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Powell Valves: Celebrating 
over 170 years of innovation

Since its foundation in 1846, The Wm Powell Company (Powell Valves) has stood at the forefront of innovation from 
pioneering technology in the industrial valve market, providing valves to NASA and being Thomas Edison’s valve of 
choice to being a leader in fugitive emission technology. The company has a rich history of achievements that have 
resulted in their continued success over the past 170 years.Valve World spoke to Executive Vice President David B. 
“Brandy” Cowart and Senior Vice President Sales & Marketing Timothy Fries at their headquarters in Cincinnati, Ohio 
to learn about the company’s evolution and growth, the importance of proactivity and their investment in new products 
and combating fugitive emissions.

By Sarah Bradley

Having endured civil and world wars, 
dedicating our production for the US military, 
rebuilding after great floods, surviving the 
Great Depression and helping to put men 
on the moon, Powell Valves has proven their 
ability to evolve and react to customer needs 
and the changing world market. By providing 
best-in-class products in design features and 
quality, at competitive prices with excellent 

service, on-time deliveries and flexibility, 
Powell has continued to maintain its thriving 
position in the valve world.
“We have integrity in everything we 
do. We want to do the right thing 
first, not try to fix it later. We may be a 
smaller company, but with big company 
resources, opportunities, possibilities and 
capabilities. It allows us to be nimble and 

take advantage of the opportunities that 
are presented,” Brandy Cowart explained. 
“Being proactive versus reactive is huge. 
If you are too trenched in, then you are 
forced to be reactive. By being flexible, 
nimble and quick, we are able to get ahead 
in meeting our customers’ needs.”
Flexibility and speed in reacting to their 
customer and industry needs; attributes 
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which have served them well in the past, 
still apply today and will continue in the 
future. As a privately-held, family owned 
corporation, Powell is able to continue 
to build on its legacy of innovation and 
family-style company culture.

Company culture
“Customer First, Positive Energy, Teamwork, 
Performance, Adaptability & Flexibility 
and Integrity are our cornerstones of our 
company culture. As a family-owned business 
we greatly value our employees and through 
them we are able to extend our family 
environment to our customers. It has been 
like that for a long time - my father, Randy 
Cowart, is only the ninth CEO & President of 
the company. Nine presidents in 170 years 
is pretty unique – we have competitors who 
have had that many presidents in the last 
several years. That stability, integrity and 
family environment throughout the company 

growth of our own people. Powell is a 
170 year- old multi-generational company 
and we are transitioning into the next 
generation of leadership, which is an 
exciting time. We have some extremely 
smart, young talented people coming 
through the organization who are being 
mentored and trained by some of the 
best the valve industry that is the focus 
of our investment. We target and attract 
individuals with an entrepreneurial spirit 
and drive, if they have these qualities then 
we can teach you Powell valves,” said Tim.
One of the ways that Powell has been 
utilizing their strong company culture and 
employee commitment is through their 
re- cent investments in further defining 
their project management groups and 
encouraging greater involvement from 
staff at all levels.
Tim explained: “We have invested heavily 
into the project management side of our 
offering and we have put a lot of tools in 
place focused on proactive communication, 
all the way through the entire cap- ital 
project supply chain. Our goal was to 
make that project management process 
more transparent from the manufacturing, 
distributor, EPC and even including the end 
user. Our Proactive Order Management 
and Milestone Reporting deliver real-time 
accurate information that assist with keeping 
a capital projects on time and on budget. 

means that our employees take a lot of 
pride in their work and the needs of the 
customer,” said Brandy.
“Everybody here is an entrepreneur from 
engineering to sales to management. 
Every job responsibility we perform daily 
touches a customer. That belief and 
culture is evident from the CEO all the 
way throughout the organization. At 
Powell everybody sees the importance of 
that in the organization,” said Tim Fries. 
“We are a conservative company, but 
we have the ability to take risks, because 
we are financially strong. We have great 
leadership in this organization. They 
enable you execute on plans and strategic 
objectives in order to service the customer 
and grow our market share. We are a very 
flat management team without egos; it is 
all about focusing on taking care of the 
customer. That is what makes this culture 
so strong and I think it is what has made us 
sustainable for 170 years.”
As a cornerstone of the company’s 
achievements, the family culture will continue 
to be a driving force in their success. As 
the Wm Powell Company continues to 
thrive in its second century in business, the 
community of team members that take pride 
in their work and stand behind the Pow- ell 
name will continue to grow with the brand.
In the last couple of years, our biggest 
focus has been on the development and 
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When a capital project reaches a certain 
scale we assign an executive sponsor, this 
executive sponsor role at Powell is to be a 
resource for the project management team 
to leverage to remove any contingencies that 
may surface during a large project. We have 
received very positive feedback from our 
customers on our approach.”
“The broadening of responsibilities in 
our sales teams and project teams are 
geared at customer service and driven by 
the customer. Powell is able to facilitate 
not only our customer’s daily valve needs 
but also provide the value added needs 
for their capital project expenditures. 
Our structure and flexibility allows us to 
service daily and project needs quickly and 
completely. Our investment in our people, 
product quality and management systems 
are all driven to the customer’s needs,” 
Brandy added.

First in fugitive emissions
Powell’s rich history brings unparalleled 
knowledge and experience. As a pioneer in 
the industry, the Wm Powell Company has 
always focused heavily on innovation and 
being a company of “firsts”.
“Powell was one of the first to really jump 
out there and not only be committed to 
the control of fugitive emissions, but to 
also commit to it financially and actually 
get the products through the individual 
product testing. There are a lot of folks 
in the industry that say “me too!” But 
we always want to be there first and 
we jumped in there very early with our 
partnership with Chesterton for packing 
to make sure we were providing our 
customers with the best options, before 
they knew it was necessary,” said Brandy.
“Investing in fugitive emission technology 
has been important to Powell. Our head 

of engineering was on the committee that 
helped write the standard and by bringing 
that information back and a knowledge 
of the evolution of where it was going in 
the industry, we were able to really invest 
in developing our technology early on. We 
were the first in the industry to get testing 
done and have inventory of finished goods 
on the shelf. It has been a significant in- 
vestment for us and it is all about helping 
our customers mitigate through the new 
regulation by having product that exceeds 
the new API624 standard sooner than 
later,” said Tim.
Over the past several years, despite the 
issues many have encountered with the 
economic downturn, Powell’s diversity 
has been the key to continued growth. 
Powell has recognized the importance of 
diversification, not only in the products 
they develop, but in the markets, industries 
and customer bases they serve.
“I think having a diverse customer base 
has been one of the big success points 
of the company. Through the years there 
have been horrible economic cycles in 
one industry or another - be it oil, power, 
chemical or paper. Very rarely are all of 
those industries on the downward slope 
economically at the same time. Having a 

diverse customer base in so many different 
industries has allowed us to maintain 
consistent growth,” revealed Brandy. 
“A lot of our products are standard and 
can be tailored for all industries because 
we have immense engineering support 
behind it. I think that product diversity, 
the engineer- ing capabilities and the 
diversity in our customer base is a big 
foundation for our success as compared 
to competitors who focus on one industry 
- they live and die by the success of that 
industry.”

Completing the package 
through new product 
introductions
July of 2017 will mark another milestone 
in Powell’s NextGen Engineering 
Technology strategy by launching a 
complete quarter-turn ball valve offering 
of 1 piece, 2 piece, three piece and 
flanged with size ranges form ½” through 
to 12 inclusive of Fire Safe. 
“Powell’s long term strategy is to continue 
to layer on products that assist our channel 
partners at completing the package not 
only for their day to day MRO customers 
but for the large capital project,” Fries 
adds. “Future products of quarter-turn 
automation, resilient seated butterfly valves 
an cryogenic ball valves will follow shortly 
behind. We are leveraging 170 years of 
valve innovation and quality to position 
Powell and Powell Channel Partners for 
success with valve end user community.” 

Commitment to clean room 
capabilities
Recognizing the changing needs of the 
industry, Powell Valves has always made 
strides to ensure that they listen to their 
customers’ needs, look for the upcoming 
voids in the industry and develop ways to 
proactively fulfill the requirements before 
their customers even realize the need is 
there. Acknowledging the growth in the 



CO V E R ST O RY

27
June 2017

industrial gas and LNG markets, Powell has 
recently made significant investments in 
cryogenic clean room and testing facilities.
“We continue to invest in our manufacturing, 
testing and machining equipment. Building 
cryogenic clean rooms at both of our forge 
steel and cast steel, large and small bore 
plants in Wenzhou and Yangcheng City, 
China, was an important investment for 
our customers,” said Brandy. “We have 
established cryogenic clean rooms in our 
facilities in China that have been audited 
and approved. It is something we are able 
to provide that many of our competitors are 
not. There is a huge growth in the industrial 
gases market and we want to be able to 
properly serve them. Many of the major 
players in industrial gases have their new 
construction taking place in China and being 
there and being able to facilitate that growth 
allows Powell to be an industry leader.”
“They are state-of-the-art facilities that 
supplement what we already have in the 
United States from a cryogenic cleaning 
perspective. We now have three global 
cryogenic clean rooms. We have developed 
many relationships in the industrial gas 
sector and they are looking for us to do 
more for them. There a lot of changes 
in that industry as far as metallurgy and 
cleaning requirements and the changing 
needs of our customers really drove that 
investment,” said Tim.
In addition to manufacturing and 
modification facilities, Powell continues to 
maintain a large inventory around the world 
to ensure that their products are readily 
available wherever their customers are.
“We pride ourselves on being flexible, having 
speed in delivery and reaction times, but that 
doesn’t mean that we always shoot from the 
hip. We are very conservative and we want 
to make the right decision, but once we 

The new plant in Yongcheng, China.

make that decision - it is a hundred miles an 
hour – we are all in. We stand by the belief 
that you need to choose your suppliers and 
your customers well, and then be all in,” 
Brandy said.
“We look for channel partners that have 
a defined strategy. We like to see a good 
channel infrastructure and we look for 
competitive brands. We don’t want to be 
secondary or even tertiary to anybody. 
We want to be primary and we have 
been fortunate to have developed a great 
distribution network that partner with us to 
bring the product closer and help us to be a 
re- source for the customer. We have many 
long term distributor relationships that have 
been in place for many decades,” said Tim. 
“A lot of our customers are using global 
fabricators now, so having facilities worldwide 
gets our products closer to the fabricators. 
We can clean and ship products directly to 
them which compresses our supply chain.”

Global presence
Having that global presence is another way 
that the company has continued to remain 
competitive and successful in an industry that 
is fast-paced with urgent needs to be met 
worldwide. Powell has continued to invest 
in growing their reach around the world 
by establishing manufacturing centers in 
China to support sales through- out Asia and 
better service the Middle East. Recognizing 
the importance of a global infrastructure in 

support of their business, Powell has also 
signed exclusive distribution partnership 
agreements to support global markets 
around the world.
By establishing a bricks-and-mortar facility 
in Houston, Texas in 2014, Powell has 
positioned itself in the center of the valve 
industry in order to further support same- 
day emergency services for its customers and 
provide another contact point for its clients.
“The Houston and Gulf Coast market is really 
the hotbed of the valve industry. Rather than 
having our product a day away, we wanted 
it to be 15 minutes away. We established 
that facility in Stafford and stocked it up with 
inventory to really focus on just being more 
at-hand to our customers out there. That 
was one of those customer first decisions 
- listening to our customers and what their 
needs were. They are going to run into 
materials that they need this afternoon, 
today, now and we are in a position to satisfy 
their needs,” expressed Brandy.
That commitment to better serving the 
customer and striving to be the best 
solutions-provider for their clients has been 
a driving factor in all the developments, 
investments and efforts Powell has made 
over its lengthy existence.
“Just saying the customer comes first may 
sound cliché, but really that is the focus of 
everything that we are doing. Taking risks 
and making investments is all driving to 
provide a better service, a better cost base 
and better quality for the customer- meeting 
the needs that are out there, that we have 
picked up on by listening to the customer. 
We want to be the customer’s favorite place 
to call - I want them to call us first,” revealed 
Brandy. “You think about how simple that 
philosophy is in our daily lives - I want to 
go to this store or that store over another 
because of the service, the company integrity 
and the personal service they provide to you 
as an individual customer. That is the kind 
of attitude and company that we want to 
be. Being a private company allows us to 
do that without getting clogged by some 
corporate initiatives. We come in every day 
looking for an opportunity to better service 
our customers and focus on providing 
something that helps our clients.”
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The Wm. Powell Company - Profile 
 
The Wm. Powell Company is very proud of our achievements and our evolution in the past 166 
years.  We like to refer to ourselves as 166 years young due to our flexibility in changing quickly to 
our customer and the industry’s needs.  Our business strategy is to maintain excellent customer 
service.  We will continue to focus on manufacturing the best of class products both in design fea-
tures and quality, at competitive prices.    
 
The Wm. Powell Company’s products include a wide variety of valves in bronze, iron, steel, and 
corrosion resistant alloys for class 125 to class 4500 pressure service.  Our experience as pioneer in 
the development of industrial valves encompasses over a century and a half of craftsmanship and 
valve know-how.  Through modern engineering, laboratory, research and testing facilities, the Wm. 
Powell Company has been a leader in changes in our industry.  Our on-going program is a long-
term commitment to the valve industry and is poised for significant future growth. 
 
Powell Valves has endured a Civil War, World Wars I and II, and the Korean and Vietnam Wars.  
Powell rebuilt after floods, U.S. economic disaster in the Great Depression, and fierce foreign com-
petition to help put men on the moon.  Whether it was the “Manhattan Project”, projects on U.S. 
Nuclear Submarines, Titan or Atlas rockets, in Nuclear Power plants, at Chemical or Petroleum 
plants, Pulp and Paper mills, or the harshness of cryogenic use, Powell Valve has a long tradition of 
quality in temperatures from – 425°F to 1500°F and pressures from Class 125 to 4500. 
 
Powell’s market base is the Industrial Users: Petrochemical, Industrial Gas, Pulp & Paper, Pharma-
ceutical, Hydrocarbon processing, Food processing, Mining, Power Generation, Pipeline, Chemi-
cal, and Mechanical construction.  Powell has formed business partnerships with industrial end-
users, contractors, distributors and A&E’s in the United States and around the World.  Business 
partnerships formed on competitively priced product, on-time delivery, service and our tradition of 
product reliability. 
 
Powell’s network of support and product availability is unmatched.  Powell offers the most com-
plete multi-turn product line from a single source manufacturer.  Powell’s products are of the high-
est quality standards, are competitively priced and are produced with modern manufacturing tech-
nology and astute materials sourcing, with strategic purchasing & financial ventures in place.   
 
Powell’s diverse products and services, industry knowledge, project capabilities and reputation, 
coupled with our high quality distribution network, create a win-win arrangement where the end-
user, contractor, distributor and manufacturer can benefit.   
 
The Wm. Powell Company has made a commitment to our industry to increase growth and market 
share, with quality competitive products and services and on-time delivery.  This is a global com-
mitment. 
 
Powell’s end user customers have to react quickly to the demands that are on them to expand their 
businesses by implementing increased capacity and introducing new products into the market 
place at low costs and fast turn around times.  Powell has addressed our customer’s needs by in-
creasing finished product inventory to over $35,000,000 USD in the U.S.A. and with inventory hubs 
in Asia and Europe.  As an additional advantage to our domestic and global customers, The Wm. 
Powell Company’s Manning, SC facility is a Registered Free Trade Zone. 
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Powell also used its valve knowledge and expertise to construct a modification facility in the U.S.A. 
to assist customers with their needs, such as,  automation, trim changes, end connection changes, 
additional quality inspections and special service pressure testing requirements, field service, etc…    
 
The Wm. Powell Company is a closely held private corporation that has been in business since 
1846.  In fact, only nine presidents have led the Company through its 166, plus, years.  The fact that 
we have been a healthy corporation during this period of time, having survived wars, depressions 
and natural disasters – in a very competitive marketplace – speaks well for itself. 
 
We look forward to further discussing ways that The Wm. Powell Company can capture current 
and future opportunities together. 
 
Again, The Wm. Powell Company thanks you for your interest in our company, our products and 
services.   Powell looks forward to discussing ways to be your Preferred Valve Supplier.   If you 
should have any questions, or comments, please contact us.   

 

 

Sincerely, 

 

 

 

 

Randy Cowart  

President, CEO & Chairman  

The Wm. Powell Company 
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How to order Powell Dual Plate Check Valves                  
                                  

The figure number system outlined below is designed to cover the most common configurations. If special features are 
required that are not listed below, please advise the detailed description for accurate processing. 

                 
                 

 Digit                   
 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15                   

 
Size Blank Base Figure 

Number 
End 

Code 
Material 

Code Trim  Packing/
Gasket Option Code 

 
                 

 6 . 0   1 5 7 0 Y C 8 X X X X                   
                                  

Example Code for 6" Class 150 Dual Plate Check, Wafer Style, A216 WCB Carbon Steel, with API Trim 8                  
                                  

Size Code  End Code  Option Codes                  
Code  Size  Code Type  Code Option                  
2.0  2”  F Double Flange Style  XXX No Options                  

2.5 2-1/2”  Q LUG  ETH Threaded Lugs                  

3.0 3”  Y Wafer  CNX Oxygen Clean Non-Ext                  

4.0 4”  Z Special ends  NXX NACE                  

5.0 5"           FA3 PMI                  
6.0 6”  Material Codes                      

8.0 8”  Code ASTM  Trim                  

10. 10”  C A216 WCB  Code Description                  
12. 12”  D A217 WC6  0 API Trim 10                   

14.  14"  E A217 WC9  2 API Trim 12                   

16.  16"  J A352 LCB  3 API Trim 13                   

18.  18"  A A351 CF8 (304)  5 API Trim 5                   

20.  20"  M A351 CF8M (316)  6 API Trim 16                   

24.  24"  P A351 CG8M (317)  8 API Trim 8                   

etc. etc.  S A351 CN7M (Alloy 20)  9 API Trim 9                   

     Z Special Material  A Integral half HF                   

Base Figure   
Number 

          B Integral full HF                   

 Packing/Gasket  C Integral                   

 Code Option  D API Trim 11                   

No Class  X None  E API Trim 2                   

1570 150           H Integral Seat, CF8M Disc                  

3070 300           N API Trim 8 NACE                   

6070 600           Z Special Trim                  



 

5 

 

API 594 DUAL PLATE CHECK VALVES 
ASME CLASSES 150 TO 600 
CAST CARBON STEEL, STAINLESS STEEL OR ALLOY STEEL 
WAFER, LUG, OR DOUBLE FLANGED 

DESIGN FEATURES: 
x Retainerless body Design with no external body penetrations eliminating the possibility 

of  outside leakage. Disc assembly secured in place  by high strength key. 
x End Gasket Surfaces are uninterrupted with no screws or lock pins breaking the gasket 

surface. No gasket restrictions required. 
x Seat faces lapped for smooth finish and superior sealing 
x High torsion  inconel springs  for quick closing 
x Each valve is shell and seat pressure tested per industry standard API 598 
x Available in Wafer, Lug and Double Flange  styles 
x Each valve has a unique certification number that is traceable to the valve certification 

sheet which includes MTR data, pressure test report, inspection report and certificate of 

x Other available options as follows: 
-Alternate valve materials such as 
chrome and  stainless steel alloys 
-Alternate trim materials. 
-Higher Pressure Classes 
-NACE service. 
-Special cleaning for applications such 
as oxygen or chlorine. 
-Other options available as specified.
  

 
    

 

PART COMMON MATERIAL COMBINATIONS 
Body A216 WCB A216 WCB A216 WCB A351 CF8M A351 CF8M 

Body Seat Stellite Facing Stellite Facing Integral Integral Stellite Facing 

Disc 
A216 WCB+ 13% 

CR FACED A351 CF8M A351 CF8M A351 CF8M A351 CF8M 
Hinge Pin 410 SST 316 SST 316 SST 316 SST 316 SST 
Stop Pin 410 SST 316 SST 316 SST 316 SST 316 SST 

Pin Holder Carbon Steel 316 SST 316 SST 316 SST 316 SST 
Key 410 SST 316 SST 316 SST 316 SST 316 SST 

Washer 410 SST 316 SST 316 SST 316 SST 316 SST 
Set Screw* Carbon Steel 316 SST 316 SST 316 SST 316 SST 
Lock Nut** Carbon Steel 316 SST 316 SST 316 SST 316 SST 

Spring Inconel X-750 Inconel X-750 Inconel X-750 Inconel X-750 Inconel X-750 
Eyebolt Carbon Steel Carbon Steel Carbon Steel Carbon Steel (Zn plate) Carbon Steel (Zn plate) 

(NOTE) Other materials and trims available.    
*Sizes 2"-6" only 
**Sizes 8" and above only 

Item Applicable Specification 
Wall Thickness API 594 

Pressure - Temperature 
Ratings ASME B16.34 

General Valve Design API 594 & B16.34 
End to End Dimensions API 594 

Flange Design ASME B16.5 
Materials ASTM 

Class Fig. No. 
150 1570 
300 3070 
600 6070 
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DUAL PLATE CHECK VALVE (WAFER STYLE) DIMENSIONS (CLASS 150—600). 

ADDITIONAL SIZES, MATERIALS AND CLASSES AVAILABLE UPON REQUEST. 

SIZE ASME 150 ASME 300 ASME 600 
in 

A B D WT 
lb 

A B D WT 
lb 

A B D WT 
lb 

mm KG KG KG 
2 2 3/8 2 11/16 4       4.5 2 3/8 2 11/16 4  5/16 5.5 2 3/8 2 11/16 4  5/16 5.5 

25 60 68 103 2 60 68 110 2.5 60 68 110 2.5 
3 2 7/8 3  7/16 5  5/16 8.5 2 7/8 3  7/16 5 13/16 10.8 2 7/8 3  7/16 5 13/16 11.3 

80 73 88 135 3.9 73 88 148 4.9 73 88 148 5.1 
4 2 7/8 4  9/16 6 13/16 14.8 2 7/8 4  9/16 7  1/16 17.5 3 1/8 4  9/16 7  9/16 22 

100 73 116 173 6.7 73 116 180 8 79 116 192 10 
6 3 7/8 6  5/8  8  3/4  28 3 7/8 6  5/8  9 13/16 40 5 3/8 6  5/8  10  3/8  57 

150 98 168 221 12.7 98 168 249 18 136 168 264 26 
8 5     8  7/16 11       55 5     8  7/16 12  1/16 71 6 1/2 8  7/16 12  9/16 106 

200 127 214 278 25 127 214 306 32 165 214 319 48 
10 5 3/4 10  3/8  12  3/4  90 5 3/4 10  3/8  14  3/16 109 8 3/8 10  3/8  15 11/16 202 

250 146 264 324 41 146 264 360 50 213 264 398 92 
12 7 1/8 12  1/8  16       150 7 1/8 12  1/8  16  9/16 177 9     12  1/4  17 15/16 284 

300 181 308 408 68 181 308 420 81 229 311 456 129 
14 7 1/4 13  9/16 17  5/8  190 8 3/4 13  9/16 19  1/16 265 10 3/4 13  5/8  19  5/16 380 

350 184 344 448 86 222 344 484 120 273 346 491 172 
16 7 1/2 15 13/16 20  1/4  254 9 1/8 15 13/16 21  3/16 355 12     15 13/16 22  3/16 545 

400 191 402 514 115 232 402 538 161 305 402 564 247 
18 8     17 13/16 21  5/8  315 10 3/8 17 13/16 23  7/16 470 14 1/4 17  7/8  24  1/16 740 

450 203 452 548 143 264 452 595 213 362 454 611 335 
20 8 5/8 19  3/4  23  7/8  400 11 1/2 19  3/4  25 11/16 610 14 1/2 19 15/16 26 13/16 955 

500 219 502 606 182 292 502 652 277 368 506 681 433 
24 8 3/4 23 15/16 28  1/4  590 12 1/2 23 15/16 30  7/16 910 17 1/4 23 11/16 31  1/16 1500 

600 222 608 716 267 318 608 773 412 438 602 789 680 
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DUAL PLATE CHECK VALVE (LUG STYLE) DIMENSIONS (CLASS 150—600). 

ADDITIONAL SIZES, MATERIALS AND CLASSES AVAILABLE UPON REQUEST. 

SIZE ASME 150 ASME 300 ASME 600 

in 

A B D WT 

lb 

A B D WT 

lb 

A B D WT 

lb 

mm KG KG KG 

2 2 3/8 2 11/16 6       7.5 2 3/8 2 11/16 6  1/2  17 2 3/8 2 11/16 6  1/2  17 

25 60 68 150 3.4 60 68 165 7.7 60 68 165 7.7 

3 2 7/8 3  7/16 7  1/2  15.5 2 7/8 3  7/16 8  1/4  30.75 2 7/8 3  7/16 8  1/4  31.3 

80 73 88 190 7.1 73 88 210 14 73 88 210 14.1 

4 2 7/8 4  9/16 9       30 2 7/8 4  9/16 10       54.5 3 1/8 4  9/16 10  3/4  84 

100 73 116 230 13.5 73 116 255 24.8 79 116 275 38 

6 3 7/8 6  5/8  11       50 3 7/8 6  5/8  12  1/2  99 5 3/8 6  5/8  14       160 

150 98 168 280 23 98 168 320 45 136 168 355 73 

8 5     8  7/16 13  1/2  128 5     8  7/16 15       146 6 1/2 8  7/16 16  1/2  302 

200 127 214 345 58 127 214 380 66 165 214 420 137 

10 5 3/4 10  3/8  16       208 5 3/4 10  3/8  17  1/2  232 8 3/8 10  3/8  20       507 

250 146 264 405 95 146 264 445 106 213 264 510 230 

12 7 1/8 12  1/8  19       280 7 1/8 12  1/8  20  1/2  357 9     12  1/4  22       534 

300 181 308 485 127 181 308 520 163 229 311 560 243 
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DUAL PLATE CHECK VALVE (DOUBLE FLANGE STYLE) DIMENSIONS (CLASS 150—600). 

ADDITIONAL SIZES, MATERIALS AND CLASSES AVAILABLE UPON REQUEST. 

SIZE ASME 150 ASME 300 ASME 600 

in 

A B D WT 

lb 

A B D WT 

lb 

A B D WT 

lb 

mm KG KG KG 

12 7 1/8 12  1/8  19       289 7 1/8 12  1/8  20  1/2  343 9     12  1/4  22       540 

300 181 308 485 131 181 308 520 157 229 311 560 245 

14 7 1/4 13  9/16 21       509 8 3/4 13  9/16 23       696 10 3/4 13  5/8  23  3/4  988 

350 184 344 535 231 222 344 585 316 273 346 605 447 

16 7 1/2 15 13/16 23  1/2  641 9 1/8 15 13/16 25  1/2  1030 12     15 13/16 27       1580 

400 191 402 595 290 232 402 650 468 305 402 685 716 

18 8     17 13/16 25       775 10 3/8 17 13/16 28       1320 14 1/4 17  7/8  29  1/4  2070 

450 203 452 635 353 264 452 710 599 362 454 745 938 

20 8 5/8 19  3/4  27  1/2  1000 11 1/2 19  3/4  30  1/2  1688 14 1/2 19 15/16 32       2580 

500 219 502 700 455 292 502 775 767 368 506 813 1170 

24 8 3/4 23 15/16 32       1452 12 1/2 23 15/16 36       2875 17 1/4 23 11/16 37       4500 

600 222 608 815 659 318 608 915 1305 438 602 940 2040 
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VALVE STANDARDS AND RELATED INFORMATION 

1.  Steel and Corrosion Resistant Designs 

(A) ASME B16.34  → Valves – Flanged, Threaded, and Welded End 

This is the basic ASME valve standard for steel and corrosion resistant alloys. This standard contains re-
quirements such as minimum shell wall thickness, pressure/temperature ratings, and pressure testing re-
quirements. 

(B) API Standard 594 → Check Valves: Flanged, Lug, Wafer, and Butt-welding 

This is the basic API valve standard and contains wall thicknesses that are heavier than ASME B16.34. This 
standard refers to B16.34 for pressure/temperature ratings.  

(C) API Standard 598 → Valve Inspection and Testing 

This standard is referenced by both ASME B16.34 and API 594 and contains minimum inspection and pres-
sure test requirements. 

(D) ASME B16.5       → Pipe Flanges and Flange Fittings 

(E) MSS SP-25  → Standard Marking System for Valves, Fittings, Flanges and Unions 

(F) MSS SP-55 → Quality Standard for Steel Castings for Valves, Flanges, Fittings, and Other Piping  
        Components 

 2. Powell Publications and Miscellaneous Information 

The Handbook of Valve Information contains valve selection, storage, installation, operation, and maintenance infor-
mation for all Powell Valves. 
 
NOTE: Prior to any installation or maintenance, appropriate precautions must be followed. For example, all pressure 
must be relieved from the valve and affected piping prior to servicing and proper protective clothing and equipment 
must be worn. 
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PRESSURE/TEMPERATURE RATINGS 

TABLE 1 

ASTM A216 Grade WCB 

Upon prolonged exposure to temperatures above 800º F, the carbide phase of steel may be converted to 
graphite. Permissible, but not recommended for prolonged use above 800º F. 

STANDARD CLASS 

Working Pressures by Classes, psig 
Temperature. ºF 150 300 600 900 1500 2500 4500 

-20 to 100 285 740 1,480 2,220 3,705 6,170 11,110 
200 260 680 1,360 2,035 3,395 5,655 10,185 
300 230 655 1,310 1,965 3,270 5,450 9,815 
400 200 635 1,265 1,900 3,170 5,280 9,505 
500 170 605 1,205 1,810 3,015 5,025 9,040 
600 140 570 1,135 1,705 2,840 4,730 8,515 
650 125 550 1,100 1,650 2,745 4,575 8,240 
700 110 530 1,060 1,590 2,665 4,425 7,960 
750 95 505 1,015 1,520 2,535 4,230 7,610 
800 80 410 825 1,235 2,055 3,430 6,170 

Working Pressures by Classes, psig 

Temperature. ºF 150 300 600 900 1500 2500 4500 

-50 to 100 265 695 1,395 2,090 3,480 5,805 10,445 

200 255 660 1,320 1,980 3,300 5,505 9,905 

300 230 640 1,275 1,915 3,190 5,315 9,565 

400 200 615 1,230 1,845 3,075 5,125 9,225 

500 170 585 1,175 1,760 2,930 4,885 8,795 

600 140 550 1,105 1,655 2,755 4,595 8,270 

650 125 535 1,065 1,600 2,665 4,440 7,990 

ASTM A352 Grade LCB 
Not to be used over 650° F. 

TABLE 2 

STANDARD CLASS 
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PRESSURE/TEMPERATURE RATINGS 

TABLE 5 

STANDARD CLASS 

ASTM A351 Grade CF3M (1) 
 ASTM A351 Grade CF8M (2) 

(1) Not to be used over 850° F. 
(2) At temperatures over 1000º F, use only when the carbon content is 0.04% or higher. This requirement must be specified 

by customer when applicable. 
(3) For Cryogenic Valves, -20° F rating extends to -423° F. 

NOTE: (a) Flanged end ratings terminate at 1000° F. 

Working Pressures by Classes, psig 

Temperature, ºF 150 200 300 600 900 1500 2500 4500 

-20 to 100 275 425 720 1,440 2,160 3,600 6,000 10,800 

200 235 365 620 1,240 1,860 3,095 5,160 9,290 

300 215 330 560 1,120 1,680 2,795 4,660 8,390 

400 195 300 515 1,025 1,540 2,570 4,280 7,705 

500 170 275 480 955 1,435 2,390 3,980 7,165 

600 140 245 450 900 1,355 2,255 3,760 6,770 

650 125 230 440 885 1,325 2,210 3,680 6,625 

700 110 220 435 870 1,305 2,170 3,620 6,515 

750 95 205 425 855 1,280 2,135 3,560 6,410 

800 80 195 420 845 1,265 2,110 3,520 6,335 

850 65 185 420 835 1,255 2,090 3,480 6,265 

900 50 170 415 830 1,245 2,075 3,460 6,230 

950 35 150 385 775 1,160 1,930 3,220 5,795 

1000 20 135 365 725 1,090 1,820 3,030 5,450 

1050 N/A (a) 135 360 720 1,080 1,800 3,000 5,400 

1100 N?A (a) 115 305 610 915 1,525 2,545 4,575 

1150 N/A (a) 90 235 475 710 1,185 1,970 3,550 

1200 N/A (a) 75 185 370 555 925 1,545 2,775 

1250 N/A (a) 60 145 295 440 735 1,230 2,210 

1300 N/A (a) 50 115 235 350 585 970 1,750 

1350 N/A (a) 45 95 190 290 480 800 1,440 

1400 N/A (a) 40 75 150 225 380 630 1,130 

1450 N/A (a) 35 60 115 175 290 485 875 

1500 N/A (a) 25 40 85 125 205 345 620 
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CHEMICAL AND PHYSICAL PROPERTIES 
CAST CARBON, ALLOY, AND STAINLESS STEELS 

TABLE 6 

*RESIDUAL ELEMENTS – Total must not exceed 1.00 maximum. 
**The maximum MANGANESE may increase 0.04%, up to 1.28% maximum, for each reduction of 0.01% below the speci-
fied maximum CARBON content. 
*** For temperatures below –50°F special cryogenic cleaning may be required. See cryogenic catalog for more information. 
 
x Impact tests required at –50°F. Minimum 13 ft-lb for two specimens and average of three. Minimum single specimen is 10  
ft-lbs 
 Ǉ For temperatures over 1000° F, minimum CARBON is 0.04. Customer must specify if temperature is over 1000° F and this 
minimum CARBON is required. 
 
NOTE: Chemical Compositions Are In Units Of Percent. 

 ASTM STANDARD GRADE A216 WCB A352 LCBx A351 CF3M 316L A351 CF8M 316 

 CARBON (C)   (Min) - - - - 
(Max) 0.30 0.25 0.03 0.08 

 MANGANESE (Mn) (Min) - - - - 
(Max) 1.00** 1.00** 1.50 1.50 

 PHOSPHOROUS (P) (Min) - - - - 
(Max) 0.04 0.04 0.040 0.040 

 SULFUR (S) (Min) - - - - 
(Max) 0.045 0.045 0.040 0.040 

 SILICON (Si) (Min) - - - - 
(Max) 0.60 0.60 1.50 1.50 

 COPPER (Cu) (Min) - - - - 
(Max) 0.30* 0.30* - - 

 NICKEL (Ni) (Min) - - 9.0 9.0 
(Max) 0.50* 0.50* 13.0 12.0 

 CHROMIUM (Cr) (Min) - - 17.0 18.0 
(Max) 0.50* 0.50* 21.0 21.0 

 MOLYBDENUM (Mo) (Min) - - 2.0 2.0 
(Max) 0.20* 0.20* 3.0 3.0 

 VANADIUM (V) (Min) - - - - 
(Max) 0.03* 0.03* - - 

 TUNGSTEN (W) (Min) - - - - 
(Max) - - - - 

 COLUMBIUM (Cb) (Min) - - - - 
(Max) - - - - 

 TENSILE STRENGTH (Min) 70 Ksi 65 Ksi 70 Ksi 70 Ksi 
(Max) 95 90 

 YIELD STRENGTH (Min) 36 Ksi 35 Ksi 30 Ksi 30 Ksi 

 ELONGATION (Min) 22% 24% 30% 30% 
REDUCTION OF AREA (Min) 35% 35% - - 

 TEMPERATURE (Min) -20F -50F -425F -425F 
(Max) 800F 650F 850F 1500FǇ 



 

14 

TRIM DESCRIPTIONS 

TABLE 7 

(a) Minimum 50HB differential hardness between mating seating surfaces 
 
(b) Stellite 6 ™ or equal. 

API Trim No. Powell Trim 
Designation 

Seat Nominal 
Designation 

Seat Nominal 
Composition  

Nominal Hardness 
(HB) 

Typical Pin        
Material 

1 1 F6 13 Cr 250(a) TYPE 410 or 420 
(13Cr) 

2 E 304 18Cr-8Ni - TYPE 304(18Cr-8Ni) 

5 5 Hardfaced Co-CrA (b) 350 TYPE 410 or 420 (13 
Cr) 

8 8 
F6 and 13 Cr. 250 TYPE 410 or 420 (13 

Cr) 
Hardfaced Co-CrA (b) 350   

9 9 Monel Ni-Cu Alloy - Monel (Ni-Cu) 

10 0 316 18 Cr-8Ni - TYPE 316 (18Cr-8Ni-
Mo) 

11 D 
Monel and Ni-Cu Alloy - Monel (Ni-Cu) 
Hardfaced  Trim 5 or 5A 350   

12 2 
316 And 18Cr-8Ni-Mo  - TYPE 316 (18Cr-8Ni-

Mo) 
Hardfaced  Trim5 or 5A 350   

13 3 Alloy 20 19Cr-29Ni - Alloy 20 (19Cr-29Ni) 

14 4 
Alloy 20 and 19Cr-29Ni - Alloy 20 (19Cr-29Ni) 

Hardfaced Trim5 or 5A 350   

15 R Hardfaced Co-Cr-A(b) 350 TYPE 304 (18Cr-8Ni) 

16 6 Hardfaced  Co-Cr-A(b) 350 TYPE 316 (18Cr-8Ni-
Mo) 

17 7 Hardfaced Co-Cr-A(b) 350 TYPE 347(18Cr-10Ni
-Cb) 

N/A H Equal to Body 316 SST - 316 SST 

Integral ½HF A Hardfaced  Equal to Body - Equal to Body 

Integral Full HF B Hardfaced Hardfaced - Equal to Body 

Integral C Equal to Body Equal to Body - Equal to Body 
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STEEL VALVE FLANGE DIMENSIONS 

All Dimensions in Units of Inches 

CLASS 150 

CLASS 300 

TABLE 8 

Nominal Pipe 
Size 

Outside Diameter 
of Flange (D) 

Diameter of Bolt 
Circle (BC) 

Diameter of Bolt 
Holes (d) 

Number of 
Bolts 

Thickness 
(T) 

Raised Face 
Diameter (RF) 

 1/2 3.50 2.38 0.62 4 0.44 1.38 
 3/4 3.88 2.75 0.62 4 0.47 1.69 

1     4.25 3.12 0.62 4 0.50 2.00 
1 1/4 4.62 3.50 0.62 4 0.56 2.50 
1 1/2 5.00 3.88 0.62 4 0.62 2.88 

2     6.00 4.75 0.75 4 0.68 3.62 
2 1/2 7.00 5.50 0.75 4 0.75 4.12 

3     7.50 6.00 0.75 4 0.81 5.00 
3 1/2 8.50 7.00 0.75 8 0.87 5.50 

4     9.00 7.50 0.75 8 1.00 6.19 
5     10.00 8.50 0.88 8 0.16 7.31 
6     11.00 9.50 0.88 8 1.06 8.50 
8     13.50 11.75 0.88 8 1.18 10.62 

10     16.00 14.25 1.00 12 1.25 12.75 
12     19.00 17.00 1.00 12 1.31 15.00 
14     21.00 18.75 1.12 12 1.44 16.25 
16     23.50 21.25 1.12 16 1.50 18.50 
18     25.00 22.75 1.25 16 1.64 21.00 
20     27.50 25.00 1.25 20 1.75 23.00 
24     32.00 29.50 1.38 2 1.94 27.25 

Nominal Pipe 
Size 

Outside Diameter 
of Flange (D) 

Diameter of Bolt 
Circle (BC) 

Diameter of Bolt 
Holes (d) 

Number of 
Bolts 

Thickness 
(T) 

Raised Face 
Diameter (RF) 

 1/2 3.75 2.62 0.62 4 0.62 1.38 
 3/4 4.62 3.25 0.75 4 0.68 1.69 

1     4.88 3.50 0.75 4 0.75 2.00 
1 1/4 5.25 3.88 0.75 4 0.81 2.50 
1 1/2 6.12 4.50 0.88 4 0.87 2.88 

2     6.50 5.00 0.75 8 0.94 3.62 
2 1/2 7.50 5.88 0.88 8 1.06 4.12 

3     8.25 6.62 0.88 8 1.18 5.00 
3 1/2 9.00 7.25 0.88 8 1.25 5.50 

4     10.00 7.88 0.88 8 1.31 6.19 
5     11.00 9.25 0.88 8 1.44 7.13 
6     12.50 10.62 0.88 12 1.50 8.50 
8     15.00 13.00 1.00 12 1.68 10.62 

10     17.50 15.25 1.12 16 1.94 12.75 
12     20.50 17.75 1.25 16 2.06 15.00 
14     23.00 20.25 1.25 20 2.18 16.25 
16     25.50 22.50 1.38 20 2.31 18.50 
18     28.00 24.75 1.38 24 2.44 21.00 
20     30.50 27.00 1.38 24 2.56 23.00 
24     36.00 32.00 1.62 24 2.81 27.25 
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STEEL VALVE FLANGE DIMENSIONS 

All Dimensions in Units of Inches 

CLASS 600 

CLASS 900 

TABLE 9 

Nominal Pipe 
Size 

Outside Diameter 
of Flange (D) 

Diameter of Bolt 
Circle (BC) 

Diameter of Bolt 
Holes (d) 

Number of 
Bolts 

Thickness 
(T) 

Raised Face 
Diameter (RF) 

 1/2 3.75 2.62 0.62 4 0.81 1.38 
 3/4 4.20 3.25 0.75 4 0.87 1.69 

1 4.88 3.50 0.75 4 0.94 2.00 
1 1/4 5.25 3.88 0.75 4 1.06 2.50 
1 1/2 6.12 4.50 0.88 4 1.13 2.88 

2 6.50 5.00 0.75 8 1.25 3.62 
2 1/2 7.50 5.88 0.88 8 1.37 4.12 

3 8.25 6.62 0.88 8 1.50 5.00 
3 1/2 9.00 7.25 1.00 8 1.63 5.50 

4 10.75 8.50 1.00 8 1.75 6.19 
5 13.00 10.50 1.12 8 1.75 6.19 
6 14.00 11.50 1.12 12 2.13 8.50 
8 16.50 13.75 1.25 12 2.44 10.62 
10 20.00 17.00 1.38 16 2.75 12.75 
12 22.00 19.25 1.38 20 2.87 15.00 
14 23.75 20.75 1.50 20 3.00 16.25 
16 27.00 23.75 1.62 20 3.25 18.50 
18 29.25 25.75 1.75 20 3.50 21.00 
20 32.00 28.50 1.75 24 3.75 23.00 
24 37.00 33.00 2.00 24 4.25 27.25 

Nominal Pipe 
Size 

Outside Diameter 
of Flange (D) 

Diameter of Bolt 
Circle (BC) 

Diameter of Bolt 
Holes (d) 

Number of 
Bolts 

Thickness 
(T) 

Raised Face 
Diameter (RF) 

 1/2 4.75 3.25 0.88 4 1.13 1.38 
 3/4 5.12 3.50 0.88 4 1.25 1.69 

1     5.88 4.00 1.00 4 1.37 2.00 
1 1/4 6.25 4.38 1.00 4 1.37 2.50 
1 1/2 7.00 4.88 1.12 4 1.50 2.88 

2     8.50 6.50 1.00 8 1.75 3.62 
2 1/2 9.62 7.50 1.12 8 1.87 4.12 

3     9.50 7.50 1.00 8 1.75 5.00 
4     11.50 9.25 1.25 8 2.00 6.19 
5     13.75 11.00 1.38 8 2.25 7.13 
6     15.00 12.50 1.25 12 2.44 8.50 
8     18.50 15.50 1.50 12 2.75 10.62 

10     21.50 18.50 1.50 16 3.00 12.75 
12     24.00 21.00 1.50 20 3.37 15.00 
14     25.25 22.00 1.62 20 3.63 16.25 
16     27.75 24.25 1.75 20 3.75 18.50 
18     31.00 27.00 2.00 20 4.25 21.00 
20     33.75 29.50 1.12 20 4.50 23.00 
24     41.00 35.50 2.62 20 5.75 27.25 
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FLOW DESIGN AND MAINTENANCE RECOMMENDATIONS 

WATER SATURATED STEAM SUPERHEATED STEAM VALVE SIZE  
(FT/MIN) (FT/MIN) (FT/MIN) 

3" and UNDER 1200 7200 9000 
4 1200 8800 11000 
6 1620 10400 13000 
8 1860 12000 15000 
10 2100 14400 18000 
12 2220 15200 19000 
14 2400 16000 20000 
16 2400 17600 22000 
18 2400 19200 24000 
20" and LARGER 2400 20800 26000 

(1) SWING CHECK VALVES- Minimum ½ psi differential pressure across valve to maintain proper “full open position. 

(2) LIFT CHECK AND NON-RETURN VALVES- 
Minimum 2 psi differential pressure across valve to maintain 
proper “full open position” 

(3) Recommended length of straight pipe before and after check valves to be 10 times pipe diameter to avoid flow turbu-
lence at valve. 

(4) For metal seated check valves at low pressure applications (approximately 50 psi or less), seat leakage may be signifi-
cantly greater than normal seat test allowable limit. 

(5) RECOMMENDED MAXIMUM FLOW VELOCITIES (APPROXIMATE): 

(6) GATE VALVES — Not to be used in throttling services. Open and closed services only. 

(7) GLOBE VALVES— Not to be throttled under 20% open. 

FOR MAINTENANCE AND SAFETY INFORMATION, SEE THE POWELL 
HANDBOOK OF VALVE INFORMATION, AS DESCRIBED ON PAGE 25. 
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COMPARISON CHART OF VALVE SIZE/NOMINAL PIPE SIZE 

TABLE 10 METRIC NOMINAL SIZE ENGLISH NOMINAL SIZE 
(DN) (NPS) 

8 1/4 
10 3/8 
15 1/2 
20 3/4 
25 1 
32 1-1/4 
40 1-1/2 
50 2 
65 2-1/2 
80 3 

100 4 
150 6 
200 8 
250 10 
300 12 
350 14 
400 16 
450 18 
500 20 
600 24 

CONVERSION FACTORS 

 TO CONVERT FROM TO MULTIPLY BY 
LENGTH INCHES(IN) MILLIMETERS(MM) 25.4 

INCHES(IN) CENTIMETERS(CM) 2.54 
FEET(FT) INCHES(IN) 12 

        
WEIGHT POUNDS(LB) KILOGRAMS(KG) 0.4536 

POUNDS(LB) NEWTONS(N) 4.448 
        

PRESSURE* PSI KILOGRAMS/M² 703 
PSI KILOGRAMS/CM² 0.0703 
PSI KILOGRAMS/MM² 0.000703 
PSI BAR 0.0689 
PSI ATMOSPHERE 0.068 
PSI KILOPASCAL 6.895 
PSI MEGAPASCAL 0.006895 
PSI NEWTON/MM² 0.006895 
PSI IN.WATER** 27.68 
PSI FT.WATER** 2.307 
PSI IN.MERCURY** 2.036 
PSI PSF 144 

        
AREA SQ.INCH(IN²) SQ.CENTIMETERS(CM²) 6.452 

TEMPERATURE 
TO CONVERT FROM DEGREES CENTIGRADE (C) TO DEGREES FAHRENHEIT (F): F=1.8*C+32 
TO CONVERT FROM FAHRENHEIT (F) TO DEGREES CENTIGRADE (C): C=0.556* (F-32) 

NOTE: MOST FACTORS ARE ROUNDED OFF AND NOT EXACT CONVERSIONS. 
*- PSI = POUNDS PER SQUARE INCH AND PSF = POUNDS PER SQUARE FOOT. 
**- WATER AT 60F. MERCURY AT 32F. 
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MEASUREMENT EQUIVALENTS 

FRACTION DECIMAL MILLIMETERS 
      1/64 0.0156 0.3969 
    1/32   0.0313 0.7938 

        0.0394 1.0000 
      3/64 0.0469 1.1906 
  1/16     0.0625 1.5875 
      5/64 0.0781 1.9844 

        0.0787 2.0000 
    3/32   0.0938 2.3813 
      7/64 0.1094 2.7781 

        0.1181 3.0000 
1/8       0.1250 3.1750 

      9/64 0.1406 3.5719 
    5/32   0.1563 3.9688 

        0.1575 4.0000 
      11/64 0.1719 4.3656 
  3/16     0.1875 4.7625 
        0.1969 5.0000 
      13/64 0.2031 5.1594 
    7/32   0.2188 5.5563 
      15/64 0.2344 5.9531 

        0.2362 6.0000 
1/4       0.2500 6.3500 

      17/64 0.2656 6.7469 
        0.2756 7.0000 

    9/32   0.2813 7.1438 
      19/64 0.2969 7.5406 
  5/16     0.3125 7.9375 

        0.3150 8.0000 
      21/64 0.3281 8.3344 
    11/32   0.3438 8.7313 

        0.3543 9.0000 
      23/64 0.3594 9.1281 

3/8       0.3750 9.5250 
      25/64 0.3906 9.9219 

        0.3937 10.0000 
    13/32   0.4063 10.3188 
      27/64 0.4219 10.7156 

        0.4331 11.0000 
  7/16     0.4375 11.1125 
      29/64 0.4531 11.5094 
    15/32   0.4688 11.9063 

        0.4724 12.0000 
      31/64 0.4844 12.3031 

1/2       0.5000 12.7000 

FRACTION DECIMAL MILLIMETERS 
        0.5118 13.0000 

      33/64 0.5156 13.0969 
    17/32   0.5313 13.4938 
      35/64 0.5469 13.8906 

        0.5512 14.0000 
    9/16     0.5625 14.2875 
      37/64 0.5781 13.6844 

        0.5906 15.0000 
    19/32   0.5938 15.0813 
      39/64 0.6094 15.4781 
  5/8        0.6250 15.8750 

        0.6299 16.0000 
      41/64 0.6406 16.2719 
    21/32   0.6563 16.6688 

        0.6693 17.0000 
      43/64 0.6719 17.0656 
   11/16     0.6875 17.4625 
      45/64 0.7031 17.8594 

        0.7087 18.0000 
    23/32   0.7188 18.2563 
      47/64 0.7344 18.6531 

        0.7480 19.0000 
  3/4        0.7500 19.0500 

      49/64 0.7656 19.4469 
    25/32   0.7813 19.8438 

        0.7874 20.0000 
      51/64 0.7969 20.2406 
  13/16     0.8125 20.6375 

        0.8268 21.0000 
      53/64 0.8281 21.0344 
    27/32   0.8438 21.4313 
      55/64 0.8594 21.8281 

        0.8661 22.0000 
 7/8       0.8750 22.2250 

      57/64 0.8906 22.6219 
        0.9055 23.0000 

    29/32   0.9063 23.0188 
      59/64 0.9219 23.4156 
  15/16     0.9375 23.8125 

        0.9449 24.0000 
      61/64 0.9531 24.2094 
    31/32   0.9688 24.6063 

        0.9843 25.0000 
      63/64 0.9844 25.0031 

1             1.0000 25.4000 
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 March, 2011 THE WILLIAM POWELL COMPANY  
GENERAL TERMS AND CONDITIONS OF SALE  
1. TERMS EXCLUSIVE: The terms and conditions of the purchase order or requisition to which these GENERAL TERMS AND CONDITIONS OF SALE (these 
“Terms and Conditions”) relate or are attached (each, an “Order”), are exclusive and represent the full and final agreement of The William Powell Company, an Ohio corporation 
(“Powell”) and the purchaser (“Purchaser”) as they relate to the goods, materials, services or labor covered in the Order (all, whether or not tangible property or goods, the 
“Products”), and may not be added to, modified, superseded or altered except by written agreement or modification signed by Powell’s authorized representative, notwithstanding 
any additional or other proposals, terms and conditions which may now or in the future appear on Purchaser’s Orders or other forms (notification of objection thereto being given 
hereby), in whatever form transmitted, and notwithstanding any shipment of Products, acceptance of payments or other similar acts of Powell.  
2. SALE BY AGENT OR REPRESENTATIVE: These Terms and Conditions shall govern the liability and obligations of Powell in regard to the transaction in 
Products, whether the sale was procured directly by Powell or indirectly through an authorized sales representative.  
3. CONTRACT: Orders may be submitted to Powell in writing (which will include via an electronic transmission) or orally, provided, however, that if Purchaser fails to 
provide a detailed, formal written Order (a) within ten (10) days of an oral Order or (b) before shipment of the Order, whichever is earlier, then Product descriptions, quantities, 
specifications, etc., as set forth in Powell’s acknowledgement, acceptance and/or invoice, shall be conclusive and binding on both parties, and discrepancies shall be for Pur-
chaser’s account. All Orders are subject to credit approval and acceptance by Powell. An Order shall be deemed to have been accepted by Powell upon the first to occur of the 
following: (i) Powell’s first shipment or other tender of the Order or (ii) acceptance thereof by Powell in writing.  
4. PERMISSIBLE VARIATIONS: Powell has the right, prior to the delivery of Products to Purchaser and without the giving of notice to Purchaser, to make any 
changes in the composition, fabrication or design of the Products which, in the opinion of Powell, do not affect the general characteristics or properties of the Products. In addition, 
Powell may make any change or any variation in the Products, whether of quality or quantity, which is within governmental or professional standards or specifications applicable 
at the time of manufacture without giving notice to Purchaser. Purchaser will accept any Products which may incorporate any changes in the composition, fabrication or design.  
5. PRICES: Prices for Products are quoted and payable in U.S. dollars (“USD”). Prices stated in general price lists are subject to change without prior notice, at Powell’s sole 
discretion. Prices that are provided in a specific quotation will remain firm for thirty (30) days of the issued date of the written quotation. All prices are exclusive of freight costs, 
taxes and duties. All taxes (including, without limitation, sales, use, stamp, value added and other taxes) duties, fees, charges and assessments by whomsoever levied on or with 
respect to the Products, and whether levied against Purchaser or Powell, are for Purchaser’s account and, unless invoiced, shall be paid by Purchaser directly to the appropriate 
governmental agency.  
6. SHIPPING TERMS: Delivery of Products to Canada, the United States and Mexico shall be F.O.B. (as defined in the Uniform Commercial Code as in effect in the State 
of Ohio) Powell’s plant of manufacture. Delivery of Products outside of Canada, United States and Mexico shall be Ex Works (as defined by INCOTERMS 2000) Powell’s plant 
of manufacture. All transportation expenses, freight and insurance shall be paid by Purchaser, and risk of delay, loss or damage incurred in transit shall be borne by Purchaser, who 
shall be responsible to file any such claims with the relevant carrier(s) or insurers.  
Upon tender of delivery, title shall pass to Purchaser, subject to Powell’s right of stoppage in transit and to Powell’s security interest in the Products, as set forth in Section 8.  
If the Products are held by Powell subject to receiving instructions from Purchaser or in any case where Powell, in its sole discretion, determines any part of the Products should be 
held for Purchaser’s account, Powell may invoice the Products, and Purchaser agrees to make payment in accordance with these Terms and Conditions. Products invoiced and held 
at any location by Powell will be held at Purchaser’s risk, and Powell may charge for (but is not obligated to carry) insurance and storage.  
If Purchaser has declared or manifested an intention not to accept delivery in accordance with these Terms and Conditions, no tender will be necessary, but Powell may, at its op-
tion, give notice to Purchaser that Powell is ready and willing to deliver and such notice will constitute a valid tender of delivery.  
7. INSPECTION AND ACCEPTANCE: Each shipment shall be inspected by Purchaser for observable damage and/or non-conformity at the time of delivery of the 
Products. Failure to so inspect shall constitute a waiver of Purchaser’s rights of inspection and shall constitute an unqualified acceptance of the Products. If, after such inspection, 
Purchaser attempts to reject any Products, Purchaser shall fully specify all claimed damage or non-conformity in writing in a notice of rejection sent to Powell within five (5) days 
of delivery of the Products. Purchaser’s failure to so specify shall constitute a waiver of that damage or non-conformity. Partial deliveries shall be accepted by Purchaser and paid 
for according to these Terms and Conditions.  
8. PAYMENT TERMS: Payment shall be due net thirty (30) days from the date of invoice. Overdue accounts shall be subject to a carrying charge of one and one-half 
percent (1.5%) per month or portion of a month on the unpaid balance until paid in full. In the event Purchaser shall default on its obligations hereunder, Purchaser shall be liable 
for all of Powell’s costs and expenses of collection, including reasonable attorneys’ fees. Powell may, at its option, cancel and/or sell any unshipped Products should Purchaser fail 
to fulfill the complete terms of payment. Purchaser will have no right to offset any amounts against any payment or other obligation which Powell may owe to Purchaser. Powell 
hereby reserves a security interest in the Products to secure Purchaser’s payment of the purchase price and any other amounts owed by Purchaser, and Purchaser agrees that Powell 
may (but is not obligated to) take such action as Powell deems advisable to evidence and perfect such interest and that Purchaser will cooperate with Powell in the taking of such 
actions.  
9. CREDIT APPROVAL: Notwithstanding the provisions of Section 8, Powell may at any time decline to make any shipment or delivery or perform any work except 
upon receipt of payment or upon terms and conditions or security satisfactory to Powell, including, but not limited to, requiring that Purchaser provide Powell one or more letters 
of credit.  
10. LEAD TIMES: Estimated lead times, if specified, are approximate only and are not guaranteed. Failure to ship on or near the estimated date shall not entitle Purchaser to 
any remedy or to cancel the Order without charge. Estimated lead times are provided Ex Works Powell’s plant in weeks after receipt of Order. Estimated lead times are stated on a 
net basis and do not include any additional lead time due to scheduled and/or unscheduled plant shutdowns. Scheduled plant shutdowns include a two (2) week shutdown each 
winter and each summer. Estimated lead times are quoted on the basis of material availability and plant loading at the time of quotation, which are subject to change. Purchaser 
should confirm any estimated lead times at time of Order.  
11. MINIMUM ORDER CHARGE: With respect to any Order that includes spare, replacement or component parts (“Parts”) as Products, a minimum Order charge of 
One Hundred USD ($100) shall apply. With respect to any Order that includes valves (“Valves”) as Products, a minimum Order charge of Three Hundred Fifty USD ($350) shall 
apply.  
12. RETURN OF PRODUCTS: No Products shall be returned to Powell without Powell’s prior written agreement. Products returned by Purchaser shall be returned in 
the same condition as when delivery was affected by Powell. Only Products that are new, unused and in a condition suitable for immediate resale shall be considered for return. 
Powell reserves the right to assess a minimum thirty-five percent (35%) restocking charge for Products returned for reasons other than defects or non-conformity.  
13. CANCELLATION/SUSPENSION: Purchaser shall not cancel or suspend an Order without Powell’s prior written consent, which such consent Powell shall be 
under no obligation to provide. In the event of cancellation or suspension of an Order without Powell’s prior written consent, in addition to Powell’s other rights and remedies 
available hereunder and under applicable law, Purchaser shall pay cancellation charges as follows: (a) Order entered in Powell’s system, but no engineering yet initiated, 5%, (b) 
Engineering work has begun and orders for casings and/or outside purchased parts have been placed, 25%, (c) Castings poured and/or components made, but not yet received at 
Powell’s location, 75%, (d) Castings poured and/or components made and received at Powell’s location, 85%, (e) Manufacturing process started, 95% and (f) Components fin-
ished, 100%.  
Powell may cancel all or part of an Order immediately upon the happening of any of the following: Purchaser is delinquent on any of its obligations hereunder or under any order 
or transaction with Powell, insolvency of Purchaser; the appointment of a custodian as that term is defined in Title 11 U.S.C., as amended (the “Bankruptcy Code”), or the com-
mencement of a case under any chapter of the Bankruptcy Code or the bankruptcy, receivership, insolvency or similar laws of any country for, by or against Purchaser; Purchaser’s 
suspension or termination of business or assignment for the benefit of creditors; or any event, whether or not similar to the foregoing, which materially impairs Purchaser’s ability 
to perform hereunder. Powell’s rights to cancel or postpone set forth herein may be exercised by Powell without liability.  
14. CORRECTIONS: Powell reserves the right to make corrections to price lists, quotations, invoices or other contract documents in the event of clerical or typographical 
errors.  
15. COUNTRY OF ORIGIN: Powell reserves the right to furnish Products from any of its plants at its sole discretion and does not represent that the Products listed 
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 March, 2011 THE WILLIAM POWELL COMPANY  
GENERAL TERMS AND CONDITIONS OF SALE  
1. TERMS EXCLUSIVE: The terms and conditions of the purchase order or requisition to which these GENERAL TERMS AND CONDITIONS OF SALE (these 
“Terms and Conditions”) relate or are attached (each, an “Order”), are exclusive and represent the full and final agreement of The William Powell Company, an Ohio corporation 
(“Powell”) and the purchaser (“Purchaser”) as they relate to the goods, materials, services or labor covered in the Order (all, whether or not tangible property or goods, the 
“Products”), and may not be added to, modified, superseded or altered except by written agreement or modification signed by Powell’s authorized representative, notwithstanding 
any additional or other proposals, terms and conditions which may now or in the future appear on Purchaser’s Orders or other forms (notification of objection thereto being given 
hereby), in whatever form transmitted, and notwithstanding any shipment of Products, acceptance of payments or other similar acts of Powell.  
2. SALE BY AGENT OR REPRESENTATIVE: These Terms and Conditions shall govern the liability and obligations of Powell in regard to the transaction in 
Products, whether the sale was procured directly by Powell or indirectly through an authorized sales representative.  
3. CONTRACT: Orders may be submitted to Powell in writing (which will include via an electronic transmission) or orally, provided, however, that if Purchaser fails to 
provide a detailed, formal written Order (a) within ten (10) days of an oral Order or (b) before shipment of the Order, whichever is earlier, then Product descriptions, quantities, 
specifications, etc., as set forth in Powell’s acknowledgement, acceptance and/or invoice, shall be conclusive and binding on both parties, and discrepancies shall be for Pur-
chaser’s account. All Orders are subject to credit approval and acceptance by Powell. An Order shall be deemed to have been accepted by Powell upon the first to occur of the 
following: (i) Powell’s first shipment or other tender of the Order or (ii) acceptance thereof by Powell in writing.  
4. PERMISSIBLE VARIATIONS: Powell has the right, prior to the delivery of Products to Purchaser and without the giving of notice to Purchaser, to make any 
changes in the composition, fabrication or design of the Products which, in the opinion of Powell, do not affect the general characteristics or properties of the Products. In addition, 
Powell may make any change or any variation in the Products, whether of quality or quantity, which is within governmental or professional standards or specifications applicable 
at the time of manufacture without giving notice to Purchaser. Purchaser will accept any Products which may incorporate any changes in the composition, fabrication or design.  
5. PRICES: Prices for Products are quoted and payable in U.S. dollars (“USD”). Prices stated in general price lists are subject to change without prior notice, at Powell’s sole 
discretion. Prices that are provided in a specific quotation will remain firm for thirty (30) days of the issued date of the written quotation. All prices are exclusive of freight costs, 
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If the Products are held by Powell subject to receiving instructions from Purchaser or in any case where Powell, in its sole discretion, determines any part of the Products should be 
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at any location by Powell will be held at Purchaser’s risk, and Powell may charge for (but is not obligated to carry) insurance and storage.  
If Purchaser has declared or manifested an intention not to accept delivery in accordance with these Terms and Conditions, no tender will be necessary, but Powell may, at its op-
tion, give notice to Purchaser that Powell is ready and willing to deliver and such notice will constitute a valid tender of delivery.  
7. INSPECTION AND ACCEPTANCE: Each shipment shall be inspected by Purchaser for observable damage and/or non-conformity at the time of delivery of the 
Products. Failure to so inspect shall constitute a waiver of Purchaser’s rights of inspection and shall constitute an unqualified acceptance of the Products. If, after such inspection, 
Purchaser attempts to reject any Products, Purchaser shall fully specify all claimed damage or non-conformity in writing in a notice of rejection sent to Powell within five (5) days 
of delivery of the Products. Purchaser’s failure to so specify shall constitute a waiver of that damage or non-conformity. Partial deliveries shall be accepted by Purchaser and paid 
for according to these Terms and Conditions.  
8. PAYMENT TERMS: Payment shall be due net thirty (30) days from the date of invoice. Overdue accounts shall be subject to a carrying charge of one and one-half 
percent (1.5%) per month or portion of a month on the unpaid balance until paid in full. In the event Purchaser shall default on its obligations hereunder, Purchaser shall be liable 
for all of Powell’s costs and expenses of collection, including reasonable attorneys’ fees. Powell may, at its option, cancel and/or sell any unshipped Products should Purchaser fail 
to fulfill the complete terms of payment. Purchaser will have no right to offset any amounts against any payment or other obligation which Powell may owe to Purchaser. Powell 
hereby reserves a security interest in the Products to secure Purchaser’s payment of the purchase price and any other amounts owed by Purchaser, and Purchaser agrees that Powell 
may (but is not obligated to) take such action as Powell deems advisable to evidence and perfect such interest and that Purchaser will cooperate with Powell in the taking of such 
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9. CREDIT APPROVAL: Notwithstanding the provisions of Section 8, Powell may at any time decline to make any shipment or delivery or perform any work except 
upon receipt of payment or upon terms and conditions or security satisfactory to Powell, including, but not limited to, requiring that Purchaser provide Powell one or more letters 
of credit.  
10. LEAD TIMES: Estimated lead times, if specified, are approximate only and are not guaranteed. Failure to ship on or near the estimated date shall not entitle Purchaser to 
any remedy or to cancel the Order without charge. Estimated lead times are provided Ex Works Powell’s plant in weeks after receipt of Order. Estimated lead times are stated on a 
net basis and do not include any additional lead time due to scheduled and/or unscheduled plant shutdowns. Scheduled plant shutdowns include a two (2) week shutdown each 
winter and each summer. Estimated lead times are quoted on the basis of material availability and plant loading at the time of quotation, which are subject to change. Purchaser 
should confirm any estimated lead times at time of Order.  
11. MINIMUM ORDER CHARGE: With respect to any Order that includes spare, replacement or component parts (“Parts”) as Products, a minimum Order charge of 
One Hundred USD ($100) shall apply. With respect to any Order that includes valves (“Valves”) as Products, a minimum Order charge of Three Hundred Fifty USD ($350) shall 
apply.  
12. RETURN OF PRODUCTS: No Products shall be returned to Powell without Powell’s prior written agreement. Products returned by Purchaser shall be returned in 
the same condition as when delivery was affected by Powell. Only Products that are new, unused and in a condition suitable for immediate resale shall be considered for return. 
Powell reserves the right to assess a minimum thirty-five percent (35%) restocking charge for Products returned for reasons other than defects or non-conformity.  
13. CANCELLATION/SUSPENSION: Purchaser shall not cancel or suspend an Order without Powell’s prior written consent, which such consent Powell shall be 
under no obligation to provide. In the event of cancellation or suspension of an Order without Powell’s prior written consent, in addition to Powell’s other rights and remedies 
available hereunder and under applicable law, Purchaser shall pay cancellation charges as follows: (a) Order entered in Powell’s system, but no engineering yet initiated, 5%, (b) 
Engineering work has begun and orders for casings and/or outside purchased parts have been placed, 25%, (c) Castings poured and/or components made, but not yet received at 
Powell’s location, 75%, (d) Castings poured and/or components made and received at Powell’s location, 85%, (e) Manufacturing process started, 95% and (f) Components fin-
ished, 100%.  
Powell may cancel all or part of an Order immediately upon the happening of any of the following: Purchaser is delinquent on any of its obligations hereunder or under any order 
or transaction with Powell, insolvency of Purchaser; the appointment of a custodian as that term is defined in Title 11 U.S.C., as amended (the “Bankruptcy Code”), or the com-
mencement of a case under any chapter of the Bankruptcy Code or the bankruptcy, receivership, insolvency or similar laws of any country for, by or against Purchaser; Purchaser’s 
suspension or termination of business or assignment for the benefit of creditors; or any event, whether or not similar to the foregoing, which materially impairs Purchaser’s ability 
to perform hereunder. Powell’s rights to cancel or postpone set forth herein may be exercised by Powell without liability.  
14. CORRECTIONS: Powell reserves the right to make corrections to price lists, quotations, invoices or other contract documents in the event of clerical or typographical 
errors.  
15. COUNTRY OF ORIGIN: Powell reserves the right to furnish Products from any of its plants at its sole discretion and does not represent that the Products listed 
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herein originate from any specific country. Any costs affected by country of origin, including, but not limited to, customs duties, are not included in the purchase price and are for 
Purchaser’s account.  
16. INFORMATION REGARDING PRODUCTS: Purchaser acknowledges that it has received and is familiar with Powell’s and any other manufacturer’s labeling 
and literature concerning the Products and will forward such information to its employees, agents and customers.  
17. POWELL PRODUCT WARRANTY: For a period of (a) ninety (90) days from tender of delivery with respect to Parts and (b) the earlier of (i) eighteen (18) 
months from tender of delivery or (ii) twelve (12) months from installation with respect to Valves, Powell warrants to Purchaser that the Parts and/or Valves, as applicable, of its 
own manufacture are free of defects in material and workmanship, under normal use and proper operation. If any such Products fail to comply with such warranty, Powell, at Pow-
ell’s option, shall either: (i) replace such defective Products; (ii) furnish replacement parts for repairing Products (iii) issue written authorization for Purchaser or others to replace 
or repair, without charge to Purchaser, at costs comparable to Powell’s normal manufacturing costs, those parts proven defective; or (iv) refund all monies paid by Purchaser to 
Powell for such Products and, at the sole discretion of Powell, have the Products returned to Powell at Powell’s expense. Finished materials and accessories purchased from other 
manufacturers are warranted only to the extent of the manufacturer’s warranty to Powell (to the extent transferable by Powell to Purchaser). Any alteration in material or design of 
the Products or component parts thereof by Purchaser or others and/or the undertaking of repairs or replacement by Purchaser or its agents without Powell’s written consent shall 
relieve Powell of all responsibility herewith.  
Powell’s obligations under this warranty shall be conditioned upon (a) Purchaser’s notifying Powell of any alleged defect(s) in a writing that references Purchaser’s Order number 
and provides complete identification of any allegedly defective Products within ten (10) days of the discovery of the damage or defect, and (b) Powell’s satisfying itself upon in-
spection that its warranty has been breached. Purchaser may not bring any action under or arising from an Order or these Terms and Conditions unless such action is commenced 
within one year after the cause of action accrues.  
EXCEPT AS SET FORTH IN THIS SECTION 17, POWELL MAKES NO WARRANTY CONCERNING THE PRODUCTS WHATSOEVER; POWELL DISCLAIMS AND 
EXCLUDES ALL OTHER WARRANTIES, EXPRESS OR IMPLIED, INCLUDING, WITHOUT LIMITATION, WARRANTIES OF NON-INFRINGEMENT AND THE IM-
PLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE OBLIGATIONS SET FORTH IN THIS SECTION 17 ARE POW-
ELL’S SOLE OBLIGATIONS AND PURCHASER’S EXCLUSIVE REMEDY. POWELL SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL OR 
CONSEQUENTIAL DAMAGES, AND PURCHASER HEREBY WAIVES, FOR ITSELF AND ITS SUCCESSORS AND ASSIGNS, (A) ANY AND ALL CLAIMS FOR PU-
NITIVE DAMAGES AND (B) ALL CLAIMS OF NEGLIGENCE OR STRICT LIABILITY OR BOTH. WITHOUT LIMITATION TO THE FOREGOING, IN NO EVENT 
SHALL POWELL BE LIABLE FOR THE LOSS OF USE OF THE PRODUCT OR FOR THE LOSS OF USE OF ANY OTHER PRODUCT, PROCESS, EQUIPMENT, OR 
FACILITIES OF PURCHASER OR OF THE END-USER, WHETHER PARTIALLY OR WHOLLY DUE TO DEFECTS IN MATERIAL AND/OR WORKMANSHIP AND/
OR DESIGN OF POWELL’S PRODUCT, AND IN NO EVENT SHALL POWELL BE LIABLE FOR REMOVAL OF APPURTENANCES OR INCIDENTALS SUCH AS 
CONNECTIONS, PIPE WORK AND SIMILAR ITEMS OF OBSTRUCTION OR FOR ANY COSTS BROUGHT ABOUT BY NECESSITY OF REMOVING THE PRODUCT 
FROM ITS POINT OF INSTALLATION.  
Purchaser (a) recognizes that the limitations contained in this Section 17 are material factors in Powell’s sale of the Products at the price(s) specified, and (b) agrees that any ac-
commodation to Purchaser by Powell, whether for sales policy reasons or otherwise, shall not be taken to establish any liability of Powell or any contract term inconsistent with 
this Agreement.  
Purchaser shall neither make nor purport to make (a) any warranty to any person by or on behalf of Powell or (b) any warranty or representation inconsistent with this Section 17.  
18. COMPLIANCE WITH LAWS: Powell certifies that the Products produced by it, if any, were produced in compliance with all applicable requirements of Sections 
6, 7 and 12 of the Fair Labor Standards Act of 1938, as amended, and the Regulations and Orders of the Administrator of the Wage and Hour Division issued under Section 14 
thereof.  
Powell shall endeavor to comply with all applicable Ohio and United States federal laws. Powell is not responsible for compliance with any other laws or regulations, or with any 
Product standard or specification, whether of general or particular application, unless Purchaser has furnished specific written notice thereof prior to Powell’s entry of Purchaser’s 
Order.  
All sales of Products are conditioned upon and subject to strict compliance with United States export control laws, rules and regulations, including, without limitation, the Export 
Administration Act, the Export Administration Regulations, the Arms Control Act, the International Traffic in Arms Regulations, the Trading With the Enemy Act, the Interna-
tional Economic Powers Act and the Foreign Assets Control Regulations, as they may be amended and supplemented from time to time (each, an “Export Law” and collectively, 
the “Export Laws”). For any sale of Products requiring a license, permit or other approval under any Export Law (“Restricted Products”), Powell shall determine the feasibility of 
obtaining such license, permit or other approval (“Export Approval”) and whether it will fill the order for the Restricted Products in light of required Export Approval. In the event 
Powell applies for Export Approval for the Restricted Products, it shall do so at Purchaser’s cost and expense and Purchaser agrees to reimburse Powell for any cost or expenses 
(including Powell’s reasonable attorneys’ fees) incurred by Powell in pursuing Export Approval. Powell shall not be under any obligation to ship any such Restricted Products 
unless and until such Export Approval is granted, and only in strict compliance with the terms and conditions of such Export Approval. Purchaser shall be responsible for timely 
obtaining and maintaining any required import license, permit or approval necessary to import any Restricted Products into Purchaser’s country and any other required governmen-
tal authorization (“Import Approval”). Powell shall not be liable if any Export Approval or Import Approval is delayed, denied, revoked, restricted or not renewed, and Purchaser 
shall not be relieved thereby of its obligations to pay Powell for the Restricted Products or Powell’s costs and expenses of obtaining Export Approval in respect of Restricted Prod-
ucts under the Export Laws.  
For Products other than Restricted Products, Purchaser (or its designated export agent) shall be responsible for the timely application for any required export authorization and the 
payment of any required fees, duties, taxes, tariffs, levies or other charges necessary to export the Products out the United States of America and shall be responsible for timely 
obtaining and maintaining any required Import Approval and the payment of any required fees, duties, taxes, tariffs, levies or other charges necessary to import the Products into 
Purchaser’s country. Powell shall not be liable if any export authorization or Import Approval is delayed, denied, revoked, restricted or not renewed, and Purchaser shall not be 
relieved thereby of its obligations to pay Powell for the Products.  
Purchaser shall not make any disposition of any Products purchased hereunder, by way of transshipment, reexport, diversion or otherwise, other than in and to the ultimate end user 
and country of destination specified on Purchaser’s order or declared as the ultimate end user and country of ultimate destination on Powell’s invoices, except as the Export Laws 
or Export Approval may expressly permit. Purchaser shall not distribute or resell any Product to or within any country or to any individual, government authority or other entity 
that is presently or at any time in the future subject to sanctions of the United States government, or is in violation of any Export Laws or other United States federal laws, statutes, 
codes, Executive Orders, decrees, rules or regulations relating to terrorism, drug trafficking or money laundering, or is designated under any such authority as being subject to 
sanctions or connected in any way to terrorism, drug trafficking or money laundering, including, without limitation, on the Specially Designated Nationals List and Block Persons 
List maintained by the Office of Foreign Assets Control (OFAC), United States Department of the Treasury, and the Denied Persons List, the Entity List and the Unverified List 
maintained by the Bureau of Industry and Security, United States Department of Commerce.  
Purchaser shall indemnify and hold harmless Powell from and against any damages, liabilities or expenses of any kind incurred by Powell as a result of Purchaser’s direct or indi-
rect breach of any term or condition related to the Export Laws.  
19. SAFETY: Purchaser warrants that it will comply with all laws, regulations, standards and requirements which are applicable to the use of the Products and Purchaser’s 
business.  
20. CONFIDENTIALITY: Purchaser will not disclose or otherwise disseminate, directly or indirectly, any of the terms of these Terms and Conditions or any other infor-
mation of Powell given to or received by Purchaser or its associates or agents, unless Purchaser received Powell’s written permission or such information is required to be dis-
closed by law or becomes part of the public domain through no fault of Purchaser, its associates or agents.  
21. GOVERNING LAW; JURISDICTION AND VENUE: These Terms and Conditions shall be governed by and construed in accordance with the internal laws 
of the State of Ohio, without regard to such state’s choice of law principles. These Terms and Conditions shall not be governed by or construed in accordance with the United 
Nations Convention on the International Sale of Goods, 1980, for any purpose. Customer and Powell hereby submit to the jurisdiction and venue of the state and federal courts in 
Cincinnati, Hamilton County, Ohio over any controversy relating to or arising from these Terms and Conditions. Notwithstanding the foregoing, Powell’s right to institute or de-
fend any proceedings in any jurisdiction, in or out of the United State of America, shall not be limited.  
22. SEVERABILITY: If any of the provisions of these Terms and Conditions are deemed invalid, illegal or unenforceable, the validity, legality and enforceability of the 
remaining provisions will in no way be affected or impaired thereby.  
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18. COMPLIANCE WITH LAWS: Powell certifies that the Products produced by it, if any, were produced in compliance with all applicable requirements of Sections 
6, 7 and 12 of the Fair Labor Standards Act of 1938, as amended, and the Regulations and Orders of the Administrator of the Wage and Hour Division issued under Section 14 
thereof.  
Powell shall endeavor to comply with all applicable Ohio and United States federal laws. Powell is not responsible for compliance with any other laws or regulations, or with any 
Product standard or specification, whether of general or particular application, unless Purchaser has furnished specific written notice thereof prior to Powell’s entry of Purchaser’s 
Order.  
All sales of Products are conditioned upon and subject to strict compliance with United States export control laws, rules and regulations, including, without limitation, the Export 
Administration Act, the Export Administration Regulations, the Arms Control Act, the International Traffic in Arms Regulations, the Trading With the Enemy Act, the Interna-
tional Economic Powers Act and the Foreign Assets Control Regulations, as they may be amended and supplemented from time to time (each, an “Export Law” and collectively, 
the “Export Laws”). For any sale of Products requiring a license, permit or other approval under any Export Law (“Restricted Products”), Powell shall determine the feasibility of 
obtaining such license, permit or other approval (“Export Approval”) and whether it will fill the order for the Restricted Products in light of required Export Approval. In the event 
Powell applies for Export Approval for the Restricted Products, it shall do so at Purchaser’s cost and expense and Purchaser agrees to reimburse Powell for any cost or expenses 
(including Powell’s reasonable attorneys’ fees) incurred by Powell in pursuing Export Approval. Powell shall not be under any obligation to ship any such Restricted Products 
unless and until such Export Approval is granted, and only in strict compliance with the terms and conditions of such Export Approval. Purchaser shall be responsible for timely 
obtaining and maintaining any required import license, permit or approval necessary to import any Restricted Products into Purchaser’s country and any other required governmen-
tal authorization (“Import Approval”). Powell shall not be liable if any Export Approval or Import Approval is delayed, denied, revoked, restricted or not renewed, and Purchaser 
shall not be relieved thereby of its obligations to pay Powell for the Restricted Products or Powell’s costs and expenses of obtaining Export Approval in respect of Restricted Prod-
ucts under the Export Laws.  
For Products other than Restricted Products, Purchaser (or its designated export agent) shall be responsible for the timely application for any required export authorization and the 
payment of any required fees, duties, taxes, tariffs, levies or other charges necessary to export the Products out the United States of America and shall be responsible for timely 
obtaining and maintaining any required Import Approval and the payment of any required fees, duties, taxes, tariffs, levies or other charges necessary to import the Products into 
Purchaser’s country. Powell shall not be liable if any export authorization or Import Approval is delayed, denied, revoked, restricted or not renewed, and Purchaser shall not be 
relieved thereby of its obligations to pay Powell for the Products.  
Purchaser shall not make any disposition of any Products purchased hereunder, by way of transshipment, reexport, diversion or otherwise, other than in and to the ultimate end user 
and country of destination specified on Purchaser’s order or declared as the ultimate end user and country of ultimate destination on Powell’s invoices, except as the Export Laws 
or Export Approval may expressly permit. Purchaser shall not distribute or resell any Product to or within any country or to any individual, government authority or other entity 
that is presently or at any time in the future subject to sanctions of the United States government, or is in violation of any Export Laws or other United States federal laws, statutes, 
codes, Executive Orders, decrees, rules or regulations relating to terrorism, drug trafficking or money laundering, or is designated under any such authority as being subject to 
sanctions or connected in any way to terrorism, drug trafficking or money laundering, including, without limitation, on the Specially Designated Nationals List and Block Persons 
List maintained by the Office of Foreign Assets Control (OFAC), United States Department of the Treasury, and the Denied Persons List, the Entity List and the Unverified List 
maintained by the Bureau of Industry and Security, United States Department of Commerce.  
Purchaser shall indemnify and hold harmless Powell from and against any damages, liabilities or expenses of any kind incurred by Powell as a result of Purchaser’s direct or indi-
rect breach of any term or condition related to the Export Laws.  
19. SAFETY: Purchaser warrants that it will comply with all laws, regulations, standards and requirements which are applicable to the use of the Products and Purchaser’s 
business.  
20. CONFIDENTIALITY: Purchaser will not disclose or otherwise disseminate, directly or indirectly, any of the terms of these Terms and Conditions or any other infor-
mation of Powell given to or received by Purchaser or its associates or agents, unless Purchaser received Powell’s written permission or such information is required to be dis-
closed by law or becomes part of the public domain through no fault of Purchaser, its associates or agents.  
21. GOVERNING LAW; JURISDICTION AND VENUE: These Terms and Conditions shall be governed by and construed in accordance with the internal laws 
of the State of Ohio, without regard to such state’s choice of law principles. These Terms and Conditions shall not be governed by or construed in accordance with the United 
Nations Convention on the International Sale of Goods, 1980, for any purpose. Customer and Powell hereby submit to the jurisdiction and venue of the state and federal courts in 
Cincinnati, Hamilton County, Ohio over any controversy relating to or arising from these Terms and Conditions. Notwithstanding the foregoing, Powell’s right to institute or de-
fend any proceedings in any jurisdiction, in or out of the United State of America, shall not be limited.  
22. SEVERABILITY: If any of the provisions of these Terms and Conditions are deemed invalid, illegal or unenforceable, the validity, legality and enforceability of the 
remaining provisions will in no way be affected or impaired thereby.  
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23. FORCE MAJEURE: Delivery of all or any part of the Products is contingent upon Powell’s ability to obtain supplies, raw materials and  
services through its regular and usual sources of supply. If by reason of any contingency beyond Powell’s reasonable control, including (but not limited to) war, governmental 
requests, restrictions or regulations, fire, flood, casualty, accident, or other acts of God, strikes or other difficulties with employees, delay or inability to obtain labor, equipment, 
material and services through Powell’s usual sources, failure or refusal of any carrier to transport materials, delay in transport thereof, or any other similar occurrence, Powell is not 
able to meet anticipated deliveries, Powell shall not be liable therefore and may, in its discretion without prior notice to Purchaser, postpone the delivery date(s) under this docu-
ment for a time which is reasonable under all the circumstances. If during the occurrence of any of the foregoing contingencies, Powell holds any of the Products, Powell may 
invoice and hold the same for the account of Purchaser and Purchaser agrees to make payment at the maturity of the invoice so rendered.  
24. ASSIGNMENT: No right or interest in the contract arising from these Terms and Conditions shall be assigned by Purchaser and no delegation of any obligation owed by 
Purchaser shall be made without the prior written permission of Powell. As used herein, “Purchaser” and “Powell” include the respective heirs, executors, personal representatives, 
successors and permitted assigns of each.  
25. REMEDIES CUMULATIVE; NO WAIVER: The individual rights and remedies of Powell reserved herein shall be cumulative and additional to any other or 
further remedies provided in law or equity or in this document. Waiver by Powell of performance or breach of any provision hereof by Purchaser, or failure of Powell to enforce 
any provision hereof which may establish a defense or limitation of liability, shall not be deemed a waiver of future compliance therewith or a course of performance modifying 
such provision, and such provision shall remain in full force and effect as written.  
26. LIMITATION OF LIABILITY: UNDER NO CIRCUMSTANCES SHALL POWELL BE LIABLE TO PURCHASER UNDER OR IN CONNECTION WITH 
ORDERS FOR PRODUCTS AND THESE TERMS AND CONDITIONS, WHETHER ANY CLAIM FOR RECOVERY IS BASED UPON OR ARISES OUT OF THEORIES 
OF BREACH OF CONTRACT, BREACH OF WARRANTY, INDEMNIFICATION, NEGLIGENCE, TORT (INCLUDING STRICT LIABILITY) OR OTHERWISE, IN EX-
CESS OF AN AMOUNT EQUAL TO THE NET CONTRACT VALUE OF THE PRODUCTS PROVIDED BY POWELL TO PURCHASER DURING THE MOST 
RECENTLY ENDED CALENDAR QUARTER. 
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The Wm. Powell Company - Profile 
 
The Wm. Powell Company is very proud of our achievements and our evolution in the past 165 
years.  We like to refer to ourselves as 166 years young due to our flexibility in changing quickly to 
our customer and the industry’s needs.  Our business strategy is to maintain excellent customer 
service.  We will continue to focus on manufacturing the best of class products both in design fea-
tures and quality, at competitive prices.    
 
The Wm. Powell Company’s products include a wide variety of valves in bronze, iron, steel, and 
corrosion resistant alloys for class 125 to class 4500 pressure service.  Our experience as pioneer in 
the development of industrial valves encompasses over a century and a half of craftsmanship and 
valve know-how.  Through modern engineering, laboratory, research and testing facilities, the Wm. 
Powell Company has been a leader in changes in our industry.  Our on-going program is a long-
term commitment to the valve industry and is poised for significant future growth. 
 
Powell Valves has endured a Civil War, World Wars I and II, and the Korean and Vietnam Wars.  
Powell rebuilt after floods, U.S. economic disaster in the Great Depression, and fierce foreign com-
petition to help put men on the moon.  Whether it was the “Manhattan Project”, projects on U.S. 
Nuclear Submarines, Titan or Atlas rockets, in Nuclear Power plants, at Chemical or Petroleum 
plants, Pulp and Paper mills, or the harshness of cryogenic use, Powell Valve has a long tradition of 
quality in temperatures from – 425°F to 1500°F and pressures from Class 125 to 4500. 
 
Powell’s market base is the Industrial Users: Petrochemical, Industrial Gas, Pulp & Paper, Pharma-
ceutical, Hydrocarbon processing, Food processing, Mining, Power Generation, Pipeline, Chemi-
cal, and Mechanical construction.  Powell has formed business partnerships with industrial end-
users, contractors, distributors and A&E’s in the United States and around the World.  Business 
partnerships formed on competitively priced product, on-time delivery, service and our tradition of 
product reliability. 
 
Powell’s network of support and product availability is unmatched.  Powell offers the most com-
plete multi-turn product line from a single source manufacturer.  Powell’s products are of the high-
est quality standards, are competitively priced and are produced with modern manufacturing tech-
nology and astute materials sourcing, with strategic purchasing & financial ventures in place.   
 
Powell’s diverse products and services, industry knowledge, project capabilities and reputation, 
coupled with our high quality distribution network, create a win-win arrangement where the end-
user, contractor, distributor and manufacturer can benefit.   
 
The Wm. Powell Company has made a commitment to our industry to increase growth and market 
share, with quality competitive products and services and on-time delivery.  This is a global com-
mitment. 
 
Powell’s end user customers have to react quickly to the demands that are on them to expand their 
businesses by implementing increased capacity and introducing new products into the market 
place at low costs and fast turn around times.  Powell has addressed our customer’s needs by in-
creasing finished product inventory to over $35,000,000 USD in the U.S.A. and with inventory hubs 
in Asia and Europe.  As an additional advantage to our domestic and global customers, The Wm. 
Powell Company’s Manning, SC facility is a Registered Free Trade Zone. 
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Powell also used its valve knowledge and expertise to construct a modification facility in the U.S.A. 
to assist customers with their needs, such as,  automation, trim changes, end connection changes, 
additional quality inspections and special service pressure testing requirements, field service, etc«    
 
The Wm. Powell Company is a closely held private corporation that has been in business since 
1�46.  In fact, only nine presidents have led the Company through its 166, plus, years.  The fact that 
we have been a healthy corporation during this period of time, having survived wars, depressions 
and natural disasters – in a very competitive marketplace – speaks well for itself. 
 
We look forward to further discussing ways that The Wm. Powell Company can capture current 
and future opportunities together. 
 
Again, The Wm. Powell Company thanks you for your interest in our company, our products and 
services.   Powell looks forward to discussing ways to be your Preferred Valve Supplier.   If you 
should have any questions, or comments, please contact us.   
 
 
Sincerely, 
 
 
 
 
Randy Cowart  
President, CEO & Chairman  
The Wm. Powell Company 
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POWELL’S STANDARD MATERIAL  
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BRAIDED CARBON YARN 
END RINGS WITH  
CORROSION INHIBITOR 

DIE FORMED FLEXIBLE GRAPHITE RIBBON INNER RINGS 
WITH CORROSION INHIBITOR 

BELLEVILLE WASHERS 

STANDARD PACKING  
ARRANGEMENT 

Powell standard design cast steel valves are 
designed and manufactured to a 100 ppm 
maximum fugitive emissions level. 

LIVE LOAD OPTION 

Live load design with standard packing. Live 
load washers help maintain packing load to 
reduce frequency of packing adjustment. 

BODY/BONNET GASKETS 

RING JOINT SPIRAL WOUND SHEET 

Corrugated 316 stainless steel totally 
encapsulated with graphite. 
Standard gasket arrangement for class 
150 valves. 

Stainless steel spiral wound gasket 
with graphite fill and gauge ring 
for controlled compression. 
Standard gasket arrangement for 
class 300-600 valves. 

ASME B16.20 ring joint gasket with 
material at least equal to body. 
Standard gasket arrangement for class 
900-1500 valves. 
Optionally available on most other 
valves. 

LANTERN RING OPTION 

LANTERN RING Lantern ring design and other special packing 
arrangements available. The lantern ring arrange-
ment consists of two packing sets with lantern 
spacer between the sets. The bonnet connection 
at the lantern ring location allows monitoring of 
leakage past packing set. 
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API 600 GATE VALVES 
BOLTED BONNET, ASME CLASSES 150 TO 1500 
CAST CARBON, STAINLESS STEEL OR ALLOY STEEL 

DESIGN FEATURES: 
• Flexible Wedge for improved seat-

ing and ease of operation, espe-
cially in high temperature service. 
Wedges are accurately guided thru 
the entire stroke. 

• Standard trim is API trim 8 for 
carbon steel valves, API trim 5 for 
chrome alloy valves, and API trim 
10 for CF8M (T316) valves for 
optimal performance under normal 
conditions. Other trim materials 
available on request. 

• Seat faces lapped for smooth finish 
and superior sealing. 

• Stems are non-rotating with sur-
face finish to maximize packing 
seal for low fugitive emissions. 

• Bonnet and Yoke arms designed 
for ease of gear, motor or cylinder 
actuator adaptation. 

• Each valve is shell, seat and back-
seat pressure tested per industry 
standard API 598. 

• Gland is two piece gland / gland 
flange design for optimal alignment 
and uniform packing compression. 

• End Flanges have the following raised faces 
per ASME B16.5:  

         Classes 150-300: 1/16” (2mm). 
         Classes 600-1500: 1/4” (7mm). 
• Weld ends are available per ASME B16.25 

or per customer’s specification. 
• Each valve has a unique certification number 

that is traceable to the valve certification 
sheet which includes MTR data, pressure test 
report, inspection report and certificate of 
conformance. 

• Other available options as follows: 
-Alternate valve materials such as  
  chrome and  stainless steel alloys 
-Alternate trim materials 
-Bypass, drain and other auxiliary  
  connections 
-Gear, motor, and cylinder actuators  
  available 
-NACE service 
-Special cleaning for applications such  
  as oxygen or chlorine 
-Other options available as specified       

Class  Fig. No.  
150 1503 
300 3003 
600 6003 
900 9003 

1500 1303 

Item Applicable Specification 
Wall thickness  API 600 

Pressure - temperature ratings ASME B16.34 
General valve design  API 600 & B16.34 

End to End dimensions  ASME B16.10 
Flange design ASME B16.5 

Butt Weld design ASME B16.25 
Materials ASTM 

Design Specifications  

(1) Weld end valve body A351 Gr. CF3M 

NOTE: See page 52 for flow, safety and maintenance information. 

STANDARD MATERIALS (Other materials available) 
PART MATERIALS 

Body A216 Gr. WCB 
(STANDARD) A217 Gr. WC6 A217 Gr. WC9 A351 Gr. CF8M (1) 

Bonnet / Yoke arm A216 Gr. WCB A217 Gr. WC6 A217 Gr. WC9 A351 Gr. CF8M 

Wedge  A217 Gr CA15 or WCB + 
13% CR Faced 

WC6 + 
Stellite 6 Faced A351 Gr. CF8M 

Seat Ring Carbon Steel +  
Stellite 6 Faced  

A182 F11 +  
Stellite 6 Faced  

A182 F22 +  
Stellite 6 Faced  SST 316 

Stem  SST 410 SST 316 
Stem Bushing  A 439 Ductile NI-Resist Gr. D2 

Stem Bushing Lock 
Nut Steel SST 316 

Gland Flange Carbon Steel Series 300 SST 
Eye Bolt A193 Gr. B7 A193 Gr. B8 

Eye Bolt Nut A194 Gr. 2H A194 Gr.8 
Groove Pin Steel Series 300 

Gland SST 410 SST 316 
Packing Graphite PTFE 

Packing Washer / 
Packing Spacer SST 410 SST 316 

Gasket 

Class 150: Corrugated SST Encapsulated w/ Graphite Class 150: PTFE 
Class 300 to 600: Spiral Wound SST with Graphite Class 300-600: Spiral 

Wound SST with 
PTFE Class 900-1500: RTJ 

Back Seat  SST 410 SST 316 
Hand Wheel Malleable Iron or Steel 

Hand Wheel Nut Malleable Iron or Steel 
Key Steel 

Lubricant Fitting Steel 
Body / Bonnet Stud A193 Gr. B7 A193 Gr. B16 A193 Gr. B8 
Body / Bonnet Nut A194 Gr. 2H A194 Gr. 7 A194 Gr.8 

Bearing Cap Carbon Steel Series 300 SST Cap Screws Steel 
Identification Plate Series 300 SST 

WC9 + 
Stellite 6 Faced 
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GATE VALVE DIMENSIONS (CLASS 150—1500). 

(1) Gear operators stan-
dard for 18” and up 
class 300 and 14” and 
up class 600. Height  
is to top of actuator.  

SIZE ASME 900  ASME 1500  

in A 
B(1) C(1) D E 

A 
B(1) C(1) D E 

mm WE/FE WE/FE 

2 14.50 15.8 18.5 1.87 10 14.50 15.8 18.5 1.87 10 

50 368 402 470 48 254 368 402 470 48 254 

2 ½ 16.50 18.7 22.1 2.25 12 16.50 18.7 22.1  2.25 12 

65  419  475  561  57  305 419 475  561  57 305  

3 15.00 19.5 23.1 2.87 14 18.50 20.4 24.1 2.75 16 

80 381 495 588 73 350 470 518 613 70 400 

4 18.00 21.4 25.8 3.87 14 21.50 22.1 26.5 3.62 16 

100 457 543 655 98 350 546 561 674 92 400 

6 24.00 30.4 37.3 5.75 22 27.75 32.9 40.2 5.37 24 

150 610 773 948 146 560 705 836 1021 136 610 

8 29.00 34.7 43.4 7.50 24 32.75 48.0  56.5 7.00 26 

200 737 882 1102 191 610 832 1219 1435 178 660 

10 33.00 40.6 51.2 9.37 30  39.00 57.8  68.2 8.75 30 

250 838 1030 1300 238  762 991 1467 1734   224  762 

SIZE ASME 150 ASME 300 ASME 600 
in A B(1) C(1) D E A B(1) C(1) D E A B(1) C(1) D E mm FE WE WE/FE WE/FE 
1 5.00 5.00 8.6 9.8 1.00 4 6.50 8.6 9.8 1.00 4 - - - - - 

25 127 127 217 248 25 114 165 217 248 25 114 - - - - - 
1 ½ 6.50 6.50 10.7 12.4 1.50 6 7.50 10.7 12.4 1.50 6 - - - - - 
40 165 165 271 314 38 152 190 271 314 38 152 - - - - - 
2 7.00 8.50 12.3 14.6 2.00 7 8.50 12.3 14.6 2.00 7 11.50 13.5 15.7 2.00 8 

50 178 216 313 372 51 178 216 313 372 51 178 292 342 400 51 203 
2 ½ 7.50 9.50 12.8 15.6 2.50 7 9.50 12.8 15.6 2.50 7 13.00 18.1 21.9 2.50 12 
65 190 241 324 395 64 178 241 324 395 64 178 330 461 555 64 305 
3 8.00 11.12 14.8 18.1 3.00 9 11.12 15.9 19.3 3.00 9 14.00 19.2 22.8 3.00 12 

80 203 282 375 459 76 230 282 405 490 76 230 356 487 580 76 305 
4 9.00 12.00 17.7 22.1 4.00 10 12.00 19.0 23.3 4.00 10 17.00 23.0 27.5 4.00 14 

100 229 305 450 561 102 254 305 482 593 102 254 432 585 698 102 356 
5 10.00 15.00 24.4 31.1 5.00 12 15.00 26.5 33.1 5.00 14 - - - - - 

125 254 381 620 789 127 305 381 674 842 127 356 - - - - - 
6 10.50 15.88 24.4 31.1 6.00 12 15.88 26.5 33.1 6.00 14 22.00 32.5 39.1 6.00 20 

150 267 403 620 789 152 305 403 674 842 152 356 559 825 993 152 508 
8 11.50 16.50 30.7 39.2 8.00 14 16.50 32.8 41.4 8.00 16 26.00 35.0 45.4 7.87 22 

200 292 419 780 996 203 356 419 833 1051 203 406 660 890 1154 200 560 
10 13.00 18.00 36.4 47.2 10.00 16 18.00 39.4 50.3 10.00 20 31.00 41.9 52.4 9.75 24 
250 330 457 925 1198 254 406 457 1002 1277 254 508 787 1065 1332 248 610 
12 14.00 19.75 42.7 55.6 12.00 20 19.75 44.8 57.7 12.00 20 33.00 47.3 59.9 11.75 28 
300 356 502 1084 1412 305 508 502 1139 1466 305 508 838 1202 1521 298 710 
14 15.00 22.50 47.5 61.5 13.25 20 30.00 49.1 63.4 13.25 22 35.00 67.4 (1) 12.87 28 
350 381 572 1207 1562 337 508 762 1248 1611 337 560 889 1712 327 710 
16 16.00 24.00 51.7 67.8 15.25 22 33.00 54.5 70.7 15.25 24 39.00 75.2 (1) 14.75 36 
400 406 610 1313 1722 387 560 838 1384 1796 387 610 991 1910 375 915 
18 17.00 26.00 58.1 76.4 17.25 24 36.00 79.2 (1) 17.00 28 43.00 81.1 (1) 16.50 36 
450 432 660 1477 1940 438 610 914 2012 432 710 1092 2060 419 915 
20 18.00 28.00 63.3 83.3 19.25 28 39.00 87.3 (1) 19.00 28 47.00 87.3 (1) 18.25 28 
500 457 711 1615 2123 489 710 991 2217 483 710 1194 2217 464 710 
24 20.00 32.00 76.7 101.1 23.25 28 45.00 102.9 (1) 23.00 36 55.00 104.3 (1) 22.00 32 
600 508 813 1948 2568 591 710 1143 2614 584 915 1397 559 810  
30 24.00 36.00 91.9 123.0 29.25 24 55.00 130.0 (1) 29.00 24 

  

750 610 914 2334 3125 743 610 1397 3302 737 610 
36 28.00 40.00 107.4 143.1 34.50 24 

  
900 711 1016 2729 3635 876 610 
42 31.00 44.00 131.7 173.8 40.25 24 

1050 787 1118 3345 4415 1022 610 

2649 

WE = Butt weld ends 
FE = Flanged ends 
 
B = Center to top closed 
C = Center to top open 

ADDITIONAL SIZES, MATERIALS AND CLASSES AVAILABLE 
UPON REQUEST. 
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SIZE ASME 150 ASME 300 ASME 600 
in F in WT lb WT lb CV F in WT lb WT lb CV F in WT lb WT lb CV mm mm FE kg WE kg mm FE kg WE kg mm FE kg WE kg 
1 12.0 14 12 90 12.0 19 15 90 - - - - 

25 305 6 5   305 9 7   - - - - 
1 ½ 15.5 25 22 190 15.5 34 25 190 - - - - 
40 390 11 10   390 15 11   - - - - 
2 19.0 35 33 240 19.0 42 33 240 20.0 77 57 240 

50 475 16 15   475 19 15   505 35 26   
2 ½ 19.5 49 44 390 19.5 55 44 390 26.0 148 126 390 
65 500 22 20   500 25 20   655 67 57   
3 22.0 72 62 560 24.0 112 73 560 28.0 174 143 560 

80 565 33 28   610 51 33   710 79 65   
4 26.5 112 97 1000 29.0 176 135 1000 33.5 315 251 1000 

100 675 51 44   735 80 61   850 143 114   
5 36.0 142 - 1600 39.0 225 - 1600 - - - - 

125 915 64 -   990 102 -   - - - - 
6 36.0 203 190 2400 39.0 346 273 2400 46.5 677 573 2400 

150 915 92 86   990 157 124   1185 307 260   
8 45.5 320 287 4500 48.5 540 430 4500 54.5 1096 942 4300 

200 1155 145 130   1230 245 195   1380 497 427   
10 53.0 507 465 7000 58.5 838 692 7000 62.0 1574 1334 6700 

250 1350 230 211   1480 380 314   1580 714 605   
12 63.0 721 662 10000 67.0 1162 955 10000 71.0 2000 1702 10000 

300 1600 327 300   1705 527 433   1805 907 772   
14 70.5 988 966 13000 74.0 1555 1277 13000 76.0 2761 2373 12000 

350 1795 448 438   1875 705 579   1935 1252 1076   
16 78.0 1191 1111 17000 82.0 1949 1663 17000 85.0 3616 3098 16000 

400 1985 540 504   2080 884 754   2150 1640 1405   
18 85.0 1433 1299 23000 89.5 3790 2196 22000 91.5 4507 3861 21000 

450 2150 650 589   2270 1720 996   2325 2044 1751   
20 95.0 1744 1678 28000 98.0 4230 2745 27000 100.0 4507 4279 25000 

500 2415 791 761   2505 1918 1245   2520 2044  1941   
24 112.5 2580 2481 41000 116.0 6850 4500 40000 116.5 7949  7621 37000 

600 2860 1170 1125   2945 3100 2040   2960 3605  3457   
30 133.5 5510 * 65000 132.5 7932 * 64000 

  

750 3395 2500 *   3365 3600 *   
36 155.5 7453 * 90000 

  
900 3950 3380 *   
42 192.0 11687 * 120000 

1050 4875 5300 *   

API 600 GATE VALVES 
BOLTED BONNET, ASME CLASSES 150 TO 1500 
CAST CARBON, STAINLESS STEEL OR ALLOY STEEL 

FE = Flanged Ends 
WE = Weld Ends 
 
WT = Weight 
F = Dismantling 
       Dimension 
CV = Flow Coefficient 

(*) Weld ends are available on request. 

SIZE ASME 900 ASME 1500 
in 

F 
in WT lb WT lb 

CV F 
in WT lb WT lb 

CV 
mm mm FE kg WE kg mm FE kg WE kg 

2 23.5 176 141 210 23.5 176 141 210 
50 595 80 64   595 80 64   

2 ½ 29.0 210 176 310  29.5 386  316 310 

65 735 95  80    745  175  143   
3 29.0 210 176 510 29.5 387  316 470 

80 735 95 80   745 175  143   
4 32.5 324 239 950 33.0 536 446 830 

100 825 147 108   830 243  202   
6 46.0 794 644 2200 49.0  1365  1230 2000 

150 1170 360 292   1235  619  558   
8 53.5  1320 1100  3900  57.0  2500  2200 3400 

200 1355  599 499   1455  1134  998   
10 63.5  2340  2190 6200  69.0  5200  5000 5400 

250 1615  1061 993   1745  2267  2313   
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API 600 WALL GLOBE VALVES 
BOLTED BONNET, ASME CLASS 150 TO 1500 
CAST CARBON, STAINLESS STEEL OR ALLOY STEEL 

• Weld ends are available per ASME B16.25 or 
per customer’s specification. 

• Impactor hand wheel design standard on the 
following sizes to assist seating. 

 8” to 12” class 150 
 6” to 12” class 300 
 4” to 10” 600 
 For larger sizes or pressure classes, gears are 

standard. 
• Each valve has a unique certification number 

that is traceable to the valve certification sheet 
which includes MTR data, pressure test, inspec-
tion result and certificate of conformance. 

Class  Fig. No. 
150 1531 
300 3031 
600 6031 
900 9031 

1500 1331 

Item Applicable Specification 
Wall thickness  API 600 

Pressure - temperature ratings ASME B16.34 
General valve design  B16.34 

End to End dimensions  ASME B16.10 
Flange design ASME B16.5 

Butt Weld design ASME B16.25 
Materials ASTM 

Design Specifications  

DESIGN FEATURES: 
• Standard trim is API trim 8 for car-

bon steel valves, API trim 5 for 
chrome alloy valves, and API trim 10 
for CF8M (T316) valves for optimal 
performance under normal conditions. 
Other trim materials available on 
request. 

• Wall thickness per heavy wall API 
600 requirements. 

• Seat faces lapped for smooth finish 
and superior sealing. 

• Swivel disc for optimal seating and 
longer seat life. 

• Stems of hand wheel operated valves 
are rotating / rising design. 

• Each valve is shell, seat and backseat 
pressure tested per industry standard 
API 598. 

• Gland is two piece gland / gland 
flange design for optimal alignment 
and uniform packing compression. 

• End Flanges have the following 
raised faces per ASME B16.5:  

 Classes 150-300: 1/16” (2mm)  
         Classes 600-1500: 1/4” (7mm) 

• Other available options as follows: 
-Alternate valve materials such as  
  chrome and  stainless steel alloys 
-Alternate trim materials 
-Bypass, drain and other auxiliary  
  connections 
-Gear, motor, and cylinder  
  actuators available 
-NACE service 
-Special cleaning for applications  
  such as oxygen or chlorine 
-Other options available as  
  specified 

(1) Weld end valve body A351 Gr. CF3M 

NOTE: See page 52 for flow, safety and maintenance information. 

STANDARD MATERIALS (Other materials available) 
PART MATERIALS 

Body  A216 Gr. WCB A217 Gr. WC6 A217 Gr. WC9 A351 Gr. CF8M (1) 
Bonnet  A216 Gr. WCB A217 Gr. WC6 A217 Gr. WC9 A351 Gr. CF8M 

Disc  
A105 or A217 WC6 + 

Stellite 6 Faced 
A217 WC9 + 

Stellite 6 Faced SST 316 A216 WCB + 
13% Cr Faced 

Disc Nut SST 410 SST 316 

Seat Ring A105 or A216 WCB 
+ Stellite 6 Faced  

A182 F11 +  
Stellite 6 Faced  

A182 F22 +  
Stellite 6 Faced  A351 Gr.CF8M 

Stem  SST 410 SST 316 
Stem Bushing  A 439 Ductile NI-Resist Gr. D2 

Stem Bushing Set 
Screw Steel Series 300 SST 

Gland Flange Carbon Steel A351 Gr. CF8M 
Eye Bolt A193 Gr. B7 Series 300 SST 

Eye Bolt Nut A194 Gr. 2H A194 Gr.8 
Groove Pin Steel Series 300 SST 

Gland SST 410 SST 316 
Packing Graphite PTFE 

Packing Washer SST 410 SST 316 

Gasket 

Class 150: Corrugated SST Encapsulated w/ Graphite Class 150: PTFE 
Class 300 to 600: Spiral Wound SST with Graphite Class 300-600: Spiral 

Wound SST with 
PTFE Class 900 to 1500: RTJ 

Back Seat SST 410 SST 316 
Hand Wheel Malleable Iron or Steel 

Hand Wheel Nut Malleable Iron or Steel 
Body / Bonnet Stud A193 Gr. B7 A193 Gr. B16 A193 Gr. B8 
Body / Bonnet Nut A194 Gr. 2H A194 Gr. 7 A194 Gr.8 
Identification Plate Series 300 SST 
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GLOBE VALVE DIMENSIONS (CLASS 150—1500). 

(1) Gear operators standard for 14” and up classes 150 and 300, 12” and up for class 600, 6” and up for classes 900 and 1500. 
Height is to top of actuator.  

B = Center to top closed 
C = Center to top open 
 
WE = Butt weld ends 
FE = Flanged ends 

SIZE ASME 150 ASME 300 ASME 600 
in A 

B  C D E 
A 

B  C  D E 
A 

B C D E 
mm WE/FE WE/FE WE/FE 

2 8.00 11.9 12.9 2.00 8 10.50 11.9 13.1 2.00 8 11.50 13.6 14.7 2.00 10 
50 203 302 327 51 200 267 302 332 51 200 292 346 374 51 250 

2 ½ 8.50 14.9 16.4 2.50 8 11.50 12.9 14.5 2.50 10 13.00 16.4 17.6 2.50 12 
65 216 378 416 64 200 292 328 369 64 250  330 416 448  64 300  
3 9.50 14.1 15.4 3.00 10 12.50 14.1 15.4 3.00 12 14.00 17.2 18.7 3.00 14 

80 241 357 390 76 250 318 357 390 76 300 356 438 475 76 350 
4 11.50 16.5 18.0 4.00 12 14.00 16.7 18.0 4.00 14 17.00 20.2 21.7 4.00 18 

100 292 419 457 102 300 356 423 458 102 350 432 514 552 102 450 
6 16.00 17.6 19.7 6.00 14 17.50 21.0 23.2 6.00 18 22.00 25.7 27.9 6.00 20 

150 406 446 499 152 350 444 534 589 152 450 559 653 709 152 500 
8 19.50 20.1 22.6 8.00 18 22.00 23.9 26.3 8.00 18 26.00 29.1 31.6 7.87 22 

200 495 511 574 203 450 559 606 669 203 450 660 739 803 200 560 
10 24.50 29.5 10.00 18 24.50 29.7 10.00 22 31.00 32.7 9.75 28 

250 622 750 254 450 622 753 254 560 787 830 248 710 
12 27.50 31.9 12.00 20 28.00 34.2 12.00 26 33.00 47.8 (1) 11.75 28 

300 698 810 305 500 711 868 305 650 838 1215 298 710 
14 31.00 42.5 (1) 13.25 24 33.00 45.9 (1) 13.25 24 35.00 51.2 (1) 12.87 32 

350 787 1080 337 610 838 1165 337 610 889 1401 327 810 
16 36.00 45.1 (1) 15.25 24 34.00 51.4 (1) 15.25 24 39.00 56.4 (1) 14.75 40 

400 914 1146 387 610 864 1305 387 610 991 1630 375 1000 
18 38.50 50.1 (1) 17.25 28 38.50 57.2 (1) 17.00 24  43.00 61.7 (1) 16.50 40 

450 978 1450 438 710 978 1453 432 610  1092  1567 419  1000 
20 38.50 55.9 (1) 19.25 28 40.00  62.2 (1) 19.00 40 47.00 67.3 (1) 18.25 40 

500 978 1420 489 710 1016  1579 483  1000 1194 1710 464 1000 
24 51.00 67.7 (1) 23.25 32 53.00  72.9 (1) 23.00 40 55.00  78.9 (1) 22.00 60 

600 1295 1720 591 810 1346  1852 584  1000  1397  2004 559  1500 

38.9 
988 

35.1 
892 
41.2 
1047 

33.6 
853 
36.7 
932 

SIZE ASME 900 ASME 1500 

in A 
B C D E 

A 
B C D E 

mm WE/FE WE/FE 

2 14.50 19.0 20.6 1.87 14 14.50 19.0 20.6 1.87 14 

50 368 483 523 48 350 368 483 523 48 350 

2 ½ 16.50 19.0 20.6 2.25 14 16.50 19.0 20.6 2.25 16 

65 419 483 523 57 350 419 483 523 57 400 

3 15.00 23.8 25.5 2.87 18 18.50 27.9 28.9 2.75 18 

80 381 605 648 73 450 470 702 735 70 450 

4 18.00 26.0 28.2 3.87 18 21.50 28.0 30.2 3.62 18 

100 457 661 716 98 450 546 712 767 92 450 

6 24.00 33.6 (1) 5.75 24 27.75 39.2 (1) 5.37 28 

150 610 853 146 610 705 996 136 710 

8 29.00 43.5 (1) 7.50 28 32.75 47.1 (1) 7.00 32 

200 737 1105 191 710 832 1196 178 810 

10 33.00 52.4 (1) 9.37 32 39.00 56.2 (1) 8.75 32 

250 838 1331 238 810 991 1427 224 810 

ADDITIONAL SIZES, MATERIALS AND CLASSES AVAILABLE 
UPON REQUEST. 
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API 600 WALL GLOBE VALVES 
BOLTED BONNET, ASME CLASS 150 TO 1500 
CAST CARBON, STAINLESS STEEL OR ALLOY STEEL 

FE = Flanged ends 
WE = Weld ends 
 
F = Dismantling dimension 
 
WT = Weight 
CV = Flow coefficient 

SIZE ASME 150 ASME 300 ASME 600 
in 

  F 
in WT lb WT lb 

CV   F 
in WT lb WT lb 

CV   F 
in WT lb WT lb 

CV 
mm mm FE kg WE kg mm FE kg WE kg mm FE kg WE kg 

2 17.5 38 34 50 18.5 49 40 50 21.0 71 57 50 
50 440 17 15   470 22 18   535 32 26   

2 ½ 16.5 45 40 75 17.0 71 56 75 21.5 115 90 75 
65 425 21 18   435 32 25   545 52 41   
3 20.5 77 66 110 21.5 104 84 110 24.0 148 121 110 

80 520 35 30   545 47 38   610 67 55   
4 24.0 121 104 200 26.5 165 142 200 29.5 260 227 200 

100 615 55 47   670 75 65   745 118 103   
6 28.5 205 175 480 31.5 280 232 480 38.0 585 584 480 

150 720 93 79   795 127 105   960 265 265   
8 31.0 353 300 880 41.0 565 408 880 44.0 1010 904 850 

200 785 160 136   1035 256 185   1115 458 410   
10 35.0 567 481 1370 43.0 830 672 1370 47.0 1450 1279 1300 

250 895 257 218   1085 376 305   1190 658 580   
12 45.0 800 679 2050 50.5 1120 772 2050 56.5 2359 1920 2000 

300 1145 363 308   1280 508 350   1435 1070 870   
14 47.0 1279 1080 2500 52.5 1786 1455 2500 60.0 4409 3629 2400 

350 1200 580 490   1330 810 660   1530 2000 1646   
16 52.0 1742 1477 3300 56.0 2491 2028 3300 63.0 4982 4079 3100 

400 1320 790 670   1420 1130 920   1605 2260 1850   
18 55.0 1874 1587 4400 64.5 3527 2866 4300 73.0 6812 5578 4000 

450 1400 850 720   1640 1600 1300   1855 3090 2530   
20 60.0 1984 1676 5500 70.5 5710 3417 5300 79.5 8664 7099 4900 

500 1525 900 760   1790 2590 1550   2015 3930 3220   
24 68.0 3307 2756 8000 82.0 10141 6107 7800 92.0 13161 10869 7200 

600 1725 1500 1250   2080 4600 2770   2340 5970 4930   

SIZE ASME 900 ASME 1500 

in 
  F 

in WT lb WT lb 
CV   F 

in WT lb WT lb 
CV 

mm mm FE kg WE kg mm FE kg WE kg 

2 23.5 185 150 40 23.5 201 154 40 

50 595 84 68   595 91 70   

2 ½ 24.5 254 198 60 27.5 331 232 60 

65 625 115 90   695 150 105   

3 26.5 290 238 100 30.0 452 364 90 

80 675 132 108   765 205 165   

4 31.5 487 397 190 34.0 597 465 160 

100 805 221 180   865 271 211   

6 42.0 891 728 440 46.0 1111 882 380 

150 1065 404 330   1175 504 400   

8 45.0 1592 1323 770 57.5 2668 2161 670 

200 1145 722 600   1460 1210 980   

10 55.0 2646 2094 1200 62.0 4850 3858 1050 

250 1390 1200 950   1580 2200 1750   
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API 600 WALL UPRIGHT AND ANGLE NON-RETURN VALVES 
BOLTED BONNET, ASME CLASSES 300 AND 600 
CAST CARBON OR ALLOY STEEL 

• Weld ends are available per 
ASME B16.25 or per cus-
tomer’s specification. 

• Impactor hand wheel design 
standard on the following sizes 
to assist seating. 

 6” and larger class 300 
 4” and larger class 600 
• NON-RETURN valve discs 

are fully body guided for 
smooth operation; internal pres-
sure equalization eliminates 
need for external equalizer 
pipe.  

• Each valve has a unique certifi-
cation number that is traceable 
to the valve certification sheet 
which includes MTR data, pres-
sure test, inspection result and 
certificate of conformance. 

Type Class  Fig. No. 

Globe 
300 3084 
600 6084 

Item 
Applicable  

Specification 
Wall thickness  API 600 

Pressure - temperature ratings ASME B16.34 

General valve design  B16.34 
End to End dimensions  ASME B16.10 

Flange design ASME B16.5 

Butt Weld design ASME B16.25 

Materials ASTM 

Design Specifications  

DESIGN FEATURES: 
• Standard trim is API trim 8 for 

class 300 carbon steel valves and 
API trim 5 for all chrome alloy 
valves and class 600 carbon steel 
valves for optimal performance 
under normal conditions. Other 
trim materials available on re-
quest. 

• Wall thickness per heavy wall 
API 600 requirements. 

• Seat faces lapped for smooth 
finish and superior sealing. 

• Swivel disc for optimal seating 
and longer seat life. 

• Stems of hand wheel operated 
valves are rotating / rising de-
sign. 

• Each valve is shell, seat and 
backseat pressure tested per 
industry standard API 598. 

• Gland is two piece gland / gland 
flange design for optimal align-
ment and uniform packing com-
pression. 

• End Flanges have the following 
raised faces per ASME B16.5:  

 Class 300: 1/16” (2mm)  
         Class 600: 1/4” (7mm) 

• Other available options as follows: 
-Alternate valve materials such as  
  chrome and  stainless steel alloys 
-Alternate trim materials 
-Bypass, drain and other auxiliary  
  connections 
-Gear, motor, and cylinder actuators   
  available 
-NACE service 
-Special cleaning for applications such as  
  oxygen or chlorine 
-Other options available as specified   

Type Class  Fig. No. 

Angle 
300 3086 

600 6086 

NOTE: See page 52 for flow, safety 
and maintenance information. 

STANDARD MATERIALS  
(Other materials available) 

PART MATERIALS 
Body  A216 Gr. WCB A217 Gr. WC6 A217 Gr. WC9 

Bonnet  A216 Gr. WCB A217 Gr. WC6 A217 Gr. WC9 

Disc  

A105 or 
A217 WC6 + 

Stellite 6 Faced 
A217 WC9 + 

Stellite 6 Faced 
A216 WCB + 
13% Cr Faced 

(1) 
Disc Nut SST 410 

Seat Ring Carbon Steel + 
Stellite 6 Faced  

A182 F11  + 
Stellite 6 Faced  

A182 F22  + 
Stellite 6 Faced  

Stem  SST 410 
Stem Bushing  A 439 Ductile NI-Resist Gr. D2 
Stem Bushing 

Set Screw Steel 

Gland Flange Carbon Steel 
Eye Bolt A193 Gr. B7 

Eye Bolt Nut A194 Gr. 2H 
Groove Pin Steel 

Gland SST 410 
Packing Graphite 

Packing Washer SST 410 

Gasket Spiral Wound SST with Graphite 
Back Seat SST 410 

Hand Wheel Malleable Iron or Steel 

Hand Wheel Nut Malleable Iron or Steel 

Body / Bonnet 
Stud A193 Gr. B7 A193 Gr. B16 

Body / Bonnet 
Nut A194 Gr. 2H A194 Gr. 7 

Identification 
Plate Series 300 SST 

(1) Class 600 discs have stellite facing. 
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NON-RETURN VALVE DIMENSIONS (CLASS 300 AND 600). 

(1) The center to end length, 
A1, is half of the end to end 
length, A. 

(2) Gear operators standard on 
12” class 600 valves. Height 
is to top of actuator. 

(3) NOTE: Weld ends are avail-
able upon request. 

FE = Flanged ends 
 
B = Center to top closed 
C = Center to top open 

F = Dismantling  
       Dimension 
 
CV = Flow coefficient 

NON–RETURN TECHNICAL INFORMATION (CLASS 300 AND 600) 

SIZE ASME 300 ASME 600 
in A (1)  

B  C  D E 
A (1)  

B C D E 
mm FE FE 

4 14.00 16.7 18.0 4.00 14 17.00 20.2 21.7 4.00 18 
100 356 423 458 102 356 432 514 552 102 450 
6 17.50 21.0 23.2 6.00 18 22.00 25.7 27.9 6.00 24 

150 445 534 589 152 450 559 653 709 152 610 
8 22.00 23.9 26.3 8.00 22 26.00 29.1 31.6 7.87 28 

200 559 606 669 203 560 660 739 803 200 710 
10 24.50 29.7 10.00 24 31.00 32.7 9.75 28 
250 622 753 254 610 787 830 248 710 
12 28.00 34.2 12.00 28 33.00 47.8 (2) 11.75 32 
300 711 868 305 710 838 1215 (2) 298 800 

35.1 
892 
41.2 
1047 

38.9 
988 

SIZE 
ASME 300 ASME 600 

F WT 
CV 

F WT 
CV 

in 
Globe 

in 
Angle 

in 
Globe 

lb 
Angle 

lb 
Globe 

in 
Angle 

in 
Globe 

lb 
Angle 

lb 

mm mm mm kg kg Globe Angle mm mm kg kg Globe Angle 

4 21.0 23.0 170 165 200 300 25.0 27.0 280 255 200 300 

100 535 580 77 75     630 685 127 116     

6 27.5 30.5 295 275 480 730 32.0 35.0 580 570 480 730 

150 690 770 134 125     815 895 263 259     

8 30.5  34.5 580 540 880 1300 36.5 40.5 985 945 850 1300 

200 770 880 263 245     925  1030 447 429     

10 34.0 39.5 875 810 1400 2100 41.0 46.5 1425 1390 1300 2000 

250 870 1005 397 367     1045 1180 646 630     

12 40.0 46.0 1160 1090 2000 3100 47.0 51.5 1900 1860 2000 3000 

300 1010 1165 526 494     1190  1300 862 844     

ADDITIONAL SIZES, MATERIALS AND CLASSES AVAILABLE UPON 
REQUEST. 
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API 600 WALL SWING CHECK VALVES 
BOLTED BONNET, ASME CLASSES 150 TO 1500 
CAST  CARBON , STAINLESS STEEL OR ALLOY STEEL 

(1) 8” Valve size and up. (2) CF3M used for weld end valves. 

Class  Figure Number 
150 1561 
300 3061 
600 6061 
900 9061 

1500 1361 

DESIGN FEATURES: 
• Standard trim is API trim 8 for carbon 

steel valves, API trim 5 for chrome alloy 
valves, and API trim 10 for CF8M (T316) 
valves for optimal performance under nor-
mal conditions. Other trim materials avail-
able on request. 

• Seat faces lapped for smooth finish and 
superior sealing. 

• Wall thickness per heavy wall API 600 
requirements. 

• Swivel disc for improved seat alignment 
and longer life. 

• Each valve is shell and seat pressure tested 
per industry standard API 598. 

• Check valves are suitable for service in 
horizontal line with cap vertical or in a 
vertical line with flow upward. 

• Carrier Pin is confined within the body 
wall and is not accessible from the exterior, 
thus no side body penetrations, eliminating 
a common leak path, on classes 150 
through 600. 

• End Flanges have the following raised 
faces per ASME B16.5:  

         Classes 150-300: 1/16” (2mm). 
         Classes 600-1500: 1/4” (7mm). 
 

Item Applicable Specification 
Wall thickness  API 600 

Pressure - temperature ratings ASME B16.34 

General valve design  B16.34 

End to End dimensions  ASME B16.10 
Flange design ASME B16.5 

Butt Weld design ASME B16.25 

Materials ASTM 

Design Specifications  

• Each valve has a unique certification 
number that is traceable to the valve 
certification sheet which includes MTR 
data, pressure test, inspection result and 
certificate of conformance. 

• Other available options as follows: 
 -Alternate valve materials such as
   chrome and stainless steel alloys 
 -Alternate trim materials 
 -Drain and other auxiliary  
   connections 
 -NACE service 
 -Special cleaning for applications
   such as oxygen or chlorine 

-Other options available as  
  specified 

 Valve design for valve sizes 8” and 
above all pressure classes. 

NOTE: See page 52 for flow, safety and maintenance information. 

STANDARD MATERIALS (Other materials available)   
PART MATERIALS 

Body  A216 Gr. WCB A217 Gr. WC6 A217 Gr. WC9 A351 Gr. CF8M (2) 

Cap  A216 Gr. WCB A217 Gr. WC6 A217 Gr. WC9 A351 Gr. CF8M 

Disc 
A105+13% CR 

Faced or WCB+13% 
CR Faced 

WC6+Stellite 6 
Faced 

WC9+Stellite 6 
Faced A351 Gr. CF8M 

Seat Ring  Carbon Steel + Stel-
lite 6 Faced  

A182 F11 +  
Stellite 6 Faced  

A182 F22 +  
Stellite 6 Faced  316 SST 

Gasket  

Class 150: Corrugated SST Encapsulated w/ Graphite Class 150: PTFE 

Class 300 to 600: Spiral Wound SST with Graphite Class 300-600: Spi-
ral Wound SST with 

Graphite Class 900-1500: RTJ 

Carrier A216 Gr. WCB A217 Gr. WC6 A217 Gr. WC9 A351 Gr. CF8M 
Carrier Pin SST 410 316 SST 
Disc Nut Series 300 SST A193 Gr. B8M 

Disc Carrier  
Hanger (1) A216 Gr. WCB A217 Gr. WC6 A217 Gr. WC9 A351 Gr. CF8M 

Disc Carrier  
Hanger Bolts (1) A193 Gr. B7 A193 Gr. B8M 

Body / Cap Stud A193 Gr. B7 A193 Gr. B16 A193 Gr. B8 

Body / Cap Nut A194 Gr. 2H A194 Gr. 7 A194 Gr.8 

Identification Plate Series 300 SST 

A193 Gr. B16 
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SWING CHECK  VALVE DIMENSIONS (CLASS 150—1500). 

B = Center to top 
 
WE = Butt Weld ends 
FE = Flanged ends 

SIZE ASME 150 ASME 300 ASME 600 
in A 

B C D 
A 

B C D 
A 

B C D 
mm WE/FE WE/FE WE/FE 

2 8.00 4.9 4.6 2.00 10.50 5.0 4.6 2.00 11.50 6.9 7.3 2.00 
50 203 126 118 51 267 126 118 51 292 176 185 51 

2 ½ 8.50 5.6 6.8 2.50 11.50 5.6 6.8 2.50 13.00 7.4 7.9 2.50 
65 216 142 172 64 292 142 172 64 330 189 200 64 
3 9.50 5.9 7.7 3.00 12.50 5.9 7.7 3.00 14.00 8.3 8.5 3.00 

80 241 149 195 76 318 149 195 76 356 212 215 76 
4 11.50 6.5 9.1 4.00 14.00 6.5 9.1 4.00 17.00 10.3 10.6 4.00 

100 292 166 230 101 356 166 230 102 432 262 270 102 
6 14.00 8.2 10.8 6.00 17.50 8.6 11.8 6.00 22.00 14.0 13.5 6.00 

150 356 208 273 152 444 219 298 152 559 356 342 152 
8 19.50 11.9 15.1 8.00 21.00 13.3 15.6 8.00 26.00 18.5 17.1 7.87 

200 495 302 384 203 533 338 397 203 660 469 435 200 
10 24.50 14.2 17.8 10.00 24.50 15.3 18.5 10.00 31.00 21.2 20.1 9.75 

250 622 360 450 254 622 389 470 254 787 539 510 248 
12 27.50 15.7 21.6 12.00 28.00 17.9 22.3 12.00 33.00 23.4 22.6 11.75 

300 698 399 549 305 711 455 565 305 838 594 575 298 
14 31.00 22.2 20.9 13.25 33.00 23.4 21.7 13.25 35.00 25.4 23.5 12.87 

350 787 565 532 337 838 595 550 337 889 645 598 327 
16 34.00 23.6 25.3 15.25 34.00 24.9 27.4 15.25 39.00 28.6 27.6 14.75 

400 864 599 642 387 864 632 695 387 991 727 700 375 
18 38.50 27.9 29.6 17.25 38.50 28.5 30.4 17.00 43.00 32.5 29.1 16.50 

450 978 709 752 438 978 723 772 432 1092 826 740 419 
20 38.50 26.7 27.0 19.25 40.00 24.9 29.1 19.00 47.00 31.6 32.3 18.25 

500 978 679 685 489 1016 632 738 483 1194 802 820 464 
24 51.00 33.5 36.0 23.25 53.00 34.8 37.6 23.00 55.00 40.2 39.4 22.00 

600 1295 852 915 591 1346 884 955 584 1397 1020 1000 559 

SIZE ASME 900 ASME 1500 

in A 
B C D 

A 
B C D 

mm WE/FE WE/FE 

2 14.50 9.6 8.9 1.87 14.50 9.6 8.9 1.87 

50 368 244 226 47 368  244 226 47 

2 ½ 16.50 10.2 9.2 2.25 16.50 10.3 9.2 2.25 

65 419 260 235 57 419 260 235 57 

3 15.00  10.6 10.2 2.87 18.50  12.6 10.4 2.75 

80 381 268  258 73 470  319 265 70 

4 18.00  12.9 11.6 3.87 21.50 15.8 15.4 3.62 

100 457  328 295 98 546 400 390 92 

6 24.00  17 15.8 5.75 27.75 18.4 17.2 5.37 

150 610  433 400 146 705 468 435 136 

8 29.00  23.6 17.5 7.50 32.75 23.8 20.3 7.00 

200 737  600 445 191 832  604 515 178 

10 33.00 24.4 22.6 9.37 39.00 25.6 22.4 8.75 

250 838 620 575 238 991 650 570 222 

ADDITIONAL SIZES, MATERIALS AND 
CLASSES AVAILABLE UPON REQUEST. 
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API 600 WALL SWING CHECK VALVES 
BOLTED BONNET, ASME CLASSES 150 TO 1500 
CAST  CARBON , STAINLESS STEEL OR ALLOY STEEL 

F = Dismantling dimension 
 
WE = Butt Weld ends 
FE = Flanged ends 
 
WT = Weight 
CV = Flow coefficient 

SIZE ASME 150 ASME 300 ASME 600 
in 

F 
in WT lb WT lb 

CV F 
in WT lb WT lb 

CV F 
in WT lb WT lb 

CV 
mm mm FE kg WE kg mm FE kg WE kg mm FE kg WE kg 

2 6.0 27 23 75 6.0 34 29 75 8.0 62 49 75 
50 155 12 10   155 15 13   205 28 22   

2 ½ 7.0 40 35 120 7.0 53 45 120 8.5 79 62 120 
65 175 18 16   175 24 21   220 36 28   
3 7.5 53 41 170 7.5 68 58 170 10.0 110 79 170 

80 190 24 19   190 31 27   250 50 36   
4 8.5 79 57 320 8.5 110 94 320 12.5 215 168 320 

100 215 36 26   220 50 42   315 98 76   
6 11.0 132 113 760 11.5 212 182 760 17.0 439 335 760 

150 285 60 51   295 96 82   435 199 152   
8 16.0 337 293 1400 17.5 507 437 1400 22.5 811 633 1300 

200 405 153 133   440 230 198   570 368 287   
10 19.0 567 483 2200 20.5 858 728 2200 26.0 1343 1047 2100 

250 490 257 219   515 389 330   665 609 475   
12 22.0 873 758 3300 24.0 1160 1077 3300 29.5 1702 1363 3100 

300 555 396 344   610 526 488   745 772 618   
14 29.0 979 834 4000 30.0 1411 1241 4000 32.0 1958 1585 3700 

350 735 444 378   765 640 563   810 888 719   
16 31.0 1438 1250 5200 32.5 1764 1550 5200 36.0 2994 2364 4900 

400 795 652 567   825 800 703   915 1358 1072   
18 36.5 1927 1656 7000 37.0 2578 2192 6800 35.5  3449 2932  6400 

450 930 874 751   940 1169 994   900 1564 1330   
20 36.5 1771 1522 8700 34.5 2913 2505 8500 36.5 4792 4121 7800 

500 925 803 690   875 1321 1136   925 2174 1869   
24 45.0 3559 3062 13000 46.5 5204 4428 12000 45.0 7608 6467 11000 

600 1150 1614 1388   1175 2360 2008   1145 3451 2933   

SIZE ASME 900 ASME 1500 

in 
F 

in WT lb WT lb 
CV F 

in WT lb WT lb 
CV 

mm mm FE kg WE kg mm FE kg WE kg 

2 10.5 165 132 65 10.5 165 132 65 

50 270 75 60   270 75 60   

2 ½ 11.5 265 183 100 11.5 265 183 100 

65 290 120 83   290 120 83   

3 12.0 209 154 160 14.0 375 271 150 

80 305 95 70   355 170 123   

4 15.0 375 271 300 17.5 963 463 260 

100 380 170 123   445 437 210   

6 20.0 716 518 700 21.0 1235 1036 600 

150 505 325 235   535 560 470   

8 27.5 1257 877 1200 27.5 2271 1907 1100 

200 700 570 398   695 1030 865   

10 29.0 1808 1437 1900 30.0 3483 2888 1700 

250 740 820 652   760 1580 1310   
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API 600 WALL TILTING DISC CHECK VALVES 
BOLTED BONNET, ASME CLASSES 150 TO 1500 
CAST  CARBON OR ALLOY STEEL 

Item Applicable Specification 
Wall thickness  API 600 

Pressure - temperature ratings ASME B16.34 

General valve design  ASME B16.34 
End to End dimensions  ASME B16.10 

Flange design ASME B16.5 
Butt Weld design ASME B16.25 

Materials ASTM 

Design Specifications  

DESIGN FEATURES: 
• Standard trim is API trim 8 for carbon steel 

valves, API trim 5 for chrome alloy valves, 
and API trim 10 for CF8M (T316) valves for 
optimal performance under normal condi-
tions. Other trim materials available on re-
quest. 

• Seat face: Stellited, ground and lapped to a 
smooth finish. 

• Body and cap joint accurately machined.  
• Flanges:  
       Classes 150-300: 1/16” raised face. 
       Class 600 and up: 1/4” raised face. 
        Finish 125-250 AARH for all valves. 
• Check valves are suitable for service in hori-

zontal line with cap vertical or in a vertical 
line with flow upward. 

Class  Figure Number 

150 1595 

300 3095 

600 6095 

900 9095 

1500 1395 

(1) Side Plug Gasket Design 

(2) Side Plug Packing Design 

NOTE: See page 52 for flow, safety and 
maintenance information. 

STANDARD MATERIALS (Other materials available) 
PART MATERIALS 

Body  A216 Gr. WCB A217 Gr. WC6 A217 Gr. WC9 
Cap  A216 Gr. WCB A217 Gr. WC6 A217 Gr. WC9 

Disc 
A105 + 13% CR or 

A216 WCB + 13% CR 
Faced 

WC6 +  
Stellite 6 Faced 

Seat Ring  Carbon Steel + 
 Stellite 6 Faced  

A182 F11 + 
Stellite 6 Faced  

A182 F22 + 
Stellite 6 Faced  

Gasket  
Class 150: Corrugated SST Encapsulated w/ Graphite 

Class 300 to 600: Spiral Wound SST w/ Graphite 
Class 900 to 1500: RTJ 

Pin SST 410 
Bushing SST 410 

Pin Plug  (1) SST 410 
Pin Plug Gasket (1) Graphite coated SST 

Body / Cap Stud A193 Gr. B7 A193 Gr. B16 
Body / Cap Nut A194 Gr. 2H A194 Gr. 7 

Gland Flange (2) A216 WCB 
Gland (2) SST 410 

Packing (2) Graphite 
Gland Flange Stud (2) A193 Gr. B7 A193 Gr. B16 

Gland Flange Nut (2) A194 Gr. 2H A194 Gr. 7 

Identification Plate Series 300 SST 

WC9 +  
Stellite 6 Faced 

A217 WC6 A217 WC9 
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TILTING DISC CHECK  VALVE DIMENSIONS (CLASS 150—600). 

B = Center to top 
 
WE = Butt Weld ends 
FE = Flanged ends 

SIZE ASME 150 ASME 300 ASME 600 
in A 

B C D 
A 

B C D 
A 

B C D 
mm WE/FE WE/FE WE/FE 
2 ½ 8.50 6.3 7.1 2.50 11.50 7.5 8.1 2.50 13.00 9.5 8.0 2.50 
65 216 160 180 64 292 190 205 64 330 242 203 64 
3 9.50 6.8 7.7 3.00 12.50 9.1 6.7 3.00 14.00 9.9 8.9 3.00 

80 241 172 195 76 318 231 170 76 356 252 225 76 
4 11.50 7.6 8.9 4.00 14.00 10.6 9.5 4.00 17.00 10.6 9.7 4.00 

100 292 193 225 102 356 268 240 102 432 269 245 102 
6 14.00 10.9 11.0 6.00 17.50 12.8 11.6 6.00 22.00 12.8 12.9 6.00 

150 356 277 280 152 444 325 295 152 559 324 328 152 
8 19.50 12.7 14.4 8.00 21.00 15.5 14.8 8.00 26.00 15.1 15.8 7.88 

200 495 324 365 203 533 394 375 203 660 384 402 200 
10 24.50 13.2 19.9 10.00 24.50 17.4 18.3 10.00 31.00 19.3 19.5 9.75 

250 622 336 506 254 622 442 465 254 787 490 495 248 
12 27.50 18.6 20.3 12.00 28.00 20.3 21.5 12.00 33.00 21.1 21.6 11.75 

300 698 472 515 305 711 516 545 305 838 537 549 298 
14 31.00 19.1 22.1 13.25 33.00 20.6 22.8 13.25 35.00 23.7 24.4 12.88 

350 787 485 560 337 838 524 578 337 889 602 620 327 
16 34.00 21.6 25.0 15.25 34.00 22.4 26.2 15.25 39.00 26.5 27.2 14.75 

400 864 548 635 387 864 570 665 387 991 673 690 375 
18 38.50 24.3 28.0 17.25 38.50 28.1 28.7 17.00 

  

450 978 617 710 438 978 713 730 432 
20 38.50 26.1 29.5 19.25 40.00 35.0 31.9 19.00 

500 978 674 750 489 1016 889 809 483 
24 51.00 27.3 33.9 23.25 53.00 42.8 37.5 23.00 

600 1295 694 860 591 1346 1082 953 584 

ADDITIONAL SIZES, 
MATERIALS AND 

CLASSES AVAILABLE 
UPON REQUEST. 
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API 600 TILTING DISC CHECK VALVES 
BOLTED BONNET, ASME CLASSES 150 TO 1500 
CAST  CARBON , STAINLESS STEEL OR ALLOY STEEL 

FE = Flanged ends 
WE = Weld ends 
 
F = Dismantling dimension 
 
WT = Weight 
CV = Flow coefficient 

SIZE ASME 150 ASME 300 ASME 600 

in 
F 

in WT lb WT lb 
CV F 

in WT lb WT lb 
CV F 

in WT lb WT lb 
CV 

mm mm FE kg WE kg mm FE kg WE kg mm FE kg WE kg 

2 ½ 9.0 20 17 150 10.0 35 30 150 12.0 40 34 150 

65 225 9 8   255 16 14   305 18 15   

3 10.0 29 25 200 12.0 46 40 200 13.0 51 43 200 

80 250 13 11   305 21 18   330 23 20   

4 11.5 49 42  360 14.5 58 50  360 14.5 75 65  360 

100 295 22 19   370 26 23   370 34 29   

6 17.0 92 80  790 19.0 138 120  790 19.0 185 159  790 

150 430 42 36   475 63 54   475 84 72   

8 20.5 161 140 1400 23.5 240 208 1400 23.0 335 289 1400 

200 530 73 64   600 109 94   585 152 131   

10 23.5 262 229 2100 27.5 385 334 2100 29.0 700 600 2100 

250 590 119 104   695 175 152   740 318 272   

12 30.5 380 330 3000 32.5 520 450 3000 33.0 774 672 3000 

300 780 172 150   820 236 204   835 351 305   

14 32.5 517 450 3700 34.0 750 650 3700 36.5 980 850 3500 

350 825 235 204   860 340 295   930 445 386   

16 37.0 713 620 4900 38.0 1050 900 4900 41.5 1300 1124 4600 

400 935 323 281   960 476 408   1050 590 510   

18 41.5 829 720 6200 45.0 1126 980 6200 

                       

450 1055 376 327   1145 511 445   

20 45.5 938 815 7700 54.0 1422 1231 7700 

500 1165 426 370   1375 645 558   

24 50.5 1325 1152 11000 66.0 2004 1735 11000 

600 1285 601 523   1670 909 787   
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ACCESSORIES 
GEAR ACTUATOR 

Most Powell Multi-Turn Valves can be supplied with 
Adapto Gears. For installed Powell valves, gear units 
with adaptor parts are available. Adapto Gear units are 
also available separately for any Multi-Turn valve appli-
cation. 

Typical Adapto-Gear Installation: 
a. Remove the handwheel. 
b. Remove bolts from the yoke, mount the 

adaptor, replace bolts and tighten. 
c. Install the sleeve and key on stem bushing. 
d. Mount gear operator on adaptor and bolt 

together. 
e. Conversion is completed. 

For installed valves, adaptors are provided so that 
new stem bushings or bonnets are not necessary. 
Field conversion can be completed without removing 
the valve from service. 

Powell Adapto Gear Actuators are fully enclosed, light 
weight, maintenance free Bevel Gear units for valves 
which require gearing to facilitate operation. The actuators 
mount quickly and easily as installation does not require 
special complicated parts. The manual valve actuators, 
Type AA, B,  and C, have been designed for simplicity, 
high efficiency and ease of adaptability to make them ideal 
for use on both small and large valves. The input shaft is 
mounted on antifriction bearings and the bevel gear drive 
sleeve is supported by an integral bearing arrangement. 
The actuator does not take any of the valve stem thrust 
since the thrust is absorbed in the valve stem bushing. 

• Anti-friction bearings permits ease of operation. 
• Housing protects gears from dirt, dust, and other 

foreign materials. Also good as a safety factor to 
protect operating personnel. 

• Housing has provision for plug or pipe stem 
protector when required. Sealed housing retains 
the lubricant and protects the moving parts. 

• Adaptors for air wrench operation can be 
supplied on order. 

ADVANTAGES 

MODEL AA-18 ACTUATOR 

Max Torque:     996 ft-lb [1350 Nm] 
Gear Ratio:       2.92:1 

MODEL B-24 ACTUATOR 

Max Torque:     1990 ft-lb [2700 Nm] 
Gear Ratio:       4.07:1 

MODEL C-24 ACTUATOR 

Max Torque:     3980 ft-lb [5400 Nm] 
Gear Ratio:       6:1 
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ACCESSORIES cont... 
MOTOR ACTUATOR Most Powell Valves can be furnished with electric 

motor actuators. This type of equipment gives 
fast, safe, efficient operation of any valve by 
means of a push button locally or from a remote 
point or automatically from a limit switch, pres-
sure switch or other similar device. 

To enable Powell to quote accurately on 
Motor Actuated Valves, please provide the 
following complete information: 

A. Valve Size and Figure Number 

B. Media  

C. Media Pressure and Temperature 

D. Differential Pressure against which the 
valve must open and close and Line Pres-
sure if different from differential pressure. 

E. Opening or Closing Time Requirements. 
Unless specified -  gate valve stem speed 
is  12” per minute (approx.) and globe 
valve stem speed is 4” per minute 
(approx.). 

F. Voltage, Frequency and Number of 
Phases 

G. Special Features (e.g. control station re-
quirements, special enclosure types, etc.) 
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ACCESSORIES cont... 
HYDRAULIC OR  

PNEUMATIC ACTUATOR 
Most Powell Valves can be equipped with Hydraulic 
or Pneumatic Actuators for automatic or remote 
opening and closing. 

When ordering such valves, please provide the 
following information: 

A. Valve Size and Figure Number 

B. Media  

C. Media Pressure and Temperature 

D. Differential Pressure against which the valve 
must open and close and Line Pressure if dif-
ferent from differential pressure. 

E. Opening or Closing Time Requirements 

F. Actuator Media Pressure - Min./Max. 

G. Failure Position (open, close, or as is) 

H. Special Features (e.g. limit switches, manual 
override, etc.) 

I. Environmental Temperature Range - Min./
Max. 
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ACCESSORIES cont... 
LIMIT SWITCH 

Powell Valves can be equipped with Limit 
Switches to signal users when the valve is in the 
fully open and fully closed position.  This can 
help reduce extraneous wear caused by forcing 
the wedge or disc farther into the seat rings or 
back seat after the valve is already in the fully 
open or fully closed position. Limit Switches can 
also be used for fully automated valve operation 
in conjunction with motor, hydraulic, or pneu-
matic actuators.  

NOTE: The installation of a limit switch may 
require further machining or more parts added 
to the valve. 
Typical installation on handwheel operated 
valves. 
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VALVE STANDARDS AND RELATED INFORMATION 

1.  Steel and Corrosion Resistant Designs 

(A) ASME B16.34  ĺ Valves – Flanged, Threaded, and Welded End 

This is the basic ASME valve standard for steel and corrosion resistant alloys. This standard contains re-
quirements such as minimum shell wall thickness, pressure/temperature ratings, and pressure testing re-
quirements. 

(B) API Standard 600 ĺ Steel Gate Valve Flanged and Butt Welded Ends, Bolted Bonnets 

This is the basic API Gate valve standard and contains wall thicknesses that are heavier than ASME B16.34 
for bolted bonnet steel and alloy steel valves. This standard refers to B16.34 for pressure/temperature rat-
ings.  

(C) API Standard 598 ĺ Valve Inspection and Testing 

This standard is referenced by both ASME B16.34 and API 600 and contains minimum inspection and pres-
sure test requirements. 

(D) ASME B16.10  ĺ Face to Face and End to End Dimensions of Valves 

(E) ASME B16.5       ĺ Pipe Flanges and Flanged Fittings 

(F) ASME B16.25  ĺ Buttwelding Ends 

(G) MSS SP-25  ĺ Standard Marking System for Valves, Fittings, Flanges and Unions 

(H) MSS SP-55 ĺ Quality Standard for Steel Castings for Valves, Flanges, Fittings, and Other Piping  
       Components 

2. Powell Publications and Miscellaneous Information 

The Handbook of Valve Information contains valve selection, storage, installation, operation, and maintenance infor-
mation for all Powell Valves. 
 
NOTE: Prior to any installation or maintenance, appropriate precautions must be followed. For example, all pressure 
must be relieved from the valve and affected piping prior to servicing and proper protective clothing and equipment 
must be worn. 
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PRESSURE/TEMPERATURE RATINGS 

TABLE 1 

ASTM A216 Grade WCB 

Upon prolonged exposure to temperatures above 800º F, the carbide phase of steel may be converted to 
graphite. Permissible, but not recommended for prolonged use above 800º F. 

STANDARD CLASS 
Working Pressures by Classes, psig 

Temperature. ºF 150 300 600 900 1500 2500 4500 
-20 to 100 285 740 1,480 2,220 3,705 6,170 11,110 

200 260 680 1,360 2,035 3,395 5,655 10,185 
300 230 655 1,310 1,965 3,270 5,450 9,815 
400 200 635 1,265 1,900 3,170 5,280 9,505 
500 170 605 1,205 1,810 3,015 5,025 9,040 
600 140 570 1,135 1,705 2,840 4,730 8,515 
650 125 550 1,100 1,650 2,745 4,575 8,240 
700 110 530 1,060 1,590 2,665 4,425 7,960 
750 95 505 1,015 1,520 2,535 4,230 7,610 
800 80 410 825 1,235 2,055 3,430 6,170 

Working Pressures by Classes, psig 
Temperature. ºF 150 300 600 900 1500 2500 4500 

-20 to 100 290 750 1,500 2,250 3,750 6,250 11,250 
200 290 750 1,500 2,250 3,750 6,250 11,250 
300 285 740 1,480 2,220 3,700 6,170 11,105 
400 280 735 1,465 2,200 3,665 6,105 10,995 
500 280 735 1,465 2,200 3,665 6,105 10,995 
600 280 735 1,465 2,200 3,665 6,105 10,995 
650 275 715 1,430 2,145 3,575 5,960 10,730 
700 265 690 1,380 2,075 3,455 5,760 10,365 
750 245 635 1,270 1,905 3,170 5,285 9,515 
800 195 515 1,030 1,545 2,570 4,285 7,715 

SPECIAL CLASS 

NOTE:   Special Class Ratings apply to Threaded and Weld End Valves only and require upgrading per paragraph 8 of ASME 
B16.34 
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PRESSURE/TEMPERATURE RATINGS 

TABLE 2 

ASTM A352 Grade LCB 

Not to be used over 650° F. 

STANDARD CLASS 

Working Pressures by Classes, psig 

Temperature. ºF 150 300 600 900 1500 2500 4500 

-50 to 100 265 695 1,395 2,090 3,480 5,805 10,445 

200 255 660 1,320 1,980 3,300 5,505 9,905 

300 230 640 1,275 1,915 3,190 5,315 9,565 

400 200 615 1,230 1,845 3,075 5,125 9,225 

500 170 585 1,175 1,760 2,930 4,885 8,795 

600 140 550 1,105 1,655 2,755 4,595 8,270 

650 125 535 1,065 1,600 2,665 4,440 7,990 

Working Pressures by Classes, psig 

Temperature. ºF 150 300 600 900 1500 2500 4500 

-50 to 100 290 695 1,395 2,090 3,480 5,805 10,445 

200 290 695 1,395 2,090 3,480 5,805 10,445 

300 290 695 1,395 2,090 3,480 5,805 10,445 

400 290 695 1,395 2,090 3,480 5,805 10,445 

500 290 695 1,395 2,090 3,480 5,805 10,445 

600 290 695 1,395 2,090 3,480 5,805 10,445 

650 290 695 1,390 2,080 3,470 5,780 10,405 

SPECIAL CLASS 

NOTE:   Special Class Ratings apply to Threaded and Weld End Valves only and require upgrading per paragraph 8 of ASME 
B16.34 
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PRESSURE/TEMPERATURE RATINGS 

TABLE 3 

ASTM A217 Grade WC6 
Use normalized and tempered material only. Not to be used over 1100º F. 

STANDARD CLASS 

Working Pressures by Classes, psig 
Temperature. ºF 150 300 600 900 1500 2500 4500 

-20 to 100 290 750 1,500 2,250 3,750 6,250 11,250 
200 260 750 1,500 2,250 3,750 6,250 11,250 
300 230 720 1,445 2,165 3,610 6,015 10,830 
400 200 695 1,385 2,080 3,465 5,775 10,400 
500 170 665 1,330 1,995 3,325 5,540 9,965 
600 140 605 1,210 1,815 3,025 5,040 9,070 
650 125 590 1,175 1,765 2,940 4,905 8,825 
700 110 570 1,135 1,705 2,840 4,730 8,515 
750 95 530 1,065 1,595 2,660 4,430 7,970 
800 80 510 1,015 1,525 2,540 4,230 7,610 
850 65 485 975 1,460 2,435 4,060 7,305 
900 50 450 900 1,350 2,245 3,745 6,740 
950 35 320 640 955 1,595 2,655 4,785 

1000 20 215 430 650 1,080 1,800 3,240 
1050 20(1) 145 290 430 720 1,200 2,160 
1100 20(1) 95 190 290 480 800 1,440 

NOTE:  (1) For welding end valves only. Flanged end ratings terminate at 1000º F. 

SPECIAL CLASS 

Working Pressures by Classes, psig 
Temperature. ºF 150 300 600 900 1500 2500 4500 

-20 to 100 290 750 1,500 2,250 3,750 6,250 11,250 
200 290 750 1,500 2,250 3,750 6,250 11,250 
300 290 750 1,500 2,250 3,750 6,250 11,250 
400 290 750 1,500 2,250 3,750 6,250 11,250 
500 290 750 1,500 2,250 3,750 6,250 11,250 
600 290 750 1,500 2,250 3,750 6,250 11,250 
650 290 750 1,500 2,250 3,750 6,250 11,250 
700 280 735 1,465 2,200 3,665 6,110 10,995 
750 280 730 1,460 2,185 3,645 6,070 10,930 
800 275 720 1,440 2,160 3,600 6,000 10,800 
850 260 680 1,355 2,030 3,385 5,645 10,160 
900 225 585 1,175 1,760 2,935 4,895 8,805 
950 155 400 795 1,195 1,995 3,320 5,980 

1000 105 270 540 810 1,350 2,250 4,050 
1050 70 180 360 540 900 1,500 2,700 
1100 45 120 240 360 600 1,000 1,800 

NOTE:   Special Class Ratings apply to Threaded and Weld End Valves only and require upgrading per paragraph 8 of ASME 
B16.34 
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PRESSURE/TEMPERATURE RATINGS 

TABLE 4 

ASTM A217 Grade WC9 
Use normalized and tempered material only. Not to be used over 1100º F. 

STANDARD CLASS 
Working Pressures by Classes, psig                 

Temperature. ºF 150 300 600 900 1500 2500 4500 
-20 to 100 290 750 1,500 2,250 3,750 6,250 11,250 

200 260 750 1,500 2,250 3,750 6,250 11,250 
300 230 730 1,455 2,185 3,640 6,070 10,925 
400 200 705 1,410 2,115 3,530 5,880 10,585 
500 170 665 1,330 1,995 3,325 5,540 9,965 
600 140 605 1,210 1,815 3,025 5,040 9,070 
650 125 590 1,175 1,765 2,940 4,905 8,825 
700 110 570 1,135 1,705 2,840 4,730 8,515 
750 95 530 1,065 1,595 2,660 4,430 7,970 
800 80 510 1,015 1,525 2,540 4,230 7,610 
850 65 485 975 1,460 2,435 4,060 7,305 
900 50 450 900 1,350 2,245 3,745 6,740 
950 35 385 755 1,160 1,930 3,220 5,795 

1000 20 265 535 800 1,335 2,230 4,010 
1050 20(1) 175 350 525 875 1,455 2,625 
1100 20(1) 110 220 330 550 915 1,645 

NOTE:  (1) For welding end valves only. Flanged end ratings terminate at 1000º F. 

SPECIAL CLASS 

Working Pressures by Classes, psig                 
Temperature. ºF 150 300 600 900 1500 2500 4500 

-20 to 100 290 750 1,500 2,250 3,750 6,250 11,250 
200 290 750 1,500 2,250 3,750 6,250 11,250 
300 285 740 1,480 2,220 3,695 6,160 11,090 
400 280 730 1,455 2,185 3,640 6,065 10,915 
500 280 725 1,450 2,175 3,620 6,035 10,865 
600 275 720 1,440 2,165 3,605 6,010 10,815 
650 275 715 1,430 2,145 3,580 5,965 10,735 
700 270 705 1,415 2,120 3,535 5,895 10,605 
750 270 705 1,415 2,120 3,535 5,895 10,605 
800 270 705 1,415 2,120 3,535 5,895 10,605 
850 260 680 1,355 2,030 3,385 5,645 10,160 
900 230 600 1,200 1,800 3,000 5,000 9,000 
950 180 470 945 1,415 2,360 3,930 7,070 

1000 130 335 670 1,005 1,670 2,785 5,015 
1050 85 220 435 655 1,095 1,820 3,280 
1100 55 135 275 410 685 1,145 2,055 

NOTE:   Special Class Ratings apply to Threaded and Weld End Valves only and require upgrading per paragraph 8 of ASME 
B16.34 
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PRESSURE/TEMPERATURE RATINGS 

TABLE 5 

ASTM A217 Grade C5 
Use normalized and tempered material only. 

STANDARD CLASS 

NOTE:  (1) For welding end valves only. Flanged end ratings terminate at 1000º F. 

SPECIAL CLASS 

NOTE:   Special Class Ratings apply to Threaded and Weld End Valves only and require upgrading per paragraph 8 of ASME 
B16.34 

Working Pressures by Classes, psig                 
Temperature ºF 150 300 600 900 1500 2500 4500 

-20 to 100 290 750 1,500 2,250 3,750 6,250 11,250 
200 260 750 1,500 2,250 3,750 6,250 11,250 
300 230 730 1,455 2,185 3,640 6,070 10,925 
400 200 705 1,410 2,115 3,530 5,880 10,585 
500 170 665 1,330 1,995 3,325 5,540 9,965 
600 140 605 1,210 1,815 3,025 5,040 9,070 
650 125 590 1,175 1,765 2,940 4,905 8,825 
700 110 570 1,135 1,705 2,840 4,730 8,515 
750 95 530 1,065 1,595 2,660 4,430 7,970 
800 80 510 1,015 1,525 2,540 4,230 7,610 
850 65 485 975 1,460 2,435 4,060 7,305 
900 50 375 745 1,120 1,870 3,115 5,605 
950 35 275 550 825 1,370 2,285 4,115 

1000 20 200 400 595 995 1,655 2,985 
1050 20(1) 145 290 430 720 1,200 2,160 
1100 20(1) 100 200 300 495 830 1,490 
1150 20(1) 60 125 185 310 515 925 
1200 15(1) 35 70 105 170 285 515 

Working Pressures by Classes, psig                 
Temperature ºF 150 300 600 900 1500 2500 4500 

-20 to 100 290 750 1,500 2,250 3,750 6,250 11,250 
200 290 750 1,500 2,250 3,750 6,250 11,250 
300 290 750 1,500 2,250 3,750 6,250 11,250 
400 290 750 1,500 2,250 3,750 6,250 11,250 
500 290 750 1,500 2,250 3,750 6,250 11,250 
600 290 750 1,500 2,250 3,750 6,250 11,250 
650 290 750 1,500 2,250 3,750 6,250 11,250 
700 280 735 1,465 2,200 3,665 6,110 10,995 
750 280 730 1,460 2,185 3,645 6,070 10,930 
800 275 720 1,440 2,160 3,600 6,000 10,800 
850 260 615 1,225 1,840 3,065 5,105 9,195 
900 230 465 935 1,400 2,335 3,895 7,005 
950 170 345 685 1,030 1,715 2,855 5,145 

1000 125 250 495 745 1,245 2,070 3,730 
1050 90 180 360 540 900 1,500 2,700 
1100 60 125 250 375 620 1,035 1,865 
1150 40 75 155 230 385 645 1,155 
1200 20 45 85 130 215 355 645 
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PRESSURE/TEMPERATURE RATINGS 

TABLE 6 

ASTM A217 Grade C12 
Use normalized and tempered material only. 

STANDARD CLASS 

NOTE:  (1) For welding end valves only. Flanged end ratings terminate at 1000º F. 

SPECIAL CLASS 

NOTE:   Special Class Ratings apply to Threaded and Weld End Valves only and require upgrading per paragraph 8 of 
ASME B16.34 

Working Pressures by Classes, psig                 
Temperature ºF 150 300 600 900 1500 2500 4500 

-20 to 100 290 750 1,500 2,250 3,750 6,250 11,250 
200 260 750 1,500 2,250 3,750 6,250 11,250 
300 230 730 1,455 2,185 3,640 6,070 10,925 
400 200 705 1,410 2,115 3,530 5,880 10,585 
500 170 665 1,330 1,995 3,325 5,540 9,965 
600 140 605 1,210 1,815 3,025 5,040 9,070 
650 125 590 1,175 1,765 2,940 4,905 8,825 
700 110 570 1,135 1,705 2,840 4,730 8,515 
750 95 530 1,065 1,595 2,660 4,430 7,970 
800 80 510 1,015 1,525 2,540 4,230 7,610 
850 65 485 975 1,460 2,435 4,060 7,305 
900 50 450 900 1,350 2,245 3,745 6,740 
950 35 375 755 1,130 1,885 3,145 5,655 

1000 20 255 505 760 1,270 2,115 3,805 
1050 20(1) 170 345 515 855 1,430 2,570 
1100 20(1) 115 225 340 565 945 1,695 
1150 20(1) 75 150 225 375 630 1,130 
1200 20(1) 50 105 155 255 430 770 

Working Pressures by Classes, psig                 
Temperature ºF 150 300 600 900 1500 2500 4500 

-20 to 100 290 750 1,500 2,250 3,750 6,250 11,250 
200 290 750 1,500 2,250 3,750 6,250 11,250 
300 290 750 1,500 2,250 3,750 6,250 11,250 
400 290 750 1,500 2,250 3,750 6,250 11,250 
500 290 750 1,500 2,250 3,750 6,250 11,250 
600 290 750 1,500 2,250 3,750 6,250 11,250 
650 290 750 1,500 2,250 3,750 6,250 11,250 
700 280 735 1,465 2,200 3,665 6,110 10,995 
750 280 730 1,460 2,185 3,645 6,070 10,930 
800 275 720 1,440 2,160 3,600 6,000 10,800 
850 260 680 1,355 2,030 3,385 5,645 10,160 
900 230 600 1,200 1,800 3,000 5,000 9,000 
950 180 470 945 1,415 2,355 3,930 7,070 

1000 120 315 635 950 1,585 2,645 4,755 
1050 80 215 430 645 1,070 1,785 3,215 
1100 55 140 285 425 705 1,180 2,120 
1150 35 95 190 285 470 785 1,415 
1200 25 65 130 195 320 535 965 
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PRESSURE/TEMPERATURE RATINGS 

TABLE 7 

ASTM A217 Grade C12A 

STANDARD CLASS 

NOTE:  (1) For welding end valves only. Flanged end ratings terminate at 1000º F. 

SPECIAL CLASS 

NOTE:   Special Class Ratings apply to Threaded and Weld End Valves only and require upgrading per paragraph 8 of 
ASME B16.34 

Working Pressures by Classes, psig                 
Temperature ºF 150 300 600 900 1500 2500 4500 

-20 to 100 290 750 1,500 2,250 3,750 6,250 11,250 
200 260 750 1,500 2,250 3,750 6,250 11,250 
300 230 730 1,455 2,185 3,640 6,070 10,925 
400 200 705 1,410 2,115 3,530 5,880 10,585 
500 170 665 1,330 1,995 3,325 5,540 9,965 
600 140 605 1,210 1,815 3,025 5,040 9,070 
650 125 590 1,175 1,765 2,940 4,905 8,825 
700 110 570 1,135 1,705 2,840 4,730 8,515 
750 95 530 1,065 1,595 2,660 4,430 7,970 
800 80 510 1,015 1,525 2,540 4,230 7,610 
850 65 485 975 1,460 2,435 4,060 7,305 
900 50 450 900 1,350 2,245 3,745 6,740 
950 35 385 775 1,160 1,930 3,220 5,795 

1000 20 365 725 1090 1,820 3,030 5,450 
1050 20(1) 360 720 1080 1,800 3,000 5,400 
1100 20(1) 300 605 905 1,510 2,515 4,525 
1150 20(1) 225 445 670 1,115 1,855 3,345 
1200 20(1) 145 290 430 720 1,200 2,160 

Working Pressures by Classes, psig                 
Temperature ºF 150 300 600 900 1500 2500 4500 

-20 to 100 290 750 1,500 2,250 3,750 6,250 11,250 
200 290 750 1,500 2,250 3,750 6,250 11,250 
300 290 750 1,500 2,250 3,750 6,250 11,250 
400 290 750 1,500 2,250 3,750 6,250 11,250 
500 290 750 1,500 2,250 3,750 6,250 11,250 
600 290 750 1,500 2,250 3,750 6,250 11,250 
650 290 750 1,500 2,250 3,750 6,250 11,250 
700 280 735 1,465 2,200 3,665 6,110 10,995 
750 280 730 1,460 2,185 3,645 6,070 10,930 
800 275 720 1,440 2,160 3,600 6,000 10,800 
850 260 680 1,355 2,030 3,385 5,645 10,160 
900 230 600 1,200 1,800 3,000 5,000 9,000 
950 180 470 945 1,415 2,360 3,930 7,070 

1000 160 420 840 1,260 2,105 3,505 6,310 
1050 160 420 840 1,260 2,105 3,505 6,310 
1100 145 375 755 1,130 1,885 3,145 5,655 
1150 105 280 555 835 1,395 2,320 4,180 
1200 70 180 360 540 900 1,500 2,700 
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PRESSURE/TEMPERATURE RATINGS 

TABLE 8 

STANDARD CLASS 

SPECIAL CLASS 

ASTM A351 Grade CF3M (a) 
 ASTM A351 Grade CF8M (b) 

(a) Not to be used over 850° F. 
(b) At temperatures over 1000º F, use only when the carbon content is 0.04% or higher. This requirement must be specified 

by customer when applicable. 

NOTE:   (1) For Cryogenic Valves, -20° F rating extends to -423° F. 
 (2) For welded end valves only. Flanged end ratings terminate at 1000° F. 

NOTE:   Special Class Ratings apply to Threaded and Weld End Valves only and require upgrading per paragraph 8 of 
ASME B16.34 

Working Pressures by Classes, psig 
Temperature, ºF 150 300 600 900 1500 2500 4500 
-20 to 100 (1) 275 720 1,440 2,160 3,600 6,000 10,800 

200 235 620 1,240 1,860 3,095 5,160 9,290 
300 215 560 1,120 1,680 2,795 4,660 8,390 
400 195 515 1,025 1,540 2,570 4,280 7,705 
500 170 480 955 1,435 2,390 3,980 7,165 
600 140 450 900 1,355 2,255 3,760 6,770 
650 125 440 885 1,325 2,210 3,680 6,625 
700 110 435 870 1,305 2,170 3,620 6,515 
750 95 425 855 1,280 2,135 3,560 6,410 
800 80 420 845 1,265 2,110 3,520 6,335 
850 65 420 835 1,255 2,090 3,480 6,265 
900 50 415 830 1,245 2,075 3,460 6,230 
950 35 385 775 1,160 1,930 3,220 5,795 

1000 20 365 725 1,090 1,820 3,030 5,450 
1050 20(2) 360 720 1,080 1,800 3,000 5,400 
1100 20(2) 305 610 915 1,525 2,545 4,575 
1150 20(2) 235 475 710 1,185 1,970 3,550 
1200 20(2) 185 370 555 925 1,545 2,775 
1250 20(2) 145 295 440 735 1,230 2,210 
1300 20(2) 115 235 350 585 970 1,750 
1350 20(2) 95 190 290 480 800 1,440 
1400 20(2) 75 150 225 380 630 1,130 
1450 20(2) 60 115 175 290 485 875 
1500 15(2) 40 85 125 205 345 620 

Working Pressures by Classes, psig 
Temperature, ºF 150 300 600 900 1500 2500 4500 
-20 to 100 (1) 290 750 1,500 2,250 3,750 6,250 11,250 

200 265 690 1,380 2,075 3,455 5,760 10,365 
300 240 625 1,250 1,870 3,120 5,200 9,360 
400 220 575 1,145 1,720 2,865 4,775 8,600 
500 205 535 1,065 1,600 2,665 4,440 7,995 
600 195 505 1,005 1,510 2,520 4,195 7,555 
650 190 495 985 1,480 2,465 4,105 7,395 
700 185 485 970 1,455 2,425 4,040 7,270 
750 185 475 955 1,430 2,385 3,975 7,150 
800 180 470 945 1,415 2,355 3,930 7,070 
850 180 465 930 1,400 2,330 3,885 6,990 
900 180 465 925 1,390 2,315 3,860 6,950 
950 175 460 915 1,375 2,290 3,815 6,870 
1000 160 420 840 1,260 2,105 3,505 6,310 
1050 160 420 840 1,260 2,105 3,505 6,310 
1100 145 380 765 1,145 1,905 3,180 5,720 
1150 115 295 590 885 1,480 2,465 4,435 
1200 90 230 465 695 1,155 1,930 3,470 
1250 70 185 370 555 920 1,535 2,765 
1300 55 145 290 435 730 1,215 2,185 
1350 45 120 240 360 600 1,000 1,800 
1400 35 95 190 285 470 785 1,415 
1450 30 75 145 220 365 605 1,095 
1500 20 50 105 155 260 430 770 
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CHEMICAL AND PHYSICAL PROPERTIES 
CAST CARBON, ALLOY STEELS, AND STAINLESS STEEL 

TABLE 9 

*RESIDUAL ELEMENTS-Total must not exceed 1.00 maximum. 
**NITROGEN range is 0.030 to 0.070; ALUMINUM is 0.02 Max; TITANIUM is 0.01 max. 
***The maximum MANGANESE may increase 0.04%, up to 1.28% maximum, for each reduction of 0.01% below the 
      specified maximum CARBON content. 
 ˟Impact tests required at –50° F. Minimum 13 ft-lb for two specimens and average of three. Minimum single specimen is 10  
   ft-lbs 
 Ǉ For temperatures over 1000° F, minimum CARBON is 0.04. Customer must specify if temperature is over 1000° F and this 
   minimum CARBON is required. 
 
NOTE: Chemical Compositions Are In Units Of Percent. 

ASTM STANDARD GRADE A216  
WCB 

A217 
WC6 

A217 
WC9 

A217 
C12 

A217 
C12A** 

A352 
LCB˟ 

A351 
CF3M 
(316L) 

A351 
CF8M 
(316) 

CARBON (C) (Min) - 0.05 0.05 - - 0.08 - - - 
(Max) 0.30 0.20 0.18 0.20 0.20 0.12 0.30 0.03 0.08 

MANGANESE 
(Mn) 

(Min) - 0.50 0.40 0.40 0.35 0.30 - - - 
(Max) 1.00*** 0.80 0.70 0.70 0.65 0.60 1.00*** 1.50 1.50 

PHOSPHOROUS 
(P) 

(Min) - - - - - - - - - 
(Max) 0.04 0.04 0.04 0.04 0.04 0.030 0.04 0.040 0.040 

SULFUR (S) (Min) - - - - - - - - - 
(Max) 0.045 0.045 0.045 0.045 0.045 0.010 0.045 0.040 0.040 

SILICON (Si) (Min) - - - - - 0.20 - - - 
(Max) 0.60 0.60 0.60 0.75 1.00 0.50 0.60 1.50 1.50 

COPPER (Cu) (Min) - - - - - - - - - 
(Max) 0.30* 0.50* 0.50* 0.50* 0.50* - 0.30* - - 

NICKEL (Ni) (Min) - - - - - - - 9.0 9.0 
(Max) 0.50* 0.50* 0.50* 0.50* 0.50* 0.40 0.50* 13.0 12.0 

CHROMIUM (Cr) (Min) - 1.00 2.00 4.00 8.00 8.0 - 17.0 18.0 
(Max) 0.50* 1.50 2.75 6.50 10.00 9.5 0.50* 21.0 21.0 

MOLYBDENUM 
(Mo) 

(Min) - 0.45 0.90 0.45 0.90 0.85 - 2.0 2.0 
(Max) 0.20* 0.65 1.20 0.65 1.20 1.05 0.20* 3.0 3.0 

VANADIUM (V) (Min) - - - - - 0.18 - - - 
(Max) 0.03* - - - 0.06 0.25 0.03* - - 

TUNGSTEN (W) (Min) - - - - - - - - - 
(Max) - 0.10* 0.10* 0.10* 0.10* - - - - 

COLUMBIUM 
(Cb) 

(Min) - - - - - 0.060 - - - 
(Max) - - - - 0.03 0.10 - - - 

TENSILE 
STRENGTH 

(Min) 70 Ksi 70 Ksi 70 Ksi 90 Ksi 90 85 Ksi 65 Ksi 70 Ksi 70 Ksi 
(Max) 95 95 95 115 115 110 90 

YIELD 
STRENGTH 

(Min) 36 Ksi 40 Ksi 40 Ksi 60 Ksi 60 Ksi 60 Ksi 35 Ksi 30 Ksi 30 Ksi 

ELONGATION (Min) 22% 20% 20% 18% 18% 18% 24% 30% 30% 

REDUCTION OF (Min) 35% 35% 35% 35% 35% 45% 35% - - 

TEMPERATURE (Min) -20F -20F -20F -20F -20F -20F -50F -425F -425F 
(Max) 800F 1100F 1100F 1200F 1200F 1200F 650F 850F 1500FǇ 

A217  
C5 
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TRIM DESCRIPTIONS 

TABLE 10 

(a) Minimum 50HB differential hardness between mating seating surfaces 
 
(b) Stellite 6 ™ or equal. 

API Trim No. Powell Trim  
Designation 

Seat Nominal  
Description 

Seat Nominal  
Composition  

Nominal Hardness 
(HB) 

Typical Stem/
Backseat Material 

1 1 F6 13 Cr 250 min (a) TYPE 410 or 420 
(13Cr) 

2 E 304 18Cr-8Ni - TYPE 304 (18Cr-
8Ni) 

5 5 Hardfaced Co-CrA (b) 350 TYPE 410 or 420 
(13 Cr) 

8 8 F6 and 13 Cr. 250 TYPE 410 or 420 
(13 Cr) 

Hardfaced Co-CrA (b) 350   
9 9 Monel Ni-Cu Alloy - Monel (Ni-Cu) 

10 0 316 18 Cr-8Ni-Mo - TYPE 316 (18Cr-
8Ni-Mo) 

11 D Monel and Ni-Cu Alloy - Monel (Ni-Cu) 
Hardfaced  Co-CrA (b) 350   

12 2 316 And 18Cr-8Ni-Mo  - TYPE 316 (18Cr-
8Ni-Mo) 

Hardfaced  Co-CrA (b) 350   

13 3 Alloy 20 19Cr-29Ni - Alloy 20 (19Cr-
29Ni) 

14 4 Alloy 20 and 19Cr-29Ni - Alloy 20 (19Cr-
29Ni) 

Hardfaced Co-CrA (b) 350   

15 U Hardfaced Co-CrA (b) 350 TYPE 304 (18Cr-
8Ni) 

16 6 Hardfaced  Co-CrA (b) 350 TYPE 316 (18Cr-
8Ni-Mo) 

17 7 Hardfaced Co-CrA (b) 350 TYPE 347 (18Cr-
10Ni-Cb) 

18 J Hardfaced Co-CrA (b) 350 Alloy 20 (19Cr-
29Ni) 

Integral ½HF A 
Equal to Body Equal to Body - 

Equal to Body 
Hardfaced  Co-CrA (b) - 

Integral Full HF B Hardfaced Co-CrA (b) - Equal to Body 
Integral C Equal to Body Equal to Body - Equal to Body 
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DIMENSIONS OF WROUGHT STEEL PIPE AND WELD END CONFIGURATIONS 

TABLE 11 
PIPE DIMENSIONS IDENTIFICATION WELD END DIMENSIONS* 

INCH NOMINAL 
SIZE 

OUTSIDE 
DIAMETER 

IN. 

WALL THICKNESS 
IN. SCHEDULE 

VALVE OD  
A 

IN. 

PIPE ID  
B 

IN. 
¼ 0.540 0.065 …. 10/10S   0.410   
  0.540 0.088 STD 40/40S   0.364   
  0.540 0.119 XS 80/80S   0.302   
                
⅜ 0.675 0.065 …. 10/10S   0.545   
  0.675 0.091 STD 40/40S   0.493   
  0.675 0.126 XS 80/80S   0.423   
                
½ 0.840 0.083 …. 10/10S   0.674   
  0.840 0.109 STD 40/40S   0.622   
  0.840 0.147 XS 80/80S   0.546   
                
¾ 1.050 0.083 …. 10/10S   0.884   
  1.050 0.113 STD 40/40S   0.824   
  1.050 0.154 XS 80/80S   0.742   
                
1 1.315 0.109 …. 10/10S   1.097   
  1.315 0.133 STD 40/40S   1.049   
  1.315 0.179 XS 80/80S   0.957   
                

1¼ 1.660 0.109 … 10/10S   1.442   
  1.660 0.140 STD 40/40S   1.380   
  1.660 0.191 XS 80/80S   1.278   
                

1½ 1.900 0.109 …. 10/10S   1.682   
  1.900 0.145 STD 40/40S   1.610   

  1.900 0.200 XS 80/80S   1.500   

                
2 2.375 0.109 …. 10/10S   2.157   
  2.375 0.154 STD 40/40S   2.067   
  2.375 0.218 XS 80/80S   1.939   
                

2½ 2.875 0.120 …. 10/10S 2.96 2.635   
  2.875 0.203 STD 40/40S 2.96 2.469 2.479 
  2.875 0.276 XS 80/80S 2.96 2.323 2.351 
  2.875 0.375 …. 160 2.96 2.125 2.178 
  2.875 0.552 XXS …. 2.96 1.771 1.868 
                
3 3.500 0.120 …. 10/10S 3.59 3.260   
  3.500 0.216 STD 40/40S 3.59 3.068 3.081 
  3.500 0.300 XS 80/80S 3.59 2.900 2.934 
  3.500 0.438 …. 160 3.59 2.624 2.692 
  3.500 0.600 XXS …. 3.59 2.300 2.409 

C 
 IN. 

*SEE SKETCHES 1 AND 2 
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DIMENSIONS OF WROUGHT STEEL PIPE AND WELD END CONFIGURATIONS 

TABLE 11 (cont.) 

PIPE DIMENSIONS IDENTIFICATION WELD END DIMENSIONS* 
INCH NOMINAL 

SIZE 
OUTSIDE 

DIAMETER 
IN. 

WALL THICKNESS 
IN. 

SCHEDULE VALVE OD  
A 

IN. 

PIPE ID  
B 

IN. 
4 4.500 0.120 …. 10/10S 4.62 4.260   
  4.500 0.237 STD 40/40S 4.62 4.026 4.044 
  4.500 0.337 XS 80/80S 4.62 3.826 3.869 
  4.500 0.438 …. 120 4.62 3.624 3.692 
  4.500 0.531 …. 160 4.62 3.438 3.530 
  4.500 0.674 XXS …. 4.62 3.152 3.279 
                
6 6.625 0.134 …. 10/10S 6.78 6.357   
  6.625 0.280 STD 40/40S 6.78 6.065 6.094 
  6.625 0.432 XS 80/80S 6.78 5.761 5.828 
  6.625 0.562 …. 120 6.78 5.501 5.600 
  6.625 0.719 …. 160 6.78 5.187 5.326 
  6.625 0.864 XXS  …. 6.78 4.897 5.072 
                
8 8.625 0.148 …. 10/10S 8.78 8.329   
  8.625 0.250 …. 20 8.78 8.125 8.146 
  8.625 0.322 STD 40/40S 8.78 7.981 8.020 
  8.625 0.406 …. 60 8.78 7.813 7.873 
  8.625 0.500 XS 80/80S 8.78 7.625 7.709 
  8.625 0.594 …. 100 8.78 7.437 7.544 
  8.625 0.719 …. 120 8.78 7.187 7.326 
  8.625 0.812 …. 140 8.78 7.001 7.163 
  8.625 0.875 XXS …. 8.78 6.875 7.053 
  8.625 0.906 …. 160 8.78 6.813 6.998 
                

10 10.750 0.165 …. 10/10S 10.94 10.420   
  10.750 0.250 …. 20/20S 10.94 10.250 10.272 
  10.750 0.365 STD 40/40S 10.94 10.020 10.070 
  10.750 0.500 XS 60/80S 10.94 9.750 9.834 
  10.750 0.594 …. 80 10.94 9.562 9.670 
  10.750 0.719 …. 100 10.94 9.312 9.451 
  10.750 0.844 …. 120 10.94 9.062 9.232 
  10.750 1.000 XXS 140 10.94 8.750 8.959 
  10.750 1.125 …. 160 10.94 8.500 8.740 
                

12 12.750 0.180 …. 10/10S 12.97 12.390   
  12.750 0.250 …. 20 12.97 12.250 12.272 
  12.750 0.375 STD 40S 12.97 12.000 12.053 
  12.750 0.406 …. 40 12.97 11.938 11.999 
  12.750 0.500 XS 80S 12.97 11.750 11.834 
  12.750 0.562 …. 60 12.97 11.626 11.725 
  12.750 0.688 …. 80 12.97 11.374 11.505 
  12.750 0.844 …. 100 12.97 11.062 11.232 
  12.750 1.000 XXS 120 12.97 10.750 10.959 
  12.750 1.125 …. 140 12.97 10.500 10.740 

C 
 IN. 

  12.750 1.312 …. 160 12.97 10.126 10.413 

*SEE SKETCHES 1 AND 2 
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DIMENSIONS OF WROUGHT STEEL PIPE AND WELD END CONFIGURATIONS 

TABLE 11 (cont.) 

*SEE SKETCHES 1 AND 2 

PIPE DIMENSIONS IDENTIFICATION WELD END DIMENSIONS* 
INCH NOMINAL 

SIZE 
OUTSIDE 

DIAMETER 
IN. 

WALL THICKNESS 
IN. 

SCHEDULE VALVE OD  
A 

IN. 

PIPE ID  
B 

IN. 

C 
 IN. 

14 14 0.188 …. 10S 14.25 13.624   

  14 0.250 …. 10 14.25 13.500   
  14 0.312 …. 20 14.25 13.376 13.413 
  14 0.375 STD 30 14.25 13.250 13.303 
  14 0.438 …. 40 14.25 13.124 13.192 
  14 0.500 XS …. 14.25 13.000 13.084 
  14 0.594 …. 60 14.25 12.812 12.920 
  14 0.750 …. 80 14.25 12.500 12.646 
  14 0.938 …. 100 14.25 12.124 12.318 
  14 1.094 …. 120 14.25 11.812 12.044 
  14 1.250 …. 140 14.25 11.500 11.771 
  14 1.406 …. 160 14.25 11.188 11.498 
                

16 16 0.188 …. 10S 16.25 15.624   
  16 0.250 …. 10 16.25 15.500   
  16 0.312 …. 20 16.25 15.376 15.413 
  16 0.375 STD 30 16.25 15.250 15.303 
  16 0.500 XS 40 16.25 15.000 15.084 
  16 0.656 …. 60 16.25 14.688 14.811 
  16 0.844 …. 80 16.25 14.312 14.482 
  16 1.031 …. 100 16.25 13.938 14.155 
  16 1.219 …. 120 16.25 13.562 13.826 
  16 1.438 …. 140 16.25 13.124 13.442 
  16 1.594 …. 160 16.25 12.812 13.170 
                

18 18 0.188 …. 10S 18.28 17.624   
  18 0.250 …. 10 18.28 17.500   
  18 0.312 …. 20 18.28 17.376 17.413 
  18 0.375 STD …. 18.28 17.250 17.303 
  18 0.500 XS …. 18.28 17.000 17.084 
  18 0.562 …. 40 18.28 16.876 16.975 
  18 0.750 …. 60 18.28 16.500 16.646 
  18 0.938 …. 80 18.28 16.124 16.318 
  18 1.156 …. 100 18.28 16.688 15.936 
  18 1.375 …. 120 18.28 15.250 15.553 
  18 1.562 …. 140 18.28 14.876 15.225 
  18 1.781 …. 160 18.28 14.438 14.842 
                

20 20 0.218 …. 10S 20.31 19.564   
  20 0.250 …. 10 20.31 19.500   
  20 0.375 STD 20 20.31 19.250 19.303 
  20 0.500 XS 30 20.31 19.000 19.084 
  20 0.594 …. 40 20.31 18.812 18.920 
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DIMENSIONS OF WROUGHT STEEL PIPE AND WELD END CONFIGURATIONS 

TABLE 11 (cont.) 

*SEE SKETCHES 1 AND 2 

PIPE DIMENSIONS IDENTIFICATION WELD END DIMENSIONS* 
INCH NOMINAL 

SIZE 
OUTSIDE 

DIAMETER 
IN. 

WALL THICKNESS 
IN. 

SCHEDULE VALVE OD  
A 

IN. 

PIPE ID  
B 

IN. 

C 
 IN. 

  20 0.812 …. 60 20.31 18.376 18.538 
  20 1.031 …. 80 20.31 17.938 18.155 
  20 1.281 …. 100 20.31 17.438 17.717 
  20 1.500 …. 120 20.31 17.000 17.334 
  20 1.750 …. 140 20.31 16.500 16.896 
  20 1.969 …. 160 20.31 16.062 16.513 
                

24 24 0.250 …. 10/10S 24.38 23.500   
  24 0.375 STD 20 24.38 23.250 23.303 
  24 0.500 XS …. 24.38 23.000 23.084 
  24 0.562 …. 30 24.38 22.876 22.975 
  24 0.688 …. 40 24.38 22.624 22.755 
  24 0.969 …. 60 24.38 22.062 22.263 
  24 1.219 …. 80 24.38 21.562 21.826 
  24 1.531 …. 100 24.38 20.938 21.280 
  24 1.812 …. 120 24.38 20.376 20.788 
  24 2.062 …. 140 24.38 19.876 20.350 
  24 2.344 …. 160 24.38 19.312 19.857 
                

30 30 0.312 …. 10/10S 30.38 29.376 29.413 
  30 0.375 STD …. 30.38 29.250 29.303 
  30 0.500 XS 20 30.38 29.000 29.084 
  30 0.625 …. 30 30.38 28.750 28.865 
                

36 36 0.312 …. 10 36.50 35.376 35.413 
  36 0.375 STD …. 36.50 35.250 35.303 
  36 0.500 XS 20 36.50 35.000 35.084 
  36 0.625 …. 30 36.50 34.750 34.865 
  36 0.750 …. 40 36.50 34.500 34.646 

                
42 42 0.375 STD …. 42.50 41.250 41.303 
  42 0.500 XS …. 42.50 41.000 41.084 
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SKETCH 1 TYPICAL WELD BEVEL DETAILS FOR WALL THICKNESS NOT OVER 0.88 in. (22 mm) 

(a) Welding End Detail for Joint without Backing Ring (b) Welding End Detail for Joint Using Split 
Rectangular Backing Ring 

(c) Welding End Detail for Joint Using Continuous 
Rectangular Backing Ring 

(d) Welding End Detail for Joint Using Continuous 
Tapered Backing Ring 

 GENERAL NOTES: 
(a)    Broken lines denote maximum envelope for transition from welding bevel and root face into body of component.  
        Refer to Figure 1 of ASME B16.25 for details. 
(b)    Purchase order must specify contour of any backing ring to be used. 
(c)    Linear dimensions are in inches with millimeter values in parentheses. 

 NOTES: 
(1)    Internal surface may be as-formed or machined for dimension B at root face. 
(2)    Intersections should be slightly rounded. 
(3)    Tolerances for “B” dimension on valve weld ends: 

• ±0.03” (±1.0 mm) for NPS � 10 
• ±0.06” (±2.0 mm) for 12 � NPS � 18 
• +0.12”, -0.06” (+3.0 mm, -2.0 mm) for NPS � 20 

REFER TO ASME 16.25 FIG 2. 

(NOTE 3) (NOTE 3) 
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SKETCH 2 TYPICAL WELD BEVEL DETAILS FOR WALL THICKNESS OVER 22 mm (0.88 in.) 

(a) Welding End Detail for Joint without Backing Ring (b) Welding End Detail for Joint Using Split 
Rectangular Backing Ring 

(c) Welding End Detail for Joint Using Continuous 
Rectangular Backing Ring 

(d) Welding End Detail for Joint Using Continuous 
Tapered Backing Ring 

REFER TO ASME 16.25 FIG 3. 

 GENERAL NOTES: 
(a)    Broken lines denote maximum envelope for transition from welding bevel and root face into body of component.  
         Refer to Figure 1 of ASME B16.25 for details. 
(b)    Purchase order must specify contour of any backing ring to be used. 
(c)    Linear dimensions are in inches with millimeter values in parentheses. 

 NOTES: 
(1)    Internal surface may be as-formed or machined for dimension B at root face. 
(2)    Intersections should be slightly rounded. 
(3)    Tolerances for “B” dimension on valve weld ends: 

• ±0.03” (±1.0 mm) for NPS � 10 
• ±0.06” (±2.0 mm) for 12 � NPS � 18 
• +0.12”, -0.06” (+3.0 mm, -2.0 mm) for NPS � 20 

(NOTE 3) (NOTE 3) 
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STEEL VALVE FLANGE DIMENSIONS 

For valve sizes through 24", Powell's standard for flange dimensions is ASME B16.5. Classes 150 and 300 valves use flanged 
fitting dimensions. Classes 600 and higher use flange dimensions. For valve size larger than 24", there are two standards that 
are available as follows: 

(1)            ASME B16.47 Series A (equivalent to MSS SP-44) 
or  (2)            ASME B16.47 Series B (equivalent to API 605) 

For valve sizes over 24", the flange type required (Series A or Series B) must be clearly specified. 
For Reference Purposes the following Tables contain Flange Dimensions as described below: 

TABLE 12: ASME B16.5 CLASSES 150 and 300,  Sizes ½" through 24" 

TABLE 13: ASME B16.5 CLASSES 600 and 900, Sizes ½" through 24" 

TABLE 14: ASME B16.47 SERIES A, CLASS 150, Sizes 26: through 60" 

TABLE 15: ASME B16.47 SERIES A, CLASS 300, Sizes 26" through 60" 

TABLE 16: ASME B16.47 SERIES B, CLASS 150, Sizes 26" through 60" 

TABLE 17: ASME B16.47 SERIES B, CLASS 300, Sizes 26" through 60" 
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STEEL VALVE FLANGE FITTING DIMENSIONS 

All Dimensions in Units of Inches 

CLASS 150 

CLASS 300 

TABLE 12 

Nominal Pipe 
Size 

Outside Diameter 
of Flange (D) 

Diameter of Bolt 
Circle (BC) 

Diameter of 
Bolt Holes (d) 

Number of 
Bolts Thickness (T) 

Raised Face 
Diameter (RF) 

½ 3.50 2.38 0.62 4 0.31 1.38 
 ¾ 3.88 2.75 0.62 4 0.34 1.69 
1 4.25 3.12 0.62 4 0.38 2.00 

1 ¼ 4.62 3.50 0.62 4 0.44 2.50 
1 ½ 5.00 3.88 0.62 4 0.50 2.88 
2 6.00 4.75 0.75 4 0.56 3.62 

2 ½ 7.00 5.50 0.75 4 0.62 4.12 
3 7.50 6.00 0.75 4 0.69 5.00 

3 ½ 8.50 7.00 0.75 8 0.75 5.50 
4 9.00 7.50 0.75 8 0.88 6.19 
5 10.00 8.50 0.88 8 0.88 7.31 
6 11.00 9.50 0.88 8 0.94 8.50 
8 13.50 11.75 0.88 8 1.06 10.62 
10 16.00 14.25 1.00 12 1.12 12.75 
12 19.00 17.00 1.00 12 1.19 15.00 
14 21.00 18.75 1.12 12 1.31 16.25 
16 23.50 21.25 1.12 16 1.38 18.50 
18 25.00 22.75 1.25 16 1.50 21.00 
20 27.50 25.00 1.25 20 1.62 23.00 
24 32.00 29.50 1.38 20 1.81 27.25 

Nominal Pipe 
Size 

Outside Diameter 
of Flange (D) 

Diameter of Bolt 
Circle (BC) 

Diameter of 
Bolt Holes (d) 

Number of 
Bolts Thickness (T) 

Raised Face 
Diameter (RF) 

½ 3.75 2.62 0.62 4 0.50 1.38 
 ¾ 4.62 3.25 0.75 4 0.56 1.69 
1 4.88 3.50 0.75 4 0.62 2.00 

1 ¼ 5.25 3.88 0.75 4 0.69 2.50 
1 ½ 6.12 4.50 0.88 4 0.75 2.88 

2 6.50 5.00 0.75 8 0.81 3.62 
2 ½ 7.50 5.88 0.88 8 0.94 4.12 

3 8.25 6.62 0.88 8 1.06 5.00 
3 ½ 9.00 7.25 0.88 8 1.12 5.50 

4 10.00 7.88 0.88 8 1.19 6.19 
5 11.00 9.25 0.88 8 1.31 7.13 
6 12.50 10.62 0.88 12 1.38 8.50 
8 15.00 13.00 1.00 12 1.56 10.62 

10 17.50 15.25 1.12 16 1.81 12.75 
12 20.50 17.75 1.25 16 1.94 15.00 
14 23.00 20.25 1.25 20 2.06 16.25 
16 25.50 22.50 1.38 20 2.19 18.50 
18 28.00 24.75 1.38 24 2.31 21.00 
20 30.50 27.00 1.38 24 2.44 23.00 
24 36.00 32.00 1.62 24 2.69 27.25 
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STEEL VALVE FLANGE DIMENSIONS 

All Dimensions in Units of Inches 

CLASS 600 

CLASS 900 

TABLE 13 

Nominal Pipe 
Size 

Outside Diameter 
of Flange (D) 

Diameter of Bolt 
Circle (BC) 

Diameter of 
Bolt Holes (d) 

Number of 
Bolts Thickness (T) 

Raised Face 
Diameter (RF) 

½ 3.75 2.62 0.62 4 0.56 1.38 
 ¾ 4.62 3.25 0.75 4 0.62 1.69 
1 4.88 3.50 0.75 4 0.69 2.00 

1 ¼ 5.25 3.88 0.75 4 0.81 2.50 
1 ½ 6.12 4.50 0.88 4 0.88 2.88 
2 6.50 5.00 0.75 8 1.00 3.62 

2 ½ 7.50 5.88 0.88 8 1.12 4.12 
3 8.25 6.62 0.88 8 1.25 5.00 

3 ½ 9.00 7.25 1.00 8 1.38 5.50 
4 10.75 8.50 1.00 8 1.50 6.19 
5 13.00 10.50 1.12 8 1.75 7.31 
6 14.00 11.50 1.12 12 1.88 8.50 
8 16.50 13.75 1.25 12 2.19 10.62 
10 20.00 17.00 1.38 16 2.50 12.75 
12 22.00 19.25 1.38 20 2.62 15.00 
14 23.75 20.75 1.50 20 2.75 16.25 
16 27.00 23.75 1.62 20 3.00 18.50 
18 29.25 25.75 1.75 20 3.25 21.00 
20 32.00 28.50 1.75 24 3.50 23.00 
24 37.00 33.00 2.00 24 4.00 27.25 

Nominal Pipe 
Size 

Outside Diameter 
of Flange (D) 

Diameter of Bolt 
Circle (BC) 

Diameter of 
Bolt Holes (d) 

Number of 
Bolts Thickness (T) 

Raised Face 
Diameter (RF) 

½ 4.75 3.25 0.88 4 0.88 1.38 
 ¾ 5.12 3.50 0.88 4 1.00 1.69 
1 5.88 4.00 1.00 4 1.12 2.00 

1 ¼ 6.25 4.38 1.00 4 1.12 2.50 
1 ½ 7.00 4.88 1.12 4 1.25 2.88 

2 8.50 6.50 1.00 8 1.50 3.62 
2 ½ 9.62 7.50 1.12 8 1.62 4.12 

3 9.50 7.50 1.00 8 1.50 5.00 
4 11.50 9.25 1.25 8 1.75 6.19 
5 13.75 11.00 1.38 8 2.00 7.13 
6 15.00 12.50 1.25 12 2.19 8.50 
8 18.50 15.50 1.50 12 2.50 10.62 

10 21.50 18.50 1.50 16 2.75 12.75 
12 24.00 21.00 1.50 20 3.12 15.00 
14 25.25 22.00 1.62 20 3.38 16.25 
16 27.75 24.25 1.75 20 3.50 18.50 
18 31.00 27.00 2.00 20 4.00 21.00 
20 33.75 29.50 2.12 20 4.25 23.00 
24 41.00 35.50 2.62 20 5.50 27.25 
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DIMENSIONS OF CLASS 150 SERIES A FLANGES 

TABLE 14 

All Dimensions in Units of Inches 

Nominal Pipe 
Size 

Outside Diameter 
of Flange  

(D) 

Diameter of Bolt 
Circle  
(BC) 

Diameter of  
Bolt Holes  

(d) 

Number of  
Bolts 

Thickness  
(T) 

Raised Face  
Diameter  

(RF) 

26 34.25 31.75 1.38 24 2.63 29.50 
28 36.50 34.00 1.38 28 2.75 31.50 
30 38.75 36.00 1.38 28 2.88 33.75 
32 41.75 38.50 1.62 28 3.13 36.00 
34 43.75 40.50 1.62 32 3.19 38.00 
36 46.00 42.75 1.62 32 3.50 40.25 
38 48.75 45.25 1.62 32 3.38 42.25 
40 50.75 47.25 1.62 36 3.50 44.25 
42 53.00 49.50 1.62 36 3.75 47.00 
44 55.25 51.75 1.62 40 3.94 49.00 
46 57.25 53.75 1.62 40 4.00 51.00 
48 59.50 56.00 1.62 44 4.19 53.50 
50 61.75 58.25 1.88 44 4.32 55.50 
52 64.00 60.50 1.88 44 4.50 57.50 
54 66.25 62.75 1.88 44 4.69 59.50 
56 68.75 65.00 1.88 48 4.82 62.00 
58 71.00 67.25 1.88 48 5.00 64.00 
60 73.00 69.25 1.88 52 5.13 66.00 



 

47 

DIMENSIONS OF CLASS 300 SERIES A FLANGES 

TABLE 15 

All Dimensions in Units of Inches 

Nominal Pipe 
Size 

Outside Diameter 
of Flange  

(D) 

Diameter of Bolt 
Circle  
(BC) 

Diameter of  
Bolt Holes  

(d) 

Number of  
Bolts 

Thickness  
(T) 

Raised Face  
Diameter  

(RF) 

26 38.25 34.50 1.75 28 3.07 29.50 
28 40.75 37.00 1.75 28 3.32 31.50 
30 43.00 39.25 1.88 28 3.57 33.75 
32 45.25 41.50 2.00 28 3.82 36.00 
34 47.50 43.50 2.00 28 3.94 38.00 
36 50.00 46.00 2.12 32 4.07 40.25 
38 46.00 43.00 1.62 32 4.19 40.50 
40 48.75 45.50 1.75 32 4.44 42.75 
42 50.75 47.50 1.75 32 4.63 44.75 
44 53.25 49.75 1.88 32 4.82 47.00 
46 55.75 52.00 2.00 28 5.00 49.00 
48 57.75 54.00 2.00 32 5.19 51.25 
50 60.25 56.25 2.12 32 4.44 53.50 
52 62.25 58.25 2.12 32 5.63 55.50 
54 65.25 61.00 2.38 28 5.94 57.75 
56 67.25 63.00 2.38 28 6.00 59.75 
58 69.25 65.00 2.38 32 6.19 62.00 
60 71.25 67.00 2.38 32 6.38 64.00 
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DIMENSIONS OF CLASS 150 SERIES B FLANGES 

TABLE 16 

All Dimensions in Units of Inches 

Nominal Pipe 
Size 

Outside Diameter 
of Flange  

(D) 

Diameter of Bolt 
Circle  
(BC) 

Diameter of  
Bolt Holes  

(d) 

Number of  
Bolts 

Thickness  
(T) 

Raised Face  
Diameter  

(RF) 

26 30.94 29.31 0.88 36 1.57 28.00 

28 32.94 31.31 0.88 40 1.69 30.00 

30 34.94 33.31 0.88 44 1.69 32.00 

32 37.06 35.44 0.88 48 1.75 34.00 

34 39.56 37.69 1.00 40 1.88 36.25 

36 41.62 39.75 1.00 44 2.00 38.25 

38 44.25 42.12 1.12 40 2.07 40.25 

40 46.25 44.12 1.12 44 2.13 42.50 

42 48.25 46.12 1.12 48 2.25 44.50 

44 50.25 48.12 1.12 52 2.32 46.50 

46 52.81 50.56 1.25 40 2.38 48.62 

48 54.81 52.56 1.25 44 2.50 50.75 

50 56.81 54.56 1.25 48 2.63 52.75 

52 58.81 56.56 1.25 52 2.69 54.75 

54 61.00 58.75 1.25 56 2.75 56.75 

56 63.00 60.75 1.25 60 2.82 58.75 

58 65.94 63.44 1.38 48 2.88 60.75 

60 67.94 65.44 1.38 52 2.94 63.00 
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DIMENSIONS OF CLASS 300 SERIES B FLANGES 

TABLE 17 

All Dimensions in Units of Inches 

Nominal Pipe 
Size 

Outside Diameter 
of Flange  

(D) 

Diameter of Bolt 
Circle  
(BC) 

Diameter of  
Bolt Holes  

(d) 

Number of  
Bolts 

Thickness  
(T) 

Raised Face  
Diameter  

(RF) 

26 34.12 31.62 1.38 32 3.44 29.00 

28 36.25 33.75 1.38 36 3.44 31.00 

30 39.00 36.25 1.50 36 3.63 33.25 

32 41.50 38.50 1.62 32 4.00 35.50 

34 43.62 40.62 1.62 36 4.00 37.50 

36 46.12 42.88 1.75 32 4.00 39.75 

38 48.12 44.88 1.75 36 4.31 41.75 

40 50.12 46.88 1.75 40 4.50 43.88 

42 52.50 49.00 1.88 36 4.63 46.00 

44 54.50 51.00 1.88 40 4.94 48.00 

46 57.50 53.75 2.00 36 5.00 50.00 

48 59.50 55.75 2.00 40 5.00 52.25 

50 61.50 57.75 2.00 44 5.38 54.25 

52 63.50 59.75 2.00 48 5.56 56.25 

54 65.88 62.12 2.00 48 5.32 58.25 

56 69.50 65.00 2.38 36 6.00 60.50 

58 71.94 67.44 2.38 40 6.00 62.75 
60 73.94 69.44 2.38 40 5.88 65.00 
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METHOD OF DESIGNATING LOCATION OF AUXILIARY 
CONNECTIONS WHEN SPECIFIED 

FIGURE 1 

GATE VALVE CHECK VALVE 

ANGLE VALVE GLOBE VALVE 

GENERAL NOTE: 
The above sketches represent valves with symmetrical shapes. Sketches are illustrative only and do not imply design. 
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FIGURE 2 

BYPASS DIMENSIONS 
CAST STEEL VALVES 

CLASS 150 THROUGH 1500 

BY-PASS SIZES AND CLEARANCE DIMENSIONS-BOLTED BONNET (in) 
Size of Valve 4 6 8 10 12 14 16 18 20 24 

Size of By-Pass   1/2    3/4    3/4  1       1       1       1       1       1       1       

Bypass  
Clearance 

Dimensions, 
Approximate, 

(in) 

Class 
150 

M - 
F.E. - - 17  1/2  19 13/16 21  1/8  23  1/8  23  3/4  25  1/8  25  1/2  28  3/4  

M - 
W.E. - - 18  7/8  20  7/8  21 13/16 24  1/2  25  9/16 25 13/16 26  7/8  30       

C - 
F.E. - - 23  3/8  26 11/16 28       30       30  5/8  32       32  3/8  35  5/8  

C - 
W.E. - - 24  3/4  27  3/4  28 11/16 31  3/8  32  7/16 32 11/16 33  3/4  36  7/8  

Class 
300 

M - - 18 13/16 20 13/16 22  1/8  24  3/4  25  3/4  27  1/4  28  1/2  31  1/8  

C - - 24 11/16 27 11/16 29       31  5/8  32  5/8  34  1/8  35  3/8  38       

Class 
600 

M 16  7/8  19  3/8  20  1/2  24  1/4  25  1/4  26       26  7/8  30  3/4  30  3/4  - 

C 22       25  3/8  26  1/2  31       32       32  3/4  33  5/8  37  1/2  37  1/2  - 

Class 
900 

M 16  7/8  19  1/2  20  5/8  24  1/4  25  3/8  26  1/8  27  1/4  30  1/8  - - 

C 22  1/8  25  1/2  26  5/8  31       32  1/8  32  7/8  34       36  7/8  - - 

Class 
1500 

M 17       19  5/8  20  3/4  24  1/4  25  3/8  - - - - - 

C 22  3/8  25  3/4  26  7/8  31  1/8  32  3/8  - - - - - 

One-Valve Bypass Two-Valve Bypass One-Valve Bypass 
with Drain Valve 

Two-Valve Bypass 
with Drain Valve 
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FLOW DESIGN AND MAINTENANCE RECOMMENDATIONS 

WATER SATURATED STEAM SUPERHEATED STEAM 
(FT/MIN) (FT/MIN) (FT/MIN) 

3" and UNDER 1200 7200 9000 
4 1200 8800 11000 
6 1620 10400 13000 
8 1860 12000 15000 
10 2100 14400 18000 
12 2220 15200 19000 
14 2400 16000 20000 
16 2400 17600 22000 
18 2400 19200 24000 
20" and LARGER 2400 20800 26000 

VALVE SIZE  

(1) SWING CHECK VALVES- Minimum ½ psi differential pressure across valve to maintain proper “full open” position. 

(2) LIFT CHECK AND NON-RETURN VALVES-  Minimum 2 psi differential pressure across valve to maintain proper  
          “full open” position 
 
(3) Recommended length of straight pipe before and after check and non-return valves to be 10 times pipe diameter to 

avoid flow turbulence at valve. 

(4) For metal seated check valves at low pressure applications (approximately 50 psi or less), seat leakage may be signifi-
cantly greater than the normal high pressure seat test allowable limit. 

(5) RECOMMENDED MAXIMUM FLOW VELOCITIES (APPROXIMATE): 

(6) GATE VALVES — Not to be used in throttling services. Open and closed service only. 

(7) GLOBE VALVES— Not to be throttled under 20% open. 

FOR MAINTENANCE AND SAFETY INFORMATION, SEE THE POWELL 
HANDBOOK OF VALVE INFORMATION, AS DESCRIBED ON PAGE 26. 
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COMPARISON CHART OF VALVE SIZE/NOMINAL PIPE SIZE 

TABLE 18 METRIC NOMINAL SIZE ENGLISH NOMINAL SIZE 
(DN) (NPS) 

8 1/4 
10 3/8 
15 1/2 
20 3/4 
25 1 
32 1-1/4 
40 1-1/2 
50 2 
65 2-1/2 
80 3 

100 4 
150 6 
200 8 
250 10 
300 12 
350 14 
400 16 
450 18 
500 20 
600 24 

CONVERSION FACTORS 

 TO CONVERT FROM TO MULTIPLY BY 
LENGTH INCHES(IN) MILLIMETERS(MM) 25.4 

INCHES(IN) CENTIMETERS(CM) 2.54 
FEET(FT) INCHES(IN) 12 

        
WEIGHT POUNDS(LB) KILOGRAMS(KG) 0.4536 

POUNDS(LB) NEWTONS(N) 4.448 
        

PRESSURE* PSI KILOGRAMS/M² 703 
PSI KILOGRAMS/CM² 0.0703 
PSI KILOGRAMS/MM² 0.000703 
PSI BAR 0.0689 
PSI ATMOSPHERE 0.068 
PSI KILOPASCAL 6.895 
PSI MEGAPASCAL 0.006895 
PSI NEWTON/MM² 0.006895 
PSI IN. WATER** 27.68 
PSI FT. WATER** 2.307 
PSI IN. MERCURY** 2.036 
PSI PSF 144 

        
AREA SQ. INCH (IN²) SQ. CENTIMETERS (CM²) 6.452 

TEMPERATURE 
TO CONVERT FROM DEGREES CENTIGRADE (C) TO DEGREES FAHRENHEIT (F): F=1.8*C+32 
TO CONVERT FROM DEGREES FAHRENHEIT (F) TO DEGREES CENTIGRADE (C): C=0.556* (F-32) 

NOTE: MOST FACTORS ARE ROUNDED OFF AND NOT EXACT CONVERSIONS. 
*- PSI = POUNDS PER SQUARE INCH AND PSF = POUNDS PER SQUARE FOOT 
**- WATER AT 60F, MERCURY AT 32F 
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MEASUREMENT EQUIVALENTS 

FRACTION DECIMAL MILLIMETERS 
      1/64 0.0156 0.3969 
    1/32   0.0313 0.7938 

        0.0394 1.0000 
      3/64 0.0469 1.1906 
  1/16     0.0625 1.5875 
      5/64 0.0781 1.9844 

        0.0787 2.0000 
    3/32   0.0938 2.3813 
      7/64 0.1094 2.7781 

        0.1181 3.0000 
1/8       0.1250 3.1750 

      9/64 0.1406 3.5719 
    5/32   0.1563 3.9688 

        0.1575 4.0000 
      11/64 0.1719 4.3656 
  3/16     0.1875 4.7625 
        0.1969 5.0000 
      13/64 0.2031 5.1594 
    7/32   0.2188 5.5563 
      15/64 0.2344 5.9531 

        0.2362 6.0000 
1/4       0.2500 6.3500 

      17/64 0.2656 6.7469 
        0.2756 7.0000 

    9/32   0.2813 7.1438 
      19/64 0.2969 7.5406 
  5/16     0.3125 7.9375 

        0.3150 8.0000 
      21/64 0.3281 8.3344 
    11/32   0.3438 8.7313 

        0.3543 9.0000 
      23/64 0.3594 9.1281 

3/8       0.3750 9.5250 
      25/64 0.3906 9.9219 

        0.3937 10.0000 
    13/32   0.4063 10.3188 
      27/64 0.4219 10.7156 

        0.4331 11.0000 
  7/16     0.4375 11.1125 
      29/64 0.4531 11.5094 
    15/32   0.4688 11.9063 

        0.4724 12.0000 
      31/64 0.4844 12.3031 

1/2       0.5000 12.7000 

FRACTION DECIMAL MILLIMETERS 
        0.5118 13.0000 

      33/64 0.5156 13.0969 
    17/32   0.5313 13.4938 
      35/64 0.5469 13.8906 

        0.5512 14.0000 
    9/16     0.5625 14.2875 
      37/64 0.5781 13.6844 

        0.5906 15.0000 
    19/32   0.5938 15.0813 
      39/64 0.6094 15.4781 
  5/8        0.6250 15.8750 

        0.6299 16.0000 
      41/64 0.6406 16.2719 
    21/32   0.6563 16.6688 

        0.6693 17.0000 
      43/64 0.6719 17.0656 
   11/16     0.6875 17.4625 
      45/64 0.7031 17.8594 

        0.7087 18.0000 
    23/32   0.7188 18.2563 
      47/64 0.7344 18.6531 

        0.7480 19.0000 
  3/4        0.7500 19.0500 

      49/64 0.7656 19.4469 
    25/32   0.7813 19.8438 

        0.7874 20.0000 
      51/64 0.7969 20.2406 
  13/16     0.8125 20.6375 

        0.8268 21.0000 
      53/64 0.8281 21.0344 
    27/32   0.8438 21.4313 
      55/64 0.8594 21.8281 

        0.8661 22.0000 
 7/8       0.8750 22.2250 

      57/64 0.8906 22.6219 
        0.9055 23.0000 

    29/32   0.9063 23.0188 
      59/64 0.9219 23.4156 
  15/16     0.9375 23.8125 

        0.9449 24.0000 
      61/64 0.9531 24.2094 
    31/32   0.9688 24.6063 

        0.9843 25.0000 
      63/64 0.9844 25.0031 

1             1.0000 25.4000 

TABLE 19 
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 March, 2011 THE WILLIAM POWELL COMPANY  
GENERAL TERMS AND CONDITIONS OF SALE  
1. TERMS EXCLUSIVE: The terms and conditions of the purchase order or requisition to which these GENERAL TERMS AND CONDITIONS OF SALE (these 
“Terms and Conditions”) relate or are attached (each, an “Order”), are exclusive and represent the full and final agreement of The William Powell Company, an Ohio corporation 
(“Powell”) and the purchaser (“Purchaser”) as they relate to the goods, materials, services or labor covered in the Order (all, whether or not tangible property or goods, the 
“Products”), and may not be added to, modified, superseded or altered except by written agreement or modification signed by Powell’s authorized representative, notwithstanding 
any additional or other proposals, terms and conditions which may now or in the future appear on Purchaser’s Orders or other forms (notification of objection thereto being given 
hereby), in whatever form transmitted, and notwithstanding any shipment of Products, acceptance of payments or other similar acts of Powell.  
2. SALE BY AGENT OR REPRESENTATIVE: These Terms and Conditions shall govern the liability and obligations of Powell in regard to the transaction in 
Products, whether the sale was procured directly by Powell or indirectly through an authorized sales representative.  
3. CONTRACT: Orders may be submitted to Powell in writing (which will include via an electronic transmission) or orally, provided, however, that if Purchaser fails to 
provide a detailed, formal written Order (a) within ten (10) days of an oral Order or (b) before shipment of the Order, whichever is earlier, then Product descriptions, quantities, 
specifications, etc., as set forth in Powell’s acknowledgement, acceptance and/or invoice, shall be conclusive and binding on both parties, and discrepancies shall be for Pur-
chaser’s account. All Orders are subject to credit approval and acceptance by Powell. An Order shall be deemed to have been accepted by Powell upon the first to occur of the 
following: (i) Powell’s first shipment or other tender of the Order or (ii) acceptance thereof by Powell in writing.  
4. PERMISSIBLE VARIATIONS: Powell has the right, prior to the delivery of Products to Purchaser and without the giving of notice to Purchaser, to make any 
changes in the composition, fabrication or design of the Products which, in the opinion of Powell, do not affect the general characteristics or properties of the Products. In addition, 
Powell may make any change or any variation in the Products, whether of quality or quantity, which is within governmental or professional standards or specifications applicable 
at the time of manufacture without giving notice to Purchaser. Purchaser will accept any Products which may incorporate any changes in the composition, fabrication or design.  
5. PRICES: Prices for Products are quoted and payable in U.S. dollars (“USD”). Prices stated in general price lists are subject to change without prior notice, at Powell’s sole 
discretion. Prices that are provided in a specific quotation will remain firm for thirty (30) days of the issued date of the written quotation. All prices are exclusive of freight costs, 
taxes and duties. All taxes (including, without limitation, sales, use, stamp, value added and other taxes) duties, fees, charges and assessments by whomsoever levied on or with 
respect to the Products, and whether levied against Purchaser or Powell, are for Purchaser’s account and, unless invoiced, shall be paid by Purchaser directly to the appropriate 
governmental agency.  
6. SHIPPING TERMS: Delivery of Products to Canada, the United States and Mexico shall be F.O.B. (as defined in the Uniform Commercial Code as in effect in the State 
of Ohio) Powell’s plant of manufacture. Delivery of Products outside of Canada, United States and Mexico shall be Ex Works (as defined by INCOTERMS 2000) Powell’s plant 
of manufacture. All transportation expenses, freight and insurance shall be paid by Purchaser, and risk of delay, loss or damage incurred in transit shall be borne by Purchaser, who 
shall be responsible to file any such claims with the relevant carrier(s) or insurers.  
Upon tender of delivery, title shall pass to Purchaser, subject to Powell’s right of stoppage in transit and to Powell’s security interest in the Products, as set forth in Section 8.  
If the Products are held by Powell subject to receiving instructions from Purchaser or in any case where Powell, in its sole discretion, determines any part of the Products should be 
held for Purchaser’s account, Powell may invoice the Products, and Purchaser agrees to make payment in accordance with these Terms and Conditions. Products invoiced and held 
at any location by Powell will be held at Purchaser’s risk, and Powell may charge for (but is not obligated to carry) insurance and storage.  
If Purchaser has declared or manifested an intention not to accept delivery in accordance with these Terms and Conditions, no tender will be necessary, but Powell may, at its op-
tion, give notice to Purchaser that Powell is ready and willing to deliver and such notice will constitute a valid tender of delivery.  
7. INSPECTION AND ACCEPTANCE: Each shipment shall be inspected by Purchaser for observable damage and/or non-conformity at the time of delivery of the 
Products. Failure to so inspect shall constitute a waiver of Purchaser’s rights of inspection and shall constitute an unqualified acceptance of the Products. If, after such inspection, 
Purchaser attempts to reject any Products, Purchaser shall fully specify all claimed damage or non-conformity in writing in a notice of rejection sent to Powell within five (5) days 
of delivery of the Products. Purchaser’s failure to so specify shall constitute a waiver of that damage or non-conformity. Partial deliveries shall be accepted by Purchaser and paid 
for according to these Terms and Conditions.  
8. PAYMENT TERMS: Payment shall be due net thirty (30) days from the date of invoice. Overdue accounts shall be subject to a carrying charge of one and one-half 
percent (1.5%) per month or portion of a month on the unpaid balance until paid in full. In the event Purchaser shall default on its obligations hereunder, Purchaser shall be liable 
for all of Powell’s costs and expenses of collection, including reasonable attorneys’ fees. Powell may, at its option, cancel and/or sell any unshipped Products should Purchaser fail 
to fulfill the complete terms of payment. Purchaser will have no right to offset any amounts against any payment or other obligation which Powell may owe to Purchaser. Powell 
hereby reserves a security interest in the Products to secure Purchaser’s payment of the purchase price and any other amounts owed by Purchaser, and Purchaser agrees that Powell 
may (but is not obligated to) take such action as Powell deems advisable to evidence and perfect such interest and that Purchaser will cooperate with Powell in the taking of such 
actions.  
9. CREDIT APPROVAL: Notwithstanding the provisions of Section 8, Powell may at any time decline to make any shipment or delivery or perform any work except 
upon receipt of payment or upon terms and conditions or security satisfactory to Powell, including, but not limited to, requiring that Purchaser provide Powell one or more letters 
of credit.  
10. LEAD TIMES: Estimated lead times, if specified, are approximate only and are not guaranteed. Failure to ship on or near the estimated date shall not entitle Purchaser to 
any remedy or to cancel the Order without charge. Estimated lead times are provided Ex Works Powell’s plant in weeks after receipt of Order. Estimated lead times are stated on a 
net basis and do not include any additional lead time due to scheduled and/or unscheduled plant shutdowns. Scheduled plant shutdowns include a two (2) week shutdown each 
winter and each summer. Estimated lead times are quoted on the basis of material availability and plant loading at the time of quotation, which are subject to change. Purchaser 
should confirm any estimated lead times at time of Order.  
11. MINIMUM ORDER CHARGE: With respect to any Order that includes spare, replacement or component parts (“Parts”) as Products, a minimum Order charge of 
One Hundred USD ($100) shall apply. With respect to any Order that includes valves (“Valves”) as Products, a minimum Order charge of Three Hundred Fifty USD ($350) shall 
apply.  
12. RETURN OF PRODUCTS: No Products shall be returned to Powell without Powell’s prior written agreement. Products returned by Purchaser shall be returned in 
the same condition as when delivery was affected by Powell. Only Products that are new, unused and in a condition suitable for immediate resale shall be considered for return. 
Powell reserves the right to assess a minimum thirty-five percent (35%) restocking charge for Products returned for reasons other than defects or non-conformity.  
13. CANCELLATION/SUSPENSION: Purchaser shall not cancel or suspend an Order without Powell’s prior written consent, which such consent Powell shall be 
under no obligation to provide. In the event of cancellation or suspension of an Order without Powell’s prior written consent, in addition to Powell’s other rights and remedies 
available hereunder and under applicable law, Purchaser shall pay cancellation charges as follows: (a) Order entered in Powell’s system, but no engineering yet initiated, 5%, (b) 
Engineering work has begun and orders for casings and/or outside purchased parts have been placed, 25%, (c) Castings poured and/or components made, but not yet received at 
Powell’s location, 75%, (d) Castings poured and/or components made and received at Powell’s location, 85%, (e) Manufacturing process started, 95% and (f) Components fin-
ished, 100%.  
Powell may cancel all or part of an Order immediately upon the happening of any of the following: Purchaser is delinquent on any of its obligations hereunder or under any order 
or transaction with Powell, insolvency of Purchaser; the appointment of a custodian as that term is defined in Title 11 U.S.C., as amended (the “Bankruptcy Code”), or the com-
mencement of a case under any chapter of the Bankruptcy Code or the bankruptcy, receivership, insolvency or similar laws of any country for, by or against Purchaser; Purchaser’s 
suspension or termination of business or assignment for the benefit of creditors; or any event, whether or not similar to the foregoing, which materially impairs Purchaser’s ability 
to perform hereunder. Powell’s rights to cancel or postpone set forth herein may be exercised by Powell without liability.  
14. CORRECTIONS: Powell reserves the right to make corrections to price lists, quotations, invoices or other contract documents in the event of clerical or typographical 
errors.  
15. COUNTRY OF ORIGIN: Powell reserves the right to furnish Products from any of its plants at its sole discretion and does not represent that the Products listed 
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herein originate from any specific country. Any costs affected by country of origin, including, but not limited to, customs duties, are not included in the purchase price and are for 
Purchaser’s account.  
16. INFORMATION REGARDING PRODUCTS: Purchaser acknowledges that it has received and is familiar with Powell’s and any other manufacturer’s labeling 
and literature concerning the Products and will forward such information to its employees, agents and customers.  
17. POWELL PRODUCT WARRANTY: For a period of (a) ninety (90) days from tender of delivery with respect to Parts and (b) the earlier of (i) eighteen (18) 
months from tender of delivery or (ii) twelve (12) months from installation with respect to Valves, Powell warrants to Purchaser that the Parts and/or Valves, as applicable, of its 
own manufacture are free of defects in material and workmanship, under normal use and proper operation. If any such Products fail to comply with such warranty, Powell, at Pow-
ell’s option, shall either: (i) replace such defective Products; (ii) furnish replacement parts for repairing Products (iii) issue written authorization for Purchaser or others to replace 
or repair, without charge to Purchaser, at costs comparable to Powell’s normal manufacturing costs, those parts proven defective; or (iv) refund all monies paid by Purchaser to 
Powell for such Products and, at the sole discretion of Powell, have the Products returned to Powell at Powell’s expense. Finished materials and accessories purchased from other 
manufacturers are warranted only to the extent of the manufacturer’s warranty to Powell (to the extent transferable by Powell to Purchaser). Any alteration in material or design of 
the Products or component parts thereof by Purchaser or others and/or the undertaking of repairs or replacement by Purchaser or its agents without Powell’s written consent shall 
relieve Powell of all responsibility herewith.  
Powell’s obligations under this warranty shall be conditioned upon (a) Purchaser’s notifying Powell of any alleged defect(s) in a writing that references Purchaser’s Order number 
and provides complete identification of any allegedly defective Products within ten (10) days of the discovery of the damage or defect, and (b) Powell’s satisfying itself upon in-
spection that its warranty has been breached. Purchaser may not bring any action under or arising from an Order or these Terms and Conditions unless such action is commenced 
within one year after the cause of action accrues.  
EXCEPT AS SET FORTH IN THIS SECTION 17, POWELL MAKES NO WARRANTY CONCERNING THE PRODUCTS WHATSOEVER; POWELL DISCLAIMS AND 
EXCLUDES ALL OTHER WARRANTIES, EXPRESS OR IMPLIED, INCLUDING, WITHOUT LIMITATION, WARRANTIES OF NON-INFRINGEMENT AND THE IM-
PLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE OBLIGATIONS SET FORTH IN THIS SECTION 17 ARE POW-
ELL’S SOLE OBLIGATIONS AND PURCHASER’S EXCLUSIVE REMEDY. POWELL SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL OR 
CONSEQUENTIAL DAMAGES, AND PURCHASER HEREBY WAIVES, FOR ITSELF AND ITS SUCCESSORS AND ASSIGNS, (A) ANY AND ALL CLAIMS FOR PU-
NITIVE DAMAGES AND (B) ALL CLAIMS OF NEGLIGENCE OR STRICT LIABILITY OR BOTH. WITHOUT LIMITATION TO THE FOREGOING, IN NO EVENT 
SHALL POWELL BE LIABLE FOR THE LOSS OF USE OF THE PRODUCT OR FOR THE LOSS OF USE OF ANY OTHER PRODUCT, PROCESS, EQUIPMENT, OR 
FACILITIES OF PURCHASER OR OF THE END-USER, WHETHER PARTIALLY OR WHOLLY DUE TO DEFECTS IN MATERIAL AND/OR WORKMANSHIP AND/
OR DESIGN OF POWELL’S PRODUCT, AND IN NO EVENT SHALL POWELL BE LIABLE FOR REMOVAL OF APPURTENANCES OR INCIDENTALS SUCH AS 
CONNECTIONS, PIPE WORK AND SIMILAR ITEMS OF OBSTRUCTION OR FOR ANY COSTS BROUGHT ABOUT BY NECESSITY OF REMOVING THE PRODUCT 
FROM ITS POINT OF INSTALLATION.  
Purchaser (a) recognizes that the limitations contained in this Section 17 are material factors in Powell’s sale of the Products at the price(s) specified, and (b) agrees that any ac-
commodation to Purchaser by Powell, whether for sales policy reasons or otherwise, shall not be taken to establish any liability of Powell or any contract term inconsistent with 
this Agreement.  
Purchaser shall neither make nor purport to make (a) any warranty to any person by or on behalf of Powell or (b) any warranty or representation inconsistent with this Section 17.  
18. COMPLIANCE WITH LAWS: Powell certifies that the Products produced by it, if any, were produced in compliance with all applicable requirements of Sections 
6, 7 and 12 of the Fair Labor Standards Act of 1938, as amended, and the Regulations and Orders of the Administrator of the Wage and Hour Division issued under Section 14 
thereof.  
Powell shall endeavor to comply with all applicable Ohio and United States federal laws. Powell is not responsible for compliance with any other laws or regulations, or with any 
Product standard or specification, whether of general or particular application, unless Purchaser has furnished specific written notice thereof prior to Powell’s entry of Purchaser’s 
Order.  
All sales of Products are conditioned upon and subject to strict compliance with United States export control laws, rules and regulations, including, without limitation, the Export 
Administration Act, the Export Administration Regulations, the Arms Control Act, the International Traffic in Arms Regulations, the Trading With the Enemy Act, the Interna-
tional Economic Powers Act and the Foreign Assets Control Regulations, as they may be amended and supplemented from time to time (each, an “Export Law” and collectively, 
the “Export Laws”). For any sale of Products requiring a license, permit or other approval under any Export Law (“Restricted Products”), Powell shall determine the feasibility of 
obtaining such license, permit or other approval (“Export Approval”) and whether it will fill the order for the Restricted Products in light of required Export Approval. In the event 
Powell applies for Export Approval for the Restricted Products, it shall do so at Purchaser’s cost and expense and Purchaser agrees to reimburse Powell for any cost or expenses 
(including Powell’s reasonable attorneys’ fees) incurred by Powell in pursuing Export Approval. Powell shall not be under any obligation to ship any such Restricted Products 
unless and until such Export Approval is granted, and only in strict compliance with the terms and conditions of such Export Approval. Purchaser shall be responsible for timely 
obtaining and maintaining any required import license, permit or approval necessary to import any Restricted Products into Purchaser’s country and any other required governmen-
tal authorization (“Import Approval”). Powell shall not be liable if any Export Approval or Import Approval is delayed, denied, revoked, restricted or not renewed, and Purchaser 
shall not be relieved thereby of its obligations to pay Powell for the Restricted Products or Powell’s costs and expenses of obtaining Export Approval in respect of Restricted Prod-
ucts under the Export Laws.  
For Products other than Restricted Products, Purchaser (or its designated export agent) shall be responsible for the timely application for any required export authorization and the 
payment of any required fees, duties, taxes, tariffs, levies or other charges necessary to export the Products out the United States of America and shall be responsible for timely 
obtaining and maintaining any required Import Approval and the payment of any required fees, duties, taxes, tariffs, levies or other charges necessary to import the Products into 
Purchaser’s country. Powell shall not be liable if any export authorization or Import Approval is delayed, denied, revoked, restricted or not renewed, and Purchaser shall not be 
relieved thereby of its obligations to pay Powell for the Products.  
Purchaser shall not make any disposition of any Products purchased hereunder, by way of transshipment, reexport, diversion or otherwise, other than in and to the ultimate end user 
and country of destination specified on Purchaser’s order or declared as the ultimate end user and country of ultimate destination on Powell’s invoices, except as the Export Laws 
or Export Approval may expressly permit. Purchaser shall not distribute or resell any Product to or within any country or to any individual, government authority or other entity 
that is presently or at any time in the future subject to sanctions of the United States government, or is in violation of any Export Laws or other United States federal laws, statutes, 
codes, Executive Orders, decrees, rules or regulations relating to terrorism, drug trafficking or money laundering, or is designated under any such authority as being subject to 
sanctions or connected in any way to terrorism, drug trafficking or money laundering, including, without limitation, on the Specially Designated Nationals List and Block Persons 
List maintained by the Office of Foreign Assets Control (OFAC), United States Department of the Treasury, and the Denied Persons List, the Entity List and the Unverified List 
maintained by the Bureau of Industry and Security, United States Department of Commerce.  
Purchaser shall indemnify and hold harmless Powell from and against any damages, liabilities or expenses of any kind incurred by Powell as a result of Purchaser’s direct or indi-
rect breach of any term or condition related to the Export Laws.  
19. SAFETY: Purchaser warrants that it will comply with all laws, regulations, standards and requirements which are applicable to the use of the Products and Purchaser’s 
business.  
20. CONFIDENTIALITY: Purchaser will not disclose or otherwise disseminate, directly or indirectly, any of the terms of these Terms and Conditions or any other infor-
mation of Powell given to or received by Purchaser or its associates or agents, unless Purchaser received Powell’s written permission or such information is required to be dis-
closed by law or becomes part of the public domain through no fault of Purchaser, its associates or agents.  
21. GOVERNING LAW; JURISDICTION AND VENUE: These Terms and Conditions shall be governed by and construed in accordance with the internal laws 
of the State of Ohio, without regard to such state’s choice of law principles. These Terms and Conditions shall not be governed by or construed in accordance with the United 
Nations Convention on the International Sale of Goods, 1980, for any purpose. Customer and Powell hereby submit to the jurisdiction and venue of the state and federal courts in 
Cincinnati, Hamilton County, Ohio over any controversy relating to or arising from these Terms and Conditions. Notwithstanding the foregoing, Powell’s right to institute or de-
fend any proceedings in any jurisdiction, in or out of the United State of America, shall not be limited.  
22. SEVERABILITY: If any of the provisions of these Terms and Conditions are deemed invalid, illegal or unenforceable, the validity, legality and enforceability of the 
remaining provisions will in no way be affected or impaired thereby.  
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23. FORCE MAJEURE: Delivery of all or any part of the Products is contingent upon Powell’s ability to obtain supplies, raw materials and  
services through its regular and usual sources of supply. If by reason of any contingency beyond Powell’s reasonable control, including (but not limited to) war, governmental 
requests, restrictions or regulations, fire, flood, casualty, accident, or other acts of God, strikes or other difficulties with employees, delay or inability to obtain labor, equipment, 
material and services through Powell’s usual sources, failure or refusal of any carrier to transport materials, delay in transport thereof, or any other similar occurrence, Powell is not 
able to meet anticipated deliveries, Powell shall not be liable therefore and may, in its discretion without prior notice to Purchaser, postpone the delivery date(s) under this docu-
ment for a time which is reasonable under all the circumstances. If during the occurrence of any of the foregoing contingencies, Powell holds any of the Products, Powell may 
invoice and hold the same for the account of Purchaser and Purchaser agrees to make payment at the maturity of the invoice so rendered.  
24. ASSIGNMENT: No right or interest in the contract arising from these Terms and Conditions shall be assigned by Purchaser and no delegation of any obligation owed by 
Purchaser shall be made without the prior written permission of Powell. As used herein, “Purchaser” and “Powell” include the respective heirs, executors, personal representatives, 
successors and permitted assigns of each.  
25. REMEDIES CUMULATIVE; NO WAIVER: The individual rights and remedies of Powell reserved herein shall be cumulative and additional to any other or 
further remedies provided in law or equity or in this document. Waiver by Powell of performance or breach of any provision hereof by Purchaser, or failure of Powell to enforce 
any provision hereof which may establish a defense or limitation of liability, shall not be deemed a waiver of future compliance therewith or a course of performance modifying 
such provision, and such provision shall remain in full force and effect as written.  
26. LIMITATION OF LIABILITY: UNDER NO CIRCUMSTANCES SHALL POWELL BE LIABLE TO PURCHASER UNDER OR IN CONNECTION WITH 
ORDERS FOR PRODUCTS AND THESE TERMS AND CONDITIONS, WHETHER ANY CLAIM FOR RECOVERY IS BASED UPON OR ARISES OUT OF THEORIES 
OF BREACH OF CONTRACT, BREACH OF WARRANTY, INDEMNIFICATION, NEGLIGENCE, TORT (INCLUDING STRICT LIABILITY) OR OTHERWISE, IN EX-
CESS OF AN AMOUNT EQUAL TO THE NET CONTRACT VALUE OF THE PRODUCTS PROVIDED BY POWELL TO PURCHASER DURING THE MOST 
RECENTLY ENDED CALENDAR QUARTER. 
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The Wm. Powell Company - Profile 
 
The Wm. Powell Company is very proud of our achievements and our evolution in the past 166 
years.  We like to refer to ourselves as 166 years young due to our flexibility in changing quickly to 
our customer and the industry’s needs.  Our business strategy is to maintain excellent customer 
service.  We will continue to focus on manufacturing the best of class products both in design fea-
tures and quality, at competitive prices.    
 
The Wm. Powell Company’s products include a wide variety of valves in bronze, iron, steel, and 
corrosion resistant alloys for class 125 to class 4500 pressure service.  Our experience as pioneer in 
the development of industrial valves encompasses over a century and a half of craftsmanship and 
valve know-how.  Through modern engineering, laboratory, research and testing facilities, the Wm. 
Powell Company has been a leader in changes in our industry.  Our on-going program is a long-
term commitment to the valve industry and is poised for significant future growth. 
 
Powell Valves has endured a Civil War, World Wars I and II, and the Korean and Vietnam Wars.  
Powell rebuilt after floods, U.S. economic disaster in the Great Depression, and fierce foreign com-
petition to help put men on the moon.  Whether it was the “Manhattan Project”, projects on U.S. 
Nuclear Submarines, Titan or Atlas rockets, in Nuclear Power plants, at Chemical or Petroleum 
plants, Pulp and Paper mills, or the harshness of cryogenic use, Powell Valve has a long tradition of 
quality in temperatures from – 425°F to 1500°F and pressures from Class 125 to 4500. 
 
Powell’s market base is the Industrial Users: Petrochemical, Industrial Gas, Pulp & Paper, Pharma-
ceutical, Hydrocarbon processing, Food processing, Mining, Power Generation, Pipeline, Chemi-
cal, and Mechanical construction.  Powell has formed business partnerships with industrial end-
users, contractors, distributors and A&E’s in the United States and around the World.  Business 
partnerships formed on competitively priced product, on-time delivery, service and our tradition of 
product reliability. 
 
Powell’s network of support and product availability is unmatched.  Powell offers the most com-
plete multi-turn product line from a single source manufacturer.  Powell’s products are of the high-
est quality standards, are competitively priced and are produced with modern manufacturing tech-
nology and astute materials sourcing, with strategic purchasing & financial ventures in place.   
 
Powell’s diverse products and services, industry knowledge, project capabilities and reputation, 
coupled with our high quality distribution network, create a win-win arrangement where the end-
user, contractor, distributor and manufacturer can benefit.   
 
The Wm. Powell Company has made a commitment to our industry to increase growth and market 
share, with quality competitive products and services and on-time delivery.  This is a global com-
mitment. 
 
Powell’s end user customers have to react quickly to the demands that are on them to expand their 
businesses by implementing increased capacity and introducing new products into the market 
place at low costs and fast turn around times.  Powell has addressed our customer’s needs by in-
creasing finished product inventory to over $30,000,000 USD in the U.S.A. and with inventory hubs 
in Asia and Europe.  As an additional advantage to our domestic and global customers, The Wm. 
Powell Company’s Manning, SC facility is a Registered Free Trade Zone. 
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Powell also used its valve knowledge and expertise to construct a modification facility in the U.S.A. 
to assist customers with their needs, such as,  automation, trim changes, end connection changes, 
additional quality inspections and special service pressure testing requirements, field service, etc«    
 
The Wm. Powell Company is a closely held private corporation that has been in business since 
1�46.  In fact, only nine presidents have led the Company through its 166, plus, years.  The fact that 
we have been a healthy corporation during this period of time, having survived wars, depressions 
and natural disasters – in a very competitive marketplace – speaks well for itself. 
 
We look forward to further discussing ways that The Wm. Powell Company can capture current 
and future opportunities together. 
 
Again, The Wm. Powell Company thanks you for your interest in our company, our products and 
services. Powell looks forward to discussing ways to be your Preferred Valve Supplier. If you should 
have any questions, or comments, please contact us.   
 
 
Sincerely, 
 
 
 
 
Randy Cowart  
President, CEO & Chairman  
The Wm. Powell Company 
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POWELL’S STANDARD MATERIAL  
INSPECTION FLOW 

 

Base Figure Number  Page(s) 

1603, 1903, 1103, 1203  8-10 

1607, 1907, 1107, 1207  11-13 

1631, 1931, 1131, 1231  14-16 

1631, 1931, 1131, 1231  
Y-Pattern 

 17-19 

1684, 1984, 1184, 1284   20-22 

1684, 1984, 1184, 1284  
Y-Pattern 

 23-25 

1661, 1961, 1161, 1261   26-28 

1695, 1995, 1195, 1295   29-31 

1665, 1965, 1165, 1265   32-34 

1665, 1965, 1165, 1265  
Y-Pattern 

 35-37 

PRESSURE SEAL VALVE  
FIGURE NUMBER INDEX 
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BRAIDED CARBON YARN 
END RINGS WITH  
CORROSION INHIBITOR 

DIE FORMED FLEXIBLE GRAPHITE RIBBON INNER RINGS 
WITH CORROSION INHIBITOR 

STANDARD PACKING  
ARRANGEMENT 

Powell standard design cast steel valves are 
designed and manufactured to a 100 ppm 
maximum fugitive emissions level. 

BELLEVILLE WASHERS 

LIVE LOAD OPTION 

LANTERN RING OPTION 

LANTERN RING 

 

Lantern ring design and other special packing 
arrangements available. The lantern ring arrange-
ment consists of two packing sets with lantern 
spacer between the sets. The bonnet connection 
at the lantern ring location allows monitoring of 
leakage past packing set. 

Live load design with standard packing. Live 
load washers help maintain packing load to 
reduce frequency of packing adjustment. 
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PRESSURE SEAL GASKET DESIGN 

In the bolted bonnet design, increased pressure can lead to a reduction in the gasket sealing force al-
lowing for potential leak points to form. 

BOLTED BONNET DESIGN 

PRESSURE SEAL DESIGN 

The pressure seal design, originally patented and continually improved upon by Wm. Powell Company, 
resolves the bolted bonnet potential leak issue by using the fluid pressure to increase the gasket sealing 

force. Some of the other key features of the Powell pressure seal valve are as follows: 
• No pressure retaining body/bonnet flanges or bolting results in lighter weight design compared to 

bolted bonnet. 
• Differential angle between bonnet and gasket, unique to Powell pressure seal valves, concentrates the 

gasket seal force for a better seal at gasket tip. 
• Take-up plate and bolting creates initial gasket seal and ensures seal throughout the entire range of 

working pressures. 
• Take-up plate is separate piece from yokearm which allows removal of yokearm without disturbing 

pressure seal joint. 
• Powell uses a metal gasket in its standard pressure seal design which is a stronger material with a 

longer lifetime and lower coefficient of thermal expansion compared to softer gaskets.  
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PRESSURE SEAL GATE VALVES 
CAST  CARBON , STAINLESS STEEL OR ALLOY STEEL 
2 TO 24“ (50 TO 600 mm) 
ASME CLASSES 600 TO 2500 

DESIGN FEATURES: 
• Flexible Wedge for improved 

seating and ease of operation, 
especially in high temperature 
service. Wedges are accurately 
guided thru the entire stroke. 

• Valves are full port design per 
ASME B16.34 Table A-1. 

• Standard trim is stellite faced 
seat and disc seat surfaces, and 
13% chrome stem (API trim 5). 
Other trims available on request. 

• Seat faces lapped for smooth 
finish and superior sealing. 

• Stems are non-rotating with sur-
face finish to maximize packing 
seal for low fugitive emissions. 

• Yoke arms designed for ease of 
gear, motor or cylinder actuator 
adaptation. 

• Each valve is shell, seat and back-
seat pressure tested per industry 
standard API 598. 

• Gland is two piece gland / gland 
flange design for optimal align-
ment and uniform packing com-
pression. 

• Each valve has a unique certifica-
tion number that is traceable to 
the valve certification sheet which 
includes MTR data, pressure test 
report, inspection report and cer-
tificate of conformance. 

• Valve sizes 4” and smaller have 
bonnet take up ring design instead 
of support plate design. 

• Weld end valves are B16.10 short 
pattern design. Flanged end valves 
are available on request and are 
B16.10 long-pattern design. Weld 
end valve dimensions given in 
table on next page. 

• Other available options as follows: 
-Alternate valve materials such as  
  chrome and stainless steel alloys 
-Alternate trim materials 
-Bypass, drain and other auxiliary  
  connections 
-Gear, motor, and cylinder actuators  
  available 
-NACE service 
-Special cleaning for applications such  
  as oxygen or chlorine 
-Other options available as specified 

Class  Fig. No.  

600 1603 

900 1903 

1500 1103 

2500 1203 

Item Applicable  
Specification 

Wall thickness  API 600 
Pressure - temperature ratings ASME B16.34 

General valve design  ASME B16.34 
End to End dimensions  ASME B16.10 

Flange design ASME B16.5 
Butt Weld design ASME B16.25 

Materials ASTM 

Design Specifications  

STANDARD MATERIALS (Other materials available) 
PART MATERIALS 

Body A216 Gr. WCB 
(STANDARD) A217 Gr. WC6 A217 Gr. WC9 A217 Gr. C12A 

Bonnet A105 A182 F11 A182 F22 A182 F91 
Yokearm A216 Gr. WCB 

Wedge  A216 WCB +  
Stellite 6 Faced  

A217 WC6 +  
Stellite 6 Faced 

A217 WC9 +  
Stellite 6 Faced  

A217 C12A +  
Stellite 6 Faced 

Seat Ring Carbon Steel +  
Stellite 6 Faced  

A182 F11 +  
Stellite 6 Faced  

A182 F22 +  
Stellite 6 Faced  

A182 F91 +  
Stellite 6 Faced 

Stem  A182 F6a 
Stem Bushing  A 439 Ductile NI-Resist Gr. D2 

Stem Bushing Lock 
Nut Steel 

Gland Flange A216 Gr. WCB 
Eye Bolt A193 Gr. B7 

Eye Bolt Nut A194 Gr. 2H 
Gland SST 410 

Packing Graphite 
Packing Washer / 
Packing Spacer SST 410 

Protective Ring SST 410 
Segmental Thrust 

Ring SST 410 

Support Plate Steel 
Gasket SST 304L 

Hand Wheel Malleable Iron or Steel 
Hand Wheel Nut Steel 

Key Steel 
Lubricant Fitting Steel 
Bonnet Takeup / 

Yoke Stud A193 Gr. B7 A193 Gr. B16 

Bonnet Takeup / 
Yoke Nut A194 Gr. 2H A194 Gr. 7 



 

9 

GATE VALVE DIMENSIONS (CLASS 600—2500). 

(1) Gear operators standard for 16” and up classes 600 to 1500 and 14” and up for class 2500.  
B = Center to top closed 
C = Center to top open 

SIZE ASME 600 ASME 900 ASME 1500 
in 

A B(1) C(1) D E A B(1) C(1) D E A B(1) C(1) D E 
mm 

2 7.00 15.7 18.2 2.00 8 8.50 19.7 22.0 1.87 14 8.50 19.7 22.0 1.87 14 
50 178 399 462 51 200 216 499 558 48 356 216 499 558 48 356 
2½ 8.50 19.6 22.6 2.50 12 10.00 21.5 24.1 2.25 14 10.00 21.5 24.3 2.25 14 
65 216 498 573 64 305 254 546 612 57 356 254 545 616 57 356 
3 10.00 20.3 23.7 3.00 12 12.00 22.8 26.1 2.87 14 12.00 23.7 27.1 2.75 16 

80 254 516 602 76 305 305 578 664 73 356 305 603 688 70 406 
4 12.00 24.4 29.0 4.00 14 14.00 25.2 29.5 3.87 16 16.00 27.7 31.9 3.62 20 

100 305 620 736 102 356 356 640 750 98 406 406 703 811 92 500 
6 18.00 27.6 34.1 6.00 20 20.00 28.7 35.1 5.75 20 22.00 30.2 36.3 5.37 22 

150 457 700 865 152 508 508 729 892 146 508 559 768 923 136 560 
8 23.00 32.6 41.2 7.87 20 26.00 33.6 42.0 7.50 25 28.00 34.8 42.6 7.00 28 

200 584 828 1047 200 508 660 854 1066 191 640 711 883 1083 178 720 
10 28.00 38.4 49.0 9.75 25 31.00 44.2 53.5 9.37 30 34.00 44.5 53.3 8.75 28 
250 711 975 1245 248 640 787 1122 1360 238 762 864 1131 1353 222 710 
12 32.00 44.5 56.9 11.75 28 36.00 59.3 70.4 11.12 30 39.00 50.1 60.5 10.37 30 
300 813 1129 1445 298 680 914 1505 1788 282 762 991 1272 1535 263 762 
14 35.00 56.9 62.1 12.87 30 39.00 66.9 79.2 12.25 30 42.00 63.1 74.5 11.37 36 
350 889 1445 1577 327 762 991 1700 2011 311 762 1067 1604 1892 289 914 
16 39.00 74.9 14.75 18 43.00 76.1 14.00 24 47.00 76.1 13.00 24 
400 991 1903 375 460 1092 1933 356 610 1194 1933 330 610 
18 43.00 84.9 16.50 18 48.00 88.7 15.75 24 53.00 84.6 14.62 24 
450 1092 2157 419 460 1219 2255 400 610 1346 2149 371 610 
20 47.00 86.6 18.25 18 52.00 92.2 17.50 24 58.00 104 16.37 24 
500 1194 2200 464 460 1321 2342 445 610 1473 2626 416 610 
24 55.00 90.4 22.00 18 61.00 106 21.00 24 76.50 138 19.62 24 
600 1397 2295 559 460 1549 2680 533 610 1943 3490 498 610 

SIZE ASME 2500 

in 
A B(1) C(1) D E 

mm 

2 11.00 18.6 20.5 1.50 12 

50 279 473 521 38 300 

2½ 13.00 22.0 26.1 1.87 18 

65 330 558 662 48 457 

3 14.50 22.0 26.1 2.25 18 

80 368 558 662 57 457 

4 18.00 28.2 32.0 2.87 20 

100 457 717 812 73 508 

6 24.00 31.4 36.5 4.37 24 

150 610 798 928 111 610 

8 30.00 39.2 47.2 5.75 24 

200 762 997 1200 146 610 

10 36.00 45.3 52.6 7.25 30 

250 914 1151 1335 184 762 

12 41.00 52.7 66.7 8.62 36 

300 1041 1339 1695 219 914 

14 44.00 74.2 9.50 24 

350 1118 1885 241 610 

16 49.00 77.0 10.87 24 

400 1245 1956 276 610 

18 55.00 79.9 12.25 32 

450 1397 2030 311 800 
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PRESSURE SEAL GATE VALVES 
CAST  CARBON , STAINLESS STEEL OR ALLOY STEEL 
2 TO 24“ (50 TO 600 mm) 
ASME CLASSES 600 TO 2500 

WT = Weight 
F = Dismantling Dimension 
CV = Flow Coefficient 

Note: Does not include weight of gear. 

SIZE ASME 600 ASME 900 ASME 1500 ASME 2500 

in 
F 

in 
WT 

lb 
CV F 

in 
WT 

lb 
CV F 

in 
WT 

lb 
CV F 

in 
WT 

lb 
CV 

mm mm kg mm kg mm kg mm kg 

2 27.5 95 240 30.2 95 210 30.2 95 210 30.6 176 140 

50 699 43   766 43   766 43    778 80   

2½ 30.2 125 390 30.3 125 310 32.8 135 310 34.6 348 220 

65 768 56   769  56   832 61   878 158   

3 32.3 143 560 35.4 154 510 36.9 221 470 34.6 392 310 

80 821 65   898 70   937 100   878 178   

4 39.0 181 1000 40.4 229 950 43.9 401 830 43.2 522 520 

100 990 82   1025 104   1115 182   1098 237   

6 45.5 364 2400 46.9 518 2200 47.2 760 2000 50.3 772 1300 

150 1155 165   1192 235   1199 345   1278 381   

8 54.5 712 4300 56.4 904 3900 57.1 1583 3400 60.2 1852 2300 

200 1385 323   1433 410   1449 718   1530 840   

10 65.2 1091 6700 68.2 1820 6200 66.4 2787 5400 72.5 3504 3700 

250 1655 495   1733 825   1687 1264   1841 1589   

12 76.6 1616 10000 78.0 2586 9000 78.0 3235 7800 82.6 5420 5400 

300 1945 733   1982 1173   1980 1467   2098 2458   

14 84.5 2221 12000 81.5 3421 11000 89.8 5140 9400 94.1 7110 6600 

350 2146 1007   2069 1552   2282 2336   2391 3225   

16 94.2 2898 16000 99.4 4291 14000 101.9 6477 12000 111.8 4016 8600 

400 2393 1314   2523 1946   2588 2937   2840 4801   

18 105.3 3646 21000 111.5 5164 19000 114.9 7857 16000 114.7 10587 11000 

450 2675 1654   2832 2342   2917 3563   2913 4801   

20 116.4 4456 25000 122.3 6005 23000 129.0 9256 20000 

  
500 2958 2021   3106 2723   3275 4198   

24 141.9 6231 37000 147.5 7463 33000 161.3 11983 29000 

600 3605 2826   3747 3385   4098 5434   
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PRESSURE SEAL PARALLEL SEAT GATE VALVES 
CAST  CARBON , STAINLESS STEEL OR ALLOY STEEL 
2 TO 24“ (50 TO 600 mm) 
ASME CLASSES 600 TO 2500 

DESIGN FEATURES: 
• Standard trim is stellite faced seat 

and disc seat surfaces, and 13% 
chrome stem (API trim 5). Other 
trims available on request. 

• Valves are full port design per ASME 
B16.34 Table A-1. 

• Seat faces lapped for smooth finish 
and superior sealing. 

• Stems are non-rotating with surface 
finish to maximize packing seal for 
low fugitive emissions. 

• Yoke arms designed for ease of gear, 
motor or cylinder actuator adaptation. 

• Each valve is shell, seat and backseat 
pressure tested per industry standard 
API 598. 

• Gland is two piece gland / gland 
flange design for optimal alignment 
and uniform packing compression. 

• Parallel Discs are spring supported, 
offering a more refined seal. 

• Weld end valves are B16.10 short 
pattern design. Flanged end valves are 
available on request and are B16.10 
long pattern design. Weld end valve 
dimensions given in table on next 
page. 

• Each valve has a unique certification 
number that is traceable to the valve 
certification sheet which includes 
MTR data, pressure test report, inspec-
tion report and certificate of confor-
mance. 

• Valve sizes 4” and smaller have bon-
net take up ring design instead of sup-
port plate design. 

• Other available options as follows: 
-Alternate valve materials such as chrome 
and stainless steel alloys 

-Alternate trim materials 
-Bypass, drain and other auxiliary connec-
tions 

-Gear, motor, and cylinder actuators avail-
able 

-NACE service 
-Special cleaning for applications such as  
  oxygen or chlorine 
-Other options available as specified 

Class  Fig. No.  

600 1607 

900 1907 

1500 1107 

2500 1207 

Item Applicable Specification 
Wall thickness  API 600 

Pressure - temperature ratings ASME B16.34 
General valve design  ASME B16.34 

End to End dimensions  ASME B16.10 
Flange design ASME B16.5 

Butt Weld design ASME B16.25 
Materials ASTM 

Design Specifications  

STANDARD MATERIALS (Other materials available) 
PART MATERIALS 

Body A216 Gr. WCB 
(STANDARD) A217 Gr. WC6 A217 Gr. WC9 A217 Gr. C12A 

Bonnet A105 A182 F11 A182 F22 A182 F91 
Yokearm A216 Gr. WCB 

Disc A105 + Stellite 6 
Faced  

A182 F11 +  
Stellite 6 Faced 

A182 F22 + 
Stellite 6 Faced  

A182 F91 + 
Stellite 6 Faced 

Screw SST 304 
Disc Holder A105 A182 F11 A182 F22 A182 F91 

Spring Inconel 

Seat Ring Carbon Steel +  
Stellite 6 Faced  

A182 F11 +  
Stellite 6 Faced  

A182 F22 +  
Stellite 6 Faced  

A182 F91 +  
Stellite 6 Faced 

Stem  A182 F6a 
Stem Bushing  A 439 Ductile NI-Resist Gr. D2 

Stem Bushing Lock 
Nut Steel 

Gland Flange A216 Gr. WCB 
Eye Bolt A193 Gr. B7 

Eye Bolt Nut A194 Gr. 2H 
Gland SST 410 

Packing Graphite 
Packing Washer / 
Packing Spacer SST 410 

Protective Ring SST 410 
Segmental Thrust 

Ring SST 410 

Support Plate Steel 
Gasket SST 304L 

Hand Wheel Malleable Iron or Steel 
Hand Wheel Nut Steel 

Key Steel 
Lubricant Fitting Steel 
Bonnet Takeup / 

Yoke Stud A193 Gr. B7 A193 Gr. B16 

Bonnet Takeup / 
Yoke Nut A194 Gr. 2H A194 Gr. 7 



 

12 

PARALLEL SLIDE GATE VALVE DIMENSIONS (CLASS 600—2500). 

(1) Gear operators standard for 16” and up classes 600 to 1500 and 14” and up for class 2500.  

B = Center to top closed 
C = Center to top open 

SIZE ASME 600 ASME 900 ASME 1500 
in 

A B(1) C(1) D E A B(1) C(1) D E A B(1) C(1) D E 
mm 

2 7.00 16.7 19.2 2.00 8 8.50 20.7 23.0 1.87 14 8.50 21.6  24.0 1.87 14 
50 178 424 488 51 200 216 526 584 48 356 216  549  608 48 356 
2½ 8.50 20.6 23.6 2.50 12 10.00 22.5 25.1 2.25 14 10.00 22.5 25.3 2.25 14 
65 216 523 599 64 305 254 572 638 57 356 254 572 643 57 356 
3 10.00 21.3 24.7 3.00 12 12.00 23.8 26.1 2.87 14 12.00 24.7 28.1 2.75 16 

80 254 541 627 76 305 305 605 663 73 356 305 627 714 70 406 
4 12.00 25.4 30.0 4.00 14 14.00  25.2 29.5 3.87 16 16.00 28.7 32.9 3.62 20 

100 305 645 762 102 356 356 640 750 98 406 406 729 836 92 500 
6 18.00 29.6 36.1 6.00 20 20.00 30.7 37.1 5.75 20 22.00 31.9 38.0 5.37 22 

150 457 752 917 152 508 508 780 942 146 508 559 810 965 136 560 
8 23.00 34.6 43.2 7.88 20 26.00 35.6 44.0 7.50 25 28.00 36.8 44.6 7.00 28 

200 584 879 1097 200 508 660 904 1118 191 640 711 935 1133 178 720 
10 28.00 40.4 51.0 9.75 25 31.00 46.2 55.5 9.37 30 34.00 46.5 55.3 8.75 28 

250 711 1026 1295 248 640 787 1173 1410 238 762 864 1181 1405 222 710 
12 32.00 46.5 58.9 11.75 28 36.00 61.3 72.4 11.12 30 39.00 52.1 62.5 10.37 30 

300 813 1181 1496 298 680 914 1557 1839 282 762 991 1323 1588 263 762 
14 35.00 59.9 65.1 12.88 30 39.00 69.9 82.2 12.25 30 42.00 66.1 77.5 11.37 36 

350 889 1521 1654 327 762 991 1775 2088 311 762 1067 1679 1969 289 914 
16 39.00 73.2 14.75 18 43.00 91.3 14.00 24 47.00 79.0 13.00 24 

400 991 1859 375 460 1092 2311 356 610 1194 2007 330 610 
18 43.00 80.6 16.50 18 48.00 96.7 15.75 24 53.00 87.6 14.62 24 

450 1092 2047 419 460 1219 2202 400 610 1346 2225 371 610 
20 47.00 91.9 18.25 18 52.00 124.7 17.50 24 58.00 106.4 16.37 24 

500 1194 2334 464 460 1321 3167 445 610 1473 2703 416 610 
24 55.00 116.6 22.00 18 61.00 160.1 21.00 24 76.50 140.4 19.62 24 

600 1397 2962 559 460 1549 4067 533 610 1943 3566 498 610 

SIZE ASME 2500 

in 
A B(1) C(1) D E 

mm 

2 11.00 19.3 21.4 1.50 12 

50 279 490 543 38 300 

2½ 13.00 23.0 27.1 1.87 18 

65 330 584 688 48 457 

3 14.50 23.5 26.4 2.25 18 

80 368 596 670 57 457 

4 18.00 29.2 33.0 2.87 20 

100 457 742 838 73 508 

6 24.00 31.4 36.5 4.37 24 

150 610 798 928 111 610 

8 30.00 41.2 49.2 5.75 24 

200 762 1069 1250 146 610 

10 36.00 47.3 52.6 7.25 30 

250 914 1201 1336 184 762 

12 41.00 54.7 68.7 8.62 36 

300 1041 1389 1745 219 914 

14 44.00 72.2 9.50 24 

350 1118 1834 241 610 

16 49.00 80.0 10.87 24 

400 1245 2032 276 610 

18 55.00 82.9 12.25 32 

450 1397 2106 311 800 
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PRESSURE SEAL PARALLEL SEAT GATE VALVES 
CAST  CARBON , STAINLESS STEEL OR ALLOY STEEL 
2 TO 24“ (50 TO 600 mm) 
ASME CLASSES 600 TO 2500 

WT = Weight 
F = Dismantling Dimension 
CV = Flow Coefficient 

Note: Does not include weight of gear. 

SIZE ASME 600 ASME 900 ASME 1500 ASME 2500 

in 
F 

in 
WT 

lb 
CV F 

in 
WT 

lb 
CV F 

in 
WT 

lb 
CV F 

in 
WT 

lb 
CV 

mm mm kg mm kg mm kg mm kg 

2 28.5 95 240 31.2 95 210 32.2 93 210 32.6 176 140 

50 724 43   792 43   817 42   829 80   

2½ 31.2 125 390 31.3 125 310 33.8 135 310 35.6 331 220 

65 792 56   795 56   859 61   904 150   

3 33.3 143 560 36.4 154 510 37.9 221 470 36.6 331 310 

80 846 65   925 70   963 100   929 150   

4 40.0 181 1000 41.4 229 950 44.9 401 830 45.3 522 520 

100 1016 82   1052 104   1140 182   1148 237   

6 47.5 364 2400 48.9 518 2200 47.7 760 2000 53.3 840 1300 

150 1207 165   1242 235   1212 345   1354 381   

8 56.5 712 4300 58.4 904 3900 59.0 1583 3400 62.2 1852 2300 

200 1435 323   1483 410   1499 718   1580 840   

10 67.2 1091 6700 70.2 1820 6200 68.4 2787 5400 74.5 3504 3700 

250 1707 495   1783 825   1737 1264   1892 1589   

12 78.6 1616 10000 80.0 2586 9000 80.0 3235 7800 84.6 5420 5400 

300 1996 733   2032 1173   2032 1467   2149 2458   

14 87.5 2221 12000 84.5 3421 11000 92.3 5140 9400 98.1 7584 6600 

350 2223 1007   2146 1552   2344 2336   2493 3440   

16 97.2 2898 16000 102.4 4291 14000 104.9 6477 12000 114.8 10587 8600 

400 2469 1314   2601 1946   2664 2937   2916 4801   

18 108.3 3646 21000 114.5 5164 19000 117.9 7857 16000 117.7 10587 11000 

450 2751 1654   2908 2342   2995 3563   2990 4801   

20 119.4 4456 25000 125.3 6005 23000 132.0 9256 20000 

  
500 3033 2021   3183 2723   3353 4198   

24 144.9 6231 37000 150.5 7463 33000 164.3 11983 29000 

600 3680 2826   3823 3385   4173 5434   
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PRESSURE SEAL GLOBE VALVES 
CAST  CARBON , STAINLESS STEEL OR ALLOY STEEL 
2 TO 24“ (50 TO 600 mm) 
ASME CLASSES 600 TO 2500 

Class  Fig. No. 

600 1631 

900 1931 

1500 1131 

2500 1231 

DESIGN FEATURES: 
• Standard trim is stellite faced seat and 

disc seat surfaces, and  13% chrome 
stem (API trim 5). Other trims available 
on request. 

• Valves are full port design per ASME 
B16.34 Table A-1. 

• Wall thickness per heavy wall API 600 
requirements. 

• Seat faces lapped for smooth finish and 
superior sealing. 

• Swivel disc for optimal seating and 
longer seat life. 

• Each valve is shell, seat and backseat 
pressure tested per industry standard 
API 598. 

• Gland is two piece gland / gland flange 
design for optimal alignment and uni-
form packing compression. 

• Weld end valves are B16.10 short pat-
tern design. Flanged end valves are 
available on request and are B16.10 long
-pattern design. Weld end valve dimen-
sions given in table on next page. 

• Valve sizes 4” and smaller have bon-
net take up ring design instead of 
support plate design. 

• Each valve has a unique certification 
number that is traceable to the valve 
certification sheet which includes 
MTR data, pressure test, inspection 
result and certificate of conformance. 

• Other available options as follows: 
-Alternate valve materials such as  
  chrome and  stainless steel alloys 
-Alternate trim materials 
-Bypass, drain and other auxiliary  
  connections 
-Gear, motor, and cylinder  
  actuators available 
-NACE service 
-Special cleaning for applications  
  such as oxygen or chlorine 
-Other options available as  
  Specified 

STANDARD MATERIALS (Other materials available) 
PART MATERIALS 

Body  A216 Gr. WCB 
(STANDARD) A217 Gr. WC6 A217 Gr. WC9 A217 Gr. C12A 

Bonnet  A105 A182 F11 A182 F22 A182 F91 
Yokearm A216 Gr. WCB 

Disc  
A105 or A182 F11 or A182 F22 or  A182 F91 or 

A216 WCB + 
Stellite 6 Faced 

A217 WC6 + 
Stellite 6 Faced 

A217 WC9 + 
Stellite 6 Faced 

Disc Nut SST 410 

Seat Ring Carbon Steel + 
Stellite 6 Faced  

A182 F11 + 
Stellite 6 Faced  

A182 F22 + 
Stellite 6 Faced  

A182 F91 + 
Stellite 6 Faced  

Stem  A182 F6a 
Stem Bushing  A 439 Ductile NI-Resist Gr. D2 

Stem Bushing Set 
Screw Steel 

Gland Flange A216 Gr. WCB 
Eye Bolt A193 Gr. B7 

Eye Bolt Nut A194 Gr. 2H 
Groove Pin Steel 

Gland SST 410 
Packing Graphite 

Packing Washer / 
Packing Spacer SST 410 

Protective Ring SST 410 
Segmental Thrust 

Ring SST 410 

Support Plate Steel 
Gasket SST 304L 

Hand Wheel Malleable Iron or Steel 
Hand Wheel Nut Steel 
Body / Bonnet / 

Yoke Stud A193 Gr. B7 A193 Gr. B16 

Body / Bonnet / 
Yoke Nut A194 Gr. 2H A194 Gr. 7 

A217 Gr. C12A+ 
Stellite 6 Faced 

Item Applicable  
Specification 

Wall thickness  API 600 

Pressure - temperature 
ratings ASME B16.34 

General valve design  B16.34 

End to End dimensions  ASME B16.10 

Flange design ASME B16.5 

Butt Weld design ASME B16.25 

Materials ASTM 

Design Specifications  
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GLOBE VALVE DIMENSIONS (CLASS 600—2500). 

B = Center to 
top closed 
C = Center to 
top open 

(1) Gear operators standard for 10” and up for class 600, 6” and up for class 900, and 4” and up for class 1500 and 2500.  

SIZE ASME 600 ASME 900 ASME 1500 

in 
A B(1) C(1) D E A B(1) C(1) D E A B(1) C(1) D E 

mm 

2 7.00 15.9  16.5 2.00 10 8.50 15.9 16.5 1.87 12 8.50 18.0 18.8 1.87 12 

50 178 405 420 51 250 216 405 420 48 300 216 460 475 48 300 

2½ 8.50 17.1 18.0 2.50 12 10.00 17.9 18.8 2.25 14 10.00 19.9 20.8 2.25 18 

65 216 435 460 64 300 254 455 475 57 350 254 505 525 57 450 

3 10.00 18.5  19.5 3.00 12 12.00 21.0 22.0 2.87 14 12.00 23.3 24.3 2.87 22 

80 254 470 495  76  300 305 535 560 73 350 305 590 615 70 550 

4 12.00 22.1 23.5 4.00 18 14.00 25.1 26.5 3.87 18 16.00 29.3 3.62 18 

100 305 560 600 102 450 356 640 675 98 450 406 745 92  460 

6 18.00 28.0 30.0 6.00 20 20.00 36.5 5.75  24 22.00 40.3 5.37 24 

150 457 710 760 152 500 508 925 146  610 559 1025 136 610 

8 23.00 40.0 42.8 7.87 24 26.00 52.5 7.50  24 28.00 55.0 7.00 24 

200 584 1015 1085 200 610 660 1335 191  610 711 1400 178  610 

10 28.00 50.0 9.75  24 31.00 56.5 9.37  24 34.00 62.5 8.75 24 

250 711 1270 248  610 787 1435 238  610 864 1590 222 610 

12 32.00 55.5 11.75  24 36.00 59.3 11.12  24 39.00 70.0 10.37 32 

300 813 1410 298  610 914 1505 282  610 991 1780 263 800 

SIZE ASME 2500 

in 
A B(1) C(1) D E 

mm 

2 11.00 19.0 19.8 1.50 22 

50 279 485 500 38 550 

2½ 13.00 22.0 22.8 1.87 24 

65 330 560 580 48 600 

3 14.50 23.8 24.8 2.25 24 

80 368 605 630 57 600 

4 18.00 31.0 2.87 18 

100 457 790 73 460 

6 24.00 47.3 4.37 24 

150 610 1200 111 610 

8 30.00 61.8 5.75 24 

200 762 1570 146 610 

10 36.00 69.5 7.25 24 

250 914 1765 184 610 

12 41.00 80.0 8.62 32 

300 1041 2030 219 800 
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PRESSURE SEAL GLOBE VALVES 
CAST  CARBON , STAINLESS STEEL OR ALLOY STEEL 
2 TO 24“ (50 TO 600 mm) 
ASME CLASSES 600 TO 2500 

F = Dismantling dimension 
 
WT = Weight 
CV = Flow coefficient 

SIZE ASME 600 ASME 900 ASME 1500 ASME 2500 

in 
F 

in 
WT 

lb 
CV F 

in 
WT 

lb 
CV F 

in 
WT 

lb 
CV F 

in 
WT 

lb 
CV 

mm mm kg mm kg mm kg mm kg 

2 25.4 46 50 26.7 80 40 27.7 85 40 30.3 111 25 

50 645 21   678 36   700 39   770 50   

2½ 25.4 83 75 26.7 120 60 29.6 136 60 31.0 169 40 

65 645 38   678 54   746 62   787 77   

3 27.7 106 110 30.9 187 100 32.3 199 90 33.8 261 60 

80 704 48   784 85   820 90   859 118   

4 32.0 182 200 36.0 288 190 40.0 430 160 41.5 567 100 

100 814 83   916 131   1017 195   1057 257   

6 38.9 359 480 45.9 624 440 49.1 922 380 59.9 1240 250 

150 987 163   1164 283   1248 418   1522 562   

8 51.5 581 850 62.6 1042 770 65.6 1521 670 70.8 2056 450 

200 1306 263   1592 473   1668 690   1799 932   

10 61.6 843 1300 67.8 1576 1200 72.9 2468 1000 88.2 3378 720 

250 1562 382   1722 715   1854 1119   2239 1532   

12 68.8 1144 2000 71.8 2210 1800 83.2 3613 1500 97.9 4056 1100 

300 1746 519   1824 1002   2114 1639   2487 1839   
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PRESSURE SEAL Y-PATTERN GLOBE VALVES 
CAST  CARBON , STAINLESS STEEL OR ALLOY STEEL 
2 TO 12“ (50 TO 300 mm) 
ASME CLASSES 600 TO 2500 

Class  Fig. No. (1) 

600 1631 

900 1931 

1500 1131 

2500 1231 

DESIGN FEATURES: 
• Standard trim is stellite faced seat 

and disc seat surfaces, and  13% 
chrome stem (API trim 5). Other 
trims available on request. 

• Valves are full port design per ASME 
B16.34 Table A-1. 

• Wall thickness per heavy wall API 
600 requirements. 

• Seat faces lapped for smooth finish 
and superior sealing. 

• Swivel disc for optimal seating and 
longer seat life. 

• Each valve is shell, seat and backseat 
pressure tested per industry standard 
API 598. 

• Gland is two piece gland / gland 
flange design for optimal alignment 
and uniform packing compression. 

• Each valve has a unique certification 
number that is traceable to the valve 
certification sheet which includes 
MTR data, pressure test, inspection 
result and certificate of conformance. 

• Valve sizes 4” and smaller have bonnet 
take up ring design instead of support 
plate design. 

• Weld end valves are B16.10 short 
pattern design. Flanged end valves are 
available on request and are B16.10 
long-pattern design. Weld end valve 
dimensions given in table on next page. 

• Other available options as follows: 
-Alternate valve materials such as  
  chrome and  stainless steel alloys 
-Alternate trim materials 
-Bypass, drain and other auxiliary   
  connections 
-Gear, motor, and cylinder  
  actuators available 
-NACE service 
-Special cleaning for applications  
  such as oxygen or chlorine 
-Other options available as  
  specified 

Item Applicable  
Specification 

Wall thickness  API 600 

Pressure - temperature 
ratings ASME B16.34 

General valve design  ASME B16.34 

End to End dimensions  ASME B16.10 

Flange design ASME B16.5 

Butt Weld design ASME B16.25 

Materials ASTM 

Design Specifications  

STANDARD MATERIALS (Other materials available) 
PART MATERIALS 

Body  A216 Gr. WCB 
(STANDARD) A217 Gr. WC6 A217 Gr. WC9 A217 Gr. C12A 

Bonnet  A105 A182 F11 A182 F22 A182 F91 
Yokearm A216 Gr. WCB 

Disc  
A105 or A182 F11 or A182 F22 or A182 F91 or 

A216 WCB +  
Stellite 6 Faced 

A217 WC6 +  
Stellite 6 Faced 

A217 WC9 +  
Stellite 6 Faced 

Disc Nut SST 410 

Seat Ring Carbon Steel +  
Stellite 6 Faced  

A182 F11 +  
Stellite 6 Faced  

A182 F22 +  
Stellite 6 Faced  

A182 F91 +  
Stellite 6 Faced  

Stem  A182 F6a 
Stem Bushing  A 439 Ductile NI-Resist Gr. D2 

Stem Bushing Set 
Screw Steel 

Gland Flange A216 Gr. WCB 
Eye Bolt A193 Gr. B7 

Eye Bolt Nut A194 Gr. 2H 
Groove Pin Steel 

Gland SST 410 
Packing Graphite 

Packing Washer / 
Packing Spacer SST 410 

Protective Ring SST 410 
Segmental Thrust 

Ring SST 410 

Support Plate Steel 
Gasket SST 304L 

Hand Wheel Malleable Iron or Steel 
Hand Wheel Nut Steel 
Body / Bonnet / 

Yoke Stud A193 Gr. B7 A193 Gr. B16 

Body / Bonnet / 
Yoke Nut A194 Gr. 2H A194 Gr. 7 

A217 Gr. C12A + 
Stellite 6 Faced 

(1) An option code is needed to 
specify a y-pattern. See page 5 for 
more details. 
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GLOBE VALVE DIMENSIONS (CLASS 600—2500). 

B = Center to top 
closed 
C = Center to top open 

(1) Gear operators standard for 10” and up for class 600, 6” and up for class 900, and 4” and up for class 1500 and 2500.  

SIZE ASME 600 ASME 900 ASME 1500 

in 
A B(1) C(1) D E A B(1) C(1) D E A B(1) C(1) D E 

mm 

2 7.00 16.9 17.5 2.00 10 8.50 16.9 17.5 1.87 12 8.50 19.0 19.8 1.87 12 

50 178 430 445 51 250 216 430 445 48 300 216 483 503 48 300 

2½ 8.50 18.1 19.0 2.50 12 10.00 18.9 19.8 2.25 14 10.00 21.9 21.8 2.25 18 

65 216 460 485 64 300 254 480 503 57 350 254 556 554 57 450 

3 10.00 19.5 20.5 3.00 12 12.00 22.0 23.0 2.87 14 12.00 24.3 25.3 2.75 22 

80 254 495 520 76  300 305 559 584 73 350 305 617 643 70 550 

4 12.00 24.1 25.5 4.00 18 14.00 27.1 28.5 3.87 18 16.00 31.3 3.62 18 

100 305 611 651 102 450 356 688 724 98 450 406 795 92  460 

6 18.00 30.0 32.0 6.00 20 20.00 38.5 5.75  24 22.00 42.3 5.37 24 

150 457 762 813 152 500 508 978 146  610 559 1074 136 610 

8 23.00 42.0 44.8 7.87 24 26.00 54.5 7.50  24 28.00 57.0 7.00 24 

200 584 1067 1138 200 610 660 1384 191  610 711 1448 178  610 

10 28.00 53.0 9.75  24 31.00 59.5 9.37  24 34.00 65.5 8.75 24 

250 711 1346 248  610 787 1511 238  610 864 1664 222 610 

12 32.00 58.5 11.75  24 36.00 62.3 11.12  24 39.00 73.0 10.37 32 

300 813 1486 298  610 914 1582 282  610 991 1854 263 800 

SIZE ASME 2500 

in 
A B(1) C(1) D E 

mm 

2 11.00 20.0 20.8 1.50 22 

50 279 508 528 38 550 

2½ 13.00 53.0 53.8 1.87 24 

65 330 584 1367 48 600 

3 14.50 24.8 25.8 2.25 24 

80 368 630 655 57 600 

4 18.00 33.0 2.87 18 

100 457 838 73 460 

6 24.00 49.3 4.37 24 

150 610 1252 111 610 

8 30.00 63.8 5.75 24 

200 762 1621 146 610 

10 36.00 72.5 7.25 24 

250 914 1842 184 610 

12 41.00 83.0 8.62 32 

300 1041 2108 219 800 
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PRESSURE SEAL Y-PATTERN GLOBE VALVES 
CAST  CARBON , STAINLESS STEEL OR ALLOY STEEL 
2 TO 12“ (50 TO 300 mm) 
ASME CLASSES 600 TO 2500 

F = Dismantling dimension 
 
WT = Weight 
CV = Flow coefficient 

SIZE ASME 600 ASME 900 ASME 1500 ASME 2500 

in 
F 

in 
WT 

lb 
CV F 

in 
WT 

lb 
CV F 

in 
WT 

lb 
CV F 

in 
WT 

lb 
CV 

mm mm kg mm kg mm kg mm kg 

2 26.4 49 100 27.7 84 90 28.7 89 90 31.3 117 60 

50 671 22   704 38   729 40   795 53   

2½ 26.4 87 170 27.7 126 130 30.6 143 130 32.0 177 95 

65 671 40   704 57   777 65   813 80   

3 28.7 111 240 31.9 197 220 33.3 211 200 34.8 277 130 

80 729 50   810 89   846 96   884 125   

4 34.0 191 440 38.0 305 410 42.0 456 360 43.5 601 230 

100 864 87   965 138   1067 207   1105 273   

6 40.9 381 1050 47.9 661 960 51.1 986 840 61.9 1327 560 

150 1039 173   1217 300   1298 447   1572 602   

8 53.5 616 1870 64.6 1105 1700 67.6 1628 1500 72.8 2200 1000 

200 1359 279   1641 501   1717 738   1949 998   

10 64.6 894 2900 70.8 1671 2700 75.9 2641 2300 91.2 3648 1600 

250 1641 405   1798 758   1928 1198   2316 1655   

12 71.8 1213 4300 74.8 2365 3900 86.2 3902 3400 100.9 4380 2300 

300 1824 550   1900 1072   2189 1770   2563 1987   
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PRESSURE SEAL NON-RETURN VALVES 
CAST  CARBON , STAINLESS STEEL OR ALLOY STEEL 
2 TO 12“ (50 TO 300 mm) 
ASME CLASSES 600 TO 2500 

Class  Fig. No. 

600 1684 

900 1984 

1500 1184 

2500 1284 

DESIGN FEATURES: 
• Standard trim is stellite faced seat 

and disc seat surfaces, and 13% 
chrome stem (API trim 5). Other 
trims available on request. 

• Valves are full port design per 
ASME B16.34 Table A-1. 

• Wall thickness per heavy wall API 
600 requirements. 

• Seat faces lapped for smooth finish 
and superior sealing. 

• Each valve is shell, seat and back-
seat pressure tested per industry 
standard API 598. 

• Gland is two piece gland / gland 
flange design for optimal alignment 
and uniform packing compression. 

• Weld end valves are B16.10 short 
pattern design. Flanged end valves 
are B16.10 long-pattern design. 
Weld end valve dimensions given 
in table on next page. 

• Valve sizes 4” and smaller have bon-
net take up ring design instead of 
support plate design. 

• Each valve has a unique certification 
number that is traceable to the valve 
certification sheet which includes 
MTR data, pressure test, inspection 
result and certificate of conformance. 

• Other available options as follows: 
-Alternate valve materials such as  
  chrome and  stainless steel alloys 
-Alternate trim materials 
-Bypass, drain and other auxiliary  
  connections 
-Gear, motor, and cylinder  
  actuators available 
-NACE service 
-Special cleaning for applications  
  such as oxygen or chlorine 
-Other options available as  
  Specified 

STANDARD MATERIALS (Other materials available) 
PART MATERIALS 

Body  A216 Gr. WCB 
(STANDARD) A217 Gr. WC6 A217 Gr. WC9 A217 Gr. C12A 

Bonnet  A105 A182 F11 A182 F22 A182 F91 
Yokearm A216 Gr. WCB 

Disc  
A105 or A182 F11 or A182 F22 or A182 F91 or 

A216 WCB + Stel-
lite 6 Faced 

A217 WC6 + Stel-
lite 6 Faced 

A217 WC9 + Stel-
lite 6 Faced 

Seat Ring Carbon Steel + 
Stellite 6 Faced  

A182 F11 +  Stellite 
6 Faced  

A182 F22 +  Stellite 
6 Faced  

A182 F91 +  Stellite 
6 Faced  

Stem  A182 F6a 
Stem Bushing  A 439 Ductile NI-Resist Gr. D2 

Stem Bushing Set 
Screw Steel 

Gland Flange A216 Gr. WCB 
Eye Bolt A193 Gr. B7 

Eye Bolt Nut A194 Gr. 2H 
Groove Pin Steel 

Gland SST 410 
Packing Graphite 

Packing Washer / 
Packing Spacer SST 410 

Protective Ring SST 410 
Segmental Thrust 

Ring SST 410 

Support Plate Steel 
Gasket SST 304L 

Hand Wheel Malleable Iron or Steel 
Hand Wheel Nut Steel 
Body / Bonnet / 

Yoke Stud A193 Gr. B7 A193 Gr. B16 

Body / Bonnet / 
Yoke Nut A194 Gr. 2H A194 Gr. 7 

A217 Gr. C12A + 
Stellite 6 

Item Applicable  
Specification 

Wall thickness  API 600 

Pressure - temperature ratings ASME B16.34 

General valve design  B16.34 

End to End dimensions  ASME B16.10 

Flange design ASME B16.5 

Butt Weld design ASME B16.25 

Materials ASTM 

Design Specifications  

Note: Angle pattern available on request. 
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NON-RETURN VALVE DIMENSIONS (CLASS 600—2500). 

B = Center to top 
closed 
C = Center to top open 

(1) Gear operators standard for 10” and up for class 600, 6” and up for class 900, and 4” and up for class 1500 and 2500.  

SIZE ASME 600 ASME 900 ASME 1500 

in 
A B(1) C(1) D E A B(1) C(1) D E A B(1) C(1) D E 

mm 

2 7.00 15.9  16.5 2.00 10 8.50 15.9 16.5 1.87 12 8.50 18.0 18.8 1.87 12 

50 178 405 420 51 250 216 405 420 48 300 216 460 475 48 300 

2½ 8.50 17.1 18.0 2.50 12 10.00 17.9 18.8 2.25 14 10.00 19.9 20.8 2.25 18 

65 216 435 460 64 300 254 455 475 57 350 254 505 525 57 450 

3 10.00 18.5  19.5 3.00 12 12.00 21.0 22.0 2.87 14 12.00 23.3 24.3 2.75 22 

80 254 470 495  76  300 305 535 560 73 350 305 590 615 70 550 

4 12.00 22.1 23.5 4.00 18 14.00 25.1 26.5 3.87 18 16.00 29.3 3.62 18 

100 305 560 600 102 450 356 640 675 98 450 406 745 92 460 

6 18.00 28.0 30.0 6.00 20 20.00 36.5 5.75 24 22.00 40.3 5.37 24 

150 457 710 760 152 500 508 925 146 610 559 1025 136 610 

8 23.00 40.0 42.8 7.87 24 26.00 52.5 7.50 24 28.00 55.0 7.00 24 

200 584 1015 1085 200 600 660 1335 191 610 711 1400 178 610 

10 28.00 50.0 9.75  24 31.00 56.5 9.37 24 34.00 62.5 8.75 24 

250 711 1270 248  610 787 1435 238 610 864 1590 222 610 

12 32.00 55.5 11.75  24 36.00 59.3 11.12 24 39.00 70.0 10.37 32 

300 813 1410 298  610 914 1505 282 610 991 1780 263 800 

SIZE ASME 2500 

in 
A B(1) C(1) D E 

mm 

2 11.00 19.0 19.8 1.50 22 

50 279 485 500 38 550 

2½ 13.00 22.0 22.8 1.87 24 

65 330 560 580 48 600 

3 14.50 23.8 24.8 2.25 24 

80 368 605 630 57 600 

4 18.00 31.0 2.87 18 

100 457 790 73 460 

6 24.00 47.3 4.37 24 

150 610 1200 111 610 

8 30.00 61.8 5.75 24 

200 762 1570 146 610 

10 36.00 69.5 7.25 24 

250 914 1765 184 610 

12 41.00 80.0 8.62 32 

300 1041 2030 219 800 
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PRESSURE SEAL NON-RETURN VALVES 
CAST  CARBON , STAINLESS STEEL OR ALLOY STEEL 
2 TO 12“ (50 TO 300 mm) 
ASME CLASSES 600 TO 2500 

F = Dismantling dimension 
 
WT = Weight 
CV = Flow coefficient 

SIZE ASME 600 ASME 900 ASME 1500 ASME 2500 

in 
F 

in 
WT 

lb 
CV F 

in 
WT 

lb 
CV F 

in 
WT 

lb 
CV F 

in 
WT 

lb 
CV 

mm mm kg mm kg mm kg mm kg 

2 25.4 46 50 26.7 80 40 27.7 85 40 30.3 111 25 

50 645 21   678 36   700 39   770 50   

2½ 25.4 83 75 26.7 120 60 29.6 136 60 31.0 169 40 

65 645 38   678 54   746 62   787 77   

3 27.7 106 110 30.9 187 100 32.3 199 90 33.8 261 60 

80 704 48   784 85   820 90   859 118   

4 32.0 182 200 36.0 288 190 40.0 430 160 41.5 567 100 

100 814 83   916 131   1017 195   1057 257   

6 38.9 359 480 45.9 624 440 49.1 922 380 59.9 1240 250 

150 987 163   1164 283   1248 418   1522 562   

8 51.5 581 850 62.6 1042 770 65.6 1521 670 70.8 2056 450 

200 1306 263   1592 473   1668 690   1799 932   

10 61.6 843 1300 67.8 1576 1200 72.9 2468 1000 88.2 3378 720 

250 1562 382   1722 715   1854 1119   2239 1532   

12 68.8 1144 2000 71.8 2210 1800 83.2 3613 1500 97.9 4056 1100 

300 1746 519   1824 1002   2114 1639   2487 1839   
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PRESSURE SEAL Y-PATTERN NON-RETURN VALVES 
CAST  CARBON , STAINLESS STEEL OR ALLOY STEEL 
2 TO 12“ (50 TO 300 mm) 
ASME CLASSES 600 TO 2500 

DESIGN FEATURES: 
• Standard trim is stellite faced seat 

and disc seat surfaces, and  13% 
chrome stem (API trim 5). Other 
trims available on request. 

• Valves are full port design per ASME 
B16.34 Table A-1. 

• Wall thickness per heavy wall API 
600 requirements. 

• Seat faces lapped for smooth finish 
and superior sealing. 

• Each valve is shell, seat and backseat 
pressure tested per industry standard 
API 598. 

• Gland is two piece gland / gland 
flange design for optimal alignment 
and uniform packing compression. 

• Each valve has a unique certification 
number that is traceable to the valve 
certification sheet which includes 
MTR data, pressure test, inspection 
result and certificate of conformance. 

• Valve sizes 4” and smaller have 
bonnet take up ring design instead 
of support plate design. 

• Weld end valves are B16.10 short 
pattern design. Flanged end valves 
are available on request and are 
B16.10 long-pattern design. Weld 
end valve dimensions given in 
table on next page. 

• Other available options as follows: 
-Alternate valve materials such as  
  chrome and  stainless steel alloys 
-Alternate trim materials 
-Bypass, drain and other auxiliary   
  connections 
-Gear, motor, and cylinder  
  actuators available 
-NACE service 
-Special cleaning for applications  
  such as oxygen or chlorine 
-Other options available as  
  specified 

STANDARD MATERIALS (Other materials available) 
PART MATERIALS 

Body  A216 Gr. WCB 
(STANDARD) A217 Gr. WC6 A217 Gr. WC9 A217 Gr. C12A 

Bonnet  A105 A182 F11 A182 F22 A182 F91 
Yokearm A216 Gr. WCB 

Disc  
A105 or A182 F11 or A182 F22 or A182 F91 or 

A216 WCB +  
Stellite 6 Faced 

A217 WC6 +  
Stellite 6 Faced 

A217 WC9 +  
Stellite 6 Faced 

Seat Ring Carbon Steel +  
Stellite 6 Faced  

A182 F11 +  
Stellite 6 Faced  

A182 F22 +  
Stellite 6 Faced  

A182 F91 +  
Stellite 6 Faced  

Stem  A182 F6a 
Stem Bushing  A 439 Ductile NI-Resist Gr. D2 

Stem Bushing Set 
Screw Steel 

Gland Flange A216 Gr. WCB 
Eye Bolt A193 Gr. B7 

Eye Bolt Nut A194 Gr. 2H 
Groove Pin Steel 

Gland SST 410 
Packing Graphite 

Packing Washer / 
Packing Spacer SST 410 

Protective Ring SST 410 
Segmental Thrust 

Ring SST 410 

Support Plate Steel 
Gasket SST 304L 

Hand Wheel Malleable Iron or Steel 
Hand Wheel Nut Steel 
Body / Bonnet / 

Yoke Stud A193 Gr. B7 A193 Gr. B16 

Body / Bonnet / 
Yoke Nut A194 Gr. 2H A194 Gr. 7 

A217 Gr. C12A + 
Stellite 6 Faced 

Item Applicable  
Specification 

Wall thickness  API 600 

Pressure - temperature ratings ASME B16.34 

General valve design  ASME B16.34 

End to End dimensions  ASME B16.10 

Flange design ASME B16.5 

Butt Weld design ASME B16.25 

Materials ASTM 

Design Specifications  

(1) An option code is needed to 
specify a y-pattern. See page 5 for 
more details. 

Class  Fig. No. (1) 

600 1684 

900 1984 

1500 1184 

2500 1284 
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NON-RETURN VALVE DIMENSIONS (CLASS 600—2500). 

B = Center to top 
closed 
C = Center to top open 

(1) Gear operators standard for 10” and up for class 600, 6” and up for class 900, and 4” and up for class 1500 and 2500.  

SIZE ASME 600 ASME 900 ASME 1500 

in 
A B(1) C(1) D E A B(1) C(1) D E A B(1) C(1) D E 

mm 

2 11.50 16.9 17.5 2.00 10 8.50 16.9 17.5 1.87 12 8.50 19.0 19.8 1.87 12 

50 178 430 445 51 250 216 430 445 48 300 216 483 503 48 300 

2½ 13.00 18.1 19.0 2.50 12 10.00 18.9 19.8 2.25 14 10.00 21.9 21.8 2.25 18 

65 216 460 485 64 300 254 480 503 57 350 254 556 554 57 450 

3 10.00 19.5 20.5 3.00 12 12.00 22.0 23.0 2.87 14 12.00 24.3 25.3 2.75 22 

80 254 495 520 76  300 305 559 584 73 350 305 617 643 70 550 

4 12.00 24.1 25.5 4.00 18 14.00 27.1 28.5 3.87 18 16.00 31.3 3.62 18 

100 305 611 651 102 450 356 688 724 98 450 406 795 92 460 

6 18.00 30.0 32.0 6.00 20 20.00 38.5 5.75 24 22.00 42.3 5.37 24 

150 457 762 813 152 500 508 978 146 610 559 1074 136 610 

8 23.00 42.0 44.8 7.87 24 26.00 54.5 7.50 24 28.00 57.0 7.00 24 

200 584 1067 1138 200 600 660 1384 191 610 711 1448 178 610 

10 28.00 53.0 9.75 24 31.00 59.5 9.37 24 34.00 65.5 8.75 24 

250 711 1346 248 610 787 1511 238 610 864 1664 222 610 

12 32.00 58.5 11.75 24 36.00 62.3 11.12 24 39.00 73.0 10.37 32 

300 813 1486 298 610 914 1582 282 610 991 1854 263 800 

SIZE ASME 2500 

in 
A B(1) C(1) D E 

mm 

2 11.00 20.0 20.8 1.50 22 

50 279 508 528 38 550 

2½ 13.00 53.0 53.8 1.87 24 

65 330 584 1367 48 600 

3 14.50 24.8 25.8 2.25 24 

80 368 630 655 57 600 

4 18.00 33.0 2.87 18 

100 457 838 73 460 

6 24.00 49.3 4.37 24 

150 610 1252 111 610 

8 30.00 63.8 5.75 24 

200 762 1621 146 610 

10 36.00 72.5 7.25 24 

250 914 1842 184 610 

12 41.00 83.0 8.62 32 

300 1041 2108 219 800 
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PRESSURE SEAL Y-PATTERN NON-RETURN VALVES 
CAST  CARBON , STAINLESS STEEL OR ALLOY STEEL 
2 TO 12“ (50 TO 300 mm) 
ASME CLASSES 600 TO 2500 

F = Dismantling dimension 
 
WT = Weight 
CV = Flow coefficient 

SIZE ASME 600 ASME 900 ASME 1500 ASME 2500 

in 
F 

in 
WT 

lb 
CV F 

in 
WT 

lb 
CV F 

in 
WT 

lb 
CV F 

in 
WT 

lb 
CV 

mm mm kg mm kg mm kg mm kg 

2 26.4 49 100 27.7 84 90 28.7 89 90 31.3 117 60 

50 671 22   704 38   729 40   795 53   

2½ 26.4 87 170 27.7 126 130 30.6 143 130 32.0 177 95 

65 671 40   704 57   777 65   813 80   

3 28.7 111 240 31.9 197 220 33.3 211 200 34.8 277 130 

80 729 50   810 89   846 96   884 125   

4 34.0 191 440 38.0 305 410 42.0 456 360 43.5 601 230 

100 864 87   965 138   1067 207   1105 273   

6 40.9 381 1050 47.9 661 960 51.1 986 840 61.9 1327 560 

150 1039 173   1217 300   1298 447   1572 602   

8 53.5 616 1900 64.6 1105 1700 67.6 1628 1500 72.8 2200 1000 

200 1359 279   1641 501   1717 738   1949 998   

10 64.6 894 2900 70.8 1671 2700 75.9 2641 2300 91.2 3648 1600 

250 1641 405   1798 758   1928 1198   2316 1655   

12 71.8 1213 4300 74.8 2365 3900 86.2 3902 3400 100.9 4380 2300 

300 1824 550   1900 1072   2189 1770   2563 1987   



 

26 

PRESSURE SEAL SWING CHECK VALVES 
CAST  CARBON , STAINLESS STEEL OR ALLOY STEEL 
2 TO 24“ (50 TO 600 mm) 
ASME CLASSES 600 TO 2500 

Class  Figure Number 

600 1661 

900 1961 

1500 1161 

2500 1261 

DESIGN FEATURES: 
• Standard trim is stellite faced seat and disc seat surfaces, and  

13% chrome carrier pin (API trim 5). Other trims available on 
request. 

• Valves are full port design per ASME B16.34 table A-1. 
• Seat faces lapped for smooth finish and superior sealing. 
• Wall thickness per heavy wall API 600 requirements. 
• Swivel disc for improved seat alignment and longer life. 
• Each valve is shell and seat pressure tested per industry stan-

dard API 598. 
• Check valves are suitable for service in horizontal line with cap 

vertical or in a vertical line with flow upward. 
• Carrier Pin is confined within the body wall and is not accessi-

ble from the exterior, thus no side body penetrations, eliminat-
ing a common leak path. 

Item Applicable Specification 
Wall thickness  API 600 

Pressure - temperature ratings ASME B16.34 

General valve design  ASME B16.34 

End to End dimensions  ASME B16.10 

Flange design ASME B16.5 

Butt Weld design ASME B16.25 

Materials ASTM 

Design Specifications  

• Weld end valves are B16.10 short pattern design. Flanged end 
valves are available on request and are B16.10 long-pattern 
design. Weld end valve dimensions given in table on next page. 

• Each valve has a unique certification number that is traceable to 
the valve certification sheet which includes MTR data, pressure 
test, inspection result and certificate of conformance. 

• Other available options as follows: 
-Alternate valve materials such as chrome and stainless 
steel alloys 
-Alternate trim materials 
-Drain and other auxiliary connections 
-NACE service 
-Special cleaning for applications such as oxygen or chlo-
rine 
-Other options available as specified 

STANDARD MATERIALS (Other materials available) 

PART MATERIALS 

Body  A216 Gr. WCB A217 Gr. WC6 A217 Gr. WC9 A217 Gr. C12A 

Bonnet A105 A182 F11 A182 F22 A182 F91 

Cap  A216 Gr. WCB A217 Gr. WC6 A217 Gr. WC9 A217 Gr. C12A 

Disc  
A105 or 

A216 WCB +  
Stellite 6 Faced 

A182 F11 or 
A217 WC6 +  

Stellite 6 Faced 

A182 F22 or 
A217 WC9 +  

Stellite 6 Faced 

Seat Ring  Carbon Steel + 
Stellite 6 Faced  

A182 F11 + 
Stellite 6 Faced  

A182 F22 + 
Stellite 6 Faced  

A182 F91 + 
Stellite 6 Faced 

Protective Ring SST 410 

Segmental 
Thrust Ring SST 410 

Gasket SST 304L 

Carrier A216 Gr. WCB A217 Gr. WC6 A217 Gr. WC9 A217 Gr. C12A 

Carrier Pin SST 410 

Disc Nut Series 300 SST 

Disc Carrier 
Hanger A216 Gr. WCB A217 Gr. WC6 A217 Gr. WC9 A217 Gr. C12A 

Disc Carrier 
Hanger Bolts A193 Gr. B7 A193 Gr. B16 

Body / Cap Stud A193 Gr. B7 A193 Gr. B16 

Body / Cap Nut A194 Gr. 2H A194 Gr. 7 

A182 F91 or 
A217 Gr. C12A 

+ Stellite 6 
Faced 
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SWING CHECK  VALVE DIMENSIONS (CLASS 600—2500). 

B = Center to top  

SIZE ASME 600 ASME 900 ASME 1500 

in 
A B D A B D A B D 

mm 

2 7.00 6.8 2.00 8.50 8.6 1.87 8.50 8.7 1.87 

50 178 172 51 216 218 48 216 221 48 

3 10.00 8.8 3.00 12.00 10.2 2.87 12.00 10.2 2.75 

80 254 224 76 305 259 73 305 259 70 

4 12.00 11.1 4.00 14.00 11.7 3.87 16.00 12.2 3.62 

100 305 282 102 356 297 98 406 310 92 

6 18.00 13.0 6.00 20.00 14.3 5.75 22.00 14.5 5.37 

150 457 330 152 508 363 146 559 367 136 

8 23.00 14.6 7.87 26.00 16.6 7.50 28.00 18.9 7.00 

200 584 370 200 660 422 191 711 480 178 

10 28.00 16.6 9.75 31.00 19.4 9.37 34.00 22.1 8.75 

250 711 422 248 787 493 238 864 561 222 

12 32.00 18.2 11.75 36.00 21.7 11.12 39.00 26.3 10.37 

300 813 462 299 914 551 282 991 669 263 

SIZE ASME 2500 

in 
A B D 

mm 

2 11.00 9.6 1.50 

50 279 244 38 

3 14.50 12.4 2.25 

80 368 316 57 

4 18.00 14.5 2.87 

100 457 367 73 

6 24.00 16.0 4.37 

150 610 408 111 

8 30.00 20.1 5.75 

200 762 510 146 

10 36.00 23.2 7.25 

250 914 588 184 

12 41.00 26.5 8.62 

300 1041 672 219 
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PRESSURE SEAL SWING CHECK VALVES 
CAST  CARBON , STAINLESS STEEL OR ALLOY STEEL 
2 TO 24“ (50 TO 600 mm) 
ASME CLASSES 600 TO 2500 

F = Dismantling dimension 
WT = Weight 
CV = Flow coefficient 

SIZE ASME 600 ASME 900 ASME 1500 ASME 2500 

in 
F 

in 
WT 

lb 
CV F 

in 
WT 

lb 
CV F 

in 
WT 

lb 
CV F 

in 
WT 

lb 
CV 

mm mm kg mm kg mm kg mm kg 

2 8.8 40 75 10.6 46 65 10.7 46 65 11.6 117 40 

50 224 18   269 21   272 21   295 53   

3 10.8 71 175 12.2 75 160 12.2 93 145 14.4 196 100 

80 274 32   310 34   310 42   366 89   

4 13.1 121 315 14.7 150 300 15.2 163 260 17.5 313 165 

100 333 55   373 68   386 74   445 142   

6 16.0 287 755 17.3 370 700 17.5 514 610 19.0 628 400 

150 406 130   439 168   445 233   483 285   

8 17.6 573 1350 19.6 1019 1220 22.9 1111 1070 24.1 1319 720 

200 447 260   498 462   582 504   612 598   

10 20.6 816 2070 23.4 1599 1910 26.1 1713 1670 27.2 1727 1140 

250 523 370   594 725   663 777   691 783   

12 22.2 1080 3120 25.7 2362 2790 30.3 2547 2430 31.5 3334 1680 

300 564 490   653 1071   770 1155   800 1512   
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PRESSURE SEAL TILTING DISC CHECK VALVES 
CAST  CARBON , STAINLESS STEEL OR ALLOY STEEL 
2 TO 24“ (50 TO 600 mm) 
ASME CLASSES 600 TO 2500 

Item Applicable Specification 

Wall thickness  API 600 

Pressure - temperature ratings ASME B16.34 

General valve design  ASME B16.34 

End to End dimensions  ASME B16.10 

Flange design ASME B16.5 

Butt Weld design ASME B16.25 

Materials ASTM 

Design Specifications  

DESIGN FEATURES: 
• Standard trim is stellite faced seat and disc seat sur-

faces, and  13% chrome disc pin (API trim 5). Other 
trims available on request. 

• Valves are full port design per ASME B16.34 Table A-
1. 

• Seat faces lapped for smooth finish and superior sealing. 
• Wall thickness per heavy wall API 600 requirements. 
• Body and cap joint accurately machined. Gasket details 

on page 6. 
• Each valve is shell and seat pressure tested per industry 

standard API 598. 
• Check valves are suitable for service in horizontal line 

with cap vertical or in a vertical line with flow upward. 
• Weld end valves are B16.10 short pattern design. 

Flanged end valves are available on request and are 
B16.10 long-pattern design. Weld end valve dimensions 
given in table on next page. 

• Each valve has a unique certification number that is 
traceable to the valve certification sheet which includes 
MTR data, pressure test, inspection result and certificate 
of conformance. 

• Other available options as follows: 
 -Alternate valve materials such as chrome and 

stainless steel alloys 
 -Alternate trim materials 
 -Drain and other auxiliary connections 
 -NACE service 
 -Special cleaning for applications such as oxygen or 

chlorine 
-Other options available as Specified 

Class  Figure Number 

600 1695 

900 1995 

1500 1195 

2500 1295 

STANDARD MATERIALS (Other materials available) 
PART MATERIALS 

Body  A216 Gr. WCB A217 Gr. WC6 A217 Gr. WC9 A217 Gr. C12A 

Bonnet A105 A182 F11 A182 F22 A182 F91 
Cap  A216 Gr. WCB A217 Gr. WC6 A217 Gr. WC9 A217 Gr. C12A 

Disc 
A105 or  

A216 WCB +  
Stellite 6 Faced 

A182 F11 or 
A217 WC6 +  

Stellite 6 Faced 

A182 F22 or 
A217 WC9 +  

Stellite 6 Faced 

Seat Ring  Carbon Steel + 
Stellite 6 Faced  

A182 F11 +  
Stellite 6 Faced  

A182 F22 +  
Stellite 6 Faced  

A182 F91 + 
Stellite 6 Faced 

Protective Ring SST 410 

Segmental 
Thrust Ring SST 410 

Support Plate Steel 

Gasket SST 304L 

Disc Pin SST 410  

Disc Nut Series 300 SST  

Pin Plug Bolts A193 Gr. B7 A193 Gr. B16  

Pin Plug Nuts A194 Gr. 2H A194 Gr. 7  

Pin Plug Gasket Graphite Coated SST 

Bonnet Stud A193 Gr. B7 A193 Gr. B16  

Bonnet Nut A194 Gr. 2H A194 Gr. 7  

A182 F91 or 
A217 Gr. C12A 

+ Stellite 6 
Faced 

Side Plug Configuration 
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TILTING DISC CHECK  VALVE DIMENSIONS (CLASS 600—2500). 

B = Center to top  

SIZE ASME 600 ASME 900 ASME 1500 
in 

A B D A B D A B D 
mm 

2 7.00 7.5 2.00 8.50 5.6 1.87 8.50 7.6 1.87 
50 178 191 51 216 143 48 216 194 48 
2½ 8.50 7.9 2.50 10.00 8.0 2.25 10.00 8.1 2.25 
65 216 200 64 254 203 57 254 206 57 
3 10.00 8.3 3.00 12.00 9.0 2.87 12.00 9.0 2.75 

80 254 210 76 305 229 73 305 229 70 
4 12.00 9.4 4.00 14.00 9.9 3.87 16.00 9.9 3.62 

100 305 238 102 356 251 98 406 251 92 
6 18.00 10.6 6.00 20.00 11.6 5.75 22.00 10.3 5.37 

150 457 270 152 508 295 146 559 260 136 
8 23.00 12.0 7.87 26.00 13.1 7.50 28.00 11.8 7.00 

200 584 305 200 660 333 191 711 298 178 
10 28.00 13.6 9.75 31.00 15.1 9.37 34.00 15.9 8.75 

250 711 346 248 787 384 238 864 403 222 
12 32.00 16.1 11.75 36.00 18.1 11.12 39.00 19.0 10.37 

300 813 410 298 914 460 282 991 483 263 
14 35.00 17.8 12.87 39.00 19.5 12.25 42.00 20.1 11.37 

350 889 451 327 991 495 311 1067 511 289 
16 39.00 20.1 14.75 43.00 21.9 14.00 47.00 22.3 13.00 

400 991 511 375 1092 556 356 1194 565 330 
18 43.00 21.8 16.50 48.00 22.9 15.75 60.50 23.3 14.62 

450 1092 552 419 1219 581 400 1537 591 371 
20 47.00 23.3 18.25 52.00 24.4 17.50 65.50 24.4 16.37 

500 1194 591 464 1321 619 445 1664 619 416 
24 55.00 25.4 22.00 61.00 27.4 21.00 76.50 28.9 19.62 

600 1397 645 559 1549 695 533 1943 733 498 

SIZE ASME 2500 
in 

A B D 
mm 

2 11.00 7.3 1.50 

50 279 184 38 

2½ 13.00 7.9 1.87 

65 330 200 48 

3 14.50 9.4 2.25 

80 368 238 57 

4 18.00 9.9 2.87 

100 457 251 73 

6 24.00  11.8 4.37 

150 610  298 111 

8 30.00  14.6 5.75 

200 762  371 146 

10 36.00 16.6 7.25 

250 914 422 184 

12 41.00 21.3 8.62 

300 1041  540 219 

14 44.00 22.9 9.50 

350 1118 581 241 

16 49.00 20.5 10.87 

400 1245 521 276 

18 55.00 24.8 12.25 

450 1397 629 311 
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PRESSURE SEAL TILTING DISC CHECK VALVES 
CAST  CARBON , STAINLESS STEEL OR ALLOY STEEL 
2 TO 24“ (50 TO 600 mm) 
ASME CLASSES 600 TO 2500 

F = Dismantling dimension 
 
WT = Weight 
CV = Flow coefficient 

SIZE ASME 600 ASME 900 ASME 1500 ASME 2500 

in 
F 

in 
WT 

lb 
CV F 

in 
WT 

lb 
CV F 

in 
WT 

lb 
CV F 

in 
WT 

lb 
CV 

mm mm kg mm kg mm kg mm kg 

2 10.0 90 90 8.2 120 80 10.2 140 80 10.4 200 50 

50 254 41   208 54   259 63   264 91   

2½ 11.2 90 145 11.1 120 115 11.4 140 115 11.2 200 80 

65 284 41   282 54   290 63   284 91   

3 12.1 150 205 12.5 180 190 12.8 210 175 13.0 240 115 

80 307 68   318 82   325 95   330 42   

4 14.5 180 375 14.6 210 350 14.9 245 310 14.8 400 200 

100 368 82   371 95   378 111   376 100   

6 17.9 245 900 18.4 400 830 17.7 440 720 17.6 560 480 

150 455 111   467 181   450 200   448 235   

8 21.3 460 1600 21.9 505 1450 22.1 555 1270 21.9 970 860 

200 541 209   556 229   561 252   557 440   

10 25.4 1100 2500 26.5 1160 2300 26.7 1545 2000 26.6 1655 1400 

250 645 499   673 526   678 701   676 751   

12 30.1 1735 3700 31.3 1815 3300 32.2 1980 2900 31.9 2840 2000 

300 765 787   795 823   818 898   810 1290   

14 33.9 2365 4500 34.2 2470 4000 33.8 3350 3500 34.8 4230 2400 

350 861 1073   869 1120   859 1519   884 1918   

16 38.0 2990 5900 38.7 3125 5300 38.5 4720 4500 36.1 5170 3200 

400 965 1356   983 1417   978 2141   917 2345   

18 41.2 3620 7600 42.8 3780 6900 42.3 5475 6000 41.5 6990 4200 

450 1046 1642   1087 1714   1074 2483   1054 3170   

20 44.6 4250 9300 45.2 4435 8600 45.6 6500 7500 

  
500 1133 1927   1148 2011   1158 2948   

24 50.7 5880 14000 52.0 6500 12300 52.4 8900 10800 

600 1288 2667   1321 2948   1331 4036   
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PRESSURE SEAL LIFT CHECK VALVES 
CAST  CARBON , STAINLESS STEEL OR ALLOY STEEL 
3 TO 12“ (80 TO 300 mm) 
ASME CLASSES 600 TO 2500 

Item Applicable  
Specification 

Wall thickness  API 600 

Pressure - temperature ratings ASME B16.34 

General valve design  ASME B16.34 
End to End dimensions  ASME B16.10 

Flange design ASME B16.5 
Butt Weld design ASME B16.25 

Materials ASTM 

Design Specifications  

DESIGN FEATURES: 
• Standard trim is stellite faced seat and disc seat 

surfaces (API trim 5). Other trims available on 
request. 

• Valves are full port design per ASME B16.34 table 
A-1. 

• Seat faces lapped for smooth finish and superior 
sealing. 

• Wall thickness per heavy wall API 600 require-
ments. 

• Body and cap joint accurately machined. Gasket 
details on page 6. 

• Each valve is shell and seat pressure tested per 
industry standard API 598. 

• Application: These valves can be used in horizon-
tal line with cap vertical only. 

Class  Figure Number 

600 1665 

900 1965 

1500 1165 

2500 1265 

STANDARD MATERIALS (Other materials available) 
PART MATERIALS 

Body  A216 Gr. WCB A217 Gr. WC6 A217 Gr. WC9 A217 Gr. C12A 

Bonnet A105 A182 F11 A182 F22 A182 F91 

Cap  A216 Gr. WCB A217 Gr. WC6 A217 Gr. WC9 A217 Gr. C12A 

Disc 
A105 or  

A216 WCB +  
Stellite 6 Faced 

A182 F11 or 
A217 WC6 +  

Stellite 6 Faced 

A182 F22 or 
A217 WC9 +  

Stellite 6 Faced 

Seat Ring  Carbon Steel + 
Stellite 6 Faced  

A182 F11 +  
Stellite 6 Faced  

A182 F22 +  
Stellite 6 Faced  

A182 F91 +  
Stellite 6 Faced 

Protective Ring SST 410 

Segmental Thrust 
Ring SST 410 

Gasket SST 304L 

Bonnet Stud A193 Gr. B7 A193 Gr. B16  

Bonnet Nut A194 Gr. 2H A194 Gr. 7  

A182 F91 or 
A217 Gr. C12A + 

Stellite 6 Faced 

• Weld end valves are B16.10 short pattern design. Flanged end valves are 
available on request and are B16.10 long-pattern design. Weld end valve 
dimensions given in table on next page. 

• Each valve has a unique certification number that is traceable to the valve 
certification sheet which includes MTR data, pressure test, inspection result 
and certificate of conformance. 

• Other available options as follows: 
 -Alternate valve materials such as chrome and stainless steel alloys 
 -Alternate trim materials 
 -Drain and other auxiliary connections 
 -NACE service 
 -Special cleaning for applications such as oxygen or chlorine 

-Other options available as Specified 
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LIFT CHECK  VALVE DIMENSIONS (CLASS 600—2500). 

B = Center to top  

SIZE ASME 600 ASME 900 ASME 1500 

in 
A B D A B D A B D 

mm 

3 10.00 8.3 3.00 12.00 8.3 2.87 12.00 8.5 2.75 

80 254 211 76 305 211 73 305 216 70 

4 12.00 10.3 4.00 14.00 11.3 3.87 16.00 11.3 3.62 

100 305 262 102 356 287 98 406 287 92 

6 18.00 17.3 6.00 20.00 17.3 5.75 22.00 17.5 5.37 

150 457 439 152 508 439 146 559 445 136 

8 23.00 18.8 7.87 26.00 20.0 7.50 28.00 21.0 7.00 

200 584 478 200 660 508 191 711 533 178 

10 28.00 23.3 9.75 31.00 24.5 9.37 34.00 25.0 8.75 

250 711 592 248 787 622 238 864 635 222 

12 32.00 28.0 11.75 36.00 28.0 11.12 39.00 29.0 10.37 

300 813 711 298 914 711 282 991 737 263 

SIZE ASME 2500 

in 
A B D 

mm 

3 14.50 12.5 2.25 

80 368 318 57 

4 18.00 15.0 2.87 

100 457 381 73 

6 24.00 18.3 4.37 

150 610 465 111 

8 30.00 22.5 5.75 

200 762 572 146 

10 36.00 25.5 7.25 

250 914 648 184 

12 41.00 30.0 8.62 

300 1041 762 219 
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PRESSURE SEAL LIFT CHECK VALVES 
CAST  CARBON , STAINLESS STEEL OR ALLOY STEEL 
3 TO 12“ (50 TO 300 mm) 
ASME CLASSES 600 TO 2500 

F = Dismantling dimension 
 
WT = Weight 
CV = Flow coefficient 

SIZE ASME 600 ASME 900 ASME 1500 ASME 2500 

in 
F 

in 
WT 

lb 
CV F 

in 
WT 

lb 
CV F 

in 
WT 

lb 
CV F 

in 
WT 

lb 
CV 

mm mm kg mm kg mm kg mm kg 

3 12.7 86 110 12.7 93 100 13.0 166 90 19.0 294 60 

80 323 39   323 42   330 75   483 133   

4 15.7 109 200 17.2 138 190 17.2 241 160 23.0 483 100 

100 399 49   437 62   437 109   584 219   

6 26.2 273 480 26.5 518 440 26.8 760 380 28.0 926 250 

150 665 124   673 235   681 345   711 420   

8 28.7 641 850 30.5 814 770 32.0 1994 670 34.5 2778 450 

200 729 291   775 369   813 904   876 1260   

10 35.7 1091 1300 37.3 1820 1200 39.0 3154 1000 41.0 3512 720 

250 907 495   947 825   991 1430   1041 1593   

12 42.8 1495 2000 42.8 2392 1800 46.0 4076 1500 47.0 4878 1100 

300 1087 678   1087 1085   1168 1849   1194 2212   
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PRESSURE SEAL Y-PATTERN LIFT CHECK VALVES 
CAST  CARBON , STAINLESS STEEL OR ALLOY STEEL 
3 TO 12“ (50 TO 300 mm) 
ASME CLASSES 600 TO 2500 

Item Applicable  
Specification 

Wall thickness  ASME B16.34 

Pressure - temperature ratings ASME B16.34 

General valve design  ASME B16.34 

End to End dimensions  ASME B16.10 
Flange design ASME B16.5 

Butt Weld design ASME B16.25 
Materials ASTM 

Design Specifications  

Class  Fig. Number (1) 

600 1665 

900 1965 

1500 1165 

2500 1265 

STANDARD MATERIALS (Other materials available) 
PART MATERIALS 

Body  A216 Gr. WCB A217 Gr. WC6 A217 Gr. WC9 A217 Gr. C12A 

Bonnet A105 A182 F11 A182 F22 A182 F91 

Cap  A216 Gr. WCB A217 Gr. WC6 A217 Gr. WC9 A217 Gr. C12A 

Disc 
A105 or  

A216 WCB +  
Stellite 6 Faced 

A182 F11 or 
A217 WC6 +  

Stellite 6 Faced 

A182 F22 or 
A217 WC9 +  

Stellite 6 Faced 

Seat Ring  Carbon Steel + 
Stellite 6 Faced  

A182 F11 +  
Stellite 6 Faced  

A182 F22 +  
Stellite 6 Faced  

A182 F91 +  
Stellite 6 Faced 

Protective Ring SST 410 

Segmental Thrust 
Ring SST 410 

Gasket SST 304L 

Bonnet Stud A193 Gr. B7 A193 Gr. B16  

Bonnet Nut A194 Gr. 2H A194 Gr. 7  

A182 F91 or 
A217 Gr. C12A + 

Stellite 6 Faced 

(1) An option code is needed to specify a 
y-pattern. See page 5 for more details. 

DESIGN FEATURES: 
• Standard trim is stellite faced seat and disc seat 

surfaces (API trim 5). Other trims available on 
request. 

• Valves are full port design per ASME B16.34 
table A-1. 

• Seat faces lapped for smooth finish and superior 
sealing. 

• Wall thickness per heavy wall API 600 require-
ments. 

• Body and cap joint accurately machined. Gasket 
details on page 6. 

• Each valve is shell and seat pressure tested per 
industry standard API 598. 

• Application: These valves can be used in hori-
zontal line with cap vertical only. 

• Weld end valves are B16.10 short pattern design. Flanged end valves are 
available on request and are B16.10 long-pattern design. Weld end valve 
dimensions given in table on next page. 

• Each valve has a unique certification number that is traceable to the valve 
certification sheet which includes MTR data, pressure test, inspection result 
and certificate of conformance. 

• Other available options as follows: 
 -Alternate valve materials such as chrome and stainless steel alloys 
 -Alternate trim materials 
 -Drain and other auxiliary connections 
 -NACE service 
 -Special cleaning for applications such as oxygen or chlorine 

-Other options available as Specified 
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LIFT CHECK  VALVE DIMENSIONS (CLASS 600—2500). 

B = Center to top  

SIZE ASME 600 ASME 900 ASME 1500 

in 
A B D A B D A B D 

mm 

3 10.00 8.8 3.00 12.00 8.8 2.87 12.00 9.0 2.75 

80 254 220 76 305 220 73 305 230 70 

4 12.00 10.8 4.00 14.00 11.8 3.87 16.00 11.8 3.62 

100 305 275 102 356 300 98 406 300 92 

6 18.00 17.8 6.00 20.00 18.3 5.75 22.00 18.5 5.37 

150 457 450 152 508 465 146 559 470 136 

8 23.00 19.8 7.87 26.00 21.0 7.50 28.00 22.0 7.00 

200 584 500 200 660 535 191 711 560 178 

10 28.00 24.8 9.75 31.00 25.5 9.37 34.00 26.0 8.75 

250 711 625 248 787 650 238 864 660 222 

12 32.00 29.5 11.75 36.00 29.5 11.12 39.00 30.0 10.37 

300 813 750 298 914 750 282 991 760 263 

SIZE ASME 2500 

in 
A B D 

mm 

3 14.50 13.0 2.25 

80 368 330 57 

4 18.00 16.0 2.87 

100 457 405 73 

6 24.00 19.3 4.37 

150 610 490 111 

8 30.00 24.0 5.75 

200 762 610 146 

10 36.00 27.0 7.25 

250 914 685 184 

12 41.00 32.0 8.62 

300 1041 815 219 
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PRESSURE SEAL LIFT CHECK VALVES 
CAST  CARBON , STAINLESS STEEL OR ALLOY STEEL 
3 TO 12“ (50 TO 300 mm) 
ASME CLASSES 600 TO 2500 

F = Dismantling dimension 
 
WT = Weight 
CV = Flow coefficient 

SIZE ASME 600 ASME 900 ASME 1500 ASME 2500 

in 
F 

in 
WT 

lb 
CV F 

in 
WT 

lb 
CV F 

in 
WT 

lb 
CV F 

in 
WT 

lb 
CV 

mm mm kg mm kg mm kg mm kg 

3 13.2 90 240 13.2 98 220 13.5 174 200 19.5 309 130 

80 330 41   330 44   345 79   495 140   

4 16.2 114 440 17.7 145 410 17.7 253 360 24.0 512 230 

100 413 52   450 66   450 115   608 232   

6 26.7 287 1050 27.5 549 960 27.8 806 840 29.0 982 560 

150 675 130   698 249   705 365   735 445   

8 29.7 679 1900 31.5 863 1700 33.0 2094 1500 36.0 2972 1000 

200 750 308   876 391   840 950   915 1348   

10 37.2 1156 2900 38.3 1929 2700 40.5 3758 2300 42.0 3375 1600 

250 938 525   975 875   1028 1705   1067 1531   

12 44.3 1585 4300 44.3 2559 3900 48.0 4361 3400 48.0 5268 2300 

300 1125 719   1125 1161   1220 1978   1223 2390   
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ACCESSORIES 
GEAR ACTUATOR 

Most Powell Multi-Turn Valves can be supplied with 
Adapto Gears. For installed Powell valves, gear units 
with adaptor parts are available. Adapto Gear units are 
also available separately for any Multi-Turn valve appli-
cation. 

Typical Adapto-Gear Installation: 
a. Remove the handwheel. 
b. Remove bolts from the yoke, mount the 

adaptor, replace bolts and tighten. 
c. Install the sleeve and key on stem bushing. 
d. Mount gear operator on adaptor and bolt 

together. 
e. Conversion is completed. 

For installed valves, adaptors are provided so that 
new stem bushings or bonnets are not necessary. 
Field conversion can be completed without removing 
the valve from service. 

Powell Adapto Gear Actuators are fully enclosed, light 
weight, maintenance free Bevel Gear units for valves 
which require gearing to facilitate operation. The actuators 
mount quickly and easily as installation does not require 
special complicated parts. The manual valve actuators, 
Type AA, B,  and C, have been designed for simplicity, 
high efficiency and ease of adaptability to make them ideal 
for use on both small and large valves. The input shaft is 
mounted on antifriction bearings and the bevel gear drive 
sleeve is supported by and integral bearing arrangement. 
The actuator does not take any of the valve stem thrust 
since the thrust is absorbed in the valve stem bushing. 

• Anti-friction bearings permits ease of operation. 
• Housing protects gears from dirt, dust, and other 

foreign materials. Also a good as a safety factor to 
protecting operating personnel. 

• Housing has provision for plug or pipe stem 
protector when required. Sealed housing retains 
the lubricant and protects the moving parts. 

• Adaptors for air wrench operation can be 
supplied on order. 

ADVANTAGES 

MODEL AA-18 ACTUATOR 

Max Torque:     996 ft-lb [1350 Nm] 
Gear Ratio:       2.92:1 

MODEL B-24 ACTUATOR 

Max Torque:     1990 ft-lb [2700 Nm] 
Gear Ratio:       4.07:1 

MODEL C-24 ACTUATOR 

Max Torque:     3980 ft-lb [5400 Nm] 
Gear Ratio:       6:1 
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ACCESSORIES cont... 
MOTOR ACTUATOR Most Powell Valves can be furnished with electric 

motor actuators. This type of equipment gives 
fast, safe, efficient operation of any valve by 
means of a push button locally or from a remote 
point or automatically from a limit switch, pres-
sure switch or other similar device. 

To enable Powell to quote accurately on 
Motor Actuated Valves, please provide the 
following complete information: 

A. Valve Size and Figure Number 

B. Media  

C. Media Pressure and Temperature 

D. Differential Pressure against which the 
valve must open and close and Line Pres-
sure if different from differential pressure. 

E. Opening or Closing Time Requirements. 
Unless specified -  gate valve stem speed 
is  12” per minute (approx.) and globe 
valve stem speed is 4” per minute 
(approx.). 

F. Voltage, Frequency and Number of 
Phases 

G. Special Features (e.g. control station re-
quirements, special enclosure types, etc.) 
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ACCESSORIES cont... 
HYDRAULIC OR  

PNEUMATIC ACTUATOR 
Most Powell Valves can be equipped with Hydraulic 
or Pneumatic Actuators for automatic remote open-
ing and closing. 

When ordering such valves, please provide the 
following information: 

A. Valve Size and Figure Number 

B. Media  

C. Media Pressure and Temperature 

D. Differential Pressure against which the valve 
must open and close and Line Pressure if differ-
ent from differential pressure. 

E. Opening or Closing Time Requirements 

F. Actuator Media Pressure - Min./Max. 

G. Failure Position (open, close, or as is) 

H. Special Features (e.g. limit switches, manual 
override, etc.) 

I. Environmental Temperature Range - Min./
Max. 
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ACCESSORIES cont... 
LIMIT SWITCH 

Powell Valves can be equipped with Limit 
Switches to inform users when the valve is in the 
fully open and fully closed position.  This can 
help reduce extraneous wear caused by forcing 
the wedge or disc farther into the seat rings or 
back seat after the valve is already in the fully 
open or fully closed position. Limit Switches can 
also be used for fully automated valve operation 
in conjunction with motor, hydraulic, or pneu-
matic actuators.  

NOTE: The installation of a limit switch may 
require further machining or more parts added 
to the valve. 
Typical installation on handwheel operated 
valves. 



 

42 

ENGINEERING DATA INDEX 

 PAGE 

 VALVE STANDARDS AND RELATED INFORMATION  43   

 VALVE PRESSURE/TEMPERATURE RATINGS   44-51 

 CHEMICAL AND PHYSICAL PROPERTIES  52 

 TRIM DESCRIPTIONS   53 

 DIMENSIONS OF WROUGHT STEEL PIPE AND WELD 
 END CONFIGURATION  54-59 

 METHOD OF DESIGNATING LOCATION OF AUXILIARY 
 CONNECTIONS  60 

 FLOW DESIGN AND MAINTENANCE RECOMMENDATIONS  62 

 CONVERSION DATA AND EQUIVALENTS 63-64 

BYPASS DIMENSIONS  61 

NOTE: DATA PROVIDED IN THIS SECTION IS FOR REFERENCE PURPOSES AND IS SUBJECT TO CHANGE. 
CONSULT CURRENT STANDARDS AND SPECIFICATIONS FOR THE LATEST DATA AND FOR SPE-
CIFIC DETAILS WHICH MAY BE BEYOND THE SCOPE OF THIS CATALOG. 



 

43 

VALVE STANDARDS AND RELATED INFORMATION 

1.  Steel and Corrosion Resistant Designs 

(A) ASME B16.34  → Valves – Flanged, Threaded, and Welded End 

This is the basic ASME valve standard for steel and corrosion resistant alloys. This standard contains re-
quirements such as minimum shell wall thickness, pressure/temperature ratings, and pressure testing re-
quirements. 

(B) API Standard 600 → Steel Gate Valve Flanged and Butt Welded Ends, Bolted and Pressure Seal Bonnets 

This is the basic API Gate valve standard and contains wall thicknesses that are heavier than ASME B16.34 
for bolted bonnet steel and alloy steel valves. This standard refers to B16.34 for pressure/temperature rat-
ings.  

(C) API Standard 598 → Valve Inspection and Testing 

This standard is referenced by both ASME B16.34 and API 600 and contains minimum inspection and pres-
sure test requirements. 

(D) ASME B16.10  → Face to Face and End to End Dimensions of Valves 

(E) ASME B16.5       → Pipe Flanges and Flange Fittings 

(F) ASME B16.25  → Buttwelded Ends 

(G) MSS SP-25  → Standard Marking System for Valves, Fittings, Flanges and Unions 

(H) MSS SP-55 → Quality Standard for Steel Castings for Valves, Flanges, Fittings, and Other Piping  
       Components 

2. Powell Publications and Miscellaneous Information 

The Handbook of Valve Information contains valve selection, storage, installation, operation, and maintenance infor-
mation for all Powell Valves. 
 
NOTE: Prior to any installation or maintenance, appropriate precautions must be followed. For example, all pressure 
must be relieved from the valve and affected piping prior to servicing and proper protective clothing and equipment 
must be worn. 
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PRESSURE/TEMPERATURE RATINGS 

TABLE 1 

ASTM A216 Grade WCB 

Upon prolonged exposure to temperatures above 800º F, the carbide phase of steel may be converted to 
graphite. Permissible, but not recommended for prolonged use above 800º F. 

STANDARD CLASS 
Working Pressures by Classes, psig 

Temperature. ºF 150 300 600 900 1500 2500 4500 
-20 to 100 285 740 1,480 2,220 3,705 6,170 11,110 

200 260 680 1,360 2,035 3,395 5,655 10,185 
300 230 655 1,310 1,965 3,270 5,450 9,815 
400 200 635 1,265 1,900 3,170 5,280 9,505 
500 170 605 1,205 1,810 3,015 5,025 9,040 
600 140 570 1,135 1,705 2,840 4,730 8,515 
650 125 550 1,100 1,650 2,745 4,575 8,240 
700 110 530 1,060 1,590 2,665 4,425 7,960 
750 95 505 1,015 1,520 2,535 4,230 7,610 
800 80 410 825 1,235 2,055 3,430 6,170 

Working Pressures by Classes, psig 
Temperature. ºF 150 300 600 900 1500 2500 4500 

-20 to 100 290 750 1,500 2,250 3,750 6,250 11,250 
200 290 750 1,500 2,250 3,750 6,250 11,250 
300 285 740 1,480 2,220 3,700 6,170 11,105 
400 280 735 1,465 2,200 3,665 6,105 10,995 
500 280 735 1,465 2,200 3,665 6,105 10,995 
600 280 735 1,465 2,200 3,665 6,105 10,995 
650 275 715 1,430 2,145 3,575 5,960 10,730 
700 265 690 1,380 2,075 3,455 5,760 10,365 
750 245 635 1,270 1,905 3,170 5,285 9,515 
800 195 515 1,030 1,545 2,570 4,285 7,715 

SPECIAL CLASS 

NOTE:   Special Class Ratings apply to Threaded and Weld End Valves only and require upgrading per paragraph 8 of 
ASME B16.34 
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PRESSURE/TEMPERATURE RATINGS 

TABLE 2 

ASTM A352 Grade LCB 

Not to be used over 650° F. 

NOTE:   Special Class Ratings apply to Threaded and Weld End Valves only and require upgrading per paragraph 8 of 
ASME B16.34 

STANDARD CLASS 

Working Pressures by Classes, psig 

Temperature. ºF 150 300 600 900 1500 2500 4500 

-50 to 100 265 695 1,395 2,090 3,480 5,805 10,445 

200 255 660 1,320 1,980 3,300 5,505 9,905 

300 230 640 1,275 1,915 3,190 5,315 9,565 

400 200 615 1,230 1,845 3,075 5,125 9,225 

500 170 585 1,175 1,760 2,930 4,885 8,795 

600 140 550 1,105 1,655 2,755 4,595 8,270 

650 125 535 1,065 1,600 2,665 4,440 7,990 

Working Pressures by Classes, psig 

Temperature. ºF 150 300 600 900 1500 2500 4500 

-50 to 100 290 695 1,395 2,090 3,480 5,805 10,445 

200 290 695 1,395 2,090 3,480 5,805 10,445 

300 290 695 1,395 2,090 3,480 5,805 10,445 

400 290 695 1,395 2,090 3,480 5,805 10,445 

500 290 695 1,395 2,090 3,480 5,805 10,445 

600 290 695 1,395 2,090 3,480 5,805 10,445 

650 290 695 1,390 2,080 3,470 5,780 10,405 

SPECIAL CLASS 
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PRESSURE/TEMPERATURE RATINGS 

TABLE 3 

ASTM A217 Grade WC6 
Use normalized and tempered material only. Not to be used over 1100º F. 

STANDARD CLASS 

Working Pressures by Classes, psig 
Temperature. ºF 150 300 600 900 1500 2500 4500 

-20 to 100 290 750 1,500 2,250 3,750 6,250 11,250 
200 260 750 1,500 2,250 3,750 6,250 11,250 
300 230 720 1,445 2,165 3,610 6,015 10,830 
400 200 695 1,385 2,080 3,465 5,775 10,400 
500 170 665 1,330 1,995 3,325 5,540 9,965 
600 140 605 1,210 1,815 3,025 5,040 9,070 
650 125 590 1,175 1,765 2,940 4,905 8,825 
700 110 570 1,135 1,705 2,840 4,730 8,515 
750 95 530 1,065 1,595 2,660 4,430 7,970 
800 80 510 1,015 1,525 2,540 4,230 7,610 
850 65 485 975 1,460 2,435 4,060 7,305 
900 50 450 900 1,350 2,245 3,745 6,740 
950 35 320 640 955 1,595 2,655 4,785 

1000 20 215 430 650 1,080 1,800 3,240 
1050 20(1) 145 290 430 720 1,200 2,160 
1100 20(1) 95 190 290 480 800 1,440 

NOTE:  (1) For welding end valves only. Flanged end ratings terminate at 1000º F. 

SPECIAL CLASS 

Working Pressures by Classes, psig 
Temperature. ºF 150 300 600 900 1500 2500 4500 

-20 to 100 290 750 1,500 2,250 3,750 6,250 11,250 
200 290 750 1,500 2,250 3,750 6,250 11,250 
300 290 750 1,500 2,250 3,750 6,250 11,250 
400 290 750 1,500 2,250 3,750 6,250 11,250 
500 290 750 1,500 2,250 3,750 6,250 11,250 
600 290 750 1,500 2,250 3,750 6,250 11,250 
650 290 750 1,500 2,250 3,750 6,250 11,250 
700 280 735 1,465 2,200 3,665 6,110 10,995 
750 280 730 1,460 2,185 3,645 6,070 10,930 
800 275 720 1,440 2,160 3,600 6,000 10,800 
850 260 680 1,355 2,030 3,385 5,645 10,160 
900 225 585 1,175 1,760 2,935 4,895 8,805 
950 155 400 795 1,195 1,995 3,320 5,980 

1000 105 270 540 810 1,350 2,250 4,050 
1050 70 180 360 540 900 1,500 2,700 
1100 45 120 240 360 600 1,000 1,800 

NOTE:   Special Class Ratings apply to Threaded and Weld End Valves only and require upgrading per paragraph 8 of 
ASME B16.34 
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PRESSURE/TEMPERATURE RATINGS 

TABLE 4 

ASTM A217 Grade WC9 
Use normalized and tempered material only. Not to be used over 1100º F. 

STANDARD CLASS 
Working Pressures by Classes, psig                 

Temperature. ºF 150 300 600 900 1500 2500 4500 
-20 to 100 290 750 1,500 2,250 3,750 6,250 11,250 

200 260 750 1,500 2,250 3,750 6,250 11,250 
300 230 730 1,455 2,185 3,640 6,070 10,925 
400 200 705 1,410 2,115 3,530 5,880 10,585 
500 170 665 1,330 1,995 3,325 5,540 9,965 
600 140 605 1,210 1,815 3,025 5,040 9,070 
650 125 590 1,175 1,765 2,940 4,905 8,825 
700 110 570 1,135 1,705 2,840 4,730 8,515 
750 95 530 1,065 1,595 2,660 4,430 7,970 
800 80 510 1,015 1,525 2,540 4,230 7,610 
850 65 485 975 1,460 2,435 4,060 7,305 
900 50 450 900 1,350 2,245 3,745 6,740 
950 35 385 755 1,160 1,930 3,220 5,795 

1000 20 265 535 800 1,335 2,230 4,010 
1050 20(1) 175 350 525 875 1,455 2,625 
1100 20(1) 110 220 330 550 915 1,645 

NOTE:  (1) For welding end valves only. Flanged end ratings terminate at 1000º F. 

SPECIAL CLASS 

Working Pressures by Classes, psig                 
Temperature. ºF 150 300 600 900 1500 2500 4500 

-20 to 100 290 750 1,500 2,250 3,750 6,250 11,250 
200 290 750 1,500 2,250 3,750 6,250 11,250 
300 285 740 1,480 2,220 3,695 6,160 11,090 
400 280 730 1,455 2,185 3,640 6,065 10,915 
500 280 725 1,450 2,175 3,620 6,035 10,865 
600 275 720 1,440 2,165 3,605 6,010 10,815 
650 275 715 1,430 2,145 3,580 5,965 10,735 
700 270 705 1,415 2,120 3,535 5,895 10,605 
750 270 705 1,415 2,120 3,535 5,895 10,605 
800 270 705 1,415 2,120 3,535 5,895 10,605 
850 260 680 1,355 2,030 3,385 5,645 10,160 
900 230 600 1,200 1,800 3,000 5,000 9,000 
950 180 470 945 1,415 2,360 3,930 7,070 

1000 130 335 670 1,005 1,670 2,785 5,015 
1050 85 220 435 655 1,095 1,820 3,280 
1100 55 135 275 410 685 1,145 2,055 

NOTE:   Special Class Ratings apply to Threaded and Weld End Valves only and require upgrading per paragraph 8 of 
ASME B16.34 
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PRESSURE/TEMPERATURE RATINGS 

TABLE 5 

ASTM A217 Grade C5 
Use normalized and tempered material only. 

STANDARD CLASS 

NOTE:  (1) For welding end valves only. Flanged end ratings terminate at 1000º F. 

SPECIAL CLASS 

NOTE:   Special Class Ratings apply to Threaded and Weld End Valves only and require upgrading per paragraph 8 of 
ASME B16.34 

Working Pressures by Classes, psig                 
Temperature ºF 150 300 600 900 1500 2500 4500 

-20 to 100 290 750 1,500 2,250 3,750 6,250 11,250 
200 260 750 1,500 2,250 3,750 6,250 11,250 
300 230 730 1,455 2,185 3,640 6,070 10,925 
400 200 705 1,410 2,115 3,530 5,880 10,585 
500 170 665 1,330 1,995 3,325 5,540 9,965 
600 140 605 1,210 1,815 3,025 5,040 9,070 
650 125 590 1,175 1,765 2,940 4,905 8,825 
700 110 570 1,135 1,705 2,840 4,730 8,515 
750 95 530 1,065 1,595 2,660 4,430 7,970 
800 80 510 1,015 1,525 2,540 4,230 7,610 
850 65 485 975 1,460 2,435 4,060 7,305 
900 50 375 745 1,120 1,870 3,115 5,605 
950 35 275 550 825 1,370 2,285 4,115 

1000 20 200 400 595 995 1,655 2,985 
1050 20(1) 145 290 430 720 1,200 2,160 
1100 20(1) 100 200 300 495 830 1,490 
1150 20(1) 60 125 185 310 515 925 
1200 15(1) 35 70 105 170 285 515 

Working Pressures by Classes, psig                 
Temperature ºF 150 300 600 900 1500 2500 4500 

-20 to 100 290 750 1,500 2,250 3,750 6,250 11,250 
200 290 750 1,500 2,250 3,750 6,250 11,250 
300 290 750 1,500 2,250 3,750 6,250 11,250 
400 290 750 1,500 2,250 3,750 6,250 11,250 
500 290 750 1,500 2,250 3,750 6,250 11,250 
600 290 750 1,500 2,250 3,750 6,250 11,250 
650 290 750 1,500 2,250 3,750 6,250 11,250 
700 280 735 1,465 2,200 3,665 6,110 10,995 
750 280 730 1,460 2,185 3,645 6,070 10,930 
800 275 720 1,440 2,160 3,600 6,000 10,800 
850 260 615 1,225 1,840 3,065 5,105 9,195 
900 230 465 935 1,400 2,335 3,895 7,005 
950 170 345 685 1,030 1,715 2,855 5,145 

1000 125 250 495 745 1,245 2,070 3,730 
1050 90 180 360 540 900 1,500 2,700 
1100 60 125 250 375 620 1,035 1,865 
1150 40 75 155 230 385 645 1,155 
1200 20 45 85 130 215 355 645 
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PRESSURE/TEMPERATURE RATINGS 

TABLE 6 

ASTM A217 Grade C12 
Use normalized and tempered material only. 

STANDARD CLASS 

NOTE:  (1) For welding end valves only. Flanged end ratings terminate at 1000º F. 

SPECIAL CLASS 

NOTE:   Special Class Ratings apply to Threaded and Weld End Valves only and require upgrading per paragraph 8 of 
ASME B16.34 

Working Pressures by Classes, psig                 
Temperature ºF 150 300 600 900 1500 2500 4500 

-20 to 100 290 750 1,500 2,250 3,750 6,250 11,250 
200 260 750 1,500 2,250 3,750 6,250 11,250 
300 230 730 1,455 2,185 3,640 6,070 10,925 
400 200 705 1,410 2,115 3,530 5,880 10,585 
500 170 665 1,330 1,995 3,325 5,540 9,965 
600 140 605 1,210 1,815 3,025 5,040 9,070 
650 125 590 1,175 1,765 2,940 4,905 8,825 
700 110 570 1,135 1,705 2,840 4,730 8,515 
750 95 530 1,065 1,595 2,660 4,430 7,970 
800 80 510 1,015 1,525 2,540 4,230 7,610 
850 65 485 975 1,460 2,435 4,060 7,305 
900 50 450 900 1,350 2,245 3,745 6,740 
950 35 375 755 1,130 1,885 3,145 5,655 

1000 20 255 505 760 1,270 2,115 3,805 
1050 20(1) 170 345 515 855 1,430 2,570 
1100 20(1) 115 225 340 565 945 1,695 
1150 20(1) 75 150 225 375 630 1,130 
1200 20(1) 50 105 155 255 430 770 

Working Pressures by Classes, psig                 
Temperature ºF 150 300 600 900 1500 2500 4500 

-20 to 100 290 750 1,500 2,250 3,750 6,250 11,250 
200 290 750 1,500 2,250 3,750 6,250 11,250 
300 290 750 1,500 2,250 3,750 6,250 11,250 
400 290 750 1,500 2,250 3,750 6,250 11,250 
500 290 750 1,500 2,250 3,750 6,250 11,250 
600 290 750 1,500 2,250 3,750 6,250 11,250 
650 290 750 1,500 2,250 3,750 6,250 11,250 
700 280 735 1,465 2,200 3,665 6,110 10,995 
750 280 730 1,460 2,185 3,645 6,070 10,930 
800 275 720 1,440 2,160 3,600 6,000 10,800 
850 260 680 1,355 2,030 3,385 5,645 10,160 
900 230 600 1,200 1,800 3,000 5,000 9,000 
950 180 470 945 1,415 2,355 3,930 7,070 

1000 120 315 635 950 1,585 2,645 4,755 
1050 80 215 430 645 1,070 1,785 3,215 
1100 55 140 285 425 705 1,180 2,120 
1150 35 95 190 285 470 785 1,415 
1200 25 65 130 195 320 535 965 
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PRESSURE/TEMPERATURE RATINGS 

TABLE 7 

ASTM A217 Grade C12A 

STANDARD CLASS 

NOTE:  (1) For welding end valves only. Flanged end ratings terminate at 1000º F. 

SPECIAL CLASS 

NOTE:   Special Class Ratings apply to Threaded and Weld End Valves only and require upgrading per paragraph 8 of 
ASME B16.34 

Working Pressures by Classes, psig                 
Temperature ºF 150 300 600 900 1500 2500 4500 

-20 to 100 290 750 1,500 2,250 3,750 6,250 11,250 
200 260 750 1,500 2,250 3,750 6,250 11,250 
300 230 730 1,455 2,185 3,640 6,070 10,925 
400 200 705 1,410 2,115 3,530 5,880 10,585 
500 170 665 1,330 1,995 3,325 5,540 9,965 
600 140 605 1,210 1,815 3,025 5,040 9,070 
650 125 590 1,175 1,765 2,940 4,905 8,825 
700 110 570 1,135 1,705 2,840 4,730 8,515 
750 95 530 1,065 1,595 2,660 4,430 7,970 
800 80 510 1,015 1,525 2,540 4,230 7,610 
850 65 485 975 1,460 2,435 4,060 7,305 
900 50 450 900 1,350 2,245 3,745 6,740 
950 35 385 775 1,160 1,930 3,220 5,795 

1000 20 365 725 1,090 1,820 3,030 5,450 
1050 20(1) 360 720 1,080 1,800 3,000 5,400 
1100 20(1) 300 605 905 1,510 2,515 4,525 
1150 20(1) 225 445 670 1,115 1,855 3,345 
1200 20(1) 145 290 430 720 1,200 2,160 

Working Pressures by Classes, psig                 
Temperature ºF 150 300 600 900 1500 2500 4500 

-20 to 100 290 750 1,500 2,250 3,750 6,250 11,250 
200 290 750 1,500 2,250 3,750 6,250 11,250 
300 290 750 1,500 2,250 3,750 6,250 11,250 
400 290 750 1,500 2,250 3,750 6,250 11,250 
500 290 750 1,500 2,250 3,750 6,250 11,250 
600 290 750 1,500 2,250 3,750 6,250 11,250 
650 290 750 1,500 2,250 3,750 6,250 11,250 
700 280 735 1,465 2,200 3,665 6,110 10,995 
750 280 730 1,460 2,185 3,645 6,070 10,930 
800 275 720 1,440 2,160 3,600 6,000 10,800 
850 260 680 1,355 2,030 3,385 5,645 10,160 
900 230 600 1,200 1,800 3,000 5,000 9,000 
950 180 470 945 1,415 2,360 3,930 7,070 

1000 160 420 840 1,260 2,105 3,505 6,310 
1050 160 420 840 1,260 2,105 3,505 6,310 
1100 145 375 755 1,130 1,885 3,145 5,655 
1150 105 280 555 835 1,395 2,320 4,180 
1200 70 180 360 540 900 1,500 2,700 
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PRESSURE/TEMPERATURE RATINGS 

TABLE 8 

STANDARD CLASS 

SPECIAL CLASS 

ASTM A351 Grade CF3M (a) 
 ASTM A351 Grade CF8M (b) 

(a) Not to be used over 850° F. 
(b) At temperatures over 1000º F, use only when the carbon content is 0.04% or higher. This requirement must be specified 

by customer when applicable. 

NOTE:   Special Class Ratings apply to Threaded and Weld End Valves only and require upgrading per paragraph 8 of 
ASME B16.34 

Working Pressures by Classes, psig 
Temperature, ºF 150 300 600 900 1500 2500 4500 
-20 to 100 (1) 275 720 1,440 2,160 3,600 6,000 10,800 

200 235 620 1,240 1,860 3,095 5,160 9,290 
300 215 560 1,120 1,680 2,795 4,660 8,390 
400 195 515 1,025 1,540 2,570 4,280 7,705 
500 170 480 955 1,435 2,390 3,980 7,165 
600 140 450 900 1,355 2,255 3,760 6,770 
650 125 440 885 1,325 2,210 3,680 6,625 
700 110 435 870 1,305 2,170 3,620 6,515 
750 95 425 855 1,280 2,135 3,560 6,410 
800 80 420 845 1,265 2,110 3,520 6,335 
850 65 420 835 1,255 2,090 3,480 6,265 
900 50 415 830 1,245 2,075 3,460 6,230 
950 35 385 775 1,160 1,930 3,220 5,795 

1000 20 365 725 1,090 1,820 3,030 5,450 
1050 20(2) 360 720 1,080 1,800 3,000 5,400 
1100 20(2) 305 610 915 1,525 2,545 4,575 
1150 20(2) 235 475 710 1,185 1,970 3,550 
1200 20(2) 185 370 555 925 1,545 2,775 
1250 20(2) 145 295 440 735 1,230 2,210 
1300 20(2) 115 235 350 585 970 1,750 
1350 20(2) 95 190 290 480 800 1,440 
1400 20(2) 75 150 225 380 630 1,130 
1450 20(2) 60 115 175 290 485 875 
1500 15(2) 40 85 125 205 345 620 

Working Pressures by Classes, psig 
Temperature, ºF 150 300 600 900 1500 2500 4500 
-20 to 100 (1) 290 750 1,500 2,250 3,750 6,250 11,250 

200 265 690 1,380 2,075 3,455 5,760 10,365 
300 240 625 1,250 1,870 3,120 5,200 9,360 
400 220 575 1,145 1,720 2,865 4,775 8,600 
500 205 535 1,065 1,600 2,665 4,440 7,995 
600 195 505 1,005 1,510 2,520 4,195 7,555 
650 190 495 985 1,480 2,465 4,105 7,395 
700 185 485 970 1,455 2,425 4,040 7,270 
750 185 475 955 1,430 2,385 3,975 7,150 
800 180 470 945 1,415 2,355 3,930 7,070 
850 180 465 930 1,400 2,330 3,885 6,990 
900 180 465 925 1,390 2,315 3,860 6,950 
950 175 460 915 1,375 2,290 3,815 6,870 

1000 160 420 840 1,260 2,105 3,505 6,310 
1050 160 420 840 1,260 2,105 3,505 6,310 
1100 145 380 765 1,145 1,905 3,180 5,720 
1150 115 295 590 885 1,480 2,465 4,435 
1200 90 230 465 695 1,155 1,930 3,470 
1250 70 185 370 555 920 1,535 2,765 
1300 55 145 290 435 730 1,215 2,185 
1350 45 120 240 360 600 1,000 1,800 
1400 35 95 190 285 470 785 1,415 
1450 30 75 145 220 365 605 1,095 
1500 20 50 105 155 260 430 770 

NOTE:   (1) For Cryogenic Valves, -20° F rating extends to -423° F. 
 (2) For welded end valves only. Flanged end ratings terminate at 1000° F. 
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CHEMICAL AND PHYSICAL PROPERTIES 
CAST CARBON, ALLOY STEELS, AND STAINLESS STEEL 

TABLE 9 

*RESIDUAL ELEMENTS-Total must not exceed 1.00 maximum. 
**NITROGEN range is 0.030 to 0.070; ALUMINUM is 0.02 Max; TITANIUM is 0.01 max. 
***The maximum MANGANESE may increase 0.04%, up to 1.28% maximum, for each reduction of 0.01% below the 
      specified maximum CARBON content. 
 ˟Impact tests required at –50° F. Minimum 13 ft-lb for two specimens and average of three. Minimum single specimen is 10  
   ft-lbs 
 Ǉ For temperatures over 1000° F, minimum CARBON is 0.04. Customer must specify if temperature is over 1000° F and this 
   minimum CARBON is required. 
 
NOTE: Chemical Compositions Are In Units Of Percent. 

ASTM STANDARD GRADE A216  
WCB 

A217 
WC6 

A217 
WC9 

A217 
C12 

A217 
C12A** 

A352 
LCB˟ 

A351 
CF3M 
(316L) 

A351 
CF8M 
(316) 

CARBON (C) (Min) - 0.05 0.05 - - 0.08 - - - 
(Max) 0.30 0.20 0.18 0.20 0.20 0.12 0.30 0.03 0.08 

MANGANESE 
(Mn) 

(Min) - 0.50 0.40 0.40 0.35 0.30 - - - 
(Max) 1.00*** 0.80 0.70 0.70 0.65 0.60 1.00*** 1.50 1.50 

PHOSPHOROUS 
(P) 

(Min) - - - - - - - - - 
(Max) 0.04 0.04 0.04 0.04 0.04 0.030 0.04 0.040 0.040 

SULFUR (S) (Min) - - - - - - - - - 
(Max) 0.045 0.045 0.045 0.045 0.045 0.010 0.045 0.040 0.040 

SILICON (Si) (Min) - - - - - 0.20 - - - 
(Max) 0.60 0.60 0.60 0.75 1.00 0.50 0.60 1.50 1.50 

COPPER (Cu) (Min) - - - - - - - - - 
(Max) 0.30* 0.50* 0.50* 0.50* 0.50* - 0.30* - - 

NICKEL (Ni) (Min) - - - - - - - 9.0 9.0 
(Max) 0.50* 0.50* 0.50* 0.50* 0.50* 0.40 0.50* 13.0 12.0 

CHROMIUM (Cr) (Min) - 1.00 2.00 4.00 8.00 8.0 - 17.0 18.0 
(Max) 0.50* 1.50 2.75 6.50 10.00 9.5 0.50* 21.0 21.0 

MOLYBDENUM 
(Mo) 

(Min) - 0.45 0.90 0.45 0.90 0.85 - 2.0 2.0 
(Max) 0.20* 0.65 1.20 0.65 1.20 1.05 0.20* 3.0 3.0 

VANADIUM (V) (Min) - - - - - 0.18 - - - 
(Max) 0.03* - - - 0.06 0.25 0.03* - - 

TUNGSTEN (W) (Min) - - - - - - - - - 
(Max) - 0.10* 0.10* 0.10* 0.10* - - - - 

COLUMBIUM 
(Cb) 

(Min) - - - - - 0.060 - - - 
(Max) - - - - 0.03 0.10 - - - 

TENSILE 
STRENGTH 

(Min) 70 Ksi 70 Ksi 70 Ksi 90 Ksi 90 85 Ksi 65 Ksi 70 Ksi 70 Ksi 
(Max) 95 95 95 115 115 110 90 

YIELD 
STRENGTH (Min) 36 Ksi 40 Ksi 40 Ksi 60 Ksi 60 Ksi 60 Ksi 35 Ksi 30 Ksi 30 Ksi 

ELONGATION (Min) 22% 20% 20% 18% 18% 18% 24% 30% 30% 

REDUCTION OF 
AREA (Min) 35% 35% 35% 35% 35% 45% 35% - - 

TEMPERATURE (Min) -20F -20F -20F -20F -20F -20F -50F -425F -425F 
(Max) 800F 1100F 1100F 1200F 1200F 1200F 650F 850F 1500FǇ 

A217  
C5 
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TRIM DESCRIPTIONS 

TABLE 10 

(a) Minimum 50HB differential hardness between mating seating surfaces 
 
(b) Stellite 6 ™ or equal. 

API Trim No. Powell Trim  
Designation 

Seat Nominal  
Description 

Seat Nominal  
Composition  

Nominal Hardness 
(HB) 

Typical Stem/
Backseat Material 

1 1 F6 13 Cr 250 min (a) TYPE 410 or 420 
(13Cr) 

2 E 304 18Cr-8Ni - TYPE 304 (18Cr-
8Ni) 

5 5 Hardfaced Co-CrA (b) 350 TYPE 410 or 420 
(13 Cr) 

8 8 F6 and 13 Cr. 250 TYPE 410 or 420 
(13 Cr) 

Hardfaced Co-CrA (b) 350   
9 9 Monel Ni-Cu Alloy - Monel (Ni-Cu) 

10 0 316 18 Cr-8Ni-Mo - TYPE 316 (18Cr-
8Ni-Mo) 

11 D Monel and Ni-Cu Alloy - Monel (Ni-Cu) 
Hardfaced  Co-CrA (b) 350   

12 2 316 And 18Cr-8Ni-Mo  - TYPE 316 (18Cr-
8Ni-Mo) 

Hardfaced  Co-CrA (b) 350   

13 3 Alloy 20 19Cr-29Ni - Alloy 20 (19Cr-
29Ni) 

14 4 Alloy 20 and 19Cr-29Ni - Alloy 20 (19Cr-
29Ni) 

Hardfaced Co-CrA (b) 350   

15 U Hardfaced Co-CrA (b) 350 TYPE 304 (18Cr-
8Ni) 

16 6 Hardfaced  Co-CrA (b) 350 TYPE 316 (18Cr-
8Ni-Mo) 

17 7 Hardfaced Co-CrA (b) 350 TYPE 347 (18Cr-
10Ni-Cb) 

18 J Hardfaced Co-CrA (b) 350 Alloy 20 (19Cr-
29Ni) 

Integral ½HF A 
Equal to Body Equal to Body - 

Equal to Body 
Hardfaced  Co-CrA (b) - 

Integral Full HF B Hardfaced Co-CrA (b) - Equal to Body 
Integral C Equal to Body Equal to Body - Equal to Body 
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DIMENSIONS OF WROUGHT STEEL PIPE AND WELD END CONFIGURATIONS 

TABLE 11 
PIPE DIMENSIONS IDENTIFICATION WELD END DIMENSIONS* 

INCH NOMINAL 
SIZE 

OUTSIDE 
DIAMETER 

IN. 

WALL THICKNESS 
IN. SCHEDULE 

VALVE OD  
A 

IN. 

PIPE ID  
B 

IN. 
¼ 0.540 0.065 …. 10/10S   0.410   
  0.540 0.088 STD 40/40S   0.364   
  0.540 0.119 XS 80/80S   0.302   
                
Ǫ 0.675 0.065 …. 10/10S   0.545   
  0.675 0.091 STD 40/40S   0.493   
  0.675 0.126 XS 80/80S   0.423   
                
½ 0.840 0.083 …. 10/10S   0.674   
  0.840 0.109 STD 40/40S   0.622   
  0.840 0.147 XS 80/80S   0.546   
                
¾ 1.050 0.083 …. 10/10S   0.884   
  1.050 0.113 STD 40/40S   0.824   
  1.050 0.154 XS 80/80S   0.742   
                
1 1.315 0.109 …. 10/10S   1.097   
  1.315 0.133 STD 40/40S   1.049   
  1.315 0.179 XS 80/80S   0.957   
                

1¼ 1.660 0.109 … 10/10S   1.442   
  1.660 0.140 STD 40/40S   1.380   
  1.660 0.191 XS 80/80S   1.278   
                

1½ 1.900 0.109 …. 10/10S   1.682   
  1.900 0.145 STD 40/40S   1.610   
  1.900 0.200 XS 80/80S   1.500   

                
2 2.375 0.109 …. 10/10S   2.157   
  2.375 0.154 STD 40/40S   2.067   
  2.375 0.218 XS 80/80S   1.939   
                

2½ 2.875 0.120 …. 10/10S 2.96 2.635   
  2.875 0.203 STD 40/40S 2.96 2.469 2.479 
  2.875 0.276 XS 80/80S 2.96 2.323 2.351 
  2.875 0.375 …. 160 2.96 2.125 2.178 
  2.875 0.552 XXS …. 2.96 1.771 1.868 
                
3 3.500 0.120 …. 10/10S 3.59 3.260   
  3.500 0.216 STD 40/40S 3.59 3.068 3.081 
  3.500 0.300 XS 80/80S 3.59 2.900 2.934 
  3.500 0.438 …. 160 3.59 2.624 2.692 
  3.500 0.600 XXS …. 3.59 2.300 2.409 

C 
 IN. 

*SEE SKETCHES 1 AND 2 
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DIMENSIONS OF WROUGHT STEEL PIPE AND WELD END CONFIGURATIONS 

TABLE 11 (cont.) 
PIPE DIMENSIONS IDENTIFICATION WELD END DIMENSIONS* 

INCH NOMINAL 
SIZE 

OUTSIDE 
DIAMETER 

IN. 

WALL THICKNESS 
IN. SCHEDULE 

VALVE OD  
A 

IN. 

PIPE ID  
B 

IN. 
4 4.500 0.120 …. 10/10S 4.62 4.260   
  4.500 0.237 STD 40/40S 4.62 4.026 4.044 
  4.500 0.337 XS 80/80S 4.62 3.826 3.869 
  4.500 0.438 …. 120 4.62 3.624 3.692 
  4.500 0.531 …. 160 4.62 3.438 3.530 
  4.500 0.674 XXS …. 4.62 3.152 3.279 
                
6 6.625 0.134 …. 10/10S 6.78 6.357   
  6.625 0.280 STD 40/40S 6.78 6.065 6.094 
  6.625 0.432 XS 80/80S 6.78 5.761 5.828 
  6.625 0.562 …. 120 6.78 5.501 5.600 
  6.625 0.719 …. 160 6.78 5.187 5.326 
  6.625 0.864 XXS  …. 6.78 4.897 5.072 
                
8 8.625 0.148 …. 10/10S 8.78 8.329   
  8.625 0.250 …. 20 8.78 8.125 8.146 
  8.625 0.322 STD 40/40S 8.78 7.981 8.020 
  8.625 0.406 …. 60 8.78 7.813 7.873 
  8.625 0.500 XS 80/80S 8.78 7.625 7.709 
  8.625 0.594 …. 100 8.78 7.437 7.544 
  8.625 0.719 …. 120 8.78 7.187 7.326 
  8.625 0.812 …. 140 8.78 7.001 7.163 
  8.625 0.875 XXS …. 8.78 6.875 7.053 
  8.625 0.906 …. 160 8.78 6.813 6.998 
                

10 10.750 0.165 …. 10/10S 10.94 10.420   
  10.750 0.250 …. 20/20S 10.94 10.250 10.272 
  10.750 0.365 STD 40/40S 10.94 10.020 10.070 
  10.750 0.500 XS 60/80S 10.94 9.750 9.834 
  10.750 0.594 …. 80 10.94 9.562 9.670 
  10.750 0.719 …. 100 10.94 9.312 9.451 
  10.750 0.844 …. 120 10.94 9.062 9.232 
  10.750 1.000 XXS 140 10.94 8.750 8.959 
  10.750 1.125 …. 160 10.94 8.500 8.740 
                

12 12.750 0.180 …. 10/10S 12.97 12.390   
  12.750 0.250 …. 20 12.97 12.250 12.272 
  12.750 0.375 STD 40S 12.97 12.000 12.053 
  12.750 0.406 …. 40 12.97 11.938 11.999 
  12.750 0.500 XS 80S 12.97 11.750 11.834 
  12.750 0.562 …. 60 12.97 11.626 11.725 
  12.750 0.688 …. 80 12.97 11.374 11.505 
  12.750 0.844 …. 100 12.97 11.062 11.232 
  12.750 1.000 XXS 120 12.97 10.750 10.959 
  12.750 1.125 …. 140 12.97 10.500 10.740 
  12.750 1.312 …. 160 12.97 10.126 10.413 

C 
 IN. 

*SEE SKETCHES 1 AND 2 
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DIMENSIONS OF WROUGHT STEEL PIPE AND WELD END CONFIGURATIONS 

TABLE 11 (cont.) 

*SEE SKETCHES 1 AND 2 

PIPE DIMENSIONS IDENTIFICATION WELD END DIMENSIONS* 

INCH NOMINAL 
SIZE 

OUTSIDE 
DIAMETER 

IN. 

WALL THICKNESS 
IN. SCHEDULE 

VALVE OD  
A 

IN. 

C 
 IN. 

                
14 14 0.188 …. 10S 14.25 13.624   

  14 0.250 …. 10 14.25 13.500   
  14 0.312 …. 20 14.25 13.376 13.413 
  14 0.375 STD 30 14.25 13.250 13.303 
  14 0.438 …. 40 14.25 13.124 13.192 
  14 0.500 XS …. 14.25 13.000 13.084 
  14 0.594 …. 60 14.25 12.812 12.920 
  14 0.750 …. 80 14.25 12.500 12.646 
  14 0.938 …. 100 14.25 12.124 12.318 
  14 1.094 …. 120 14.25 11.812 12.044 
  14 1.250 …. 140 14.25 11.500 11.771 
  14 1.406 …. 160 14.25 11.188 11.498 
                

16 16 0.188 …. 10S 16.25 15.624   
  16 0.250 …. 10 16.25 15.500   
  16 0.312 …. 20 16.25 15.376 15.413 
  16 0.375 STD 30 16.25 15.250 15.303 
  16 0.500 XS 40 16.25 15.000 15.084 
  16 0.656 …. 60 16.25 14.688 14.811 
  16 0.844 …. 80 16.25 14.312 14.482 
  16 1.031 …. 100 16.25 13.938 14.155 
  16 1.219 …. 120 16.25 13.562 13.826 
  16 1.438 …. 140 16.25 13.124 13.442 
  16 1.594 …. 160 16.25 12.812 13.170 
                

18 18 0.188 …. 10S 18.28 17.624   
  18 0.250 …. 10 18.28 17.500   
  18 0.312 …. 20 18.28 17.376 17.413 
  18 0.375 STD …. 18.28 17.250 17.303 
  18 0.500 XS …. 18.28 17.000 17.084 
  18 0.562 …. 40 18.28 16.876 16.975 
  18 0.750 …. 60 18.28 16.500 16.646 
  18 0.938 …. 80 18.28 16.124 16.318 

  18 1.156 …. 100 18.28 16.688 15.936 
  18 1.375 …. 120 18.28 15.250 15.553 
  18 1.562 …. 140 18.28 14.876 15.225 
  18 1.781 …. 160 18.28 14.438 14.842 
                

20 20 0.218 …. 10S 20.31 19.564   
  20 0.250 …. 10 20.31 19.500   
  20 0.375 STD 20 20.31 19.250 19.303 
  20 0.500 XS 30 20.31 19.000 19.084 
  20 0.594 …. 40 20.31 18.812 18.920 

PIPE ID  
B 

IN. 
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DIMENSIONS OF WROUGHT STEEL PIPE AND WELD END CONFIGURATIONS 

TABLE 11 (cont.) 

*SEE SKETCHES 1 AND 2 

PIPE DIMENSIONS IDENTIFICATION WELD END DIMENSIONS* 

INCH NOMINAL 
SIZE 

OUTSIDE 
DIAMETER 

IN. 

WALL THICKNESS 
IN. SCHEDULE 

VALVE OD  
A 

IN. 

PIPE ID  
B 

IN. 
  20 0.812 …. 60 20.31 18.376 18.538 
  20 1.031 …. 80 20.31 17.938 18.155 
  20 1.281 …. 100 20.31 17.438 17.717 
  20 1.500 …. 120 20.31 17.000 17.334 
  20 1.750 …. 140 20.31 16.500 16.896 
  20 1.969 …. 160 20.31 16.062 16.513 
                

24 24 0.250 …. 10/10S 24.38 23.500   
  24 0.375 STD 20 24.38 23.250 23.303 
  24 0.500 XS …. 24.38 23.000 23.084 
  24 0.562 …. 30 24.38 22.876 22.975 
  24 0.688 …. 40 24.38 22.624 22.755 
  24 0.969 …. 60 24.38 22.062 22.263 
  24 1.219 …. 80 24.38 21.562 21.826 
  24 1.531 …. 100 24.38 20.938 21.280 
  24 1.812 …. 120 24.38 20.376 20.788 
  24 2.062 …. 140 24.38 19.876 20.350 
  24 2.344 …. 160 24.38 19.312 19.857 
                

30 30 0.312 …. 10/10S 30.38 29.376 29.413 
  30 0.375 STD …. 30.38 29.250 29.303 
  30 0.500 XS 20 30.38 29.000 29.084 
  30 0.625 …. 30 30.38 28.750 28.865 
                

36 36 0.312 …. 10 36.50 35.376 35.413 
  36 0.375 STD …. 36.50 35.250 35.303 
  36 0.500 XS 20 36.50 35.000 35.084 
  36 0.625 …. 30 36.50 34.750 34.865 
  36 0.750 …. 40 36.50 34.500 34.646 

                
42 42 0.375 STD …. 42.50 41.250 41.303 
  42 0.500 XS …. 42.50 41.000 41.084 

C 
 IN. 
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SKETCH 1 TYPICAL WELD BEVEL DETAILS FOR WALL THICKNESS NOT OVER 0.88 in. (22 mm) 

(a) Welding End Detail for Joint without Backing Ring (b) Welding End Detail for Joint Using Split 
Rectangular Backing Ring 

(c) Welding End Detail for Joint Using Continuous 
Rectangular Backing Ring 

(d) Welding End Detail for Joint Using Continuous 
Tapered Backing Ring 

REFER TO ASME 16.25 FIG 2. 

(NOTE 3) (NOTE 3) 

 GENERAL NOTES: 
(a)    Broken lines denote maximum envelope for transition from welding bevel and root face into body of component.  
        Refer to Figure 1 of ASME B16.25 for details. 
(b)    Purchase order must specify contour of any backing ring to be used. 
(c)    Linear dimensions are in inches with millimeter values in parentheses. 

 NOTES: 
(1)    Internal surface may be as-formed or machined for dimension B at root face. 
(2)    Intersections should be slightly rounded. 
(3)    Tolerances for “B” dimension on valve weld ends: 

• ±0.03” (±1.0 mm) for NPS � 10 
• ±0.06” (±2.0 mm) for 12 � NPS � 18 
• +0.12”, -0.06” (+3.0 mm, -2.0 mm) for NPS � 20 
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SKETCH 2 TYPICAL WELD BEVEL DETAILS FOR WALL THICKNESS OVER 22 mm (0.88 in.) 

(a) Welding End Detail for Joint without Backing Ring (b) Welding End Detail for Joint Using Split 
Rectangular Backing Ring 

(c) Welding End Detail for Joint Using Continuous 
Rectangular Backing Ring 

(d) Welding End Detail for Joint Using Continuous 
Tapered Backing Ring 

REFER TO ASME 16.25 FIG 3. 

(NOTE 3) (NOTE 3) 

 GENERAL NOTES: 
(a)    Broken lines denote maximum envelope for transition from welding bevel and root face into body of component.  
         Refer to Figure 1 of ASME B16.25 for details. 
(b)    Purchase order must specify contour of any backing ring to be used. 
(c)    Linear dimensions are in inches with millimeter values in parentheses. 

 NOTES: 
(1)    Internal surface may be as-formed or machined for dimension B at root face. 
(2)    Intersections should be slightly rounded. 
(3)    Tolerances for “B” dimension on valve weld ends: 

• ±0.03” (±1.0 mm) for NPS � 10 
• ±0.06” (±2.0 mm) for 12 � NPS � 18 
• +0.12”, -0.06” (+3.0 mm, -2.0 mm) for NPS � 20 
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METHOD OF DESIGNATING LOCATION OF AUXILIARY 
CONNECTIONS WHEN SPECIFIED 

FIGURE 1 

GENERAL NOTE: 
The above sketches represent valves with symmetrical shapes. Sketches are illustrative only and do not imply design. 

GATE VALVE CHECK VALVE 

ANGLE VALVE GLOBE VALVE 
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FIGURE 2 

BYPASS DIMENSIONS 
CAST STEEL VALVES 

CLASS 600 THROUGH 2500 

BY-PASS SIZES AND CLEARANCE DIMENSIONS-PRESSURE SEAL  
BONNET (In) 

Size of Valve 4 6 8 10 12 14 16 18 20 24 

Size of By-Pass   1/2    3/4    3/4  1       1       1       1       1       1       1       

Bypass  
Clearance  

Dimensions,  
Approximate, 

(in) 

Class 
600 

M 16  7/8  19  3/8  20  1/2  24  1/4  25  1/4  26       26  7/8  30  3/4  30  3/4  - 

C 22       25  3/8  26  1/2  31       32       32  3/4  33  5/8  37  1/2  37  1/2  - 

Class 
900 

M 16  7/8  19  1/2  20  5/8  24  1/4  25  3/8  26  1/8  27  1/4  30  1/8  - - 

C 22  1/8  25  1/2  26  5/8  31       32  1/8  32  7/8  34       36  7/8  - - 

Class 
1500 

M 17       19  5/8  20  3/4  24  1/4  25  3/8  - - - - - 

C 22  3/8  25  3/4  26  7/8  31  1/8  32  3/8  - - - - - 

Class 
2500 

M 

Dimensions on Request 

C 

One-Valve Bypass Two-Valve Bypass One-Valve Bypass 
with Drain Valve 

Two-Valve Bypass 
with Drain Valve 
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FLOW DESIGN AND MAINTENANCE RECOMMENDATIONS 

WATER SATURATED STEAM SUPERHEATED STEAM 
(FT/MIN) (FT/MIN) (FT/MIN) 

3" and UNDER 1200 7200 9000 
4 1200 8800 11000 
6 1620 10400 13000 
8 1860 12000 15000 
10 2100 14400 18000 
12 2220 15200 19000 
14 2400 16000 20000 
16 2400 17600 22000 
18 2400 19200 24000 
20" and LARGER 2400 20800 26000 

VALVE SIZE  

(1) SWING CHECK VALVES- Minimum ½ psi differential pressure across valve to maintain proper “full open” position. 

(2) LIFT CHECK AND NON-RETURN VALVES- Minimum 2 psi differential pressure across valve to maintain proper  
         “full open” position 
 
(3) Recommended length of straight pipe before and after check and non-return valves to be 10 times pipe diameter to 

avoid flow turbulence at valve. 

(4) For metal seated check valves at low pressure applications (approximately 50 psi or less), seat leakage may be signifi-
cantly greater than normal high pressure seat test allowable limit. 

(5) RECOMMENDED MAXIMUM FLOW VELOCITIES (APPROXIMATE): 

(6) GATE VALVES — Not to be used in throttling services. Open and closed service only. 

(7) GLOBE VALVES— Not to be throttled under 20% open. 

FOR MAINTENANCE AND SAFETY INFORMATION, SEE THE POWELL 
HANDBOOK OF VALVE INFORMATION, AS DESCRIBED ON PAGE 43. 
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COMPARISON CHART OF VALVE SIZE/NOMINAL PIPE SIZE 

TABLE 12 METRIC NOMINAL SIZE ENGLISH NOMINAL SIZE 
(DN) (NPS) 

8 1/4 
10 3/8 
15 1/2 
20 3/4 
25 1 
32 1-1/4 
40 1-1/2 
50 2 
65 2-1/2 
80 3 

100 4 
150 6 
200 8 
250 10 
300 12 
350 14 
400 16 
450 18 
500 20 
600 24 

CONVERSION FACTORS 

 TO CONVERT FROM TO MULTIPLY BY 
LENGTH INCHES (IN) MILLIMETERS (MM) 25.4 

INCHES (IN) CENTIMETERS (CM) 2.54 
FEET (FT) INCHES (IN) 12 

        
WEIGHT POUNDS (LB) KILOGRAMS (KG) 0.4536 

POUNDS (LB) NEWTONS (N) 4.448 
        

PRESSURE* PSI KILOGRAMS/M² 703 
PSI KILOGRAMS/CM² 0.0703 
PSI KILOGRAMS/MM² 0.000703 
PSI BAR 0.0689 
PSI ATMOSPHERE 0.068 
PSI KILOPASCAL 6.895 
PSI MEGAPASCAL 0.006895 
PSI NEWTON/MM² 0.006895 
PSI IN. WATER** 27.68 
PSI FT. WATER** 2.307 
PSI IN. MERCURY** 2.036 
PSI PSF 144 

        
AREA SQ. INCH(IN²) SQ. CENTIMETERS(CM²) 6.452 

TEMPERATURE 
TO CONVERT FROM DEGREES CENTIGRADE (C) TO DEGREES FAHRENHEIT (F): F=1.8*C+32 
TO CONVERT FROM  DEGREES FAHRENHEIT (F) TO DEGREES CENTIGRADE (C): C=0.556* (F-32) 

NOTE: MOST FACTORS ARE ROUNDED OFF AND NOT EXACT CONVERSIONS. 
*- PSI = POUNDS PER SQUARE INCH AND PSF = POUNDS PER SQUARE FOOT. 
**- WATER AT 60F. MERCURY AT 32F. 
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MEASUREMENT EQUIVALENTS 

FRACTION DECIMAL MILLIMETERS 
      1/64 0.0156 0.3969 
    1/32   0.0313 0.7938 

        0.0394 1.0000 
      3/64 0.0469 1.1906 
  1/16     0.0625 1.5875 
      5/64 0.0781 1.9844 

        0.0787 2.0000 
    3/32   0.0938 2.3813 
      7/64 0.1094 2.7781 

        0.1181 3.0000 
1/8       0.1250 3.1750 

      9/64 0.1406 3.5719 
    5/32   0.1563 3.9688 

        0.1575 4.0000 
      11/64 0.1719 4.3656 
  3/16     0.1875 4.7625 
        0.1969 5.0000 
      13/64 0.2031 5.1594 
    7/32   0.2188 5.5563 
      15/64 0.2344 5.9531 

        0.2362 6.0000 
1/4       0.2500 6.3500 

      17/64 0.2656 6.7469 
        0.2756 7.0000 

    9/32   0.2813 7.1438 
      19/64 0.2969 7.5406 
  5/16     0.3125 7.9375 

        0.3150 8.0000 
      21/64 0.3281 8.3344 
    11/32   0.3438 8.7313 

        0.3543 9.0000 
      23/64 0.3594 9.1281 

3/8       0.3750 9.5250 
      25/64 0.3906 9.9219 

        0.3937 10.0000 
    13/32   0.4063 10.3188 
      27/64 0.4219 10.7156 

        0.4331 11.0000 
  7/16     0.4375 11.1125 
      29/64 0.4531 11.5094 
    15/32   0.4688 11.9063 

        0.4724 12.0000 
      31/64 0.4844 12.3031 

1/2       0.5000 12.7000 

FRACTION DECIMAL MILLIMETERS 
        0.5118 13.0000 

      33/64 0.5156 13.0969 
    17/32   0.5313 13.4938 
      35/64 0.5469 13.8906 

        0.5512 14.0000 
    9/16     0.5625 14.2875 
      37/64 0.5781 13.6844 

        0.5906 15.0000 
    19/32   0.5938 15.0813 
      39/64 0.6094 15.4781 
  5/8        0.6250 15.8750 

        0.6299 16.0000 
      41/64 0.6406 16.2719 
    21/32   0.6563 16.6688 

        0.6693 17.0000 
      43/64 0.6719 17.0656 
   11/16     0.6875 17.4625 
      45/64 0.7031 17.8594 

        0.7087 18.0000 
    23/32   0.7188 18.2563 
      47/64 0.7344 18.6531 

        0.7480 19.0000 
  3/4        0.7500 19.0500 

      49/64 0.7656 19.4469 
    25/32   0.7813 19.8438 

        0.7874 20.0000 
      51/64 0.7969 20.2406 
  13/16     0.8125 20.6375 

        0.8268 21.0000 
      53/64 0.8281 21.0344 
    27/32   0.8438 21.4313 
      55/64 0.8594 21.8281 

        0.8661 22.0000 
 7/8       0.8750 22.2250 

      57/64 0.8906 22.6219 
        0.9055 23.0000 

    29/32   0.9063 23.0188 
      59/64 0.9219 23.4156 
  15/16     0.9375 23.8125 

        0.9449 24.0000 
      61/64 0.9531 24.2094 
    31/32   0.9688 24.6063 

        0.9843 25.0000 
      63/64 0.9844 25.0031 

1             1.0000 25.4000 

TABLE 13 
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March, 2011 THE WILLIAM POWELL COMPANY  
GENERAL TERMS AND CONDITIONS OF SALE  
1. TERMS EXCLUSIVE: The terms and conditions of the purchase order or requisition to which these GENERAL TERMS AND CONDITIONS OF SALE (these 
“Terms and Conditions”) relate or are attached (each, an “Order”), are exclusive and represent the full and final agreement of The William Powell Company, an Ohio corporation 
(“Powell”) and the purchaser (“Purchaser”) as they relate to the goods, materials, services or labor covered in the Order (all, whether or not tangible property or goods, the 
“Products”), and may not be added to, modified, superseded or altered except by written agreement or modification signed by Powell’s authorized representative, notwithstanding 
any additional or other proposals, terms and conditions which may now or in the future appear on Purchaser’s Orders or other forms (notification of objection thereto being given 
hereby), in whatever form transmitted, and notwithstanding any shipment of Products, acceptance of payments or other similar acts of Powell.  
2. SALE BY AGENT OR REPRESENTATIVE: These Terms and Conditions shall govern the liability and obligations of Powell in regard to the transaction in 
Products, whether the sale was procured directly by Powell or indirectly through an authorized sales representative.  
3. CONTRACT: Orders may be submitted to Powell in writing (which will include via an electronic transmission) or orally, provided, however, that if Purchaser fails to 
provide a detailed, formal written Order (a) within ten (10) days of an oral Order or (b) before shipment of the Order, whichever is earlier, then Product descriptions, quantities, 
specifications, etc., as set forth in Powell’s acknowledgement, acceptance and/or invoice, shall be conclusive and binding on both parties, and discrepancies shall be for Pur-
chaser’s account. All Orders are subject to credit approval and acceptance by Powell. An Order shall be deemed to have been accepted by Powell upon the first to occur of the 
following: (i) Powell’s first shipment or other tender of the Order or (ii) acceptance thereof by Powell in writing.  
4. PERMISSIBLE VARIATIONS: Powell has the right, prior to the delivery of Products to Purchaser and without the giving of notice to Purchaser, to make any 
changes in the composition, fabrication or design of the Products which, in the opinion of Powell, do not affect the general characteristics or properties of the Products. In addition, 
Powell may make any change or any variation in the Products, whether of quality or quantity, which is within governmental or professional standards or specifications applicable 
at the time of manufacture without giving notice to Purchaser. Purchaser will accept any Products which may incorporate any changes in the composition, fabrication or design.  
5. PRICES: Prices for Products are quoted and payable in U.S. dollars (“USD”). Prices stated in general price lists are subject to change without prior notice, at Powell’s sole 
discretion. Prices that are provided in a specific quotation will remain firm for thirty (30) days of the issued date of the written quotation. All prices are exclusive of freight costs, 
taxes and duties. All taxes (including, without limitation, sales, use, stamp, value added and other taxes) duties, fees, charges and assessments by whomsoever levied on or with 
respect to the Products, and whether levied against Purchaser or Powell, are for Purchaser’s account and, unless invoiced, shall be paid by Purchaser directly to the appropriate 
governmental agency.  
6. SHIPPING TERMS: Delivery of Products to Canada, the United States and Mexico shall be F.O.B. (as defined in the Uniform Commercial Code as in effect in the State 
of Ohio) Powell’s plant of manufacture. Delivery of Products outside of Canada, United States and Mexico shall be Ex Works (as defined by INCOTERMS 2000) Powell’s plant 
of manufacture. All transportation expenses, freight and insurance shall be paid by Purchaser, and risk of delay, loss or damage incurred in transit shall be borne by Purchaser, who 
shall be responsible to file any such claims with the relevant carrier(s) or insurers.  
Upon tender of delivery, title shall pass to Purchaser, subject to Powell’s right of stoppage in transit and to Powell’s security interest in the Products, as set forth in Section 8.  
If the Products are held by Powell subject to receiving instructions from Purchaser or in any case where Powell, in its sole discretion, determines any part of the Products should be 
held for Purchaser’s account, Powell may invoice the Products, and Purchaser agrees to make payment in accordance with these Terms and Conditions. Products invoiced and held 
at any location by Powell will be held at Purchaser’s risk, and Powell may charge for (but is not obligated to carry) insurance and storage.  
If Purchaser has declared or manifested an intention not to accept delivery in accordance with these Terms and Conditions, no tender will be necessary, but Powell may, at its op-
tion, give notice to Purchaser that Powell is ready and willing to deliver and such notice will constitute a valid tender of delivery.  
7. INSPECTION AND ACCEPTANCE: Each shipment shall be inspected by Purchaser for observable damage and/or non-conformity at the time of delivery of the 
Products. Failure to so inspect shall constitute a waiver of Purchaser’s rights of inspection and shall constitute an unqualified acceptance of the Products. If, after such inspection, 
Purchaser attempts to reject any Products, Purchaser shall fully specify all claimed damage or non-conformity in writing in a notice of rejection sent to Powell within five (5) days 
of delivery of the Products. Purchaser’s failure to so specify shall constitute a waiver of that damage or non-conformity. Partial deliveries shall be accepted by Purchaser and paid 
for according to these Terms and Conditions.  
8. PAYMENT TERMS: Payment shall be due net thirty (30) days from the date of invoice. Overdue accounts shall be subject to a carrying charge of one and one-half 
percent (1.5%) per month or portion of a month on the unpaid balance until paid in full. In the event Purchaser shall default on its obligations hereunder, Purchaser shall be liable 
for all of Powell’s costs and expenses of collection, including reasonable attorneys’ fees. Powell may, at its option, cancel and/or sell any unshipped Products should Purchaser fail 
to fulfill the complete terms of payment. Purchaser will have no right to offset any amounts against any payment or other obligation which Powell may owe to Purchaser. Powell 
hereby reserves a security interest in the Products to secure Purchaser’s payment of the purchase price and any other amounts owed by Purchaser, and Purchaser agrees that Powell 
may (but is not obligated to) take such action as Powell deems advisable to evidence and perfect such interest and that Purchaser will cooperate with Powell in the taking of such 
actions.  
9. CREDIT APPROVAL: Notwithstanding the provisions of Section 8, Powell may at any time decline to make any shipment or delivery or perform any work except 
upon receipt of payment or upon terms and conditions or security satisfactory to Powell, including, but not limited to, requiring that Purchaser provide Powell one or more letters 
of credit.  
10. LEAD TIMES: Estimated lead times, if specified, are approximate only and are not guaranteed. Failure to ship on or near the estimated date shall not entitle Purchaser to 
any remedy or to cancel the Order without charge. Estimated lead times are provided Ex Works Powell’s plant in weeks after receipt of Order. Estimated lead times are stated on a 
net basis and do not include any additional lead time due to scheduled and/or unscheduled plant shutdowns. Scheduled plant shutdowns include a two (2) week shutdown each 
winter and each summer. Estimated lead times are quoted on the basis of material availability and plant loading at the time of quotation, which are subject to change. Purchaser 
should confirm any estimated lead times at time of Order.  
11. MINIMUM ORDER CHARGE: With respect to any Order that includes spare, replacement or component parts (“Parts”) as Products, a minimum Order charge of 
One Hundred USD ($100) shall apply. With respect to any Order that includes valves (“Valves”) as Products, a minimum Order charge of Three Hundred Fifty USD ($350) shall 
apply.  
12. RETURN OF PRODUCTS: No Products shall be returned to Powell without Powell’s prior written agreement. Products returned by Purchaser shall be returned in 
the same condition as when delivery was affected by Powell. Only Products that are new, unused and in a condition suitable for immediate resale shall be considered for return. 
Powell reserves the right to assess a minimum thirty-five percent (35%) restocking charge for Products returned for reasons other than defects or non-conformity.  
13. CANCELLATION/SUSPENSION: Purchaser shall not cancel or suspend an Order without Powell’s prior written consent, which such consent Powell shall be 
under no obligation to provide. In the event of cancellation or suspension of an Order without Powell’s prior written consent, in addition to Powell’s other rights and remedies 
available hereunder and under applicable law, Purchaser shall pay cancellation charges as follows: (a) Order entered in Powell’s system, but no engineering yet initiated, 5%, (b) 
Engineering work has begun and orders for casings and/or outside purchased parts have been placed, 25%, (c) Castings poured and/or components made, but not yet received at 
Powell’s location, 75%, (d) Castings poured and/or components made and received at Powell’s location, 85%, (e) Manufacturing process started, 95% and (f) Components fin-
ished, 100%.  
Powell may cancel all or part of an Order immediately upon the happening of any of the following: Purchaser is delinquent on any of its obligations hereunder or under any order 
or transaction with Powell, insolvency of Purchaser; the appointment of a custodian as that term is defined in Title 11 U.S.C., as amended (the “Bankruptcy Code”), or the com-
mencement of a case under any chapter of the Bankruptcy Code or the bankruptcy, receivership, insolvency or similar laws of any country for, by or against Purchaser; Purchaser’s 
suspension or termination of business or assignment for the benefit of creditors; or any event, whether or not similar to the foregoing, which materially impairs Purchaser’s ability 
to perform hereunder. Powell’s rights to cancel or postpone set forth herein may be exercised by Powell without liability.  
14. CORRECTIONS: Powell reserves the right to make corrections to price lists, quotations, invoices or other contract documents in the event of clerical or typographical 
errors.  
15. COUNTRY OF ORIGIN: Powell reserves the right to furnish Products from any of its plants at its sole discretion and does not represent that the Products listed  
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herein originate from any specific country. Any costs affected by country of origin, including, but not limited to, customs duties, are not included in the purchase price and are for 
Purchaser’s account.  
16. INFORMATION REGARDING PRODUCTS: Purchaser acknowledges that it has received and is familiar with Powell’s and any other manufacturer’s labeling 
and literature concerning the Products and will forward such information to its employees, agents and customers.  
17. POWELL PRODUCT WARRANTY: For a period of (a) ninety (90) days from tender of delivery with respect to Parts and (b) the earlier of (i) eighteen (18) 
months from tender of delivery or (ii) twelve (12) months from installation with respect to Valves, Powell warrants to Purchaser that the Parts and/or Valves, as applicable, of its 
own manufacture are free of defects in material and workmanship, under normal use and proper operation. If any such Products fail to comply with such warranty, Powell, at Pow-
ell’s option, shall either: (i) replace such defective Products; (ii) furnish replacement parts for repairing Products (iii) issue written authorization for Purchaser or others to replace 
or repair, without charge to Purchaser, at costs comparable to Powell’s normal manufacturing costs, those parts proven defective; or (iv) refund all monies paid by Purchaser to 
Powell for such Products and, at the sole discretion of Powell, have the Products returned to Powell at Powell’s expense. Finished materials and accessories purchased from other 
manufacturers are warranted only to the extent of the manufacturer’s warranty to Powell (to the extent transferable by Powell to Purchaser). Any alteration in material or design of 
the Products or component parts thereof by Purchaser or others and/or the undertaking of repairs or replacement by Purchaser or its agents without Powell’s written consent shall 
relieve Powell of all responsibility herewith.  
Powell’s obligations under this warranty shall be conditioned upon (a) Purchaser’s notifying Powell of any alleged defect(s) in a writing that references Purchaser’s Order number 
and provides complete identification of any allegedly defective Products within ten (10) days of the discovery of the damage or defect, and (b) Powell’s satisfying itself upon in-
spection that its warranty has been breached. Purchaser may not bring any action under or arising from an Order or these Terms and Conditions unless such action is commenced 
within one year after the cause of action accrues.  
EXCEPT AS SET FORTH IN THIS SECTION 17, POWELL MAKES NO WARRANTY CONCERNING THE PRODUCTS WHATSOEVER; POWELL DISCLAIMS AND 
EXCLUDES ALL OTHER WARRANTIES, EXPRESS OR IMPLIED, INCLUDING, WITHOUT LIMITATION, WARRANTIES OF NON-INFRINGEMENT AND THE IM-
PLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE OBLIGATIONS SET FORTH IN THIS SECTION 17 ARE POW-
ELL’S SOLE OBLIGATIONS AND PURCHASER’S EXCLUSIVE REMEDY. POWELL SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL OR 
CONSEQUENTIAL DAMAGES, AND PURCHASER HEREBY WAIVES, FOR ITSELF AND ITS SUCCESSORS AND ASSIGNS, (A) ANY AND ALL CLAIMS FOR PU-
NITIVE DAMAGES AND (B) ALL CLAIMS OF NEGLIGENCE OR STRICT LIABILITY OR BOTH. WITHOUT LIMITATION TO THE FOREGOING, IN NO EVENT 
SHALL POWELL BE LIABLE FOR THE LOSS OF USE OF THE PRODUCT OR FOR THE LOSS OF USE OF ANY OTHER PRODUCT, PROCESS, EQUIPMENT, OR 
FACILITIES OF PURCHASER OR OF THE END-USER, WHETHER PARTIALLY OR WHOLLY DUE TO DEFECTS IN MATERIAL AND/OR WORKMANSHIP AND/
OR DESIGN OF POWELL’S PRODUCT, AND IN NO EVENT SHALL POWELL BE LIABLE FOR REMOVAL OF APPURTENANCES OR INCIDENTALS SUCH AS 
CONNECTIONS, PIPE WORK AND SIMILAR ITEMS OF OBSTRUCTION OR FOR ANY COSTS BROUGHT ABOUT BY NECESSITY OF REMOVING THE PRODUCT 
FROM ITS POINT OF INSTALLATION.  
Purchaser (a) recognizes that the limitations contained in this Section 17 are material factors in Powell’s sale of the Products at the price(s) specified, and (b) agrees that any ac-
commodation to Purchaser by Powell, whether for sales policy reasons or otherwise, shall not be taken to establish any liability of Powell or any contract term inconsistent with 
this Agreement.  
Purchaser shall neither make nor purport to make (a) any warranty to any person by or on behalf of Powell or (b) any warranty or representation inconsistent with this Section 17.  
18. COMPLIANCE WITH LAWS: Powell certifies that the Products produced by it, if any, were produced in compliance with all applicable requirements of Sections 
6, 7 and 12 of the Fair Labor Standards Act of 1938, as amended, and the Regulations and Orders of the Administrator of the Wage and Hour Division issued under Section 14 
thereof.  
Powell shall endeavor to comply with all applicable Ohio and United States federal laws. Powell is not responsible for compliance with any other laws or regulations, or with any 
Product standard or specification, whether of general or particular application, unless Purchaser has furnished specific written notice thereof prior to Powell’s entry of Purchaser’s 
Order.  
All sales of Products are conditioned upon and subject to strict compliance with United States export control laws, rules and regulations, including, without limitation, the Export 
Administration Act, the Export Administration Regulations, the Arms Control Act, the International Traffic in Arms Regulations, the Trading With the Enemy Act, the Interna-
tional Economic Powers Act and the Foreign Assets Control Regulations, as they may be amended and supplemented from time to time (each, an “Export Law” and collectively, 
the “Export Laws”). For any sale of Products requiring a license, permit or other approval under any Export Law (“Restricted Products”), Powell shall determine the feasibility of 
obtaining such license, permit or other approval (“Export Approval”) and whether it will fill the order for the Restricted Products in light of required Export Approval. In the event 
Powell applies for Export Approval for the Restricted Products, it shall do so at Purchaser’s cost and expense and Purchaser agrees to reimburse Powell for any cost or expenses 
(including Powell’s reasonable attorneys’ fees) incurred by Powell in pursuing Export Approval. Powell shall not be under any obligation to ship any such Restricted Products 
unless and until such Export Approval is granted, and only in strict compliance with the terms and conditions of such Export Approval. Purchaser shall be responsible for timely 
obtaining and maintaining any required import license, permit or approval necessary to import any Restricted Products into Purchaser’s country and any other required governmen-
tal authorization (“Import Approval”). Powell shall not be liable if any Export Approval or Import Approval is delayed, denied, revoked, restricted or not renewed, and Purchaser 
shall not be relieved thereby of its obligations to pay Powell for the Restricted Products or Powell’s costs and expenses of obtaining Export Approval in respect of Restricted Prod-
ucts under the Export Laws.  
For Products other than Restricted Products, Purchaser (or its designated export agent) shall be responsible for the timely application for any required export authorization and the 
payment of any required fees, duties, taxes, tariffs, levies or other charges necessary to export the Products out the United States of America and shall be responsible for timely 
obtaining and maintaining any required Import Approval and the payment of any required fees, duties, taxes, tariffs, levies or other charges necessary to import the Products into 
Purchaser’s country. Powell shall not be liable if any export authorization or Import Approval is delayed, denied, revoked, restricted or not renewed, and Purchaser shall not be 
relieved thereby of its obligations to pay Powell for the Products.  
Purchaser shall not make any disposition of any Products purchased hereunder, by way of transshipment, reexport, diversion or otherwise, other than in and to the ultimate end user 
and country of destination specified on Purchaser’s order or declared as the ultimate end user and country of ultimate destination on Powell’s invoices, except as the Export Laws 
or Export Approval may expressly permit. Purchaser shall not distribute or resell any Product to or within any country or to any individual, government authority or other entity 
that is presently or at any time in the future subject to sanctions of the United States government, or is in violation of any Export Laws or other United States federal laws, statutes, 
codes, Executive Orders, decrees, rules or regulations relating to terrorism, drug trafficking or money laundering, or is designated under any such authority as being subject to 
sanctions or connected in any way to terrorism, drug trafficking or money laundering, including, without limitation, on the Specially Designated Nationals List and Block Persons 
List maintained by the Office of Foreign Assets Control (OFAC), United States Department of the Treasury, and the Denied Persons List, the Entity List and the Unverified List 
maintained by the Bureau of Industry and Security, United States Department of Commerce.  
Purchaser shall indemnify and hold harmless Powell from and against any damages, liabilities or expenses of any kind incurred by Powell as a result of Purchaser’s direct or indi-
rect breach of any term or condition related to the Export Laws.  
19. SAFETY: Purchaser warrants that it will comply with all laws, regulations, standards and requirements which are applicable to the use of the Products and Purchaser’s 
business.  
20. CONFIDENTIALITY: Purchaser will not disclose or otherwise disseminate, directly or indirectly, any of the terms of these Terms and Conditions or any other infor-
mation of Powell given to or received by Purchaser or its associates or agents, unless Purchaser received Powell’s written permission or such information is required to be dis-
closed by law or becomes part of the public domain through no fault of Purchaser, its associates or agents.  
21. GOVERNING LAW; JURISDICTION AND VENUE: These Terms and Conditions shall be governed by and construed in accordance with the internal laws 
of the State of Ohio, without regard to such state’s choice of law principles. These Terms and Conditions shall not be governed by or construed in accordance with the United 
Nations Convention on the International Sale of Goods, 1980, for any purpose. Customer and Powell hereby submit to the jurisdiction and venue of the state and federal courts in 
Cincinnati, Hamilton County, Ohio over any controversy relating to or arising from these Terms and Conditions. Notwithstanding the foregoing, Powell’s right to institute or de-
fend any proceedings in any jurisdiction, in or out of the United State of America, shall not be limited.  
22. SEVERABILITY: If any of the provisions of these Terms and Conditions are deemed invalid, illegal or unenforceable, the validity, legality and enforceability of the 
remaining provisions will in no way be affected or impaired thereby.  
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23. FORCE MAJEURE: Delivery of all or any part of the Products is contingent upon Powell’s ability to obtain supplies, raw materials and  
services through its regular and usual sources of supply. If by reason of any contingency beyond Powell’s reasonable control, including (but not limited to) war, governmental 
requests, restrictions or regulations, fire, flood, casualty, accident, or other acts of God, strikes or other difficulties with employees, delay or inability to obtain labor, equipment, 
material and services through Powell’s usual sources, failure or refusal of any carrier to transport materials, delay in transport thereof, or any other similar occurrence, Powell is not 
able to meet anticipated deliveries, Powell shall not be liable therefore and may, in its discretion without prior notice to Purchaser, postpone the delivery date(s) under this docu-
ment for a time which is reasonable under all the circumstances. If during the occurrence of any of the foregoing contingencies, Powell holds any of the Products, Powell may 
invoice and hold the same for the account of Purchaser and Purchaser agrees to make payment at the maturity of the invoice so rendered.  
24. ASSIGNMENT: No right or interest in the contract arising from these Terms and Conditions shall be assigned by Purchaser and no delegation of any obligation owed by 
Purchaser shall be made without the prior written permission of Powell. As used herein, “Purchaser” and “Powell” include the respective heirs, executors, personal representatives, 
successors and permitted assigns of each.  
25. REMEDIES CUMULATIVE; NO WAIVER: The individual rights and remedies of Powell reserved herein shall be cumulative and additional to any other or 
further remedies provided in law or equity or in this document. Waiver by Powell of performance or breach of any provision hereof by Purchaser, or failure of Powell to enforce 
any provision hereof which may establish a defense or limitation of liability, shall not be deemed a waiver of future compliance therewith or a course of performance modifying 
such provision, and such provision shall remain in full force and effect as written.  
26. LIMITATION OF LIABILITY: UNDER NO CIRCUMSTANCES SHALL POWELL BE LIABLE TO PURCHASER UNDER OR IN CONNECTION WITH 
ORDERS FOR PRODUCTS AND THESE TERMS AND CONDITIONS, WHETHER ANY CLAIM FOR RECOVERY IS BASED UPON OR ARISES OUT OF THEORIES 
OF BREACH OF CONTRACT, BREACH OF WARRANTY, INDEMNIFICATION, NEGLIGENCE, TORT (INCLUDING STRICT LIABILITY) OR OTHERWISE, IN EX-
CESS OF AN AMOUNT EQUAL TO THE NET CONTRACT VALUE OF THE PRODUCTS PROVIDED BY POWELL TO PURCHASER DURING THE MOST 
RECENTLY ENDED CALENDAR QUARTER. 
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SINCE 1846

Powell Valves NextGen 
Engineering
For decades, Powell 
Valves has provided 
reliable and trusted 
products that not only 
meets, but exceeds 
customer confidence and 
expectations.

Expect 100% Customer 
Satisfaction
Quality performance is at 
the heart of every product 
we sell.  We are proud 
of our long-standing 
reputation for excellence 
in our industry and will 
continue to anticipate and 
meet the growing needs 
of consumers.





SINCE 1846

2503 Spring Grove Avenue, Cincinnati, OH 45214 • 800.888.2583  • www.powellvalves.com

TABLE OF CONTENTS

 THE WM. POWELL COMPANY - PROFILE 6

 HOW TO ORDER 7

 ONE PIECE BALL VALVES 8 - 9

 TWO PIECE BALL VALVES 10 - 14

HIGH PRESSURE BALL VALVES 15 - 17

THREE PIECE BALL VALVES 18 - 27

ONE PIECE FLANGED BALL VALVES 28 - 29

TWO PIECE FLANGED BALL VALVES 30 - 37

MATERIAL SEAT SELECTION 38

ACCESSORIES & STANDARDS 39 - 41

PRESSURE & TEMPERATURE 42

TERMS & CONDITIONS 43 - 45



SINCE 1846

2503 Spring Grove Avenue, Cincinnati, OH 45214 • 800.888.2583  • www.powellvalves.com

THE WM. POWELL COMPANY - PROFILE

The Wm. Powell Company is very proud of our achievements and 
our evolution in the past 171 years.  We like to refer to ourselves 
as 171 years young due to our flexibility in changing quickly to 
our customer’s and the industry’s needs.  Our business strategy 
is to maintain excellent customer service.  We will continue to 
focus on manufacturing the best of class products both in design 
features and quality, at competitive prices.   

The Wm. Powell Company’s products include a wide variety of 
valves in bronze, iron, steel, and corrosion resistant alloys for 
class 125 to class 4500 pressure service.  Our experience as 
pioneer in the development of industrial valves encompasses 
over a century and a half of craftsmanship and valve know-how.  
Through modern engineering, laboratory, research and testing 
facilities, the Wm. Powell Company has been a leader in changes 
in our industry.  Our on-going program is a long-term commitment 
to the valve industry and is poised for significant future growth.

Powell Valves has endured a Civil War, World Wars I and II, and 
the Korean and Vietnam Wars.  Powell rebuilt after floods, U.S. 
economic disaster in the Great Depression, and fierce foreign 
competition to help put men on the moon.  Whether it was the 
“Manhattan Project”, projects on U.S. Nuclear Submarines, 
Titan or Atlas rockets, in Nuclear Power plants, at Chemical 
or Petroleum plants, Pulp and Paper mills, or the harshness of 
cryogenic use, Powell Valves has a long tradition of quality in 
temperatures from – 425°F to 1500°F and pressures from Class 
125 to 4500.

Powell’s market base is the Industrial Users: Petrochemical, 
Industrial Gas, Pulp & Paper, Pharmaceutical, Hydrocarbon 
processing, Food processing, Mining, Power Generation, Pipeline, 
Chemical, and Mechanical construction.  Powell has formed 
business partnerships with industrial end-users, contractors, 
distributors and A&E’s in the United States and around the World.  
Business partnerships formed on competitively priced product, 
on-time delivery, service and our tradition of product reliability.

Powell’s network of support and product availability is unmatched.  
Powell offers the most complete multi-turn product line from a 
single source manufacturer.  Powell’s products are of the highest 
quality standards, are competitively priced and are produced with 
modern manufacturing technology and astute materials sourcing, 
with strategic purchasing & financial ventures in place.  

Powell’s diverse products and services, industry knowledge, 
project capabilities and reputation, coupled with our high quality 
distribution network, create a win-win arrangement where the 
end-user, contractor, distributor and manufacturer can benefit.  

The Wm. Powell Company has made a commitment to our 
industry to increase growth and market share, with quality 
competitive products and services and on-time delivery.  This is 
a global commitment.

Powell’s end user customers have to react quickly to the demands 
that are on them to expand their businesses by implementing 
increased capacity and introducing new products into the market 
place at low costs and fast turn around times.  Powell has 
addressed our customer’s needs by increasing finished product 
inventory to over $35,000,000 USD in the U.S.A. and with an 
additional inventory hub in Asia.  As an additional advantage to 
our domestic and global customers, The Wm. Powell Company’s 
Manning, SC facility is a Registered Free Trade Zone.

Powell also used its valve knowledge and expertise to construct 
a modification facility in the U.S.A. to assist customers with 
their needs, such as,  automation, trim changes, end connection 
changes, additional quality inspections and special service 
pressure testing requirements, field service, etc.

The Wm. Powell Company is a closely held private corporation 
that has been in business since 1846.  In fact, only nine presidents 
have led the Company through its 170, plus, years.  The fact that 
we have been a healthy corporation during this period of time, 
having survived wars, depressions and natural disasters – in a 
very competitive marketplace – speaks well for itself.

We look forward to further discussing ways that The Wm. Powell 
Company can capture current and future opportunities together.

Again, The Wm. Powell Company thanks you for your interest in 
our company, our products and services.   Powell looks forward 
to discussing ways to be your Preferred Valve Supplier.   If you 
should have any questions, or comments, please contact us.  
  

Sincerely,

Randy Cowart 
President, CEO & Chairman 
The Wm. Powell Company
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HOW TO ORDER POWELL QUARTER TURN VALVES
The figure number system outlined below is designed to cover the most common configurations. If special features are 

required that are not listed below, please advise the detailed description for accurate processing.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Size Blank Design Body/
Port Class End 

Code
Material 

Code
Trim (Ball/

Seat) 
Packing/
Gasket Option Code

Size Code Design Class Trim (Ball/Seat)

Code Size Code Description Code Description Code Option

0.1 1/8” B Ball Valve O1 Class 150 P 316SS Ball / PTFE Seat

0.2 1/4” O3 Class 300 R 316SS Ball / RTFE Seat

0.4 3/8” Body / Port 1O 1000 WOG K 316SS Ball / PEEK Seat

0.5 1/2” Code Description 2O 2000 WOG M 316SS Ball / TFM 1600 Seat

0.8 3/4” 1 1-Pc, Reduced Port 36 3600 WOG

1.0 1”
5 1-Pc, Reduced Port, 

Direct Mount, Fire Safe
6O 6000 WOG Packing/Gasket

1.2 1-1/4” Code Option

1.5 1-1/2” 2 2-Pc. Full Port End Code G Std Graphite

2.0  2”
4 2-Pc. Full Port, Direct 

Mount
Code Description T Std Teflon

2.5 2-1/2” T Threaded Ends X None

3.0 3”
6 2-Pc. Full Port, Direct 

Mount, Fire Safe
S Socket Weld Ends Z Special Packing or Gasket

4.0 4” X SWE x Threaded

5.0 5”
8 2-Pc. Full Port, Seal 

Welded, Nace, Fire Safe
F Flanged End

6.0 6” Z Special ends

8.0 8”
3 3-Pc. Full Port

10.0 10” Material Codes

12.0 12”
7 3-Pc. Full Port, Direct 

Mount
Code Option

14. 0 14” M A351 CF8M

16. 0 16”
9 3-Pc. Full Port, Enclosed 

Bolt, Fire Safe
C A216 Gr. WCB

18. 0 18” Z Special Material

20. 0 20” L Ball 3-Way L Port

24.0 24” T Ball 3-Way T Port

etc. etc.

Option Codes

Code Option

XXX No Options 

GLV Lever on Direct Mount 
Threaded and SWE valves

GXX Gear Operator

NXX Nace

GCA Gear, Locking Device

HEL Oval Handle

Tee Handle

Actuator - Electric

Actuator - Single Acting

Actuator - Double Acting
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DESIGN FEATURES:
• Reduced port, 1/4”~2” 

(DN8~DN80)
• W.P. : 1000 WOG (PN63)
• W.T. : -20°C~200°C 

(-4°F~392°F)
• Investment casting
• Blow-out proof stem

• Silicone Free
• Locking device
• Thread type: 

 » ASME B1.20.1 (NPT)
 » DIN2999 & BS21
 » ISO7/1 & EN10226

SERIES: B110TM - STAINLESS STEEL
1-PC. SCREWED END BALL VALVE
 (1/4” - 2”)

DN d L L1 H W S Torque (N-M) Weight (kg)
8 5.0 39.0 20.0 38.0 67.0 17.0 0.8 0.1
10 7.0 44.0 23.5 39.4 75.5 21.0 1.3 0.1
15 9.2 55.5 28.5 51.0 90.0 24.5 1.9 0.2
20 12.5 59.0 29.0 51.5 90.0 32.0 2.6 0.3
25 16.0 71.0 36.0 53.5 101.5 38.0 4.5 0.4
32 20.0 78.0 40.0 61.5 101.5 49.0 7.0 0.7
40 25.0 83.0 42.5 65.4 132.0 53.0 8.9 0.9
50 32.0 100.0 51.0 71.0 132.0 65.0 9.6 1.4

unit: mm
NPS d L L1 H W S Torque (in-lb) Weight (lb)
1/4” 0.20 1.54 0.79 1.50 2.64 0.67 6.7 0.2
3/8” 0.28 1.73 0.93 1.55 2.97 0.83 11.2 0.2
1/2” 0.36 2.19 1.12 2.01 3.54 0.96 16.9 0.4
3/4” 0.49 2.32 1.14 2.03 3.54 1.26 22.6 0.6
1” 0.63 2.80 1.42 2.11 4.00 1.50 39.5 0.9

1-1/4” 0.79 3.07 1.57 2.42 4.00 1.93 62.0 1.6
1-1/2” 0.98 3.27 1.67 2.57 5.20 2.09 78.9 1.9

2” 1.26 3.94 2.01 2.80 5.20 2.56 84.6 3.0
unit: in

ITEM PARTS
MATERIAL

B110TMRTXXX

1 BODY ASTM A351-CF8M

2 RETAINER AISI 316

3 BODY SEAL (1) PTFE

4 BALL AISI 316

5 SEAT PTFE

6 STEM AISI 316

7 THRUST WASHER
PTFE

8 PACKING

9 GLAND WASHER

AISI 304

10 HANDLE

11 SPRING WASHER

12 NUT

13 LOCKING DEVICE

14 HANDLE SLEEVE PVC

(1) 1-1/4” - 2” size only
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SERIES: B110TC - CARBON STEEL
1-PC. SCREWED END BALL VALVE
 (1/4” - 2”)

DN d L H H1 T W K Torque (N-m) Weight (kg)
8 5.0 39.0 38.0 17.0 3.0 61.7 20.0 0.8 0.1
10 7.0 44.0 41.1 21.4 4.0 73.5 23.0 1 .0 0.1
15 9.0 56.5 40.6 26.1 5.0 94.7 29.0 1.2 0.2
20 12.5 59.0 44.1 28.8 5.0 94.7 29.0 1.8 0.3
25 15.0 71.0 56.5 36.5 6.0 111.5 35.0 3 .0 0.4
32 20.0 78.0 62.0 40.5 112.5 113.0 38.0 4.9 0.7 
40 25.0 83.0 63.2 46.5 160.0 141.0 40.5 7.4 0.9
50 32.0 100.0 68.5 51.0 160.5 141.0 49.0 8.8 1.4

unit: mm

NPS d L H H1 T W K Torque (in-lb) Weight (lb)
1/4” 0.20 1.54 1.50 0.67 0.12 2.43 0.79 7.1 0.2 
3/8” 0.28 1.73 1.62 0.84 0.16 2.89 0.91 8.9 0.2 
1/2” 0.35 2.22 1.60 1.03 0.2 0 3.73 1.14 10.6 0.4 
3/4” 0.49 2.32 1.74 1.13 0.2 0 3.73 1.14 15.9 0.7 
1” 0.59 2.80 2.22 1.44 0.24 4.39 1.38 25.7 0.9 

1-1/4” 0.79 3.07 2.44 1.59 4.43 4.45 1.50 43.4 1.5 
1-1/2” 0.98 3.27 2.49 1.83 6.3 0 5.55 1.59 65.1 2.0

2” 1.26 3.94 2.70 2.01 6.32 5.55 1.93 78.1 3.1 
unit: in

ITEM PARTS
MATERIAL

B110TCPTXXX
1 BODY

ASTM A216-WCB
2 RETAINER

3 BODY SEAL (1) PTFE

4 BALL ASTM A351-CF8M

5 BALL SEAT PTFE

6 STEM ASTM A276-316

7 FLAT WASHER

AISI 3048 SPRING WASHER

9 STEM NUT

10 THRUST WASHER
PTFE

11 PACKING

12 HANDLE STAINLESS STEEL

13 LATCH LOCK AISI 304

14 HANDLE SLEEVE PVC

DESIGN FEATURES:
• Reduced port, 1/4”~2” 

(DN8~DN80)
• W.P. : 1000 WOG (PN63)
• W.T. : -20°C~200°C (-4°F~392°F)
• Investment casting
• Blow-out proof stem

• Anti-Static Device
• Silicone Free
• Locking device
• Thread type: 

 » ASME B1.20.1 (NPT)
 » DIN2999 & BS21
 » ISO7/1 & EN10226

(1) 1-1/4” - 2” size only
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DN d L L1 H W NPT THREAD Weight (kg)
8 10.0 44.6 11.6 47.8 90.0 1/4” 0.4
10 10.0 44.6 11.6 47.8 90.0 3/8” 0.4
15 14.8 52.0 13.2 53.1 90.0 1/2” 0.4
20 19.0 60.0 14.3 56.8 96.0 3/4” 0.7
25 24.0 70.0 16.0 67.8 115.0 1” 1.1
32 32.0 84.0 18.0 77.50 115.0 1-1/4” 1.6
40 40.0 93.0 18.2 88.5 140.0 1-1/2” 2.4
50 50.0 106.2 19.0 97.5 140.0 2” 3.4
65 64.0 136.6 26.0 121.0 220.0 2-1/2” 9.0
80 74.0 153.4 28.0 129.0 220.0 3” 12.0
100 99.0 187.6 31.0 149.0 244.0 4” 18.0

unit: mm
NPS d L L1 H W NPT THREAD Weight (lb)
1/4” 0.39 1.76 0.46 1.88 3.54 1/4” 0.7
3/8” 0.39 1.76 0.46 1.88 3.54 3/8” 0.7
1/2” 0.58 2.05 0.52 2.09 3.54 1/2” 1.0
3/4” 0.75 2.36 0.56 2.24 3.78 3/4” 1.5
1” 0.95 2.76 0.63 2.67 4.53 1” 2.4

1-1/4” 1.26 3.31 0.71 3.05 4.53 1-1/4” 3.5
1-1/2” 1.58 3.66 0.72 3.48 5.51 1-1/2” 5.3

2” 1.97 4.18 0.75 3.84 5.51 2” 7.4
2-1/2” 2.52 5.38 1.02 4.76 8.66 2-1/2” 19.8

3” 2.91 6.04 1.10 5.08 8.66 3” 26.0
4” 3.90 7.39 1.22 5.87 9.61 4” 40.0

unit: in

DESIGN FEATURES:
• Full port, 1/4”~4” (DN8~DN100)
• W.P. : 

 » 1/4” - 2”: 600 WOG
 » 2-1/2” - 4”: 400 WOG

• U.L. Listed
• Lead Free (1/4 - 2” only)
• Blow-out proof stem
• Locking device (1/4 - 2” only)

         
• Solid Ball
• NSF/ANSI 61-8
• CSA-ANSI Z21.15
• CGA9.1, ASME B16.44, CGA 

CR91-002
• Thread type:

 » ASME B1.20.1 (NPT)
 » DIN2999 & BS21
 » ISO7/1 & EN10226

ITEM PARTS MATERIAL
B200T

1 BODY
BRASS2 CAP

3 BALL
4 SEAT PTFE
5 STEM BRASS
6 PACKING PTFE
7 GLAND BRASS
8 HANDLE NICKEL PLATING STEEL
9 STEM NUT BRASS PLATING STEEL

SERIES: B200T (1/4” - 4”)
2-PC. SCREWED END BALL VALVE
Brass

tfries
Rectangle
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DN d D L H H1 W S P Torque (N-M)
Weight (kg)
SOLID BALL

8 11.6 19.0 50.8 58.5 18.5 99.5 5.0 3/8”-24UNF 3.5 0.2 
10 12.5 22.5 50.8 58.5 18.5 99.5 5.0 3/8”-24UNF 4.0 0.2 
15 15.0 26.0 58.0 60.5 18.8 99.5 5.0 3/8”-24UNF 5.5 0.3 
20 20.0 32.0 65.6 63.0 23.4 123.0 6.5 7/16”-20UNF 7.5 0.5 
25 25.0 38.0 78.7 79.5 26.2 149.0 8.0 7/16”-20UNF 11.0 0.8 
32 32.0 48.0 90.0 86.0 23.6 149.0 8.0 7/16”-20UNF 15.0 1.1 
40 38.0 54.8 105.0 101.7 28.2 190.0 10.0 1/2”-20UNF 20.0 1.8 
50 50.0 67.0 124.0 109.3 23.4 190.0 10.0 1/2”-20UNF 40.0 2.7 
65 63.0 85.0 146.0 140.0 39.4 247.0 12.0 3/4”-10UNF 60.0 5.6 
80 76.0 100.0 163.2 148.5 39.4 247.0 12.0 3/4”-10UNF 85.0 7.5 
100 100.0 126.0 240.0 175.0 43.0 300.0 15.0 3/4”-10UNF 90.0 13.9

unit: mm

NPS d D L H H1 W S P Torque (in-lb)
Weight (lb)
SOLID BALL

1/4” 0.46 0.75 2 .00 2.30 0.73 3.92 0.20 3/8”-24UNF 31.0 0.5 
3/8” 0.49 0.89 2 .00 2.30 0.73 3.92 0.20 3/8”-24UNF 35.4 0.5 
1/2” 0.59 1.02 2.28 2.38 0.74 3.92 0.20 3/8”-24UNF 48.7 0.7 
3/4” 0.79 1.26 2.58 2.48 0.92 4.84 0.26 7/16”-20UNF 66.4 1.0
1” 0.98 1.50 3.10 3.13 1.03 5.87 0.31 7/16”-20UNF 97.4 1.7 

1-1/4” 1.26 1.89 3.54 3.39 0.93 5.87 0.31 7/16”-20UNF 132.8 2.5 
1-1/2” 1.50 2.16 4.13 4.00 1.11 7.48 0.39 1/2”-20UNF 177.0 3.9 

2” 1.97 2.64 4.88 4.30 0.92 7.48 0.39 1/2”-20UNF 354.0 5.9 
2-1/2” 2.48 3.35 5.75 5.51 1.55 9.72 0.47 3/4”-10UNF 531.0 12.4 

3” 2.99 3.94 6.43 5.85 1.55 9.72 0.47 3/4”-10UNF 752.3 16.5 
4” 3.94 4.96 9.45 6.89 1.69 11.81 0.59 3/4”-10UNF 796.6 30.6

unit: in

DESIGN FEATURES:
• Full port, 1/4”~4” (DN8~DN80)
• W.P. : 1000 WOG (PN63)
• W.T. : -20°C~200°C 

(-4°F~392°F)
• Investment casting
• Blow-out proof stem
• Silicone Free

• Anti-Static Device
• Locking device
• Tapped & drilled mounting 

pad (option)
• Thread type:

 » ASME B1.20.1 (NPT)
 » DIN2999 & BS21
 » ISO7/1 & EN10226

ITEM PARTS MATERIAL
B210TMRTXXX B210TCRTXXX

1 BODY
ASTM A351-CF8M ASTM A216-WCB

2 CAP

3
SOLID BALL ASTM A351-CF8M 

HOLLOW BALL ASTM A240-316
4 STEM ASTM A276-316
5 GLAND AISI 304
6 SEAT RTFE
7 SEAL

PTFE8 PACKING
9 THRUST WASHER
10 SPRING WASHER

AISI 304
11 NUT
12 HANDLE STAINLESS STEEL
13 HANDLE SLEEVE PVC
14 LOCK DEVICE STAINLESS STEEL

SERIES: B210TM - B210TC  (1/4” - 4”)
2-PC. SCREWED END BALL VALVE
Stainless / Carbon Steel
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SERIES: B220TM - B220TC  (1/4” - 2”)
2-PC. SCREWED END BALL VALVE
Stainless / Carbon Steel

ITEM PARTS
MATERIAL

B220TMRTXXX B220TCRTXXX
1 BODY

ASTM A351-CF8M ASTM A216-WCB
2 CAP
3 BALL ASTM A351-CF8M
4 STEM ASTM A276-316
5 GLAND NUT AISI 304
6 BALL SEAT RTFE
7 BODY SEAL

PTFE8 PACKING
9 THRUST WASHER
10 SPRING WASHER

AISI 304
11 NUT
12 HANDLE STAINLESS STEEL
13 HANDLE SLEEVE PVC
14 LOCK DEVICE STAINLESS STEEL

DESIGN FEATURES: 
• Full port
• W.P. : 

 » 1/4”~1” - 2000 WOG (PN150)
 » 1-1/4”~2” - 1500 WOG 

(PN100)
• W.T. : -20°C~200°C (-4°F~392°F)
• Investment casting

• Silicone Free
• Blow-out proof stem
• Anti-static device
• Locking device
• Thread type : 

 » ASME B1.20.1 (NPT)
 » DIN2999 & BS21
 » ISO7/1 & EN10226

DN D L H H1 H2 H3 W S P TORQUE (N-M) WEIGHT (KG)
8 11.6 60.5 54.1 25.0 17.1 11.0 103 5.0 5/16”W 4.1 0.3 
10 13.0 60.5 54.1 25.0 17.1 11.0 103 5.0 5/16”W 4.1 0.3 
15 15.0 64.0 56.7 26.0 17.7 11.0 103 5.0 5/16”W 4.4 0.3 
20 20.0 77.0 63.7 31.7 22.7 13.5 126 6.5 3/8”W 5.9 0.6 
25 25.0 90.0 76.7 37.3 26.1 15.7 164 8.0 7/16”W 7.4 0.8 
32 32.0 100.0 82.7 37.7 24.9 15.7 164 8.0 7/16”W 8.8 1.3 
40 38.0 118.0 95.5 42.1 27.2 17.0 190 9.0 1/2”W 13.2 2.0
50 50.8 138.0 105.3 43.3 28.3 17.0 190 9.0 1/2”W 16.2 3.1

unit: mm
NPS D L H H1 H2 H3 W S P TORQUE (IN-LB) WEIGHT (LB)
1/4” 0.46 2.38 2.13 0.98 0.67 0.43 4.06 0.20 5/16”W 36.0 0.6 
3/8” 0.51 2.38 2.13 0.98 0.67 0.43 4.06 0.20 5/16”W 36.0 0.6 
1/2” 0.59 2.52 2.23 1.02 0.70 0.43 4.06 0.20 5/16”W 39.0 0.7 
3/4” 0.79 3.03 2.51 1.25 0.89 0.53 4.96 0.26 3/8”W 52.0 1.2 
1” 0.98 3.54 3.02 1.47 1.03 0.62 6.46 0.31 7/16”W 65.1 1.9 

1-1/4” 1.26 3.94 3.26 1.48 0.98 0.62 6.46 0.31 7/16”W 78.1 2.8 
1-1/2” 1.50 4.65 3.76 1.66 1.07 0.67 7.48 0.35 1/2”W 116.8 4.4 

2” 2.00 5.43 4.15 1.70 1.11 0.67 7.48 0.35 1/2”W 143.4 6.9
unit: in
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SERIES: B820TM - B820TC  (1/4” - 4”)
2-PC. SCREWED END BALL VALVE
SEAL WELDED

DN d L H H1 W S P
Torque (N-M) Weight

Action Breakaway (kg)
8 11.6 60.5 53.6 10.5 102 5.0 5/16” 3.6 5.1 0.4
10 12.8 60.5 53.6 10.5 102 5.0 5/16” 3.8 6.4 0.4
15 15.0 62.5 57.0 10.5 102 5.0 5/16” 3.8 6.4 0.4
20 20.2 77.0 62.1 13.5 124 6.5 3/8” 3.8 6.4 0.7
25 25.6 90.0 80.0 15.7 165 8.0 7/16” 7.7 11.4 1.3
32 32.0 100.0 83.7 15.7 165 8.0 7/16” 19.5 28.6 2.0
40 38.0 118.0 99.0 17.0 188 9.0 1/2” 19.5 32.5 2.5
50 50.8 138.0 107.0 17.0 188 9.0 1/2” 20.8 44.2 4.1
65 65.5 167.0 142.0 27.5 250 12.0 3/4” 33.0 55.0 6.4
80 80.0 193.0 153.0 27.5 250 12.0 3/4” 42.0 70.0 10.9

100 100.0 258.0 180.0 34.0 324 16.0 1” 54.0 90.0 21.0
unit: mm

NPS d L H H1 W S P
Torque (in-lb) Weight

Action Breakaway (lb)
1/4” 0.46 2.38 2.11 0.41 4.02 0.20 5/16” 31.9 45.1 0.9 
3/8” 0.50 2.38 2.11 0.41 4.02 0.20 5/16” 33.6 56.6 0.9 
1/2” 0.59 2.46 2.24 0.41 4.02 0.20 5/16” 33.6 56.6 0.9 
3/4” 0.80 3.03 2.44 0.53 4.88 0.26 3/8” 33.6 56.6 1.5 
1” 1.01 3.54 3.15 0.62 6.50 0.31 7/16” 68.2 100.9 2.9 

1-1/4” 1.26 3.94 3.30 0.62 6.50 0.31 7/16” 172.6 253.1 4.4 
1-1/2” 1.50 4.65 3.90 0.67 7.40 0.35 1/2” 172.6 287.6 5.5 

2” 2.00 5.43 4.21 0.67 7.40 0.35 1/2” 184.1 391.2 9.0
2-1/2” 2.58 6.57 5.59 1.08 9.84 0.47 3/4” 292.1 486.8 14.1 

3” 3.15 7.60 6.02 1.08 9.84 0.47 3/4” 371.7 619.5 24.0
4” 3.94 10.16 7.09 1.34 12.76 0.63 1” 477.9 796.6 46.3 

unit: in

ITEM PARTS
MATERIAL

B820TMRGNXX B820TCRGNXX
1 BODY

ASTM A351-CF8M ASTM A216-WCB
2 CAP
3 BALL 316 ASTM CF8M
4 STEM ASTM A276-316
5  GLAND NUT AISI 304
6 SEAT RTFE
7 PACKING GRAPHITE
8 THRUST WASHER CTFE
9 SPRING WASHER

AISI 304
10 NUT
11 HANDLE STAINLESS STEEL
12 HANDLE SLEEVE PVC
13 LOCK DEVICE STAINLESS STEEL

DESIGN FEATURES: 
• Full port
• W.P. : 

 » 1/4”~1” - 2000 WOG(PN150)
 » 1-1/4”~2” - 1500 WOG(PN100)
 » 2-1/2”~4” - 1000 WOG(PN63)

• W.T. : -20°C~200°C (-4°F~392°F)
• Investment casting
• Blow-out proof stem
• Anti-static device
• Silicone Free

• Locking device
• API 607 Fire safe approved
• ASME B16.34 Wall thickness
• API 608 Design
• NACE MRO103
• Seal welded ends
• Thread type : 

 » ASME B1.20.1 (NPT)
 » DIN2999 & BS21
 » ISO7/1 & EN10226
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SERIES: B410TM - B410TC  (1/4” - 3”)
2-PC. SCREWED END BALL VALVE
Stainless / Carbon Steel
DIRECT MOUNT

DESIGN FEATURES: 
• Full port, 1/4”~ 3” (DN8~DN50)
• W.P. : 1000 WOG (PN63)
• W.T. : -20°C~200°C (-4°F~392°F)
• Investment casting
• Blow-out proof stem
• Live-loading design
• Anti-static device

• Supplied with level handle
• Silicone Free
• Locking device
• Direct Mounting pad ISO 5211
• Thread type : 

 » ASME B1.20.1 (NPT)
 » DIN2999 & BS21
 » ISO7/1 & EN10226

1/4” ~ 1-1/4” 1-1/2” ~ 2” 2-12/” ~ 3”

DN d L H H1 S d1 d2 d3 Ra Rb IS0 5211 Torque (N-m) Weight (kg)
8 11.6 58.0 8.0 36.4 9 31.0 36 42 2.8 2.8 F03 / F04 5.5 0.5
10 12.7 58.0 8.0 36.4 9 31.0 36 42 2.8 2.8 F03 / F04 5.5 0.5
15 15 58.0 8.0 36.4 9 31.0 36 42 2.8 2.8 F03 / F04 5.5 0.5
20 20 65.6 9.0 39.2 9 310. 36 42 2.8 2.8 F03 / F04 7.5 0.5
25 25 78.7 11.0 48.7 11 35.5 42 50 2.8 3.5 F04 / F05 11.0 0.8
32 32 90.0 11.0 54.2 11 35.5 42 50 2.8 3.5 F04 / F05 15.0 1.2
40 38 105.0 11.5 65.7 14 56.0 50 70 3.5 4.5 F05 / F07 20.0 2.0
50 50 124.0 11.5 75.5 14 56.0 50 70 3.5 4.5 F05 / F07 40.0 2.9
65 63 146.2 20.5 91.5 17 76.0 70 102 4.5 5.5 F07 / F10 60.0 5.3
80 76 163.7 20.5 100.8 17 76.0 70 102 4.5 5.5 F07 / F10 85.0 7.2

unit: mm
NPS d L H H1 S d1 d2 d3 Ra Rb ISO 5211 Torque (in-lb) Weight (lb)
1/4” 0.46 2.28 0.31 1.43 0.35 1.22 1.42 1.65 0.11 0.11 F03 / F04 48.7 1.0
3/8” 0.50 2.28 0.31 1.43 0.35 1.22 1.42 1.65 0.11 0.11 F03 / F04 48.7 1.0
1/2” 0.59 2.28 0.31 1.43 0.35 1.22 1.42 1.65 0.11 0.11 F03 / F04 48.7 1.0
3/4” 0.79 2.58 0.35 1.54 0.35 1.22 1.42 1.65 0.11 0.11 F03 / F04 66.4 1.0
1” 0.98 3.10 0.43 1.92 0.43 1.40 1.65 1.97 0.11 0.14 F04 / F05 97.4 1.8

1-1/4” 1.26 3.54 0.43 2.13 0.43 1.40 1.65 1.97 0.11 0.14 F04 / F05 132.8 2.6
1-1/2” 1.50 4.13 0.45 2.59 0.55 2.20 1.97 2.76 0.14 0.18 F05 / F07 177.0 4.4

2” 1.97 4.88 0.45 2.97 0.55 2.20 1.97 2.76 0.14 0.18 F05 / F07 354.0 6.4
2-1/2” 2.48 5.76 0.81 3.60 0.67 3.0 2.76 4.02 0.18 0.22 F07 / F10 531.0 11.7

3” 2.99 6.44 0.81 3.97 0.67 3.0 2.76 4.02 0.18 0.22 F07 / F10 752.0 15.8
unit: in

ITEM PARTS
MATERIAL

B410TMMTXXX B410TCMTXXX

1 BODY
ASTM A351-CF8M ASTM A216-WCB

2 CAP
3 BALL ASTM A351-CF8M
4 SEAL PTFE
5 SEAT TFM 1600
6 THRUST WASHER

PTFE
7 PACKING
8 O-RING VITON
9 STEM ASTM A276-316
10 GLAND RING AISI 304
11 BELLEVILLE WASHER AISI 301
12 LOCK WASHER

AISI 30413 STOPPER
14 STEM NUT



SINCE 1846

2503 Spring Grove Avenue, Cincinnati, OH 45214 • 800.888.2583  • www.powellvalves.com

SERIES: B836TM - B836TC  (1/4” - 2”)
HIGH PRESSURE THREADED 
BALL VALVE
Stainless / Carbon Steel
SEAL WELDED • FIRE SAFE

PN
 2

50

DN d B C L H W M ISO 5211 Torque (N-M) Weight (kg)
8 F 6.4 32 39 76.2 56.6 142.0 M5*P0.80 F03 9.5 0.7 

10 S 6.4 32 39 76.2 56.6 142.0 M5*P0.80 F03 9.5 0.7 
15 F 12.7 32 39 101.6 56.6 142.0 M5*P0.80 F03 9.5 0.8 
20 F 19.0 47 47 108.0 76.1 173.0 M5*P0.80 F04 28.0 1.3 
25 S 19.0 47 47 108.0 76.1 173.0 M5*P0.80 F04 28.0 1.3 
40 F 38.1 77 86 134.0 117.0 247.5 M8*P1.25 F07 53.0 4.9 
50 S 38.1 82 86 158.1 117.0 247.5 M8*P1.25 F07 53.0 5.4 

F: Full Port     S: Standard Port unit: mm

36
00

 W
OG

NPS d B C L H W M ISO 5211 Torque (in-lb) Weight (lb)
1/4” F 0.25 1.26 1.54 3.00 2.23 5.59 M5*P0.80 F03 84.1 1.5 
3/8” S 0.25 1.26 1.54 3.00 2.23 5.59 M5*P0.80 F03 84.1 1.5 
1/2” F 0.50 1.26 1.54 4.00 2.23 5.59 M5*P0.80 F03 84.1 1.7 
3/4” F 0.75 1.85 1.85 4.25 3.00 6.81 M5*P0.80 F04 247.8 2.9
1” S 0.75 1.85 1.85 4.25 3.00 6.81 M5*P0.80 F04 247.8 2.9 

1-1/2” F 1.50 3.03 3.39 5.28 4.61 9.74 M8*P1.25 F07 469.1 10.8 
2” S 1.50 3.23 3.39 6.22 4.61 9.74 M8*P1.25 F07 469.1 11.8 

F: Full Port     S: Standard Port unit: in

ITEM PARTS
MATERIAL

B836TMKGNXX B836TCKGNXX

1 BODY
ASTM A351-CF8M ASTM A216-WCB

2 CAP

3 BALL 17-4PH

4 STEM ASTM A564-630 H900

5 GLAND NUT AISI 304

6 SEAT PEEK

7 SEAL
GRAPHITE

8 PACKING

9 THRUST WASHER CTFE

10 HANDLE
AISI 304

11 LOCK PAD

DESIGN FEATURES: 
• 1/4”~2” (DN8~DN50)
• W.P. : 3600 WOG (PN250)
• W.T. : -20°C~260°C (-4°F~500°F)
• Investment casting
• Blow-out proof stem
• Anti-static device (option)
• Locking device
• Mounting pad ISO 5211
• Silicone Free

• Seal welded ends
• ASME B16.34 Wall thickness
• NACE MR0103
• API 607 Fire safe approved
• Thread type: 

 » ASME B1.20.1 (NPT)
 » DIN2999 & BS21
 » ISO7/1 & EN10226
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SERIES: B836SM - B836SC (1/4” - 2”)
HIGH PRESSURE SOCKET WELD 
BALL VALVE 
Stainless / Carbon Steel
SEAL WELDED • FIRE SAFE

PN
 2

50

DN d B C L H W M ISO 5211 Torque (N-M) Weight (kg)
8 F 6.4 32 39 76.2 56.6 142.0 M5*P0.80 F03 9.5 0.7 

10 S 6.4 32 39 76.2 56.6 142.0 M5*P0.80 F03 9.5 0.7 
15 F 12.0 32 39 101.6 56.6 142.0 M5*P0.80 F03 9.5 0.8 
20 F 19.0 47 47 108.0 76.1 173.0 M5*P0.80 F04 28.0 1.3 
25 S 19.0 47 47 108.0 76.1 173.0 M5*P0.80 F04 28.0 1.3 
40 F 38.1 77 86 134.0 117.0 247.5 M8*P1.25 F07 53.0 4.9 
50 S 38.1 82 86 158.1 117.0 247.5 M8*P1.25 F07 53.0 5.4 

F: Full Port     S: Standard Port unit: mm

36
00

 W
OG

NPS d B C L H W M ISO 5211 Torque (in-lb) Weight (lb)
1/4” F 0.25 1.26 1.54 3.00 2.23 5.59 M5*P0.80 F03 84.1 1.5 
3/8” S 0.25 1.26 1.54 3.00 2.23 5.59 M5*P0.80 F03 84.1 1.5 
1/2” F 0.50 1.26 1.54 4.00 2.23 5.59 M5*P0.80 F03 84.1 1.7 
3/4” F 0.75 1.85 1.85 4.25 3.00 6.81 M5*P0.80 F04 247.8 2.9
1” S 0.75 1.85 1.85 4.25 3.00 6.81 M5*P0.80 F04 247.8 2.9 

1-1/2” F 1.50 3.03 3.39 5.28 4.61 9.74 M8*P1.25 F07 469.1 10.8 
2” S 1.50 3.23 3.39 6.22 4.61 9.74 M8*P1.25 F07 469.1 11.8 

F: Full Port     S: Standard Port unit: in

ITEM PARTS
MATERIAL

B836SMKGNXX B836SCKGNXX

1 BODY
ASTM A351-CF8M ASTM A216-WCB

2 CAP

3 BALL 17-4PH

4 STEM ASTM A564-630 H900

5 GLAND NUT AISI 304

6 SEAT PEEK

7 SEAL
GRAPHITE

8 PACKING

9 THRUST WASHER CTFE

10 HANDLE
AISI 304

11 LOCK PAD

DESIGN FEATURES: 
• 1/4”~2” (DN8~DN50)
• W.P. : 3600 WOG (PN250)
• W.T. : -20°C~260°C (-4°F~500°F)
• Investment casting
• Blow-out proof stem
• Anti-static device (option)
• Locking device
• Mounting pad ISO 5211
• Silicone Free

• Seal welded ends
• ASME B16.34 Wall thickness
• NACE MR0103
• API 607 Fire safe approved
• Socket Weld Ends: 

 » ASME B16.34 / 1.20.1
 » DIN2999 & BS21
 » ISO7/1 & EN10226
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SERIES: B860SM - B860SC (1/4” - 2”)
HIGH PRESSURE BALL VALVE
Stainless / Carbon Steel
SEAL WELDED • FIRE SAFE

PN
 4

20

DN d B C L H W M ISO 5211 Torque (N-M) Weight (kg)

8  F 6.4 32 39 76.2 56.6 142.0 M5*P0.80 F03 9.5 0.7 

10 S 6.4 32 39 76.2 56.6 142.0 M5*P0.80 F03 9.5 0.7 

15 F 12.7 38 39 101.6 56.6 142.0 M5*P0.80 F03 9.5 0.9 

20 F 19.0 47 52 108.0 76.1 173.0 M5*P0.80 F04 28.0 1.6 

25 S 19.0 55 55 108.0 76.1 173.0 M5*P0.80 F04 28.0 1.8

25 F 25.4 55 68 122.0 83.1 173.0 M6*P1.00 F05 33.3 2.7

40 F 38.1 77 97 134.0 117 247.5 M8*P1.25 F07 53.0 6.1 

50 S 38.1 92 97 158.1 117 247.5 M8*P1.25 F07 53.0 7.4 

F:Full Port   S:Standard Port unit: mm

60
00

 W
OG

NPS d B C L H W M ISO 5211 Torque (in-lb) Weight (lb)

1/4” F 0.25 1.26 1.54 3.00 2.23 5.59 M5*P0.8 F03 84.1 1.5 

3/8” S 0.25 1.26 1.54 3.00 2.23 5.59 M5*P0.8 F03 84.1 1.5 

1/2” F 0.50 1.50 1.54 4.00 2.23 5.59 M5*P0.8 F03 84.1 2.0

3/4” F 0.75 1.85 2.05 4.25 3.00 6.81 M5*P0.8 F04 247.8 3.4 

1” S 0.75 2.17 2.17 4.25 3.00 6.81 M5*P0.8 F04 247.8 5.9 

1-1/2” F 1.50 3.03 3.82 5.28 4.61 9.74 M8*P1.25 F07 469.1 13.4 

2” S 1.50 3.62 3.82 6.22 4.61 9.74 M8*P1.25 F07 469.1 16.3 

F:Full Port   S:Standard Port unit: in

ITEM PARTS
MATERIAL

B860SMKGNXX B860SCKGNXX

1 BODY
ASTM A351-CF8M ASTM A216-WCB

2 CAP

3 BALL 17-4PH

4 STEM ASTM A564-630 H900

5 GLAND NUT AISI 304

6 SEAT PEEK

7 SEAL
GRAPHITE

8 PACKING

9 THRUST WASHER CTFE

10 HANDLE
AISI 304

11 LOCK PAD

DESIGN FEATURES: 
• 1/4”~2” (DN8~DN50)
• W.P. : 6000 WOG (PN420)
• W.T. : -20°C~260°C (-4°F~500°F)
• Investment casting
• Blow-out proof stem
• Anti-static device
• Locking device
• Mounting pad ISO 5211
• Silicone Free

• Seal welded ends
• ASME B16.34 Wall thickness
• NACE MR0103
• API 607 Fire safe approved
• Socket Weld:

 » ASME 16.34 / 16.11
 » DIN2999 & BS21
 » ISO7/1 & EN10226
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SERIES: B310TM - B310TC (1/4” - 4”)
3-PC. SCREWED END BALL VALVE
Stainless / Carbon Steel

DN d L H W S P Torque (N-m) Weight (kg)
8 11.6 65 60.2 98 5.0 3/8”-24UNF 3.5 0.4 

10 12.5 65 60.2 98 5.0 3/8”-24UNF 4.0 0.4 
15 15.0 65 62.2 98 5.0 3/8”-24UNF 5.5 0.5
20 20.0 75 64.6 121 6.5 7/16”-20UNF 7.5 0.7
25 25.0 85 80.1 147 8.0 7/16”-20UNF 11.0 1.1 
32 32.0 101 85.1 147 8.0 7/16”-20UNF 15.0 1.6
40 38.0 112 103.3 188 10.0 1/2”-20UNF 20.0 2.4
50 50.0 130 110.8 188 10.0 1/2”-20UNF 40.0 3.1
65 63.0 162 141.7 245 12.0 3/4”-10UNC 60.0 6.5
80 76.0 188 150.4 245 12.0 3/4”-10UNC 85.0 9.5
100 96.0 224 181.7 316 16.0 1”-8UNC 150.0 19.0

unit: mm
NPS d L H W S P Torque (in-lb) Weight (lb)
1/4” 0.46 2.56 2.37 3.86 0.20 3/8”-24UNF 31.0 0.8 
3/8” 0.49 2.56 2.37 3.86 0.20 3/8”-24UNF 35.4 0.8 
1/2” 0.59 2.56 2.45 3.86 0.20 3/8”-24UNF 48.7 1.1 
3/4” 0.79 2.95 2.54 4.76 0.26 7/16”-20UNF 66.4 1.5 
1” 0.98 3.35 3.15 5.79 0.31 7/16”-20UNF 97.4 2.3 

1-1/4” 1.26 3.98 3.35 5.79 0.31 7/16”-20UNF 132.8 3.5 
1-1/2” 1.50 4.41 4.07 7.40 0.39 1/2”-20UNF 177.0 5.3 

2” 1.97 5.12 4.36 7.40 0.39 1/2”-20UNF 354.0 6.8 
2-1/2” 2.48 6.38 5.58 9.65 0.47 3/4”-10UNC 531.0 14.3 

3” 2.99 7.40 5.92 9.65 0.47 3/4”-10UNC 752.3 20.9 
4” 3.78 8.82 7.15 12.44 0.63 1”-8UNC 1327.6 41.9 

unit: in

ITEM PARTS
MATERIAL

B310TMRTXXX B310TCRTXXX
1 BODY

ASTM A351-CF8M ASTM A216-WCB
2 CAP
3 BALL ASTM A351-CF8M
4 SEAT RTFE
5 SEAL

PTFE6 PACKING
7 THRUST WASHER
8 STEM ASTM A276-316
9 GLAND

AISI 304

10 SPRING WASHER
11 STEM NUT
12 BOLT
13 NUT
14 SPRING WASHER
15 LOCKING DEVICE

STAINLESS STEEL
16 HANDLE
17 HANDLE SLEEVE PVC

DESIGN FEATURES: 
• Full port, 1/4”~4” (DN8~DN100)
• W.P. : 1000 WOG (PN63)
• W.T. : -20°C~200°C (-4°F~392°F)
• Investment casting
• Blow-out proof stem
• Silicone Free

• Anti-Static
• Locking device
• Thread type : 

 » ASME B1.20.1 (NPT)
 » DIN2999 & BS21
 » ISO7/1 & EN10226
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SERIES: B310SM - B310SC (1/4” - 4”)
3-PC. SOCKET WELD END BALL VALVE
Stainless / Carbon Steel
DESIGN FEATURES: 
• Full port, 1/4”~4” (DN8~DN100)
• W.P. : 1000 WOG (PN63)
• W.T. : -20°C~200°C (-4°F~392°F)
• Investment casting
• Blow-out proof stem
• Silicone Free

• Anti-Static Device
• Locking device
• Socket weld ends: 

 » ASME B16.11
 » DIN3239
 » ISO7/1 & EN10226

DN d d1 L L1 H W S P Torque (N-m) Weight (kg)
8 11.6 14.5 65 10 60.2 98 5.0 3/8”-24UNF 3.5 0.4 

10 12.5 18.0 65 10 60.2 98 5.0 3/8”-24UNF 4.0 0.4 
15 15.0 22.0 65 10 62.2 98 5.0 3/8”-24UNF 5.5 0.5
20 20.0 27.5 75 13 64.6 121 6.5 7/16”-20UNF 7.5 0.7
25 25.0 34.0 85 13 80.1 147 8.0 7/16”-20UNF 11.0 1.1 
32 32.0 43.0 101 13 85.1 147 8.0 7/16”-20UNF 15.0 1.6
40 38.0 49.0 112 13 103.0 188 10.0 1/2”-20UNF 20.0 2.4
50 50.0 61.0 130 16 111.0 188 10.0 1/2”-20UNF 40.0 3.1
65 63.0 74.0 162 16 142.0 245 12.0 3/4”-10UNC 60.0 6.5
80 76.0 90.0 188 16 150.0 245 12.0 3/4”-10UNC 85.0 9.5
100 96.0 115.5 224 20 182.0 316 16.0 1”-8UNC 150.0 19.0

unit: mm
NPS d d1 L L1 H W S P Torque (in-lb) Weight (lb)
1/4” 0.46 0.57 2.56 0.39 2.37 3.86 0.20 3/8”-24UNF 31.0 0.8 
3/8” 0.49 0.71 2.56 0.39 2.37 3.86 0.20 3/8”-24UNF 35.4 0.8 
1/2” 0.59 0.87 2.56 0.39 2.45 3.86 0.20 3/8”-24UNF 48.7 1.1 
3/4” 0.79 1.08 2.95 0.51 2.54 4.76 0.26 7/16”-20UNF 66.4 1.5 
1” 0.98 1.34 3.35 0.51 3.15 5.79 0.31 7/16”-20UNF 97.4 2.3 

1-1/4” 1.26 1.69 3.98 0.51 3.35 5.79 0.31 7/16”-20UNF 132.8 3.5 
1-1/2” 1.50 1.93 4.41 0.51 4.06 7.40 0.39 1/2”-20UNF 177.0 5.3 

2” 1.97 2.40 5.12 0.63 4.37 7.40 0.39 1/2”-20UNF 354.0 6.8 
2-1/2” 2.48 2.91 6.38 0.63 5.59 9.65 0.47 3/4”-10UNC 531.0 14.3 

3” 2.99 3.54 7.40 0.63 5.91 9.65 0.47 3/4”-10UNC 752.3 20.9 
4” 3.78 4.55 8.82 0.79 7.17 12.44 0.63 1”-8UNC 1327.6 41.9 

unit: in

ITEM PARTS
MATERIAL

B310SMRTXXX B310SCRTXXX
1 BODY

ASTM A351-CF8M ASTM A216-WCB
2 CAP
3 BALL ASTM A351-CF8M
4 SEAT RTFE
5 SEAL

PTFE6 PACKING
7 THRUST WASHER
8 STEM ASTM A276-316
9 GLAND

AISI 304

10 SPRING WASHER
11 STEM NUT
12 BOLT
13 NUT
14 SPRING WASHER
15 LOCKING DEVICE

STAINLESS STEEL
16 HANDLE
17 HANDLE SLEEVE PVC
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SERIES: B710TM - B710TC  (1/4” - 2”)
3-PC THREADED BALL VALVE
Stainless / Carbon Steel

DN d d1 L L1 H H1 H2 W S D1 D2 R1 R2 ISO 5211
Torque (N-M) Weight 

(kg)Breakaway Action
8 11.6 14.5 65 10 61.0 7.5 35.3 114.5 9 36 42 2.8 2.8 F03/F04 7 4 0.6

10 12.5 18.0 65 10 61.0 7.5 35.3 114.5 9 36 42 2.8 2.8 F03/F04 7 4 0.6
15 15.0 22.0 65 10 62.7 7.1 36.4 114.5 9 36 42 2.8 2.8 F03/F04 7 4 0.6 
20 20.0 27.5 75 13 65.1 7.3 39.5 114.5 9 36 42 2.8 2.8 F03/F04 9 5 0.7 
25 25.0 34.0 85 13 76.5 11.0 49.0 140.0 11 42 50 2.8 3.5 F04/F05 15 9 1.1 
32 32.0 43.0 101 13 82.0 9.5 54.2 140.0 11 42 50 2.8 3.5 F04/F05 18 11 1.7 
40 38.0 49.0 112 13 102.0 12.4 64.6 172.0 14 50 70 3.5 4.5 F05/F07 25 15 2.6 
50 50.0 61.0 130 16 110.1 13.6 72.5 172.0 14 50 70 3.5 4.5 F05/F07 35 21 3.7 

unit: mm

NPS d d1 L L1 H H1 H2 W S D1 D2 R1 R2 ISO 5211
Torque (in-lb) Weight 

(lb)Breakaway Action
1/4” 0.46 0.57 2.56 0.39 2.40 0.30 1.39 4.51 0.35 1.42 1.65 0.11 0.11 F03/F04 62.0 35.4 1.2
3/8” 0.49 0.71 2.56 0.39 2.40 0.30 1.39 4.51 0.35 1.42 1.65 0.11 0.11 F03/F04 62.0 35.4 1.2
1/2” 0.59 0.87 2.56 0.39 2.47 0.28 1.43 4.51 0.35 1.42 1.65 0.11 0.11 F03/F04 62.0 35.4 1.2 
3/4” 0.79 1.08 2.95 0.51 2.56 0.29 1.56 4.51 0.35 1.42 1.65 0.11 0.11 F03/F04 79.7 44.3 1.6 
1” 0.98 1.34 3.35 0.51 3.01 0.43 1.93 5.51 0.43 1.65 1.97 0.11 0.14 F04/F05 132.8 79.7 2.4 

1-1/4” 1.26 1.69 3.98 0.51 3.23 0.37 2.13 5.51 0.43 1.65 1.97 0.11 0.14 F04/F05 159.3 97.4 3.7 
1-1/2” 1.50 1.93 4.41 0.51 4.02 0.49 2.54 6.77 0.55 1.97 2.76 0.14 0.18 F05/F07 221.3 132.8 5.8 

2” 1.97 2.40 5.12 0.63 4.33 0.54 2.85 6.77 0.55 1.97 2.76 0.14 0.18 F05/F07 309.8 185.9 8.1 
unit: in

ITEM PARTS MATERIAL
B710TMMTXXX B710TCMTXXX

1 BODY
ASTM A351-CF8M ASTM A216-WCB

2 CAP
3 BALL ASTM A351-CF8M
4 SEAT TFM 1600
5 SEAL PTFE
6 STEM ASTM A276-316
7 O-RING VITON
8 PACKING

PTFE
9 THRUST WASHER
10 GLAND RING AISI 304
11 BELLEVILLE WASHER AISI 301
12 STEM NUT

AISI 30413 LOCK WASHER
14 LOCKING DEVICE
15 HANDLE STAINLESS STEEL
16 HANDLE SLEEVE PVC
17 BOLT

AISI 30418 NUT
19 SPRING WASHER

DESIGN FEATURES: 
• Full port, 1/4”~ 2” (DN8~DN50)
• W.P. : 1000 WOG (PN63)
• W.T. : -20°C~200°C (-4°F~392°F)
• Investment casting
• Blow-out proof stem
• Live-loading design
• Locking device
• Silicone Free

• Supplied with lever handle
• Anti-static device
• Direct mounting pad ISO 5211
• Automation accessories (option)
• Thread type :

 » ASME B1.20.1 (NPT)
 » DIN2999 & BS21
 » ISO7/1 & EN10226

FOR ADDITIONAL SIZES SEE NEXT PAGE 
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DN d d1 L L1 H H1 H2 W S D1 D2 R1 R2 ISO 
5211

Torque (N-M) Weight 
(kg)Breakaway Action

65 63 74.0 162 16 127.3 16.3 92 325 17 70 102 4.5 5.5 F07/F10 55 33 7.4 

80 76 90.0 188 16 136.3 16.3 100 325 17 70 102 4.5 5.5 F07/F10 70 42 10.3 

100 96 115.5 224 20 142.5 20.5 130 325 22 102 125 5.5 6.5 F10/F12 90 54 19.9

unit: mm

NPS d d1 L L1 H H1 H2 W S D1 D2 R1 R2 ISO 
5211

Torque (in-lb) Weight 
(lb)Breakaway Action

2-1/2” 2.48 2.91 6.38 0.63 5.01 0.64 3.62 12.8 0.67 2.76 4.02 0.18 0.22 F07/F10 486.8 292.1 16.3 

3” 2.99 3.54 7.40 0.63 5.37 0.64 3.94 12.8 0.67 2.76 4.02 0.18 0.22 F07/F10 619.5 371.7 22.7 

4” 3.78 4.55 8.82 0.79 5.61 0.81 5.12 12.8 0.87 4.02 4.92 0.22 0.26 F10/F12 796.6 477.9 43.9 

unit: in

ITEM PARTS
MATERIAL

B710TMMTXXX B710TCMTXXX

1 BODY

ASTM A351-CF8M ASTM A216-WCB2 CAP

3 BALL

4 SEAT TFM 1600

5 SEAL PTFE

6 STEM ASTM A276-316

7 O-RING VITON

8 PACKING
PTFE

9 THRUST WASHER

10 GLAND RING AISI 304

11 BELLEVILLE WASHER AISI 301

12 STEM NUT

AISI 304

13 LOCK WASHER

14 LOCKING DEVICE

15 HANDLE

16 BOLT

17 NUT

18 SPRING WASHER

19 BOLT

20 NUT

SERIES: B710TM - B710TC (2-1/2” - 4”)
3-PC THREADED BALL VALVE
Stainless / Carbon Steel

2-1/2” 3” ~ 4”

DESIGN FEATURES: 
• Full port, 2-1/2”~ 4” (DN65 ~ DN100)
• W.P. : 1000 WOG (PN63)
• W.T. : -20°C~200°C (-4°F~392°F)
• Investment casting
• Blow-out proof stem
• Live-loading design
• Locking device
• Silicone Free

• Supplied with lever handle 
• Anti-static device
• Direct mounting pad ISO 5211
• Automation accessories (option)
• Thread type :

 » ASME B1.20.1 (NPT)
 » DIN2999 & BS21
 » ISO7/1 & EN10226
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SERIES: B710SM - B710SC (1/4” - 2”)
3-PC SOCKET WELD BALL VALVE
Stainless / Carbon Steel
DESIGN FEATURES: 
• Full port, 1/4”~ 2” (DN8~DN50)
• W.P. : 1000 WOG (PN63)
• W.T. : -20°C~200°C (-4°F~392°F)
• Investment casting
• Blow-out proof stem
• Live-loading design
• Locking device
• Silicone Free

• Anti-static device
• Direct mounting pad ISO 5211
• Automation accessories (option)
• Socket Weld Ends:

 » ASME B16.11
 » DIN3239
 » ISO7/1 & EN10226

DN d L H H1 H2 W S D1 D2 R1 R2 ISO 5211
Torque (N-M) Weight 

(kg)Breakaway Action
8 11.6 65 61.0 7.5 35.3 114.5 9 36 42 2.8 2.8 F03/F04 7 4 0.6
10 12.5 65 61.0 7.5 35.3 114.5 9 36 42 2.8 2.8 F03/F04 7 4 0.6
15 15.0 65 62.7 7.1 36.4 114.5 9 36 42 2.8 2.8 F03/F04 7 4 0.6 
20 20.0 75 65.1 7.3 39.5 114.5 9 36 42 2.8 2.8 F03/F04 9 5 0.7 
25 25.0 85 76.5 11.0 49.0 140.0 11 42 50 2.8 3.5 F04/F05 15 9 1.1 
32 32.0 101 82.0 11.5 54.2 140.0 11 42 50 2.8 3.5 F04/F05 18 11 1.7 
40 38.0 112 102.0 12.4 64.6 172.0 14 50 70 3.5 4.5 F05/F07 25 15 2.6 
50 50.0 130 110.1 13.6 72.5 172.0 14 50 70 3.5 4.5 F05/F07 35 21 3.7 

unit: mm

NPS d L H H1 H2 W S D1 D2 R1 R2 ISO 5211
Torque (in-lb)

Weight (lb)
Breakaway Action

1/4” 0.46 2.56 2.40 0.30 1.39 4.51 0.35 1.42 1.65 0.11 0.11 F03/F04 62.0 35.4 1.2
3/8” 0.49 2.56 2.40 0.30 1.39 4.51 0.35 1.42 1.65 0.11 0.11 F03/F04 62.0 35.4 1.2
1/2” 0.59 2.56 2.47 0.28 1.43 4.51 0.35 1.42 1.65 0.11 0.11 F03/F04 62.0 35.4 1.2 
3/4” 0.79 2.95 2.56 0.29 1.56 4.51 0.35 1.42 1.65 0.11 0.11 F03/F04 79.7 44.3 1.6 
1” 0.98 3.35 3.01 0.43 1.93 5.51 0.43 1.65 1.97 0.11 0.14 F04/F05 132.8 79.7 2.4 

1-1/4” 1.26 3.98 3.23 0.45 2.13 5.51 0.43 1.65 1.97 0.11 0.14 F04/F05 159.3 97.4 3.7 
1-1/2” 1.50 4.41 4.02 0.49 2.54 6.77 0.55 1.97 2.76 0.14 0.18 F05/F07 221.3 132.8 5.7 

2” 1.97 5.12 4.33 0.54 2.85 6.77 0.55 1.97 2.76 0.14 0.18 F05/F07 309.8 185.9 8.2 
unit: in

ITEM PARTS
MATERIAL

B710SMMTXXX B710SCMTXXX
1 BODY

ASTM A351-CF8M ASTM A216-WCB
2 CAP
3 BALL ASTM A351-CF8M
4 SEAT TFM 1600
5 SEAL PTFE
6 STEM ASTM A276-316
7 O-RING VITON
8 PACKING

PTFE
9 THRUST WASHER
10 GLAND RING AISI 304
11 BELLEVILLE WASHER AISI 301
12 STEM NUT

AISI 30413 LOCK WASHER
14 LOCKING DEVICE
15 HANDLE STAINLESS STEEL
16 HANDLE SLEEVE PVC
17 BOLT

AISI 30418 NUT
19 SPRING WASHER

FOR ADDITIONAL SIZES SEE NEXT PAGE 
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SERIES: B710SM - B710SC (2-1/2” - 4”)
3-PC SOCKET WELD BALL VALVE
Stainless / Carbon Steel

DN d L H H1 S D1 D2 R1 R2 ISO 5211
Torque (N-M)

Weight (kg)
Breakaway Action

65 63 162 16.3 92 17 70 102 4.5 5.5 F07/F10 55 33 7.4

80 76 188 16.3 100 17 70 102 4.5 5.5 F07/F10 70 42 10.3

100 96 224 20.5 130 22 102 125 5.5 6.5 F10/F12 90 54 19.9

unit: mm

NPS d L H H1 S D1 D2 R1 R2 ISO 5211
Torque (in-lb)

Weight (lb)
Breakaway Action

2-1/2” 2.48 6.38 0.64 3.62 0.67 2.76 4.02 0.18 0.22 F07/F10 486.8 292.1 16.3

3” 2.99 7.40 0.64 3.94 0.67 2.76 4.02 0.18 0.22 F07/F10 619.5 371.7 22.7

4” 3.78 8.82 0.81 5.12 0.87 4.02 4.92 0.22 0.26 F10/F12 796.6 477.9 43.9

unit: in

ITEM PARTS
MATERIAL

B710SMMTXXX B710SCMTXXX

1 BODY

ASTM A351-CF8M ASTM A216-WCB2 CAP

3 BALL

4 SEAT TFM 1600

5 SEAL PTFE

6 STEM ASTM A276-316

7 O-RING VITON

8 PACKING
PTFE

9 THRUST WASHER

10 GLAND RING AISI 304

11 BELLEVILLE WASHER AISI 301

12 STEM NUT

AISI 304

13 LOCK WASHER

14 LOCKING DEVICE

15 BOLT

16 NUT

17 SPRING WASHER

DESIGN FEATURES: 
• Full port, 2 1/2”~ 4” (DN65~DN100)
• W.P. : 1000 WOG (PN63)
• W.T. : -20°C~200°C (-4°F~392°F)
• Investment casting
• Blow-out proof stem
• Live-loading design
• Locking device
• Silicone Free

• Anti-static device
• Direct mounting pad ISO 5211
• Automation accessories (option)
• Socket Weld Ends:

 » ASME B16.11
 » DIN3239
 » ISO7/1 & EN10226

2-1/2” 3” ~ 4”
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SERIES: B920TM - B910TC (1/4” - 3/4”)
3-PC SCREWED END BALL VALVE
Stainless / Carbon Steel

DN d D L H H1 H2 W S D1 M P ISO 5211 Torque (N-M) Weight (kg)

8 8 25.0 65.7 57.0 12.1 9.8 113.5 5.7 36 M5*0.8 3/8”-24UNF F03 3.8 0.7 

10 10 25.0 65.7 57.0 12.1 9.8 113.5 5.7 36 M5*0.8 3/8”-24UNF F03 3.8 0.7 

15 15 30.3 74.8 57.0 12.1 9.8 113.5 5.7 36 M5*0.8 3/8”-24UNF F03 3.8 0.8 

20 20 36.0 80.2 59.7 14.5 10.6 113.5 5.7 36 M5*0.8 3/8”-24UNF F03 5.1 0.9 

unit: mm

NPS d D L H H1 H2 W S D1 M P ISO 5211 Torque (in-lb) Weight (lb)

1/4” 0.31 0.98 2.59 2.24 0.48 0.39 4.5 0.22 1.42 M5*0.8 3/8”-24UNF F03 33.8 1.6 

3/8” 0.39 0.98 2.59 2.24 0.48 0.39 4.5 0.22 1.42 M5*0.8 3/8”-24UNF F03 33.8 1.6 

1/2” 0.59 1.20 2.94 2.24 0.48 0.39 4.5 0.22 1.42 M5*0.8 3/8”-24UNF F03 33.8 1.7 

3/4” 0.79 1.42 3.16 2.35 0.57 0.42 4.5 0.22 1.42 M5*0.8 3/8”-24UNF F03 45.1 1.9 

unit: in

ITEM PARTS
MATERIAL

B920TMRGXXX B920TCRGXXX

1 BODY ASTM A351-CF8M
ASTM A216-WCB

2 CAP ASTM A351-CF3M

3 BALL ASTM A351-CF8M

4 STEM ASTM A276-316

5 SEAT RTFE

6 GASKET GRAPHITE

7 THRUST WASHER CTFE

8 PACKING GRAPHITE

9 GLAND RING AISI 304

10 DISC SPRING AISI 301

11 LOCK PAD ASTM A167-304

12 STEM NUT ASTM A194-8A

13 BOLT ASTM A193-B8A

14 NUT ASTM A194-8A

15 STOP PIN AISI 304

16 HANDLE STAINLESS STEEL

17 HANDLE SLEEVE PVC

DESIGN FEATURES: 
• Full port, 1/4”~ 3/4” (DN8~DN20)
• W.P. : 

 » 1/4” ~ 1” - 2000 WOG
• W.T. : -20°C~200°C (-4°F~392°F)
• Investment casting
• Blow-out proof stem
• Silicone Free
• Anti-static device

• Locking device
• Thread Type:

 » ASME B1.20.1 (NPT)
 » DIN2999 & BS21
 » ISO7/1 & EN10226

• NACE MR0103
• API 607 Fire Safe Approved
• API 608 Design
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DN d D L H H1 H2 H3 W S D1 M P ISO 5211 Torque (N-M) Weight (kg)

25 24 44.8 93.0 81.5 15.5 14.0 42.1 146 7.5 42 M5*0.8 7/16”-24UNF F04 10.2 1.8

32 30 54.0 110.6 85.9 15.5 15.0 46.1 146 7.5 42 M5*0.8 7/16”-20UNF F04 15.9 2.7

40 38 62.0 120.0 96.7 27.3 18.7 48.3 180 8.6 50 M6*1.0 9/16”-18UNF F05 21.0 3.8

50 50 76.0 140.0 104.9 28.1 19.0 56.5 180 8.6 50 M6*1.0 9/16”-18UNF F05 32.1 6.1

unit: mm

NPS d D L H H1 H2 H3 W S D1 M P ISO 5211 Torque (in-lb) Weight (lb)

1” 0.94 1.76 3.66 3.21 0.61 0.55 1.66 5.75 0.30 1.65 M5*0.8 7/16”-24UNF F04 90.2 3.9

1-1/4” 1.18 2.13 4.35 3.38 0.61 0.59 1.81 5.75 0.30 1.65 M5*0.8 7/16”-20UNF F04 141.0 6.0

1-1/2” 1.50 2.44 4.72 3.81 1.07 0.74 1.90 7.09 0.34 1.97 M6*1.0 9/16”-18UNF F05 186.0 8.4

2” 1.97 2.99 5.51 4.13 1.11 0.75 2.22 7.09 0.34 1.97 M6*1.0 9/16”-18UNF F05 284.1 13.5

unit: in

ITEM PARTS
MATERIAL

B920TMRGXXX B920TCRGXXX

1 BODY ASTM A351-CF8M
ASTM A216-WCB

2 CAP ASTM A351-CF3M

3 RETAINER
ASTM A351-CF8M

4 BALL

5 STEM ASTM A276-316

6 SEAT RTFE

7 GASKET GRAPHITE

8 THRUST WASHER CTFE

9 PACKING GRAPHITE

10 GLAND RING AISI 304

11 DISC SPRING AISI 301

12 LOCK PAD ASTM A 167-304

13 STEM NUT ASTM A 194-8A

14 BOLT ASTM A 193-B8A

15 NUT ASTM A 194-8A

16 STOP PIN AISI 304

17 HANDLE STAINLESS STEEL

18 HANDLE SLEEVE PVC

19 SPRING WASHER AISI 304

SERIES: B920TM - B920TC (1” - 2”)
3-PC SCREWED END BALL VALVE
Stainless / Carbon Steel

DESIGN FEATURES: 
• Full port, 1”~ 2” (DN25~DN50)
• W.P. : 

 » 1/4” ~ 1” - 2000 WOG
 » 1-1/4” ~ 2” - 1500 WOG

• W.T. : -20°C~200°C (-4°F~392°F)
• Investment casting
• Blow-out proof stem
• Silicone Free

• Anti-static device
• Locking device
• Thread Type:

 » ASME B1.20.1 (NPT)
 » DIN2999 & BS21
 » ISO7/1 & EN10226

• NACE MR0103
• API 607 Fire Safe Approved
• API 608 Design
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SERIES: B920SM - B920SC (1/4” - 3/4”)
3-PC SOCKET WELD END BALL VALVE
Stainless / Carbon Steel

DN d D E L L1 H H1 H2 W C P ISO 5211 M S Torque 
(N-M)

Weight 
(kg)

8 8 14.0 25.0 65.7 10 57.0 12.1 9.8 113.5 5.7 36 F03 M5*0.8 3/8”-24UNF 3.8 0.7 

10 10 18.0 25.0 65.7 10 57.0 12.1 9.8 113.5 5.7 36 F03 M5*0.8 3/8”-24UNF 3.8 0.7 

15 15 22.0 30.3 74.8 10 57.0 12.1 9.8 113.5 5.7 36 F03 M5*0.8 3/8”-24UNF 3.8 0.8 

20 20 27.5 36.0 80.2 13 59.7 14.5 10.6 113.5 5.7 36 F03 M5*0.8 3/8”-24UNF 5.1 0.9 

unit: mm

NPS d D E L L1 H H1 H2 W C P ISO 5211 M S Torque 
(in-lb)

Weight 
(lb)

1/4” 0.31 0.55 0.98 2.59 0.39 2.24 0.48 0.39 4.47 0.22 1.42 F03 M5*0.8 3/8”-24UNF 33.8 1.6 

3/8” 0.39 0.71 0.98 2.59 0.39 2.24 0.48 0.39 4.47 0.22 1.42 F03 M5*0.8 3/8”-24UNF 33.8 1.6 

1/2” 0.59 0.87 1.19 2.94 0.39 2.24 0.48 0.39 4.47 0.22 1.42 F03 M5*0.8 3/8”-24UNF 33.8 1.7 

3/4” 0.79 1.08 1.42 3.16 0.51 2.35 0.57 0.42 4.47 0.22 1.42 F03 M5*0.8 3/8”-24UNF 45.1 1.9 

unit: in

ITEM PARTS
MATERIAL

B920SMRGXXX B920SCRGXXX

1 BODY ASTM A351-CF8M
ASTM A216-WCB

2 CAP ASTM A351-CF3M

3 BALL ASTM A351-CF8M

4 STEM ASTM A276-316

5 BALL SEAT RTFE

6 GASKET GRAPHITE

7 THRUST WASHER CTFE

8 PACKING GRAPHITE

9 GLAND RING AISI 304

10 DISC SPRING AISI 301 

11 LOCK PAD ASTM A167-304

12 STEM NUT ASTM A194-8A

13 BOLT ASTM A193-B8A

14 NUT ASTM A194-8A

15 STOP PIN AISI 304

16 HANDLE STAINLESS STEEL

17 HANDLE SLEEVE PVC

DESIGN FEATURES: 
• Full port, 1/4”~ 3/4” (DN8~DN20)
• W.P. : 

 » 1/4” ~ 1” - 2000 WOG
• W.T. : -20°C~200°C (-4°F~392°F)
• Investment casting
• Blow-out proof stem
• Silicone Free
• Anti-static device

• Locking device
• Thread Type:

 » ASME B1.20.1 (NPT)
 » DIN2999 & BS21
 » ISO7/1 & EN10226

• NACE MR0103
• API 607 Fire Safe Approved
• API 608 Design
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SERIES: B920SM - B920SC (1” - 2”)
3-PC SOCKET WELD END BALL VALVE
Stainless / Carbon Steel

DN d D D1 E L L1 H H1 H2 W C P ISO 5211 M S Torque 
(N-M)

Weight 
(kg)

25 24 26.6 34.5 44.8 93.0 13 81.5 15.5 14.0 146 7.5 42 F04 M5*0.8 7/16”-20UNF 10.2 1.7 

32 30 35.0 43.0 54.0 110.6 13 85.9 15.5 15.0 146 7.5 42 F04 M5*0.8 7/16”-20UNF 15.9 2.7 

40 38 41.0 49.0 62.0 122.6 13 96.7 27.3 18.7 180 8.6 50 F05 M6*1.0 9/16”-18UNF 21.0 3.9 

50 50 52.5 61.2 76.0 140.0 16 104.9 28.1 19.0 180 8.6 50 F05 M6*1.0 9/16”-18UNF 32.1 6.2 

unit: mm

NPS d D D1 E L L1 H H1 H2 W C P ISO 5211 M S Torque 
(in-lb)

Weight 
(lb)

1” 0.94 1.05 1.36 1.76 3.66 0.51 3.21 0.61 0.55 5.75 0.30 1.65 F04 M5*0.8 7/16”-20UNF 90.2 3.8 

1-1/4” 1.18 1.38 1.69 2.13 4.35 0.51 3.38 0.61 0.59 5.75 0.30 1.65 F04 M5*0.8 7/16”-20UNF 141.0 6.0

1-1/2” 1.5 1.61 1.93 2.44 4.83 0.51 3.81 1.07 0.74 7.09 0.34 1.97 F05 M6*1.0 9/16”-18UNF 186.0 8.5 

2” 1.97 2.07 2.41 2.99 5.51 0.63 4.13 1.11 0.75 7.09 0.34 1.97 F05 M6*1.0 9/16”-18UNF 284.1 13.6 

unit: in

ITEM PARTS
MATERIAL

B920SMRGXXX B920SCRGXXX

1 BODY ASTM A351-CF8M
ASTM A216-WCB

2 CAP ASTM A351-CF3M

3 RETAINER
ASTM A351-CF8M

4 BALL

5 STEM ASTM A276-316

6 BALL SEAT RTFE

7 GASKET GRAPHITE

8 THRUST WASHER CTFE

9 PACKING GRAPHITE

10 GLAND RING AISI 304

11 DISC SPRING AISI 301

12 LOCK PAD ASTM A167-304

13 STEM NUT ASTM A194-8A

14 BOLT ASTM A193-B8A

15 NUT ASTM A194-8A

16 STOP PIN AISI 304

17 HANDLE STAINLESS STEEL

18 SPRING WASHER AISI 304

19 HANDLE SLEEVE PVC

DESIGN FEATURES: 
• Full port, 1”~ 2” (DN25~DN50)
• W.P. : 

 » 1/4” ~ 1” - 2000 WOG
 » 1-1/4” ~ 2” - 1500 WOG

• W.T. : -20°C~200°C (-4°F~392°F)
• Investment casting
• Blow-out proof stem
• Silicone Free

• Anti-static device
• Locking device
• Thread Type:

 » ASME B1.20.1 (NPT)
 » DIN2999 & BS21
 » ISO7/1 & EN10226

• NACE MR0103
• API 607 Fire Safe Approved
• API 608 Design
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SERIES: B501FM - B501FC  - 150# (1” - 4”)
1-PC FLANGED END BALL VALVE
Stainless / Carbon Steel
DIRECT MOUNT • FIRE SAFE

DN d d1 G C D L H H1 W T f S D1 D2 M U ISO 5211
Torque (N-m)

Weight 
(kg)Break-

away Action

25 20 25 51 79.5 108.0 127.0 96 8.0 140.0 11.1 1.6 9 36 42 16 3 F03 / F04 9.8 5.9 2.0
40 30 40 73 98.5 127.0 165.0 101 10.5 197.5 14.3 1.6 11 42 50 16 3 F03 / F04 20.8 11.7 4.0
50 38 50 92 120.5 152.0 178.0 123 14.0 247.5 15.8 1.6 14 50 70 19 3 F05 / F07 29.9 20.8 6.8
65 50 64 105 139.5 178.0 190.5 136 15.5 247.5 17.6 1.6 14 50 70 19 3 F05 / F07 37.7 26.0 9.7
80 64 76 127 152.5 190.5 203.0 155 18.5 340.0 19.1 1.6 17 70 102 19 3 F07 / F10 48.1 36.4 15.2
100 76 100 157 190.5 229.0 229.0 170 20.0 340.0 24.0 1.6 17 70 102 19 3 F07 / F10 55.9 45.5 23.0

                                                                                                                          unit: mm

NPS d d1 G C D L H H1 W T f S D1 D2 M U ISO 5211
Torque (in-lb)

Weight 
(lb)Break-

away Action

1” 0.79 0.98 2.01 3.13 4.25 5.00 3.79 0.31 5.51 0.44 0.06 0.35 1.42 1.65 0.63 0.12 F03 / F04 86.7 52.2 4.4 
1-1/2” 1.18 1.57 2.87 3.88 5.00 6.50 3.97 0.41 7.78 0.56 0.06 0.43 1.65 1.97 0.63 0.12 F03 / F04 184.1 103.6 8.8 

2” 1.50 1.97 3.62 4.74 5.98 7.01 4.84 0.55 9.74 0.62 0.06 0.55 1.97 2.76 0.75 0.12 F05 / F07 264.6 184.1 15.0
2-1/2” 1.97 2.52 4.13 5.49 7.01 7.50 5.35 0.61 9.74 0.69 0.06 0.55 1.97 2.76 0.75 0.12 F05 / F07 333.7 230.1 21.4 

3” 2.52 2.99 5.00 6.00 7.50 7.99 6.11 0.73 13.39 0.75 0.06 0.67 2.76 4.02 0.75 0.12 F07/ F10 425.7 322.2 33.5 
4” 2.99 3.94 6.18 7.50 9.02 9.02 6.70 0.79 13.39 0.94 0.06 0.67 2.76 4.02 0.75 0.12 F07 / F10 494.8 402.7 50.7 

unit: in

ITEM PARTS
MATERIAL

B501FMMGXXX B501FCMGXXX
1 BODY

ASTM A351-CF8M ASTM A216-WCB
2 RETAINER
3 BALL ASTM A351-CF8M
4 SEAT TFM 1600
5 SEAL GRAPHITE
6 THRUST WASHER CTFE
7 STEM ASTM A276-316
8 O-RING VITON
9 PACKING A GRAPHITE
10 PACKING B CTFE
11 GLAND RING AISI 304
12 BELLEVILLE WASHER AISI 301
13 STEM NUT

AISI 30414 LOCKING WASHER
15 STOPPER
16 HANDLE STAINLESS STEEL
17 SOCKET SET SCREWS AISI 304
18 HANDLE SLEEVE PVC

DESIGN FEATURES: 
• Standard port, 1”~4” (DN25~DN100)
• W.P. : CLASS 150
• W.T. : -20°C~200°C (-4°F~392°F)
• Investment casting
• Blow-out proof stem
• Live-loading design
• Silicone Free

• Anti-static device
• Direct mounting pad ISO 5211
• API 607 Fire safe approved
• Wall thickness: ASME B16.34
• Flange dimension: ASME B16.5
• Face to face: ASME B16.10
• Supplied with lever handle

FOR ADDITIONAL SIZES SEE NEXT PAGE 
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SERIES: B101FM - B101FC - 150# (6”)
1-PC FLANGED END BALL VALVE
Stainless / Carbon Steel 
DIRECT MOUNT

DESIGN FEATURES: 
• Standard port, 6” (DN150)
• W.P. : CLASS 150
• W.T. : -20°C~200°C (-4°F~392°F)
• Investment casting
• Blow-out proof stem
• Live-loading design
• Silicone Free

• Anti-static device
• Mounting pad ISO 5211
• API 598 Design
• Wall thickness: ASME B16.34
• Flange dimension: ASME B16.5
• Face to face: ASME B16.10
• Supplied with lever handle

DN d d1 G C D L H W T f N M S D1 U ISO 5211 Torque (N-m) Weight (kg)

150 112 150 216 241.5 279 267 246 745 25.4 1.6 8 22 27 125 1/2” -13UNC F10 / F12 205 41

                                                                                                                          unit: mm

NPS d d1 G C D L H W T f N M S D1 U ISO 5211 Torque (in-lb) Weight (lb)

6” 4.41 5.91 8.50 9.51 10.98 10.51 9.69 29.33 1.00 0.06 8.00 0.87 1.06 4.92 1/2” -13UNC F10 /F12 1814.4 90.4 

                                                                                                                          unit: in

ITEM PARTS
MATERIAL

B101FMMTXXX B101FCMTXXX

1 BODY
ASTM A351-CF8M ASTM A216-WCB

2 CAP

3 BALL ASTM A240-316

4 STEM ASTM A276316

5 BALL SEAT TFM 1600

6 BODY SEAL

PTFE

7 THRUST WASHER A

8 THRUST WASHER B

9 PACKING

10 BUSHING

11 GLAND

AISI 304

12 STOPPER

13 HANDLE HEAD

14 BOLT

15 BOLT

16 CIRCLIPS FOR SHAFTS

17 STOPPER

18 STEEL TUBE

19 HANDLE SLEEVE
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SERIES: B201FM - B201FC - 150#
2-PC FLANGED END BALL VALVE
Stainless / Carbon Steel (1/2” - 4”)

DESIGN FEATURES: 
• Full port, 1/2”~4” (DN15~DN100)
• W.P. : CLASS 150
• W.T. : -20°C~200°C (-4°F~392°F)
• Investment casting
• Blow-out proof stem
• Silicone Free

• Anti-static device
• Locking device
• Mounting pad ISO 5211
• Flange dimension: ASME B16.5
• Face to face: ASME B16.10

DN d G C D L H H1 H2 W T f S D1 D2 M M1
Torque (N-M) Weight 

(kg)Breakaway Action
15 15 35.0 60.5 89 108.0 85.7 57.2 23.7 169 9.6 1.6 8 42 - 16 M5 3.8 3.0 1.7 
20 20 43.0 70.0 99 117.0 88.5 60.0 23.5 169 9.6 1.6 8 42 - 16 M5 5.5 4.0 2.1 
25 25 51.0 79.0 108 127.0 103.3 73.8 29.0 205 9.7 1.6 10 50 - 16 M6 6.5 4.5 2.9 
32 32 63.5 88.9 117 140.0 108.0 78.5 29.0 205 11.1 1.6 10 50 - 16 M6 9.0 7.5 4.0
40 38 73.2 98.6 127 165.0 128.4 102.9 39.4 266 12.7 1.6 12 70 - 16 M8 25.0 20.0 5.7 
50 50 92.0 120.7 152 178.0 135.9 110.4 39.4 266 14.4 1.6 12 70 - 19.1 M8 38.0 30.0 8.4 
65 65 104.6 139.0 178 190.0 147.6 122.1 38.6 298 16.0 1.6 12 70 - 19.1 M8 45.0 35.0 13.3
80 80 127.0 152.0 190 203.0 167.5 142.0 43.0 390 17.5 1.6 15 102 70 19.1 M10 61.0 50.0 16.4 

100 100 157.2 190.5 228 228.5 182.5 157.0 43.0 390 22.4 1.6 15 102 70 19.1 M10 80.0 73.0 27.7 
unit: mm

NPS d G C D L H H1 H2 W T f S D1 D2 M M1
Torque (Ib-in) Weight 

(lb)Breakaway Action
1/2” 0.59 1.38 2.38 3.50 4.25 3.37 2.25 0.93 6.65 0.38 0.06 0.31 1.65 - 0.63 M5 33.6 26.6 3.8 
3/4” 0.79 1.69 2.76 3.90 4.61 3.48 2.36 0.93 6.65 0.38 0.06 0.31 1.65 - 0.63 M5 48.7 35.4 4.5 
1” 0.98 2.01 3.11 4.25 5.00 4.07 2.91 1.14 8.07 0.38 0.06 0.39 1.97 - 0.63 M6 57.5 39.8 6.4 

1-1/4” 1.26 2.50 3.50 4.61 5.51 4.25 3.09 1.14 8.07 0.44 0.06 0.39 1.97 - 0.63 M6 79.7 66.4 8.8 
1-1/2” 1.50 2.88 3.88 5.00 6.50 5.06 4.05 1.55 10.47 0.50 0.06 0.47 2.76 - 0.63 M8 221.3 177.0 12.5 

2” 1.97 3.62 4.75 5.98 7.01 5.35 4.35 1.55 10.47 0.57 0.06 0.47 2.76 - 0.75 M8 336.3 265.5 18.5 
2-1/2” 2.56 4.12 5.47 7.01 7.48 5.81 4.81 1.52 11.73 0.63 0.06 0.47 2.76 - 0.75 M8 398.3 309.8 29.3 

3” 3.15 5.00 5.98 7.48 7.99 6.59 5.59 1.69 15.35 0.69 0.06 0.59 4.02 2.76 0.75 M10 539.9 442.5 36.1 
4” 3.94 6.19 7.50 8.98 9.00 7.19 6.18 1.69 15.35 0.88 0.06 0.59 4.02 2.76 0.75 M10 708.1 646.1 61.0

unit: in

ITEM PARTS
MATERIAL

B201FMMTXXX B201FCMTXXX

1 BODY
ASTM A351-CF8M ASTM A216-WCB

2 CAP
3 BALL ASTM A351-CF8M
4 SEAT TFM 1600
5 SEAL

 PTFE6 THRUST WASHER
7 PACKING
8 STEM ASTM A276-316
9 GLAND NUT

AISI 304
10 STOP PIN
11 HANDLE STAINLESS STEEL
12 HANDLE SLEEVE PVC
13 STEM NUT

AISI 30414 SPRING WASHER
15 BOLT

3” ~ 4”
1/2” ~ 2-1/2”



SINCE 1846

2503 Spring Grove Avenue, Cincinnati, OH 45214 • 800.888.2583  • www.powellvalves.com

SERIES: B201FM - B201FC - 150#
2-PC FLANGED END BALL VALVE
Stainless / Carbon Steel (5” - 10”)

DN d G C D L H H1 H2 W T f N M S L1 D1 U
Torque (N-M) Weight 

(kg)Breakaway Action

125 125 186 216.0 254 356 239.6 199.0 52.0 743 23.9 1.6 8 22.0 27 85 125 M12*1.75 160 96 46.0

150 150 216 241.5 279 394 256.5 220.0 50.0 743 25.4 1.6 8 22.0 27 85 125 M12*1.75 190 168 64.5

200 200 270 298.5 343 457 334.0 300.5 85.5 840 28.6 1.6 8 22.5 36 120 140 M16*2.00 470 350 121.0

250 250 324 362.0 406 533 378.0 334.5 74.5 1040 30.2 1.6 12 25.4 36 120 140 M16*2.00 750 450 186.0

unit: mm

NPS d G C D L H H1 H2 W T f N M S L1 D1 U
Torque (in-lb) Weight 

(lb)Breakaway Action

5” 4.92 7.32 8.50 10.00 14.02 9.43 7.83 2.05 29.25 0.94 0.06 8 0.87 1.06 3.35 4.92 M12*1.75 1416.1 849.7 101.4 

6” 5.91 8.50 9.51 10.98 15.51 10.10 8.66 1.97 29.25 1.00 0.06 8 0.87 1.06 3.35 4.92 M12*1.75 1681.6 1486.9 142.2 

8” 7.87 10.63 11.75 13.50 17.99 13.15 11.83 3.37 33.07 1.13 0.06 8 0.89 1.42 4.72 5.51 M16*2.00 4159.8 3097.7 266.8 

10” 9.84 12.76 14.25 15.98 20.98 14.88 13.17 2.93 40.94 1.19 0.06 12 1.00 1.42 4.72 5.51 M16*2.00 6638.0 3982.8 410.1 

unit: in

ITEM PARTS
MATERIAL

B201FMMTXXX B201FCMTXXX

1 BODY
ASTM A351-CF8M ASTM A216-WCB

2 CAP

3 BALL ASTM A351-CF8M

4 SEAT TFM 1600

5 SEAL

PTFE6 THRUST WASHER

7 PACKING

8 STEM ASTM A276-316

9 GLAND

AISI 304

10 STOPPER

11 CIRCLIPS FOR SHAFT

12 STEEL TUBE

13 WRENCH BLOCK

14 BOLT

15 BOLT

16 HANDLE SLEEVE PVC

DESIGN FEATURES: 
• Full port, 5”~ 10” (DN125~DN250)
• W.P. : CLASS 150
• W.T. : -20°C~200°C (-4°F~392°F)
• Investment casting
• Blow-out proof stem
• Silicone Free

• Anti-static device
• Locking device
• Mounting pad ISO 5211
• Flange dimension: ASME B16.5
• Face to face: ASME B16.10
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SERIES: B601FM - B601FC - Class 150
2-PC FLANGED END BALL VALVE
Stainless / Carbon Steel (1/2” - 4”)

DESIGN FEATURES: 
• Full port, 1/2”~4” (DN15~DN100)
• W.P. : CLASS 150
• W.T. : -20°C~200°C (-4°F~392°F)
• Investment casting
• Blow-out proof stem
• Silicone Free

• Live-loading design
• Anti-static device
• Locking device
• Direct mounting pad ISO 5211
• API 607 Fire safe approved
• Supplied with lever handle

DN d G C D L H H1 H2 W T f S D1 D2 R1 R2 M ISO 5211
Torque (N-M) Weight 

(kg)Breakaway Action
15 15 35.0 60.5 89.0 108.0 85.0 8.5 50.5 190 11.1 1.6 9 36 42 2.75 2.75 16 F03 / F04 5.2 3.0 1.7 
20 20 43.0 70.0 98.0 117.0 89.5 8.5 55.0 190 11.6 1.6 9 36 42 2.75 2.75 16 F03 / F04 8.0 4.7 2.1 
25 24 51.0 79.5 108.0 127.5 94.2 10.5 59.0 190 11.6 1.6 11 42 50 2.75 3.50 16 F04 / F05 12.5 9.0 3.2 
32 30 64.0 89.0 117.0 140.5 97.9 10.5 62.0 190 12.7 1.6 11 42 50 2.75 3.50 16 F04 / F05 14.0 11.0 3.7 
40 38 73.0 98.5 127.0 165.0 120.9 14.0 76.0 235 14.3 1.6 14 50 70 3.50 4.50 16 F05 / F07 24.5 18.0 6.0
50 50 92.0 120.5 152.0 178.0 129.9 14.0 84.5 235 16.0 1.6 14 50 70 3.50 4.50 19 F05 / F07 32.0 23.0 8.0
65 64 105.0 139.5 178.0 190.5 156.3 17.0 104.5 325 17.5 1.6 17 70 102 4.50 5.50 19 F07 / F10 38.0 27.0 14.5 
80 76 127.0 152.5 190.5 203.0 163.3 17.0 111.5 325 19.1 1.6 17 70 102 4.50 5.50 19 F07/ F10 45.0 30.0 18.2 

100 100 157.2 190.5 229.0 229.0 195.9 23.0 142.0 325 24.3 1.6 22 102 125 5.50 6.50 19 F10 / F12 130.0 78.0 29.3 
unit: mm

NPS d G C D L H H1 H2 W T f S D1 D2 R1 R2 M ISO 5211
Torque (in-lb) Weight 

(lb)Breakaway Action
1/2” 0.59 1.38 2.38 3.50 4.25 3.35 0.33 1.99 7.48 0.44 0.06 0.35 1.42 1.65 0.11 0.11 0.63 F03 / F04 46.0 26.6 3.7 
3/4” 0.79 1.69 2.76 3.86 4.61 3.52 0.33 2.17 7.48 0.46 0.06 0.35 1.42 1.65 0.11 0.11 0.63 F03 / F04 70.8 41.6 4.6 
1” 0.94 2.01 3.13 4.25 5.02 3.71 0.41 2.32 7.48 0.46 0.06 0.43 1.65 1.97 0.11 0.14 0.63 F04 / F05 110.6 79.7 7.1 

1-1/4” 1.18 2.52 3.50 4.61 5.53 3.85 0.41 2.44 7.48 0.50 0.06 0.43 1.65 1.97 0.11 0.14 0.63 F04 / F05 123.9 97.4 8.2 
1-1/2” 1.50 2.87 3.88 5.00 6.50 4.76 0.55 2.99 9.25 0.56 0.06 0.55 1.97 2.76 0.14 0.18 0.63 F05 / F07 216.8 159.3 13.2 

2” 1.97 3.62 4.74 5.98 7.01 5.11 0.55 3.33 9.25 0.63 0.06 0.55 1.97 2.76 0.14 0.18 0.75 F05 / F07 283.2 203.6 17.6 
2-1/2” 2.52 4.13 5.49 7.01 7.50 6.15 0.67 4.11 12.8 0.69 0.06 0.67 2.76 4.02 0.18 0.22 0.75 F07 / F10 336.3 239.0 32.0

3” 2.99 5.00 6.00 7.50 7.99 6.43 0.67 4.39 12.8 0.75 0.06 0.67 2.76 4.02 0.18 0.22 0.75 F07 / F10 398.3 265.5 40.2 
4” 3.94 6.19 7.50 9.02 9.02 7.71 0.91 5.59 12.8 0.96 0.06 0.87 4.02 4.92 0.22 0.26 0.75 F10 / F12 1150.6 690.4 64.6 

unit: in

ITEM PARTS MATERIAL
B601FMMGXXX B601FCMGXXX

1 BODY
ASTM A351-CF8M ASTM A216-WCB2 CAP

3 BALL
4 STEM ASTM A276-316
5 SEAT TFM 1600
6 SEAL GRAPHITE
7 THRUST WASHER CTFE
8 O-RING VITON
9 PACKING A GRAPHITE
10 PACKING B CTFE
11 GLAND RING AISI 304
12 BELLEVILLE WASHER AISI 301
13 NUT

AISI 304

14 LOCK WASHER
15 STOPPER
16 HANDLE
17 STUD
18 NUT
19 NUT
20 BOLT

FOR ADDITIONAL SIZES SEE NEXT PAGE  
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SERIES: B601FM - B601FC - Class 150
2-PC FLANGED END BALL VALVE
Stainless / Carbon Steel (6” - 10”)

DN d G C D L H H1 H2 W T f S D1 D2 R R1 N M ISO 5211
Torque (N-M) Weight 

(kg)Breakaway Action

150 150 216 241.5 279 394 230 27.5 201 743 25.4 1.6 27 102 125 5.5 6.5 8 22.4 F10 / F12 250 170 67

200 200 270 298.5 343 457 312 36 259 840 28.6 1.6 36 140 - 8.5 - 8 22.4 F14 470 280 116

250 250 324 362.0 406 533 350 36 295 1040 30.2 1.6 36 140 - 8.5 - 12 25.4 F14 750 532 186

unit: mm

NPS d G C D L H H1 H2 W T f S D1 D2 R R1 N M ISO 5211
Torque (in-lb) Weight 

(lb)Breakaway Action

6” 5.91 8.50 9.51 10.98 15.51 9.06 1.08 7.91 29.25 1.00 0.06 1.06 4.02 4.92 0.22 0.26 8 0.88 F10 / F12 2212.7 1504.6 147.7 

8” 7.87 10.63 11.75 13.5 17.99 12.28 1.42 10.20 33.07 1.13 0.06 1.42 5.51 - 0.33 - 8 0.88 F14 4159.8 2478.2 255.7 

10” 9.84 12.76 14.25 15.98 20.98 13.78 1.42 11.61 40.94 1.19 0.06 1.42 5.51 - 0.33 - 12 1.00 F14 6638.0 4708.6 410.1 

unit: in

ITEM PARTS
MATERIAL

B601FMMGXXX B601FCMGXXX

1 BODY
ASTM A351-CF8M ASTM A216-WCB

2 CAP

3 BALL ASTM A351-CF8M

4 SEAT TFM 1600

5 SEAL 316+GRAPHITE

6 STEM ASTM A276-316

7 THRUST WASHER CTFE

8 O-RING VITON

9 PACKING A GRAPHITE

10 PACKING B CTFE

11 GLAND RING AISI 304

12 BELLEVILLE WASHER AISI 301

13 STEM NUT

AISI 304

14 LOCK WASHER

15 FLAT WASHER

16 HANDLE HEAD

17 STOP PIN

18 BOLT

19 STUD

20 NUT

21 STEEL TUBE

22 HANDLE SLEEVE PVC

6” 8”  10”

DESIGN FEATURES: 
• Full port, 6”~10” (DN150 ~ DN250)
• W.P. : CLASS 150
• W.T. : -20°C~200°C (-4°F~392°F)
• Investment casting
• Blow-out proof stem
• Silicone Free

• Supplied with lever handle 
• Live-loading design
• Anti-static device
• Locking device
• Direct mounting pad ISO 5211
• API 607 Fire safe approved
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SERIES: B203FM - B203FC - 300#
2-PC FLANGED END BALL VALVE
Stainless / Carbon Steel (1/2” - 4”)

DESIGN FEATURES: 
• Full port, 1/2”~4” (DN15~DN100)
• W.P. : CLASS 300
• W.T. : -20°C~200°C (-4°F~392°F)
• Investment casting
• Blow-out proof stem
• Silicone Free

• Anti-static device (option)
• Locking device
• Mounting pad ISO 5211
• Flange dimension: ASME B16.5
• Face to face: ASME B16.10

DN d G C D L H H1 H2 W T f S D1 D2 M M1 M2
Torque (N-m) Weight 

(kg)Breakaway Action
15 15 35 66.5 95 140 85.7 57.2 23.7 169 14.3 1.6 8 42 - 16 M5 - 7.5 5.0 2.0
20 20 43 82.5 117 152 88.5 60.0 23.5 169 15.8 1.6 8 42 - 19 M5 - 7.6 5.0 3.2
25 25 51 89.0 124 165 103.3 73.8 29.0 205 17.5 1.6 10 50 - 19 M6 - 17.5 15.1 3.8
32 32 64 98.5 133 178 108.0 78.5 29.0 205 19.1 1.6 10 50 - 19 M6 - 20.0 17.2 5.6
40 38 73 114.5 156 190 128.4 102.9 39.4 266 20.6 1.6 12 70 - 22 M8 - 22.9 20.5 8.1
50 50 92 127.0 165 216 135.9 110.4 39.4 266 22.4 1.6 12 70 - 19 M8 - 32.2 27.2 10.3
65 63 105 149.0 190 241 147.6 122.1 38.6 298 25.4 1.6 12 70 - 22 M8 - 42.3 34.2 16.1
80 76 127 168.0 210 282 167.5 142.0 43.0 390 28.5 1.6 15 70 102 22 M8 M10 87.2 74.6 22.7
100 100 157 200.0 254 305 182.5 157.0 43.0 390 31.8 1.6 15 70 102 22 M8 M10 98.2 75.2 36.7

unit: mm

NPS d G C D L H H1 H2 W T f S D1 D2 M M1 M2
Torque (in-lb) Weight 

(lb)Breakaway Action
1/2” 0.59 1.38 2.62 3.74 5.51 3.37 2.25 0.93 6.65 0.56 0.06 0.31 1.65 - 0.63 M5 - 66.4 44.3 4.4 
3/4” 0.79 1.69 3.25 4.61 5.98 3.48 2.36 0.93 6.65 0.62 0.06 0.31 1.65 - 0.75 M5 - 67.3 44.3 7.1 
1” 0.98 2.01 3.50 4.88 6.50 4.07 2.91 1.14 8.07 0.69 0.06 0.39 1.97 - 0.75 M6 - 154.9 133.7 8.4 

1-1/4” 1.26 2.52 3.88 5.24 7.01 4.25 3.09 1.14 8.07 0.75 0.06 0.39 1.97 - 0.75 M6 - 177.0 152.2 12.3 
1-1/2” 1.50 2.87 4.51 6.14 7.48 5.06 4.05 1.55 10.47 0.81 0.06 0.47 2.76 - 0.75 M8 - 202.7 181.4 17.9 

2” 1.97 3.62 5.00 6.50 8.50 5.35 4.35 1.55 10.47 0.88 0.06 0.47 2.76 - 0.87 M8 - 285.0 240.7 22.7 
2-1/2” 2.48 4.13 5.87 7.48 9.49 5.81 4.81 1.52 11.73 1.00 0.06 0.47 2.76 - 0.87 M8 - 374.4 302.7 35.5 

3” 2.99 5.00 6.61 8.27 11.1 6.59 5.59 1.69 15.35 1.12 0.06 0.59 2.76 4.02 0.87 M8 M10 771.8 660.3 50.0
4” 3.94 6.18 7.87 10.0 12.01 7.19 6.18 1.69 15.35 1.25 0.06 0.59 2.76 4.02 0.87 M8 M10 869.2 665.6 80.9 

unit:in

ITEM PARTS
MATERIAL

B203FMMTXXX B203FCMTXXX
1 BODY

ASTM A351-CF8M ASTM A216-WCB
2 CAP
3 BALL ASTM A351-CF8M
4 SEAT TFM 1600
5 SEAL

 PTFE6 THRUST WASHER
7 PACKING
8 STEM ASTM A276-316
9 GLAND NUT

AISI 304
10 STOP PIN
11 HANDLE STAINLESS STEEL
12 HANDLE SLEEVE PVC
13 STEM NUT

AISI 30414 SPRING WASHER
15 BOLT

3” ~ 4”

1/2” ~ 2-1/2”

FOR ADDITIONAL SIZES SEE NEXT PAGE 
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SERIES: B203FM - B203FC - 300#
2-PC FLANGED END BALL VALVE
Stainless / Carbon Steel (6”)

DESIGN FEATURES: 
• Full port, 6”” (DN150)
• W.P. : CLASS 300
• W.T. : -20°C~200°C (-4°F~392°F)
• Investment casting
• Blow-out proof stem
• Anti-static device (option)
• Locking device
• Mounting pad ISO 5211
• Flange dimension: ASME B16.5
• Face to face: ASME B16.10

DN d G C D L H H1 H2 W D1 T f U M
Torque (N-M) Weight 

(kg)Breakaway Action

150 150 216 270 317.5 403 256.5 220 50 743 125 36.6 1.6 M12X1.75 22.5 185 165 79

unit: mm

NPS d G C D L H H1 H2 W D1 T f U M
Torque (in-lb) Weight 

(lb)Breakaway Action

6” 5.91 8.5 10.63 12.5 15.87 10.1 8.66 1.97 29.25 4.92 1.44 0.06 M12X1.75 0.89 1637.4 1460.4 174.2 

unit: in

ITEM PARTS
MATERIAL

B203FMMTXXX B203FCMTXXX

1 BODY
ASTM A351-CF8M ASTM A216-WCB

2 CAP
3 BALL ASTM A240-316
4 SEAT TFM 1600
5 SEAL

PTFE6 THRUST WASHER
7 PACKING
8 STEM ASTM A276-316
9 GLAND

AISI 304

10 STOPPER

11 CIRCLIPS FOR 
SHAFT

12 STEEL TUBE
13 WRENCH BLOCK
14 BOLT
15 BOLT
16 HANDLE SLEEVE PVC
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SERIES: B603FM - B603FC - Class 300
2-PC FLANGED END BALL VALVE
Stainless / Carbon Steel (1/2” - 4”)

DN d G C D L H W T f S D1 D2 Ra Rb N M ISO 5211
Torque(N-M) Weight 

(kg)Breakaway Action
15 15 35.0 66.7 95 140 84.5 197.5 14.7 2 9 36 42 2.75 2.75 4 16.0 F03 / F04 5.2 3.0 2.4
20 20 43.0 82.6 115 152 94.5 197.5 16.3 2 9 36 42 2.75 2.75 4 19.1 F03 / F04 8.0 4.7 3.4
25 24 51.0 89.0 125 165 99.5 197.5 17.9 2 11 42 50 2.75 3.5 4 19.1 F04 / F05 12.5 9.0 4.6
32 30 63.5 98.4 135 178 105.0 197.5 19.5 2 11 42 50 2.75 3.5 4 19.1 F04 / F05 14.0 11.0 5.9
40 38 73.0 114.3 155 190 124.5 247.5 21.1 2 14 50 70 3.50 4.5 4 22.3 F05 / F07 24.5 18.0 8.8
50 50 92.0 127.0 165 216 129.0 247.5 22.7 2 14 50 70 3.50 4.5 8 19.1 F05 / F07 32.0 23.0 11.0
65 64 104.8 149.2 190 241 154.5 340.0 25.9 2 17 70 102 4.50 5.5 8 22.3 F07 / F10 38.0 27.0 18.5
80 75 127.0 168.3 210 282 165.5 340.0 29.0 2 17 70 102 4.50 5.5 8 22.3 F07 / F10 45.0 30.0 25.3

100 98 157.2 200.0 255 305 188.0 340.0 32.2 2 22 102 125 5.50 6.5 8 22.3 F10 / F12 55.0 37.0 39.5
unit: mm

NPS d G C D L H W T f S D1 D2 Ra Rb N M ISO 5211
Torque(in-lb) Weight 

(lb)Breakaway Action
1/2’ 0.59 1.38 2.63 3.74 5.51 3.33 7.78 0.58 0.08 0.35 1.42 1.65 0.11 0.11 4 0.63 F03 / F04 46.0 26.6 5.3 
3/4” 0.79 1.69 3.25 4.53 5.98 3.72 7.78 0.64 0.08 0.35 1.42 1.65 0.11 0.11 4 0.75 F03 / F04 70.8 41.6 7.5 
1” 0.94 2.01 3.50 4.92 6.50 3.92 7.78 0.70 0.08 0.43 1.65 1.97 0.11 0.14 4 0.75 F04 / F05 110.6 79.7 10.1 

1-1/4” 1.18 2.50 3.87 5.31 7.01 4.13 7.78 0.77 0.08 0.43 1.65 1.97 0.11 0.14 4 0.75 F04 / F05 123.9 97.4 13.0
1-1/2” 1.50 2.87 4.50 6.10 7.48 4.90 9.74 0.83 0.08 0.55 1.97 2.76 0.14 0.18 4 0.88 F05 / F07 216.8 159.3 19.4 

2” 1.97 3.62 5.00 6.50 8.50 5.08 9.74 0.89 0.08 0.55 1.97 2.76 0.14 0.18 8 0.75 F05 / F07 283.2 203.6 24.3 
2-1/2” 2.52 4.13 5.87 7.48 9.49 6.08 13.39 1.02 0.08 0.67 2.76 4.02 0.18 0.22 8 0.88 F07 / F10 336.3 239.0 40.8 

3” 2.95 5.00 6.63 8.27 11.1 6.52 13.39 1.14 0.08 0.67 2.76 4.02 0.18 0.22 8 0.88 F07 / F10 398.3 265.5 55.8 
4” 3.86 6.19 7.87 10.04 12.01 7.40 13.39 1.27 0.08 0.87 4.02 4.92 0.22 0.26 8 0.88 F10 / F12 486.8 327.5 87.1 

unit: in

ITEM PARTS MATERIAL
B603FMMGXXX B603FCMGXXX

1 BODY
ASTM A351-CF8M ASTM A216-WCB

2 CAP
3 BALL ASTM A351-CF8M
4 STEM ASTM A276-316
5 SEAT TFM 1600
6 SEAL GRAPHITE
7 THRUST WASHER CTFE
8 O-RING VITON
9 PACKING A GRAPHITE
10 PACKING B CTFE
11 GLAND RING AISI 304
12 BELLEVILLE WASHER AISI 301
13 STEM NUT

AISI 304

14 LOCK WASHER
15 STOPPER
16 HANDLE
17 STUD
18 NUT
19 BOLT
20 HANDLE NUT

DESIGN FEATURES: 
• Full port, 1/2”~4” (DN15~DN100)
• W.P. : CLASS 300
• W.T. : -20°C~200°C (-4°F~392°F)
• Investment casting
• Blow-out proof stem
• Silicone Free

• Supplied with lever handle 
• Live-loading design
• Anti-static device
• Locking device
• Direct mounting pad ISO 5211
• API 607 Fire safe approved

FOR ADDITIONAL SIZES SEE NEXT PAGE  
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SERIES: B603FC - B603FM - Class 300
2-PC FLANGED END BALL VALVE
Stainless / Carbon Steel (6”)

DN d G C D L H H1 W T f S D1 D2 R R1 N M ISO 5211
Torque (N-M) Weight 

(kg)Breakaway Action

150 150 216 269.9 320 403 27.5 253 743 37 2 27 102 125 5.5 6.5 12 22.3 F10 / F12 250 170 79

 unit: mm

NPS d G C D L H H1 W T f S D1 D2 R R1 N M ISO 5211
Torque (in-lb) Weight 

(lb)Breakaway Action

6” 5.91 8.5 10.63 12.6 15.87 1.08 9.96 29.25 1.46 0.08 1.06 4.02 4.92 0.22 0.26 12 0.88 F10 / F12 2212.7 1504.6 174.2 

unit: in

ITEM PARTS
MATERIAL

B603FMMGXXX B603FCMGXXX

1 BODY
ASTM A351-CF8M ASTM A216-WCB

2 CAP

3 BALL ASTM A240-316

4 SEAT TFM 1600

5 SEAL 316+GRAPHITE

6 STEM ASTM A276-316

7 THRUST WASHER CTFE

8 O-RING VITON

9 PACKING A GRAPHITE

10 PACKING B CTFE

11 GLAND RING AISI 304

12 BELLEVILLE WASHER AISI 301

13 STEM NUT

AISI 304

14 LOCK WASHER

15 FLAT WASHER

16 HANDLE HEAD

17 STOP PIN

18 BOLT

19 STUD

20 NUT

21 STEEL TUBE

22 HANDLE SLEEVE PVC

DESIGN FEATURES: 
• Full port, 6” (DN150)
• W.P. : CLASS 300
• W.T. : -20°C~200°C (-4°F~392°F)
• Investment casting
• Blow-out proof stem
• Silicone Free

• Supplied with lever handle 
• Live-loading design
• Anti-static device
• Locking device
• Direct mounting pad ISO 5211
• API 607 Fire safe approved
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VALVE SEAT MATERIAL SELECTION GUIDE

MATERIAL DESCRIPTION COLOR

PTFE The basic seat material used in most ball valves.  Its chemical compatibility is 
excellent for almost all media service applications. White

RTFE
15% Glass Reinforced TFE.  This material is offered as the standard seal in most 
valves.  Chemical resistance is compatible to virgin TFE with improved cycle life 
and greater pressure-temperature rating than PTFE

Off White

CTFE 25% Carbon with 75% TFE.  This material offers a wide temperature range with 
better cycle life than RTFE Black

TFM

TFM is chemically modified PTFE that fills the gap between conventional PTFE and 
melt-processable PFA. According to ASTM D 4894 and ISO Draft WDT 539-1.5, 
TFM is classified as a PTFE.  Compared to conventional PTFE, TFM has lower 
permeability and much lower deformation under pressure (cold flow) at room and 
elevated temperature.  Also, they can be used at higher pressures.

White

PEEK Polyether-ether-ketone temperature semirigid elastomer.  Best suited for high 
pressure and temperature service.  Also offers very good corrosion resistance. Grey

DELRIN Delrin is capable of handling extremely high pressure.  Must not be used for 
oxygen service Creamy white
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ACCESSORIES

• T-HANDLES
• DEAD-MAN HANDLES
• GEAR OPERATORS
• STEM EXTENSIONS
• COMPLETE ACTUATION PACKAGES

 » PNEUMATIC
 » ELECTRIC

• SEAT OPTIONS
• MTRS AVAILABLE UPON REQUEST
• CUSTOM DESIGNS AVAILABLE

TYPE A

Features

• Rugged and stable
• Investment casting
• Stainless steel fabrication
• Airtight
• Mount upon ISO-5211 direct mounting pad FO4 ~ F12
• Could be fitted with locking device and actuator

TYPE B
Features

• Less cost
• Bar stock
• Stainless steel fabrication
• Maintenance free

STEM EXTENSIONS

OVAL HANDLES

OPTIONS AVAILABLE
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API 607 FIRE SAFE APPROVAL

POWELL API 607 
FIRE SAFE VALVES

• B820
• B836
• B860
• B920
• B501
• B601
• B603

Fire Safe Design

Before the Fire After the Fire

Secondary metal to metal seal acts as backup if primary seal is destroyed by fire.

BALL SEAT

FIRE SAFE LIP
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STANDARDS AND MATERIALS

FIRE SAFE TEST
API 607
ISO 10497

“SOUR GAS”
NACE MR0175

BIOPROCESSING EQUIPMENT
ASME BPE
Certification to EN 10204.3 given only when 
previously requested with valve supply inquiry

BUTT WELD ENDS
ASME/ANSI B16.25
DIN 3239 PART 1

SOCKET WELD ENDS
ASME.ANSI B16.11
DIN 3239 PART 2

THREADED ENDS
ASME/ANSI B1.20.1
ASME/ANSI B16.11
ISO 7/1
DIN 2999
BS21

FLANGED ENDS
ASME/ANSI B16.5
ASME/ANSI B16.10
ASME/ANSI B16.34
EN 1092-1
EN 558
DIN 3202

WALL THICKNESS
ASME/ANSI B16.34
EN 12516

MARKING
ASME/ANSI B16.34
MSS SP 25
ISO 5209

TEST AND INSPECTION
API 598
EN 12266

SPECIAL MATERIALS

MATERIAL TYPE MATERIAL CODE

Austenitic Stainless Steel CN7M, CN3MN

Precipitation Hardening Stainless Steel 17-4PH, 15-5PH

Duplex Stainless Steel CD4MCu, CD3MN, CE3MN, Alloy2205, Ferralium255, 
SAF2507, ASTM A890

Monel Monel400

Hastelloy Hastelloy C276, Hastelloy B2, CW2M, CW12MV

Inconel Inconel 600
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PRESSURE / TEMPERATURE RATING
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GENERAL TERMS AND CONDITIONS OF SALE
1. TERMS EXCLUSIVE: The terms and conditions of the purchase order or requisition 
to which these GENERAL TERMS AND CONDITIONS OF SALE (these “Terms and 
Conditions”) relate or are attached (each, an “Order”), are exclusive and represent 
the full and final agreement of The William Powell Company, an Ohio corporation 
(“Powell”) and the purchaser (“Purchaser”) as they relate to the goods, materials, 
services or labor covered in the Order (all, whether or not tangible property or goods, 
the “Products”), and may not be added to, modified, superseded or altered except 
by written agreement or modification signed by Powell’s authorized representative, 
notwithstanding any additional or other proposals, terms and conditions which 
may now or in the future appear on Purchaser’s Orders or other forms (notification 
of objection thereto being given hereby), in whatever form transmitted, and 
notwithstanding any shipment of Products, acceptance of payments or other similar 
acts of Powell. 

2. SALE BY AGENT OR REPRESENTATIVE: These Terms and Conditions shall 
govern the liability and obligations of Powell in regard to the transaction in Products, 
whether the sale was procured directly by Powell or indirectly through an authorized 
sales representative. 

3. CONTRACT: Orders may be submitted to Powell in writing (which will include 
via an electronic transmission) or orally, provided, however, that if Purchaser fails 
to provide a detailed, formal written Order (a) within ten (10) days of an oral Order 
or (b) before shipment of the Order, whichever is earlier, then Product descriptions, 
quantities, specifications, etc., as set forth in Powell’s acknowledgement, acceptance 
and/or invoice, shall be conclusive and binding on both parties, and discrepancies 
shall be for Purchaser’s account. All Orders are subject to credit approval and 
acceptance by Powell. An Order shall be deemed to have been accepted by Powell 
upon the first to occur of the following: (i) Powell’s first shipment or other tender of 
the Order or (ii) acceptance thereof by Powell in writing. 

4. PERMISSIBLE VARIATIONS: Powell has the right, prior to the delivery of Products 
to Purchaser and without the giving of notice to Purchaser, to make any changes in 
the composition, fabrication or design of the Products which, in the opinion of Powell, 
do not affect the general characteristics or properties of the Products. In addition, 
Powell may make any change or any variation in the Products, whether of quality or 
quantity, which is within governmental or professional standards or specifications 
applicable at the time of manufacture without giving notice to Purchaser. Purchaser 
will accept any Products which may incorporate any changes in the composition, 
fabrication or design. 

5. PRICES: Prices for Products are quoted and payable in U.S. dollars (“USD”). Prices 
stated in general price lists are subject to change without prior notice, at Powell’s 
sole discretion. Prices that are provided in a specific quotation will remain firm for 
thirty (30) days of the issued date of the written quotation. All prices are exclusive 
of freight costs, taxes and duties. All taxes (including, without limitation, sales, 
use, stamp, value added and other taxes) duties, fees, charges and assessments by 
whomsoever levied on or with respect to the Products, and whether levied against 
Purchaser or Powell, are for Purchaser’s account and, unless invoiced, shall be paid 
by Purchaser directly to the appropriate governmental agency. 

6. SHIPPING TERMS: Delivery of Products to Canada, the United States and Mexico 
shall be F.O.B. (as defined in the Uniform Commercial Code as in effect in the State of 
Ohio) Powell’s plant of manufacture. Delivery of Products outside of Canada, United 
States and Mexico shall be Ex Works (as defined by INCOTERMS 2000) Powell’s 
plant of manufacture. All transportation expenses, freight and insurance shall be paid 
by Purchaser, and risk of delay, loss or damage incurred in transit shall be borne by 
Purchaser, who shall be responsible to file any such claims with the relevant carrier(s) 
or insurers. 

Upon tender of delivery, title shall pass to Purchaser, subject to Powell’s right of 
stoppage in transit and to Powell’s security interest in the Products, as set forth in 
Section 8. 

If the Products are held by Powell subject to receiving instructions from Purchaser or 
in any case where Powell, in its sole discretion, determines any part of the Products 
should be held for Purchaser’s account, Powell may invoice the Products, and 
Purchaser agrees to make payment in accordance with these Terms and Conditions. 

Products invoiced and held at any location by Powell will be held at Purchaser’s risk, 
and Powell may charge for (but is not obligated to carry) insurance and storage. 
If Purchaser has declared or manifested an intention not to accept delivery in 
accordance with these Terms and Conditions, no tender will be necessary, but Powell 
may, at its option, give notice to Purchaser that Powell is ready and willing to deliver 
and such notice will constitute a valid tender of delivery. 

7. INSPECTION AND ACCEPTANCE: Each shipment shall be inspected by 
Purchaser for observable damage and/or non-conformity at the time of delivery of 
the Products. Failure to so inspect shall constitute a waiver of Purchaser’s rights of 
inspection and shall constitute an unqualified acceptance of the Products. If, after 
such inspection, Purchaser attempts to reject any Products, Purchaser shall fully 
specify all claimed damage or non-conformity in writing in a notice of rejection sent 
to Powell within five (5) days of delivery of the Products. Purchaser’s failure to so 
specify shall constitute a waiver of that damage or non-conformity. Partial deliveries 
shall be accepted by Purchaser and paid for according to these Terms and Conditions. 

8. PAYMENT TERMS: Payment shall be due net thirty (30) days from the date of 
invoice. Overdue accounts shall be subject to a carrying charge of one and one-half 
percent (1.5%) per month or portion of a month on the unpaid balance until paid in 
full. In the event Purchaser shall default on its obligations hereunder, Purchaser shall 
be liable for all of Powell’s costs and expenses of collection, including reasonable 
attorneys’ fees. Powell may, at its option, cancel and/or sell any unshipped Products 
should Purchaser fail to fulfill the complete terms of payment. Purchaser will have 
no right to offset any amounts against any payment or other obligation which Powell 
may owe to Purchaser. Powell hereby reserves a security interest in the Products to 
secure Purchaser’s payment of the purchase price and any other amounts owed by 
Purchaser, and Purchaser agrees that Powell may (but is not obligated to) take such 
action as Powell deems advisable to evidence and perfect such interest and that 
Purchaser will cooperate with Powell in the taking of such actions. 

9. CREDIT APPROVAL: Notwithstanding the provisions of Section 8, Powell may at 
any time decline to make any shipment or delivery or perform any work except upon 
receipt of payment or upon terms and conditions or security satisfactory to Powell, 
including, but not limited to, requiring that Purchaser provide Powell one or more 
letters of credit. 

10. LEAD TIMES: Estimated lead times, if specified, are approximate only and 
are not guaranteed. Failure to ship on or near the estimated date shall not entitle 
Purchaser to any remedy or to cancel the Order without charge. Estimated lead times 
are provided Ex Works Powell’s plant in weeks after receipt of Order. Estimated lead 
times are stated on a net basis and do not include any additional lead time due to 
scheduled and/or unscheduled plant shutdowns. Scheduled plant shutdowns include 
a two (2) week shutdown each winter and each summer. Estimated lead times are 
quoted on the basis of material availability and plant loading at the time of quotation, 
which are subject to change. Purchaser should confirm any estimated lead times at 
time of Order. 

11. MINIMUM ORDER CHARGE: With respect to any Order that includes spare, 
replacement or component parts (“Parts”) as Products, a minimum Order charge of 
One Hundred USD ($100) shall apply. With respect to any Order that includes valves 
(“Valves”) as Products, a minimum Order charge of Three Hundred Fifty USD ($350) 
shall apply. 

12. RETURN OF PRODUCTS: No Products shall be returned to Powell without 
Powell’s prior written agreement. Products returned by Purchaser shall be returned 
in the same condition as when delivery was affected by Powell. Only Products that 
are new, unused and in a condition suitable for immediate resale shall be considered 
for return. Only applicable to standard items shipped within the past 60 days. Powell 
reserves the right to assess a minimum thirty-five percent (35%) restocking charge for 
Products returned for reasons other than defects or non-conformity. 
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GENERAL TERMS AND CONDITIONS OF SALE
13. CANCELLATION/SUSPENSION: Purchaser shall not cancel or suspend an Order 
without Powell’s prior written consent, which such consent Powell shall be under no 
obligation to provide. In the event of cancellation or suspension of an Order without 
Powell’s prior written consent, in addition to Powell’s other rights and remedies 
available hereunder and under applicable law, Purchaser shall pay cancellation charges 
as follows: (a) Order entered in Powell’s system, but no engineering yet initiated, 5%, 
(b) Engineering work has begun and orders for casings and/or outside purchased parts 
have been placed, 25%, (c) Castings poured and/or components made, but not yet 
received at Powell’s location, 75%, (d) Castings poured and/or components made and 
received at Powell’s location, 85%, (e) Manufacturing process started, 95% and (f) 
Components finished, 100%. 
Powell may cancel all or part of an Order immediately upon the happening of any of 
the following: Purchaser is delinquent on any of its obligations hereunder or under 
any order or transaction with Powell, insolvency of Purchaser; the appointment of 
a custodian as that term is defined in Title 11 U.S.C., as amended (the “Bankruptcy 
Code”), or the commencement of a case under any chapter of the Bankruptcy Code 
or the bankruptcy, receivership, insolvency or similar laws of any country for, by or 
against Purchaser; Purchaser’s suspension or termination of business or assignment 
for the benefit of creditors; or any event, whether or not similar to the foregoing, which 
materially impairs Purchaser’s ability to perform hereunder. Powell’s rights to cancel or 
postpone set forth herein may be exercised by Powell without liability. 

14. CORRECTIONS: Powell reserves the right to make corrections to price lists, 
quotations, invoices or other contract documents in the event of clerical or typographical 
errors.

15. COUNTRY OF ORIGIN: Powell reserves the right to furnish Products from any of 
its plants at its sole discretion and does not represent that the Products listed herein 
originate from any specific country. Any costs affected by country of origin, including, 
but not limited to, customs duties, are not included in the purchase price and are for 
Purchaser’s account. 

16. INFORMATION REGARDING PRODUCTS: Purchaser acknowledges that it 
has received and is familiar with Powell’s and any other manufacturer’s labeling and 
literature concerning the Products and will forward such information to its employees, 
agents and customers. 

17. POWELL PRODUCT WARRANTY: For a period of (a) ninety (90) days from tender 
of delivery with respect to Parts and (b) the earlier of (i) eighteen (18) months from 
tender of delivery or (ii) twelve (12) months from installation with respect to Valves, 
Powell warrants to Purchaser that the Parts and/or Valves, as applicable, of its own 
manufacture are free of defects in material and workmanship, under normal use and 
proper operation. If any such Products fail to comply with such warranty, Powell, at 
Powell’s option, shall either: (i) replace such defective Products; (ii) furnish replacement 
parts for repairing Products (iii) issue written authorization for Purchaser or others to 
replace or repair, without charge to Purchaser, at costs comparable to Powell’s normal 
manufacturing costs, those parts proven defective; or (iv) refund all monies paid by 
Purchaser to Powell for such Products and, at the sole discretion of Powell, have the 
Products returned to Powell at Powell’s expense. Finished materials and accessories 
purchased from other manufacturers are warranted only to the extent of the 
manufacturer’s warranty to Powell (to the extent transferable by Powell to Purchaser). 
Any alteration in material or design of the Products or component parts thereof by 
Purchaser or others and/or the undertaking of repairs or replacement by Purchaser or 
its agents without Powell’s written consent shall relieve Powell of all responsibility 
herewith. 

Powell’s obligations under this warranty shall be conditioned upon (a) Purchaser’s 
notifying Powell of any alleged defect(s) in a writing that references Purchaser’s Order 
number and provides complete identification of any allegedly defective Products within 
ten (10) days of the discovery of the damage or defect, and (b) Powell’s satisfying itself 
upon inspection that its warranty has been breached. Purchaser may not bring any 
action under or arising from an Order or these Terms and Conditions unless such action 
is commenced within one year after the cause of action accrues. 

EXCEPT AS SET FORTH IN THIS SECTION 17, POWELL MAKES NO WARRANTY 
CONCERNING THE PRODUCTS WHATSOEVER; POWELL DISCLAIMS AND EXCLUDES 
ALL OTHER WARRANTIES, EXPRESS OR IMPLIED, INCLUDING, WITHOUT LIMITATION, 

WARRANTIES OF NON-INFRINGEMENT AND THE IMPLIED WARRANTIES OF 
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE OBLIGATIONS 
SET FORTH IN THIS SECTION 17 ARE POWELL’S SOLE OBLIGATIONS AND 
PURCHASER’S EXCLUSIVE REMEDY. POWELL SHALL NOT BE LIABLE FOR ANY DIRECT, 
INDIRECT, INCIDENTAL OR CONSEQUENTIAL DAMAGES, AND PURCHASER HEREBY 
WAIVES, FOR ITSELF AND ITS SUCCESSORS AND ASSIGNS, (A) ANY AND ALL CLAIMS 
FOR PUNITIVE DAMAGES AND (B) ALL CLAIMS OF NEGLIGENCE OR STRICT LIABILITY 
OR BOTH. WITHOUT LIMITATION TO THE FOREGOING, IN NO EVENT SHALL POWELL 
BE LIABLE FOR THE LOSS OF USE OF THE PRODUCT OR FOR THE LOSS OF USE OF ANY 
OTHER PRODUCT, PROCESS, EQUIPMENT, OR FACILITIES OF PURCHASER OR OF THE 
END-USER, WHETHER PARTIALLY OR WHOLLY DUE TO DEFECTS IN MATERIAL AND/
OR WORKMANSHIP AND/OR DESIGN OF POWELL’S PRODUCT, AND IN NO EVENT 
SHALL POWELL BE LIABLE FOR REMOVAL OF APPURTENANCES OR INCIDENTALS 
SUCH AS CONNECTIONS, PIPE WORK AND SIMILAR ITEMS OF OBSTRUCTION OR FOR 
ANY COSTS BROUGHT ABOUT BY NECESSITY OF REMOVING THE PRODUCT FROM ITS 
POINT OF INSTALLATION. 

Purchaser (a) recognizes that the limitations contained in this Section 17 are material 
factors in Powell’s sale of the Products at the price(s) specified, and (b) agrees that any 
accommodation to Purchaser by Powell, whether for sales policy reasons or otherwise, 
shall not be taken to establish any liability of Powell or any contract term inconsistent 
with this Agreement. 
Purchaser shall neither make nor purport to make (a) any warranty to any person by or 
on behalf of Powell or (b) any warranty or representation inconsistent with this Section 
17. 

18. COMPLIANCE WITH LAWS: Powell certifies that the Products produced by it, 
if any, were produced in compliance with all applicable requirements of Sections 6, 
7 and 12 of the Fair Labor Standards Act of 1938, as amended, and the Regulations 
and Orders of the Administrator of the Wage and Hour Division issued under Section 
14 thereof. 
Powell shall endeavor to comply with all applicable Ohio and United States federal 
laws. Powell is not responsible for compliance with any other laws or regulations, or 
with any Product standard or specification, whether of general or particular application, 
unless Purchaser has furnished specific written notice thereof prior to Powell’s entry 
of Purchaser’s Order. 

All sales of Products are conditioned upon and subject to strict compliance with United 
States export control laws, rules and regulations, including, without limitation, the 
Export Administration Act, the Export Administration Regulations, the Arms Control 
Act, the International Traffic in Arms Regulations, the Trading With the Enemy Act, 
the International Economic Powers Act and the Foreign Assets Control Regulations, as 
they may be amended and supplemented from time to time (each, an “Export Law” and 
collectively, the “Export Laws”). For any sale of Products requiring a license, permit or 
other approval under any Export Law (“Restricted Products”), Powell shall determine 
the feasibility of obtaining such license, permit or other approval (“Export Approval”) 
and whether it will fill the order for the Restricted Products in light of required Export 
Approval. In the event Powell applies for Export Approval for the Restricted Products, it 
shall do so at Purchaser’s cost and expense and Purchaser agrees to reimburse Powell 
for any cost or expenses (including Powell’s reasonable attorneys’ fees) incurred by 
Powell in pursuing Export Approval. Powell shall not be under any obligation to ship 
any such Restricted Products unless and until such Export Approval is granted, and only 
in strict compliance with the terms and conditions of such Export Approval. Purchaser 
shall be responsible for timely obtaining and maintaining any required import license, 
permit or approval necessary to import any Restricted Products into Purchaser’s country 
and any other required governmental authorization (“Import Approval”). Powell shall 
not be liable if any Export Approval or Import Approval is delayed, denied, revoked, 
restricted or not renewed, and Purchaser shall not be relieved thereby of its obligations 
to pay Powell for the Restricted Products or Powell’s costs and expenses of obtaining 
Export Approval in respect of Restricted Products under the Export Laws. 
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GENERAL TERMS AND CONDITIONS OF SALE
For Products other than Restricted Products, Purchaser (or its designated export agent) 
shall be responsible for the timely application for any required export authorization 
and the payment of any required fees, duties, taxes, tariffs, levies or other charges 
necessary to export the Products out the United States of America and shall be 
responsible for timely obtaining and maintaining any required Import Approval and 
the payment of any required fees, duties, taxes, tariffs, levies or other charges 
necessary to import the Products into Purchaser’s country. Powell shall not be liable 
if any export authorization or Import Approval is delayed, denied, revoked, restricted 
or not renewed, and Purchaser shall not be relieved thereby of its obligations to pay 
Powell for the Products. 

Purchaser shall not make any disposition of any Products purchased hereunder, by way 
of transshipment, reexport, diversion or otherwise, other than in and to the ultimate 
end user and country of destination specified on Purchaser’s order or declared as 
the ultimate end user and country of ultimate destination on Powell’s invoices, 
except as the Export Laws or Export Approval may expressly permit. Purchaser shall 
not distribute or resell any Product to or within any country or to any individual, 
government authority or other entity that is presently or at any time in the future 
subject to sanctions of the United States government, or is in violation of any Export 
Laws or other United States federal laws, statutes, codes, Executive Orders, decrees, 
rules or regulations relating to terrorism, drug trafficking or money laundering, or is 
designated under any such authority as being subject to sanctions or connected in any 
way to terrorism, drug trafficking or money laundering, including, without limitation, 
on the Specially Designated Nationals List and Block Persons List maintained by the 
Office of Foreign Assets Control (OFAC), United States Department of the Treasury, 
and the Denied Persons List, the Entity List and the Unverified List maintained by the 
Bureau of Industry and Security, United States Department of Commerce. 

Purchaser shall indemnify and hold harmless Powell from and against any damages, 
liabilities or expenses of any kind incurred by Powell as a result of Purchaser’s direct 
or indirect breach of any term or condition related to the Export Laws. 

19. SAFETY: Purchaser warrants that it will comply with all laws, regulations, 
standards and requirements which are applicable to the use of the Products and 
Purchaser’s business. 

20. CONFIDENTIALITY: Purchaser will not disclose or otherwise disseminate, 
directly or indirectly, any of the terms of these Terms and Conditions or any other 
information of Powell given to or received by Purchaser or its associates or agents, 
unless Purchaser received Powell’s written permission or such information is required 
to be disclosed by law or becomes part of the public domain through no fault of 
Purchaser, its associates or agents. 

21. GOVERNING LAW; JURISDICTION AND VENUE: These Terms and Conditions 
shall be governed by and construed in accordance with the internal laws of the State 
of Ohio, without regard to such state’s choice of law principles. These Terms and 
Conditions shall not be governed by or construed in accordance with the United 
Nations Convention on the International Sale of Goods, 1980, for any purpose. 
Customer and Powell hereby submit to the jurisdiction and venue of the state and 
federal courts in Cincinnati, Hamilton County, Ohio over any controversy relating to 
or arising from these Terms and Conditions. Notwithstanding the foregoing, Powell’s 
right to institute or defend any proceedings in any jurisdiction, in or out of the United 
State of America, shall not be limited. 

22. SEVERABILITY: If any of the provisions of these Terms and Conditions are 
deemed invalid, illegal or unenforceable, the validity, legality and enforceability of 
the remaining provisions will in no way be affected or impaired thereby. 

23. FORCE MAJEURE: Delivery of all or any part of the Products is contingent upon 
Powell’s ability to obtain supplies, raw materials and services through its regular and 
usual sources of supply. If by reason of any contingency beyond Powell’s reasonable 
control, including (but not limited to) war, governmental requests, restrictions or 
regulations, fire, flood, casualty, accident, or other acts of God, strikes or other 
difficulties with employees, delay or inability to obtain labor, equipment, material and 
services through Powell’s usual sources, failure or refusal of any carrier to transport 
materials, delay in transport thereof, or any other similar occurrence, Powell is not 
able to meet anticipated deliveries, Powell shall not be liable therefore and may, in its 

discretion without prior notice to Purchaser, postpone the delivery date(s) under this 
document for a time which is reasonable under all the circumstances. If during the 
occurrence of any of the foregoing contingencies, Powell holds any of the Products, 
Powell may invoice and hold the same for the account of Purchaser and Purchaser 
agrees to make payment at the maturity of the invoice so rendered. 

24. ASSIGNMENT: No right or interest in the contract arising from these Terms and 
Conditions shall be assigned by Purchaser and no delegation of any obligation owed 
by Purchaser shall be made without the prior written permission of Powell. As used 
herein, “Purchaser” and “Powell” include the respective heirs, executors, personal 
representatives, successors and permitted assigns of each. 

25. REMEDIES CUMULATIVE; NO WAIVER: The individual rights and remedies 
of Powell reserved herein shall be cumulative and additional to any other or 
further remedies provided in law or equity or in this document. Waiver by Powell 
of performance or breach of any provision hereof by Purchaser, or failure of Powell 
to enforce any provision hereof which may establish a defense or limitation of 
liability, shall not be deemed a waiver of future compliance therewith or a course of 
performance modifying such provision, and such provision shall remain in full force 
and effect as written. 

26. LIMITATION OF LIABILITY: UNDER NO CIRCUMSTANCES SHALL POWELL BE 
LIABLE TO PURCHASER UNDER OR IN CONNECTION WITH ORDERS FOR PRODUCTS 
AND THESE TERMS AND CONDITIONS, WHETHER ANY CLAIM FOR RECOVERY IS 
BASED UPON OR ARISES OUT OF THEORIES OF BREACH OF CONTRACT, BREACH OF 
WARRANTY, INDEMNIFICATION, NEGLIGENCE, TORT (INCLUDING STRICT LIABILITY) 
OR OTHERWISE, IN EXCESS OF AN AMOUNT EQUAL TO THE NET CONTRACT VALUE 
OF THE PRODUCTS PROVIDED BY POWELL TO PURCHASER DURING THE MOST 
RECENTLY ENDED CALENDAR QUARTER.



SINCE 1846

2503 Spring Grove Avenue, Cincinnati, OH 45214 • 800.888.2583  • www.powellvalves.com

Manufacturing, Sales and Distribution Centers:

Global Corporate Headquarters 
 2503 Spring Grove Ave. 
Cincinnati, OH 45214 
513.852.2000 
Sales and Engineering 
800.888.2583

Powell South Carolina 
Manning Manufacturing and Distribution Center 
1567 Joe Rogers Jr. Blvd. 
Manning, SC 29102

Orangeburg Manufacturing and Distribution Center 
940 Cross Creek Road 
Orangeburg, SC 29115

Powell Texas 
Houston/Stafford Sales and Distribution Center 
Freeport Ninety Business Park 
13843 N. Promenade Blvd. 
Building 5, Suite 650 
Stafford, TX 77477 
800.888.2583

Powell China 
Yancheng Manufacturing, Sales and Distribution Center 
Yancheng City, China

The Wm. Powell Company
2503 Spring Grove Ave. 
Cincinnati, OH 45214 
USA Phone: 513.852.2000, Fax: 513.852.2997
www.powellvalves.com
quotes@powellvalves.com
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The Wm. Powell Company - Profile 
 
At The Wm. Powell Company, we are very proud of our achievements and evolution in the past 169 
years.  We like to refer to ourselves as 169 years young due to our flexibility in changing quickly to 
customer and industry needs.  Our business strategy is simple, to continually provide excellent cus-
tomer service.  We will continue to focus on manufacturing the best of class products, both in de-
sign and quality, at very competitive prices.    
 
Our products include a wide variety of bronze, iron, steel, and corrosion resistant alloy valves for 
class 125 to 4500 pressure service.  Our experience as pioneer in the development of industrial 
valves encompasses over a century and a half of craftsmanship and valve know-how.  Through 
modern engineering, laboratory research and testing facilities, The Wm. Powell Company contin-
ues to be a leader in the valve industry.  Our on-going program is a long-term commitment to the 
valve industry and is poised for significant future growth. 
 
Our mission has allowed us to aid the nation during five wars, endure some of the toughest eco-
nomic times, and be involved in some of the most groundbreaking projects our nation has ever 
seen.  Whether it was the Civil War, Great Depression, or “Manhattan” Project, we continue to en-
dure the test of time and remain as one of the world’s leading industrial valve manufacturers. 
 
Our market base is with industrial users, such as, Petro-Chemical, Industrial Gas, Pulp and Paper, 
and Chemical and Mechanical Construction.  We have formed business partnerships with indus-
trial end-users, contractors, distributors, and EPC’s in the United States and around the world.  
Business partnerships are formed on competitively priced product, on-time delivery, service, and 
our tradition of product reliability. 
 
At Powell, our global network of support and product availability is unmatched.  We offer the most 
complete multi-turn product line for a single source manufacturer.  Our products are of the highest 
quality standards, competitively priced, and produced with ultra-modern manufacturing technol-
ogy and astute materials sourcing.  Our facilities are recognized with ISO 9001 “Worldwide Qual-
ity.” 
 
Powell’s diverse products and services, industry knowledge, project capabilities, and reputation, 
coupled with our high quality distribution network, create a win-win arrangement where the end-
user, contractor, distributor, and manufacturer all benefit.   
 
We made a commitment to our industry to increase growth and market share, with high quality, 
competitive products, excellent service, and on-time delivery; this is a global commitment. 
 
Powell’s customers have to react quickly to the demands of expansion by implementing increased 
capacity and introducing new products into the market place at low costs and fast turn around 
times.  We have addressed our customer’s needs by increasing finished product inventory to over 
$35 million in the U.S.A. as well as inventory hubs in Asia and Europe.  As an additional advantage 
to our domestic and global customers, our Manning, South Carolina, facility is a U.S.A. Federal 
Registered Free Trade Zone. 
 
With our extensive valve knowledge and expertise, our modification facility located in Manning, 
South Carolina, can perform a variety of valve services and modifications, such as, automation, trim 
changes, end connection changes, additional quality inspections, special service pressure testing, 
field service, and more. 
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We are a closely held private corporation that has been in business since 1846.  In fact, only nine 
presidents have led the company during our 169 year existence.  We have been a healthy corpora-
tion during times of war, economic depression and natural disasters; we feel this speaks for itself. 
 
At Powell, we thank you for your interest in our company, products and services.  We look forward 
to discussing ways to be your preferred valve supplier.   If you should have any questions or com-
ments, please feel free to contact us here at Powell.  

 

Sincerely, 

 

 

Randy Cowart  

President, CEO & Chairman  

The Wm. Powell Company 
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Powell Bellow-Seal Design Features 

Cycle Life Testing 
 
Cycle Life Testing of Cast Design Valves per MSS-SP-117:  
Gate & Globe, Bolted Bonnet, Cast Steel Designs  
x Gate Valves Over 2,000 Cycles 
x Globe Valves Over 5,000 Cycles 
 
Cycle Life Testing of Forged Design Valves per API 602: 
Gate & Globe, Bolted Bonnet, Forged Steel Designs 
x Gate Valves Over 2,000 Cycles 
x Globe Valves Over 5,000 Cycles 
 

Features 
 
x Each Valve is Tested per API 598. 
 
x Every Bellow Assembly is Helium Leak-Tested to  

Assure Zero Leakage. 
 
x Non-Rotating Stems Prevent Torsion of Bellow. 
 
x Secondary Stem Seals: 
 A. Stem Backseat 
 B. API 624 Stem Packing 
 
x Lubricant Fittings to Ensure Proper Lubrication of 

Stem Bushing for Efficient Opening and Closing. 
 
x Multiple Bellows Materials are available: 316Ti, 

Hastelloy, Inconel, Monel, Etc.) 
 
x All Bellows are Hydroformed with a Minimum of Two 

Layers. 
 
x Available in Pressure Classes 150-1500 (All Body  

Materials Available.) 
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API 600 BELLOW-SEAL GATE VALVES 
BOLTED BONNET, ASME CLASSES 150 AND 300 
CAST CARBON, STAINLESS STEEL OR ALLOY STEEL 

DESIGN FEATURES: 
x Standard trim is API trim 12 with 

316Ti bellows. 
x Stems are non-rotating with surface 

finish to maximize packing seal for low 
fugitive emissions. 

x Other Bellows material options are 
available. Bellows are hydro-formed 
rather than welded. 

x Each valve is shell, seat and backseat 
pressure tested per industry standard 
API 598. 

x Each valve has a unique certification 
number that is traceable to the valve 
certification sheet which includes MTR 
data, pressure test report, inspection 
report and certificate of conformance. 

x Other available options as follows: 
-Alternate valve materials such as  
  chrome and  stainless steel alloys 
-Alternate trim materials 
-Bypass, drain and other auxiliary  
  connections 
-Gear, motor, and cylinder actuators  
  available 
-NACE service 
-Special cleaning for applications such  
  as oxygen or chlorine 
-Other options available as specified 

Class  Fig. No.  

150 1503 

300 3003 

Design Specifications  

Item Applicable 
Specification 

Wall thickness  API 600 

Pressure -  
temperature ratings ASME B16.34 

General valve  
design  

API 600 & B16.34 
& MSS SP-117 

End to End  
dimensions  ASME B16.10 

Flange design ASME B16.5 

Butt Weld design ASME B16.25 

Materials ASTM 

(1) Weld end valve body A351 Gr. CF3M 

STANDARD MATERIALS (Other materials available) 
PART MATERIALS 

Body A216 Gr. WCB  A351 Gr. CF8M (1) 
Bonnet / Yoke arm A216 Gr. WCB A351 Gr. CF8M 

Wedge  A216 WCB + 316 Faced A351 Gr. CF8M 

Seat Ring Carbon Steel +  
Stellite 6 Faced  

SST 316 +  
Stellite 6 Faced 

Stem  SST 316 
Stem Bushing  A 439 Ductile NI-Resist Gr. D2 

Stem Bushing Lock Nut Steel SST 316 
Bellows 316Ti  

Gland Flange Carbon Steel Series 300 SST 
Eye Bolt A193 Gr. B7 A193 Gr. B8 

Eye Bolt Nut A194 Gr. 2H A194 Gr.8 
Groove Pin Steel Series 300 

Gland SST 316 
Packing Graphite PTFE 

Packing Washer /  
Packing Spacer SST 316 SST 316 

Gasket 

Class 150: Corrugated SST 
Encapsulated w/ Graphite Class 150: PTFE 

Class 300: Spiral Wound 
SST with Graphite 

Class 300: Spiral Wound 
SST with PTFE 

Back Seat  SST 316 SST 316 
Hand Wheel Malleable Iron or Steel 

Hand Wheel Nut Malleable Iron or Steel 
Key Steel 

Lubricant Fitting Steel 
Body / Bonnet Stud A193 Gr. B7 A193 Gr. B8 
Body / Bonnet Nut A194 Gr. 2H A194 Gr.8 

Bearing Cap Carbon Steel Series 300 SST Cap Screws Steel 
Identification Plate Series 300 SST 

SIZE ASME 150 ASME 300 
in A 

B C E 
A 

B C E 
mm FE WE WE/FE 

2 7.00 8.50 18.8 21.1 7.0 8.50 21.5 23.9 7.0 
50 178 216 477 535 178 216 547 608 178 

2 ½ 7.50 9.50 20.6 23.4 7.0 9.50 24.9 27.8 7.0 
65 190 241 523 594 178 241 633 705 178 
3 8.00 11.12 24.0 27.2 9.1 11.12 30.9 34.4 9.1 

80 203 282 609 692 230 282 785 875 230 
4 9.00 12.00 30.3 34.6 10.0 12.00 35.9 40.4 10.0 

100 229 305 769 880 254 305 913 1027 254 
5 10.00 15.00 38.3 45.0 12.0 15.00 44.3 50.9 14.0 

125 254 381 974 1143 305 381 1124 1294 356 
6 10.50 15.88 39.9 46.5 12.0 15.88 45.0 51.7 14.0 

150 267 403 1014 1182 305 403 1144 1314 356 
8 11.50 16.50 49.0 57.8 14.0 16.50 56.0 64.7 16.0 

200 292 419 1244 1467 356 419 1423 1644 406 
10 13.00 18.00 59.3 70.1 16.0 18.00 69.0 79.8 20.0 

250 330 457 1507 1781 406 457 1752 2026 508 
12 14.00 19.75 74.3 87.3 20.0 19.75 75.8 88.9 20.0 

300 356 502 1887 2217 508 502 1925 2257 508 

WE = Butt weld ends 
FE = Flanged ends 
 
B = Center to top closed 
C = Center to top open 

ADDITIONAL SIZES, MATERIALS AND CLASSES AVAILABLE UPON REQUEST. 
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API 623 BELLOW-SEAL GLOBE VALVES 
BOLTED BONNET, ASME CLASS 150 AND 300 
CAST CARBON, STAINLESS STEEL OR ALLOY STEEL 

Class  Fig. No. 

150 1531 

300 3031 

Design Specifications  

Item Applicable 
Specification 

Wall thickness  API 623 

Pressure - tempera-
ture ratings ASME B16.34 

General valve design  API 623 & B16.34 
& MSS SP-117 

End to End dimen-
sions  ASME B16.10 

Flange design ASME B16.5 

Butt Weld design ASME B16.25 

Materials ASTM 

DESIGN FEATURES: 
x Standard trim is API trim 12 

with 316Ti bellows. 
x Each valve is shell, seat and back-

seat pressure tested per industry 
standard API 598. 

x Other Bellows material options 
are available. Bellows are hydro-
formed rather than welded. 

x Each valve has a unique certifica-
tion number that is traceable to 
the valve certification sheet which 
includes MTR data, pressure test, 
inspection result and certificate of 
conformance. 

x Other available options as fol-
lows: 
-Alternate valve materials such as  
  chrome and  stainless steel alloys 
-Alternate trim materials 
-Bypass, drain and other auxiliary  
  connections 
-Gear, motor, and cylinder  
  actuators available 
-NACE service 
-Special cleaning for applications  
  such as oxygen or chlorine 
-Other options available as  
  specified 

(1) Weld end valve body A351 Gr. CF3M 

STANDARD MATERIALS (Other materials available) 

PART MATERIALS 
Body  A216 Gr. WCB A351 Gr. CF8M (1) 

Bonnet  A216 Gr. WCB A351 Gr. CF8M 

Disc  
A105 or 

A351 Gr. CF8M A216 WCB + 
316 Faced 

Disc Nut SST 316 

Seat Ring A105 or A216 WCB + 
Stellite 6 Faced  

A351 Gr.CF8M +  
Stellite 6 Faced 

Stem  SST 316 
Stem Bushing  A 439 Ductile NI-Resist Gr. D2 

Stem Bushing Set Screw Steel Series 300 SST 

Bellows 316Ti 
Gland Flange Carbon Steel A351 Gr. CF8M 

Eye Bolt A193 Gr. B7 Series 300 SST 
Eye Bolt Nut A194 Gr. 2H A194 Gr.8 
Groove Pin Steel SST 316 

Gland Series 300 SST 
Packing Graphite PTFE 

Packing Washer SST 316 SST 316 

Gasket 

Class 150: Corrugated 
SST Encapsulated w/ 

Graphite 
Class 150: PTFE 

Class 300: Spiral Wound 
SST with Graphite 

Class 300Spiral Wound 
SST with PTFE 

Back Seat SST 316 SST 316 
Hand Wheel Malleable Iron or Steel 

Hand Wheel Nut Malleable Iron or Steel 
Body / Bonnet Stud A193 Gr. B7 A193 Gr. B8 
Body / Bonnet Nut A194 Gr. 2H A194 Gr.8 
Identification Plate Series 300 SST 

SIZE ASME 150 ASME 300 
in A 

B  C E 
A 

B  C  E 
mm WE/FE WE/FE 

2 8.00 16.0 16.8 7.9 10.50 17.5 18.4 7.9 

50 203 406 426 200 267 445 468 200 

2 ½ 8.50 16.0 16.9 9.8 11.50 16.9 18.0 9.8 

65 216 407 428 250 292 430 458 250 

3 9.50 17.9 18.9 11.8 12.50 20.7 21.7 11.8 

80 241 455 479 300 318 525 551 300 

4 11.50 23.2 24.6 11.8 14.00 30.2 32.0 13.8 

100 292 590 626 300 356 767 812 350 

6 16.00 24.6 26.3 15.8 17.50 31.7 33.7 17.7 

150 406 626 669 400 444 806 857 450 

8 19.50 29.5 31.9 17.7 22.00 34.1 36.6 21.7 

200 495 750 809 450 559 866 930 550 

10 24.50 36.3 39.7 19.7 24.50 43.5 46.9 23.6 
250 622 923 1008 500 622 1106 1190 600 

12 27.50 49.8 54.1 23.6 - - - - 
300 698 1265 1375 600 - - - - 

ADDITIONAL SIZES, MATERIALS AND CLASSES AVAILABLE UPON REQUEST. 

B = Center to top closed 
C = Center to top open 
 
WE = Butt weld ends 
FE = Flanged ends 
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API 602 BELLOW-SEAL GATE VALVES 
FORGED CARBON, STAINLESS STEEL OR ALLOY STEEL 
½” TO 2” (13 TO 50 mm), ASME CLASS 800 

DESIGN FEATURES: 
x Standard trim is API trim 12 with 

316Ti bellows. 
x Stems are non-rotating with surface 

finish to maximize packing seal for 
low fugitive emissions. 

x Each valve is shell, seat and back-
seat pressure tested per industry 
standard API 598. 

x Other Bellows material options are 
available. Bellows are hydro-formed 
rather than welded. 

x Other available options as follows: 
-Alternate valve materials such as  
  chrome and  stainless steel alloys 
-Alternate trim materials 
-NACE service 
-Special cleaning for applications  
  such as oxygen or chlorine 
-Other options available as specified. 

STANDARD MATERIALS  
(Other materials available) 

PART MATERIALS 
Body A105  A182F316L 

Bonnet  A105 A182 F316 

Wedge  A182 F316 

Seat Ring SST 316 + Stellite 6 Faced 

Stem  A182 F316 

Stem Bushing  A 439 Ductile NI-Resist Gr. D2 

Bellows 316Ti 

Gland Flange A105 Series 300 SST 

Eye Bolt A193 Gr. B7 A193 Gr. B8M 

Eye Bolt Nut A194 Gr. 2H A194 Gr.8M 

Gland SST 316 

Packing Graphite  

Packing Washer /  
Packing Spacer SST 316 

Gasket (2) Spiral Wound SST with Graphite   

Hand Wheel Malleable Iron or Steel 

Hand Wheel Nut Malleable Iron or Steel 

Key Steel 

Body / Bonnet Bolting  A193 Gr. B7 A193 Gr. B8M 

Identification Plate Series 300 SST 

Class  Fig. No.  

800 BG08 

SIZE ASME 800 

in 
A B C E 

mm 

½ 3.11 9.6 10.2 3.9 

13 79 244 260 100 

¾ 3.62 9.6 10.2 3.9 

19 92 244 260 100 

1 4.37 11.6 12.4 4.9 

25 111 295 316 125 

1¼ 4.72 16.4 17.5 6.3 

32 120 416 445 160 

1½ 4.72 16.4 17.5 6.3 

38 120 416 445 160 

2 5.51 19.0 20.6 7.1 

50 140 483 524 180 

Design Specifications  

Item Applicable  
Specification 

Wall thickness  API 602 

Pressure - temperature 
ratings 

ASME B16.34 &  
API 602 

General valve design  API 602 & B16.34 

End to End dimensions  ASME B16.10 

Thread design ASME B1.20.1 

Socket Weld design ASME B16.11 

Materials ASTM 

B = Center to top closed 
C = Center to top open 

ADDITIONAL MATERIALS AND CLASSES AVAILABLE UPON REQUEST. 

THREADED AND CLASS 150-600 
FLANGED ENDS AVAILABLE. 
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API 602 BELLOW-SEAL GLOBE VALVES 
FORGED CARBON, STAINLESS STEEL OR ALLOY STEEL 
½” TO 2” (13 TO 50 mm), ASME CLASS 800 

Class  Fig. No.  

800 BL08 

B = Center to top closed 
C = Center to top open 

Design Specifications  

Item Applicable  
Specification 

Wall thickness  API 602 

Pressure - temperature 
ratings 

ASME B16.34 &  
API 602 

General valve design  API 602 & B16.34 

End to End dimensions  ASME B16.10 

Thread design ASME B1.20.1 

Socket Weld design ASME B16.11 

Materials ASTM 

ADDITIONAL MATERIALS AND CLASSES AVAILABLE UPON REQUEST. 

STANDARD MATERIALS  
(Other materials available) 

PART MATERIALS 

Body  A105 +  
Stellite 6 Faced 

A182 F316L + 
Stellite 6 Faced 

Bonnet  A105 A182 F316 

Disc  A182 F316 

Stem  A182 F316 

Bellows 316Ti 

Gland Flange A105 A182 F316 

Eye Bolt A193 Gr. B7 A193 Gr. B8M 

Eye Bolt Nut A194 Gr. 2H A194 Gr. 8M 

Gland Series 300 SST 

Packing Graphite  

Gasket (2) Spiral Wound SST with Graphite  

Hand Wheel Malleable Iron or Steel 

Hand Wheel Nut Malleable Iron or Steel 

Body / Bonnet Bolting (2) A193 Gr. B7 A193 Gr. B8M 

Identification Plate Series 300 SST 

DESIGN FEATURES: 
x Standard trim is API trim 12 with 

316Ti bellows. 
x Stems of hand wheel operated de-

sign are rotating / rising design. 
x Each valve is shell, seat and back-

seat pressure tested per industry 
standard API 598. 

x Other Bellows material options are 
available. Bellows are hydro-formed 
rather than welded. 

x Other available options as follows: 
-Alternate valve materials such as 

chrome and stainless steel alloys 
-Alternate trim materials 
-NACE service 
-Special cleaning for applications 

such as oxygen or chlorine 
-Other options available as specified 

SIZE ASME 800 

in 
A B C E 

mm 

½ 3.11 8.2 8.5 3.9 

13 79 209 217 100 

¾ 3.62 8.2 8.5 3.9 

19 92 209 217 100 

1 4.37 9.8 10.1 4.9 

25 111 248 257 125 

1¼ 4.72 11.6 12.1 6.3 

32 120 295 307 160 

1½ 5.98 11.6 12.1 6.3 

38 152 295 307 160 

2 6.77 13.2 13.7 7.1 

50 172 336 349 180 

THREADED AND CLASS 150-600 
FLANGED ENDS AVAILABLE. 
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 March, 2011 THE WILLIAM POWELL COMPANY  
GENERAL TERMS AND CONDITIONS OF SALE  
1. TERMS EXCLUSIVE: The terms and conditions of the purchase order or requisition to which these GENERAL TERMS AND CONDITIONS OF SALE (these 
“Terms and Conditions”) relate or are attached (each, an “Order”), are exclusive and represent the full and final agreement of The William Powell Company, an Ohio corporation 
(“Powell”) and the purchaser (“Purchaser”) as they relate to the goods, materials, services or labor covered in the Order (all, whether or not tangible property or goods, the 
“Products”), and may not be added to, modified, superseded or altered except by written agreement or modification signed by Powell’s authorized representative, notwithstanding 
any additional or other proposals, terms and conditions which may now or in the future appear on Purchaser’s Orders or other forms (notification of objection thereto being given 
hereby), in whatever form transmitted, and notwithstanding any shipment of Products, acceptance of payments or other similar acts of Powell.  
2. SALE BY AGENT OR REPRESENTATIVE: These Terms and Conditions shall govern the liability and obligations of Powell in regard to the transaction in 
Products, whether the sale was procured directly by Powell or indirectly through an authorized sales representative.  
3. CONTRACT: Orders may be submitted to Powell in writing (which will include via an electronic transmission) or orally, provided, however, that if Purchaser fails to 
provide a detailed, formal written Order (a) within ten (10) days of an oral Order or (b) before shipment of the Order, whichever is earlier, then Product descriptions, quantities, 
specifications, etc., as set forth in Powell’s acknowledgement, acceptance and/or invoice, shall be conclusive and binding on both parties, and discrepancies shall be for Pur-
chaser’s account. All Orders are subject to credit approval and acceptance by Powell. An Order shall be deemed to have been accepted by Powell upon the first to occur of the 
following: (i) Powell’s first shipment or other tender of the Order or (ii) acceptance thereof by Powell in writing.  
4. PERMISSIBLE VARIATIONS: Powell has the right, prior to the delivery of Products to Purchaser and without the giving of notice to Purchaser, to make any 
changes in the composition, fabrication or design of the Products which, in the opinion of Powell, do not affect the general characteristics or properties of the Products. In addition, 
Powell may make any change or any variation in the Products, whether of quality or quantity, which is within governmental or professional standards or specifications applicable 
at the time of manufacture without giving notice to Purchaser. Purchaser will accept any Products which may incorporate any changes in the composition, fabrication or design.  
5. PRICES: Prices for Products are quoted and payable in U.S. dollars (“USD”). Prices stated in general price lists are subject to change without prior notice, at Powell’s sole 
discretion. Prices that are provided in a specific quotation will remain firm for thirty (30) days of the issued date of the written quotation. All prices are exclusive of freight costs, 
taxes and duties. All taxes (including, without limitation, sales, use, stamp, value added and other taxes) duties, fees, charges and assessments by whomsoever levied on or with 
respect to the Products, and whether levied against Purchaser or Powell, are for Purchaser’s account and, unless invoiced, shall be paid by Purchaser directly to the appropriate 
governmental agency.  
6. SHIPPING TERMS: Delivery of Products to Canada, the United States and Mexico shall be F.O.B. (as defined in the Uniform Commercial Code as in effect in the State 
of Ohio) Powell’s plant of manufacture. Delivery of Products outside of Canada, United States and Mexico shall be Ex Works (as defined by INCOTERMS 2000) Powell’s plant 
of manufacture. All transportation expenses, freight and insurance shall be paid by Purchaser, and risk of delay, loss or damage incurred in transit shall be borne by Purchaser, who 
shall be responsible to file any such claims with the relevant carrier(s) or insurers.  
Upon tender of delivery, title shall pass to Purchaser, subject to Powell’s right of stoppage in transit and to Powell’s security interest in the Products, as set forth in Section 8.  
If the Products are held by Powell subject to receiving instructions from Purchaser or in any case where Powell, in its sole discretion, determines any part of the Products should be 
held for Purchaser’s account, Powell may invoice the Products, and Purchaser agrees to make payment in accordance with these Terms and Conditions. Products invoiced and held 
at any location by Powell will be held at Purchaser’s risk, and Powell may charge for (but is not obligated to carry) insurance and storage.  
If Purchaser has declared or manifested an intention not to accept delivery in accordance with these Terms and Conditions, no tender will be necessary, but Powell may, at its op-
tion, give notice to Purchaser that Powell is ready and willing to deliver and such notice will constitute a valid tender of delivery.  
7. INSPECTION AND ACCEPTANCE: Each shipment shall be inspected by Purchaser for observable damage and/or non-conformity at the time of delivery of the 
Products. Failure to so inspect shall constitute a waiver of Purchaser’s rights of inspection and shall constitute an unqualified acceptance of the Products. If, after such inspection, 
Purchaser attempts to reject any Products, Purchaser shall fully specify all claimed damage or non-conformity in writing in a notice of rejection sent to Powell within five (5) days 
of delivery of the Products. Purchaser’s failure to so specify shall constitute a waiver of that damage or non-conformity. Partial deliveries shall be accepted by Purchaser and paid 
for according to these Terms and Conditions.  
8. PAYMENT TERMS: Payment shall be due net thirty (30) days from the date of invoice. Overdue accounts shall be subject to a carrying charge of one and one-half 
percent (1.5%) per month or portion of a month on the unpaid balance until paid in full. In the event Purchaser shall default on its obligations hereunder, Purchaser shall be liable 
for all of Powell’s costs and expenses of collection, including reasonable attorneys’ fees. Powell may, at its option, cancel and/or sell any unshipped Products should Purchaser fail 
to fulfill the complete terms of payment. Purchaser will have no right to offset any amounts against any payment or other obligation which Powell may owe to Purchaser. Powell 
hereby reserves a security interest in the Products to secure Purchaser’s payment of the purchase price and any other amounts owed by Purchaser, and Purchaser agrees that Powell 
may (but is not obligated to) take such action as Powell deems advisable to evidence and perfect such interest and that Purchaser will cooperate with Powell in the taking of such 
actions.  
9. CREDIT APPROVAL: Notwithstanding the provisions of Section 8, Powell may at any time decline to make any shipment or delivery or perform any work except 
upon receipt of payment or upon terms and conditions or security satisfactory to Powell, including, but not limited to, requiring that Purchaser provide Powell one or more letters 
of credit.  
10. LEAD TIMES: Estimated lead times, if specified, are approximate only and are not guaranteed. Failure to ship on or near the estimated date shall not entitle Purchaser to 
any remedy or to cancel the Order without charge. Estimated lead times are provided Ex Works Powell’s plant in weeks after receipt of Order. Estimated lead times are stated on a 
net basis and do not include any additional lead time due to scheduled and/or unscheduled plant shutdowns. Scheduled plant shutdowns include a two (2) week shutdown each 
winter and each summer. Estimated lead times are quoted on the basis of material availability and plant loading at the time of quotation, which are subject to change. Purchaser 
should confirm any estimated lead times at time of Order.  
11. MINIMUM ORDER CHARGE: With respect to any Order that includes spare, replacement or component parts (“Parts”) as Products, a minimum Order charge of 
One Hundred USD ($100) shall apply. With respect to any Order that includes valves (“Valves”) as Products, a minimum Order charge of Three Hundred Fifty USD ($350) shall 
apply.  
12. RETURN OF PRODUCTS: No Products shall be returned to Powell without Powell’s prior written agreement. Products returned by Purchaser shall be returned in 
the same condition as when delivery was affected by Powell. Only Products that are new, unused and in a condition suitable for immediate resale shall be considered for return. 
Powell reserves the right to assess a minimum thirty-five percent (35%) restocking charge for Products returned for reasons other than defects or non-conformity.  
13. CANCELLATION/SUSPENSION: Purchaser shall not cancel or suspend an Order without Powell’s prior written consent, which such consent Powell shall be 
under no obligation to provide. In the event of cancellation or suspension of an Order without Powell’s prior written consent, in addition to Powell’s other rights and remedies 
available hereunder and under applicable law, Purchaser shall pay cancellation charges as follows: (a) Order entered in Powell’s system, but no engineering yet initiated, 5%, (b) 
Engineering work has begun and orders for casings and/or outside purchased parts have been placed, 25%, (c) Castings poured and/or components made, but not yet received at 
Powell’s location, 75%, (d) Castings poured and/or components made and received at Powell’s location, 85%, (e) Manufacturing process started, 95% and (f) Components fin-
ished, 100%.  
Powell may cancel all or part of an Order immediately upon the happening of any of the following: Purchaser is delinquent on any of its obligations hereunder or under any order 
or transaction with Powell, insolvency of Purchaser; the appointment of a custodian as that term is defined in Title 11 U.S.C., as amended (the “Bankruptcy Code”), or the com-
mencement of a case under any chapter of the Bankruptcy Code or the bankruptcy, receivership, insolvency or similar laws of any country for, by or against Purchaser; Purchaser’s 
suspension or termination of business or assignment for the benefit of creditors; or any event, whether or not similar to the foregoing, which materially impairs Purchaser’s ability 
to perform hereunder. Powell’s rights to cancel or postpone set forth herein may be exercised by Powell without liability.  
14. CORRECTIONS: Powell reserves the right to make corrections to price lists, quotations, invoices or other contract documents in the event of clerical or typographical 
errors.  
15. COUNTRY OF ORIGIN: Powell reserves the right to furnish Products from any of its plants at its sole discretion and does not represent that the Products listed 
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herein originate from any specific country. Any costs affected by country of origin, including, but not limited to, customs duties, are not included in the purchase price and are for 
Purchaser’s account.  
16. INFORMATION REGARDING PRODUCTS: Purchaser acknowledges that it has received and is familiar with Powell’s and any other manufacturer’s labeling 
and literature concerning the Products and will forward such information to its employees, agents and customers.  
17. POWELL PRODUCT WARRANTY: For a period of (a) ninety (90) days from tender of delivery with respect to Parts and (b) the earlier of (i) eighteen (18) 
months from tender of delivery or (ii) twelve (12) months from installation with respect to Valves, Powell warrants to Purchaser that the Parts and/or Valves, as applicable, of its 
own manufacture are free of defects in material and workmanship, under normal use and proper operation. If any such Products fail to comply with such warranty, Powell, at Pow-
ell’s option, shall either: (i) replace such defective Products; (ii) furnish replacement parts for repairing Products (iii) issue written authorization for Purchaser or others to replace 
or repair, without charge to Purchaser, at costs comparable to Powell’s normal manufacturing costs, those parts proven defective; or (iv) refund all monies paid by Purchaser to 
Powell for such Products and, at the sole discretion of Powell, have the Products returned to Powell at Powell’s expense. Finished materials and accessories purchased from other 
manufacturers are warranted only to the extent of the manufacturer’s warranty to Powell (to the extent transferable by Powell to Purchaser). Any alteration in material or design of 
the Products or component parts thereof by Purchaser or others and/or the undertaking of repairs or replacement by Purchaser or its agents without Powell’s written consent shall 
relieve Powell of all responsibility herewith.  
Powell’s obligations under this warranty shall be conditioned upon (a) Purchaser’s notifying Powell of any alleged defect(s) in a writing that references Purchaser’s Order number 
and provides complete identification of any allegedly defective Products within ten (10) days of the discovery of the damage or defect, and (b) Powell’s satisfying itself upon in-
spection that its warranty has been breached. Purchaser may not bring any action under or arising from an Order or these Terms and Conditions unless such action is commenced 
within one year after the cause of action accrues.  
EXCEPT AS SET FORTH IN THIS SECTION 17, POWELL MAKES NO WARRANTY CONCERNING THE PRODUCTS WHATSOEVER; POWELL DISCLAIMS AND 
EXCLUDES ALL OTHER WARRANTIES, EXPRESS OR IMPLIED, INCLUDING, WITHOUT LIMITATION, WARRANTIES OF NON-INFRINGEMENT AND THE IM-
PLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE OBLIGATIONS SET FORTH IN THIS SECTION 17 ARE POW-
ELL’S SOLE OBLIGATIONS AND PURCHASER’S EXCLUSIVE REMEDY. POWELL SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL OR 
CONSEQUENTIAL DAMAGES, AND PURCHASER HEREBY WAIVES, FOR ITSELF AND ITS SUCCESSORS AND ASSIGNS, (A) ANY AND ALL CLAIMS FOR PU-
NITIVE DAMAGES AND (B) ALL CLAIMS OF NEGLIGENCE OR STRICT LIABILITY OR BOTH. WITHOUT LIMITATION TO THE FOREGOING, IN NO EVENT 
SHALL POWELL BE LIABLE FOR THE LOSS OF USE OF THE PRODUCT OR FOR THE LOSS OF USE OF ANY OTHER PRODUCT, PROCESS, EQUIPMENT, OR 
FACILITIES OF PURCHASER OR OF THE END-USER, WHETHER PARTIALLY OR WHOLLY DUE TO DEFECTS IN MATERIAL AND/OR WORKMANSHIP AND/
OR DESIGN OF POWELL’S PRODUCT, AND IN NO EVENT SHALL POWELL BE LIABLE FOR REMOVAL OF APPURTENANCES OR INCIDENTALS SUCH AS 
CONNECTIONS, PIPE WORK AND SIMILAR ITEMS OF OBSTRUCTION OR FOR ANY COSTS BROUGHT ABOUT BY NECESSITY OF REMOVING THE PRODUCT 
FROM ITS POINT OF INSTALLATION.  
Purchaser (a) recognizes that the limitations contained in this Section 17 are material factors in Powell’s sale of the Products at the price(s) specified, and (b) agrees that any ac-
commodation to Purchaser by Powell, whether for sales policy reasons or otherwise, shall not be taken to establish any liability of Powell or any contract term inconsistent with 
this Agreement.  
Purchaser shall neither make nor purport to make (a) any warranty to any person by or on behalf of Powell or (b) any warranty or representation inconsistent with this Section 17.  
18. COMPLIANCE WITH LAWS: Powell certifies that the Products produced by it, if any, were produced in compliance with all applicable requirements of Sections 
6, 7 and 12 of the Fair Labor Standards Act of 1938, as amended, and the Regulations and Orders of the Administrator of the Wage and Hour Division issued under Section 14 
thereof.  
Powell shall endeavor to comply with all applicable Ohio and United States federal laws. Powell is not responsible for compliance with any other laws or regulations, or with any 
Product standard or specification, whether of general or particular application, unless Purchaser has furnished specific written notice thereof prior to Powell’s entry of Purchaser’s 
Order.  
All sales of Products are conditioned upon and subject to strict compliance with United States export control laws, rules and regulations, including, without limitation, the Export 
Administration Act, the Export Administration Regulations, the Arms Control Act, the International Traffic in Arms Regulations, the Trading With the Enemy Act, the Interna-
tional Economic Powers Act and the Foreign Assets Control Regulations, as they may be amended and supplemented from time to time (each, an “Export Law” and collectively, 
the “Export Laws”). For any sale of Products requiring a license, permit or other approval under any Export Law (“Restricted Products”), Powell shall determine the feasibility of 
obtaining such license, permit or other approval (“Export Approval”) and whether it will fill the order for the Restricted Products in light of required Export Approval. In the event 
Powell applies for Export Approval for the Restricted Products, it shall do so at Purchaser’s cost and expense and Purchaser agrees to reimburse Powell for any cost or expenses 
(including Powell’s reasonable attorneys’ fees) incurred by Powell in pursuing Export Approval. Powell shall not be under any obligation to ship any such Restricted Products 
unless and until such Export Approval is granted, and only in strict compliance with the terms and conditions of such Export Approval. Purchaser shall be responsible for timely 
obtaining and maintaining any required import license, permit or approval necessary to import any Restricted Products into Purchaser’s country and any other required governmen-
tal authorization (“Import Approval”). Powell shall not be liable if any Export Approval or Import Approval is delayed, denied, revoked, restricted or not renewed, and Purchaser 
shall not be relieved thereby of its obligations to pay Powell for the Restricted Products or Powell’s costs and expenses of obtaining Export Approval in respect of Restricted Prod-
ucts under the Export Laws.  
For Products other than Restricted Products, Purchaser (or its designated export agent) shall be responsible for the timely application for any required export authorization and the 
payment of any required fees, duties, taxes, tariffs, levies or other charges necessary to export the Products out the United States of America and shall be responsible for timely 
obtaining and maintaining any required Import Approval and the payment of any required fees, duties, taxes, tariffs, levies or other charges necessary to import the Products into 
Purchaser’s country. Powell shall not be liable if any export authorization or Import Approval is delayed, denied, revoked, restricted or not renewed, and Purchaser shall not be 
relieved thereby of its obligations to pay Powell for the Products.  
Purchaser shall not make any disposition of any Products purchased hereunder, by way of transshipment, reexport, diversion or otherwise, other than in and to the ultimate end user 
and country of destination specified on Purchaser’s order or declared as the ultimate end user and country of ultimate destination on Powell’s invoices, except as the Export Laws 
or Export Approval may expressly permit. Purchaser shall not distribute or resell any Product to or within any country or to any individual, government authority or other entity 
that is presently or at any time in the future subject to sanctions of the United States government, or is in violation of any Export Laws or other United States federal laws, statutes, 
codes, Executive Orders, decrees, rules or regulations relating to terrorism, drug trafficking or money laundering, or is designated under any such authority as being subject to 
sanctions or connected in any way to terrorism, drug trafficking or money laundering, including, without limitation, on the Specially Designated Nationals List and Block Persons 
List maintained by the Office of Foreign Assets Control (OFAC), United States Department of the Treasury, and the Denied Persons List, the Entity List and the Unverified List 
maintained by the Bureau of Industry and Security, United States Department of Commerce.  
Purchaser shall indemnify and hold harmless Powell from and against any damages, liabilities or expenses of any kind incurred by Powell as a result of Purchaser’s direct or indi-
rect breach of any term or condition related to the Export Laws.  
19. SAFETY: Purchaser warrants that it will comply with all laws, regulations, standards and requirements which are applicable to the use of the Products and Purchaser’s 
business.  
20. CONFIDENTIALITY: Purchaser will not disclose or otherwise disseminate, directly or indirectly, any of the terms of these Terms and Conditions or any other infor-
mation of Powell given to or received by Purchaser or its associates or agents, unless Purchaser received Powell’s written permission or such information is required to be dis-
closed by law or becomes part of the public domain through no fault of Purchaser, its associates or agents.  
21. GOVERNING LAW; JURISDICTION AND VENUE: These Terms and Conditions shall be governed by and construed in accordance with the internal laws 
of the State of Ohio, without regard to such state’s choice of law principles. These Terms and Conditions shall not be governed by or construed in accordance with the United 
Nations Convention on the International Sale of Goods, 1980, for any purpose. Customer and Powell hereby submit to the jurisdiction and venue of the state and federal courts in 
Cincinnati, Hamilton County, Ohio over any controversy relating to or arising from these Terms and Conditions. Notwithstanding the foregoing, Powell’s right to institute or de-
fend any proceedings in any jurisdiction, in or out of the United State of America, shall not be limited.  
22. SEVERABILITY: If any of the provisions of these Terms and Conditions are deemed invalid, illegal or unenforceable, the validity, legality and enforceability of the 
remaining provisions will in no way be affected or impaired thereby.  
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23. FORCE MAJEURE: Delivery of all or any part of the Products is contingent upon Powell’s ability to obtain supplies, raw materials and  
services through its regular and usual sources of supply. If by reason of any contingency beyond Powell’s reasonable control, including (but not limited to) war, governmental 
requests, restrictions or regulations, fire, flood, casualty, accident, or other acts of God, strikes or other difficulties with employees, delay or inability to obtain labor, equipment, 
material and services through Powell’s usual sources, failure or refusal of any carrier to transport materials, delay in transport thereof, or any other similar occurrence, Powell is not 
able to meet anticipated deliveries, Powell shall not be liable therefore and may, in its discretion without prior notice to Purchaser, postpone the delivery date(s) under this docu-
ment for a time which is reasonable under all the circumstances. If during the occurrence of any of the foregoing contingencies, Powell holds any of the Products, Powell may 
invoice and hold the same for the account of Purchaser and Purchaser agrees to make payment at the maturity of the invoice so rendered.  
24. ASSIGNMENT: No right or interest in the contract arising from these Terms and Conditions shall be assigned by Purchaser and no delegation of any obligation owed by 
Purchaser shall be made without the prior written permission of Powell. As used herein, “Purchaser” and “Powell” include the respective heirs, executors, personal representatives, 
successors and permitted assigns of each.  
25. REMEDIES CUMULATIVE; NO WAIVER: The individual rights and remedies of Powell reserved herein shall be cumulative and additional to any other or 
further remedies provided in law or equity or in this document. Waiver by Powell of performance or breach of any provision hereof by Purchaser, or failure of Powell to enforce 
any provision hereof which may establish a defense or limitation of liability, shall not be deemed a waiver of future compliance therewith or a course of performance modifying 
such provision, and such provision shall remain in full force and effect as written.  
26. LIMITATION OF LIABILITY: UNDER NO CIRCUMSTANCES SHALL POWELL BE LIABLE TO PURCHASER UNDER OR IN CONNECTION WITH 
ORDERS FOR PRODUCTS AND THESE TERMS AND CONDITIONS, WHETHER ANY CLAIM FOR RECOVERY IS BASED UPON OR ARISES OUT OF THEORIES 
OF BREACH OF CONTRACT, BREACH OF WARRANTY, INDEMNIFICATION, NEGLIGENCE, TORT (INCLUDING STRICT LIABILITY) OR OTHERWISE, IN EX-
CESS OF AN AMOUNT EQUAL TO THE NET CONTRACT VALUE OF THE PRODUCTS PROVIDED BY POWELL TO PURCHASER DURING THE MOST 
RECENTLY ENDED CALENDAR QUARTER. 



2503 SPR ING GROVE AVENUE,  C INCINNATI ,  OHIO 45214-1771,  U.S .A.

PHONE:  513.852.2000 •  FAX NO.  513.852.2997

www.powellvalves.com
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The Wm. Powell Company - Profile 
 
The Wm. Powell Company is very proud of our achievements and our evolution in the past 164 
years.  We like to refer to ourselves as 166 years young due to our flexibility in changing quickly to 
our customer and the industry’s needs.  Our business strategy is to maintain excellent customer 
service.  We will continue to focus on manufacturing the best of class products both in design fea-
tures and quality, at competitive prices.    
 
The Wm. Powell Company’s products include a wide variety of valves in bronze, iron, steel, and 
corrosion resistant alloys for class 125 to class 4500 pressure service.  Our experience as pioneer in 
the development of industrial valves encompasses over a century and a half of craftsmanship and 
valve know-how.  Through modern engineering, laboratory, research and testing facilities, the Wm. 
Powell Company has been a leader in changes in our industry.  Our on-going program is a long-
term commitment to the valve industry and is poised for significant future growth. 
 
Powell Valves has endured a Civil War, World Wars I and II, and the Korean and Vietnam Wars.  
Powell rebuilt after floods, U.S. economic disaster in the Great Depression, and fierce foreign com-
petition to help put men on the moon.  Whether it was the “Manhattan Project”, projects on U.S. 
Nuclear Submarines, Titan or Atlas rockets, in Nuclear Power plants, at Chemical or Petroleum 
plants, Pulp and Paper mills, or the harshness of cryogenic use, Powell Valve has a long tradition of 
quality in temperatures from – 425°F to 1500°F and pressures from Class 125 to 4500. 
 
Powell’s market base is the Industrial Users: Petrochemical, Industrial Gas, Pulp & Paper, Pharma-
ceutical, Hydrocarbon processing, Food processing, Mining, Power Generation, Pipeline, Chemi-
cal, and Mechanical construction.  Powell has formed business partnerships with industrial end-
users, contractors, distributors and A&E’s in the United States and around the World.  Business 
partnerships formed on competitively priced product, on-time delivery, service and our tradition of 
product reliability. 
 
Powell’s network of support and product availability is unmatched.  Powell offers the most com-
plete multi-turn product line from a single source manufacturer.  Powell’s products are of the high-
est quality standards, are competitively priced and are produced with modern manufacturing tech-
nology and astute materials sourcing, with strategic purchasing & financial ventures in place.   
 
Powell’s diverse products and services, industry knowledge, project capabilities and reputation, 
coupled with our high quality distribution network, create a win-win arrangement where the end-
user, contractor, distributor and manufacturer can benefit.   
 
The Wm. Powell Company has made a commitment to our industry to increase growth and market 
share, with quality competitive products and services and on-time delivery.  This is a global com-
mitment. 
 
Powell’s end user customers have to react quickly to the demands that are on them to expand their 
businesses by implementing increased capacity and introducing new products into the market 
place at low costs and fast turn around times.  Powell has addressed our customer’s needs by in-
creasing finished product inventory to over $35,000,000 USD in the U.S.A. and with inventory hubs 
in Asia and Europe.  As an additional advantage to our domestic and global customers, The Wm. 
Powell Company’s Manning, SC facility is a Registered Free Trade Zone. 
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Powell also used its valve knowledge and expertise to construct a modification facility in the U.S.A. 
to assist customers with their needs, such as,  automation, trim changes, end connection changes, 
additional quality inspections and special service pressure testing requirements, field service, etc«    
 
The Wm. Powell Company is a closely held private corporation that has been in business since 
1�46.  In fact, only nine presidents have led the Company through its 166, plus, years.  The fact that 
we have been a healthy corporation during this period of time, having survived wars, depressions 
and natural disasters – in a very competitive marketplace – speaks well for itself. 
 
We look forward to further discussing ways that The Wm. Powell Company can capture current 
and future opportunities together. 
 
Again, The Wm. Powell Company thanks you for your interest in our company, our products and 
services.   Powell looks forward to discussing ways to be your Preferred Valve Supplier.   If you 
should have any questions, or comments, please contact us.   
 
 
Sincerely, 
 
 
 
 
Randy Cowart  
President, CEO & Chairman  
The Wm. Powell Company 
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TYPE FIGURE PAGES 
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GATE 
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 Valves in cold service can present an engineering challenge because of the fragility of the packing at continuously low tem-
peratures. To combat this, Powell Valves offers an assortment of cryogenic valves that come standard with an extended bon-
net and stem. These extensions help to keep the packing away from the low temperatures of the cryogenic fluid and thus 
function safely and efficiently. 

CLEANING All extended and non-extended valves specified for oxygen or cryogenic service are specially proc-
essed and carefully cleaned in our own clean rooms. All parts are cleaned prior to assembly. The 
valves are assembled, tested, re-cleaned, packaged and sealed in accordance with approved shop pro-
cedures. 

HANDWHEELS All handwheels are constructed of malleable iron. Bronze valves have a non-heating and non-slip 
design. Bolted bonnet Stainless Steel valves are furnished with a round rim design. Inside screw 
Stainless Steel valves are furnished with a non-heating and non-slip design. 

GASKETS Bonnet or cap gaskets, where required, are selected for oxygen compatibility and/or any special ser-
vice required. 

PACKING All gate and globe valves are supplied with PTFE packing, unless otherwise specified. 

TRIM Special trim materials are available to meet unique service requirements. 

IDENTIFICATION Gate and globe valves have an identification plate giving the figure number and valve material. This 
plate is either under the handwheel nut or fastened to the valve yoke. Additional tagging with unique 
numbering for installation purposes is also available. 

NON-EXTENDED Gate and globe valves are available in non-extended designs.  

VALVE ENDS Non-standard pipe ends for most figure numbers are available on special order. A complete descrip-
tion or sketch of ends desired should be submitted for review. Pipe nipple extensions are recom-
mended for soft seat welded end valves. Special butt weld end configurations per specifications are 
available on special order. 

EXTENSIONS Gate and globe valves with other than standard “X” extensions are available on special order. Mount-
ing plates per required specifications can be supplied. Welds are performed by qualified welders. 

SEATS All seating surfaces are accurately machined to maintain alignment for the disc. Replacement of 
threaded-in seat rings is performed using standard parts and tools available from the Wm. Powell 
Company. 

WEDGES Gate valves have guided wedge and “T” head stem connections. Gate valves are available with soft 
inserts in the wedge for tightest possible shut-off. 

DISCS Globe valves have self-centering disc design and are retained with a lock nut. Globe valves are avail-
able with soft insert in the disc. 

STEMS A one-piece stem design is used to assure positive alignment and strength. The portion of the stem 
through the packing chamber is “superfinished” to assure packing sealing. 

SPECIALS In addition to figure numbers described in this catalog, other designs are available for cryogenic ser-
vice or with extended bonnets. See pages 39 and 40 for examples.  

NOTES 
1. Extended bonnet valves are designed to provide an adequate bonnet length to maintain a steady state temperature at the 

packing. Because of this, special care must be given to the stem orientation when the valve is used in cryogenic liquid 
service. In order to prevent the liquid from contacting the packing, the stem should be installed to achieve positive drain-
age to the body, thereby creating a gas trap at the packing. It is recommended that valves be installed with stem in verti-
cal (stem up) position with satisfactory operation also being attained with stem inclined up to 45°.  

2. Cryogenic valves used in intermittent service, such as sampling valves, may not require the extended bonnet design. 
However, Powell recommends that all valves operating below –50° F for continuous service be fitted with an extended 
bonnet. Doing so protects the packing from extreme temperatures and also prevents ice build up near the handwheel to 
provide flexibility in operating conditions and long-range safety. 

CRYOGENIC DESIGN  
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POWELL STANDARD “X” DIMENSIONS 
CRYOGENIC GATE & GLOBE VALVES 

 

Valve  

Size 

INSIDE SCREt V�>VES ;ϭͿ 

  

OhTSIDE SCREt Θ YO<E V�>VES ;2Ϳ 

G�TE G>OBE G�TE G>OBE 

IncŚes Valve 
Code IncŚes Valve 

Code IncŚes Valve 
Code IncŚes Valve 

Code 

¼ 13 52 12 48 13 52 12 48 

⅜ 13 52 12 48 13 52 12 48 

½ 13 52 12 48 13 52 12 48 

¾ 13 52 12 48 13 52 12 48 

1 14 56 13 52 14 56 13 52 

1¼ 14 56 13 52 14 56 13 52 

1½ 14 56 13 52 14 56 13 52 

2 16 64 14 56 16 64 14 56 

2½ 18 72 16 64 19 76 14 56 

3 20 80 16 64 19 76 14 56 

4 20 80 18 72 20 80 16 64 

6 

See Powell Engineering 

24 96 20 80 

8 28 B2 24 96 

10 32 C8 28 B2 

12 36 E4 28 C8 

14 

See Powell Engineering 16 

20 

(1) Centerline to top of packing sleeve 
(2) Centerline to bottom of yoke 

For a coded length over 99 use a letter and a number. Example: 25” = 100 = A0 
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VENTING AND STAMPING GATE VALVES 

3/32” deep “V” groove radial cut on one 
face of disc. “V” groove is not practical 
when an insert is used in disc. Use 1/8” 
diameter hole method. 

THREADED OR 
SOCKET WELD 

METAL 
STAMP 

FLANGED 

METAL 
STAMP 

BUTT WELD OR 
SILVER BRAZE 
TUBING ENDS 

ETCH 

ARROW AS INDICATED ABOVE SHALL BE LOCATED ON VENTED END OF VALVE 

 Gate valves have the potential to trap cryogenic liquids in the bonnet cavity between the two sealing faces of 
the wedge. To prevent excessive pressure build-up due to vaporization of this liquid, consideration must be given to 
venting the bonnet chamber. The most common way is to cut a 3/32” “V” groove radially across the face of one side of 
the disc. IT IS THE RESPONSIBILITY OF THE OWNER OR HIS PIPING DESIGNER TO DEFINE WHEN 
THIS VENT IS REQUIRED. 
 A vertical arrow marking is placed on the vented end, as shown so as not to indicate flow direction. For proper 
seating, it is recommended that the vent be located on the upstream side of the valve. 

CAUTION:  Since the wedge on almost all gate vales may be reversed, care must be taken to be sure that the vented 
wedge is installed with the original orientation. 



9 
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DESIGN FEATURES: 
• Renewable solid wedges. 
• Integral seats. 
• High-Tensile bronze alloy stem. 
• Stems are rotating / rising design. 
• Each valve is shell and seat pressure tested per industry standard 

MSS SP-80. 
• Valves are specially cleaned and processed for oxygen or cryo-

genic service and are then sealed to prevent contamination. 
• Bonnet chamber ventilation, in order to prevent excess pressure 

build up caused by trapped cryogenic liquids, is available upon 
request. 

 

MSS SP-80 GATE VALVE 
UNION BONNET, THREADED ENDS 
¼ TO 3” (6 TO 75mm) CLASSES 150 
BRONZE RISING STEM  
 

STANDARD MATERIALS  

PART MATERIALS 

Body  B62 

Bonnet  B62 

Bonnet Ring B62 

Wedge B62 

Stem  B371 C69400 

Packing Nut B62 or B16 

Gland B16 

Packing PTFE 

Hand Wheel Malleable Iron or Steel 

Hand Wheel Nut Brass 

Wheel Plate Aluminum 

Class  Fig. No. 

150 2714 

Design Specifications   

Item Applicable Specification 

Pressure - temperature ratings MSS SP-80 

General valve design  MSS SP-80 

Thread design ASME B1.20.1 

Materials ASTM 
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GATE VALVE DIMENSIONS (CLASS 125 AND 150). 

C = Center to top open 
 
WT = Weight 
CV = Flow Coefficient 

SIZE FIG 2700 & 2714 

in 
A C  D E WT  

lb 
CV 

mm kg 

¼ 1.75 4.3 0.38 2.1 0.8 3.2 

 6 44 108 10 54 0.4   

⅜ 2.00 4.3 0.38 2.1 0.8 7.1 

 10 51 108 10 54 0.4   

½ 2.38 4.9 0.50 2.5 1.1 12.6 

 13 60 124 13 64 0.5   

¾ 2.44 6.1 0.75 2.8 1.9 30 

 20 62 156 19 70 0.9   

1 2.75 7.4 1.00 3.0 2.7 55 

 25 70 187 25 76 1.3   

1¼ 3.00 8.6 1.25 3.3 4.0 90 

32 76 219 32 83 1.8   

1½ 3.38 9.6 1.50 3.6 5.2 130 

40 86 244 38 92 2.4   

2 3.50 11.7 2.00 4.1 9.5 240 

50 89 297 51 103 4.3   

2½ 4.50 14.8 2.50 5.1 16.2 350 

65 114 375 64 130 7.3   

3 5.00 17.1 3.00 5.7 23.5 510 

75 127 435 76 144 10.7   
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DESIGN FEATURES: 
• Renewable solid wedges. 
• Integral seats. 
• Stems are rotating / rising design. 
• Available soft-seated for sizes 2”, 2½”, and 3”. 
• Each valve is shell and seat pressure tested per 

industry standard MSS SP-80. 
• Valves are specially cleaned and processed for 

oxygen or cryogenic service and are then sealed 
to prevent contamination. 

• Bonnet chamber ventilation, in order to prevent 
excess pressure build up caused by trapped 
cryogenic liquids, is available upon request. 

• Valves available with non-extended bonnets. 
See Bronze and Iron Catalog for dimensions 
and weights of non-extended design. 

MSS SP-80 GATE VALVE  
UNION BONNET, THREADED ENDS 
¼ TO 3” (6 TO 75mm) CLASSES 200 AND 300 
BRONZE RISING STEM  
 

Class  Fig. No. 

200 0375 

300 0377 

Design Specifications   
Item Applicable Specification 

Pressure - temperature ratings MSS SP-80 

General valve design  MSS SP-80 

Thread design ASME B1.20.1 

Materials ASTM 

STANDARD MATERIALS  

PART MATERIALS 

Body  B61 

Bonnet  B61 
Bonnet Ring B61 

Wedge B61 

Stem  SST 303 
Packing Nut B62 or B16 

Gland B16 

Packing PTFE 

Hand Wheel Malleable Iron or Steel 
Hand Wheel Nut Brass 

Wheel Plate Aluminum 

Packing Sleeve B371 C69400 

Extension Column SST 304 

Retaining Ring (1) SST 304 
Retaining Plate (1) B371 C69400 
Wedge Insert (1) PCTFE 

Body / Bonnet Stud (2) A193 Gr. B8 
Body / Bonnet Nut (2) A194 Gr. 8 

Gasket (2) Graphite 

(1) On soft seated valves only. 
(2) Sizes 2½” and 3” use a bolted bonnet design. 

Bolted Bonnet Design (2) 
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GATE VALVE DIMENSIONS (CLASSES 200 & 300). 

C = Packing sleeve to top open 
X = Center to top of stuffing box (Std) 
 
WT = Weight 
CV = Flow Coefficient 

(1) Other extensions available. Consult 
Powell Engineering. 

SIZE FIG 0375 FIG 0377 

in 
A C  D E WT  

lb 
CV A C  D E WT  

lb 
CV 

mm kg kg 

¼ 1.81 2.0 0.25 2.1 0.8 3.2 1.94 2.2 0.25 3.0 1.0 3.2 

 6 46 51 6 54 0.4   49 56 6 76 0.5   

⅜ 2.06 2.0 0.38 2.1 0.9 7.1 2.13 2.2 0.38 3.0 1.1 7.1 

 10 52 51 10 54 0.4   54 56 10 76 0.5   

½ 2.44 2.2 0.50 2.5 1.2 12.6 2.44 2.5 0.50 3.3 1.8 12.6 

 13 62 56 13 64 0.5   62 64 13 83 0.8   

¾ 2.56 2.6 0.75 2.8 2.0 30 2.69 3.0 0.75 3.6 3.0 30 

 20 65 66 19 70 0.9   68 76 19 92 1.4   

1 2.94 3.1 1.00 3.0 2.7 55 3.00 3.4 1.00 4.1 4.9 55 

 25 75 79 25 76 1.2   76 86 25 105 2.2   

1¼ 3.13 3.9 1.25 3.3 4.7 90 3.38 4.3 1.25 4.6 6.5 90 

32 79 99 32 83 2.1   86 109 32 117 2.9   

1½ 3.50 3.9 1.50 3.6 5.5 130 3.75 4.3 1.50 5.1 8.9 130 

40 89 99 38 92 2.5   95 109 38 130 4.0   

2 4.00 4.6 2.00 4.1 9.1 240 4.38 5.0 2.00 5.7 16.7 240 

50 102 117 51 103 4.1   111 127 51 144 7.6   

2½ 4.63 5.8 2.50 4.7 18.9 350 5.00 5.9 2.50 8.0 24 350 

65 117 147 64 119 8.6   127 150 64 203 11   

3 5.13 6.4 3.00 5.7 25 510 5.63 6.6 3.00 9.0 32 510 

75 130 163 76 145 11   143 168 76 229 15   

X (1) 

13.0 

330 

13.0 

330 

13.0 

330 

13.0 

330 

14.0 

356 

14.0 

356 

14.0 

356 

16.0 

406 

18.0 

457 

20.0 

508 

X (1) 

13.0 

330 

13.0 

330 

13.0 

330 

13.0 

330 

14.0 

356 

14.0 

356 

14.0 

356 

16.0 

406 

18.0 

457 

20.0 

508 
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MSS SP-80 GLOBE VALVES 
UNION BONNET, THREADED ENDS 
¼ TO 3” (6 TO 75mm) CLASS 200  
BRONZE  
 

Class  Fig. No. 

200 0110 

Design Specifications   

Item Applicable  
Specification 

Pressure - temperature ratings MSS SP-80 

General valve design  MSS SP-80 

Thread design ASME B1.20.1 

Materials ASTM 

DESIGN FEATURES: 
• Plug type discs are held by a locknut. 
• Integral seats have openings equal to nominal 

pipe size of valve. 
• Valves can be reground without being removed 

from the line. 
• Each valve is shell and seat pressure tested per 

industry standard MSS SP-80. 
• Valves are specially cleaned and processed for 

oxygen or cryogenic service and are then sealed 
to prevent contamination. 

• Valves available with non-extended bonnets. 
See Bronze and Iron Catalog for dimensions 
and weights of non-extended design. 

STANDARD MATERIALS  
PART MATERIALS 

Body  B61 

Bonnet  B61 

Bonnet Ring B61 

Disc or Disc Holder (2) B371 C69400 

Disc Locknut (2) B371 C69400 

Disc Plate (2) Brass 

Stem  SST 303 

Packing Nut B62 or B16 

Gland B16 

Packing PTFE 

Hand Wheel Malleable Iron or Steel 
Hand Wheel Nut Brass 

Wheel Plate Aluminum 

Stuffing Box B371 C69400 

Disc Insert (2) PCTFE (1) 

Extension Column SST 304 

Disc Nut B371 C69400 

Horseshoe Ring SST 300 Series 

Body / Bonnet Stud (3) A193 Gr. B8 

Body / Bonnet Nut (3) A194 Gr. 8 

Gasket (3) Graphite 

(1) Other insert materials available. 
(2) Soft Seat design 
(3) Sizes 2½” and 3” use a bolted bonnet design. 

Bolted Bonnet Design (3) with 
metal seats 
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GLOBE VALVE DIMENSIONS (CLASS 200). 
SIZE FIG 0110 

in 
A C  D E WT  

lb 
CV 

mm kg 

¼ 2.25 1.8 0.25 2.5 0.9 0.6 

 6 57 46 6 64 0.4   

⅜ 2.38 1.8 0.38 2.5 1.1 1.4 

 10 60 46 10 64 0.5   

½ 2.63 2.1 0.50 2.8 1.3 2.5 

 13 67 54 13 70 0.6   

¾ 3.25 2.4 0.75 3.3 2.2 5.8 

 20 83 62 19 83 1.0   

1 3.81 2.7 1.00 3.6 3.4 10.7 

 25 97 68 25 92 1.5   

1¼ 4.38 3.2 1.25 4.1 5.3 17.1 

32 111 82 32 103 2.4   

1½ 4.88 3.2 1.50 4.8 7.9 25 

40 124 82 38 121 3.6   

2 6.00 3.4 2.00 5.7 12.0 50 

50 152 86 51 144 5.4   

2½ 7.00 4.1 2.50 8.0 18.5 75 

65 178 104 64 203 8.4   

3 7.88 4.8 3.00 9.0 26 110 

75 200 121 76 229 12   

X (1) 

12.0 

305 

12.0 

305 

12.0 

305 

12.0 

305 

13.0 

330 

13.0 

330 

13.0 

330 

14.0 

356 

16.0 

406 

16.0 

406 

C = Packing sleeve to top open 
X = Center to top of stuffing box (Std) 
 
WT = Weight 
CV = Flow Coefficient 

(1) Other extensions available. Consult 
Powell Engineering. 
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MSS SP-80 GLOBE VALVES 
UNION BONNET, THREADED ENDS 
¼ TO 2” (6 TO 50mm) CLASS 300 
BRONZE  

Class  Fig. No. Ends 

0174 Threaded 
Ends 

2874 Silver Brazed 
Tube Ends 

2875 
Silver Brazed 

Tube Ends 
Angle Style 

300  

Design Specifications   

Item Applicable  
Specification 

Pressure - temperature ratings MSS SP-80 
General valve design  MSS SP-80 

Thread design ASME B1.20.1 
Materials ASTM 

DESIGN FEATURES: 
• Plug type discs are held by a locknut. 
• Integral seats have openings equal to nominal pipe size 

of valve. 
• Valves can be reground without being removed from the 

line. 
• Each valve is shell and seat pressure tested per industry 

standard MSS SP-80. 
• Valves are specially cleaned and processed for oxygen or 

cryogenic service and are then sealed to prevent contami-
nation. 

• Valves available with non-extended bonnets. See Bronze 
and Iron Catalog for dimensions and weights of non-
extended design. 

STANDARD MATERIALS  
PART MATERIALS 

Body  B61 

Bonnet  B61 

Bonnet Ring B61 

Disc or Disc Holder (2)  B371 C69400 

Disc Locknut (2) B371 C69400 

Disc Plate (2) Brass 

Stem  SST 303 

Packing Nut B62 or B16 

Gland B16 

Packing PTFE 

Hand Wheel Malleable Iron or Steel 

Hand Wheel Nut Brass 

Wheel Plate Aluminum 

Stuffing Box B371 C69400 

Disc Insert (2) PCTFE (1) 

Extension Column SST 304 

Packing Collar Brass 

Spring Washer 17-7 PH 

Gasket Glass Filled PTFE 

(1) Other insert materials available. 
(2) Soft Seat design. 

Metal Seat Design with 
Silver Brazed Tube Ends 
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GLOBE VALVE DIMENSIONS (CLASS 300). 

SIZE FIG 0174 

in 
A C  D X (1) E WT  

lb 
CV 

mm kg 

¼ 2.13 2.0 0.25 12.0 2.5 1.6 0.6 

 6 54 51 6 305 64 0.7   

⅜ 2.25 2.0 0.38 12.0 2.5 1.1 1.4 

 10 57 51 10 305 64 0.5   

½ 2.50 2.3 0.50 12.0 2.8 2.5 2.5 

 13 64 58 13 305 70 1.1   

¾ 3.00 2.7 0.75 12.0 3.3 2.5 5.8 

 20 76 68 19 305 83 1.1   

1 3.56 2.7 1.00 13.0 3.3 4.1 10.7 

 25 90 68 25 330 83 1.9   

1½ 4.63 3.4 1.50 13.0 4.1 9.3 25 

40 117 86 38 330 103 4.2   

2 5.75 3.6 2.00 14.0 4.8 16.0 50 

50 146 92 51 356 121 7.3   

C = Packing sleeve to top open 
X = Center to top of stuffing box (Std) 
 
WT = Weight 
CV = Flow Coefficient 

(1) Other extensions available. Consult 
Powell Engineering. 
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MSS SP-80 SWING CHECK VALVES 
THREADED BONNET, THREADED ENDS  
¼ TO 3” (6 TO 75mm) CLASS 200 AND 300 
BRONZE Y-PATTERN 

• Each valve is shell and seat 
pressure tested per industry 
standard MSS SP-80. 

• Valves are specially cleaned 
and processed for oxygen or 
cryogenic service and are 
then sealed to prevent con-
tamination. 

Class  Fig. No. 

200 0560 

300 0563 

Design Specifications   
Item Applicable Specification 

Pressure - temperature ratings MSS SP-80 
General valve design  MSS SP-80 

Thread design ASME B1.20.1 
Materials ASTM 

DESIGN FEATURES: 
• By unscrewing the side plug 

and removing the cap and car-
rier pin, the carrier and disc 
assembly can be easily re-
moved. 

• Renewable disc is held by a 
locknut. 

• Integral seats. 
• Valves can be used in a hori-

zontal or vertical position; how-
ever, when installed in vertical 
line, flow must be upward with 
pressure under the disc. 

STANDARD MATERIALS  

PART MATERIALS 

Body  B61 

Cap  B61 (1) 

Disc or Disc Holder (2) B61 or B371 C69400 

Disc Nut  B16 

Disc Insert (2) PCTFE (3) 

Disc Plate (2) B16 

Screw or Disc Plate Nut (2) B16 

Carrier B62 or B124 C37700 

Carrier Pin B16 

Side Plug B16 

(1) B16 for ¾” and smaller sizes 
(2) Soft Seat design 
(3) Other insert materials available 

Soft Seat Design (2) 
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SWING CHECK VALVE DIMENSIONS (CLASS 200 & 300). 

WT = Weight 
CV = Flow Coefficient 

SIZE FIG 560 FIG 563 

in 
A B  D WT  

lb 
CV A B  D WT  

lb 
CV 

mm kg kg 

¼ 2.25 1.4 0.25 0.6 1 2.38 1.5 0.25 0.7 0.9 

 6 57 35 6 0.3   60 38 6 0.3   

⅜ 2.38 1.4 0.38 0.6 2 2.50 1.5 0.38 0.7 2.4 

 10 60 35 10 0.3   64 38 10 0.3   

½ 2.75 1.7 0.50 0.8 4 2.88 1.8 0.50 1.0 4.1 

 13 70 43 13 0.4   73 46 13 0.5   

¾ 3.13 2.0 0.75 1.3 9 3.25 2.1 0.75 1.6 9.1 

 20 79 51 19 0.6   83 54 19 0.7   

1 3.63 2.4 1.00 2.0 20 3.75 2.5 1.00 2.3 16.4 

 25 92 60 25 0.9   95 64 25 1.0   

1¼ 4.38 3.0 1.25 3.4 30 4.50 3.1 1.25 4.1 30 

32 111 76 32 1.5   114 79 32 1.9   

1½ 5.00 3.5 1.50 4.8 40 5.13 3.6 1.50 5.9 40 

40 127 89 38 2.2   130 90 38 2.7   

2 6.13 4.3 2.00 8.0 75 6.38 4.4 2.00 10.3 75 

50 156 108 51 3.6   162 111 51 4.7   

2½ 7.25 5.1 2.50 13.7 120 7.50 5.2 2.50 17.0 120 

65 184 129 64 6.2   191 132 64 7.7   

3 8.50 5.9 3.00 20.3 175 8.75 6.0 3.00 25.3 175 

75 216 149 76 9.2   222 152 76 11.5   
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MSS SP-80 SWING CHECK VALVES 
THREADED BONNET, SILVER BRAZE TUBING ENDS  
½ TO 3” (13 TO 75mm) CLASS 200 
BRONZE 

• Each valve is shell and seat 
pressure tested per industry 
standard MSS SP-80. 

• Valves are specially cleaned 
and processed for oxygen or 
cryogenic service and are 
then sealed to prevent con-
tamination. 

Class  Fig. No. 

200 2825 

Design Specifications   
Item Applicable Specification 

Pressure - temperature ratings MSS SP-80 

General valve design  MSS SP-80 

Materials ASTM 

DESIGN FEATURES: 
• By unscrewing the side plug 

and removing the cap and car-
rier pin, the carrier and disc 
assembly can be easily re-
moved. 

• Renewable disc is held by a 
locknut. 

• Integral seats. 
• Valves can be used in a hori-

zontal or vertical position; how-
ever, when installed in vertical 
line, flow must be upward with 
pressure under the disc. 

STANDARD MATERIALS  

PART MATERIALS 

Body  B61 

Cap  B61 (1) 

Disc or Disc Holder (2) B62 or B371 C69400 or B16 

Disc Nut  B16 

Disc Insert (2) PCTFE (3) 

Disc Plate (2) B16 

Screw or Disc Plate Nut (2) B16 

Carrier B62 or B124 C37700 

Carrier Pin B16 

Side Plug B16 

(1) B16 for ¾” and smaller sizes 
(2) Soft Seat design 
(3) Other insert materials available 

Metal Seat Design  
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SWING CHECK VALVE DIMENSIONS (CLASS 200). 

WT = Weight 
CV = Flow Coefficient 

SIZE FIG 560 

in 
A C D WT  

lb 
CV 

mm kg 

½ 3.00 1.4 0.50 1.0 4 

 13 76 35 13 0.5   

¾ 3.38 1.7 0.75 1.5 9 

 20 86 43 19 0.7   

1 3.75 2.1 1.00 1.5 20 

 25 95 52 25 0.7   

1½ 4.75 2.9 1.50 3.1 40 

40 121 75 38 1.4   

2 5.50 3.3 2.00 5.0 75 

50 140 84 51 2.3   

2½ 7.25 3.9 2.50 8.3 120 

65 184 100 64 3.8   

3 8.38 4.5 3.00 13.0 175 

75 213 114 76 5.9   
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GATE VALVES 
THREADED BONNET, ASME CLASS 200  
¼” to 2“ (6 TO 50 mm), THREADED OR SOCKET WELD ENDS 
CAST STAINLESS STEEL  

Class  Figure Number 

200 1832 

DESIGN FEATURES: 
• Fully guided solid wedge. 
• Socket weld ends are available. 
• Each valve is shell and seat pressure tested. 
• Integral seats are standard. 
• Valves are specially cleaned and processed for oxygen or cryogenic service and are then sealed to prevent contamination. 
• Bonnet chamber ventilation, in order to prevent excess pressure build up caused by trapped cryogenic liquids, is available upon re-

quest. 
• Valves available with non-extended bonnets. See Stainless Steel Catalog for dimensions and weights of non-extended design. 
 
NOTE: Powell reserves the right to convert threaded ends to socket weld. Remnant of threads will exist as pipe stop behind socket bore. 

PART MATERIALS 

Body A351 Gr. CF8M 

Bonnet A351 Gr. CF8M 

Wedge A351 Gr. CF8M 

Stem  A276 316 

Packing Nut SST 316 

Gland SST 316 

Packing PTFE 

Packing Collar SST 316 

Hand Wheel Malleable Iron or Steel 

Hand Wheel Nut Steel 

Identification Plate Aluminum 

Packing Sleeve SST 316 

Extension Column SST 304 

Design Specifications  

Item Applicable  
Specification 

Pressure - temperature ratings ASME B16.34 

General valve design  ASME B16.34 

Materials ASTM 

Socket weld ends ASME B16.11 

End threads—NPT ASME B1.20.1 
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C = Packing sleeve to top open 
X = Center to top of stuffing box (Std) 
  
WT = Weight 
CV = Flow coefficient 

SIZE FIG 1832 

in 
A C D E X (1) WT  

lb 
CV 

mm kg 

¼ 1.75 2.1 0.38 2.5 13.0 1.6 7.1 

7 44 54 10 64 330 0.7   

⅜ 2.00 2.1 0.38 2.5 13.0 1.6 7.1 

10 51 54 10 64 330 0.7   

½ 2.25 2.3 0.50 2.8 13.0 2.4 12.6 

13 57 60 13 70 330 1.1   

¾ 2.50 2.9 0.75 3.0 13.0 3.1 30 

20 64 73 19 76 330 1.4   

1 3.25 3.3 1.00 3.3 14.0 4.8 55 

25 83 83 25 83 356 2.2   

1 ½ 3.75 4.1 1.50 4.1 14.0 8.1 130 

38 95 105 38 103 356 3.7   

2 4.00 4.8 2.00 4.8 16.0 12.4 240 

50 102 122 51 121 406 5.6   

GATE VALVE DIMENSIONS (CLASS 200). 

(1) Other extensions available. Consult 
Powell Engineering. 
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ASME B16.34 GATE VALVES 
BOLTED BONNET, ASME CLASS 200-600 
¼” to 2” (6 TO 50 mm), THREADED OR SOCKET WELD ENDS 
CAST STAINLESS STEEL 

Class  Figure Number 
200 2490 
300 2467 (1) 
600 1973 (1) 

Design Specifications  
Item Applicable Specification 

Wall thickness  ASME B16.34 
Pressure - temperature ratings ASME B16.34 

General valve design  ASME B16.34 
End threads—NPT ASME B1.20.1 
Socket weld ends ASME B16.11 

Materials ASTM 

STANDARD MATERIALS (Other materials available) 
PART MATERIALS 
Body A351 Gr. CF3M 

Bonnet A351 Gr. CF8M 

Wedge  A351 Gr. CF8M 
Stem  A276 316 

Stem Bushing  A 439 Gr. D2 
Gland Flange A351 Gr. CF8 

Eye Bolt A193 Gr. B8 
Eye Bolt Nut A194 Gr.8 
Groove Pin Series 300 

Gland A276 316 
Packing PTFE 
Gasket Graphite 

Hand Wheel Malleable Iron or Steel 
Hand Wheel Nut Malleable Iron or Steel 

Key Steel 
Lubricant Fitting Steel 

Body / Bonnet Stud A193 Gr. B8 
Body / Bonnet Nut A194 Gr.8 
Identification Plate Series 300 SST  

Yoke A351 Gr. CF8M 

Extension Column 304 SST 

DESIGN FEATURES: 
• Seat face: Ground and lapped to a smooth 

finish. 
• Flexible Wedge with low center stem –

wedge contact. Wedge is ground and 
lapped to a smooth finish and closely 
guided to prevent dragging and seat dam-
age.  

• Non-rotating stem with precision ACME 
threads and burnished finish. Double 
ACME threads for faster operation. 

• Body and bonnet joint accurately ma-
chined.  

• Each valve is shell, seat and backseat pres-
sure tested. 

• Valves are available with socket weld 
ends. 

• Yoke bushing can be lubricated to 
minimize friction and prolong life of 
the stem. 

• Body and bonnet castings are preci-
sion machined.  

• Gland has two-piece construction for 
easy alignment. 

• Valves are specially cleaned and 
processed for oxygen or cryogenic 
service and are then sealed to prevent 
contamination. 

• Bonnet chamber ventilation, in order 
to prevent excess pressure build up 
caused by trapped cryogenic liquids, 
is available upon request. 

• Each valve has a unique certification 
number that is traceable to the valve 
certification sheet which includes MTR 
data, pressure test report, inspection 
report and certificate of conformance. 

• Other available options as follows: 
-Alternate valve materials 
-Alternate trim materials 
-Non-extended design 
-Other options available as  
  specified 
  
NOTE: Powell reserves the right to 
convert threaded ends to socket weld. 
Remnant of threads will exist as pipe 
stop behind socket bore. 

1) See pages 27-28 for flanged and buttweld designs. 
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GATE VALVE DIMENSIONS (CLASSES 200-600) 

SIZE ASME 600 

in 
A C D E X (1) WT  

lb 
CV 

mm kg 

¼ 2.13 5.1 0.38 3.0 13.0 6.2 7.1 

6 54 130 10 76 330 2.8   

⅜ 2.13 5.1 0.38 3.0 13.0 6.2 7.1 

10 54 130 10 76 330 2.8   

½ 3.00 5.6 0.50 3.5 13.0 7.8 12.6 

13 76 141 13 89 330 3.5   

¾ 3.50 6.3 0.75 4.0 13.0 10.2 30 

19 89 189 19 102 330 4.6   

1 4.00 6.8 1.00 5.0 14.0 14.7 55 

25 102 171 25 127 356 6.7   

1½ 5.00 8.4 1.50 7.0 14.0 27.1 130 

38 127 213 38 178 356 12.3   

2 5.75 9.7 2.00 8.0 16.0 37.2 240 

50 146 246 51 203 406 16.9   

(1) Other extensions available. 
Consult Powell Engineering. 

C = Bottom of yoke flange to top 
open 

X = Center to bottom of yoke 
flange (Std) 

  
WT = Weight 
CV = Flow coefficient 

SIZE ASME 200 ASME 300 

in 
A C D E X (1) WT  

lb 
CV A C D E X (1) WT  

lb 
CV 

mm kg kg 

¼ 2.13 5.1 0.38 3.0 13.0 5.4 7.1 2.13 5.1 0.38 3.0 13.0 5.3 7.1 

6 54 130 10 76 330 2.4   54 130 10 76 330 2.4   

⅜ 2.13 5.1 0.38 3.0 13.0 5.4 7.1 2.13 5.1 0.38 3.0 13.0 5.3 7.1 

10 54 130 10 76 330 2.4   54 130 10 76 330 2.4   

½ 3.00 5.6 0.50 3.5 13.0 7.5 12.6 3.00 5.6 0.50 3.5 13.0 7.3 12.6 

13 76 141 13 89 330 3.4   76 141 13 89 330 3.3   

¾ 3.50 6.3 0.75 4.0 13.0 9.6 30 3.50 6.3 0.75 4.0 13.0 9.2 30 

19 89 189 19 102 330 4.4   89 189 19 102 330 4.2   

1 4.00 6.8 1.00 4.5 14.0 13.1 55 4.00 6.8 1.00 4.5 14.0 13.2 55 

25 102 171 25 114 356 5.9   102 171 25 114 356 6.0   

1½ 4.63 8.4 1.50 6.0 14.0 23.8 130 4.63 8.4 1.50 6.0 14.0 23.8 130 

38 117 213 38 152 356 10.8   117 213 38 152 356 10.8   

2 5.00 9.7 2.00 7.0 16.0 29.5 240 5.00 9.7 2.00 7.0 16.0 34.5 240 

50 127 246 51 178 406 13.4   127 246 51 178 406 15.6   
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ASME B16.34 GATE VALVES 
BOLTED BONNET, ASME CLASS 150-600 
½” TO 6” (13 TO 150 mm), FLANGED OR BUTTWELD ENDS 
CAST STAINLESS STEEL 

Class  Figure Number 
150 2456 
300 2467 (2) 
600 1973 (2) 

Design Specifications  
Item Applicable Specification 

Wall thickness  ASME B16.34 
Pressure - temperature ratings ASME B16.34 

General valve design   ASME B16.34 
Flanged ends ASME B16.5 
Buttweld ends ASME B16.25 

Materials ASTM 

STANDARD MATERIALS (Other materials available) 
PART MATERIALS 
Body A351 Gr. CF8M (1) 

Bonnet A351 Gr. CF8M 

Wedge  A351 Gr. CF8M 
Stem  A276 316 

Stem Bushing  A 439 Gr. D2 
Gland Flange A351 Gr. CF8 

Eye Bolt A193 Gr. B8 
Eye Bolt Nut A194 Gr.8 
Groove Pin Series 300 

Gland A276 316 
Packing PTFE 
Gasket Graphite 

Hand Wheel Malleable Iron or Steel 
Hand Wheel Nut Malleable Iron or Steel 

Key Steel 
Lubricant Fitting Steel 

Body / Bonnet Stud A193 Gr. B8 
Body / Bonnet Nut A194 Gr.8 
Identification Plate Series 300 SST  

Yoke A351 Gr. CF8M 

Extension Column 304 SST 

DESIGN FEATURES: 
• Seat face: Ground and lapped to a smooth 

finish. 
• Flexible Wedge with low center stem –

wedge contact. Wedge is ground and 
lapped to a smooth finish and closely 
guided to prevent dragging and seat dam-
age.  

• Non-rotating stem with precision ACME 
threads and burnished finish. Double 
ACME threads for faster operation. 

• Body and bonnet joint accurately ma-
chined.  

• Each valve is shell, seat and backseat pres-
sure tested. 

• Yoke bushing can be lubricated to 
minimize friction and prolong life of 
the stem. 

• Body and bonnet castings are preci-
sion machined.  

• Gland has two-piece construction for 
easy alignment. 

• Valves are specially cleaned and 
processed for oxygen or cryogenic 
service and are then sealed to prevent 
contamination. 

• Bonnet chamber ventilation, in order 
to prevent excess pressure build up 
caused by trapped cryogenic liquids, 
is available upon request. 

• Each valve has a unique certification 
number that is traceable to the valve 
certification sheet which includes MTR 
data, pressure test report, inspection 
report and certificate of conformance. 

• Other available options as follows: 
-Alternate valve materials 
-Alternate trim materials 
-Non-extended design 
-Other options available as  
  specified 
  
NOTE: Powell reserves the right to 
convert threaded ends to socket weld. 
Remnant of threads will exist as pipe 
stop behind socket bore. 

1) CF3M for weld end bodies. 
2) See pages 25-26 for threaded and socketweld designs. 
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GATE VALVE DIMENSIONS (CLASSES 150-600) 

(1) Other extensions available. 
Consult Powell Engineering. 

C = Bottom of yoke flange to top open 
X = Center to bottom of yoke flange (Std) 
  
FE = Flanged ends 
WE = Buttweld ends 
WT = Weight 
CV = Flow coefficient 

SIZE ASME 150 ASME 300 
in A  

C D E X (1) 
WT  lb WT  lb 

CV A C D E X (1) 
WT  lb WT  lb 

CV 

mm FE WE FE kg WE kg FE kg WE kg 

½ 4.25 5.6 0.50 3.5 13.0 8.7 7.5 12.6 5.50 5.6 0.50 3.5 13.0 10.0 7.3 12.6 

13 108 141 13 89 330 3.9 3.4   140 141 13 89 330 4.5 3.3   

¾ 4.62 6.3 0.75 4.0 13.0 11.5 9.6 30 6.00 6.3 0.75 4.0 13.0 14.3 9.2 30 

19 117 189 19 102 330 5.2 4.4   152 189 19 102 330 6.5 4.2   

1 5.00 6.8 1.00 4.5 14.0 16.6 13.1 55 6.50 6.8 1.00 4.5 14.0 19.5 13.2 55 

25 127 171 25 114 356 7.5 5.9   165 171 25 114 356 8.8 6.0   

1½ 6.50 8.4 1.50 6.0 14.0 29.7 23.8 130 7.50 8.4 1.50 6.0 14.0 38.9 23.8 130 

38 165 213 38 152 356 13.5 10.8   190 213 38 152 356 17.6 10.8   

2 7.00 8.50 9.7 2.00 7.0 16.0 34.2 29.5 240 8.50 9.7 2.00 7.0 16.0 42.6 33.6 240 

50 178 216 246 51 178 406 15.5 13.4   216 246 51 178 406 19.3 15.2   

2½ 7.50 9.50 10.4 2.50 7.0 19.0 56 50 390 9.50 10.4 2.50 7.0 19.0 63 49 390 

65 190 241 264 64 178 483  25 23    241 264 64 178 483 29 22   

3 8.00 11.12 11.3 3.00 7.0 19.0 68 63 560 11.12 11.3 3.00 9.0 19.0 72 67 560 

80 203 282 286 76 178 483 31 29   282 286 76 229 483 33 30   

4 9.00 12.00 13.6 4.00 9.0 20.0 110 99 1020 12.00 13.6 4.00 10.0 20.0 148 130 1020 

100 229 305 344 102 229 508 50 45   305 344 102 254 508 67 59   

6 10.50 15.88 18.4 6.00 11.0 24.0 175 165 2440 15.88 18.9 6.00 14.0 24.0 278 225 2440 

150 267 403 467 152 279 610 79 75   403 479 152 356 610 126 102   

SIZE ASME 600 

in 
A C D E X (1) 

WT  lb WT  lb 
CV 

mm FE kg WE kg 

½ 6.50 5.6 0.50 3.5 13.0 11.0 7.8 12.6 

13 165 141 13 89 330 5.0 3.5   

¾ 7.50 6.3 0.75 4.0 13.0 18.1 10.2 30 

19 190 189 19 102 330 8.2 4.6   

1 8.50 6.8 1.00 5.0 14.0 25.0 14.7 55 

25 216 171 25 127 356 11.3 6.7   

1½ 9.50 8.4 1.50 7.0 14.0 43.9 27.1 130 

38 241 213 38 178 356 19.9 12.3   

2 11.50 9.7 2.00 8.0 16.0 82.2 62.2 240 

50 292 246 51 203 406 37.3 28.2   

Weld End Design 
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ASME B16.34 GATE VALVES 
BOLTED BONNET, ASME CLASS 150-300 
8” TO 12” (200 TO 300 mm), FLANGED OR BUTTWELD ENDS 
CAST STAINLESS STEEL 

Class  Figure Number 

150 2456 

300 2467  

STANDARD MATERIALS (Other materials available) 
PART MATERIALS 
Body A351 Gr. CF8M (1) 

Bonnet A351 Gr. CF8M 

Wedge  A351 Gr. CF8M 

Stem  A276 316 
Stem Bushing  A 439 Gr. D2 
Gland Flange A351 Gr. CF8 

Eye Bolt A193 Gr. B8 
Eye Bolt Nut A194 Gr.8 
Groove Pin Series 300 

Gland A276 316 
Packing PTFE 
Gasket Graphite 

Hand Wheel Malleable Iron or Steel 
Hand Wheel Nut Malleable Iron or Steel 

Key Steel 
Lubricant Fitting Steel 

Body / Bonnet Stud A193 Gr. B8 
Body / Bonnet Nut A194 Gr.8 
Identification Plate Series 300 SST  

DESIGN FEATURES: 
• Seat face: Ground and lapped to a smooth 

finish. 
• Flexible Wedge with low center stem –

wedge contact. Wedge is ground and lapped 
to a smooth finish and closely guided to 
prevent dragging and seat damage.  

• Non-rotating stem with precision ACME 
threads and burnished finish. Double 
ACME threads for faster operation. 

• Body and bonnet joint accurately ma-
chined.  

• Each valve is shell, seat and backseat pres-
sure tested. 

• Valves are specially cleaned and proc-
essed for oxygen or cryogenic service and 
are then sealed to prevent contamination. 

• Bonnet chamber ventilation, in order to 
prevent excess pressure build up caused 
by trapped cryogenic liquids, is available 
upon request. 

• Yoke bushing can be lubricated to mini-
mize friction and prolong life of the stem. 

• Body and bonnet castings are precision 
machined.  

• Gland has two-piece construction for 
easy alignment. 

• Each valve has a unique certifica-
tion number that is traceable to the 
valve certification sheet which 
includes MTR data, pressure test 
report, inspection report and certifi-
cate of conformance. 

• Other available options as follows: 
-Alternate valve materials 
-Alternate trim materials 
-Non-extended design 
-Other options available as  
  specified 
  
NOTE: Powell reserves the right to 
convert threaded ends to socket 
weld. Remnant of threads will exist 
as pipe stop behind socket bore. 

1) CF3M for weld end bodies. 

Design Specifications  
Item Applicable Specification 

Wall thickness  ASME B16.34 
Pressure - temperature ratings ASME B16.34 

General valve design  ASME B16.34 
Flanged ends ASME B16.5 
Buttweld ends ASME B16.25 

Materials ASTM 
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GATE VALVE DIMENSIONS (CLASSES 150-300) 

(1) Other extensions available. 
Consult Powell Engineering. 

C = Bottom of yoke flange to top open 
X = Center to bottom of yoke flange (Std) 
  
FE = Flanged ends 
WE = Buttweld ends 
WT = Weight 
CV = Flow coefficient 

SIZE ASME 150 ASME 300 

in 
C D E X (1) 

WT  lb WT  lb 
CV A C D E X (1) 

WT  lb WT  lb 
CV 

mm FE WE FE kg WE kg FE kg WE kg 

8 11.50 16.50 25.1 8.00 14.0 28.0 266 225 4490 16.50 27.0 8.00 16.0 28.0 427 394 4490 

200 292 419 638 203 356 711 121 102  419 686 203 406 711 194 179  

10 13.00 18.00 30.6 10.00 16.0 32.0 433 362 7000 18.00 31.9 10.00 20.0 32.0 687 631 7000 

250 330 457 778 254 406 813 196 164  457 810 254 508 813 312 286  

12 14.00 19.75 37.3 12.00 18.0 36.0 575 560 10500 19.75 37.3 12.00 20.0 36.0 981 941 10500 

300 356 502 946 305 457 914 261 254  502 946 305 508 914 445 427  

A    

Weld End Design 
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ASME B16.34 GLOBE VALVES 
BOLTED BONNET, ASME CLASS 200-600 
¼” to 2” (6 TO 50 mm), THREADED OR SOCKET WELD ENDS 
CAST STAINLESS STEEL 

Class  Figure Number 
150 2474 
300 2447 (1)  
600 1983 (1) 

1) See pages 33-34 for flanged and buttweld designs. 
2) Soft seat design. 

Design Specifications  
Item Applicable Specification 

Wall thickness  ASME B16.34 
Pressure - temperature ratings ASME B16.34 

General valve design  ASME B16.34 

Materials ASTM 

End Threads-NPT ASME B1.20.1 
Socket Weld Ends ASME B16.11 

DESIGN FEATURES: 
• Seat face: Ground and lapped to a smooth 

finish. 
• Body and bonnet joint accurately machined.  
• Swivel disc for optimal seating and longer 

seat life . 
• Stems are rotating / rising design. 
• Each valve is shell, seat and backseat pres-

sure tested. 
• Body and bonnet castings are precision 

machined.  
• Gland has two-piece construction for easy 

alignment. 
• Valves are specially cleaned and processed 

for oxygen or cryogenic service and are then 
sealed to prevent contamination. 

• Each valve has a unique certification num-
ber that is traceable to the valve certifica-
tion sheet which includes MTR data, pres-
sure test, inspection result and certificate 
of conformance. 

• Other available options as follows: 
-Alternate valve materials 
-Alternate trim materials 
-Non-extended design 
-Other options available as  
  specified 
 
NOTE: Powell reserves the right to con-
vert threaded ends to socket weld when 
needed, which will result in thread rem-
nants as pipe stop. 

PART MATERIALS 
Body A351 Gr. CF3M 

Bonnet  A351 Gr. CF8M 

Disc or Disc Holder (2) A276 316 

Disc Locknut A276 316 
Stem  A276 316 

Gland Flange A351 Gr. CF8 
Eye Bolt A193 Gr. B8 

Eye Bolt Nut A194 Gr. 8 
Gland A276 316 

Packing PTFE 
Gasket Graphite 

Hand Wheel Malleable Iron or Steel 
Hand Wheel Nut Steel 
Stem Bushing A582 416 

Body / Bonnet Bolt A193 Gr. B8 
Body / Bonnet Nut A194 Gr.8 

Set Screw Steel 
Identification Plate Series 300 SST 

STANDARD MATERIALS (Other materials available) 

Disc Insert (2) PCTFE 
Disc Washer (2) SST 316 

Disc Insert Nut (2) A194 Gr. 8 

Yoke A351 Gr. CF8M 

Extension Column SST 304 

Metal Disc 



 

32 

GLOBE VALVE DIMENSIONS (CLASSES 200-600) 

(1) Other extensions available. 
Consult Powell Engineering. 

C = Bottom of yoke flange to top open 
X = Center to bottom of yoke flange (Std) 
  
WT = Weight 
CV = Flow coefficient 

SIZE ASME 200 ASME 300 

in 
A C D E X (1) WT 

lb 
CV A C D E X (1) WT 

lb 
CV 

mm kg kg 

¼ 2.88 5.5 0.50 3.0 12.0 5.3 2.5 2.88 5.5 0.50 3.0 12.0 5.4 2.5 

7 73 140 13 76 305 2.4   73 140 13 76 305 2.4   

⅜ 2.88 5.5 0.50 3.0 12.0 5.3 2.5 2.88 5.5 0.50 3.0 12.0 5.4 2.5 

10 73 140 13 76 305 2.4   73 140 13 76 305 2.4   

½ 2.88 5.5 0.50 3.0 12.0 5.3 2.5 2.88 5.5 0.50 3.0 12.0 5.6 2.5 

13 73 140 13 76 305 2.4   73 140 13 76 305 2.5   

¾ 3.25 5.9 0.75 3.5 12.0 6.1 5.8 3.25 5.9 0.75 3.5 12.0 6.2 5.8 

20 83 149 19 89 305 2.8   83 149 19 89 305 2.8   

1 3.75 6.5 1.00 4.0 13.0 9.8 10.7 3.75 6.5 1.00 4.0 13.0 10.2 10.7 

25 95 165 25 102 330 4.4   95 165 25 102 330 4.6   

1½ 5.50 7.6 1.50 5.0 13.0 18.3 25 5.50 7.6 1.50 5.0 13.0 23.7 25 

38 140 194 38 127 330 8.3   140 194 38 127 330 10.8   

2 6.00 8.2 2.00 6.0 14.0 25.9 50 6.00 8.2 2.00 6.0 14.0 31.9 50 

50 152 208 51 152 356 11.7   152 208 51 152 356 14.5   

SIZE ASME 600 

in 
A C D E X (1) WT 

lb 
CV 

mm kg 

½ 2.88 5.5 0.50 3.0 12.0 5.5 2.5 

13 73 140 13 76 305 2.5   

¾ 3.25 5.9 0.75 3.5 12.0 6.4 5.8 

20 83 149 19 89 305 2.9   

1 3.75 6.6 1.00 5.0 13.0 10.5 10.7 

25 95 167 25 127 330 4.8   

1½ 5.63 8.1 1.50 7.0 13.0 27.1 25 

38 143 206 38 178 330 12.3   

2 6.25 9.1 2.00` 8.0 14.0 54.4 50 

50 159 232 51 203 356 24.7   
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ASME B16.34 GLOBE VALVES 
BOLTED BONNET, ASME CLASS 150-600 
½” TO 4” (13 TO 100 mm), FLANGED OR BUTTWELD ENDS 
CAST STAINLESS STEEL 

Class  Figure Number 
150 2475 
300 2447 (3)  
600 1983 (3) 

1) CF3M for weld end bodies. 
2) Soft seat design. 
3) See pages 31-32 for threaded and socketweld designs. 

Design Specifications  
Item Applicable Specification 

Wall thickness  ASME B16.34 
Pressure - temperature ratings ASME B16.34 

General valve design  ASME B16.34 

Materials ASTM 

Flanged ends ASME B16.5 
Buttweld ends ASME B16.25 

DESIGN FEATURES: 
• Seat face: Ground and lapped to a smooth 

finish. 
• Body and bonnet joint accurately machined.  
• Swivel disc for optimal seating and longer 

seat life . 
• Stems are rotating / rising design. 
• Each valve is shell, seat and backseat pres-

sure tested. 
• Body and bonnet castings are precision 

machined.  
• Gland has two-piece construction for easy 

alignment. 
• Valves are specially cleaned and processed 

for oxygen or cryogenic service and are then 
sealed to prevent contamination. 

• Weld ends are available per ASME B16.25 
or per customer’s specification. 

• Flanges: 
        Classes 150-300: 1/16” raised face. 
 Class 600: 1/4” raised face. 
        Finish 125-250 AARH for all valves. 
• Each valve has a unique certification num-

ber that is traceable to the valve certifica-
tion sheet which includes MTR data, pres-
sure test, inspection result and certificate 
of conformance. 

• Other available options as follows: 
-Alternate valve materials 
-Alternate trim materials 
-Non-extended design. 
-Other options available as  
  specified 
 
NOTE: Powell reserves the right to con-
vert threaded ends to socket weld when 
needed, which will result in thread rem-
nants as pipe stop. 

PART MATERIALS 
Body A351 Gr. CF8M (1) 

Bonnet  A351 Gr. CF8M 

Disc or Disc Holder (2) A276 316 

Disc Locknut A276 316 
Stem  A276 316 

Gland Flange A351 Gr. CF8M 
Eye Bolt A193 Gr. B8 

Eye Bolt Nut A194 Gr. 8 
Gland A276 316 

Packing PTFE 
Gasket Graphite 

Hand Wheel Malleable Iron or Steel 
Hand Wheel Nut Steel 
Stem Bushing A582 416 

Body / Bonnet Bolt A193 Gr. B8 
Body / Bonnet Nut A194 Gr.8 

Set Screw Steel 
Identification Plate Series 300 SST 

STANDARD MATERIALS (Other materials available) 

Disc Insert (2) PCTFE 
Disc Washer (2) SST 316 

Disc Insert Nut (2) SST 316 

Yoke A351 Gr. CF8M 

Extension Column SST 304 

Metal Disc 
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GLOBE VALVE DIMENSIONS (CLASSES 150-600) 

(1) Other extensions available. 
Consult Powell Engineering. 

C = Bottom of yoke flange to top open 
X = Center to bottom of yoke flange (Std) 
  
FE = Flanged ends 
WE = Buttweld ends 
WT = Weight 
CV = Flow coefficient 

SIZE ASME 150 ASME 300 

in 
C D E X (1) 

WT  lb WT  lb 
CV A C D E X (1) 

WT  lb WT  lb 
CV 

mm FE kg WE kg FE kg WE kg 

½ 4.25 5.5 0.50 3.5 12.0 6.8 5.3 2.5 6.00 5.5 0.50 3.5 12.0 8.3 5.6 2.5 

13 108 140 13 89 305 3.1 2.4   152 140 13 89 305 3.8 2.5   

¾ 4.62 5.9 0.75 4.0 12.0 8.1 6.1 5.8 7.00 5.9 0.75 4.0 12.0 12.9 6.2 5.8 

19 117 149 19 102 305 3.7 2.8   178 149 19 102 305 5.9 2.8   

1 5.00 6.5 1.00 4.5 13.0 12.4 9.8 10.7 8.00 6.5 1.00 4.5 13.0 16.2 10.2 10.7 

25 127 165 25 114 330 5.6 4.4   203 165 25 114 330 7.3 4.6   

1½ 6.50 7.6 1.50 6.0 13.0 24.6 18.3 25 9.00 7.6 1.50 6.0 13.0 29.9 23.7 25 

38 165 194 38 152 330 11.2 8.3   229 194 38 152 330 13.6 10.8   

2 8.00 8.2 2.00 7.0 14.0 35.6 25.9 50 10.50 8.2 2.00 7.0 14.0 40.2 31.9 50 

50 203 208 51 178 356 16.1 11.7   267 208 51 178 356 18.2 14.5   

2½ 8.50 9.1 2.50 7.0 14.0 53 45 75 11.50 9.1 2.50 7.0 14.0 78 64 75 

65 216 232 64 178 356 24 20   292 232 64 178 356 35 29   

3 9.50 10.3 3.00 7.0 14.0 98 82 110 12.50 10.3 3.00 9.0 14.0 128 106 110 

80 241 262 76 178 356 44 37   318 262 76 229 356 58 48   

4 11.50 13.7 4.00 9.0 16.0 143 116 200 14.00 14.4 4.00 10.0 16.0 173 140 200 

100 292 348 102 229 406 65 53   356 365 102 254 406 78 64   

A   

SIZE ASME 600 

in 
A C D E X (1) 

WT  lb WT  lb 
CV 

mm FE kg WE kg 

½ 6.50 5.5 0.50 3.5 12.0 9.9 5.6 2.5 

13 165 140 13 89 305 4.5 2.5   

¾ 7.50 5.9 0.75 4.0 12.0 14.4 6.4 5.8 

19 190 149 19 102 305 6.5 2.9   

1 8.50 6.6 1.00 5.0 13.0 19.6 10.5 10.7 

25 216 167 25 127 330 8.9 4.8   

1½ 9.50 8.1 1.50 7.0 13.0 41.9 27.1 25 

38 241 206 38 178 330 19.0 12.3   

2 11.50 9.1 2.00 8.0 14.0 72.4 54.4 50 

50 292 232 51 203 356 32.8 24.7   

Weld End Design 
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ASME B16.34 GLOBE VALVES 
BOLTED BONNET, ASME CLASS 150-300 
6” to 12” (150 TO 300 mm), FLANGED OR BUTTWELD ENDS 
CAST STAINLESS STEEL 

Class  Figure Number 

150 2475 

300 2447  

Item Applicable Specification 
Wall thickness  ASME B16.34 

Pressure - temperature ratings ASME B16.34 
General valve design  B16.34 

End to End dimensions  ASME B16.10 
Flange design ASME B16.5 

Butt Weld design ASME B16.25 
Materials ASTM 

Design Specifications  

DESIGN FEATURES: 
• Seat face: Ground and lapped to a smooth 

finish. 
• Body and bonnet joint accurately ma-

chined.  
• Swivel disc for optimal seating and longer 

seat life. 
• Stems of hand wheel operated design are 

rotating / rising design. 
• Each valve is shell, seat and backseat pres-

sure tested. 
• Integral seats are standard. Renewable 

seat rings available on special order 
• Gland has two-piece construction for easy 

alignment. 
• Weld ends are available per ASME 

B16.25 or per customer’s specification. 
• Flanges: 
        Classes 150-300: 1/16” raised face. 
        Finish 125-250 AARH for all valves. 

• Valves are specially cleaned and proc-
essed for oxygen or cryogenic service 
and are then sealed to prevent contami-
nation. 

• Each valve has a unique certification 
number that is traceable to the valve 
certification sheet which includes MTR 
data, pressure test, inspection result and 
certificate of conformance. 

• Heavier walled API 600 design avail-
able. 

• Other available options as follows: 
-Alternate valve materials 
-Alternate trim materials 
-Non-extended design 
-Other options available as  
  specified 

PART MATERIALS 
Body A351 Gr. CF8M (1) 

Bonnet A351 Gr. CF8M 

Disc or Disc Holder (2) A276 316 
Disc Insert (2) PCTFE 

Disc Washer (2) SST 316 
Disc Insert Nut (2) A194 Gr. 8 

Disc Locknut A276 316 
Stem  A276 316 

Stem Bushing A439 D-2 
Gland Flange A351 Gr. CF8 

Eye Bolt A193 Gr. B8 
Eye Bolt Nut A194 Gr.8 

Gland A276 316 
Packing PTFE 

Packing Washer / Packing Spacer A276 316 
Gasket Graphite 

Extension Column SST 304 
Hand Wheel Malleable Iron or Steel 

Hand Wheel Nut Steel 
Body / Bonnet Stud A193 Gr. B8 
Body / Bonnet Nut A194 Gr.8 
Identification Plate Series 300 SST 

STANDARD MATERIALS (Other materials available) 

Yoke A351 Gr. CF8M 

1) CF3M for weld end bodies. 
2) Soft seat design. 

Metal Disc 
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GLOBE VALVE DIMENSIONS (CLASSES 150-300) 

(1) Other extensions available. 
Consult Powell Engineering. 

C = Bottom of yoke flange to top open 
X = Center to bottom of yoke flange (Std) 
  
FE = Flanged ends 
WE = Buttweld ends 
WT = Weight 
CV = Flow coefficient 

SIZE ASME 150 ASME 300 

in 
A   C D E X (1) 

WT  lb WT  lb 
CV A C D E X (1) 

WT  lb WT  lb 
CV 

mm FE kg WE kg FE kg WE kg 

6 16.00 18.5 6.00 15.8 20.0 241 197 480 17.50 18.5 6.00 17.7 20.0 352 283 480 

150 406 470 152 400 508 109 89  445 470 152 450 508 160 128  

8 19.50 18.5 8.00 17.7 24.0 266 225 880 

200 495 470 203 450 610 121 102  

10 24.50 19.5 10.00 21.7 28.0 433 362 1370 

250 622 495 254 550 711 196 164  

12 27.50 25.6 12.00 23.6 28.0 575 560 2050 

300 699 650 305 600 711 261 254  

See Powell Engineering for More Information 

Weld End Design 
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1) See pages 39-40 for flanged and butt weld designs. 
2) Soft seat design. Class  Figure Number 

200 2341 

300 2346 (1) 

600 2350 (1) 

DESIGN FEATURES: 
• Integral Seats 
• Swivel disc for improved seat alignment 

and longer life. 
• Each valve is shell and seat pressure 

tested. 
• Check valves are suitable for service in 

horizontal line with cap vertical or in a 
vertical line with flow upward. 

• Carrier Pin is confined within the body 
wall and is not accessible from the exte-
rior. This eliminates potential leak path 
with side plug design. 

• Disc suspended from valve cap and with-
out side plugs. 

• Cap has a male and female joint. 

ASME B16.34 WALL SWING CHECK VALVES 
BOLTED BONNET, CLASS 200-600 
¼ to 2“ (6 TO 50 mm), THREADED OR SOCKET WELD ENDS 
CAST STAINLESS STEEL 

STANDARD MATERIALS  
(Other materials available)   

PART MATERIALS 

Body  A351 Gr. CF3M 

Cap  A351 Gr. CF8M 

Disc or Disc Holder (2) A276 316 or A351 CF8M 

Gasket  Graphite 

Carrier A351 Gr. CF8M 

Carrier Pin A276 316 

Disc Nut SST 316 

Body / Cap Stud A193 Gr. B8 

Body / Cap Nut A194 Gr.8 

Locating Pin SST 

Identification Plate Series 300 SST 

Disc Insert (2) PCTFE 

Disc Washer (2) SST 316 

Disc Insert Nut (2) SST 316 

• Valves are specially cleaned and 
processed for oxygen or cryogenic 
service and are then sealed to pre-
vent contamination. 

• Each valve has a unique certifica-
tion number that is traceable to the 
valve certification sheet which 
includes MTR data, pressure test, 
inspection result and certificate of 
conformance. 

• Other available options as follows: 
-Alternate valve materials 
-Alternate trim materials 
-Special cleaning for applications  
  such as oxygen or chlorine 

  
NOTE: Powell reserves the right to 
convert threaded ends to socket 
weld, which will result in thread 
remnants as pipe stop. 

Design Specifications  

Item Applicable  
Specification 

Wall thickness  ASME B16.34 
Pressure - temperature 

ratings ASME B16.34 

General valve design  ASME B16.34 
End Threads-NPT ASME B1.20.1 
Socket Weld Ends ASME B16.11 

Materials ASTM 

Metal Disc 
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SWING CHECK VALVE DIMENSIONS (CLASS 200-300) 

C = Center to top 
  
WT = Weight 
CV = Flow coefficient 

SIZE ASME 200 ASME 300 

in 
A C D WT  

lb 
CV A C D WT  

lb 
CV 

mm kg kg 

¼ 2.75 2.2 0.44 2.1 3.0 2.75 2.2 0.44 2.1 3.0 

6 70 55 11 1.0   70 55 11 1.0   

⅜ 2.75 2.2 0.44 2.1 3.0 2.75 2.2 0.44 2.1 3.0 

10 70 55 11 1.0   70 55 11 1.0   

½ 2.75 2.2 0.44 2.1 3.0 2.75 2.2 0.44 2.1 3.0 

13 70 55 11 1.0   70 55 11 1.0   

¾ 3.75 3.0 0.75 3.3 9.2 3.75 3.0 0.75 4.4 9.2 

19 95 76 19 1.5   95 76 19 2.0   

1 4.00 3.4 1.00 4.9 17 4.00 3.4 1.00 6.1 17 

25 102 86 25 2.2   102 86 25 2.8   

1¼ 4.75 3.4 1.25 7.3 27 4.75 3.4 1.25 8.5 27 

32 121 86 32 3.3   121 86 32 3.9   

1½ 5.50 4.1 1.50 10.6 40 5.50 4.1 1.50 10.6 40 

38 140 103 38 4.8   140 103 38 4.8   

2 6.00 4.6 2.00 15.5 75 6.00 4.6 2.00 15.5 75 

50 152 116 51 7.0   152 116 51 7.0   
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1) See pages 37-38 for threaded and socket weld designs. 
2) Soft seat design. 
3) CF3M for weld end bodies. 

ASME B16.34 WALL SWING CHECK VALVES 
BOLTED BONNET, CLASS 150-300 
½” TO 8” (13 TO 200 mm), FLANGED OR BUTTWELD ENDS 
CAST STAINLESS STEEL 

Class  Figure Number 

150 2342 

300 2346 (1) 

DESIGN FEATURES: 
• Integral Seats 
• Swivel disc for improved seat alignment 

and longer life. 
• Each valve is shell and seat pressure 

tested. 
• Check valves are suitable for service in 

horizontal line with cap vertical or in a 
vertical line with flow upward. 

• Carrier Pin is confined within the body 
wall and is not accessible from the exte-
rior. This eliminates potential leak path 
with side plug design. 

• Disc suspended from valve cap and with-
out side plugs. 

• Cap has a male and female joint. 
• Weld ends are available per ASME 

B16.25 or per customer’s specification. 
• Flanges: 
        Classes 150-300: 1/16” raised face. 
        Finish 125-250 AARH for all valves. 

STANDARD MATERIALS  
(Other materials available)   

PART MATERIALS 

Body  A351 Gr. CF8M (3) 

Cap  A351 Gr. CF8M 

Disc or Disc Holder (2) A276 316 or A351 CF8M 

Gasket  Graphite 

Carrier A351 Gr. CF8M 

Carrier Pin A276 316 

Disc Nut SST 316 

Body / Cap Stud A193 Gr. B8 

Body / Cap Nut A194 Gr.8 

Locating Pin SST 

Identification Plate Series 300 SST 

Disc Insert (2) PCTFE 

Disc Washer (2) SST 316 

Disc Insert Nut (2) SST 316 

• Valves are specially cleaned and 
processed for oxygen or cryogenic 
service and are then sealed to pre-
vent contamination. 

• Each valve has a unique certifica-
tion number that is traceable to the 
valve certification sheet which 
includes MTR data, pressure test, 
inspection result and certificate of 
conformance. 

• Other available options as follows: 
-Alternate valve materials 
-Alternate trim materials 
-Special cleaning for applications  
  such as oxygen or chlorine 

Design Specifications  

Item Applicable  
Specification 

Wall thickness  ASME B16.34 
Pressure - temperature 

ratings ASME B16.34 

General valve design  ASME B16.34 
Flanged ends ASME B16.5 
Buttweld ends ASME B16.25 

Materials ASTM 

Metal Disc 
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SWING CHECK VALVE DIMENSIONS (CLASS 150-300) 

C = Center to top 
 
FE = Flanged ends 
WE = Buttweld ends 
WT = Weight 
CV = Flow coefficient 

SIZE ASME 150 ASME 300 

in 
A C D 

WT lb WT lb 
CV A C D 

WT lb WT lb 
CV 

mm FE kg WE kg FE kg WE kg 

½ 4.25 2.2 0.50 3.6 2.1 3.9 6.00 2.2 0.50 7.0 2.1 3.9 

13 108 55 13 1.6 1.0   152 55 13 3.2 1.0   

¾ 4.62 3.0 0.75 5.3 3.3 9.2 7.00 3.0 0.75 12.5 3.3 9.2 

20 117 76 19 2.4 1.5   178 76 19 5.7 1.5   

1 5.00 3.4 1.00 7.5 4.9 17 8.50 3.4 1.00 18.0 4.9 17 

25 127 86 25 3.4 2.2   216 86 25 8.2 2.2   

1½ 6.50 4.1 1.50 14.6 10.6 40 9.50 4.1 1.50 30.0 10.6 40 

38 165 103 38 6.6 4.8   241 103 38 13.6 4.8   

2 8.00 4.6 2.00 24.0 15.5 75 10.50 4.6 2.00 39.0 15.5 75 

50 203 116 51 10.9 7.0   267 116 51 17.7 7.0   

2½ 8.50 5.6 2.50 33 30 120 11.50 5.6 2.50 45 34 120 

65 216 142 170 17 15   292 142 170 22 17   

3 9.50 5.8 3.00 38 37 175 12.50 5.8 3.00 73 52 175 

80 241 148 192 19 18   318 148 192 36 26   

4 11.50 6.5 4.00 69 51 315 14.00 6.5 4.00 92 69 315 

100 292 165 213 34 25   356 164 213 46 34   

6 14.00 8.2 6.00 119 94 760 17.50 8.6 6.00 172 124 760 

150 356 208 273 59 46   444 218 299 85 61   

8 19.50 10.1 8.00 229 178 1390 

200 495 257 349 113 88   
                   

Weld End Design 
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Class  Figure Number 

150 2342 

DESIGN FEATURES: 
• Integral Seats 
• Swivel disc for improved seat alignment and 

longer life. 
• Each valve is shell and seat pressure tested. 
• Check valves are suitable for service in horizontal 

line with cap vertical or in a vertical line with flow 
upward. 

• Carrier Pin is confined within the body wall and 
is not accessible from the exterior. This eliminates 
potential leak path with side plug design. 

• Cap has a male and female joint. 
• Weld ends are available per ASME B16.25 or per 

customer’s specification. 
• Flanges: 
        Classes 150-300: 1/16” raised face. 
        Finish 125-250 AARH for all valves. 
• Valves are specially cleaned and processed for 

oxygen or cryogenic service and are then sealed to 
prevent contamination. 

• Each valve has a unique certification number that 
is traceable to the valve certification sheet which 
includes MTR data, pressure test, inspection result 
and certificate of conformance. 

• Other available options as follows: 
-Alternate valve materials 
-Alternate trim materials 
-Special cleaning for applications  
  such as oxygen or chlorine 

ASME B16.34 WALL SWING CHECK VALVES 
BOLTED BONNET, CLASS 150 
10” to 12” (250 TO 300 mm), FLANGED OR BUTTWELD ENDS 
CAST STAINLESS STEEL 

1) CF3M for weld end bodies. 
2) Soft seat design. 

Metal Disc 

STANDARD MATERIALS (Other materials available)   
PART MATERIALS 

Body  A351 Gr. CF8M (1) 

Cap  A351 Gr. CF8M 

Disc or Disc 
Holder (2) A276 316 or A351 CF8M 

Gasket  Graphite 

Carrier A351 Gr. CF8M 

Carrier Pin A276 316 

Disc Nut SST 316 

Disc Carrier 
Hanger A351 Gr. CF8M 

Disc Carrier 
Hanger Bolts A193 Gr. B8M 

Body / Cap Stud A193 Gr. B8 

Body / Cap Nut A194 Gr.8 

Identification Plate Series 300 SST 

Disc Insert (2) PCTFE 

Disc Insert Nut (2) SST 316 

Design Specifications  

Item Applicable  
Specification 

Wall thickness  ASME B16.34 

Pressure - temperature 
ratings ASME B16.34 

General valve design  ASME B16.34 

Flanged ends ASME B16.5 

Buttweld ends ASME B16.25 

Materials ASTM 
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SWING CHECK VALVE DIMENSIONS (CLASS 150) 

SIZE ASME 150 

in 

A C D 

WT lb WT lb 

CV 

mm FE kg WE kg 

10 24.50 14.2 10.00 448 348 2175 

250 622 359 451 221 172   

12 27.50 15.6 12.00 648 504 3250 

300 698 397 521 320 249   

C = Center to top 
 
FE = Flanged ends 
WE = Buttweld ends 
WT = Weight 
CV = Flow coefficient 

Weld End Design 
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FORGED CRYOGENIC VALVES  

The quality and benefits expected of all Powell valves 
are extended and preserved with its forged line. 

For more dimensional information, see Powell Forged Catalog. 

 Valves in cold service can present an engineering challenge 
because of the fragility of the packing at continuously low tem-
peratures. To combat this, Powell Valves offers an assortment of 
cryogenic valves that all come standard with an extended bonnet 
and stem. These extensions help to keep the packing away from 
the low temperatures of the cryogenic fluid and thus function 
safely and efficiently. 

Features: 
⇒ All cryogenic valves are specially processed and carefully 

cleaned and degreased in specialized clean areas. They are 
then sealed to prevent contamination. 

⇒ Cryogenic valves can serve in temperatures as low as    
–423° F. 

⇒ Powell welcomes the development of custom designs 
needed to accommodate unique customer needs. 

⇒ Extended bonnets and stems provide an adequate distance 
for the packing to maintain the safety, integrity and effi-
ciency of the valve. 

⇒ Powell also provides non-extended cryogenic valves, but 
recommends their use in only intermittent and non-
extreme cold uses. 

⇒ At the customers’ request, Powell also offers gate valve 
bonnet chamber ventilation in order to prevent excess 
pressure build up caused by trapped cryogenic liquids. 

Cryogenic Forged Gate Valve 

Eǆtension >engtŚs ;yͿ 
  G�TE V�>VES G>OBE V�>VES 

English 
;INͿ 

CLASS 
SI�E ;INͿ SI�E ;INͿ 

¼ ⅜ ½ ¾ 1 1 ½ 2 ¼ ⅜ ½ ¾ 1 1 ½ 2 

150, 300, 600, 
and 800 13 13 13 13 14 14 16 12 12 12 12 13 13 14 

1500 and 2500 See Powell Engineering See Powell Engineering 

  

Metric 
;MMͿ 

CLASS 
SIZE ;MMͿ SIZE ;MMͿ 

6 10 13 19 25 38 50 6 10 13 19 25 38 50 

150, 300, 600, 
and 800 330 330 330 330 356 356 406 305 305 305 305 330 330 356 

1500 and 2500 See Powell Engineering See Powell Engineering 
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CAST STEEL EXTENDED BONNET VALVES  

For more dimensional information, see Powell Cast Steel Catalog. 

Other sizes available on request 

Eǆtension >engtŚs ;yͿ 

  G�TE V�>VES G>OBE V�>VES 

English 
;INͿ 

CLASS 
SI�E ;INͿ SI�E ;INͿ 

1 1½ 2 2½ 3 4 6 8 10 12 2 2½ 3 4 6 8 10 12 

150, 
300, 
and 

14 14 16 19 19 20 24 28 32 36 14 14 14 16 20 24 28 28 

900 
and 

1500 
See Powell Engineering See Powell Engineering 

  

Metric 
;MMͿ 

CLASS 
SIZE ;MMͿ SIZE ;MMͿ 

25 40 50 65 80 100 150 200 250 300 50 65 80 100 150 200 250 300 

150, 
300, 
and 

356 356 406 483 483 508 610 711 813 914 356 356 356 406 508 610 711 711 

900 
and 

1500 
See Powell Engineering See Powell Engineering 

Some situations require the extra height provided by cryogenic 
valves, without being in low temperature services. Knowing 
this, Powell Valves offers its cast carbon and low alloy steel 
gate and globe valves with the option of extended bonnets.  

Extended Bonnet Cast Steel Gate Valve 

Features: 
⇒ In cases where the valve is required to have extra cleaning for 

the service, Powell offers valves cleaned in the same manner 
as cryogenic valves. 

⇒ Powell welcomes the development of custom designs needed 
to accommodate unique customer needs. 

⇒ Extended bonnets and stems help to position the handwheel 
as well as the gland flange to allow easier access for usage 
and maintenance when the valve is located in hard to reach 
positions. 

NOTE: Most carbon steels are not rated for service below –20° F, 
and thus should not be used in cryogenic services. 
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VALVE STANDARDS AND RELATED INFORMATION 

1.  Corrosion Resistant Steel and Bronze Designs 

(A) ASME B16.34  ĺ Valves – Flanged, Threaded, and Welded End 

This is the basic ASME valve standard for steel and corrosion resistant alloys. This standard contains re-
quirements such as minimum shell wall thickness, pressure/temperature ratings, and pressure testing re-
quirements. 

(B) ASME B16.5       ĺ Pipe Flanges and Flanged Fittings 

(C) ASME B16.10  ĺ Face to Face and End to End Dimensions of Valves 

(D) ASME B16.25  ĺ Buttwelding Ends 

(E)        MSS SP-80          ĺ Bronze Gate, Globe, Angle and Check Valves 

2. Powell Publications and Miscellaneous Information 

The Handbook of Valve Information contains valve selection, storage, installation, operation, and maintenance infor-
mation for all Powell Valves. 
  
NOTE: Prior to any installation or maintenance, appropriate precautions must be followed. For example, all pressure 
must be relieved from the valve and affected piping prior to servicing and proper protective clothing and equipment 
must be worn. 
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PRESSURE/TEMPERATURE RATINGS 

TABLE 1 

ASTM B61 AND B62 BRONZE 

NOTES:    
(a) For Bronze Cryogenic Valves, -20 °F ratings extend to –325 °F 

(b) Pressure - Temperature Ratings—ASME B16.24 

(c) Solder Joint Valve Ratings may be limited by the solder composition. See MSS SP-80 Paragraph 2.4 and Annex A for more infor-
mation 

(d) Some codes (i.e.-ASME BPVC, Section 1) limit the rating temperatures of the indicated material to 406 °F 

(e) Alternate Ratings for valves sizes ǩ - 2” having threaded ends and metal to metal union ring body-bonnet joints 

PRESShRE ;cͿ Ͳ psig 

  

M�TERI�> 

�STM BͲ62 �STM BͲ6ϭ 

PRESS. C>�SS C>�SS ϭ25 C>�SS ϭ50 C>�SS 200 C>�SS ϯ00 

END CONN. THD THD F>G ;bͿ THD THD ;eͿ THD 

TEMP. ;aͿ ΣF 
            

-20 To 150 200 300 225 400 1000 600 

200 185 270 210 375 920 560 

250 170 240 195 350 830 525 

300 155 210 180 325 740 490 

350 140 180 165 300 650 450 

400 -- -- -- 275 560 410 

406 125 150 150 -- -- -- 

450 120 ;dͿ 145;dͿ -- 250 480 375 

500 -- -- -- 225 390 340 

550 -- -- -- 200 300 300 
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PRESSURE/TEMPERATURE RATINGS 

TABLE 2 

STANDARD CLASS 

SPECIAL CLASS 

NOTE:   (1) The rating at –20° F extends down to –423° F for cryogenic valves. 
 (2) For welded end valves only. Flanged end ratings terminate at 1000° F. 

NOTE:   Special Class Ratings apply to Threaded and Weld End Valves only and require upgrading per paragraph 8 of ASME B16.34 

ASTM A351 Grade CF3M (316L) (a) 
ASTM A351 Grade CF8M (316) (b) 

(a) Not to be used over 850° F. 
(b) At temperatures over 1000º F, use only when the carbon content is 0.04% or higher. This requirement must be specified 

by customer when applicable. 

Working Pressures by Classes, psig 
Temperature, ºF 150 200 300 600 900 1500 2500 4500 

-20 to 100 (1) 275 400 720 1,440 2,160 3,600 6,000 10,800 
200 235 360 620 1,240 1,860 3,095 5,160 9,290 
300 215 330 560 1,120 1,680 2,795 4,660 8,390 
400 195 300 515 1,025 1,540 2,570 4,280 7,705 
500 170 270 480 955 1,435 2,390 3,980 7,165 
600 140 240 450 900 1,355 2,255 3,760 6,770 
650 125 230 440 885 1,325 2,210 3,680 6,625 
700 110 215 435 870 1,305 2,170 3,620 6,515 
750 95 205 425 855 1,280 2,135 3,560 6,410 
800 80 190 420 845 1,265 2,110 3,520 6,335 
850 65 180 420 835 1,255 2,090 3,480 6,265 
900 50 170 415 830 1,245 2,075 3,460 6,230 
950 35 150 385 775 1,160 1,930 3,220 5,795 

1,000 20 130 365 725 1,090 1,820 3,030 5,450 
1,050 20(2) 125 360 720 1,080 1,800 3,000 5,400 
1,100 20(2) 115 305 610 915 1,525 2,545 4,575 
1,150 20(2) 90 235 475 710 1,185 1,970 3,550 
1,200 20(2) 75 185 370 555 925 1,545 2,775 
1,250 20(2) 60 145 295 440 735 1,230 2,210 
1,300 20(2) 50 115 235 350 585 970 1,750 
1,350 20(2) 45 95 190 290 480 800 1,440 
1,400 20(2) 35 75 150 225 380 630 1,130 
1,450 20(2) 30 60 115 175 290 485 875 
1,500 15(2) 25 40 85 125 205 345 620 

Working Pressures by Classes, psig 
Temperature, ºF 150 300 600 900 1500 2500 4500 
-20 to 100 (1) 290 750 1,500 2,250 3,750 6,250 11,250 

200 265 690 1,380 2,075 3,455 5,760 10,365 
300 240 625 1,250 1,870 3,120 5,200 9,360 
400 220 575 1,145 1,720 2,865 4,775 8,600 
500 205 535 1,065 1,600 2,665 4,440 7,995 
600 195 505 1,005 1,510 2,520 4,195 7,555 
650 190 495 985 1,480 2,465 4,105 7,395 
700 185 485 970 1,455 2,425 4,040 7,270 
750 185 475 955 1,430 2,385 3,975 7,150 
800 180 470 945 1,415 2,355 3,930 7,070 
850 180 465 930 1,400 2,330 3,885 6,990 
900 180 465 925 1,390 2,315 3,860 6,950 
950 175 460 915 1,375 2,290 3,815 6,870 

1,000 160 420 840 1,260 2,105 3,505 6,310 
1,050 160 420 840 1,260 2,105 3,505 6,310 
1,100 145 380 765 1,145 1,905 3,180 5,720 
1,150 115 295 590 885 1,480 2,465 4,435 
1,200 90 230 465 695 1,155 1,930 3,470 
1,250 70 185 370 555 920 1,535 2,765 
1,300 55 145 290 435 730 1,215 2,185 
1,350 45 120 240 360 600 1,000 1,800 
1,400 35 95 190 285 470 785 1,415 
1,450 30 75 145 220 365 605 1,095 
1,500 20 50 105 155 260 430 770 
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PRESSURE/TEMPERATURE RATINGS 

TABLE 3 

STANDARD CLASS 

SPECIAL CLASS 
NOTE: (1) For welded end valves only. Flanged end ratings terminate at 1000° F. 

NOTE:   Special Class Ratings apply to Threaded and Weld End Valves only and require upgrading per paragraph 8 of ASME B16.34 

ASTM A351 Grade CF3 (304L) (a) 
ASTM A351 Grade CF8 (304) (b) 

(a) Not to be used over 800° F. 
(b) At temperatures over 1000º F, use only when the carbon content is 0.04% or higher. This requirement must be specified by 

customer when applicable. 

Working Pressures by Classes, psig 
Temperature, ºF 150 300 600 900 1500 2500 4500 

-20 to 100 275 720 1,440 2,160 3,600 6,000 10,800 
200 230 600 1,200 1,800 3,000 5,000 9,000 
300 205 540 1,075 1,615 2,690 4,480 8,065 
400 190 495 995 1,490 2,485 4,140 7,450 
500 170 465 930 1,395 2,330 3,880 6,985 
600 140 440 885 1,325 2,210 3,680 6,625 
650 125 430 865 1,295 2,160 3,600 6,480 
700 110 420 845 1,265 2,110 3,520 6,335 
750 95 415 825 1,240 2,065 3,440 6,190 
800 80 405 810 1,215 2,030 3,380 6,085 
850 65 395 790 1,190 1,980 3,300 5,940 
900 50 390 780 1,165 1,945 3,240 5,830 
950 35 380 765 1,145 1,910 3,180 5,725 

1,000 20 355 710 1,065 1,770 2,950 5,315 
1,050 20(1) 325 650 975 1,630 2,715 4,885 
1,100 20(1) 255 515 770 1,285 2,145 3,855 
1,150 20(1) 205 410 615 1,030 1,715 3,085 
1,200 20(1) 165 330 495 825 1,370 2,470 
1,250 20(1) 135 265 400 670 1,115 2,005 
1,300 20(1) 115 225 340 565 945 1,695 
1,350 20(1) 95 185 280 465 770 1,390 
1,400 20(1) 75 150 225 380 630 1,130 
1,450 20(1) 60 115 175 290 485 875 
1,500 15(1) 40 85 125 205 345 620 

Working Pressures by Classes, psig 
Temperature, ºF 150 300 600 900 1500 2500 4500 

-20 to 100 290 750 1,500 2,250 3,750 6,250 11,250 
200 255 670 1,340 2,010 3,350 5,580 10,045 
300 230 600 1,200 1,800 3,000 5,000 9,000 
400 215 555 1,110 1,665 2,770 4,620 8,315 
500 200 520 1,040 1,560 2,600 4,330 7,795 
600 190 495 985 1,480 2,465 4,105 7,395 
650 185 480 965 1,445 2,410 4,020 7,230 
700 180 470 945 1,415 2,355 3,930 7,070 
750 175 460 920 1,380 2,305 3,840 6,910 
800 175 455 905 1,360 2,265 3,770 6,790 
850 170 440 885 1,325 2,210 3,685 6,630 
900 165 435 870 1,300 2,170 3,615 6,510 
950 165 425 850 1,280 2,130 3,550 6,390 

1,000 160 415 830 1,245 2,075 3,460 6,230 
1,050 155 405 815 1,220 2,035 3,395 6,105 
1,100 125 320 645 965 1,605 2,680 4,820 
1,150 100 255 515 770 1,285 2,145 3,855 
1,200 80 205 410 615 1,030 1,715 3,085 
1,250 65 165 335 500 835 1,395 2,505 
1,300 55 140 285 425 705 1,180 2,120 
1,350 45 115 230 345 580 965 1,735 
1,400 35 95 190 285 470 785 1,415 
1,450 30 75 145 220 365 610 1,095 
1,500 20 50 105 155 260 430 770 
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CHEMICAL AND PHYSICAL PROPERTIES 
CAST STAINLESS STEELS AND BRONZE 

TABLE 4 

*For temperatures over 1000° F, minimum CARBON is 0.04. Customer must specify if temperature is over 1000° F and this  
  minimum CARBON is required. 
**For temperature below -50° F Special cryogenic cleaning may be required. For temperatures below -100° F, special  
     cryogenic extensions may be required. See Cryogenic section of catalog for more information. 

 
NOTE:  Chemical Compositions Are In Units Of Percent 

ASTM STANDARD 
GRADE 
TYPE 

A351  A351  A351  A351 ASTM    ASTM    
CF3  CF8   CF3M  CF8M B-61   B-62   
304L 304 316L 316     

CARBON (C) (Min) - - - - - - 
(Max) 0.03 0.08 0.03 0.08 - - 

MANGANESE (Mn) (Min) - - - - - - 
(Max) 1.50 1.50 1.50 1.50 - - 

PHOSPHOROUS (P) (Min) - - - - - - 
(Max) 0.040 0.040 0.040 0.040 0.05 0.05 

SULFUR (S) (Min) - - - - - - 
(Max) 0.040 0.040 0.040 0.040 0.05 0.08 

SILICON (Si) (Min) - - - - - - 
(Max) 2.00 2.00 1.50 1.50 0.005 0.005 

COPPER (Cu) (Min) - - - - 86.0 84.0 
(Max) - - - - 90.0 86.0 

NICKEL  (Ni) (Min) 8.0 8.0 9.0 9.0 - - 
(Max) 12.0 11.0 13.0 12.0 1.0 1.0 

CHROMIUM (Cr) (Min) 17.0 18.0 17.0 18.0 - - 
(Max) 21.0 21.0 21.0 21.0 - - 

MOLYBDENUM (Mo) (Min) - - 2.0 2.0 - - 
(Max) 0.50 0.50 3.0 3.0 - - 

TIN (Sn) (Min) - - - - 5.5 4.0 
(Max) - - - - 6.5 6.0 

ZINC (Zn) (Min) - - - - 3.0 4.0 
(Max) - - - - 5.0 6.0 

LEAD (Pb) (Min) - - - - 1.0 4.0 
(Max) - - - - 2.0 6.0 

ANTIMONY (Sb) (Min) - - - - - - 
(Max) - - - - 0.25 0.25 

ALUMINUM (Al) (Min) - - - - - - 
(Max) - - - - 0.005 0.005 

IRON (Fe) (Min) - - - - - - 
(Max) - - - - 0.25 0.30 

TENSILE STRENGTH (Min) 70 Ksi 70 Ksi 70 Ksi 70 Ksi 34 Ksi 30 Ksi  

YIELD STRENGTH (Min) 30 Ksi 30 Ksi 30 Ksi 30 Ksi 16 Ksi 14 Ksi 

ELONGATION (Min) 35% 35% 30% 30% 24% 20% 

TEMPERATURE  (Min)** -425F -425F -425F -425F -325F -325F 
(Max) 800F 1500F* 850F 1500F* 550F 450F 
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TRIM DESCRIPTIONS (c) 

TABLE 5 

(a) Minimum 50HB differential hardness between mating seating surfaces 
 
(b) Stellite 6 ™ or equal. 
 

(c) Note: Not all trims listed in table are suitable for cryogenic service. Consult Powell engineering 
if assistance is needed in trim material selections. 

API Trim No. Powell Trim  
Designation 

Seat Nominal  
Description 

Seat Nominal  
Composition  

Nominal Hardness 
(HB) 

Typical Stem/
Backseat Material 

1 1 F6 13 Cr 250 min (a) TYPE 410 or 420 
(13Cr) 

2 E 304 18Cr-8Ni - TYPE 304 (18Cr-
8Ni) 

5 5 Hardfaced Co-CrA (b) 350 TYPE 410 or 420 
(13 Cr) 

8 8 F6 and 13 Cr. 250 TYPE 410 or 420 
(13 Cr) 

Hardfaced Co-CrA (b) 350   
9 9 Monel Ni-Cu Alloy - Monel (Ni-Cu) 

10 0 316 18 Cr-8Ni-Mo - TYPE 316 (18Cr-
8Ni-Mo) 

11 D Monel and Ni-Cu Alloy - Monel (Ni-Cu) 
Hardfaced  Co-CrA (b) 350   

12 2 316 and 18Cr-8Ni-Mo  - TYPE 316 (18Cr-
8Ni-Mo) 

Hardfaced  Co-CrA (b) 350   

13 3 Alloy 20 19Cr-29Ni - Alloy 20 (19Cr-
29Ni) 

14 4 Alloy 20 and 19Cr-29Ni - Alloy 20 (19Cr-
29Ni) 

Hardfaced Co-CrA (b) 350   

15 U Hardfaced Co-Cr-A(b) 350 TYPE 304 (18Cr-
8Ni) 

16 6 Hardfaced  Co-Cr-A(b) 350 TYPE 316 (18Cr-
8Ni-Mo) 

17 7 Hardfaced Co-Cr-A(b) 350 TYPE 347(18Cr-
10Ni-Cb) 

18 J Hardfaced Co-Cr-A(b) 350 Alloy 20 (19Cr-
29Ni) 

Integral ½HF A 
Equal to Body Equal to Body - 

Equal to Body 
Hardfaced  Co-CrA (b) - 

Integral Full HF B Hardfaced Hardfaced - Equal to Body 
Integral C Equal to Body Equal to Body - Equal to Body 
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SOCKET WELD END DIMENSIONS 

TABLE 6 

Size 

English ;inͿ Metric ;mmͿ 
Socket Bore 

Diameter 
;BͿ 

Max Depth of 
Socket 

;JͿ 

Socket Bore 
Diameter 

;BͿ 

Max Depth of 
Socket 

;JͿ Min Min 

¼ 
0.575 

0.38 
14.6 

9.5 
0.555 14.2 

⅜ 
0.710 

0.38 
18.0 

9.5 
0.690 17.6 

½ 
0.875 

0.38 
22.2 

9.5 
0.855 21.8 

¾ 
1.085 

0.50 
27.6 

12.5 
1.065 27.2 

     

1  
1.350 

0.50  
34.3 

1.330 33.9 

1¼ 
1.695 

0.50 
43.1 

12.5 
1.675 42.7 

1½ 
1.935 

0.50 
49.2 

12.5 
1.915 48.8 

2 
2.426 

0.62 
61.7 

16.0 
2.406 61.2 

12.5  

Data taken from tables 
1 and I1 in ASME 

B16.11 

NOTE: Powell reserves the right to convert threaded ends to socket weld, which will result in thread remnants 
as pipe stop. 
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SILVER BRAZE TUBING END DIMENSIONS 

TABLE 7 

Size 

English ;inͿ Metric ;mmͿ 

Socket Bore 
Diameter Max Depth of Socket Socket Bore 

Diameter Max Depth of Socket 

;BͿ Min ;JͿ ;BͿ Min ;JͿ 

Ь 
0.381 

0.27 
9.7 

6.9 
0.377 9.6 

д 
0.506 

0.31 
12.9 

7.9 
0.502 12.8 

Ъ  
0.631 

0.38 
16.0 

9.7 
0.627 15.9 

          

в 
0.881 

0.41 
22.4 

10.4 
0.877 22.3 

1 
1.132 

0.44 
28.8 

11.2 
1.128 28.7 

1Ъ 
1.633 

0.63 
41.5 

16 
1.628 41.4 

              

2 
2.133 

0.66 
54.2 

16.8 
2.128 54.1 

2Ъ 
2.633 

0.78 
66.9 

19.8 
2.628 66.8 

3 
3.133 

0.83 
79.6 

21.1 
3.128 79.5 
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DIMENSIONS OF WROUGHT STEEL PIPE AND WELD END CONFIGURATIONS 

TABLE 8 

*SEE SKETCHES 1 AND 2 

PIPE DIMENSIONS IDENTIFICATION WELD END DIMENSIONS* 

INCH NOMINAL 
SIZE 

OUTSIDE 
DIAMETER 

IN. 

WALL THICKNESS 
IN. SCHEDULE 

VALVE OD  
A 

IN. 

PIPE ID  
B 

IN. 

C 
 IN. 

¼ 0.540 0.065 …. 10/10S   0.410   
  0.540 0.088 STD 40/40S   0.364   
  0.540 0.119 XS 80/80S   0.302   
                
⅜ 0.675 0.065 …. 10/10S   0.545   
  0.675 0.091 STD 40/40S   0.493   
  0.675 0.126 XS 80/80S   0.423   
                
½ 0.840 0.083 …. 10/10S   0.674   
  0.840 0.109 STD 40/40S   0.622   
  0.840 0.147 XS 80/80S   0.546   
                
¾ 1.050 0.083 …. 10/10S   0.884   
  1.050 0.113 STD 40/40S   0.824   
  1.050 0.154 XS 80/80S   0.742   
                
1 1.315 0.109 …. 10/10S   1.097   
  1.315 0.133 STD 40/40S   1.049   
  1.315 0.179 XS 80/80S   0.957   
                

1¼ 1.660 0.109 … 10/10S   1.442   
  1.660 0.140 STD 40/40S   1.380   
  1.660 0.191 XS 80/80S   1.278   
                

1½ 1.900 0.109 …. 10/10S   1.682   
  1.900 0.145 STD 40/40S   1.610   

  1.900 0.200 XS 80/80S   1.500   

                
2 2.375 0.109 …. 10/10S   2.157   
  2.375 0.154 STD 40/40S   2.067   
  2.375 0.218 XS 80/80S   1.939   
                

2½ 2.875 0.120 …. 10/10S 2.96 2.635   
  2.875 0.203 STD 40/40S 2.96 2.469 2.479 
  2.875 0.276 XS 80/80S 2.96 2.323 2.351 
  2.875 0.375 …. 160 2.96 2.125 2.178 
  2.875 0.552 XXS …. 2.96 1.771 1.868 
                
3 3.500 0.120 …. 10/10S 3.59 3.260   
  3.500 0.216 STD 40/40S 3.59 3.068 3.081 
  3.500 0.300 XS 80/80S 3.59 2.900 2.934 
  3.500 0.438 …. 160 3.59 2.624 2.692 
  3.500 0.600 XXS …. 3.59 2.300 2.409 
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DIMENSIONS OF WROUGHT STEEL PIPE AND WELD END CONFIGURATIONS 

TABLE 8 (cont.) 

*SEE SKETCHES 1 AND 2 

PIPE DIMENSIONS IDENTIFICATION WELD END DIMENSIONS* 
INCH NOMINAL 

SIZE 
OUTSIDE 

DIAMETER 
IN. 

WALL THICKNESS 
IN. 

SCHEDULE VALVE OD  
A 

IN. 

PIPE ID  
B 

IN. 

C 
 IN. 

4 4.500 0.120 …. 10/10S 4.62 4.260   
  4.500 0.237 STD 40/40S 4.62 4.026 4.044 
  4.500 0.337 XS 80/80S 4.62 3.826 3.869 
  4.500 0.438 …. 120 4.62 3.624 3.692 
  4.500 0.531 …. 160 4.62 3.438 3.530 
  4.500 0.674 XXS …. 4.62 3.152 3.279 
                
6 6.625 0.134 …. 10/10S 6.78 6.357   
  6.625 0.280 STD 40/40S 6.78 6.065 6.094 
  6.625 0.432 XS 80/80S 6.78 5.761 5.828 
  6.625 0.562 …. 120 6.78 5.501 5.600 
  6.625 0.719 …. 160 6.78 5.187 5.326 
  6.625 0.864 XXS  …. 6.78 4.897 5.072 
                
8 8.625 0.148 …. 10/10S 8.78 8.329   
  8.625 0.250 …. 20 8.78 8.125 8.146 
  8.625 0.322 STD 40/40S 8.78 7.981 8.020 
  8.625 0.406 …. 60 8.78 7.813 7.873 
  8.625 0.500 XS 80/80S 8.78 7.625 7.709 
  8.625 0.594 …. 100 8.78 7.437 7.544 
  8.625 0.719 …. 120 8.78 7.187 7.326 
  8.625 0.812 …. 140 8.78 7.001 7.163 
  8.625 0.875 XXS …. 8.78 6.875 7.053 
  8.625 0.906 …. 160 8.78 6.813 6.998 
                

10 10.750 0.165 …. 10/10S 10.94 10.420   
  10.750 0.250 …. 20/20S 10.94 10.250 10.272 
  10.750 0.365 STD 40/40S 10.94 10.020 10.070 
  10.750 0.500 XS 60/80S 10.94 9.750 9.834 
  10.750 0.594 …. 80 10.94 9.562 9.670 
  10.750 0.719 …. 100 10.94 9.312 9.451 
  10.750 0.844 …. 120 10.94 9.062 9.232 
  10.750 1.000 XXS 140 10.94 8.750 8.959 
  10.750 1.125 …. 160 10.94 8.500 8.740 
                

12 12.750 0.180 …. 10/10S 12.97 12.390   
  12.750 0.250 …. 20 12.97 12.250 12.272 
  12.750 0.375 STD 40S 12.97 12.000 12.053 
  12.750 0.406 …. 40 12.97 11.938 11.999 
  12.750 0.500 XS 80S 12.97 11.750 11.834 
  12.750 0.562 …. 60 12.97 11.626 11.725 
  12.750 0.688 …. 80 12.97 11.374 11.505 
  12.750 0.844 …. 100 12.97 11.062 11.232 
  12.750 1.000 XXS 120 12.97 10.750 10.959 
  12.750 1.125 …. 140 12.97 10.500 10.740 
  12.750 1.312 …. 160 12.97 10.126 10.413 
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DIMENSIONS OF WROUGHT STEEL PIPE AND WELD END CONFIGURATIONS 

TABLE 8 (cont.) 

*SEE SKETCHES 1 AND 2 

PIPE DIMENSIONS IDENTIFICATION WELD END DIMENSIONS* 
INCH NOMINAL 

SIZE 
OUTSIDE 

DIAMETER 
IN. 

WALL THICKNESS 
IN. 

SCHEDULE VALVE OD  
A 

IN. 

PIPE ID  
B 

IN. 

C 
 IN. 

14 14 0.188 …. 10S 14.25 13.624   

  14 0.250 …. 10 14.25 13.500   
  14 0.312 …. 20 14.25 13.376 13.413 
  14 0.375 STD 30 14.25 13.250 13.303 
  14 0.438 …. 40 14.25 13.124 13.192 
  14 0.500 XS …. 14.25 13.000 13.084 
  14 0.594 …. 60 14.25 12.812 12.920 
  14 0.750 …. 80 14.25 12.500 12.646 
  14 0.938 …. 100 14.25 12.124 12.318 
  14 1.094 …. 120 14.25 11.812 12.044 
  14 1.250 …. 140 14.25 11.500 11.771 
  14 1.406 …. 160 14.25 11.188 11.498 
                

16 16 0.188 …. 10S 16.25 15.624   
  16 0.250 …. 10 16.25 15.500   
  16 0.312 …. 20 16.25 15.376 15.413 
  16 0.375 STD 30 16.25 15.250 15.303 
  16 0.500 XS 40 16.25 15.000 15.084 
  16 0.656 …. 60 16.25 14.688 14.811 
  16 0.844 …. 80 16.25 14.312 14.482 
  16 1.031 …. 100 16.25 13.938 14.155 
  16 1.219 …. 120 16.25 13.562 13.826 
  16 1.438 …. 140 16.25 13.124 13.442 
  16 1.594 …. 160 16.25 12.812 13.170 
                

18 18 0.188 …. 10S 18.28 17.624   
  18 0.250 …. 10 18.28 17.500   
  18 0.312 …. 20 18.28 17.376 17.413 
  18 0.375 STD …. 18.28 17.250 17.303 
  18 0.500 XS …. 18.28 17.000 17.084 
  18 0.562 …. 40 18.28 16.876 16.975 
  18 0.750 …. 60 18.28 16.500 16.646 
  18 0.938 …. 80 18.28 16.124 16.318 
  18 1.156 …. 100 18.28 16.688 15.936 
  18 1.375 …. 120 18.28 15.250 15.553 
  18 1.562 …. 140 18.28 14.876 15.225 
  18 1.781 …. 160 18.28 14.438 14.842 
                

20 20 0.218 …. 10S 20.31 19.564   
  20 0.250 …. 10 20.31 19.500   
  20 0.375 STD 20 20.31 19.250 19.303 
  20 0.500 XS 30 20.31 19.000 19.084 
  20 0.594 …. 40 20.31 18.812 18.920 
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DIMENSIONS OF WROUGHT STEEL PIPE AND WELD END CONFIGURATIONS 

TABLE 8 (cont.) 

*SEE SKETCHES 1 AND 2 

PIPE DIMENSIONS IDENTIFICATION WELD END DIMENSIONS* 

INCH NOMINAL 
SIZE 

OUTSIDE 
DIAMETER 

IN. 

WALL THICKNESS 
IN. 

SCHEDULE VALVE OD  
A 

IN. 

PIPE ID  
B 

IN. 

C 
 IN. 

  20 0.812 …. 60 20.31 18.376 18.538 

  20 1.031 …. 80 20.31 17.938 18.155 

  20 1.281 …. 100 20.31 17.438 17.717 

  20 1.500 …. 120 20.31 17.000 17.334 

  20 1.750 …. 140 20.31 16.500 16.896 

  20 1.969 …. 160 20.31 16.062 16.513 

                

24 24 0.250 …. 10/10S 24.38 23.500   

  24 0.375 STD 20 24.38 23.250 23.303 

  24 0.500 XS …. 24.38 23.000 23.084 

  24 0.562 …. 30 24.38 22.876 22.975 

  24 0.688 …. 40 24.38 22.624 22.755 

  24 0.969 …. 60 24.38 22.062 22.263 

  24 1.219 …. 80 24.38 21.562 21.826 

  24 1.531 …. 100 24.38 20.938 21.280 

  24 1.812 …. 120 24.38 20.376 20.788 

  24 2.062 …. 140 24.38 19.876 20.350 

  24 2.344 …. 160 24.38 19.312 19.857 

                

30 30 0.312 …. 10/10S 30.38 29.376 29.413 

  30 0.375 STD …. 30.38 29.250 29.303 

  30 0.500 XS 20 30.38 29.000 29.084 

  30 0.625 …. 30 30.38 28.750 28.865 

                

36 36 0.312 …. 10 36.50 35.376 35.413 

  36 0.375 STD …. 36.50 35.250 35.303 

  36 0.500 XS 20 36.50 35.000 35.084 

  36 0.625 …. 30 36.50 34.750 34.865 

  36 0.750 …. 40 36.50 34.500 34.646 

                

42 42 0.375 STD …. 42.50 41.250 41.303 

  42 0.500 XS …. 42.50 41.000 41.084 
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SKETCH 1 TYPICAL WELD BEVEL DETAILS FOR WALL THICKNESS NOT OVER 0.88 in. (22 mm) 

(a) Welding End Detail for Joint without Backing Ring (b) Welding End Detail for Joint Using Split 
Rectangular Backing Ring 

(c) Welding End Detail for Joint Using Continuous 
Rectangular Backing Ring 

(d) Welding End Detail for Joint Using Continuous 
Tapered Backing Ring 

REFER TO ASME 16.25 FIG 2. 

 GENERAL NOTES: 
(a)    Broken lines denote maximum envelope for transition from welding bevel and root face into body of component. Re-

fer to Figure 1 of ASME B16.25 for details. 
(b)    Purchase order must specify contour of any backing ring to be used. 
(c)    Linear dimensions are in inches with millimeter values in parentheses. 

 NOTES: 
(1)    Internal surface may be as-formed or machined for dimension B at root face. 
(2)    Intersections should be slightly rounded. 
(3)    Tolerances for “B” dimension on valve weld ends: 

• ±0.03” (±1.0 mm) for NPS � 10 
• ±0.06” (±2.0 mm) for 12 � NPS � 18 
• +0.12”, -0.06” (+3.0 mm, -2.0 mm) for NPS � 20 

(NOTE 3) (NOTE 3) 
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SKETCH 2 TYPICAL WELD BEVEL DETAILS FOR WALL THICKNESS OVER 22 mm (0.88 in.) 

(a) Welding End Detail for Joint without Backing Ring (b) Welding End Detail for Joint Using Split 
Rectangular Backing Ring 

(c) Welding End Detail for Joint Using Continuous 
Rectangular Backing Ring 

(d) Welding End Detail for Joint Using Continuous 
Tapered Backing Ring 

REFER TO ASME 16.25 FIG 3. 

 GENERAL NOTES: 
(a)    Broken lines denote maximum envelope for transition from welding bevel and root face into body of component. Re-

fer to Figure 1 of ASME B16.25 for details. 
(b)    Purchase order must specify contour of any backing ring to be used. 
(c)    Linear dimensions are in inches with millimeter values in parentheses. 

 NOTES: 
(1)    Internal surface may be as-formed or machined for dimension B at root face. 
(2)    Intersections should be slightly rounded. 
(3)    Tolerances for “B” dimension on valve weld ends: 

• ±0.03” (±1.0 mm) for NPS � 10 
• ±0.06” (±2.0 mm) for 12 � NPS � 18 
• +0.12”, -0.06” (+3.0 mm, -2.0 mm) for NPS � 20 

(NOTE 3) (NOTE 3) 
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STEEL VALVE FLANGE DIMENSIONS 

For Reference Purposes the following Tables contain Flange Dimensions as described below: 

TABLE 9: ASME B16.5 CLASSES 150 and 300,  Sizes ½" through 24" 

TABLE 10: ASME B16.5 CLASSES 600, Sizes ½" through 24" 

For valve sizes through 24", Powell's standard for flange dimensions is ASME B16.5. Classes 150 and 300 valves use flanged 
fittings dimensions. Classes 600 and higher use flange dimensions.  
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STEEL VALVE FLANGE FITTING DIMENSIONS 

All Dimensions in Units of Inches 

CLASS 150 

CLASS 300 

TABLE 9 

Nominal Pipe 
Size 

Outside Diameter 
of Flange (D) 

Diameter of Bolt 
Circle (BC) 

Diameter of 
Bolt Holes (d) 

Number of 
Bolts Thickness (T) Raised Face 

Diameter (RF) 
½ 3.50 2.38 0.62 4 0.31 1.38 
 ¾ 3.88 2.75 0.62 4 0.34 1.69 
1 4.25 3.12 0.62 4 0.38 2.00 

1 ¼ 4.62 3.50 0.62 4 0.44 2.50 
1 ½ 5.00 3.88 0.62 4 0.50 2.88 
2 6.00 4.75 0.75 4 0.56 3.62 

2 ½ 7.00 5.50 0.75 4 0.62 4.12 
3 7.50 6.00 0.75 4 0.69 5.00 

3 ½ 8.50 7.00 0.75 8 0.75 5.50 
4 9.00 7.50 0.75 8 0.88 6.19 
5 10.00 8.50 0.88 8 0.88 7.31 
6 11.00 9.50 0.88 8 0.94 8.50 
8 13.50 11.75 0.88 8 1.06 10.62 
10 16.00 14.25 1.00 12 1.12 12.75 
12 19.00 17.00 1.00 12 1.19 15.00 
14 21.00 18.75 1.12 12 1.31 16.25 
16 23.50 21.25 1.12 16 1.38 18.50 
18 25.00 22.75 1.25 16 1.50 21.00 
20 27.50 25.00 1.25 20 1.62 23.00 
24 32.00 29.50 1.38 20 1.81 27.25 

Nominal Pipe 
Size 

Outside Diameter 
of Flange (D) 

Diameter of Bolt 
Circle (BC) 

Diameter of 
Bolt Holes (d) 

Number of 
Bolts Thickness (T) Raised Face 

Diameter (RF) 
½ 3.75 2.62 0.62 4 0.50 1.38 
 ¾ 4.62 3.25 0.75 4 0.56 1.69 
1 4.88 3.50 0.75 4 0.62 2.00 

1 ¼ 5.25 3.88 0.75 4 0.69 2.50 
1 ½ 6.12 4.50 0.88 4 0.75 2.88 

2 6.50 5.00 0.75 8 0.81 3.62 
2 ½ 7.50 5.88 0.88 8 0.94 4.12 

3 8.25 6.62 0.88 8 1.06 5.00 
3 ½ 9.00 7.25 0.88 8 1.12 5.50 

4 10.00 7.88 0.88 8 1.19 6.19 
5 11.00 9.25 0.88 8 1.31 7.13 
6 12.50 10.62 0.88 12 1.38 8.50 
8 15.00 13.00 1.00 12 1.56 10.62 

10 17.50 15.25 1.12 16 1.81 12.75 
12 20.50 17.75 1.25 16 1.94 15.00 
14 23.00 20.25 1.25 20 2.06 16.25 
16 25.50 22.50 1.38 20 2.19 18.50 
18 28.00 24.75 1.38 24 2.31 21.00 
20 30.50 27.00 1.38 24 2.44 23.00 
24 36.00 32.00 1.62 24 2.69 27.25 
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STEEL VALVE FLANGE DIMENSIONS 

All Dimensions in Units of Inches 

CLASS 600 

TABLE 10 

Nominal Pipe 
Size 

Outside Diameter 
of Flange (D) 

Diameter of Bolt 
Circle (BC) 

Diameter of 
Bolt Holes (d) 

Number of 
Bolts Thickness (T) Raised Face 

Diameter (RF) 

½ 3.75 2.62 0.62 4 0.56 1.38 

 ¾ 4.62 3.25 0.75 4 0.62 1.69 

1 4.88 3.50 0.75 4 0.69 2.00 

1 ¼ 5.25 3.88 0.75 4 0.81 2.50 

1 ½ 6.12 4.50 0.88 4 0.88 2.88 

2 6.50 5.00 0.75 8 1.00 3.62 

2 ½ 7.50 5.88 0.88 8 1.12 4.12 

3 8.25 6.62 0.88 8 1.25 5.00 

3 ½ 9.00 7.25 1.00 8 1.38 5.50 

4 10.75 8.50 1.00 8 1.50 6.19 

5 13.00 10.50 1.12 8 1.75 7.31 

6 14.00 11.50 1.12 12 1.88 8.50 

8 16.50 13.75 1.25 12 2.19 10.62 

10 20.00 17.00 1.38 16 2.50 12.75 

12 22.00 19.25 1.38 20 2.62 15.00 

14 23.75 20.75 1.50 20 2.75 16.25 

16 27.00 23.75 1.62 20 3.00 18.50 

18 29.25 25.75 1.75 20 3.25 21.00 

20 32.00 28.50 1.75 24 3.50 23.00 

24 37.00 33.00 2.00 24 4.00 27.25 
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METHOD OF DESIGNATING LOCATION OF AUXILIARY 
CONNECTIONS WHEN SPECIFIED 

FIGURE 1 

GENERAL NOTE: 
The above sketches represent valves with symmetrical shapes. Sketches are illustrative only and do not imply design. 

GATE VALVE CHECK VALVE 

ANGLE VALVE GLOBE VALVE 
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FLOW DESIGN AND MAINTANENCE RECOMMENDATIONS 

WATER SATURATED STEAM SUPERHEATED STEAM 
(FT/MIN) (FT/MIN) (FT/MIN) 

3" and UNDER 1200 7200 9000 
4 1200 8800 11000 
6 1620 10400 13000 
8 1860 12000 15000 
10 2100 14400 18000 
12 2220 15200 19000 
14 2400 16000 20000 
16 2400 17600 22000 
18 2400 19200 24000 
20" and LARGER 2400 20800 26000 

VALVE SIZE  

(1) SWING CHECK VALVES- Minimum ½ psi differential pressure across valve to maintain proper “full open” position. 

(2) LIFT CHECK AND NON-RETURN VALVES - Minimum 2 psi differential pressure across valve to maintain proper  
        “full open” position 
 
 
(3) Recommended length of straight pipe before and after check and non-return valves to be 10 times pipe diameter to 

avoid flow turbulence at valve. 

(4) For metal seated check valves at low pressure applications (approximately 50 psi or less), seat leakage may be signifi-
cantly greater than normal high pressure seat test allowable limit. 

(5) RECOMMENDED MAXIMUM FLOW VELOCITIES (APPROXIMATE): 

(6) GATE VALVES — Not to be used in throttling services. Open and closed service only. 

(7)  GLOBE VALVES— Not to be throttled under 20% open. 

FOR MAINTENANCE AND SAFETY INFORMATION, SEE THE POWELL 
HANDBOOK OF VALVE INFORMATION, AS DESCRIBED ON PAGE 46. 
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COMPARISON CHART OF VALVE SIZE/NOMINAL PIPE SIZE 

TABLE 11 METRIC NOMINAL SIZE ENGLISH NOMINAL SIZE 
(DN) (NPS) 

8 1/4 
10 3/8 
15 1/2 
20 3/4 
25 1 
32 1-1/4 
40 1-1/2 
50 2 
65 2-1/2 
80 3 

100 4 
150 6 
200 8 
250 10 
300 12 
350 14 
400 16 
450 18 
500 20 
600 24 

CONVERSION FACTORS 

 TO CONVERT FROM TO MULTIPLY BY 

LENGTH 
INCHES (IN) MILLIMETERS (MM) 25.4 
INCHES (IN) CENTIMETERS (CM) 2.54 

FEET (FT) INCHES (IN) 12 
        

WEIGHT POUNDS (LB) KILOGRAMS (KG) 0.4536 
POUNDS (LB) NEWTONS (N) 4.448 

        

PRESSURE* 

PSI KILOGRAMS/M² 703 
PSI KILOGRAMS/CM² 0.0703 
PSI KILOGRAMS/MM² 0.000703 
PSI BAR 0.0689 
PSI ATMOSPHERE 0.068 
PSI KILOPASCAL 6.895 
PSI MEGAPASCAL 0.006895 
PSI NEWTON/MM² 0.006895 
PSI IN. WATER** 27.68 
PSI FT. WATER** 2.307 
PSI IN. MERCURY** 2.036 
PSI PSF 144 

        
AREA SQ.INCH (IN²) SQ.CENTIMETERS (CM²) 6.452 

TEMPERATURE 
TO CONVERT FROM DEGREES CENTIGRADE (C) TO DEGREES FAHRENHEIT (F): F=1.8*C+32 
TO CONVERT FROM DEGREES FAHRENHEIT (F) TO DEGREES CENTIGRADE (C): C=0.556* (F-32) 

NOTE: MOST FACTORS ARE ROUNDED OFF AND NOT EXACT CONVERSIONS. 
*- PSI = POUNDS PER SQUARE INCH AND PSF = POUNDS PER SQUARE FOOT. 
**- WATER AT 60F. MERCURY AT 32F. 
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MEASUREMENT EQUIVALENTS 

FRACTION DECIMAL MILLIMETERS 
      1/64 0.0156 0.3969 
    1/32   0.0313 0.7938 

        0.0394 1.0000 
      3/64 0.0469 1.1906 
  1/16     0.0625 1.5875 
      5/64 0.0781 1.9844 

        0.0787 2.0000 
    3/32   0.0938 2.3813 
      7/64 0.1094 2.7781 

        0.1181 3.0000 
1/8       0.1250 3.1750 

      9/64 0.1406 3.5719 
    5/32   0.1563 3.9688 

        0.1575 4.0000 
      11/64 0.1719 4.3656 
  3/16     0.1875 4.7625 
        0.1969 5.0000 
      13/64 0.2031 5.1594 
    7/32   0.2188 5.5563 
      15/64 0.2344 5.9531 

        0.2362 6.0000 
1/4       0.2500 6.3500 

      17/64 0.2656 6.7469 
        0.2756 7.0000 

    9/32   0.2813 7.1438 
      19/64 0.2969 7.5406 
  5/16     0.3125 7.9375 

        0.3150 8.0000 
      21/64 0.3281 8.3344 
    11/32   0.3438 8.7313 

        0.3543 9.0000 
      23/64 0.3594 9.1281 

3/8       0.3750 9.5250 
      25/64 0.3906 9.9219 

        0.3937 10.0000 
    13/32   0.4063 10.3188 
      27/64 0.4219 10.7156 

        0.4331 11.0000 
  7/16     0.4375 11.1125 
      29/64 0.4531 11.5094 
    15/32   0.4688 11.9063 

        0.4724 12.0000 
      31/64 0.4844 12.3031 

1/2       0.5000 12.7000 

FRACTION DECIMAL MILLIMETERS 
        0.5118 13.0000 

      33/64 0.5156 13.0969 
    17/32   0.5313 13.4938 
      35/64 0.5469 13.8906 

        0.5512 14.0000 
    9/16     0.5625 14.2875 
      37/64 0.5781 13.6844 

        0.5906 15.0000 
    19/32   0.5938 15.0813 
      39/64 0.6094 15.4781 
  5/8        0.6250 15.8750 

        0.6299 16.0000 
      41/64 0.6406 16.2719 
    21/32   0.6563 16.6688 

        0.6693 17.0000 
      43/64 0.6719 17.0656 
   11/16     0.6875 17.4625 
      45/64 0.7031 17.8594 

        0.7087 18.0000 
    23/32   0.7188 18.2563 
      47/64 0.7344 18.6531 

        0.7480 19.0000 
  3/4        0.7500 19.0500 

      49/64 0.7656 19.4469 
    25/32   0.7813 19.8438 

        0.7874 20.0000 
      51/64 0.7969 20.2406 
  13/16     0.8125 20.6375 

        0.8268 21.0000 
      53/64 0.8281 21.0344 
    27/32   0.8438 21.4313 
      55/64 0.8594 21.8281 

        0.8661 22.0000 
 7/8       0.8750 22.2250 

      57/64 0.8906 22.6219 
        0.9055 23.0000 

    29/32   0.9063 23.0188 
      59/64 0.9219 23.4156 
  15/16     0.9375 23.8125 

        0.9449 24.0000 
      61/64 0.9531 24.2094 
    31/32   0.9688 24.6063 

        0.9843 25.0000 
      63/64 0.9844 25.0031 

1             1.0000 25.4000 

TABLE 12 
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March, 2011 THE WILLIAM POWELL COMPANY  
GENERAL TERMS AND CONDITIONS OF SALE  
1. TERMS EXCLUSIVE: The terms and conditions of the purchase order or requisition to which these GENERAL TERMS AND CONDITIONS OF SALE (these 
“Terms and Conditions”) relate or are attached (each, an “Order”), are exclusive and represent the full and final agreement of The William Powell Company, an Ohio corporation 
(“Powell”) and the purchaser (“Purchaser”) as they relate to the goods, materials, services or labor covered in the Order (all, whether or not tangible property or goods, the 
“Products”), and may not be added to, modified, superseded or altered except by written agreement or modification signed by Powell’s authorized representative, notwithstanding 
any additional or other proposals, terms and conditions which may now or in the future appear on Purchaser’s Orders or other forms (notification of objection thereto being given 
hereby), in whatever form transmitted, and notwithstanding any shipment of Products, acceptance of payments or other similar acts of Powell.  
2. SALE BY AGENT OR REPRESENTATIVE: These Terms and Conditions shall govern the liability and obligations of Powell in regard to the transaction in 
Products, whether the sale was procured directly by Powell or indirectly through an authorized sales representative.  
3. CONTRACT: Orders may be submitted to Powell in writing (which will include via an electronic transmission) or orally, provided, however, that if Purchaser fails to 
provide a detailed, formal written Order (a) within ten (10) days of an oral Order or (b) before shipment of the Order, whichever is earlier, then Product descriptions, quantities, 
specifications, etc., as set forth in Powell’s acknowledgement, acceptance and/or invoice, shall be conclusive and binding on both parties, and discrepancies shall be for Pur-
chaser’s account. All Orders are subject to credit approval and acceptance by Powell. An Order shall be deemed to have been accepted by Powell upon the first to occur of the 
following: (i) Powell’s first shipment or other tender of the Order or (ii) acceptance thereof by Powell in writing.  
4. PERMISSIBLE VARIATIONS: Powell has the right, prior to the delivery of Products to Purchaser and without the giving of notice to Purchaser, to make any 
changes in the composition, fabrication or design of the Products which, in the opinion of Powell, do not affect the general characteristics or properties of the Products. In addition, 
Powell may make any change or any variation in the Products, whether of quality or quantity, which is within governmental or professional standards or specifications applicable 
at the time of manufacture without giving notice to Purchaser. Purchaser will accept any Products which may incorporate any changes in the composition, fabrication or design.  
5. PRICES: Prices for Products are quoted and payable in U.S. dollars (“USD”). Prices stated in general price lists are subject to change without prior notice, at Powell’s sole 
discretion. Prices that are provided in a specific quotation will remain firm for thirty (30) days of the issued date of the written quotation. All prices are exclusive of freight costs, 
taxes and duties. All taxes (including, without limitation, sales, use, stamp, value added and other taxes) duties, fees, charges and assessments by whomsoever levied on or with 
respect to the Products, and whether levied against Purchaser or Powell, are for Purchaser’s account and, unless invoiced, shall be paid by Purchaser directly to the appropriate 
governmental agency.  
6. SHIPPING TERMS: Delivery of Products to Canada, the United States and Mexico shall be F.O.B. (as defined in the Uniform Commercial Code as in effect in the State 
of Ohio) Powell’s plant of manufacture. Delivery of Products outside of Canada, United States and Mexico shall be Ex Works (as defined by INCOTERMS 2000) Powell’s plant 
of manufacture. All transportation expenses, freight and insurance shall be paid by Purchaser, and risk of delay, loss or damage incurred in transit shall be borne by Purchaser, who 
shall be responsible to file any such claims with the relevant carrier(s) or insurers.  
Upon tender of delivery, title shall pass to Purchaser, subject to Powell’s right of stoppage in transit and to Powell’s security interest in the Products, as set forth in Section 8.  
If the Products are held by Powell subject to receiving instructions from Purchaser or in any case where Powell, in its sole discretion, determines any part of the Products should be 
held for Purchaser’s account, Powell may invoice the Products, and Purchaser agrees to make payment in accordance with these Terms and Conditions. Products invoiced and held 
at any location by Powell will be held at Purchaser’s risk, and Powell may charge for (but is not obligated to carry) insurance and storage.  
If Purchaser has declared or manifested an intention not to accept delivery in accordance with these Terms and Conditions, no tender will be necessary, but Powell may, at its op-
tion, give notice to Purchaser that Powell is ready and willing to deliver and such notice will constitute a valid tender of delivery.  
7. INSPECTION AND ACCEPTANCE: Each shipment shall be inspected by Purchaser for observable damage and/or non-conformity at the time of delivery of the 
Products. Failure to so inspect shall constitute a waiver of Purchaser’s rights of inspection and shall constitute an unqualified acceptance of the Products. If, after such inspection, 
Purchaser attempts to reject any Products, Purchaser shall fully specify all claimed damage or non-conformity in writing in a notice of rejection sent to Powell within five (5) days 
of delivery of the Products. Purchaser’s failure to so specify shall constitute a waiver of that damage or non-conformity. Partial deliveries shall be accepted by Purchaser and paid 
for according to these Terms and Conditions.  
8. PAYMENT TERMS: Payment shall be due net thirty (30) days from the date of invoice. Overdue accounts shall be subject to a carrying charge of one and one-half 
percent (1.5%) per month or portion of a month on the unpaid balance until paid in full. In the event Purchaser shall default on its obligations hereunder, Purchaser shall be liable 
for all of Powell’s costs and expenses of collection, including reasonable attorneys’ fees. Powell may, at its option, cancel and/or sell any unshipped Products should Purchaser fail 
to fulfill the complete terms of payment. Purchaser will have no right to offset any amounts against any payment or other obligation which Powell may owe to Purchaser. Powell 
hereby reserves a security interest in the Products to secure Purchaser’s payment of the purchase price and any other amounts owed by Purchaser, and Purchaser agrees that Powell 
may (but is not obligated to) take such action as Powell deems advisable to evidence and perfect such interest and that Purchaser will cooperate with Powell in the taking of such 
actions.  
9. CREDIT APPROVAL: Notwithstanding the provisions of Section 8, Powell may at any time decline to make any shipment or delivery or perform any work except 
upon receipt of payment or upon terms and conditions or security satisfactory to Powell, including, but not limited to, requiring that Purchaser provide Powell one or more letters 
of credit.  
10. LEAD TIMES: Estimated lead times, if specified, are approximate only and are not guaranteed. Failure to ship on or near the estimated date shall not entitle Purchaser to 
any remedy or to cancel the Order without charge. Estimated lead times are provided Ex Works Powell’s plant in weeks after receipt of Order. Estimated lead times are stated on a 
net basis and do not include any additional lead time due to scheduled and/or unscheduled plant shutdowns. Scheduled plant shutdowns include a two (2) week shutdown each 
winter and each summer. Estimated lead times are quoted on the basis of material availability and plant loading at the time of quotation, which are subject to change. Purchaser 
should confirm any estimated lead times at time of Order.  
11. MINIMUM ORDER CHARGE: With respect to any Order that includes spare, replacement or component parts (“Parts”) as Products, a minimum Order charge of 
One Hundred USD ($100) shall apply. With respect to any Order that includes valves (“Valves”) as Products, a minimum Order charge of Three Hundred Fifty USD ($350) shall 
apply.  
12. RETURN OF PRODUCTS: No Products shall be returned to Powell without Powell’s prior written agreement. Products returned by Purchaser shall be returned in 
the same condition as when delivery was affected by Powell. Only Products that are new, unused and in a condition suitable for immediate resale shall be considered for return. 
Powell reserves the right to assess a minimum thirty-five percent (35%) restocking charge for Products returned for reasons other than defects or non-conformity.  
13. CANCELLATION/SUSPENSION: Purchaser shall not cancel or suspend an Order without Powell’s prior written consent, which such consent Powell shall be 
under no obligation to provide. In the event of cancellation or suspension of an Order without Powell’s prior written consent, in addition to Powell’s other rights and remedies 
available hereunder and under applicable law, Purchaser shall pay cancellation charges as follows: (a) Order entered in Powell’s system, but no engineering yet initiated, 5%, (b) 
Engineering work has begun and orders for casings and/or outside purchased parts have been placed, 25%, (c) Castings poured and/or components made, but not yet received at 
Powell’s location, 75%, (d) Castings poured and/or components made and received at Powell’s location, 85%, (e) Manufacturing process started, 95% and (f) Components fin-
ished, 100%.  
Powell may cancel all or part of an Order immediately upon the happening of any of the following: Purchaser is delinquent on any of its obligations hereunder or under any order 
or transaction with Powell, insolvency of Purchaser; the appointment of a custodian as that term is defined in Title 11 U.S.C., as amended (the “Bankruptcy Code”), or the com-
mencement of a case under any chapter of the Bankruptcy Code or the bankruptcy, receivership, insolvency or similar laws of any country for, by or against Purchaser; Purchaser’s 
suspension or termination of business or assignment for the benefit of creditors; or any event, whether or not similar to the foregoing, which materially impairs Purchaser’s ability 
to perform hereunder. Powell’s rights to cancel or postpone set forth herein may be exercised by Powell without liability.  
14. CORRECTIONS: Powell reserves the right to make corrections to price lists, quotations, invoices or other contract documents in the event of clerical or typographical 
errors.  
15. COUNTRY OF ORIGIN: Powell reserves the right to furnish Products from any of its plants at its sole discretion and does not represent that the Products listed  
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herein originate from any specific country. Any costs affected by country of origin, including, but not limited to, customs duties, are not included in the purchase price and are for 
Purchaser’s account.  
16. INFORMATION REGARDING PRODUCTS: Purchaser acknowledges that it has received and is familiar with Powell’s and any other manufacturer’s labeling 
and literature concerning the Products and will forward such information to its employees, agents and customers.  
17. POWELL PRODUCT WARRANTY: For a period of (a) ninety (90) days from tender of delivery with respect to Parts and (b) the earlier of (i) eighteen (18) 
months from tender of delivery or (ii) twelve (12) months from installation with respect to Valves, Powell warrants to Purchaser that the Parts and/or Valves, as applicable, of its 
own manufacture are free of defects in material and workmanship, under normal use and proper operation. If any such Products fail to comply with such warranty, Powell, at Pow-
ell’s option, shall either: (i) replace such defective Products; (ii) furnish replacement parts for repairing Products (iii) issue written authorization for Purchaser or others to replace 
or repair, without charge to Purchaser, at costs comparable to Powell’s normal manufacturing costs, those parts proven defective; or (iv) refund all monies paid by Purchaser to 
Powell for such Products and, at the sole discretion of Powell, have the Products returned to Powell at Powell’s expense. Finished materials and accessories purchased from other 
manufacturers are warranted only to the extent of the manufacturer’s warranty to Powell (to the extent transferable by Powell to Purchaser). Any alteration in material or design of 
the Products or component parts thereof by Purchaser or others and/or the undertaking of repairs or replacement by Purchaser or its agents without Powell’s written consent shall 
relieve Powell of all responsibility herewith.  
Powell’s obligations under this warranty shall be conditioned upon (a) Purchaser’s notifying Powell of any alleged defect(s) in a writing that references Purchaser’s Order number 
and provides complete identification of any allegedly defective Products within ten (10) days of the discovery of the damage or defect, and (b) Powell’s satisfying itself upon in-
spection that its warranty has been breached. Purchaser may not bring any action under or arising from an Order or these Terms and Conditions unless such action is commenced 
within one year after the cause of action accrues.  
EXCEPT AS SET FORTH IN THIS SECTION 17, POWELL MAKES NO WARRANTY CONCERNING THE PRODUCTS WHATSOEVER; POWELL DISCLAIMS AND 
EXCLUDES ALL OTHER WARRANTIES, EXPRESS OR IMPLIED, INCLUDING, WITHOUT LIMITATION, WARRANTIES OF NON-INFRINGEMENT AND THE IM-
PLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE OBLIGATIONS SET FORTH IN THIS SECTION 17 ARE POW-
ELL’S SOLE OBLIGATIONS AND PURCHASER’S EXCLUSIVE REMEDY. POWELL SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL OR 
CONSEQUENTIAL DAMAGES, AND PURCHASER HEREBY WAIVES, FOR ITSELF AND ITS SUCCESSORS AND ASSIGNS, (A) ANY AND ALL CLAIMS FOR PU-
NITIVE DAMAGES AND (B) ALL CLAIMS OF NEGLIGENCE OR STRICT LIABILITY OR BOTH. WITHOUT LIMITATION TO THE FOREGOING, IN NO EVENT 
SHALL POWELL BE LIABLE FOR THE LOSS OF USE OF THE PRODUCT OR FOR THE LOSS OF USE OF ANY OTHER PRODUCT, PROCESS, EQUIPMENT, OR 
FACILITIES OF PURCHASER OR OF THE END-USER, WHETHER PARTIALLY OR WHOLLY DUE TO DEFECTS IN MATERIAL AND/OR WORKMANSHIP AND/
OR DESIGN OF POWELL’S PRODUCT, AND IN NO EVENT SHALL POWELL BE LIABLE FOR REMOVAL OF APPURTENANCES OR INCIDENTALS SUCH AS 
CONNECTIONS, PIPE WORK AND SIMILAR ITEMS OF OBSTRUCTION OR FOR ANY COSTS BROUGHT ABOUT BY NECESSITY OF REMOVING THE PRODUCT 
FROM ITS POINT OF INSTALLATION.  
Purchaser (a) recognizes that the limitations contained in this Section 17 are material factors in Powell’s sale of the Products at the price(s) specified, and (b) agrees that any ac-
commodation to Purchaser by Powell, whether for sales policy reasons or otherwise, shall not be taken to establish any liability of Powell or any contract term inconsistent with 
this Agreement.  
Purchaser shall neither make nor purport to make (a) any warranty to any person by or on behalf of Powell or (b) any warranty or representation inconsistent with this Section 17.  
18. COMPLIANCE WITH LAWS: Powell certifies that the Products produced by it, if any, were produced in compliance with all applicable requirements of Sections 
6, 7 and 12 of the Fair Labor Standards Act of 1938, as amended, and the Regulations and Orders of the Administrator of the Wage and Hour Division issued under Section 14 
thereof.  
Powell shall endeavor to comply with all applicable Ohio and United States federal laws. Powell is not responsible for compliance with any other laws or regulations, or with any 
Product standard or specification, whether of general or particular application, unless Purchaser has furnished specific written notice thereof prior to Powell’s entry of Purchaser’s 
Order.  
All sales of Products are conditioned upon and subject to strict compliance with United States export control laws, rules and regulations, including, without limitation, the Export 
Administration Act, the Export Administration Regulations, the Arms Control Act, the International Traffic in Arms Regulations, the Trading With the Enemy Act, the Interna-
tional Economic Powers Act and the Foreign Assets Control Regulations, as they may be amended and supplemented from time to time (each, an “Export Law” and collectively, 
the “Export Laws”). For any sale of Products requiring a license, permit or other approval under any Export Law (“Restricted Products”), Powell shall determine the feasibility of 
obtaining such license, permit or other approval (“Export Approval”) and whether it will fill the order for the Restricted Products in light of required Export Approval. In the event 
Powell applies for Export Approval for the Restricted Products, it shall do so at Purchaser’s cost and expense and Purchaser agrees to reimburse Powell for any cost or expenses 
(including Powell’s reasonable attorneys’ fees) incurred by Powell in pursuing Export Approval. Powell shall not be under any obligation to ship any such Restricted Products 
unless and until such Export Approval is granted, and only in strict compliance with the terms and conditions of such Export Approval. Purchaser shall be responsible for timely 
obtaining and maintaining any required import license, permit or approval necessary to import any Restricted Products into Purchaser’s country and any other required governmen-
tal authorization (“Import Approval”). Powell shall not be liable if any Export Approval or Import Approval is delayed, denied, revoked, restricted or not renewed, and Purchaser 
shall not be relieved thereby of its obligations to pay Powell for the Restricted Products or Powell’s costs and expenses of obtaining Export Approval in respect of Restricted Prod-
ucts under the Export Laws.  
For Products other than Restricted Products, Purchaser (or its designated export agent) shall be responsible for the timely application for any required export authorization and the 
payment of any required fees, duties, taxes, tariffs, levies or other charges necessary to export the Products out the United States of America and shall be responsible for timely 
obtaining and maintaining any required Import Approval and the payment of any required fees, duties, taxes, tariffs, levies or other charges necessary to import the Products into 
Purchaser’s country. Powell shall not be liable if any export authorization or Import Approval is delayed, denied, revoked, restricted or not renewed, and Purchaser shall not be 
relieved thereby of its obligations to pay Powell for the Products.  
Purchaser shall not make any disposition of any Products purchased hereunder, by way of transshipment, reexport, diversion or otherwise, other than in and to the ultimate end user 
and country of destination specified on Purchaser’s order or declared as the ultimate end user and country of ultimate destination on Powell’s invoices, except as the Export Laws 
or Export Approval may expressly permit. Purchaser shall not distribute or resell any Product to or within any country or to any individual, government authority or other entity 
that is presently or at any time in the future subject to sanctions of the United States government, or is in violation of any Export Laws or other United States federal laws, statutes, 
codes, Executive Orders, decrees, rules or regulations relating to terrorism, drug trafficking or money laundering, or is designated under any such authority as being subject to 
sanctions or connected in any way to terrorism, drug trafficking or money laundering, including, without limitation, on the Specially Designated Nationals List and Block Persons 
List maintained by the Office of Foreign Assets Control (OFAC), United States Department of the Treasury, and the Denied Persons List, the Entity List and the Unverified List 
maintained by the Bureau of Industry and Security, United States Department of Commerce.  
Purchaser shall indemnify and hold harmless Powell from and against any damages, liabilities or expenses of any kind incurred by Powell as a result of Purchaser’s direct or indi-
rect breach of any term or condition related to the Export Laws.  
19. SAFETY: Purchaser warrants that it will comply with all laws, regulations, standards and requirements which are applicable to the use of the Products and Purchaser’s 
business.  
20. CONFIDENTIALITY: Purchaser will not disclose or otherwise disseminate, directly or indirectly, any of the terms of these Terms and Conditions or any other infor-
mation of Powell given to or received by Purchaser or its associates or agents, unless Purchaser received Powell’s written permission or such information is required to be dis-
closed by law or becomes part of the public domain through no fault of Purchaser, its associates or agents.  
21. GOVERNING LAW; JURISDICTION AND VENUE: These Terms and Conditions shall be governed by and construed in accordance with the internal laws 
of the State of Ohio, without regard to such state’s choice of law principles. These Terms and Conditions shall not be governed by or construed in accordance with the United 
Nations Convention on the International Sale of Goods, 1980, for any purpose. Customer and Powell hereby submit to the jurisdiction and venue of the state and federal courts in 
Cincinnati, Hamilton County, Ohio over any controversy relating to or arising from these Terms and Conditions. Notwithstanding the foregoing, Powell’s right to institute or de-
fend any proceedings in any jurisdiction, in or out of the United State of America, shall not be limited.  
22. SEVERABILITY: If any of the provisions of these Terms and Conditions are deemed invalid, illegal or unenforceable, the validity, legality and enforceability of the 
remaining provisions will in no way be affected or impaired thereby.  
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23. FORCE MAJEURE: Delivery of all or any part of the Products is contingent upon Powell’s ability to obtain supplies, raw materials and  
services through its regular and usual sources of supply. If by reason of any contingency beyond Powell’s reasonable control, including (but not limited to) war, governmental 
requests, restrictions or regulations, fire, flood, casualty, accident, or other acts of God, strikes or other difficulties with employees, delay or inability to obtain labor, equipment, 
material and services through Powell’s usual sources, failure or refusal of any carrier to transport materials, delay in transport thereof, or any other similar occurrence, Powell is not 
able to meet anticipated deliveries, Powell shall not be liable therefore and may, in its discretion without prior notice to Purchaser, postpone the delivery date(s) under this docu-
ment for a time which is reasonable under all the circumstances. If during the occurrence of any of the foregoing contingencies, Powell holds any of the Products, Powell may 
invoice and hold the same for the account of Purchaser and Purchaser agrees to make payment at the maturity of the invoice so rendered.  
24. ASSIGNMENT: No right or interest in the contract arising from these Terms and Conditions shall be assigned by Purchaser and no delegation of any obligation owed by 
Purchaser shall be made without the prior written permission of Powell. As used herein, “Purchaser” and “Powell” include the respective heirs, executors, personal representatives, 
successors and permitted assigns of each.  
25. REMEDIES CUMULATIVE; NO WAIVER: The individual rights and remedies of Powell reserved herein shall be cumulative and additional to any other or 
further remedies provided in law or equity or in this document. Waiver by Powell of performance or breach of any provision hereof by Purchaser, or failure of Powell to enforce 
any provision hereof which may establish a defense or limitation of liability, shall not be deemed a waiver of future compliance therewith or a course of performance modifying 
such provision, and such provision shall remain in full force and effect as written.  
26. LIMITATION OF LIABILITY: UNDER NO CIRCUMSTANCES SHALL POWELL BE LIABLE TO PURCHASER UNDER OR IN CONNECTION WITH 
ORDERS FOR PRODUCTS AND THESE TERMS AND CONDITIONS, WHETHER ANY CLAIM FOR RECOVERY IS BASED UPON OR ARISES OUT OF THEORIES 
OF BREACH OF CONTRACT, BREACH OF WARRANTY, INDEMNIFICATION, NEGLIGENCE, TORT (INCLUDING STRICT LIABILITY) OR OTHERWISE, IN EX-
CESS OF AN AMOUNT EQUAL TO THE NET CONTRACT VALUE OF THE PRODUCTS PROVIDED BY POWELL TO PURCHASER DURING THE MOST 
RECENTLY ENDED CALENDAR QUARTER. 
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The Wm. Powell Company - Profile 
 
The Wm. Powell Company is very proud of our achievements and our evolution in the past 166 
years.  We like to refer to ourselves as 166 years young due to our flexibility in changing quickly to 
our customer and the industry’s needs.  Our business strategy is to maintain excellent customer 
service.  We will continue to focus on manufacturing the best of class products both in design fea-
tures and quality, at competitive prices.    
 
The Wm. Powell Company’s products include a wide variety of valves in bronze, iron, steel, and 
corrosion resistant alloys for class 125 to class 4500 pressure service.  Our experience as pioneer in 
the development of industrial valves encompasses over a century and a half of craftsmanship and 
valve know-how.  Through modern engineering, laboratory, research and testing facilities, the Wm. 
Powell Company has been a leader in changes in our industry.  Our on-going program is a long-
term commitment to the valve industry and is poised for significant future growth. 
 
Powell Valves has endured a Civil War, World Wars I and II, and the Korean and Vietnam Wars.  
Powell rebuilt after floods, U.S. economic disaster in the Great Depression, and fierce foreign com-
petition to help put men on the moon.  Whether it was the “Manhattan Project”, projects on U.S. 
Nuclear Submarines, Titan or Atlas rockets, in Nuclear Power plants, at Chemical or Petroleum 
plants, Pulp and Paper mills, or the harshness of cryogenic use, Powell Valve has a long tradition of 
quality in temperatures from – 425°F to 1500°F and pressures from Class 125 to 4500. 
 
Powell’s market base is the Industrial Users: Petrochemical, Industrial Gas, Pulp & Paper, Pharma-
ceutical, Hydrocarbon processing, Food processing, Mining, Power Generation, Pipeline, Chemi-
cal, and Mechanical construction.  Powell has formed business partnerships with industrial end-
users, contractors, distributors and A&E’s in the United States and around the World.  Business 
partnerships formed on competitively priced product, on-time delivery, service and our tradition of 
product reliability. 
 
Powell’s network of support and product availability is unmatched.  Powell offers the most com-
plete multi-turn product line from a single source manufacturer.  Powell’s products are of the high-
est quality standards, are competitively priced and are produced with modern manufacturing tech-
nology and astute materials sourcing, with strategic purchasing & financial ventures in place.   
 
Powell’s diverse products and services, industry knowledge, project capabilities and reputation, 
coupled with our high quality distribution network, create a win-win arrangement where the end-
user, contractor, distributor and manufacturer can benefit.   
 
The Wm. Powell Company has made a commitment to our industry to increase growth and market 
share, with quality competitive products and services and on-time delivery.  This is a global com-
mitment. 
 
Powell’s end user customers have to react quickly to the demands that are on them to expand their 
businesses by implementing increased capacity and introducing new products into the market 
place at low costs and fast turn around times.  Powell has addressed our customer’s needs by in-
creasing finished product inventory to over $35,000,000 USD in the U.S.A. and with inventory hubs 
in Asia and Europe.  As an additional advantage to our domestic and global customers, The Wm. 
Powell Company’s Manning, SC facility is a Registered Free Trade Zone. 
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Powell also used its valve knowledge and expertise to construct a modification facility in the U.S.A. 
to assist customers with their needs, such as,  automation, trim changes, end connection changes, 
additional quality inspections and special service pressure testing requirements, field service, etc«    
 
The Wm. Powell Company is a closely held private corporation that has been in business since 
1�46.  In fact, only nine presidents have led the Company through its 166, plus, years.  The fact that 
we have been a healthy corporation during this period of time, having survived wars, depressions 
and natural disasters – in a very competitive marketplace – speaks well for itself. 
 
We look forward to further discussing ways that The Wm. Powell Company can capture current 
and future opportunities together. 
 
Again, The Wm. Powell Company thanks you for your interest in our company, our products and 
services.   Powell looks forward to discussing ways to be your Preferred Valve Supplier.   If you 
should have any questions, or comments, please contact us.   
 
 
Sincerely, 
 
 
 
 
Randy Cowart  
President, CEO & Chairman  
The Wm. Powell Company 
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FIGURE NUMBER INDEX 
TYPE FIGURE PAGES 

BRONZE 
GATE   
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 650 18-19 
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CHECK   

 578 26-27 
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IRON  
GATE   

 3460, 3462 31-32 

 1787 33-34 

 1793, 1816, 1893, 
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 559, 1259, 559P 39-40 

UL / FM  
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MSS SP-80 GATE VALVE 
THREADED BONNET, THREADED ENDS 
GATE ¼ TO 3” (6 TO 75mm) CLASSES 125 AND 150 
BRONZE RISING STEM  
 

Class  Fig. No. 

125 500 

150 514 

Design Specifications   
Item Applicable Specification 

Pressure - temperature ratings MSS SP-80 

General valve design  MSS SP-80 

Thread design ASME B1.20.1 

Materials ASTM 

DESIGN FEATURES: 
• Renewable solid wedges. 
• Integral seats. 
• High–Tensile bronze alloy stems. 
• Each valve is shell and seat pressure tested per industry standard 

MSS SP-80 

STANDARD MATERIALS  

PART MATERIALS 

Body  B62 

Bonnet  B62 

Wedge  B62 

Stem  B371 C69400 

Packing Nut B124 C37700 

Gland B124 C37700 

Packing Graphite 

Hand Wheel Ductile Iron 

Hand Wheel Nut Brass 

Wheel Plate Aluminum 
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GATE VALVE DIMENSIONS (CLASSES 125 & 150). 

C = Center to top open 
 
WT = Weight 
CV = Flow Coefficient 

SIZE FIG 500 & 514 

in 
A C  D E WT  

lb 
CV 

mm kg 

¼ 1.81 5.0 0.25 2.5 0.9 3.2 

 6 46 128 6 64 0.4   

⅜ 1.81 5.0 0.38 2.5 0.9 7.1 

 10 46 128 10 64 0.4   

½ 2.00 5.1 0.50 2.5 1.0 12.6 

 13 51 130 13 64 0.5   

¾ 2.19 6.3 0.75 2.8 1.5 30 

 20 56 159 19 70 0.7   

1 2.50 7.5 1.00 3.0 2.3 55 

 25 64 190 25 77 1.0   

1¼ 2.81 8.7 1.25 3.3 3.6 87 

32 72 222 32 83 1.6   

1½ 2.94 9.8 1.50 3.6 4.8 129 

40 74 250 38 92 2.2   

2 3.31 11.9 2.00 4.1 7.1 240 

50 84 303 51 103 3.2   

2½ 4.13 14.6 2.50 5.1 14.0 350 

65 105 370 64 130 6.4   

3 4.44 16.5 3.00 5.7 19.1 510 

75 112 420 76 145 8.7   
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MSS SP-80 GATE VALVE 
THREADED BONNET, THREADED ENDS 
GATE ¼ TO 3” (6 TO 75mm) CLASSES 125 AND 150 
BRONZE NON-RISING STEM 

STANDARD MATERIALS  

PART MATERIALS 

Body  B62 

Bonnet  B62 

Wedge B62 

Stem  B371 C69400 

Packing Nut B62 or B16 

Gland B16 

Packing Graphite 

Hand Wheel Ductile Iron 

Hand Wheel Nut Brass 

Stuffing Box B371 C69400 

Wheel Plate Aluminum 

Design Specifications   
Item Applicable Specification 

Pressure - temperature ratings MSS SP-80 

General valve design  MSS SP-80 

Thread design ASME B1.20.1 

Materials ASTM 

DESIGN FEATURES: 
• Renewable solid wedges. 
• Integral seats. 
• High–Tensile bronze alloy stems. 
• Each valve is shell and seat pressure tested per industry stan-

dard MSS SP-80. 
• Stems are rotating, non-rising design. 

Class  Fig. No. 

125 507 

150 512 / 2712 
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GATE VALVE DIMENSIONS (CLASSES 125 & 150). 

C = Center to top open / closed 
 
WT = Weight 
CV = Flow Coefficient 

SIZE FIG 507, 512, & 2712 

in 
A C  D E WT  

lb 
CV 

mm kg 

¼ 1.75 3.5 0.25 2.1 0.7 3.2 

 6 44 89 6 54 0.3   

⅜ 2.00 3.5 0.38 2.1 0.9 7.1 

 10 51 89 10 54 0.4   

½ 2.38 3.9 0.50 2.5 1.0 12.6 

 13 60 99 13 64 0.5   

¾ 2.44 4.6 0.75 2.8 1.7 30 

 20 62 117 19 70 0.8   

1 2.75 5.4 1.00 3.0 2.8 55 

 25 70 137 25 76 1.3   

1¼ 3.00 6.2 1.25 3.3 4.0 87 

32 76 157 32 83 1.8   

1½ 3.38 6.8 1.50 3.6 5.0 129 

40 86 173 38 92 2.3   

2 3.50 7.8 2.00 4.1 7.2 240 

50 89 198 51 103 3.3   

2½ 4.50 9.4 2.50 5.1 16.0 350 

65 114 239 64 130 7.3   

3 5.00 10.5 3.00 5.7 22.5 510 

75 127 267 76 144 10.2   
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MSS SP-80 GATE VALVE 
UNION BONNET, THREADED ENDS 
¼ TO 3” (6 TO 75mm) CLASSES 125 AND 150 
BRONZE RISING STEM  
 

STANDARD MATERIALS  

PART MATERIALS 

Body  B62 

Bonnet  B62 

Bonnet Ring B62 

Wedge B62 

Stem  B371 C69400 

Packing Nut B62 or B16 

Gland B16 

Packing Graphite 

Hand Wheel A47 Gr. 32510 

Hand Wheel Nut Brass 

Wheel Plate Aluminum 

Class  Fig. No. 

125 2700 

150 2714 

Design Specifications   

Item Applicable Specification 

Pressure - temperature ratings MSS SP-80 

General valve design  MSS SP-80 

Thread design ASME B1.20.1 

Materials ASTM 

DESIGN FEATURES: 
• Renewable solid wedges. 
• Integral seats. 
• High-Tensile bronze alloy stem. 
• Stems are rotating / rising design. 
• Each valve is shell and seat pressure tested per industry standard 

MSS SP-80. 
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GATE VALVE DIMENSIONS (CLASS 125 AND 150). 

C = Center to top open 
 
WT = Weight 
CV = Flow Coefficient 

SIZE FIG 2700 & 2714 

in 
A C  D E WT  

lb 
CV 

mm kg 

¼ 1.75 4.3 0.38 2.1 0.8 3.2 

 6 44 108 10 54 0.4   

⅜ 2.00 4.3 0.38 2.1 0.8 7.1 

 10 51 108 10 54 0.4   

½ 2.38 4.9 0.50 2.5 1.1 12.6 

 13 60 124 13 64 0.5   

¾ 2.44 6.1 0.75 2.8 1.9 30 

 20 62 156 19 70 0.9   

1 2.75 7.4 1.00 3.0 2.7 55 

 25 70 187 25 76 1.3   

1¼ 3.00 8.6 1.25 3.3 4.0 90 

32 76 219 32 83 1.8   

1½ 3.38 9.6 1.50 3.6 5.2 130 

40 86 244 38 92 2.4   

2 3.50 11.7 2.00 4.1 9.5 240 

50 89 297 51 103 4.3   

2½ 4.50 14.8 2.50 5.1 16.2 350 

65 114 375 64 130 7.3   

3 5.00 17.1 3.00 5.7 23.5 510 

75 127 435 76 144 10.7   
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MSS SP-80 GATE VALVE  
UNION BONNET, THREADED ENDS 
¼ TO 3” (6 TO 75mm) CLASSES 200 AND 300 
BRONZE RISING STEM  
 

Class  Fig. No. 

200 375 

300 377 

Design Specifications   

Item Applicable Specification 

Pressure - temperature ratings MSS SP-80 

General valve design  MSS SP-80 

Thread design ASME B1.20.1 

Materials ASTM 

DESIGN FEATURES: 
• Renewable solid wedges. 
• Integral seats. 
• High-Tensile bronze alloy stem. 
• Stems are rotating / rising design. 
• Each valve is shell and seat pressure tested per industry 

standard MSS SP-80. 

STANDARD MATERIALS  

PART MATERIALS 

Body  B61 

Bonnet  B61 

Bonnet Ring B61 

Wedge B61 

Stem  B371 C69400 

Packing Nut B62 or B16 

Gland B16 

Packing Graphite 

Hand Wheel A47 Gr. 32510 

Hand Wheel Nut Brass 

Wheel Plate Aluminum 
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GATE VALVE DIMENSIONS (CLASSES 200 & 300). 

C = Center to top open 
 
WT = Weight 
CV = Flow Coefficient 

SIZE FIG 375 FIG 377 

in 
A C  D E WT  

lb 
CV A C  D E WT  

lb 
CV 

mm kg kg 

¼ 1.81 4.3 0.25 2.1 0.8 3.2 1.94 4.9 0.25 3.0 1.3 3.2 

 6 46 108 6 54 0.4   49 124 6 76 0.6   

⅜ 2.06 4.3 0.38 2.1 0.9 7.1 2.13 4.9 0.38 3.0 1.3 7.1 

 10 52 108 10 54 0.4   54 124 10 76 0.6   

½ 2.44 4.9 0.50 2.5 1.2 12.6 2.44 5.9 0.50 3.3 1.8 12.6 

 13 62 124 13 64 0.7   62 149 13 83 0.8   

¾ 2.56 6.1 0.75 2.8 2.0 30 2.69 7.2 0.75 3.6 3.0 30 

 20 65 156 19 70 0.9   68 183 19 92 1.3   

1 2.94 7.4 1.00 3.0 2.7 55 3.00 8.3 1.00 4.1 4.9 55 

 25 75 187 25 76 1.2   76 210 25 105 2.2   

1¼ 3.13 8.6 1.25 3.3 4.7 90 3.38 9.5 1.25 4.6 6.9 90 

32 79 219 32 83 2.1   86 241 32 117 3.1   

1½ 3.50 9.6 1.50 3.6 5.5 130 3.75 10.8 1.50 5.1 8.9 130 

40 89 244 38 92 2.5   95 273 38 130 4.0   

2 4.00 11.7 2.00 4.1 9.1 240 4.38 13.1 2.00 5.7 17 240 

50 102 297 51 103 4.1   111 333 51 144 7.7   

2½ 4.63 15.1 2.50 4.7 19 350 5.00 14.1 2.50 8.0 24 350 

65 117 384 64 119 8.6   127 357 64 203 11   

3 5.13 17.4 3.00 5.7 26 510 5.63 16.4 3.00 9.0 32 510 

75 130 443 76 145 11   143 416 76 229 15   
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MSS SP-80 GATE VALVE  
UNION BONNET, THREADED ENDS 
⅜ TO 3” (6 TO 75mm) CLASSES 200 AND 300 
BRONZE RISING STEM WITH ROLLED-IN SEAT RINGS 

Design Specifications   

Item Applicable Specification 

Pressure - temperature ratings MSS SP-80 

General valve design  MSS SP-80 

Thread design ASME B1.20.1 

Materials ASTM 

DESIGN FEATURES: 
• Renewable solid wedges. 
• Rolled-in seat rings. 
• High-Tensile bronze alloy stems 
• Stems are rotating / rising design. 
• Each valve is shell and seat pressure tested per industry 

standard MSS SP-80. 

STANDARD MATERIALS  

PART MATERIALS 

Body  B61 

Bonnet  B61 

Bonnet Ring B61 

Wedge B61 

Seat Ring A312 Type 304 (1) 

Stem  B371 C69400 

Packing Nut B62 or B16 

Gland B16 

Packing Graphite 

Hand Wheel A47 Gr. 32510 

Hand Wheel Nut Brass 

Wheel Plate Aluminum 

Type Class  Fig. No. 

Rising Stem 

200 2375 

300 2377 

(1) Sizes ⅜ - ½” use A276 T410. 
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GATE VALVE DIMENSIONS (CLASSES 200 & 300). 

C = Center to top open 
 
WT = Weight 
CV = Flow Coefficient 

SIZE FIG 2375 FIG 2377 

in 
A C  D E WT  

lb 
CV A C  D E WT  

lb 
CV 

mm kg kg 

⅜ 2.06 4.3 0.38 2.1 0.9 7.1 2.13 4.9 0.38 3.0 1.3 7.1 

 10 52 108 10 54 0.4   54 124 10 76 0.6   

½ 2.31 4.9 0.50 2.5 1.2 12.6 2.44 5.9 0.50 3.3 1.7 12.6 

 13 59 124 13 64 0.5   62 149 13 83 0.8   

 ¾ 2.56 6.1 0.75 2.8 1.9 30 2.69 7.2 0.75 3.6 2.9 30 

 20 65 156 19 70 0.9   68 183 19 92 1.3   

1 2.94 7.4 1.00 3.0 2.8 55 3.00 8.3 1.00 4.1 4.2 55 

 25 75 187 25 76 1.3   76 210 25 105 1.9   

1 ¼ 3.13 8.6 1.25 3.3 5.0 90 3.38 9.5 1.25 4.6 6.5 90 

32 79 219 32 83 2.3   86 241 32 117 2.9   

1 ½ 3.50 9.6 1.50 3.6 5.4 130 3.75 10.8 1.50 5.1 9.5 130 

40 89 244 38 92 2.4   95 273 38 130 4.3   

2 4.00 11.7 2.00 4.1 8.9 240 4.38 13.1 2.00 5.7 17 240 

50 102 297 51 103 4.0   111 333 51 144 7.7   

2 ½ 4.63 15.1 2.50 5.7 18 350 5.00 14.1 2.50 8.0 24 350 

65 117 384 64 144 8.2   127 357 64 203 11   

3 5.13 17.4 3.00 6.4 25 510 5.63 16.4 3.00 9.0 32 510 

75 130 443 76 162 11   143 416 76 229 15   
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MSS SP-80 GATE VALVE  
BOLTED BONNET, FLANGED ENDS  
4 TO 12” (100 TO 300mm) CLASS 150 
BRONZE RISING STEM  

Class  Fig. No. 

150 1414 

Design Specifications   

Item Applicable Specification 

Pressure - temperature ratings MSS SP-80 

General valve design  MSS SP-80 

Flanged design ASME B16.24 

Materials ASTM 

DESIGN FEATURES: 
• Renewable solid wedges. 
• Integral seats. 
• Large stuffing box. 
• Stems are rotating / rising design. 
• Each valve is shell and seat pressure tested per industry standard MSS SP-80. 

STANDARD MATERIALS  
PART MATERIALS 

Body  B62 

Bonnet  B62 

Set Screw Steel 

Wedge B62 

Gasket Comm. Non-Asbestos 

Stem  B16 

Stem Bushing B62 

Body Bolt 300 SST 

Body Nut 300 SST 

Gland B62 

Gland Flange A351 CF8 

Packing Graphite 

Packing Washer Bronze 

Eyebolt 300 SST 

Eyebolt Nut 300 SST 

Eyebolt Pin 300 SST 

Hand Wheel A47 Gr. 32510 

Hand Wheel Key Steel 

Hand Wheel Nut Steel 

Lubricant Fitting Steel 

Yokearms (1) A47 Gr. 32510 

Yokearm Ear Bolts (1) Steel 

Yokearm Ear Nuts (1) Steel 

Yokearm Bolts (1) Steel 

Yokearm Nuts (1) Steel 

Wheel Plate Aluminum 

(1) Sizes 8” - 12” 

(1) Yoke and Bonnet Design for Sizes 8” - 12” 
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GATE VALVE DIMENSIONS (CLASS 150). 

C = Center to top open 
 
WT = Weight 
CV = Flow Coefficient 

SIZE FIG 1414 

in 
A C  D E WT  

lb 
CV 

mm kg 

4 9.00 20.3 4.00 9.0 87 1020 

100 229 496 98 221 39   

6 10.50 30.0 6.00 12.0 157 2440 

150 267 735 147 294 71   

8 11.50 37.4 8.00 14.0 255 4500 

200 292 916 196 343 116   

10 13.00 47.3 10.00 16.0 445 7000 

250 330 1203 245 406 202   

12 14.00 55.5 12.00 16.0 714 10500 

300 356 1410 294 406 324   



 

18 

MSS SP-80 GLOBE VALVE 
THREADED BONNET, THREADED ENDS 
¼ TO 3” (6 TO 75mm) CLASS 125 
BRONZE  
 

Class  Fig. No. 

125 650 

Design Specifications   

Item Applicable  
Specification 

Pressure - temperature ratings MSS SP-80 

General valve design  MSS SP-80 

Thread design ASME B1.20.1 

Materials ASTM 

DESIGN FEATURES: 
• High-Tensile bronze alloy stem. 
• Integral seats. 
• Discs in 3/4” and larger valves are attached to stem by disc locknut. The 

1/2” and smaller valves have stem and disc integral. 
• Each valve is shell and seat pressure tested per industry standard MSS SP-

80. 

STANDARD MATERIALS  

PART MATERIALS 

Body  B62 

Bonnet  B62* 

Disc  B62** 

Stem  B371 C69400 

Packing Nut B62 or B16 

Disc Locknut B371 C69400 

Packing Graphite 

Hand Wheel A47 Gr. 32510 

Hand Wheel Nut Brass 

Horseshoe Ring SS 303 or SS 304 

Wheel Plate Aluminum 

*   B16 for sizes ¼” through ¾” 
** For ½” and smaller sizes, disc and stem are  

integral and disc material is same as stem. 
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GLOBE VALVE DIMENSIONS (CLASS 125). 

C = Center to top open 
WT = Weight 
CV = Flow Coefficient 

SIZE FIG 650 

in 
A C  D E WT  

lb 
CV 

mm kg 

¼ 1.63 2.7 0.25 2.1 0.4 0.6 

 6 41 68 6 54 0.2   

⅜ 1.94 3.0 0.38 2.5 0.6 1.4 

 10 49 76 10 64 0.3   

½ 2.13 3.4 0.50 2.8 0.8 2.5 

 13 54 86 13 70 0.4   

¾ 2.50 3.9 0.75 3.0 1.3 5.8 

 20 64 100 19 76 0.6   

1 3.00 4.4 1.00 3.3 1.9 10.7 

 25 76 111 25 83 0.9   

1¼ 3.44 5.1 1.25 3.6 2.7 17.1 

32 87 129 32 92 1.2   

1½ 3.81 5.4 1.50 4.1 4.4 25 

40 97 137 38 105 2.0   

2 4.75 6.5 2.00 4.8 5.9 50 

50 121 165 51 121 2.7   

2½ 5.69 7.3 2.50 5.1 10.1 75 

65 144 186 64 130 4.6   

3 6.56 8.3 3.00 5.8 15.4 110 

75 167 210 76 146 7.0   
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MSS SP-80 GLOBE VALVE 
UNION BONNET, THREADED ENDS 
¼ TO 3” (6 TO 75mm) CLASS 150 
BRONZE WITH RENEWABLE COMPOSITION DISC 
 

Class  Fig. No. 

150 150 

Design Specifications   

Item Applicable  
Specification 

Pressure - temperature ratings MSS SP-80 

General valve design  MSS SP-80 

Thread design ASME B1.20.1 

Materials ASTM 

DESIGN FEATURES: 
• Integral seats have opening equal to nominal pipe 

size of valve. 
• High-Tensile bronze alloy stem. 
• Each valve is shell and seat tested per industry 

standard MSS SP-80. 

STANDARD MATERIALS  
PART MATERIALS 

Body  B62 

Bonnet  B62 

Disc  Glass Filled PTFE 

Disc Locknut B-371 C69400 

Disc Nut B62 

Disc Holder B62 

Horseshoe Ring SS 303 or SS 304 

Stem  B371 C69400 

Packing Nut B62 or B374 C69400 

Gland B16 

Packing Graphite 

Hand Wheel A47 Gr. 32510 

Hand Wheel Nut Brass 

Wheel Plate Aluminum 
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GLOBE VALVE DIMENSIONS (CLASS 125). 

C = Center to top open 
WT = Weight 
CV = Flow Coefficient 

SIZE FIG 150 

in 
A C  D E WT  

lb 
CV 

mm kg 

¼ 2.13 4.2 0.25 2.5 0.8 0.6 

 6 54 106 6 64 0.4   

⅜ 2.25 4.2 0.38 2.5 0.9 1.4 

 10 57 106 10 64 0.4   

½ 2.50 4.8 0.50 2.8 1.3 2.5 

 13 64 122 13 70 0.6   

¾ 3.00 5.4 0.75 3.0 2.1 5.8 

 20 76 138 19 76 1.0   

1 3.56 6.1 1.00 3.3 3.4 10.7 

 25 90 156 25 83 1.5   

1¼ 4.13 6.8 1.25 3.6 5.1 17.1 

32 105 173 32 92 2.3   

1½ 4.63 7.3 1.50 4.1 6.6 25 

40 117 187 38 103 3.0   

2 5.75 8.1 2.00 4.6 10.5 50 

50 146 206 51 117 4.8   

2½ 6.63 9.5 2.50 5.7 18.6 75 

65 168 241 64 144 8.4   

3 8.50 10.8 3.00 6.4 28.4 110 

75 216 275 76 162 12.9   
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MSS SP-80 GLOBE VALVES 
UNION BONNET, THREADED ENDS 
¼ TO 3” (6 TO 75mm) CLASSES 200 AND 300 
BRONZE  
 

• Each valve is shell and seat pressure tested per 
industry standard MSS SP-80. 

Class  Fig. No. 

200 110 

300 120 

Design Specifications   

Item Applicable  
Specification 

Pressure - temperature ratings MSS SP-80 

General valve design  MSS SP-80 

Thread design ASME B1.20.1 

Materials ASTM 

DESIGN FEATURES: 
• Plug type discs are held by a lock-

nut. 
• Integral seats have openings equal 

to nominal pipe size of valve. 
• High-Tensile bronze alloy stem. 
• Valves can be reground without 

being removed from the line. 

STANDARD MATERIALS  
PART MATERIALS 

Body  B61 

Bonnet  B61 

Bonnet Ring B61 

Disc  B61 or B371 C69400 

Disc Locknut B371 C69400 

Horseshoe Ring SS 303 or SS 304 

Stem  B371 C69400 

Packing Nut B62 

Gland B16 

Packing Graphite 

Hand Wheel A47 Gr. 32510 

Hand Wheel Nut Brass 

Wheel Plate Aluminum 
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GLOBE VALVE DIMENSIONS (CLASS 200 & 300). 

C = Center to top open 
 
WT = Weight 
CV = Flow Coefficient 

SIZE FIG 110 & 120 

in 
A C  D E WT  

lb 
CV 

mm kg 

¼ 2.25 4.0 0.25 2.5 0.9 0.6 

 6 57 102 6 64 0.4   

⅜ 2.38 4.0 0.38 2.5 1.1 1.4 

 10 60 102 10 64 0.5   

½ 2.63 4.6 0.50 2.8 1.5 2.5 

 13 67 117 13 70 0.7   

¾ 3.25 5.5 0.75 3.3 2.7 5.8 

 20 83 140 19 83 1.2   

1 3.81 6.2 1.00 3.6 3.9 10.7 

 25 97 158 25 92 1.8   

1¼ 4.38 6.8 1.25 4.1 5.7 17.1 

32 111 171 32 103 2.6   

1½ 4.88 7.7 1.50 4.8 8.8 25 

40 124 196 38 121 4.0   

2 6.00 8.7 2.00 5.7 13.9 50 

50 152 221 51 144 6.3   

2½ 7.00 10.9 2.50 8.0 22.5 75 

65 178 276 64 203 10.2   

3 7.88 12.1 3.00 9.0 36.3 110 

75 200 308 76 229 16.4   
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MSS SP-80 GLOBE VALVES 
UNION BONNET, THREADED ENDS 
¼ TO 3” (6 TO 75mm) CLASSES 150 TO 300 
BRONZE WITH RENEWABLE STAINLESS STEEL SEAT AND 
DISC 

• Each valve is shell and seat pressure tested per in-
dustry standard MSS SP-80. 

Class  Fig. No. 

200 2608 

300 2612 

150 2600 

Design Specifications   

Item Applicable  
Specification 

Pressure - temperature ratings MSS SP-80 

General valve design  MSS SP-80 

Thread design ASME B1.20.1 

Materials ASTM 

DESIGN FEATURES: 
• Renewable plug type stainless steel 

disc. 
• Renewable stainless steel seat has 

full nominal pipe size opening. 
• High-Tensile bronze alloy stems. 
• Differential hardness between seat 

and disc to prevent galling. 

STANDARD MATERIALS  
PART MATERIALS 

Body  B61 

Bonnet  B61 

Bonnet Ring B61 

Disc  A582 T416 

Disc Locknut B371 C69400 

Horseshoe Ring SS 303 or SS 304 

Stem  B371 C69400 

Packing Nut B62 or B16 

Gland B16 

Packing Graphite 

Hand Wheel A47 Gr. 32510 

Hand Wheel Nut Brass 

Wheel Plate Aluminum 

Seat Ring A582 T416 
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GLOBE VALVE DIMENSIONS (CLASS 200 & 300). 

C = Center to top open 
 
WT = Weight 
CV = Flow Coefficient 

SIZE FIG 2600, 2608, & 2612 

in 
A C  D E WT  

lb 
CV 

mm kg 

¼ 2.25 4.0 0.25 2.5 0.9 0.6 

 6 57 102 6 64 0.4   

⅜ 2.38 4.0 0.38 2.5 1.1 1.4 

 10 60 102 10 64 0.5   

½ 2.63 4.6 0.50 2.8 1.4 2.5 

 13 67 117 13 70 0.6   

¾ 3.25 5.5 0.75 3.3 2.4 5.8 

 20 83 140 19 83 1.1   

1 3.81 6.2 1.00 3.6 4.0 10.7 

 25 97 158 25 92 1.8   

1¼ 4.38 6.8 1.25 4.1 5.7 17.1 

32 111 171 32 103 2.6   

1½ 4.88 7.8 1.50 4.8 8.7 25 

40 124 198 38 121 3.9   

2 6.00 8.7 2.00 5.7 14.4 50 

50 152 221 51 144 6.5   

2½ 7.25 11.3 2.50 8.0 37.7 75 

65 184 286 64 203 17.1   

3 8.75 13.1 3.00 9.0 58.5 110 

75 222 333 76 229 26.5   
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MSS SP-80 SWING CHECK VALVE 
THREADED CAP, THREADED ENDS  
¼ TO 3” (6 TO 75mm) CLASS 125 
BRONZE  
 

Class  Fig. No. 

125 578 
Design Specifications   

Item Applicable Specification 

Pressure - temperature ratings MSS SP-80 

General valve design  MSS SP-80 

Thread design ASME B1.20.1 

Materials ASTM 

DESIGN FEATURES: 
• Renewable discs. 
• Integral seats. 
• Valves can be used in a horizontal or vertical 

position; however, when installed in a vertical 
line, flow must be upward with pressure under 
the disc. 

• Each valve is shell and seat pressure tested per 
industry standard MSS SP-80. 

STANDARD MATERIALS  

PART MATERIALS 

Body  B62 

Cap  B62 

Disc  B62 

Disc Nut  Brass 

Carrier B124 C37700 

Carrier Pin SST 304 
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SWING CHECK VALVE DIMENSIONS (CLASS 125). 

WT = Weight 
CV = Flow Coefficient 

SIZE FIG 578 

in 
A B  D WT  

lb 
CV 

mm kg 

¼ 1.88 1.3 0.25 0.4 2.4 

 6 48 33 10 0.2   

⅜ 1.88 1.3 0.38 0.5 2.4 

 10 48 33 10 0.2   

½ 2.25 1.5 0.50 0.7 4.1 

 13 58 37 13 0.3   

¾ 2.63 1.7 0.75 1.0 9.1 

 20 66 43 19 0.5   

1 3.00 1.9 1.00 1.6 16.4 

 25 76 49 25 0.7   

1¼ 3.44 2.3 1.25 2.3 30 

32 88 58 32 1.0   

1½ 4.25 2.5 1.50 3.0 40 

40 108 63 39 1.4   

2 5.25 2.8 2.00 6.0 75 

50 134 72 50 2.7   
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MSS SP-80 SWING CHECK VALVES 
THREADED BONNET, THREADED ENDS  
¼ TO 3” (6 TO 75mm) CLASS 200 AND 300 
BRONZE Y-PATTERN  

• Valves can be used in a hori-
zontal or vertical position; 
however, when installed in 
vertical line, flow must be 
upward with pressure under 
the disc. 

• Each valve is shell and seat 
pressure tested per industry 
standard MSS SP-80. 

Class  Fig. No. 

300 563 

200 560 

Design Specifications   

Item Applicable Specification 

Pressure - temperature ratings MSS SP-80 

General valve design  MSS SP-80 

Thread design ASME B1.20.1 

Materials ASTM 

DESIGN FEATURES: 
• By unscrewing the side plug 

and removing the cap and car-
rier pin, the carrier and disc 
assembly can be easily re-
moved. 

• Renewable disc is held by a 
locknut. 

• Integral seats. 

STANDARD MATERIALS  

PART MATERIALS 

Body  B61 

Cap  B61* 

Disc  B61 or B371 C69400 

Disc Nut  B16 

Carrier B62 or B124 C37700 

Carrier Pin B16 

Side Plug B16 

* B16 for ¾” and smaller sizes 
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SWING CHECK VALVE DIMENSIONS (CLASS 200 & 300). 

WT = Weight 
CV = Flow Coefficient 

SIZE FIG 560 FIG 563 

in 
A B  D WT  

lb 
CV A B  D WT  

lb 
CV 

mm kg kg 

¼ 2.25 1.4 0.25 0.6 1 2.38 1.5 0.25 0.7 0.9 

 6 57 35 6 0.3   60 38 6 0.3   

⅜ 2.38 1.4 0.38 0.6 2 2.50 1.5 0.38 0.7 2.4 

 10 60 35 10 0.3   64 38 10 0.3   

½ 2.75 1.7 0.50 0.8 4 2.88 1.8 0.50 1.0 4.1 

 13 70 43 13 0.4   73 46 13 0.5   

¾ 3.13 2.0 0.75 1.3 9 3.25 2.1 0.75 1.6 9.1 

 20 79 51 19 0.6   83 54 19 0.7   

1 3.63 2.4 1.00 2.0 20 3.75 2.5 1.00 2.3 16.4 

 25 92 60 25 0.9   95 64 25 1.0   

1¼ 4.38 3.0 1.25 3.4 30 4.50 3.1 1.25 4.1 30 

32 111 76 32 1.5   114 79 32 1.9   

1½ 5.00 3.5 1.50 4.8 40 5.13 3.6 1.50 5.9 40 

40 127 89 38 2.2   130 90 38 2.7   

2 6.13 4.3 2.00 8.0 75 6.38 4.4 2.00 10.3 75 

50 156 108 51 3.6   162 111 51 4.7   

2½ 7.25 5.1 2.50 13.7 120 7.50 5.2 2.50 17.0 120 

65 184 129 64 6.2   191 132 64 7.7   

3 8.50 5.9 3.00 20.3 175 8.75 6.0 3.00 25.3 175 

75 216 149 76 9.2   222 152 76 11.5   



30 

30 
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CLIP GATE VALVE 
THREADED BONNET, THREADED ENDS 
¼” TO 4” (6 TO 100 mm) CLASS 150 
CAST IRON  

DESIGN FEATURES: 
• Seat faces lapped for smooth finish and superior sealing. 
• Each valve is shell and seat pressure tested per industry standard 

MSS SP-70. 

Class  Trim Fig. No. 

Bronze 3460 

Iron 3462 

125  

Design Specifications  

Item Applicable Specification 

Thread Design ASME B1.20.1 

Materials ASTM 

Pressure-Temperature Ratings MSS SP-70 

STANDARD MATERIALS 

PART 

Body 
¼" - 1" A536  

1¼" - 4" A126-B  

Bonnet 
¼" - 1" A536  

1¼" - 4" A126-B  

Wedge  B62 A536 

Stem  B16 A276-410 

Packing Nut A536  

Gland B16 A276-410 

Packing Non-Asbestos  

Gasket Non-Asbestos  

Hand Wheel A126-B  

Hand Wheel Nut A563-A 

U-Bolt A307-A  

U-Bolt Nut A563-A  

Name Plate Aluminum  

MATERIALS  

FIGURE 3460 3462 
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GATE VALVE DIMENSIONS (CLASS 125). 

C =  Center to top open 
 
WT = Weight 
CV = Flow Coefficient 

SIZE FIG 3460 & 3462 

in 
A C D E WT  

lb 
CV 

mm kg 

¼ 2.09 5.0 0.25 2.1 1.5 2.8 

 6 53 127 6 54 0.7   

⅜ 2.09 5.0 0.38 2.1 1.5 7.8 

 10 53 127 10 54 0.7   

½ 2.09 5.0 0.50 2.1 1.5 13.2 

 13 53 127 13 54 0.7   

¾ 2.52 6.2 0.75 2.4 2.0 30 

 20 64 158 19 62 0.9   

1 2.63 7.5 1.00 3.0 3.0 55 

 25 67 191 25 75 1.4   

1¼ 2.91 9.0 1.25 3.0 5.0 87 

32 74 229 32 75 2.3   

1½ 3.14 9.1 1.50 3.8 6.5 129 

40 80 232 38 95 2.9   

2 3.89 11.6 2.00 4.0 10 240 

50 99 294 51 101 4.5   

2½ 4.59 12.9 2.50 4.8 16 385 

65 117 327 64 121 7.3   

3 4.92 14.8 3.00 6.0 24 555 

75 125 375 76 152 11   

4 5.94 19.3 4.00 9.0 48 1020 

100 151 490 102 229 22   
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MSS SP-70 GATE VALVES 
BOLTED BONNET, FLANGED ENDS 
2 TO 24” (50 TO 600 mm) CLASS 125 
CAST IRON NON-RISING STEM  

DESIGN FEATURES: 
• Seat faces lapped for smooth finish and su-

perior sealing. 
• Renewable seat rings. 
• Body has 5 tapping bosses. 
• Each valve is shell and seat pressure tested 

per industry standard MSS SP-70. 
• Gland is two piece gland / gland flange de-

sign for optimal alignment and uniform pack-
ing compression. 

Class  Fig. No. 

125 1787 

Trim 

Bronze 

Item Applicable Specification 

Wall thickness  ASME B16.1 

Pressure - temperature ratings MSS SP-70 

General valve design  MSS SP-70 Type I 

End to End dimensions  ASME B16.10 

Flange design ASME B16.1 

Materials ASTM 

Design Specifications  

STANDARD MATERIALS 

PART MATERIALS 

Body A126-B 

Bonnet A126-B 

Stuffing Box A126-B 

Wedge  A126-B 

Wedge Seat Ring B62 

Body Seat Ring B62 

Stem  B16 

Gasket Non-Asbestos 

Wedge Nut B62 

Gland Flange A536-A 

Gland Flange Bolt A307-A 

Gland Flange Nut A563-A 

Gland B62 

Packing Non-Asbestos 

Stuffing Box / Bonnet Gasket Non-Asbestos 

Hand Wheel A126-B 

Hand Wheel Nut A536-A 

Body / Bonnet Stud A307-A 

Body / Bonnet Nut A536-A 
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GATE VALVE DIMENSIONS (CLASSES 125). 

C = Center to top open and closed 
 
WT = Weight 
CV = Flow Coefficient 

SIZE FIG 1787 
in 

A C D E WT  
lb 

CV mm kg 
2 7.00 12.3 2.00 7.0 33 240 

50 178 312 51 178 15   
2½ 7.50 13.3 2.50 7.0 44 390 
65 191 337 64 178 20   
3 8.00 15.0 3.00 8.0 55 560 

80 203 381 76 203 25   
4 9.00 17.8 4.00 10.0 95 1000 

100 229 451 102 254 43   
5 10.00 20.1 5.00 12.0 132 1600 

125 254 511 127 305 60   
6 10.50 23.1 6.00 12.0 172 2400 

150 267 587 152 305 78   
8 11.50 27.8 8.00 14.0 271 4500 

200 292 705 203 356 123   
10 13.00 32.9 10.00 16.0 361 7000 

250 330 836 254 406 164   
12 14.00 37.4 12.00 18.0 578 10500 

300 356 949 305 457 262   
14 15.00 41.4 14.00 20.0 660 14300 

350 381 1051 356 508 299   
16 16.00 46.9 16.00 22.0 1165 18600 

400 406 1190 406 559 528   
18 17.00 49.8 18.00 24.0 1462 24500 

450 432 1266 457 610 663   
20 18.00 54.9 20.00 24.0 1801 30300 

500 457 1394 508 610 817   
24 20.00 64.3 24.00 30.0 2600 43600 

600 508 1632 610 762 1179   
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MSS SP-70 GATE VALVE 
BOLTED BONNET, FLANGED ENDS 
2 TO 24” (50 TO 600 mm) CLASSES 125 TO 250 
CAST  IRON OR 3% NICKEL IRON RISING STEM 

STANDARD MATERIALS 
FIGURE NUMBER 1793 1797 1816 1893 

CLASS 125 250 125 125 
PART MATERIALS 

Body A126-B 3% Nickel 
Bonnet A126-B 3% Nickel 
Yoke A126-B A126-B 

Wedge  A126-B 3% Nickel 
Wedge Seat Ring B62 - A351-CF8M 
Body Seat Ring B62 - A351-CF8M 

Stem  B16 A276-410 A276-316 
Stem Bushing  B62 

Stem Bushing Lock Nut A536 

Gland Flange A536 
Gland Flange Bolt A307-A 
Gland Flange Nut A563-A 

Gland B62 A126-B 
Packing Non-Asbestos 
Gasket Non-Asbestos 

Backseat Ring 
2 - 12" B62 

A276-410 316 SST 
14 - 24" B16 

Hand Wheel  
Hand Wheel Nut A536 

Body / Bonnet Stud A307-A 
Body / Bonnet Nut A563-A 
Bonnet / Yoke Bolt A307-A 
Bonnet / Yoke Nut A563-A 

A126-B or A536 

DESIGN FEATURES: 
• Seat faces lapped for smooth finish and superior sealing. 
• Stems are non-rotating with surface finish to optimize packing seal. 
• Each valve is shell and seat pressure tested per industry standard MSS SP-

70. 
• Gland is two piece gland / gland flange design for optimal alignment and 

uniform packing compression. 
• Renewable seat rings. 
• Body has 5 tapping bosses. 
• Solid wedge design 
• Class 125 have flat faced end flanges, class 250 has raised face end 

flanges. 

Item Applicable Specification 
Wall thickness  ASME B16.1 

Pressure - temperature ratings MSS SP-70 

General valve design  MSS SP-70 Type I 

End to End dimensions  ASME B16.10 
Flange design ASME B16.1 

Materials ASTM 

Design Specifications  

Class  Fig. No. 
1793 

1816 

1893 

250 1797 

125  

Trim 
Bronze 

Bronze 

Iron 

T316 SS 
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GATE VALVE DIMENSIONS (CLASSES 125 & 250). 

C = Center to top open 
 
WT = Weight 
CV = Flow Coefficient 

SIZE FIG 1793, 1816, & 1893 FIG 1797 
in 

A C D E A C D E 
mm 

2 7.00 14.7 2.00 7.0 8.50 15.0 2.00 7.0 
50 178 374 51 178 216 382 51 178 
2½ 7.50 16.7 2.50 7.0 9.50 17.1 2.50 8.0 
65 191 423 64 178 241 434 64 203 
3 8.00 18.9 3.00 8.0 11.13 19.4 3.00 10.0 

80 203 479 76 203 283 492 76 254 
4 9.00 23.4 4.00 10.0 12.00 23.6 4.00 12.0 

100 229 595 102 254 305 600 102 305 
5 10.00 27.7 5.00 12.0 15.00 27.9 5.00 12.0 

125 254 704 127 305 381 709 127 305 
6 10.50 32.2 6.00 12.0 15.88 32.4 6.00 14.0 

150 267 819 152 305 403 824 152 356 
8 11.50 39.5 8.00 14.0 16.50 40.6 8.00 16.0 

200 292 1002 203 356 419 1030 203 406 
10 13.00 48.2 10.00 16.0 18.00 49.0 10.00 18.0 
250 330 1223 254 406 457 1246 254 457 
12 14.00 56.1 12.00 18.0 19.75 56.8 12.00 20.0 
300 356 1424 305 457 502 1442 305 508 
14 15.00 62.5 14.00 20.0 

  

350 381 1586 356 508 
16 16.00 71.1 16.00 22.0 
400 406 1805 406 559 
18 17.00 79.0 18.00 24.0 
450 432 2007 457 610 
20 18.00 87.1 20.00 24.0 
500 457 2213 508 610 
24 20.00 100.5 24.00 30.0 
600 508 2553 610 762 

SIZE FIG 1793, 1816, & 1893 FIG 1797 
in 

WT  
lb 

CV WT  
lb 

CV mm kg kg 
2 36 240 53 240 

50 16   24   
2½ 48 390 70 390 
65 22   32   
3 60 560 102 560 

80 27   46   
4 103 1000 157 1000 

100 47   71   
5 143 1600 198 1600 

125 65   90   
6 186 2400 259 2400 

150 84   117   
8 298 4500 451 4500 

200 135   205   
10 441 7000 649 7000 

250 200   294   
12 628 10500 913 10500 

300 285   414   
14 880 14300 

  

350 399   
16 1166 18600 

400 529   
18 1467 24500 

450 665   
20 1824 30300 

500 827   
24 2618 43600 

600 1188   
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MSS SP-85 GLOBE VALVE 
BOLTED BONNET, FLANGED ENDS 
2 TO 12” (50 TO 300 mm) CLASS 125 
CAST IRON 
 

Item Applicable  
Specification 

Wall thickness  ASME B16.1 

Pressure - temperature ratings MSS SP-85 

General valve design  MSS SP-85 Type I 

End to End dimensions  ASME B16.10 

Flange design ASME B16.1 

Materials ASTM 

Design Specifications  

DESIGN FEATURES: 
• Seat faces lapped for smooth finish and 

superior sealing. 
• Swivel disc for optimal seating and 

longer seat life. 
• Stems are rotating / rising design. 
• Each valve is shell and seat pressure 

tested per industry standard MSS SP-85. 
• Gland is two piece gland / gland flange 

design for optimal alignment and uniform 
packing compression. 

STANDARD MATERIALS 

PART MATERIALS 
Body  A126-B 

Bonnet  A126-B 

Disc  
2 - 4" B62 

5 - 12" A126-B 
Disc Nut B62 

Body Seat Ring B62 
Disc Seat Ring (1) B62 

Stem  B16 

Stem Bushing  B62 

Stem Bushing Set Screw A307-A 

Gland Flange A536 

Gland Flange Bolt A307-A 

Gland Flange Nut A563-A 

Gland B62 
Packing Non-Asbestos 

Disc Nut Washer B16 

Gasket Non-Asbestos 
Hand Wheel A126-B 

Hand Wheel Nut A563-A 

Taper Pin (1) Steel 

Guide Pin (1) B16 

Body / Bonnet Stud A307-A 

Body / Bonnet Nut A563-A 

(1) For valve sizes 5” to 12” 

Disc design for valve 
sizes 5” to 12” 

Class  Fig. No. 

125 241 

Trim 

Bronze 
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GLOBE VALVE DIMENSIONS CLASS 125 

C = Center to top open 
 
WT = Weight 
CV = Flow Coefficient 

SIZE FIG 241 

in 
A C D E WT  

lb 
CV 

mm kg 

2 8.00 11.9 2.00 7.0 36 45 

50 203 303 51 178 16   

2½ 8.50 12.8 2.50 7.0 49 75 

65 216 326 64 178 22   

3 9.50 13.6 3.00 8.0 57 110 

80 241 346 76 203 26   

4 11.50 14.6 4.00 10.0 95 200 

100 292 370 102 254 43   

5 13.00 17.7 5.00 12.0 139 320 

125 330 450 127 305 63   

6 14.00 19.7 6.00 12.0 183 475 

150 356 500 152 305 83   

8 19.50 22.7 8.00 14.0 378 875 

200 495 576 203 356 172   

10 24.50 27.0 10.00 16.0 523 1370 

250 622 686 254 406 237   

12 27.50 29.8 12.00 18.0 700 2050 

300 699 757 305 457 318   
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DESIGN FEATURES: 
• Seat faces lapped for smooth finish and superior sealing. 
• Swivel disc for improved seat alignment and longer life. 
• Each valve is shell and seat pressure tested per industry standard 

MSS SP-71. 
• Check valve are suitable for service in horizontal line with cap 

vertical or in a vertical line with flow upward. 

Design Specifications  

Item Applicable Specification 

Wall thickness  ASME B16.1 

Pressure - temperature ratings MSS SP-71 

General valve design  MSS SP-71 Type I 

End to End dimensions  ASME B16.10 

Flange design ASME B16.1 

Materials ASTM 

(1) For sizes 2” and 3”, the disc is solid A351 Gr. CF8M for 
figure 559P. 

MSS SP-71 SWING CHECK VALVES 
BOLTED BONNET, FLANGED ENDS 
2 TO 24” (50 TO 600 mm) CLASS 125 
CAST IRON OR 3% NICKEL IRON 

Class  Fig. No. 

559 

1259 

559P 

125  

Trim 

Bronze 

Iron 

T316 SS 

STANDARD MATERIALS 
FIGURE 

NUMBER 559 1259 559P 

CLASS 125 125 125 
PART MATERIALS 

Body  A126-B 3% Nickel 
Cap  A126-B 3% Nickel 

Disc A126-B or A536 3% Nickel (1) 

Disc Seat Ring B62  - A351 Gr. CF8M (1) 

Seat Ring  B62 A536 A351 Gr. CF8M 

Gasket  Non-Asbestos 
Carrier A536 3% Nickel 

Carrier Pin B16 A276-410 A276-304 
Disc Nut A307-A T304 SS 
Split Pin T304 SS T410 SS T304 SS 
Washer Steel   T304 SS 

Body / Cap Stud A307-A 
Body / Cap Nut A563-A 

Side Plug B16 A276-410 A276-304 
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SWING CHECK  VALVE DIMENSIONS CLASS 125 

B = Center to Top 
 
WT = Weight 
CV = Flow coefficient 
 

SIZE FIG 559, 1259, & 559P 
in 

A B D WT  
lb 

CV mm kg 
2 8.00 4.7 2.00 25 45 

50 203 118 50 11   
2½ 8.50 5.4 2.50 36 75 
65 216 136 64 16   
3 9.50 5.8 3.00 46 110 

80 241 147 75 21   
4 11.50 6.7 3.94 81 210 

100 292 169 100 37   
5 13.00 7.8 4.94 115 345 

125 330 198 125 52   
6 14.00 8.5 5.94 150 530 

150 356 215 150 68   
8 19.50 10.4 7.94 253 1010 

200 495 264 200 115   
10 24.50 11.9 9.88 442 1580 

250 622 303 250 200   
12 27.50 13.5 12.00 638 2460 

300 699 343 305 289   
14 31.00 15.5 14.00 792 3340 

350 787 394 356 359   
16 36.00 17.6 16.00 1020 4360 

400 914 448 406 463   
18 36.00 19.3 18.00 1304 5980 

450 914 490 457 591   
20 40.00 22.3 20.00 1771 7400 

500 1016 565 508 803   
24 48.00 24.9 24.00 2630 10600 

600 1219 632 610 1193   



41 
41 



 

42 

UL AND FM MSS SP-70 GATE VALVE  
BOLTED BONNET, FLANGED ENDS 
IRON, RISING STEM 
2 TO 12” (50 TO 300 mm) CLASS 175 

STANDARD MATERIALS 
PART MATERIALS 

Body A126-B 

Bonnet A126-B 

Yoke A126-B 

Wedge  A126-B 

Wedge Seat Ring B62 

Body Seat Ring B62 

Stem  B16 

Stem Bushing  B62 

Stem Bushing Lock Nut A536 

Gland Flange A536 

Gland Flange Bolt A307-A 

Gland Flange Nut A307-A 

Gland B62 

Packing Non-Asbestos 

Gasket Non-Asbestos 

Backseat Ring B62 

Hand Wheel A126-B 

Hand Wheel Nut A536 

Body / Bonnet Stud A307-A 

Body / Bonnet Nut A307-A 

Bonnet / Yoke Bolt A307-A 

Bonnet / Yoke Nut A307-A 

DESIGN FEATURES: 
• Seat faces lapped for smooth finish and superior sealing. 
• Stems are non-rotating with surface finish to optimize packing seal. 
• Each valve is shell and seat pressure tested per industry standard MSS 

SP-70. 
• Gland is two piece gland / gland flange design for optimal alignment 

and uniform packing compression. 
• Renewable seat rings. 
• Body has 5 tapping bosses. 
• Solid wedge. 
• UL and FM approved fire safety valves. 

Item Applicable Specification 
Wall thickness  ASME B16.1 

Pressure - temperature ratings MSS SP-70 
General valve design  MSS SP-70 

End to End dimensions  ASME B16.10 
Flange design ASME B16.1 

Materials ASTM 

Design Specifications  

Fire Service FM 1120, FM 1130, and UL 262 

Class  Fig. No. 

175 762U 
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UL AND FM GATE VALVE DIMENSIONS (CLASS 125). 

C = Center to top open 
 
WT = Weight 
CV = Flow Coefficient 

SIZE FIG 762U 

in 
A C D E WT  

lb 
CV 

mm kg 

2 7.00 14.8 2.00 7.0 36 240 

50 178 375 51 178 16   

2½ 7.50 16.6 2.50 7.0 48 390 

65 191 422 64 178 22   

3 8.00 18.9 3.00 8.0 60 560 

80 203 479 76 203 27   

4 9.00 23.4 4.00 10.0 103 1000 

100 229 594 102 254 47   

6 10.50 32.3 6.00 12.0 186 2400 

150 267 819 152 305 84   

8 11.50 39.5 8.00 14.0 298 4500 

200 292 1003 203 356 135   

10 13.00 48.1 10.00 16.0 441 7000 

250 330 1222 254 406 200   

12 14.00 56.0 12.00 18.0 628 10500 

300 356 1422 305 457 285   
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UL AND FM MSS SP-70 GATE VALVE  
BOLTED BONNET, FLANGED ENDS 
IRON, NON-RISING STEM 
2 TO 12” (50 TO 300 mm) CLASS 125 

DESIGN FEATURES: 
• Seat faces lapped for smooth finish and superior 

sealing. 
• Renewable seat rings. 
• Body has 5 tapping bosses. 
• Each valve is shell and seat pressure tested per in-

dustry standard MSS SP-70. 
• Gland is two piece gland / gland flange design for 

optimal alignment and uniform packing compres-
sion. 

• UL and FM approved fire safety valves. 

Class  Fig. No. 

125 710U 

Item Applicable Specification 
Wall thickness  ASME B16.1 

Pressure - temperature ratings MSS SP-70 

General valve design  MSS SP-70 

End to End dimensions  ASME B16.10 

Flange design ASME B16.1 

Materials ASTM 

Design Specifications  

Fire Service FM 1120, FM 1130, and UL 262 

STANDARD MATERIALS 

PART MATERIALS 

Body A126-B 

Bonnet A126-B 

Stuffing Box A126-B 

Wedge  A126-B 

Wedge Seat Ring B62 

Body Seat Ring B62 

Stem  B16 

Gasket Non-Asbestos 

Wedge Nut B62 

Gland Flange A536 

Gland Flange Bolt A307-A 

Gland Flange Nut A563-A 

Gland B62 

Packing Non-Asbestos 

Gasket Non-Asbestos 

Backseat Ring B62 

Hand Wheel A126-B 

Hand Wheel Nut A536 

Body / Bonnet Stud A307-A 

Body / Bonnet Nut A307-A 
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UL AND FM GATE VALVE DIMENSIONS (CLASSES 125). 

C = Center to top open 
 
WT = Weight 
CV = Flow Coefficient 

SIZE FIG 710U 

in 
A C D E WT  

lb 
CV 

mm kg 

2 7.00 12.3 2.00 7.0 33 240 

50 178 312 51 178 15   

2½ 7.50 13.3 2.50 7.0 44 390 

65 191 337 64 178 20   

3 8.00 15.0 3.00 8.0 55 560 

80 203 381 76 203 25   

4 9.00 17.8 4.00 10.0 95 1000 

100 229 451 102 254 43   

5 10.00 20.1 5.00 12.0 132 1600 

125 254 511 127 305 60   

6 10.50 23.1 6.00 12.0 172 2400 

150 267 587 152 305 78   

8 11.50 27.8 8.00 14.0 271 4500 

200 292 705 203 356 123   

10 13.00 32.9 10.00 16.0 361 7000 

250 330 836 254 406 164   

12 14.00 37.4 12.00 18.0 578 10500 

300 356 949 305 457 262   
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UL AND FM MSS SP-70 GATE VALVE  
BOLTED BONNET, FLANGED ENDS 
IRON, RISING STEM 
2½ TO 12” (50 TO 300 mm) CLASSES 125 & 250 

DESIGN FEATURES: 
• Each valve is shell and seat pressure tested per 

industry standard MSS SP-70. 
• Gland is two piece gland / gland flange design for 

optimal alignment and uniform packing compres-
sion. 

• UL and FM approved fire protection valves. 
• Epoxy coated interior/exterior upon request. 

Class  Fig. No. 

125 722U 

250 722F 

Design Specifications  

Item Applicable Specification 

Wall thickness  ASME B16.1 

Pressure - temperature ratings MSS SP-70 

General valve design  MSS SP-70 

End to End dimensions  ASME B16.10 

Flange design ASME B16.1 

Fire Service FM 1120, FM 1130, and UL 262 

Materials ASTM 

STANDARD MATERIALS 
PART MATERIALS  

Body A126-B  

Bonnet A126-B  

Yoke (2) A126-B 

Stem Bushing B62  

Stem Bushing Locknut (3) A536  

Wedge (1)  Cast Iron Coated in EPDM  

Disc Nut B62  

Taper Pin 304 SST  

Stem  420 SST  

Gland Flange A536  

Gland B62  

Packing Non-Asbestos  

Gasket EPDM  

O-Ring (4) EPDM 

Gland Bolt Steel  

Gland Nut B16  

Yoke Bolt (2) Steel  

Yoke Nut (2) Steel  

Body Bolt Steel  

Body Nut Steel  

Hand Wheel A126-B  

Hand Wheel Nut A536  

(1) In class 250, size 2½” is cast bronze instead of EPDM. 
(2) In class 250, for sizes 6”-12”. 
(3) In class 250, for sizes 2½”-6” 
(4) In class 250, disc assembly contains o-ring. 
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UL AND FM GATE VALVE DIMENSIONS (CLASSES 125 & 250). 

C = Center to top open 
 
WT = Weight 
CV = Flow Coefficient 

SIZE FIG 722U FIG 722F 

in 
A C D E WT  

lb 
CV A C D E WT  

lb 
CV 

mm kg kg 

2 ½ 7.50 14.1 2.50 7.0 44 490 8.50 14.1 2.50 7.0 51 490 

65 191 359 64 178 20   216 359 64 178 23   

3 8.00 20.9 3.00 10.0 85 710 9.50 20.9 3.00 10.0 102 710 

80 203 530 76 254 39   241 530 76 254 46   

4 9.00 22.3 4.00 10.0 96 1300 11.00 22.3 4.00 10.0 120 1300 

100 229 565 102 254 44   279 565 102 254 54   

6 10.50 30.5 6.00 12.0 178 3100 12.00 30.5 6.00 12.0 218 3100 

150 267 775 152 305 81   305 775 152 305 99   

8 11.50 38.3 8.00 14.0 279 5700 13.00 38.3 8.00 14.0 317 5700 

200 292 972 203 356 127   330 972 203 356 144   

10 13.00 46.3 10.00 16.0 435 8900 14.75 46.3 10.00 16.0 517 8900 

250 330 1175 254 406 197   375 1175 254 406 234   

12 14.00 54.9 12.00 18.0 607 13400 16.62 54.9 12.00 18.0 707 13400 

300 356 1394 305 457 275   422 1394 305 457 321   
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UL AND FM MSS SP-70 GATE VALVE  
BOLTED BONNET, FLANGED ENDS 
IRON, NON-RISING STEM 
2½ TO 12” (50 TO 300 mm) ASME CLASSES 125 

DESIGN FEATURES: 
• Each valve is shell and seat pressure tested per 

industry standard MSS SP-70. 
• UL and FM approved fire protection valves. 
• Epoxy coated interior/exterior upon request. 

Class  Fig. No. 

125 721UF 

Design Specifications  

Item Applicable Specification 

Wall thickness  ASME B16.1 

Pressure - temperature ratings MSS SP-70 

General valve design  MSS SP-70 

End to End dimensions  ASME B16.10 

Flange design ASME B16.1 

Fire Service FM 1120, FM 1130, and UL 262 

Materials ASTM 

STANDARD MATERIALS 

PART MATERIALS 

Body A126-B 

Bonnet A126-B 

Box A126-B 

Operation Nut A126-B 

Wedge Cast Iron Coated in EPDM 

Disc Nut B62 

Base Plate A126-B 

Stem  420 SST 

O Ring EPDM 

Gasket EPDM 

Body Bolt Steel 

Body Nut Steel 

Hand Wheel A126-B 

Hand Wheel Nut Steel 
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UL AND FM GATE VALVE DIMENSIONS (CLASS 125). 

C = Center to top open and 
closed 

 
WT = Weight 
CV = Flow Coefficient 

SIZE FIG 721UF 

in 
A C D E WT  

lb 
CV 

mm kg 

2 ½ 7.50 9.9 2.50 7.0 42 390 

65 191 252 64 178 19   

3 8.00 13.9 3.00 7.5 77 560 

80 203 352 76 191 35   

4 9.00 14.3 4.00 9.0 104 1000 

100 229 364 102 229 47   

6 10.50 18.3 6.00 11.0 182 2400 

150 267 464 152 279 83   

8 11.50 21.7 8.00 13.5 246 4500 

200 292 551 203 343 112   

10 13.00 25.6 10.00 16.0 436 7000 

250 330 651 254 406 198   

12 14.00 29.1 12.00 19.0 605 10500 

300 356 740 305 483 274   
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UL AND FM MSS SP-70 PARALLEL SEAT GATE VALVE  
BOLTED BONNET, FLANGED ENDS 
IRON, NON-RISING STEM 
3 TO 12” (50 TO 300 mm) 175 W.O.G. 

DESIGN FEATURES: 
• Parallel seat design allows for superior gateway 

seals. 
• Each valve is shell and seat pressure tested per 

industry standard MSS SP-70. 
• Gasket joints conform to AWWA C111 and ANSI 

A21.11. 
• UL and FM approved fire protection valves. 

Class  Fig. No. 

175 W.O.G. 710UF 

Design Specifications  

Item Applicable Specification 

Wall thickness  ASME B16.1 

Pressure - temperature ratings MSS SP-70 

General valve design  MSS SP-70 

End to End dimensions  ASME B16.10 

Flange design ASME B16.1 

Fire Service FM 1120, FM 1130, and UL 262 

Materials ASTM 

STANDARD MATERIALS  
PART MATERIALS 

Body A126-B 

Bonnet A126-B 

Box A126-B 

Wedge Pin B62 

Body Seat Ring B62 

Disc Seat Ring B62 

Disc Seat Ring A126-B 

Disc Nut B62 

Body Bolt Steel 

Body Nut Steel 

Box Bolt Steel 

O Ring EPDM 

Handwheel A126-B 

Handwheel Nut Steel 

Stem 410 

Body Gasket Graphite 

Bonnet Gasket Graphite 
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UL AND FM PARALLEL SEAT GATE VALVE DIMENSIONS (175 W.O.G.). 

C = Center to top open and 
closed 

 
WT = Weight 
CV = Flow Coefficient 

SIZE FIG 710UF 

in 
A C D E WT  

lb 
CV 

mm kg 

3 8.00 12.1 3.00 10.0 77 560 

80 203 306 76 254 35   

4 9.00 13.7 4.00 10.0 104 1000 

100 229 347 102 254 47   

6 10.50 18.1 6.00 14.0 182 2400 

150 267 459 152 356 83   

8 11.50 21.0 8.00 14.0 246 4500 

200 292 533 203 356 112   

10 13.00 24.6 10.00 16.0 436 7000 

250 330 625 254 406 198   

12 14.00 28.2 12.00 18.0 605 10500 

300 356 717 305 457 274   
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DESIGN FEATURES: 
• Seat faces lapped for smooth finish and superior sealing. 
• Wall thickness per heavy wall ASME B16.1 requirements. 
• Swivel disc for improved seat alignment and longer life. 
• Each valve is shell and seat pressure tested per industry standard 

MSS SP-71. 
• Check valve are suitable for service in horizontal line with cap 

vertical or in a vertical line with flow upward. 
• UL and FM approved fire protection valves. 

Design Specifications  

Item Applicable Specification 
Wall thickness  ASME B16.1 

Pressure - temperature ratings MSS SP-71 

General valve design  MSS SP-71 

End to End dimensions  ASME B16.10 

Flange design ASME B16.1 

Materials ASTM 

Fire Service UL 312 

Safety FM 1210 

STANDARD MATERIALS 

PART MATERIALS 

Body  A126-B 

Cap  A126-B 

Disc A536 

Disc Ring 
EPDM 

B62 

Seat Ring  B62 

Gasket  Non-Asbestos 

Carrier A536 

Carrier Pin B16 

Disc Nut B16 

Disc Washer A536 

Eyebolt Steel 

Body / Cap Stud Steel 

Body / Cap Nut Steel 

Hanger Plug B16 

UL AND FM MSS SP-71 SWING CHECK VALVES 
BOLTED BONNET, FLANGED ENDS 
3 TO 12” (80 TO 300 mm) CLASS 125 
IRON 

Rubber Disc Ring 

Bronze Disc Ring 

Class  Fig. No. 

200 W.O.G. 763U 
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UL AND FM SWING CHECK  VALVE DIMENSIONS (CLASS 125). 

B = Center to top 
 
WT = Weight 
CV = Flow coefficient 

SIZE FIG 763U 

in 
A B D WT  

lb 
CV 

mm kg 

3 9.50 7.6 3.00 46 175 

80 241 194 75 21   

4 11.50 8.4 3.87 81 300 

100 292 214 100 37   

6 14.00 10.2 5.87 150 730 

150 356 258 150 68   

8 19.50 12.3 7.87 254 1360 

200 495 312 200 115   

10 24.50 13.8 9.75 443 2090 

250 622 352 250 201   

12 27.50 15.3 12.00 640 3250 

300 699 389 305 290   
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DESIGN FEATURES: 
• Flanged ends available following 

ASME B16.1 class 125 standards. 
• Grooved end dimensions follow 

AWWA C-606 standards for steel 
pipe. 

• UL and FM approved fire protection 
valves. 

• Working temperature range of 15° to 250° 
F (-10° to 120° C). 

UL AND FM MSS SP-71 DUAL PLATE CHECK VALVES 
IRON, FLANGED ENDS AND GROOVED ENDS 
3 TO 8” (80 TO 200 mm) CLASS 200 AND 250 

Class  Fig. No. 

200 W.O.G. 453UG 

Ends 

Grooved 

250 W.O.G. Flanged 453UF 

Pin Area Cut-Away 

STANDARD MATERIALS 

PART MATERIALS 

Body  A536 

Seat Ring  EPDM 

Disc Plate A351 CF8 

Spring SS 316 

Hinge Pin SS 316 

Washer Teflon 

Thrust Washer Teflon 

Plug Steel 

Square Plug Steel 

Packing Graphite 



 

55 

UL AND FM DUAL CHECK VALVE DIMENSIONS (CLASSES 200 AND 250). 

C = End Diameter 
 
WT = Weight 

Fig. 453UF 
250 LB 

Fig. 453UG 
200 LB 

SIZE FIG 453UG FIG 453UF 

in 

A C WT  

lb 

A C WT  

lb 

mm kg kg 

3 6.6 7.5 21 5.1 3.5 9 

80 168 191 10 130 89 4 

4 7.5 9.0 33 5.6 4.5 12 

100 191 229 15 143 114 6 

6 9.0 11.0 56 7.0 6.6 28 

150 229 279 25 178 168 13 

8 10.5 13.5 88 8.3 8.6 48 

200 267 343 40 210 219 22 
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CRYOGENIC VALVES 
 Valves in cold service can present an engineering challenge because 
of the fragility of the packing at continuously low temperatures. To 
combat this, Powell Valves offers an assortment of cryogenic valves 
that all come standard with an extended bonnet and stem. These ex-
tensions help to keep the packing away from the low temperatures of 
the cryogenic fluid and thus function safely and efficiently. 

For more information, see Powell’s Cryogenic catalog. 

Features: 
⇒ All cryogenic valves are specially processed and carefully cleaned 

and degreased in specialized clean areas. They are then sealed to 
prevent contamination. 

⇒ Cryogenic valves are offered in bronze or stainless steel and can 
serve in temperatures as low as –423° F. 

⇒ Powell welcomes the development of custom designs needed to 
accommodate unique customer needs. 

⇒ Extended bonnets and stems provide an adequate distance for the 
packing to maintain the safety, integrity and efficiency of the valve. 

⇒ Powell also provides non-extended cryogenic valves, but recom-
mends their use in only intermittent and non-extreme cold uses. 

⇒ At the customers’ request, Powell also offers bonnet chamber venti-
lation in order to prevent excess pressure build up caused by trapped 
cryogenic liquids. 

All the quality and benefits expected of all 
Powell valves are extended and preserved 

with its cryogenic line. 

Cryogenic Gate Valve 
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BRONZE and IRON Similarity Chart 

POWELL MILWAUKEE CRANE NIBCO STOCKHAM HAMMOND 

110 570     B375   

120     T-275-B B66 IB412 

150 590T 7TF T-235-Y B22T IB413T 

241 2981 351 F-178-B G512 IR116 

375 1153 422 T-154-A B135   

377 1182 622E T-174-A B144 IB652 

500 148 428/1700 T-111 B100 IB640 

507 105 438/1701 T-113 B103 IB645 

512 1140 437 T-133 B128 IB646 

514 1150 431 T-131 B122 IB641 

559 2974 373 F-918-B G931 IR1124 

559P 2974-M13 14493   AG931 IR1937 

560 508 36 T-453-B B345 IB944 

578 509 37/1707 T-413-B B319 IB904 

650 502 1/1703 T-211-B B16 IB440 

1259 2974M26 373 1/2 F-918-N G933 IR1126 

1787 2882 461     F-619 G612 IR1138 

1793 2885 465 1/2 F-617-O G623 IR1140 

1797 2894 7-1/2E F-667-O F667 IR330 

1816 2885M26 475 1/2 F-617-ON G624 IR1146 

1893 2885-M13 14477   AG642 IR1913 

2375 1174 424   B132 IB651 

2377 1184 634E T-174-SS B145 IB654 

2600 591A 14-1/2P   B29   

2608 592A 212P T-256-AP B62 IB434 

2612 593A 382P T-276-AP B74 IB444 

2614 582 384P T-375-B B266   

2700 1152 428UB T-124 B105 IB617 

2712 1141   T-136 B130 IB638 

2714 1151 431UB T-134 B120 IB629 
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ENGINEERING DATA INDEX 

NOTE: DATA PROVIDED IN THIS SECTION IS FOR REFERENCE PURPOSES AND IS SUBJECT TO CHANGE. 
CONSULT CURRENT STANDARDS AND SPECIFICATIONS FOR THE LATEST DATA AND FOR SPE-
CIFIC DETAILS WHICH MAY BE BEYOND THE SCOPE OF THIS CATALOG. 
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VALVE STANDARDS AND RELATED INFORMATION 

1.  Bronze and Iron Valves 

(A) MSS SP-80           ĺ Bronze Gate, Globe, Angle and Check Valves 

(B) MSS SP-70           ĺ Cast Iron Gate Valves, Flanged and Threaded Ends 

(C) MSS SP-71           ĺ Cast Iron Check Valves, Flanged and Threaded Ends 

(D) MSS SP-85           ĺ Cast Iron Globe and Angle Valves, Flanged and Threaded Ends 

(E) UL 262                 ĺ Gate Valves for Fire-Protection Service 

(F) UL 312                 ĺ Check Valves for Fire-Protection Service 

(G) FM 1120/1130      ĺ Approval Standard for Fire Service Water Control Valves (OS&Y and NRS Type 
        Gate Valves) 

(H) FM 1130               ĺ Approval Standard for Swing Check Valves 

2. Powell Publications and Miscellaneous Information 

The Handbook of Valve Information contains valve selection, storage, installation, operation, and maintenance infor-
mation for all Powell Valves. 
 
NOTE: Prior to any installation or maintenance, appropriate precautions must be followed. For example, all pressure 
must be relieved from the valve and affected piping prior to servicing and proper protective clothing and equipment 
must be worn. 
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PRESSURE/TEMPERATURE RATINGS 

TABLE 1 
ASTM B61 AND B62 BRONZE 

ASTM A126-B AND A536 IRON (f) 

NOTES:    
(a) For Bronze Cryogenic Valves, -20 °F ratings extend to –325 °F 

(b) Pressure - Temperature Ratings—ASME B16.24 

(c) Solder Joint Valve Ratings may be limited by the solder composition. See MSS SP-80 Paragraph 2.4 and Annex A for more infor-
mation 

(d) Some codes (i.e.-ASME BPVC, Section 1) limit the rating temperatures of the indicated material to 406 °F 

(e) Alternate Ratings for valves sizes ǩ - 2” having threaded ends and metal to metal union ring body-bonnet joints 

(f) Valves with resilient seat materials, synthetic rubber or urethane, shall have cold water pressure ratings of 33° F to 150° F. 

PRESShRE ;ĐͿ Ͳ ƉƐiŐ 

  

D�dERI�L 
�SdD BͲϲϮ �SdD BͲϲϭ 

PRESS͘ CL�SS CL�SS ϭϮϱ CL�SS ϭϱϬ CL�SS ϮϬϬ CL�SS ϯϬϬ 

EN� CONN͘ d,� d,� &L' ;ďͿ d,� d,� ;ĞͿ d,� 

dEDP͘ ;aͿ Σ&             
-20 TŽ 150 200 300 225 400 1000 600 

200 185 270 210 375 920 560 
250 170 240 195 350 830 525 
300 155 210 180 325 740 490 
350 140 180 165 300 650 450 
400 -- -- -- 275 560 410 
406 125 150 150 -- -- -- 
450 120 ;ĚͿ 145;ĚͿ -- 250 480 375 
500 -- -- -- 225 390 340 
550 -- -- -- 200 300 300 

PRESShRE ;ƉƐiŐͿ 

dEDP͘ Σ&͘ CL�SS ϭϮϱ CL�SS ϮϱϬ 

NPS ϮͲϭϮ NPS ϭϰͲϮϰ NPS ϮͲϭϮ NPS ϭϰͲϮϰ 

-20 ƚŽ 150 200 150 500 300 
200 190 135 460 280 

225 180 130 440 270 

250 175 125 415 260 
275 170 120 395 250 

300 165 110 375 240 

325 155 105 355 230 
350 150 100 335 220 

375 145   315 210 

400 140   290 200 

425 130   270   

450 125   250   

TABLE 2 
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TABLE 3 

(a) For Cryogenic Bronze Valves, -20°F ratings extend to –325°F 
(b) Chemistry is typical values. 
 
NOTE: Chemical Compositions Are In Units Of Percent. 

CHEMICAL AND PHYSICAL PROPERTIES 
Bronze and Iron 

ASTM STANDARD GRADE ASTM   
B-61 

ASTM   
B-62 ASTM A126-B (b) 3% NICKEL 

IRON (b) 
ASTM A536 Gr. 

65-45-12 (b) 

CARBON (C) (Min) - - 3.2 3.2 3.5 
(Max) - - 3.4 3.4 3.9 

MANGANESE (Mn) (Min) - - 0.6 0.6 0.15 
(Max) - - 0.9 0.9 0.35 

PHOSPHORUS (P) (Min) - - -  - 
(Max) 0.05 0.05 0.75 0.75 0.05 

SULFUR (S) (Min) - - - - 0.010 
(Max) 0.05 0.08 0.15 0.15 0.025 

SILICON (Si) (Min) - - 1.8 1.8 2.25 
(Max) 0.005 0.005 2.2 2.2 2.75 

COPPER (Cu) (Min) 86.0 84.0 - - - 
(Max) 90.0 86.0 - - - 

NICKEL (Ni) (Min) - - - 3.0 - 
(Max) 1.0 1.0 - 4.0 - 

TIN (Sn) (Min) 5.5 4.0 - - - 
(Max) 6.5 6.0 - - - 

IRON (Fe) (Min) - - Remainder Remainder Remainder 
(Max) 0.25 0.30 Remainder Remainder Remainder 

ZINC (Zn) (Min) 3.0 4.0 - - - 
(Max) 5.0 6.0 - - - 

LEAD (Pb) (Min) 1.0 4.0 - - - 
(Max) 2.0 6.0 - - - 

ANTIMONY (Sb) (Min) - - - - - 
(Max) 0.25 0.25 - - - 

ALUMINUM (Al) (Min) - - - - - 
(Max) 0.005 0.005 - - - 

TENSILE STRENGTH 
(Ksi) (Min) 34 30 31 31 65 

YIELD STRENGTH 
(Ksi) (Min) 16 14 - - 45 

ELONGATION (%) (Min) 24 20 - - 12 

TEMPERATURE (°F) (Min) -20 (a) -20 (a) -20 -20 -20 
(Max) 550 450 450 450 450 
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BRONZE VALVE FLANGE DIMENSIONS 

TABLE 4 All Dimensions in Units of Inches 

CLASS 150 

NOTES: 
 Table is excerpt from Table I-2 of ASME B16.24. 

NPS 

DŝĂŵĞƚĞƌ ŽĨ 
FůĂŶŐĞ͕ BŽůƚ CŝƌĐůĞ͕ DŝĂŵĞƚĞƌ ŽĨ BŽůƚ 

HŽůĞ  
;ĚͿ NƵŵďĞƌ ŽĨ BŽůƚƐ 

MŝŶŝŵƵŵ  
TŚŝĐŬŶĞƐƐ ŽĨ 

FůĂŶŐĞ͕ 

;DͿ ;BCͿ ;TͿ 

2 6͘00 4͘75  3/4 4 0͘50 

2 ½ 7͘00 5͘50  3/4 4 0͘56 

3 7͘50 6͘00  3/4 4 0͘62 

3 ½ 8͘50 7͘00  3/4 8 0͘69 

4 9͘00 7͘50  3/4 8 0͘69 

5 10͘00 8͘50  7/8 8 0͘75 

6 11͘00 9͘50  7/8 8 0͘81 

8 13͘50 11͘75  7/8 8 0͘94 

10 16͘00 14͘25 1 12 1͘00 

12 19͘00 17͘00 1 12 1͘06 
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IRON VALVE FLANGE DIMENSIONS 

All Dimensions in Units of Inches 

CLASS 125 
TABLE 5 

NOTES: 
(1) Table is excerpt from Table 4 of ASME B16.1. 

NPS 

DŝĂŵĞƚĞƌ ŽĨ 
FůĂŶŐĞ  

DŝĂŵĞƚĞƌ ŽĨ BŽůƚ 
CŝƌĐůĞ  

DŝĂŵĞƚĞƌ ŽĨ BŽůƚ 
HŽůĞƐ 

NƵŵďĞƌ ŽĨ BŽůƚƐ 

MŝŶŝŵƵŵ  
TŚŝĐŬŶĞƐƐ ŽĨ 

FůĂŶŐĞ͕ 

;DͿ ;BCͿ ;ĚͿ ;TͿ 
2 6͘00 4͘75  3/4 4 0͘62 

2 ½ 7͘00 5͘50  3/4 4 0͘69 

3 7͘50 6͘00  3/4 4 0͘75 

3 ½ 8͘50 7͘00  3/4 8 0͘81 

4 9͘00 7͘50  3/4 8 0͘94 

5 10͘00 8͘50  7/8 8 0͘94 

6 11͘00 9͘50  7/8 8 1͘00 

8 13͘50 11͘75  7/8 8 1͘12 

10 16͘00 14͘25 1 12 1͘19 

12 19͘00 17͘00 1 12 1͘25 

14 21͘00 18͘75 1 1/8 12 1͘38 

16 23͘50 21͘25 1 1/8 16 1͘44 

18 25͘00 22͘75 1 1/4 16 1͘56 

20 27͘50 25͘00 1 1/4 20 1͘69 

24 32͘00 29͘50 1 3/8 20 1͘88 
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IRON VALVE FLANGE DIMENSIONS 

All Dimensions in Units of Inches 

CLASS 250 
TABLE 6 

NOTES: 
(1) Table is excerpt from Table 6 in ASME B16.1. 
 
 

NPS 

DŝĂŵĞƚĞƌ ŽĨ 
FůĂŶŐĞ  

DŝĂŵĞƚĞƌ ŽĨ 
BŽůƚ CŝƌĐůĞ 

DŝĂŵĞƚĞƌ ŽĨ 
BŽůƚ HŽůĞƐ 

NƵŵďĞƌ ŽĨ 
BŽůƚƐ 

MŝŶŝŵƵŵ 
TŚŝĐŬŶĞƐƐ ŽĨ 

FůĂŶŐĞ͕ 
DŝĂŵĞƚĞƌ ŽĨ 
RĂŝƐĞĚ FĂĐĞ 

;DͿ ;BCͿ ;ĚͿ ;TͿ ;RFͿ 

2 6͘50 5͘00  3/4 8 0͘88 4͘19 

2 ½ 7͘50 5͘88  7/8 8 1͘00 4͘94 

3 8͘25 6͘62  7/8 8 1͘12 5͘69 

3 ½ 9͘00 7͘25  7/8 8 1͘19 6͘31 

4 10͘00 7͘88  7/8 8 1͘25 6͘94 

5 11͘00 9͘25  7/8 8 1͘38 8͘31 

6 12͘50 10͘62  7/8 12 1͘44 9͘69 

8 15͘00 13͘00 1 12 1͘62 11͘94 

10 17͘50 15͘25 1 1/8 16 1͘88 14͘06 

12 20͘50 17͘75 1 1/4 16 2͘00 16͘44 

14 23͘00 20͘25 1 1/4 20 2͘12 18͘94 

16 25͘50 22͘50 1 3/8 20 2͘25 21͘06 

18 28͘00 24͘75 1 3/8 24 2͘38 23͘31 

20 30͘50 27͘00 1 3/8 24 2͘50 25͘56 

24 36͘00 32͘00 1 5/8 24 2͘75 30͘31 
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METHOD OF DESIGNATING LOCATION OF AUXILIARY 
CONNECTIONS WHEN SPECIFIED 

FIGURE 1 

GENERAL NOTE: 
The above sketches represent valves with symmetrical shapes. Sketches are illustrative only and do not imply design. 

GATE VALVE CHECK VALVE 

ANGLE VALVE GLOBE VALVE 
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FLOW DESIGN AND MAINTENANCE RECOMMENDATIONS 

WATER SATURATED STEAM SUPERHEATED STEAM 

(FT/MIN) (FT/MIN) (FT/MIN) 

3" and UNDER 1200 7200 9000 
4 1200 8800 11000 
6 1620 10400 13000 
8 1860 12000 15000 
10 2100 14400 18000 
12 2220 15200 19000 
14 2400 16000 20000 
16 2400 17600 22000 
18 2400 19200 24000 
20" and LARGER 2400 20800 26000 

VALVE SIZE  

(1) SWING CHECK VALVES- Minimum ½ psi differential pressure across valve to maintain proper “full open” position. 

(2) LIFT CHECK AND NON-RETURN VALVES- Minimum 2 psi differential pressure across valve to maintain  
       proper “full open” position 
 
(3) Recommended length of straight pipe before and after check and non-return valves to be 10 times pipe diameter to 

avoid flow turbulence at valve. 

(4) For metal seated check valves at low pressure applications (approximately 50 psi or less), seat leakage may be signifi-
cantly greater than normal seat test allowable limit. 

(5) RECOMMENDED MAXIMUM FLOW VELOCITIES (APPROXIMATE): 

FLOW DESIGN AND MAINTENANCE RECOMMENDATIONS 

(6) GATE VALVES — Not to be used in throttling services. Open and closed service only. 

(7) GLOBE VALVES— Not to be throttled under 20% open. 

FOR MAINTENANCE AND SAFETY INFORMATION, SEE THE POWELL 
HANDBOOK OF VALVE INFORMATION, AS DESCRIBED ON PAGE 59. 
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COMPARISON CHART OF VALVE SIZE/NOMINAL PIPE SIZE 

TABLE 7 METRIC NOMINAL SIZE ENGLISH NOMINAL SIZE 
(DN) (NPS) 

8 1/4 
10 3/8 
15 1/2 
20 3/4 
25 1 
32 1-1/4 
40 1-1/2 
50 2 
65 2-1/2 
80 3 

100 4 
150 6 
200 8 
250 10 
300 12 
350 14 
400 16 
450 18 
500 20 
600 24 

CONVERSION FACTORS 

 TO CONVERT FROM TO MULTIPLY BY 
LENGTH INCHES (IN) MILLIMETERS (MM) 25.4 

INCHES (IN) CENTIMETERS (CM) 2.54 
FEET (FT) INCHES (IN) 12 

        
WEIGHT POUNDS (LB) KILOGRAMS (KG) 0.4536 

POUNDS (LB) NEWTONS (N) 4.448 
        

PRESSURE* PSI KILOGRAMS/M² 703 
PSI KILOGRAMS/CM² 0.0703 
PSI KILOGRAMS/MM² 0.000703 
PSI BAR 0.0689 
PSI ATMOSPHERE 0.068 
PSI KILOPASCAL 6.895 
PSI MEGAPASCAL 0.006895 
PSI NEWTON/MM² 0.006895 
PSI IN. WATER** 27.68 
PSI FT. WATER** 2.307 
PSI IN. MERCURY** 2.036 
PSI PSF 144 

        
AREA SQ. INCH (IN²) SQ. CENTIMETERS (CM²) 6.452 

TEMPERATURE 
TO CONVERT FROM DEGREES CENTIGRADE (C) TO DEGREES FAHRENHEIT (F): F=1.8*C+32 
TO CONVERT FROM FAHRENHEIT (F) TO DEGREES CENTIGRADE (C): C=0.556* (F-32) 

NOTE: MOST FACTORS ARE ROUNDED OFF AND NOT EXACT CONVERSIONS. 
*- PSI = POUNDS PER SQUARE INCH AND PSF = POUNDS PER SQUARE FOOT. 
**- WATER AT 60F. MERCURY AT 32F. 
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MEASUREMENT EQUIVALENTS 

FRACTION DECIMAL MILLIMETERS 
      1/64 0.0156 0.3969 
    1/32   0.0313 0.7938 

        0.0394 1.0000 
      3/64 0.0469 1.1906 
  1/16     0.0625 1.5875 
      5/64 0.0781 1.9844 

        0.0787 2.0000 
    3/32   0.0938 2.3813 
      7/64 0.1094 2.7781 

        0.1181 3.0000 
1/8       0.1250 3.1750 

      9/64 0.1406 3.5719 
    5/32   0.1563 3.9688 

        0.1575 4.0000 
      11/64 0.1719 4.3656 
  3/16     0.1875 4.7625 
        0.1969 5.0000 
      13/64 0.2031 5.1594 
    7/32   0.2188 5.5563 
      15/64 0.2344 5.9531 

        0.2362 6.0000 
1/4       0.2500 6.3500 

      17/64 0.2656 6.7469 
        0.2756 7.0000 

    9/32   0.2813 7.1438 
      19/64 0.2969 7.5406 
  5/16     0.3125 7.9375 

        0.3150 8.0000 
      21/64 0.3281 8.3344 
    11/32   0.3438 8.7313 

        0.3543 9.0000 
      23/64 0.3594 9.1281 

3/8       0.3750 9.5250 
      25/64 0.3906 9.9219 

        0.3937 10.0000 
    13/32   0.4063 10.3188 
      27/64 0.4219 10.7156 

        0.4331 11.0000 
  7/16     0.4375 11.1125 
      29/64 0.4531 11.5094 
    15/32   0.4688 11.9063 

        0.4724 12.0000 
      31/64 0.4844 12.3031 

1/2       0.5000 12.7000 

FRACTION DECIMAL MILLIMETERS 
        0.5118 13.0000 

      33/64 0.5156 13.0969 
    17/32   0.5313 13.4938 
      35/64 0.5469 13.8906 

        0.5512 14.0000 
    9/16     0.5625 14.2875 
      37/64 0.5781 13.6844 

        0.5906 15.0000 
    19/32   0.5938 15.0813 
      39/64 0.6094 15.4781 
  5/8        0.6250 15.8750 

        0.6299 16.0000 
      41/64 0.6406 16.2719 
    21/32   0.6563 16.6688 

        0.6693 17.0000 
      43/64 0.6719 17.0656 
   11/16     0.6875 17.4625 
      45/64 0.7031 17.8594 

        0.7087 18.0000 
    23/32   0.7188 18.2563 
      47/64 0.7344 18.6531 

        0.7480 19.0000 
  3/4        0.7500 19.0500 

      49/64 0.7656 19.4469 
    25/32   0.7813 19.8438 

        0.7874 20.0000 
      51/64 0.7969 20.2406 
  13/16     0.8125 20.6375 

        0.8268 21.0000 
      53/64 0.8281 21.0344 
    27/32   0.8438 21.4313 
      55/64 0.8594 21.8281 

        0.8661 22.0000 
 7/8       0.8750 22.2250 

      57/64 0.8906 22.6219 
        0.9055 23.0000 

    29/32   0.9063 23.0188 
      59/64 0.9219 23.4156 
  15/16     0.9375 23.8125 

        0.9449 24.0000 
      61/64 0.9531 24.2094 
    31/32   0.9688 24.6063 

        0.9843 25.0000 
      63/64 0.9844 25.0031 

1             1.0000 25.4000 
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March, 2011 THE WILLIAM POWELL COMPANY  
GENERAL TERMS AND CONDITIONS OF SALE  
1. TERMS EXCLUSIVE: The terms and conditions of the purchase order or requisition to which these GENERAL TERMS AND CONDITIONS OF SALE (these 
“Terms and Conditions”) relate or are attached (each, an “Order”), are exclusive and represent the full and final agreement of The William Powell Company, an Ohio corporation 
(“Powell”) and the purchaser (“Purchaser”) as they relate to the goods, materials, services or labor covered in the Order (all, whether or not tangible property or goods, the 
“Products”), and may not be added to, modified, superseded or altered except by written agreement or modification signed by Powell’s authorized representative, notwithstanding 
any additional or other proposals, terms and conditions which may now or in the future appear on Purchaser’s Orders or other forms (notification of objection thereto being given 
hereby), in whatever form transmitted, and notwithstanding any shipment of Products, acceptance of payments or other similar acts of Powell.  
2. SALE BY AGENT OR REPRESENTATIVE: These Terms and Conditions shall govern the liability and obligations of Powell in regard to the transaction in 
Products, whether the sale was procured directly by Powell or indirectly through an authorized sales representative.  
3. CONTRACT: Orders may be submitted to Powell in writing (which will include via an electronic transmission) or orally, provided, however, that if Purchaser fails to 
provide a detailed, formal written Order (a) within ten (10) days of an oral Order or (b) before shipment of the Order, whichever is earlier, then Product descriptions, quantities, 
specifications, etc., as set forth in Powell’s acknowledgement, acceptance and/or invoice, shall be conclusive and binding on both parties, and discrepancies shall be for Pur-
chaser’s account. All Orders are subject to credit approval and acceptance by Powell. An Order shall be deemed to have been accepted by Powell upon the first to occur of the 
following: (i) Powell’s first shipment or other tender of the Order or (ii) acceptance thereof by Powell in writing.  
4. PERMISSIBLE VARIATIONS: Powell has the right, prior to the delivery of Products to Purchaser and without the giving of notice to Purchaser, to make any 
changes in the composition, fabrication or design of the Products which, in the opinion of Powell, do not affect the general characteristics or properties of the Products. In addition, 
Powell may make any change or any variation in the Products, whether of quality or quantity, which is within governmental or professional standards or specifications applicable 
at the time of manufacture without giving notice to Purchaser. Purchaser will accept any Products which may incorporate any changes in the composition, fabrication or design.  
5. PRICES: Prices for Products are quoted and payable in U.S. dollars (“USD”). Prices stated in general price lists are subject to change without prior notice, at Powell’s sole 
discretion. Prices that are provided in a specific quotation will remain firm for thirty (30) days of the issued date of the written quotation. All prices are exclusive of freight costs, 
taxes and duties. All taxes (including, without limitation, sales, use, stamp, value added and other taxes) duties, fees, charges and assessments by whomsoever levied on or with 
respect to the Products, and whether levied against Purchaser or Powell, are for Purchaser’s account and, unless invoiced, shall be paid by Purchaser directly to the appropriate 
governmental agency.  
6. SHIPPING TERMS: Delivery of Products to Canada, the United States and Mexico shall be F.O.B. (as defined in the Uniform Commercial Code as in effect in the State 
of Ohio) Powell’s plant of manufacture. Delivery of Products outside of Canada, United States and Mexico shall be Ex Works (as defined by INCOTERMS 2000) Powell’s plant 
of manufacture. All transportation expenses, freight and insurance shall be paid by Purchaser, and risk of delay, loss or damage incurred in transit shall be borne by Purchaser, who 
shall be responsible to file any such claims with the relevant carrier(s) or insurers.  
Upon tender of delivery, title shall pass to Purchaser, subject to Powell’s right of stoppage in transit and to Powell’s security interest in the Products, as set forth in Section 8.  
If the Products are held by Powell subject to receiving instructions from Purchaser or in any case where Powell, in its sole discretion, determines any part of the Products should be 
held for Purchaser’s account, Powell may invoice the Products, and Purchaser agrees to make payment in accordance with these Terms and Conditions. Products invoiced and held 
at any location by Powell will be held at Purchaser’s risk, and Powell may charge for (but is not obligated to carry) insurance and storage.  
If Purchaser has declared or manifested an intention not to accept delivery in accordance with these Terms and Conditions, no tender will be necessary, but Powell may, at its op-
tion, give notice to Purchaser that Powell is ready and willing to deliver and such notice will constitute a valid tender of delivery.  
7. INSPECTION AND ACCEPTANCE: Each shipment shall be inspected by Purchaser for observable damage and/or non-conformity at the time of delivery of the 
Products. Failure to so inspect shall constitute a waiver of Purchaser’s rights of inspection and shall constitute an unqualified acceptance of the Products. If, after such inspection, 
Purchaser attempts to reject any Products, Purchaser shall fully specify all claimed damage or non-conformity in writing in a notice of rejection sent to Powell within five (5) days 
of delivery of the Products. Purchaser’s failure to so specify shall constitute a waiver of that damage or non-conformity. Partial deliveries shall be accepted by Purchaser and paid 
for according to these Terms and Conditions.  
8. PAYMENT TERMS: Payment shall be due net thirty (30) days from the date of invoice. Overdue accounts shall be subject to a carrying charge of one and one-half 
percent (1.5%) per month or portion of a month on the unpaid balance until paid in full. In the event Purchaser shall default on its obligations hereunder, Purchaser shall be liable 
for all of Powell’s costs and expenses of collection, including reasonable attorneys’ fees. Powell may, at its option, cancel and/or sell any unshipped Products should Purchaser fail 
to fulfill the complete terms of payment. Purchaser will have no right to offset any amounts against any payment or other obligation which Powell may owe to Purchaser. Powell 
hereby reserves a security interest in the Products to secure Purchaser’s payment of the purchase price and any other amounts owed by Purchaser, and Purchaser agrees that Powell 
may (but is not obligated to) take such action as Powell deems advisable to evidence and perfect such interest and that Purchaser will cooperate with Powell in the taking of such 
actions.  
9. CREDIT APPROVAL: Notwithstanding the provisions of Section 8, Powell may at any time decline to make any shipment or delivery or perform any work except 
upon receipt of payment or upon terms and conditions or security satisfactory to Powell, including, but not limited to, requiring that Purchaser provide Powell one or more letters 
of credit.  
10. LEAD TIMES: Estimated lead times, if specified, are approximate only and are not guaranteed. Failure to ship on or near the estimated date shall not entitle Purchaser to 
any remedy or to cancel the Order without charge. Estimated lead times are provided Ex Works Powell’s plant in weeks after receipt of Order. Estimated lead times are stated on a 
net basis and do not include any additional lead time due to scheduled and/or unscheduled plant shutdowns. Scheduled plant shutdowns include a two (2) week shutdown each 
winter and each summer. Estimated lead times are quoted on the basis of material availability and plant loading at the time of quotation, which are subject to change. Purchaser 
should confirm any estimated lead times at time of Order.  
11. MINIMUM ORDER CHARGE: With respect to any Order that includes spare, replacement or component parts (“Parts”) as Products, a minimum Order charge of 
One Hundred USD ($100) shall apply. With respect to any Order that includes valves (“Valves”) as Products, a minimum Order charge of Three Hundred Fifty USD ($350) shall 
apply.  
12. RETURN OF PRODUCTS: No Products shall be returned to Powell without Powell’s prior written agreement. Products returned by Purchaser shall be returned in 
the same condition as when delivery was affected by Powell. Only Products that are new, unused and in a condition suitable for immediate resale shall be considered for return. 
Powell reserves the right to assess a minimum thirty-five percent (35%) restocking charge for Products returned for reasons other than defects or non-conformity.  
13. CANCELLATION/SUSPENSION: Purchaser shall not cancel or suspend an Order without Powell’s prior written consent, which such consent Powell shall be 
under no obligation to provide. In the event of cancellation or suspension of an Order without Powell’s prior written consent, in addition to Powell’s other rights and remedies 
available hereunder and under applicable law, Purchaser shall pay cancellation charges as follows: (a) Order entered in Powell’s system, but no engineering yet initiated, 5%, (b) 
Engineering work has begun and orders for casings and/or outside purchased parts have been placed, 25%, (c) Castings poured and/or components made, but not yet received at 
Powell’s location, 75%, (d) Castings poured and/or components made and received at Powell’s location, 85%, (e) Manufacturing process started, 95% and (f) Components fin-
ished, 100%.  
Powell may cancel all or part of an Order immediately upon the happening of any of the following: Purchaser is delinquent on any of its obligations hereunder or under any order 
or transaction with Powell, insolvency of Purchaser; the appointment of a custodian as that term is defined in Title 11 U.S.C., as amended (the “Bankruptcy Code”), or the com-
mencement of a case under any chapter of the Bankruptcy Code or the bankruptcy, receivership, insolvency or similar laws of any country for, by or against Purchaser; Purchaser’s 
suspension or termination of business or assignment for the benefit of creditors; or any event, whether or not similar to the foregoing, which materially impairs Purchaser’s ability 
to perform hereunder. Powell’s rights to cancel or postpone set forth herein may be exercised by Powell without liability.  
14. CORRECTIONS: Powell reserves the right to make corrections to price lists, quotations, invoices or other contract documents in the event of clerical or typographical 
errors.  
15. COUNTRY OF ORIGIN: Powell reserves the right to furnish Products from any of its plants at its sole discretion and does not represent that the Products listed  
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herein originate from any specific country. Any costs affected by country of origin, including, but not limited to, customs duties, are not included in the purchase price and are for 
Purchaser’s account.  
16. INFORMATION REGARDING PRODUCTS: Purchaser acknowledges that it has received and is familiar with Powell’s and any other manufacturer’s labeling 
and literature concerning the Products and will forward such information to its employees, agents and customers.  
17. POWELL PRODUCT WARRANTY: For a period of (a) ninety (90) days from tender of delivery with respect to Parts and (b) the earlier of (i) eighteen (18) 
months from tender of delivery or (ii) twelve (12) months from installation with respect to Valves, Powell warrants to Purchaser that the Parts and/or Valves, as applicable, of its 
own manufacture are free of defects in material and workmanship, under normal use and proper operation. If any such Products fail to comply with such warranty, Powell, at Pow-
ell’s option, shall either: (i) replace such defective Products; (ii) furnish replacement parts for repairing Products (iii) issue written authorization for Purchaser or others to replace or 
repair, without charge to Purchaser, at costs comparable to Powell’s normal manufacturing costs, those parts proven defective; or (iv) refund all monies paid by Purchaser to Powell 
for such Products and, at the sole discretion of Powell, have the Products returned to Powell at Powell’s expense. Finished materials and accessories purchased from other manufac-
turers are warranted only to the extent of the manufacturer’s warranty to Powell (to the extent transferable by Powell to Purchaser). Any alteration in material or design of the Prod-
ucts or component parts thereof by Purchaser or others and/or the undertaking of repairs or replacement by Purchaser or its agents without Powell’s written consent shall relieve 
Powell of all responsibility herewith.  
Powell’s obligations under this warranty shall be conditioned upon (a) Purchaser’s notifying Powell of any alleged defect(s) in a writing that references Purchaser’s Order number 
and provides complete identification of any allegedly defective Products within ten (10) days of the discovery of the damage or defect, and (b) Powell’s satisfying itself upon inspec-
tion that its warranty has been breached. Purchaser may not bring any action under or arising from an Order or these Terms and Conditions unless such action is commenced within 
one year after the cause of action accrues.  
EXCEPT AS SET FORTH IN THIS SECTION 17, POWELL MAKES NO WARRANTY CONCERNING THE PRODUCTS WHATSOEVER; POWELL DISCLAIMS AND 
EXCLUDES ALL OTHER WARRANTIES, EXPRESS OR IMPLIED, INCLUDING, WITHOUT LIMITATION, WARRANTIES OF NON-INFRINGEMENT AND THE IM-
PLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE OBLIGATIONS SET FORTH IN THIS SECTION 17 ARE POW-
ELL’S SOLE OBLIGATIONS AND PURCHASER’S EXCLUSIVE REMEDY. POWELL SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL OR CON-
SEQUENTIAL DAMAGES, AND PURCHASER HEREBY WAIVES, FOR ITSELF AND ITS SUCCESSORS AND ASSIGNS, (A) ANY AND ALL CLAIMS FOR PUNITIVE 
DAMAGES AND (B) ALL CLAIMS OF NEGLIGENCE OR STRICT LIABILITY OR BOTH. WITHOUT LIMITATION TO THE FOREGOING, IN NO EVENT SHALL POW-
ELL BE LIABLE FOR THE LOSS OF USE OF THE PRODUCT OR FOR THE LOSS OF USE OF ANY OTHER PRODUCT, PROCESS, EQUIPMENT, OR FACILITIES OF 
PURCHASER OR OF THE END-USER, WHETHER PARTIALLY OR WHOLLY DUE TO DEFECTS IN MATERIAL AND/OR WORKMANSHIP AND/OR DESIGN OF 
POWELL’S PRODUCT, AND IN NO EVENT SHALL POWELL BE LIABLE FOR REMOVAL OF APPURTENANCES OR INCIDENTALS SUCH AS CONNECTIONS, PIPE 
WORK AND SIMILAR ITEMS OF OBSTRUCTION OR FOR ANY COSTS BROUGHT ABOUT BY NECESSITY OF REMOVING THE PRODUCT FROM ITS POINT OF 
INSTALLATION.  
Purchaser (a) recognizes that the limitations contained in this Section 17 are material factors in Powell’s sale of the Products at the price(s) specified, and (b) agrees that any accom-
modation to Purchaser by Powell, whether for sales policy reasons or otherwise, shall not be taken to establish any liability of Powell or any contract term inconsistent with this 
Agreement.  
Purchaser shall neither make nor purport to make (a) any warranty to any person by or on behalf of Powell or (b) any warranty or representation inconsistent with this Section 17.  
18. COMPLIANCE WITH LAWS: Powell certifies that the Products produced by it, if any, were produced in compliance with all applicable requirements of Sections 6, 
7 and 12 of the Fair Labor Standards Act of 1938, as amended, and the Regulations and Orders of the Administrator of the Wage and Hour Division issued under Section 14 thereof.  
Powell shall endeavor to comply with all applicable Ohio and United States federal laws. Powell is not responsible for compliance with any other laws or regulations, or with any 
Product standard or specification, whether of general or particular application, unless Purchaser has furnished specific written notice thereof prior to Powell’s entry of Purchaser’s 
Order.  
All sales of Products are conditioned upon and subject to strict compliance with United States export control laws, rules and regulations, including, without limitation, the Export 
Administration Act, the Export Administration Regulations, the Arms Control Act, the International Traffic in Arms Regulations, the Trading With the Enemy Act, the International 
Economic Powers Act and the Foreign Assets Control Regulations, as they may be amended and supplemented from time to time (each, an “Export Law” and collectively, the 
“Export Laws”). For any sale of Products requiring a license, permit or other approval under any Export Law (“Restricted Products”), Powell shall determine the feasibility of ob-
taining such license, permit or other approval (“Export Approval”) and whether it will fill the order for the Restricted Products in light of required Export Approval. In the event 
Powell applies for Export Approval for the Restricted Products, it shall do so at Purchaser’s cost and expense and Purchaser agrees to reimburse Powell for any cost or expenses 
(including Powell’s reasonable attorneys’ fees) incurred by Powell in pursuing Export Approval. Powell shall not be under any obligation to ship any such Restricted Products 
unless and until such Export Approval is granted, and only in strict compliance with the terms and conditions of such Export Approval. Purchaser shall be responsible for timely 
obtaining and maintaining any required import license, permit or approval necessary to import any Restricted Products into Purchaser’s country and any other required governmental 
authorization (“Import Approval”). Powell shall not be liable if any Export Approval or Import Approval is delayed, denied, revoked, restricted or not renewed, and Purchaser shall 
not be relieved thereby of its obligations to pay Powell for the Restricted Products or Powell’s costs and expenses of obtaining Export Approval in respect of Restricted Products 
under the Export Laws.  
For Products other than Restricted Products, Purchaser (or its designated export agent) shall be responsible for the timely application for any required export authorization and the 
payment of any required fees, duties, taxes, tariffs, levies or other charges necessary to export the Products out the United States of America and shall be responsible for timely 
obtaining and maintaining any required Import Approval and the payment of any required fees, duties, taxes, tariffs, levies or other charges necessary to import the Products into 
Purchaser’s country. Powell shall not be liable if any export authorization or Import Approval is delayed, denied, revoked, restricted or not renewed, and Purchaser shall not be 
relieved thereby of its obligations to pay Powell for the Products.  
Purchaser shall not make any disposition of any Products purchased hereunder, by way of transshipment, reexport, diversion or otherwise, other than in and to the ultimate end user 
and country of destination specified on Purchaser’s order or declared as the ultimate end user and country of ultimate destination on Powell’s invoices, except as the Export Laws or 
Export Approval may expressly permit. Purchaser shall not distribute or resell any Product to or within any country or to any individual, government authority or other entity that is 
presently or at any time in the future subject to sanctions of the United States government, or is in violation of any Export Laws or other United States federal laws, statutes, codes, 
Executive Orders, decrees, rules or regulations relating to terrorism, drug trafficking or money laundering, or is designated under any such authority as being subject to sanctions or 
connected in any way to terrorism, drug trafficking or money laundering, including, without limitation, on the Specially Designated Nationals List and Block Persons List main-
tained by the Office of Foreign Assets Control (OFAC), United States Department of the Treasury, and the Denied Persons List, the Entity List and the Unverified List maintained 
by the Bureau of Industry and Security, United States Department of Commerce.  
Purchaser shall indemnify and hold harmless Powell from and against any damages, liabilities or expenses of any kind incurred by Powell as a result of Purchaser’s direct or indirect 
breach of any term or condition related to the Export Laws.  
19. SAFETY: Purchaser warrants that it will comply with all laws, regulations, standards and requirements which are applicable to the use of the Products and Purchaser’s busi-
ness.  
20. CONFIDENTIALITY: Purchaser will not disclose or otherwise disseminate, directly or indirectly, any of the terms of these Terms and Conditions or any other informa-
tion of Powell given to or received by Purchaser or its associates or agents, unless Purchaser received Powell’s written permission or such information is required to be disclosed by 
law or becomes part of the public domain through no fault of Purchaser, its associates or agents.  
21. GOVERNING LAW; JURISDICTION AND VENUE: These Terms and Conditions shall be governed by and construed in accordance with the internal laws 
of the State of Ohio, without regard to such state’s choice of law principles. These Terms and Conditions shall not be governed by or construed in accordance with the United Na-
tions Convention on the International Sale of Goods, 1980, for any purpose. Customer and Powell hereby submit to the jurisdiction and venue of the state and federal courts in Cin-
cinnati, Hamilton County, Ohio over any controversy relating to or arising from these Terms and Conditions. Notwithstanding the foregoing, Powell’s right to institute or defend any 
proceedings in any jurisdiction, in or out of the United State of America, shall not be limited.  
22. SEVERABILITY: If any of the provisions of these Terms and Conditions are deemed invalid, illegal or unenforceable, the validity, legality and enforceability of the 
remaining provisions will in no way be affected or impaired thereby.  

70



 

71 

23. FORCE MAJEURE: Delivery of all or any part of the Products is contingent upon Powell’s ability to obtain supplies, raw materials and  
services through its regular and usual sources of supply. If by reason of any contingency beyond Powell’s reasonable control, including (but not limited to) war, governmental 
requests, restrictions or regulations, fire, flood, casualty, accident, or other acts of God, strikes or other difficulties with employees, delay or inability to obtain labor, equipment, 
material and services through Powell’s usual sources, failure or refusal of any carrier to transport materials, delay in transport thereof, or any other similar occurrence, Powell is not 
able to meet anticipated deliveries, Powell shall not be liable therefore and may, in its discretion without prior notice to Purchaser, postpone the delivery date(s) under this docu-
ment for a time which is reasonable under all the circumstances. If during the occurrence of any of the foregoing contingencies, Powell holds any of the Products, Powell may 
invoice and hold the same for the account of Purchaser and Purchaser agrees to make payment at the maturity of the invoice so rendered.  
24. ASSIGNMENT: No right or interest in the contract arising from these Terms and Conditions shall be assigned by Purchaser and no delegation of any obligation owed by 
Purchaser shall be made without the prior written permission of Powell. As used herein, “Purchaser” and “Powell” include the respective heirs, executors, personal representatives, 
successors and permitted assigns of each.  
25. REMEDIES CUMULATIVE; NO WAIVER: The individual rights and remedies of Powell reserved herein shall be cumulative and additional to any other or 
further remedies provided in law or equity or in this document. Waiver by Powell of performance or breach of any provision hereof by Purchaser, or failure of Powell to enforce 
any provision hereof which may establish a defense or limitation of liability, shall not be deemed a waiver of future compliance therewith or a course of performance modifying 
such provision, and such provision shall remain in full force and effect as written.  
26. LIMITATION OF LIABILITY: UNDER NO CIRCUMSTANCES SHALL POWELL BE LIABLE TO PURCHASER UNDER OR IN CONNECTION WITH 
ORDERS FOR PRODUCTS AND THESE TERMS AND CONDITIONS, WHETHER ANY CLAIM FOR RECOVERY IS BASED UPON OR ARISES OUT OF THEORIES 
OF BREACH OF CONTRACT, BREACH OF WARRANTY, INDEMNIFICATION, NEGLIGENCE, TORT (INCLUDING STRICT LIABILITY) OR OTHERWISE, IN EX-
CESS OF AN AMOUNT EQUAL TO THE NET CONTRACT VALUE OF THE PRODUCTS PROVIDED BY POWELL TO PURCHASER DURING THE MOST 
RECENTLY ENDED CALENDAR QUARTER. 
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SINCE 1846

Powell Valves  
NextGen Engineering
For decades, Powell 
Valves has provided 
reliable and trusted 
products that not only 
meet, but exceed 
customer confidence  
and expectations.

Expect 100%  
Customer Satisfaction
Quality performance is at 
the heart of every product 
we sell.  We are proud 
of our long-standing 
reputation for excellence 
in our industry and will 
continue to anticipate  
and meet the growing 
needs of consumers.
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THE WM. POWELL COMPANY - PROFILE

TThe Wm. Powell Company is very proud of our achievements and 
our evolution in the past 171 years.  We like to refer to ourselves 
as 171 years young due to our flexibility in changing quickly to 
our customer’s and the industry’s needs.  Our business strategy 
is to maintain excellent customer service.  We will continue to 
focus on manufacturing the best of class products both in design 
features and quality, at competitive prices.   

The Wm. Powell Company’s products include a wide variety of 
valves in bronze, iron, steel, and corrosion resistant alloys for 
class 125 to class 4500 pressure service.  Our experience as 
pioneer in the development of industrial valves encompasses 
over a century and a half of craftsmanship and valve know-how.  
Through modern engineering, laboratory, research and testing 
facilities, the Wm. Powell Company has been a leader in changes 
in our industry.  Our on-going program is a long-term commitment 
to the valve industry and is poised for significant future growth.

Powell Valves has endured a Civil War, World Wars I and II, and 
the Korean and Vietnam Wars.  Powell rebuilt after floods, U.S. 
economic disaster in the Great Depression, and fierce foreign 
competition to help put men on the moon.  Whether it was the 
“Manhattan Project”, projects on U.S. Nuclear Submarines, Titan 
or Atlas rockets, in Nuclear Power plants, at Chemical or Petroleum 
plants, Pulp and Paper mills, or the harshness of cryogenic use, 
Powell Valves has a long tradition of quality in temperatures from 
– 425°F to 1500°F and pressures from Class 125 to 4500.

Powell’s market base is the Industrial Users: Petrochemical, 
Industrial Gas, Pulp & Paper, Pharmaceutical, Hydrocarbon 
processing, Food processing, Mining, Power Generation, Pipeline, 
Chemical, and Mechanical construction.  Powell has formed 
business partnerships with industrial end-users, contractors, 
distributors and A&E’s in the United States and around the World.  
Business partnerships formed on competitively priced product, 
on-time delivery, service and our tradition of product reliability.

Powell’s network of support and product availability is unmatched.  
Powell offers the most complete multi-turn product line from a 
single source manufacturer.  Powell’s products are of the highest 
quality standards, are competitively priced and are produced with 
modern manufacturing technology and astute materials sourcing, 
with strategic purchasing & financial ventures in place.  

Powell’s diverse products and services, industry knowledge, 
project capabilities and reputation, coupled with our high quality 
distribution network, create a win-win arrangement where the 
end-user, contractor, distributor and manufacturer can benefit.  

The Wm. Powell Company has made a commitment to our industry 
to increase growth and market share, with quality competitive 
products and services and on-time delivery.  This is a global 
commitment.

Powell’s end user customers have to react quickly to the demands 
that are on them to expand their businesses by implementing 
increased capacity and introducing new products into the market 
place at low costs and fast turn around times.  Powell has 
addressed our customer’s needs by increasing finished product 
inventory to over $35,000,000 USD in the U.S.A. and with an 
additional inventory hub in Asia.  As an additional advantage to 
our domestic and global customers, The Wm. Powell Company’s 
Manning, SC facility is a Registered Free Trade Zone.

Powell also used its valve knowledge and expertise to construct 
a modification facility in the U.S.A. to assist customers with 
their needs, such as,  automation, trim changes, end connection 
changes, additional quality inspections and special service 
pressure testing requirements, field service, etc…   

The Wm. Powell Company is a closely held private corporation 
that has been in business since 1846.  In fact, only nine presidents 
have led the Company through its 170, plus, years.  The fact that 
we have been a healthy corporation during this period of time, 
having survived wars, depressions and natural disasters – in a 
very competitive marketplace – speaks well for itself.

We look forward to further discussing ways that The Wm. Powell 
Company can capture current and future opportunities together.

Again, The Wm. Powell Company thanks you for your interest in 
our company, our products and services.   Powell looks forward 
to discussing ways to be your Preferred Valve Supplier.   If you 
should have any questions, or comments, please contact us.  

Sincerely,

Randy Cowart 
President, CEO & Chairman 
The Wm. Powell Company
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HOW TO ORDER POWELL RESILIENT SEAT BUTTERFLY VALVES
The figure number system outlined below is designed to cover the most common configurations.  

If special features are required which are not listed below please advise the detailed description for accurate processing.

Size Code

Code Size

2.0  2”

2.5 2-1/2”

3.0 3”

4.0 4”

5.0 5”

6.0 6”

8.0 8”

10. 10”

12. 12”

14. 14”

16. 16”

18. 18”

20. 20”

24. 24”

etc. etc.

End Code

Code Type

Q LUG

Y Wafer

Z Special ends

Material Codes

Code ASTM

6 Ductile Iron 

Z Special Material

Base Figure Number

No Class

1271 125

Digit

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Size Blank Base Figure Number End 
Code

Material 
Code

Trim Packing/
Gasket

Option Code

6 . 0 1 2 7 1 Q 6 E T G L V

Trim

Code Description

T SS 416 Stem, 316 Disc, Teflon 
Seat

V SS 416 Stem, 316 Disc, Viton 
Seat

E SS 416 Stem, Ductile Iron, 
Nickel plated disc, EPDM Seat

B SS 416 Stem, Ductile Iron, 
Nickel plated disc, Buna Seat

A SS 416 Stem, 316 Disc, EPDM 
Seat

C SS 416 Stem, 316 Disc, Buna 
Seat

D SS 416 Stem, Bronze Disc, 
EPDM Seat

F SS 416 Stem, Bronze Disc, 
Buna Seat

Z Special Trim

Packing/Gasket

Code Option

T PTFE Packing

G Graphite Packing

Z Special Packing

Option Codes

Code Option

XXX No Options

GLV Lever Operator

GXX Gear Operator

M-- Actuated (Elec.)

Actuated (pnue.)

Example Code for 6” Class 125, Resilient Seat Butterfly, Lug Style, Ductile Iron Body, SS 
416 Stem, Ductile Iron Nickel Plated Disc, EPDM Seat, PTFE Packing, lever Operated
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1. Stem  

– One piece through shaft 

2. ISO Direct Mount Pad  

– Ductile iron (ASTM A 536) 

– 2”-12”: square stem 

– 14”and larger: double-D stem

3. O-Ring  

– Prevention of stem leakage

4. Bushing  

– Provides shaft support

5. Seat  

– Phenolic back seat

6. Disc  

– Provides bubble tight shut-off

7. Taper Pin  

– Ensures a positive vibration-proof shaft 

8. Support Shaft Seal  

– Bonding of elastomer to phenolic backing ring  

   protects against distortion, a common cause  

   of shaft leakage

POWELL VALVE DESIGN FEATURES:
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VALVE SEAT MATERIAL SELECTION GUIDE

MATERIAL DESCRIPTION COLOR

PTFE

The material is the basic seat material used in most butterfly valves. Its chemical 
compatibility is excellent for almost all media service applications.  

 
-40°F  —  275°F

White

EPDM

EPDM has good abrasion and tear resistance while offering excellent chemical 
resistance to a variety of acid and weak alkaline-based media. It also has exceptional 

weather aging and ozone resistance. EPDM is susceptible to attacks by oils and 
therefore is not recommended for applications involving petroleum oils, hydrocarbons, 

alcohols, strong acids, or strong alkalines.

-30°F  —  275°F

Black

BUNA-N

BUNA-N (NBR) is a general purpose polymer with good resistance to oil, water, sol-
vents, and hydraulic fluids. With good compression, tensile strength and abrasion-re-
sistance, BUNA-N perfoms well with diverse media such as fatty acids, oils, alcohols, 

compressed air, Di-ester based fluids, inactive gasses or glycerine. 

10°F  —  180°F

Black

VITON

Viton is DuPont’s trademark name for Fluoroelastomer and is widely recognized for 
excellent heat resistance. With extensive chemical compatibility spanning a wide 

range of concentration and temperature ranges, fluorocarbon elastomers have gained 
acceptance in a variety of applications. Viton offers excellent resistance to aggres-
sive fuels and chemicals as well as diverse media as mineral acids, salt solutions, 

chlorinated hydrocarbons, and petroleum oils. 

0°F  —  350°F

Black or Red
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Class Fig. No. End

2”- 12”  200psi
14”- 24” 130psi 1271 Y Wafer

PART MATERIAL

Body DI

Seat EPDM / BUNA / VITON / PTFE

Disc DI / SS 316 / BRONZE

Seat BUNA / EPDM / PTFE

Bushing PTFE

O-Ring EPDM / BUNA

Taper Pin SS 316

Stem SS 416 

SERIES 1271 Y
RESILIENT SEAT BUTTERFLY VALVES 

WAFER STYLE

DESIGN FEATURES:
• Upper and Lower Bearings  

to maximize valve life
• Direct Mount
• 2”-12” standard with lever
• 14”and larger standard with gear
• Support shaft seal: bonding of 

elastomer to phenolic backing ring  
protects against distortion, a 
common cause of shaft leakage 

• Integral ISO mounting pad  
for easy valve operation;  
no bracket needed

• One piece stem ensures 
dependability and positive  
disc positioning

• Available in Wafer and Lug styles
• Disc has a precision profile that 

provides bubble tight shut off  
and assures minimum torque

• Seat Materials: Multiple seat 
materials available (Page 7)

• Seat Face negates need  
for flange gaskets

• O-Ring ensures dependability  
and positive disc positioning

See seating chart for temperature. (Page 7)

NPS / DN
2" / DN50 4.74 / 120.5 1.81 / 46 2.99 / 76 6.38 / 162 1.18 / 30 0.35 / 9 - / - 0.5 / 12.7 2.76 / 70 3.54 / 90 4 0.75 / 19 0.41 / 10.5

2-1/2" / DN65 5.49 / 139.5 1.93 / 49 3.5 / 89 6.89 / 175 1.18 / 30 0.35 / 9 - / - 0.5 / 12.7 2.76 / 70 3.54 / 90 4 0.75 / 19 0.41 / 10.5
3" / DN80 6 / 152.5 1.93 / 49 3.74 / 95 7.13 / 181 1.18 / 30 0.35 / 9 - / - 0.5 / 12.7 2.76 / 70 3.54 / 90 4 0.75 / 19 0.41 / 10.5
4" / DN100 7.5 / 190.5 2.17 / 55 4.49 / 114 7.87 / 200 1.18 / 30 0.43 / 11 - / - 0.62 / 15.8 2.76 / 70 3.54 / 90 8 0.75 / 19 0.41 / 10.5
5" / DN125 8.5 / 216 2.32 / 59 5 / 127 8.39 / 213 1.18 / 30 0.55 / 14 - / - 0.75 / 19.05 2.76 / 70 3.54 / 90 8 0.87 / 22 0.41 / 10.5
6" / DN150 9.51 / 241.5 2.32 / 59 5.51 / 140 8.86 / 225 1.18 / 30 0.55 / 14 - / - 0.75 / 19.05 2.76 / 70 3.54 / 90 8 0.87 / 22 0.41 / 10.5
8" / DN200 11.75 / 298.5 2.52 / 64 6.97 / 177 10.24 / 260 1.42 / 36 0.67 / 17 - / - 0.87 / 22.2 4.02 / 102 4.92 / 125 8 0.87 / 22 0.49 / 12.5

10" / DN250 14.25 / 362 2.81 / 71.5 7.99 / 203 11.5 / 292 1.42 / 36 0.87 / 22 - / - 1.13 / 28.6 4.02 / 102 4.92 / 125 12 0.98 / 25 0.49 / 12.5
12" / DN300 17.01 / 432 3.19 / 81 9.53 / 242 13.19 / 335 1.42 / 36 0.87 / 22 - / - 1.25 / 31.8 4.02 / 102 4.92 / 125 12 0.98 / 25 0.49 / 12.5
14" / DN350 18.74 / 476 3.13 / 79.5 10.51 / 267 14.49 / 368 1.77 / 45 - / - 0.94 / 24 1.25 / 31.8 4.02 / 102 4.92 / 125 12 1.14 / 29 0.49 / 12.5
16" / DN400 21.24 / 539.5 3.54 / 90 11.73 / 298 15.75 / 400 2.01 / 51 - / - 1.06 / 27 1.31 / 33.3 5.51 / 140 6.89 / 175 16 1.14 / 29 0.71 / 18
18" / DN450 22.76 / 578 4.29 / 109 12.52 / 318 16.61 / 422 2.01 / 51 - / - 1.06 / 27 1.5 / 38 5.51 / 140 6.89 / 175 16 1.26 / 32 0.71 / 18
20" / DN500 25 / 635 5.31 / 135 13.74 / 349 18.86 / 479 2.52 / 64 - / - 1.26 / 32 1.62 / 41.15 5.51 / 140 6.89 / 175 20 1.26 / 32 0.71 / 18
24" / DN600 29.51 / 749.5 6.18 / 157 17.48 / 444 22.13 / 562 2.76 / 70 - / - 1.42 / 36 1.99 / 50.65 10 / 254 11.81 / 300 20 1.38 / 35 0.71 / 18

H2

DIMENSION (in/mm)

C L H1
VALVE SIZE

H3 MD1 D2 NPS M1K

ITEM PARTS MATERIAL
1 BODY DI
2 DISC DI / SS 316
3 SEAT EPDM / BUNA / VITON / TEFLON
4 STEM SS 416

2"~5" 1
6"~24" 2

6 18"~24" 1 COVER DI
7 BUSHING TEFLON
8 O-RING EPDM / BUNA / VITON

PART & MATERIAL LIST
QTY

1
1
1
1

TAPER PIN SS 316

1
1

5

NPS / DN
2" / DN50 4.74 / 120.5 1.81 / 46 2.99 / 76 6.38 / 162 1.18 / 30 0.35 / 9 - / - 0.5 / 12.7 2.76 / 70 3.54 / 90 4 0.75 / 19 0.41 / 10.5

2-1/2" / DN65 5.49 / 139.5 1.93 / 49 3.5 / 89 6.89 / 175 1.18 / 30 0.35 / 9 - / - 0.5 / 12.7 2.76 / 70 3.54 / 90 4 0.75 / 19 0.41 / 10.5
3" / DN80 6 / 152.5 1.93 / 49 3.74 / 95 7.13 / 181 1.18 / 30 0.35 / 9 - / - 0.5 / 12.7 2.76 / 70 3.54 / 90 4 0.75 / 19 0.41 / 10.5
4" / DN100 7.5 / 190.5 2.17 / 55 4.49 / 114 7.87 / 200 1.18 / 30 0.43 / 11 - / - 0.62 / 15.8 2.76 / 70 3.54 / 90 8 0.75 / 19 0.41 / 10.5
5" / DN125 8.5 / 216 2.32 / 59 5 / 127 8.39 / 213 1.18 / 30 0.55 / 14 - / - 0.75 / 19.05 2.76 / 70 3.54 / 90 8 0.87 / 22 0.41 / 10.5
6" / DN150 9.51 / 241.5 2.32 / 59 5.51 / 140 8.86 / 225 1.18 / 30 0.55 / 14 - / - 0.75 / 19.05 2.76 / 70 3.54 / 90 8 0.87 / 22 0.41 / 10.5
8" / DN200 11.75 / 298.5 2.52 / 64 6.97 / 177 10.24 / 260 1.42 / 36 0.67 / 17 - / - 0.87 / 22.2 4.02 / 102 4.92 / 125 8 0.87 / 22 0.49 / 12.5

10" / DN250 14.25 / 362 2.81 / 71.5 7.99 / 203 11.5 / 292 1.42 / 36 0.87 / 22 - / - 1.13 / 28.6 4.02 / 102 4.92 / 125 12 0.98 / 25 0.49 / 12.5
12" / DN300 17.01 / 432 3.19 / 81 9.53 / 242 13.19 / 335 1.42 / 36 0.87 / 22 - / - 1.25 / 31.8 4.02 / 102 4.92 / 125 12 0.98 / 25 0.49 / 12.5
14" / DN350 18.74 / 476 3.13 / 79.5 10.51 / 267 14.49 / 368 1.77 / 45 - / - 0.94 / 24 1.25 / 31.8 4.02 / 102 4.92 / 125 12 1.14 / 29 0.49 / 12.5
16" / DN400 21.24 / 539.5 3.54 / 90 11.73 / 298 15.75 / 400 2.01 / 51 - / - 1.06 / 27 1.31 / 33.3 5.51 / 140 6.89 / 175 16 1.14 / 29 0.71 / 18
18" / DN450 22.76 / 578 4.29 / 109 12.52 / 318 16.61 / 422 2.01 / 51 - / - 1.06 / 27 1.5 / 38 5.51 / 140 6.89 / 175 16 1.26 / 32 0.71 / 18
20" / DN500 25 / 635 5.31 / 135 13.74 / 349 18.86 / 479 2.52 / 64 - / - 1.26 / 32 1.62 / 41.15 5.51 / 140 6.89 / 175 20 1.26 / 32 0.71 / 18
24" / DN600 29.51 / 749.5 6.18 / 157 17.48 / 444 22.13 / 562 2.76 / 70 - / - 1.42 / 36 1.99 / 50.65 10 / 254 11.81 / 300 20 1.38 / 35 0.71 / 18

H2

DIMENSION (in/mm)

C L H1
VALVE SIZE

H3 MD1 D2 NPS M1K

ITEM PARTS MATERIAL
1 BODY DI
2 DISC DI / SS 316
3 SEAT EPDM / BUNA / VITON / TEFLON
4 STEM SS 416

2"~5" 1
6"~24" 2

6 18"~24" 1 COVER DI
7 BUSHING TEFLON
8 O-RING EPDM / BUNA / VITON

PART & MATERIAL LIST
QTY

1
1
1
1

TAPER PIN SS 316

1
1

5

2”-12” 14” and above
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RESILIENT SEATED BUTTERFLY VALVE 
(WAFER STYLE) DIMENSIONS 

ADDITIONAL SIZES, MATERIALS AND CLASSES AVAILABLE UPON REQUEST.

VALVE SIZE C L H1 H2 H3 S M.FL WEIGHT

NPS DN ISO LBS

2” DN50 4.74 120.5 1.61 46 2.99 76 6.38 162 1.18 30 0.35 9 F07 5.5

2-1/2” DN65 5.49 139.5 1.93 49 3.5 89 6.89 175 1.18 30 0.35 9 7.7

3” DN80 6 152.5 1.93 49 3.74 95 7.13 181 1.18 30 0.35 9 8.8

4” DN100 7.5 190.5 2.17 55 4.49 114 7.87 200 1.18 30 0.43 11 12

5” DN125 8.5 216 2.32 59 5 127 8.39 213 1.18 30 0.55 14 16.5

6” DN150 9.51 241.5 2.32 59 5.51 140 8.86 225 1.18 30 0.55 14 19

8” DN200 11.75 298.5 2.52 64 6.97 177 10.24 260 1.42 36 0.67 17 F11 30

10” DN250 14.25 362 2.81 71.5 7.99 203 11.5 292 1.42 36 0.87 22 21

12” DN300 17.01 432 3.13 79.5 9.53 242 13.19 335 1.42 36 0.87 22 66

14” DN350 18.74 476 3.19 81 10.51 267 14.49 368 1.77 45 129

16” DN400 21.24 539.5 3.54 90 11.73 298 15.75 400 2.01 51 F14 222

18” DN450 22.76 578 4.29 109 12.52 318 16.61 422 2.01 51 235

20” DN500 25 635 5.31 135 13.74 349 18.86 479 2.52 64 352

24” DN600 29.51 749.5 6.18 157 17.48 444 22.13 562 2.76 70 F25 501

VALVE SIZE K P D1 D2 N M M1 M.FL WEIGHT

NPS DN ISO LBS

2” DN50 0.5 12.7 2.76 70 3.54 90 4 0.75 0.19 0.41 10.5 F07 5.5

2-1/2” DN65 0.5 12.7 2.76 70 3.54 90 4 0.75 0.19 0.41 10.5 7.7

3” DN80 0.5 12.7 2.76 70 3.54 90 4 0.75 0.19 0.41 10.5 8.8

4” DN100 0.62 15.8 2.76 70 3.54 90 8 0.75 0.19 0.41 10.5 12

5” DN125 0.75 19.05 2.76 70 3.54 90 8 0.87 22 0.41 10.5 16.5

6” DN150 0.75 19.05 2.76 70 3.54 90 8 0.87 22 0.41 10.5 19

8” DN200 0.87 22.2 4.02 102 4.92 125 8 0.87 22 0.49 12.5 F11 30

10” DN250 1.13 28.6 4.02 102 4.92 125 12 0.98 25 0.49 12.5 21

12” DN300 1.25 31.8 4.02 102 4.92 125 12 0.98 25 0.49 12.5 66

14” DN350 0.94 24 1.25 31.8 4.02 102 4.92 125 12 1.14 29 0.49 12.5 129

16” DN400 1.06 27 1.31 33.3 5.51 140 6.89 175 16 1.14 29 0.71 18 F14 222

18” DN450 1.06 27 1.5 38 5.51 140 6.89 175 16 1.26 32 0.71 18 235

20” DN500 1.26 32 1.62 41.15 5.51 140 6.89 175 20 1.26 32 0.71 18 352

24” DN600 1.42 36 1.99 50.65 10 254 11.81 300 20 1.38 35 0.71 18 F25 501
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SERIES 1271 Q
RESILIENT SEAT BUTTERFLY VALVES 

LUG  STYLE

NPS / DN
2" / DN50 4.74 / 120.5 1.81 / 46 2.99 / 76 6.38 / 162 1.18 / 30 0.35 / 9 - / - 0.5 / 12.7 2.76 / 70 3.54 / 90 4 5/8"-11 0.41 / 10.5

2-1/2" / DN65 5.49 / 139.5 1.93 / 49 3.5 / 89 6.89 / 175 1.18 / 30 0.35 / 9 - / - 0.5 / 12.7 2.76 / 70 3.54 / 90 4 5/8"-11 0.41 / 10.5
3" / DN80 6 / 152.5 1.93 / 49 3.74 / 95 7.13 / 181 1.18 / 30 0.35 / 9 - / - 0.5 / 12.7 2.76 / 70 3.54 / 90 4 5/8"-11 0.41 / 10.5
4" / DN100 7.5 / 190.5 2.17 / 55 4.49 / 114 7.87 / 200 1.18 / 30 0.43 / 11 - / - 0.62 / 15.8 2.76 / 70 3.54 / 90 8 5/8"-11 0.41 / 10.5
5" / DN125 8.5 / 216 2.32 / 59 5 / 127 8.39 / 213 1.18 / 30 0.55 / 14 - / - 0.75 / 19.05 2.76 / 70 3.54 / 90 8 3/4"-10 0.41 / 10.5
6" / DN150 9.51 / 241.5 2.32 / 59 5.51 / 140 8.86 / 225 1.18 / 30 0.55 / 14 - / - 0.75 / 19.05 2.76 / 70 3.54 / 90 8 3/4"-10 0.41 / 10.5
8" / DN200 11.75 / 298.5 2.52 / 64 6.81 / 173 10.24 / 260 1.42 / 36 0.67 / 17 - / - 0.87 / 22.2 4.02 / 102 4.92 / 125 8 3/4"-10 0.49 / 12.5

10" / DN250 14.25 / 362 2.81 / 71.5 7.99 / 203 11.5 / 292 1.42 / 36 0.87 / 22 - / - 1.13 / 28.6 4.02 / 102 4.92 / 125 12 7/8"-9 0.49 / 12.5
12" / DN300 17.01 / 432 3.19 / 81 9.33 / 237 13.27 / 337 1.42 / 36 0.87 / 22 - / - 1.25 / 31.8 4.02 / 102 4.92 / 125 12 7/8"-9 0.49 / 12.5
14" / DN350 18.74 / 476 3.13 / 79.5 11.02 / 280 14.49 / 368 1.77 / 45 - / - 0.94 / 24 1.25 / 31.8 4.02 / 102 4.92 / 125 12 1"-8 0.49 / 12.5
16" / DN400 21.24 / 539.5 3.54 / 90 11.97 / 304 15.75 / 400 2.01 / 51 - / - 1.06 / 27 1.31 / 33.3 5.51 / 140 6.89 / 175 16 1"-8 0.71 / 18
18" / DN450 22.76 / 578 4.29 / 109 14.25 / 362 16.73 / 425 2.01 / 51 - / - 1.06 / 27 1.5 / 38 5.51 / 140 6.89 / 175 16 1-1/8"-7 0.71 / 18
20" / DN500 25 / 635 5.31 / 135 14.49 / 368 18.90 / 480 2.52 / 64 - / - 1.26 / 32 1.62 / 41.15 5.51 / 140 6.89 / 175 20 1-1/8"-7 0.71 / 18
24" / DN600 29.51 / 749.5 6.18 / 157 17.48 / 444 22.13 / 562 2.76 / 70 - / - 1.42 / 36 1.99 / 50.65 10 / 254 11.81 / 300 20 1-1/4"-7 0.71 / 18

H2

DIMENSION (in/mm)

C L H1
VALVE SIZE

H3 MD1 D2 NPS M1K

ITEM PARTS MATERIAL
1 BODY DI
2 DISC DI / SS 316
3 SEAT EPDM / BUNA / VITON / TEFLON
4 STEM SS 416

2"~5" 1
6"~24" 2

6 18"~24" 1 COVER DI
7 BUSHING TEFLON
8 O-RING EPDM / BUNA / VITON

PART & MATERIAL LIST
QTY

1
1
1
1

TAPER PIN SS 316

1
1

5

NPS / DN
2" / DN50 4.74 / 120.5 1.81 / 46 2.99 / 76 6.38 / 162 1.18 / 30 0.35 / 9 - / - 0.5 / 12.7 2.76 / 70 3.54 / 90 4 5/8"-11 0.41 / 10.5

2-1/2" / DN65 5.49 / 139.5 1.93 / 49 3.5 / 89 6.89 / 175 1.18 / 30 0.35 / 9 - / - 0.5 / 12.7 2.76 / 70 3.54 / 90 4 5/8"-11 0.41 / 10.5
3" / DN80 6 / 152.5 1.93 / 49 3.74 / 95 7.13 / 181 1.18 / 30 0.35 / 9 - / - 0.5 / 12.7 2.76 / 70 3.54 / 90 4 5/8"-11 0.41 / 10.5
4" / DN100 7.5 / 190.5 2.17 / 55 4.49 / 114 7.87 / 200 1.18 / 30 0.43 / 11 - / - 0.62 / 15.8 2.76 / 70 3.54 / 90 8 5/8"-11 0.41 / 10.5
5" / DN125 8.5 / 216 2.32 / 59 5 / 127 8.39 / 213 1.18 / 30 0.55 / 14 - / - 0.75 / 19.05 2.76 / 70 3.54 / 90 8 3/4"-10 0.41 / 10.5
6" / DN150 9.51 / 241.5 2.32 / 59 5.51 / 140 8.86 / 225 1.18 / 30 0.55 / 14 - / - 0.75 / 19.05 2.76 / 70 3.54 / 90 8 3/4"-10 0.41 / 10.5
8" / DN200 11.75 / 298.5 2.52 / 64 6.81 / 173 10.24 / 260 1.42 / 36 0.67 / 17 - / - 0.87 / 22.2 4.02 / 102 4.92 / 125 8 3/4"-10 0.49 / 12.5

10" / DN250 14.25 / 362 2.81 / 71.5 7.99 / 203 11.5 / 292 1.42 / 36 0.87 / 22 - / - 1.13 / 28.6 4.02 / 102 4.92 / 125 12 7/8"-9 0.49 / 12.5
12" / DN300 17.01 / 432 3.19 / 81 9.33 / 237 13.27 / 337 1.42 / 36 0.87 / 22 - / - 1.25 / 31.8 4.02 / 102 4.92 / 125 12 7/8"-9 0.49 / 12.5
14" / DN350 18.74 / 476 3.13 / 79.5 11.02 / 280 14.49 / 368 1.77 / 45 - / - 0.94 / 24 1.25 / 31.8 4.02 / 102 4.92 / 125 12 1"-8 0.49 / 12.5
16" / DN400 21.24 / 539.5 3.54 / 90 11.97 / 304 15.75 / 400 2.01 / 51 - / - 1.06 / 27 1.31 / 33.3 5.51 / 140 6.89 / 175 16 1"-8 0.71 / 18
18" / DN450 22.76 / 578 4.29 / 109 14.25 / 362 16.73 / 425 2.01 / 51 - / - 1.06 / 27 1.5 / 38 5.51 / 140 6.89 / 175 16 1-1/8"-7 0.71 / 18
20" / DN500 25 / 635 5.31 / 135 14.49 / 368 18.90 / 480 2.52 / 64 - / - 1.26 / 32 1.62 / 41.15 5.51 / 140 6.89 / 175 20 1-1/8"-7 0.71 / 18
24" / DN600 29.51 / 749.5 6.18 / 157 17.48 / 444 22.13 / 562 2.76 / 70 - / - 1.42 / 36 1.99 / 50.65 10 / 254 11.81 / 300 20 1-1/4"-7 0.71 / 18

H2

DIMENSION (in/mm)

C L H1
VALVE SIZE

H3 MD1 D2 NPS M1K

ITEM PARTS MATERIAL
1 BODY DI
2 DISC DI / SS 316
3 SEAT EPDM / BUNA / VITON / TEFLON
4 STEM SS 416

2"~5" 1
6"~24" 2

6 18"~24" 1 COVER DI
7 BUSHING TEFLON
8 O-RING EPDM / BUNA / VITON

PART & MATERIAL LIST
QTY

1
1
1
1

TAPER PIN SS 316

1
1

5

See seating chart for temperature.

Class Fig. No. End

2”- 12”  200psi
14”- 24” 130psi 1271 Q Lug

PART MATERIAL

Body DI

Seat EPDM / BUNA / VITON / PTFE

Disc DI / SS 316 / BRONZE

Seat BUNA / EPDM / PTFE

Bushing PTFE

O-Ring EPDM / BUNA

Taper Pin SS 316

Stem SS 416 

See seating chart for temperature. (Page 7)

2”-12” 14” and above

DESIGN FEATURES:
• Upper and Lower Bearings  

to maximize valve life
• Direct Mount
• 2”-12” standard with lever
• 14”and larger standard with gear
• Support shaft seal: bonding of 

elastomer to phenolic backing ring  
protects against distortion, a 
common cause of shaft leakage 

• Integral ISO mounting pad  
for easy valve operation;  
no bracket needed

• One piece stem ensures 
dependability and positive  
disc positioning

• Available in Wafer and Lug styles
• Disc has a precision profile that 

provides bubble tight shut off  
and assures minimum torque

• Seat Materials: Multiple seat 
materials available (Page 7)

• Seat Face negates need  
for flange gaskets

• O-Ring ensures dependability  
and positive disc positioning
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ADDITIONAL SIZES, MATERIALS AND CLASSES AVAILABLE UPON REQUEST.

RESILIENT SEATED BUTTERFLY VALVE 
(LUG STYLE) DIMENSIONS 

VALVE SIZE C L H1 H2 H3 S M.FL WEIGHT

NPS DN ISO LBS

2” DN50 4.74 120.5 1.81 46 2.99 76 6.36 162 1.18 30 0.35 9 F07 9

2-1/2” DN65 5.49 139.5 1.93 49 3.5 89 6.89 175 1.18 30 0.35 9 11

3” DN80 6 152.5 1.93 49 3.74 95 7.13 181 1.18 30 0.35 9 12

4” DN100 7.5 190.5 2.17 55 4.49 114 7.87 200 1.18 30 0.43 11 19

5” DN125 8.5 216 2.32 59 5 127 8.39 213 1.18 30 0.55 14 22

6” DN150 6.51 241.5 2.32 59 5.51 140 8.86 225 1.18 30 0.55 14 31

8” DN200 11.75 298.5 2.52 64 6.81 173 10.24 260 1.42 36 0.67 17 F11 42

10” DN250 14.25 362 2.61 71.5 7.99 203 11.5 292 1.42 36 0.87 22 60.5

12” DN300 17.01 432 3.13 79.5 9.33 237 13.27 337 1.42 36 0.87 22 88

14” DN350 18.74 476 3.19 81 11.02 280 14.49 368 1.77 45 179

16” DN400 21.24 539.5 3.54 90 11.97 304 15.75 400 2.01 51 F14 284

18” DN450 22.76 578 4.29 109 14.25 362 16.73 425 2.01 51 349

20” DN500 25 635 5.31 135 14.49 368 16.9 480 2.52 64 499

24” DN600 29.51 749.5 6.18 157 17.46 444 22.13 562 2.76 70 F25 694

VALVE SIZE K P D1 D2 N M M1 M.FL WEIGHT

NPS DN ISO LBS

2” DN50 0.5 12.7 2.76 70 3.54 90 4 5/8”-11 0.41 10.5 F07 9

2-1/2” DN65 0.5 12.7 2.76 70 3.54 90 4 5/8”-11 0.41 10.5 11

3” DN80 0.5 12.7 2.76 70 3.54 90 4 5/8”-11 0.41 10.5 12

4” DN100 0.62 15.8 2.76 70 3.54 90 8 5/8”-11 0.41 10.5 19

5” DN125 0.75 19.05 2.76 70 3.54 90 8 3/4”-10 0.41 10.5 22

6” DN150 0.75 19.05 2.76 70 3.54 90 8 3/4”-10 0.41 10.5 31

8” DN200 0.87 22.2 4.02 102 4.92 125 8 3/4”-10 0.49 12.5 F11 42

10” DN250 1.13 28.6 4.02 102 4.92 125 12 7/8”-9 0.49 12.5 60.5

12” DN300 1.25 31.8 4.02 102 4.92 125 12 7/8”-9 0.49 12.5 88

14” DN350 0.94 24 1.25 31.8 4.02 102 4.92 125 12 1”-8 0.49 12.5 179

16” DN400 1.06 27 1.31 33.3 5.51 140 6.89 175 16 1”-8 0.71 18 F14 284

18” DN450 1.06 27 1.5 38 5.51 140 6.89 175 16 1-1/8”-7 0.71 18 349

20” DN500 1.26 32 1.62 41.15 5.51 140 6.89 175 20 1-1/8”-7 0.71 18 499

24” DN600 1.42 36 1.99 50.65 10 254 11.81 300 20 1/4”-7 0.71 18 F25 694
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EPDM/NBR Seat Butterfly 
Valve Torques 

SIZE TORQUE 
(N.m)

TORQUE 
(in.lb)

2” 15 133

2.5” 17 150

3” 25 221

4” 35 310

5” 45 398

6” 80 708

8” 170 1505

10” 260 2301

12” 380 3363

14” 450 3983

16” 650 5753

18” 1000 8851

20” 1300 11506

24” 2200 19472

PTFE/VITON Seat Butterfly 
Valve Torques

SIZE TORQUE 
(N.m)

TORQUE 
(in.lb)

2” 20 177

2.5” 24 212

3” 32 283

4” 45 398

5” 60 531

6” 105 929

8” 260 2301

10” 365 3231

12” 520 4602

BOLTING DATA AND SOFT SEAT TORQUE DATA
Size and Quantity of Bolts for Valve Installation ANSI 125/150

STUD BOLT FOR WAFER TYPE HEXAGON HEAD BOLT FOR LUG 
TYPE

SIZE QTY UNC LENGTH QTY UNXCL

2” 4 5/8” 120 4x2 5/8”x35

2.5” 4 5/8” 130 4x2 5/8”x40

3” 4 5/8” 133 4x2 5/8”x40

4” 8 5/8” 139 8x2 5/8”x45

5” 8 3/4” 152 8x2 3/4”x45

6” 8 3/4” 155 8x2 3/4”x45

8” 8 3/4” 165 8x2 3/4”x50

10” 12 7/8” 183 12x2 7/8”x60

12” 12 7/8” 183 12x2 7/8”x65

14” 12 1” 214 12x2 1”x70

16” 16 1” 241 16x2 1”x85

18” 16 1 1/8” 265 16x2 1 1/8”x90

20” 20 1 1/8” 284 20x2 1 1/8”x100

24” 20 1 1/4” 305 20x2 1 1/4”x110

Note: The torque values are under wet condition. Torque values do not include a safety factor, proposed to increase by the safety value of 25%. 
The torque values are for reference only.
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POWELL LEVER OPERATORS

Dimension (in/mm)

VALVE SIZE
NPS / DN H W

2”- 6” / DN50-DN150 1.18 / 29.97 10.81 / 274.57

10”- 12” / DN250-DN300 1.43 / 36.32 14.49 / 368.05

NPS / DN
2"-6" / DN50-DN150 1.18 / 29.97 10.81 / 274.57

10"-12" / DN250-DN300 1.43 / 36.32 14.49 / 368.05

DIMENSION (in/mm)

H W
VALVE SIZE

NPS / DN
2"-6" / DN50-DN150 1.18 / 29.97 10.81 / 274.57

10"-12" / DN250-DN300 1.43 / 36.32 14.49 / 368.05

DIMENSION (in/mm)

H W
VALVE SIZE
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POWELL “A” SERIES QUARTER TURN WORM GEARS

Dimension (in/mm)

VALVE SIZE S K P D1 M1

NPS DN

2” DN50 0.35 9 - - 0.5 12.7 2.76 70 M8

2-1/2” DN65 0.35 9 - - 0.5 12.7 2.76 70 M8

3” DN80 0.35 9 - - 0.5 12.7 2.76 70 M8

4” DN100 0.43 11 - - 0.62 15.8 2.76 70 M8

5” DN125 0.55 14 - - 0.75 19.05 2.76 70 M8

6” DN150 0.55 14 - - 0.75 19.05 2.76 70 M8

8” DN200 0.67 17 - - 0.87 22.2 4.02 102 M10

10” DN250 0.87 22 - - 1.13 28.6 4.02 102 M10

12” DN300 0.87 22 - - 1.25 31.8 4.02 102 M10

14” DN350 - - 0.94 24 1.25 31.8 4.02 102 M10

16” DN400 - - 1.06 27 1.31 33.3 5.51 140 M16

18” DN450 - - 1.06 27 1.5 38 5.51 140 M16

20” DN500 - - 1.26 32 1.62 41.15 5.51 140 M16

24” DN600 - - 1.42 36 1.99 50.65 10 254 M16

Worm Gear - A

Worm Gear - B
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Gear Operators for Resilient Seat Butterfly Valves

POWELL PART # DESCRIPTION HEX DIMENSION GEAR ISO PATTERN FITS VALVE SIZE:

RBF-GEAR-15-9 Gear for Resilient Seat Butterfly - 2”, 2.5”, 3” 9 mm F07  2”, 2.5”, 3”

RBF-GEAR-15-11 Gear for Resilient Seat Butterfly - 4” 11 mm F07 4”

RBF-GEAR-15-14 Gear for Resilient Seat Butterfly - 5”, 6” 14 mm F07 5”, 6”

RBF-GEAR-50-17 Gear for Resilient Seat Butterfly - 8” 17 mm F10  8”

RBF-GEAR-50-22 Gear for Resilient Seat Butterfly - 10” 22 mm F10 10”

RBF-GEAR-120-22 Gear for Resilient Seat Butterfly - 12” 22 mm F10 12”

POWELL “A” SERIES QUARTER TURN WORM GEARS

Dimensions (in/mm) , L - L3

VALVE SIZE L L1 L2 L3 TORQUE
(in-lbs/N-m)

RATIO

NPS DN

2”- 6” DN50-DN150 8.9 226.01 4.13 105 1.42 35.99 1.1 27.99 1327.6 150 24:1

8”- 10” DN200-DN250 12.32 313 5.98 151.99 1.81 46 1.34 34.01 4425.4 500 32:1

12”- 14” DN300-DN350 12.09 307.01 6.46 164.01 1.81 46 1.42 35.99 10620.8 1200 50:1

Dimensions (in/mm) , H - W

VALVE SIZE H H1 W TORQUE
(in-lbs/N-m)

RATIO

NPS DN

2”- 6” DN50-DN150 5.04 127.99 1.77 45.01 5.91 150.01 1327.6 150 24:1

8”- 10” DN200-DN250 7.05 179.02 2.48 62.99 11.81 300 4425.4 500 32:1

12”- 14” DN300-DN350 7.87 200 3.07 78 11.81 300 10620.8 1200 50:1

Dimensions (in/mm) , L - L4

VALVE SIZE L L1 L2 L3 L4 TORQUE
(in-lbs/N-m)

RATIO

NPS DN

16”- 20” DN400-DN500 6.5 165 4.09 103.99 2.21 56.01 2.13 54 2.24 57 22126.8 2500 532:1

24” DN600 8.78 223.01 5.75 146 2.87 73 2.76 70 2.6 65.99 70805.6 8000 704.1

Dimensions (in/mm) , H - W

VALVE SIZE H H1 H2 W TORQUE
(in-lbs/N-m)

RATIO

NPS DN

16”- 20” DN400-DN500 6.14 156.01 3.7 94.01 4.1 104.01 11.22 284.99 22126.8 2500 532:1

24” DN600 7.36 186.99 5.51 140 5.75 146 15.55 395 70805.6 8000 704.1



SINCE 1846

2503 Spring Grove Avenue, Cincinnati, OH 45214 • 800.888.2583  • www.powellvalves.com16

GENERAL TERMS AND CONDITIONS OF SALE
1. TERMS EXCLUSIVE: The terms and conditions of the purchase order or requisition 
to which these GENERAL TERMS AND CONDITIONS OF SALE (these “Terms and 
Conditions”) relate or are attached (each, an “Order”), are exclusive and represent the 
full and final agreement of The William Powell Company, an Ohio corporation (“Powell”) 
and the purchaser (“Purchaser”) as they relate to the goods, materials, services or labor 
covered in the Order (all, whether or not tangible property or goods, the “Products”), 
and may not be added to, modified, superseded or altered except by written agreement 
or modification signed by Powell’s authorized representative, notwithstanding any 
additional or other proposals, terms and conditions which may now or in the future 
appear on Purchaser’s Orders or other forms (notification of objection thereto being 
given hereby), in whatever form transmitted, and notwithstanding any shipment of 
Products, acceptance of payments or other similar acts of Powell. 

2. SALE BY AGENT OR REPRESENTATIVE: These Terms and Conditions shall 
govern the liability and obligations of Powell in regard to the transaction in Products, 
whether the sale was procured directly by Powell or indirectly through an authorized 
sales representative. 

3. CONTRACT: Orders may be submitted to Powell in writing (which will include 
via an electronic transmission) or orally, provided, however, that if Purchaser fails 
to provide a detailed, formal written Order (a) within ten (10) days of an oral Order 
or (b) before shipment of the Order, whichever is earlier, then Product descriptions, 
quantities, specifications, etc., as set forth in Powell’s acknowledgement, acceptance 
and/or invoice, shall be conclusive and binding on both parties, and discrepancies shall 
be for Purchaser’s account. All Orders are subject to credit approval and acceptance 
by Powell. An Order shall be deemed to have been accepted by Powell upon the first 
to occur of the following: (i) Powell’s first shipment or other tender of the Order or (ii) 
acceptance thereof by Powell in writing. 

4. PERMISSIBLE VARIATIONS: Powell has the right, prior to the delivery of Products 
to Purchaser and without the giving of notice to Purchaser, to make any changes in the 
composition, fabrication or design of the Products which, in the opinion of Powell, do 
not affect the general characteristics or properties of the Products. In addition, Powell 
may make any change or any variation in the Products, whether of quality or quantity, 
which is within governmental or professional standards or specifications applicable at 
the time of manufacture without giving notice to Purchaser. Purchaser will accept any 
Products which may incorporate any changes in the composition, fabrication or design. 

5. PRICES: Prices for Products are quoted and payable in U.S. dollars (“USD”). Prices 
stated in general price lists are subject to change without prior notice, at Powell’s sole 
discretion. Prices that are provided in a specific quotation will remain firm for thirty 
(30) days of the issued date of the written quotation. All prices are exclusive of freight 
costs, taxes and duties. All taxes (including, without limitation, sales, use, stamp, 
value added and other taxes) duties, fees, charges and assessments by whomsoever 
levied on or with respect to the Products, and whether levied against Purchaser or 
Powell, are for Purchaser’s account and, unless invoiced, shall be paid by Purchaser 
directly to the appropriate governmental agency. 

6. SHIPPING TERMS: Delivery of Products to Canada, the United States and Mexico 
shall be F.O.B. (as defined in the Uniform Commercial Code as in effect in the State of 
Ohio) Powell’s plant of manufacture. Delivery of Products outside of Canada, United 
States and Mexico shall be Ex Works (as defined by INCOTERMS 2000) Powell’s 
plant of manufacture. All transportation expenses, freight and insurance shall be paid 
by Purchaser, and risk of delay, loss or damage incurred in transit shall be borne by 
Purchaser, who shall be responsible to file any such claims with the relevant carrier(s) 
or insurers. 

Upon tender of delivery, title shall pass to Purchaser, subject to Powell’s right of 
stoppage in transit and to Powell’s security interest in the Products, as set forth in 
Section 8. 

If the Products are held by Powell subject to receiving instructions from Purchaser or 
in any case where Powell, in its sole discretion, determines any part of the Products 
should be held for Purchaser’s account, Powell may invoice the Products, and Purchaser 
agrees to make payment in accordance with these Terms and Conditions. Products 
invoiced and held at any location by Powell will be held at Purchaser’s risk, and Powell 
may charge for (but is not obligated to carry) insurance and storage. 

If Purchaser has declared or manifested an intention not to accept delivery in 
accordance with these Terms and Conditions, no tender will be necessary, but Powell 
may, at its option, give notice to Purchaser that Powell is ready and willing to deliver 
and such notice will constitute a valid tender of delivery. 

7. INSPECTION AND ACCEPTANCE: Each shipment shall be inspected by Purchaser 
for observable damage and/or non-conformity at the time of delivery of the Products. 
Failure to so inspect shall constitute a waiver of Purchaser’s rights of inspection and 
shall constitute an unqualified acceptance of the Products. If, after such inspection, 
Purchaser attempts to reject any Products, Purchaser shall fully specify all claimed 
damage or non-conformity in writing in a notice of rejection sent to Powell within five 
(5) days of delivery of the Products. Purchaser’s failure to so specify shall constitute 
a waiver of that damage or non-conformity. Partial deliveries shall be accepted by 
Purchaser and paid for according to these Terms and Conditions. 

8. PAYMENT TERMS: Payment shall be due net thirty (30) days from the date of 
invoice. Overdue accounts shall be subject to a carrying charge of one and one-half 
percent (1.5%) per month or portion of a month on the unpaid balance until paid in 
full. In the event Purchaser shall default on its obligations hereunder, Purchaser shall 
be liable for all of Powell’s costs and expenses of collection, including reasonable 
attorneys’ fees. Powell may, at its option, cancel and/or sell any unshipped Products 
should Purchaser fail to fulfill the complete terms of payment. Purchaser will have no 
right to offset any amounts against any payment or other obligation which Powell may 
owe to Purchaser. Powell hereby reserves a security interest in the Products to secure 
Purchaser’s payment of the purchase price and any other amounts owed by Purchaser, 
and Purchaser agrees that Powell may (but is not obligated to) take such action as 
Powell deems advisable to evidence and perfect such interest and that Purchaser will 
cooperate with Powell in the taking of such actions. 

9. CREDIT APPROVAL: Notwithstanding the provisions of Section 8, Powell may at 
any time decline to make any shipment or delivery or perform any work except upon 
receipt of payment or upon terms and conditions or security satisfactory to Powell, 
including, but not limited to, requiring that Purchaser provide Powell one or more 
letters of credit. 

10. LEAD TIMES: Estimated lead times, if specified, are approximate only and are not 
guaranteed. Failure to ship on or near the estimated date shall not entitle Purchaser to 
any remedy or to cancel the Order without charge. Estimated lead times are provided 
Ex Works Powell’s plant in weeks after receipt of Order. Estimated lead times are 
stated on a net basis and do not include any additional lead time due to scheduled 
and/or unscheduled plant shutdowns. Scheduled plant shutdowns include a two (2) 
week shutdown each winter and each summer. Estimated lead times are quoted on 
the basis of material availability and plant loading at the time of quotation, which are 
subject to change. Purchaser should confirm any estimated lead times at time of Order. 

11. MINIMUM ORDER CHARGE: With respect to any Order that includes spare, 
replacement or component parts (“Parts”) as Products, a minimum Order charge of 
One Hundred USD ($100) shall apply. With respect to any Order that includes valves 
(“Valves”) as Products, a minimum Order charge of Three Hundred Fifty USD ($350) 
shall apply. 

12. RETURN OF PRODUCTS: No Products shall be returned to Powell without Powell’s 
prior written agreement. Products returned by Purchaser shall be returned in the same 
condition as when delivery was affected by Powell. Only Products that are new, unused 
and in a condition suitable for immediate resale shall be considered for return. Powell 
reserves the right to assess a minimum thirty-five percent (35%) restocking charge for 
Products returned for reasons other than defects or non-conformity. 
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GENERAL TERMS AND CONDITIONS OF SALE
13. CANCELLATION/SUSPENSION: Purchaser shall not cancel or suspend an Order 
without Powell’s prior written consent, which such consent Powell shall be under no 
obligation to provide. In the event of cancellation or suspension of an Order without 
Powell’s prior written consent, in addition to Powell’s other rights and remedies 
available hereunder and under applicable law, Purchaser shall pay cancellation 
charges as follows: (a) Order entered in Powell’s system, but no engineering yet 
initiated, 5%, (b) Engineering work has begun and orders for casings and/or outside 
purchased parts have been placed, 25%, (c) Castings poured and/or components made, 
but not yet received at Powell’s location, 75%, (d) Castings poured and/or components 
made and received at Powell’s location, 85%, (e) Manufacturing process started, 95% 
and (f) Components finished, 100%. 
Powell may cancel all or part of an Order immediately upon the happening of any of 
the following: Purchaser is delinquent on any of its obligations hereunder or under 
any order or transaction with Powell, insolvency of Purchaser; the appointment of 
a custodian as that term is defined in Title 11 U.S.C., as amended (the “Bankruptcy 
Code”), or the commencement of a case under any chapter of the Bankruptcy Code 
or the bankruptcy, receivership, insolvency or similar laws of any country for, by or 
against Purchaser; Purchaser’s suspension or termination of business or assignment 
for the benefit of creditors; or any event, whether or not similar to the foregoing, which 
materially impairs Purchaser’s ability to perform hereunder. Powell’s rights to cancel or 
postpone set forth herein may be exercised by Powell without liability. 

14. CORRECTIONS: Powell reserves the right to make corrections to price 
lists, quotations, invoices or other contract documents in the event of clerical or 
typographical errors.

15. COUNTRY OF ORIGIN: Powell reserves the right to furnish Products from any of 
its plants at its sole discretion and does not represent that the Products listed herein 
originate from any specific country. Any costs affected by country of origin, including, 
but not limited to, customs duties, are not included in the purchase price and are for 
Purchaser’s account. 

16. INFORMATION REGARDING PRODUCTS: Purchaser acknowledges that it 
has received and is familiar with Powell’s and any other manufacturer’s labeling and 
literature concerning the Products and will forward such information to its employees, 
agents and customers. 

17. POWELL PRODUCT WARRANTY: For a period of (a) ninety (90) days from 
tender of delivery with respect to Parts and (b) the earlier of (i) eighteen (18) months 
from tender of delivery or (ii) twelve (12) months from installation with respect to 
Valves, Powell warrants to Purchaser that the Parts and/or Valves, as applicable, of 
its own manufacture are free of defects in material and workmanship, under normal 
use and proper operation. If any such Products fail to comply with such warranty, 
Powell, at Powell’s option, shall either: (i) replace such defective Products; (ii) furnish 
replacement parts for repairing Products (iii) issue written authorization for Purchaser 
or others to replace or repair, without charge to Purchaser, at costs comparable to 
Powell’s normal manufacturing costs, those parts proven defective; or (iv) refund all 
monies paid by Purchaser to Powell for such Products and, at the sole discretion of 
Powell, have the Products returned to Powell at Powell’s expense. Finished materials 
and accessories purchased from other manufacturers are warranted only to the extent 
of the manufacturer’s warranty to Powell (to the extent transferable by Powell to 
Purchaser). Any alteration in material or design of the Products or component parts 
thereof by Purchaser or others and/or the undertaking of repairs or replacement by 
Purchaser or its agents without Powell’s written consent shall relieve Powell of all 
responsibility herewith. 

Powell’s obligations under this warranty shall be conditioned upon (a) Purchaser’s 
notifying Powell of any alleged defect(s) in a writing that references Purchaser’s Order 
number and provides complete identification of any allegedly defective Products within 
ten (10) days of the discovery of the damage or defect, and (b) Powell’s satisfying itself 
upon inspection that its warranty has been breached. Purchaser may not bring any 
action under or arising from an Order or these Terms and Conditions unless such action 
is commenced within one year after the cause of action accrues. 

EXCEPT AS SET FORTH IN THIS SECTION 17, POWELL MAKES NO WARRANTY 
CONCERNING THE PRODUCTS WHATSOEVER; POWELL DISCLAIMS AND EXCLUDES 
ALL OTHER WARRANTIES, EXPRESS OR IMPLIED, INCLUDING, WITHOUT LIMITATION, 

WARRANTIES OF NON-INFRINGEMENT AND THE IMPLIED WARRANTIES OF 
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE OBLIGATIONS 
SET FORTH IN THIS SECTION 17 ARE POWELL’S SOLE OBLIGATIONS AND PURCHASER’S 
EXCLUSIVE REMEDY. POWELL SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, 
INCIDENTAL OR CONSEQUENTIAL DAMAGES, AND PURCHASER HEREBY WAIVES, 
FOR ITSELF AND ITS SUCCESSORS AND ASSIGNS, (A) ANY AND ALL CLAIMS FOR 
PUNITIVE DAMAGES AND (B) ALL CLAIMS OF NEGLIGENCE OR STRICT LIABILITY OR 
BOTH. WITHOUT LIMITATION TO THE FOREGOING, IN NO EVENT SHALL POWELL BE 
LIABLE FOR THE LOSS OF USE OF THE PRODUCT OR FOR THE LOSS OF USE OF ANY 
OTHER PRODUCT, PROCESS, EQUIPMENT, OR FACILITIES OF PURCHASER OR OF THE 
END-USER, WHETHER PARTIALLY OR WHOLLY DUE TO DEFECTS IN MATERIAL AND/
OR WORKMANSHIP AND/OR DESIGN OF POWELL’S PRODUCT, AND IN NO EVENT 
SHALL POWELL BE LIABLE FOR REMOVAL OF APPURTENANCES OR INCIDENTALS 
SUCH AS CONNECTIONS, PIPE WORK AND SIMILAR ITEMS OF OBSTRUCTION OR FOR 
ANY COSTS BROUGHT ABOUT BY NECESSITY OF REMOVING THE PRODUCT FROM 
ITS POINT OF INSTALLATION. 

Purchaser (a) recognizes that the limitations contained in this Section 17 are material 
factors in Powell’s sale of the Products at the price(s) specified, and (b) agrees that any 
accommodation to Purchaser by Powell, whether for sales policy reasons or otherwise, 
shall not be taken to establish any liability of Powell or any contract term inconsistent 
with this Agreement. 
Purchaser shall neither make nor purport to make (a) any warranty to any person by 
or on behalf of Powell or (b) any warranty or representation inconsistent with this 
Section 17. 

18. COMPLIANCE WITH LAWS: Powell certifies that the Products produced by it, 
if any, were produced in compliance with all applicable requirements of Sections 6, 
7 and 12 of the Fair Labor Standards Act of 1938, as amended, and the Regulations 
and Orders of the Administrator of the Wage and Hour Division issued under Section 
14 thereof. 
Powell shall endeavor to comply with all applicable Ohio and United States federal 
laws. Powell is not responsible for compliance with any other laws or regulations, or 
with any Product standard or specification, whether of general or particular application, 
unless Purchaser has furnished specific written notice thereof prior to Powell’s entry 
of Purchaser’s Order. 

All sales of Products are conditioned upon and subject to strict compliance with United 
States export control laws, rules and regulations, including, without limitation, the 
Export Administration Act, the Export Administration Regulations, the Arms Control 
Act, the International Traffic in Arms Regulations, the Trading With the Enemy Act, 
the International Economic Powers Act and the Foreign Assets Control Regulations, as 
they may be amended and supplemented from time to time (each, an “Export Law” and 
collectively, the “Export Laws”). For any sale of Products requiring a license, permit or 
other approval under any Export Law (“Restricted Products”), Powell shall determine 
the feasibility of obtaining such license, permit or other approval (“Export Approval”) 
and whether it will fill the order for the Restricted Products in light of required Export 
Approval. In the event Powell applies for Export Approval for the Restricted Products, it 
shall do so at Purchaser’s cost and expense and Purchaser agrees to reimburse Powell 
for any cost or expenses (including Powell’s reasonable attorneys’ fees) incurred by 
Powell in pursuing Export Approval. Powell shall not be under any obligation to ship 
any such Restricted Products unless and until such Export Approval is granted, and only 
in strict compliance with the terms and conditions of such Export Approval. Purchaser 
shall be responsible for timely obtaining and maintaining any required import license, 
permit or approval necessary to import any Restricted Products into Purchaser’s country 
and any other required governmental authorization (“Import Approval”). Powell shall 
not be liable if any Export Approval or Import Approval is delayed, denied, revoked, 
restricted or not renewed, and Purchaser shall not be relieved thereby of its obligations 
to pay Powell for the Restricted Products or Powell’s costs and expenses of obtaining 
Export Approval in respect of Restricted Products under the Export Laws. 
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GENERAL TERMS AND CONDITIONS OF SALE
For Products other than Restricted Products, Purchaser (or its designated export agent) 
shall be responsible for the timely application for any required export authorization 
and the payment of any required fees, duties, taxes, tariffs, levies or other charges 
necessary to export the Products out the United States of America and shall be 
responsible for timely obtaining and maintaining any required Import Approval and the 
payment of any required fees, duties, taxes, tariffs, levies or other charges necessary 
to import the Products into Purchaser’s country. Powell shall not be liable if any 
export authorization or Import Approval is delayed, denied, revoked, restricted or not 
renewed, and Purchaser shall not be relieved thereby of its obligations to pay Powell 
for the Products. 

Purchaser shall not make any disposition of any Products purchased hereunder, by way 
of transshipment, reexport, diversion or otherwise, other than in and to the ultimate 
end user and country of destination specified on Purchaser’s order or declared as the 
ultimate end user and country of ultimate destination on Powell’s invoices, except as 
the Export Laws or Export Approval may expressly permit. Purchaser shall not distribute 
or resell any Product to or within any country or to any individual, government authority 
or other entity that is presently or at any time in the future subject to sanctions of 
the United States government, or is in violation of any Export Laws or other United 
States federal laws, statutes, codes, Executive Orders, decrees, rules or regulations 
relating to terrorism, drug trafficking or money laundering, or is designated under any 
such authority as being subject to sanctions or connected in any way to terrorism, 
drug trafficking or money laundering, including, without limitation, on the Specially 
Designated Nationals List and Block Persons List maintained by the Office of Foreign 
Assets Control (OFAC), United States Department of the Treasury, and the Denied 
Persons List, the Entity List and the Unverified List maintained by the Bureau of 
Industry and Security, United States Department of Commerce. 

Purchaser shall indemnify and hold harmless Powell from and against any damages, 
liabilities or expenses of any kind incurred by Powell as a result of Purchaser’s direct 
or indirect breach of any term or condition related to the Export Laws. 

19. SAFETY: Purchaser warrants that it will comply with all laws, regulations, 
standards and requirements which are applicable to the use of the Products and 
Purchaser’s business. 

20. CONFIDENTIALITY: Purchaser will not disclose or otherwise disseminate, 
directly or indirectly, any of the terms of these Terms and Conditions or any other 
information of Powell given to or received by Purchaser or its associates or agents, 
unless Purchaser received Powell’s written permission or such information is required 
to be disclosed by law or becomes part of the public domain through no fault of 
Purchaser, its associates or agents. 

21. GOVERNING LAW; JURISDICTION AND VENUE: These Terms and Conditions 
shall be governed by and construed in accordance with the internal laws of the State 
of Ohio, without regard to such state’s choice of law principles. These Terms and 
Conditions shall not be governed by or construed in accordance with the United Nations 
Convention on the International Sale of Goods, 1980, for any purpose. Customer and 
Powell hereby submit to the jurisdiction and venue of the state and federal courts 
in Cincinnati, Hamilton County, Ohio over any controversy relating to or arising from 
these Terms and Conditions. Notwithstanding the foregoing, Powell’s right to institute 
or defend any proceedings in any jurisdiction, in or out of the United State of America, 
shall not be limited. 

22. SEVERABILITY: If any of the provisions of these Terms and Conditions are 
deemed invalid, illegal or unenforceable, the validity, legality and enforceability of the 
remaining provisions will in no way be affected or impaired thereby. 

23. FORCE MAJEURE: Delivery of all or any part of the Products is contingent upon 
Powell’s ability to obtain supplies, raw materials and services through its regular and 
usual sources of supply. If by reason of any contingency beyond Powell’s reasonable 
control, including (but not limited to) war, governmental requests, restrictions 
or regulations, fire, flood, casualty, accident, or other acts of God, strikes or other 
difficulties with employees, delay or inability to obtain labor, equipment, material and 
services through Powell’s usual sources, failure or refusal of any carrier to transport 
materials, delay in transport thereof, or any other similar occurrence, Powell is not 
able to meet anticipated deliveries, Powell shall not be liable therefore and may, in its 

discretion without prior notice to Purchaser, postpone the delivery date(s) under this 
document for a time which is reasonable under all the circumstances. If during the 
occurrence of any of the foregoing contingencies, Powell holds any of the Products, 
Powell may invoice and hold the same for the account of Purchaser and Purchaser 
agrees to make payment at the maturity of the invoice so rendered. 

24. ASSIGNMENT: No right or interest in the contract arising from these Terms and 
Conditions shall be assigned by Purchaser and no delegation of any obligation owed 
by Purchaser shall be made without the prior written permission of Powell. As used 
herein, “Purchaser” and “Powell” include the respective heirs, executors, personal 
representatives, successors and permitted assigns of each. 

25. REMEDIES CUMULATIVE; NO WAIVER: The individual rights and remedies 
of Powell reserved herein shall be cumulative and additional to any other or further 
remedies provided in law or equity or in this document. Waiver by Powell of performance 
or breach of any provision hereof by Purchaser, or failure of Powell to enforce any 
provision hereof which may establish a defense or limitation of liability, shall not be 
deemed a waiver of future compliance therewith or a course of performance modifying 
such provision, and such provision shall remain in full force and effect as written. 

26. LIMITATION OF LIABILITY: UNDER NO CIRCUMSTANCES SHALL POWELL BE 
LIABLE TO PURCHASER UNDER OR IN CONNECTION WITH ORDERS FOR PRODUCTS 
AND THESE TERMS AND CONDITIONS, WHETHER ANY CLAIM FOR RECOVERY IS 
BASED UPON OR ARISES OUT OF THEORIES OF BREACH OF CONTRACT, BREACH OF 
WARRANTY, INDEMNIFICATION, NEGLIGENCE, TORT (INCLUDING STRICT LIABILITY) 
OR OTHERWISE, IN EXCESS OF AN AMOUNT EQUAL TO THE NET CONTRACT VALUE 
OF THE PRODUCTS PROVIDED BY POWELL TO PURCHASER DURING THE MOST 
RECENTLY ENDED CALENDAR QUARTER.
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Manufacturing, Sales and Distribution Centers:

Global Corporate Headquarters 
 2503 Spring Grove Ave. 
Cincinnati, OH 45214 
513.852.2000 
Sales and Engineering 
800.888.2583

Powell South Carolina 
Manning Manufacturing and Distribution Center 
1567 Joe Rogers Jr. Blvd. 
Manning, SC 29102

Orangeburg Manufacturing and Distribution Center 
940 Cross Creek Road 
Orangeburg, SC 29115

Powell Texas 
Houston/Stafford Sales and Distribution Center 
Freeport Ninety Business Park 
13843 N. Promenade Blvd. 
Building 5, Suite 650 
Stafford, TX 77477 
800.888.2583

Powell China 
Yancheng Manufacturing, Sales and Distribution Center 
Yancheng City, China

The Wm. Powell Company
2503 Spring Grove Ave. 
Cincinnati, OH 45214 
USA Phone: 513.852.2000, Fax: 513.852.2997
www.powellvalves.com
quotes@powellvalves.com
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7KH�:P��3RZHOO�&RPSDQ\�-�3URILOH 
 
The Wm. Powell Company is very proud of our achievements and our evolution in the past 166 
years.  We like to refer to ourselves as 166 years young due to our flexibility in changing quickly to 
our customer and the industry’s needs.  Our business strategy is to maintain excellent customer 
service.  We will continue to focus on manufacturing the best of class products both in design fea-
tures and quality, at competitive prices.    
 
The Wm. Powell Company’s products include a wide variety of valves in bronze, iron, steel, and 
corrosion resistant alloys for class 125 to class 4500 pressure service.  Our experience as pioneer in 
the development of industrial valves encompasses over a century and a half of craftsmanship and 
valve know-how.  Through modern engineering, laboratory, research and testing facilities, the Wm. 
Powell Company has been a leader in changes in our industry.  Our on-going program is a long-
term commitment to the valve industry and is poised for significant future growth. 
 
Powell Valves has endured a Civil War, World Wars I and II, and the Korean and Vietnam Wars.  
Powell rebuilt after floods, U.S. economic disaster in the Great Depression, and fierce foreign com-
petition to help put men on the moon.  Whether it was the “Manhattan Project”, projects on U.S. 
Nuclear Submarines, Titan or Atlas rockets, in Nuclear Power plants, at Chemical or Petroleum 
plants, Pulp and Paper mills, or the harshness of cryogenic use, Powell Valve has a long tradition of 
quality in temperatures from – 425°F to 1500°F and pressures from Class 125 to 4500. 
 
Powell’s market base is the Industrial Users: Petrochemical, Industrial Gas, Pulp & Paper, Pharma-
ceutical, Hydrocarbon processing, Food processing, Mining, Power Generation, Pipeline, Chemi-
cal, and Mechanical construction.  Powell has formed business partnerships with industrial end-
users, contractors, distributors and A&E’s in the United States and around the World.  Business 
partnerships formed on competitively priced product, on-time delivery, service and our tradition of 
product reliability. 
 
Powell’s network of support and product availability is unmatched.  Powell offers the most com-
plete multi-turn product line from a single source manufacturer.  Powell’s products are of the high-
est quality standards, are competitively priced and are produced with modern manufacturing tech-
nology and astute materials sourcing, with strategic purchasing & financial ventures in place.   
 
Powell’s diverse products and services, industry knowledge, project capabilities and reputation, 
coupled with our high quality distribution network, create a win-win arrangement where the end-
user, contractor, distributor and manufacturer can benefit.   
 
The Wm. Powell Company has made a commitment to our industry to increase growth and market 
share, with quality competitive products and services and on-time delivery.  This is a global com-
mitment. 
 
Powell’s end user customers have to react quickly to the demands that are on them to expand their 
businesses by implementing increased capacity and introducing new products into the market 
place at low costs and fast turn around times.  Powell has addressed our customer’s needs by in-
creasing finished product inventory to over $35,000,000 USD in the U.S.A. and with inventory hubs 
in Asia and Europe.  As an additional advantage to our domestic and global customers, The Wm. 
Powell Company’s Manning, SC facility is a Registered Free Trade Zone. 
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Powell also used its valve knowledge and expertise to construct a modification facility in the U.S.A. 
to assist customers with their needs, such as,  automation, trim changes, end connection changes, 
additional quality inspections and special service pressure testing requirements, field service, etc…    
 
The Wm. Powell Company is a closely held private corporation that has been in business since 
1846.  In fact, only nine presidents have led the Company through its 166, plus, years.  The fact that 
we have been a healthy corporation during this period of time, having survived wars, depressions 
and natural disasters – in a very competitive marketplace – speaks well for itself. 
 
We look forward to further discussing ways that The Wm. Powell Company can capture current 
and future opportunities together. 
 
Again, The Wm. Powell Company thanks you for your interest in our company, our products and 
services.   Powell looks forward to discussing ways to be your Preferred Valve Supplier.   If you 
should have any questions, or comments, please contact us.   

 

 

Sincerely, 

 

 

 

 

Randy Cowart  

President, CEO & Chairman  

The Wm. Powell Company 
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+RZ�WR�RUGHU�'RXEOH�2IIVHW�+LJK�3HUIRUPDQFH�%XWWHUIO\�9DOYHV   
                 

7KH�ILJXUH�QXPEHU�V\VWHP�RXWOLQHG�EHORZ�LV�GHVLJQHG�WR�FRYHU�WKH�PRVW�FRPPRQ�FRQILJXUDWLRQV���,I�VSHFLDO�IHDWXUHV�DUH�
UHTXLUHG�ZKLFK�DUH�QRW�OLVWHG�EHORZ�SOHDVH�DGYLVH�WKH�GHWDLOHG�GHVFULSWLRQ�IRU�DFFXUDWH�SURFHVVLQJ� 

  
  

'LJLW   
� � � � � � � � � �� �� �� �� �� ��   

6L]H %ODQN %DVH�)LJXUH�1XPEHU (QG�&RGH 0DWHULDO�
&RGH 7ULP� 3DFNLQJ�*DVNHW 2SWLRQ�&RGH   

� � �   � � � � 4 & 5 7 * / 9   
                 
([DPSOH�&RGH�IRU����&ODVV�����'RXEOH�2IIVHW�%XWWHUIO\��/XJ�6W\OH��$����:&%�&DUERQ�6WHHO����-��3+�
6WHP������VVW�'LVF��37)(�6HDW��37)(�3DFNLQJ��OHYHU�2SHUDWHG 

  
 

 6L]H�&RGH  (QG�&RGH  3DFNLQJ�*DVNHW    

 &RGH� 6L]H  &RGH 7\SH  &RGH 2SWLRQ    

 ��� ��´  4 /8*  7 37)(�3DFNLQJ    

 ��� �-���´  < :DIHU  * *UDSKLWH�3DFNLQJ    

 ��� �´  = 6SHFLDO�HQGV  = 6SHFLDO�3DFNLQJ    

 ��� �´               
 ��� ��  0DWHULDO�&RGHV  2SWLRQ�&RGHV    

 ��� �´  &RGH $670  &RGH 2SWLRQ    

 ��� �´  & $����:&%  ;;; 1R�2SWLRQV    

 ��� ��´  ' $����:&�  */9 /HYHU�2SHUDWRU    

 ��� ��´  ( $����:&�  *;; *HDU�2SHUDWRU    

 ��� ���  - $����/&%  1;; 1$&(    
 ��� ���  $ $����&)�������  &�ϯ WD/    

 ��� ���  0 $����&)�0������        

 ��� ���  3 $����&*�0������        

 ��� ���  6 $����&1�0��$OOR\����        

 HWF� HWF�  = 6SHFLDO�0DWHULDO        
                 
 

%DVH�)LJXUH�1XP�
EHU 

 7ULP        
  &RGH 'HVFULSWLRQ        

  5 ��-��3+�6WHP������'LVF�        

    37)(�6HDW        

 1R &ODVV  : ��-��3+�6WHP������'LVF��        

 ���� ���    57)(�6HDW        

 ���� ���  < ��-��3+�6WHP������'LVF��        

 ���� ���    8+0:3(�6HDW        
      = 6SHFLDO�7ULP        
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WKt�>>�s�>s����^/'E�&��dhZ�^͗ 
 
ϭ͘�^ƚĞŵ�–�^ƚĂŶĚĂƌĚ�ϭϳ-ϰW,�ŵĂƚĞƌŝĂů�ƚŽ�ŚĂŶĚůĞ�ŚŝŐŚ�ƚŽƌƋƵĞ�ůŽĂĚƐ͘�KƚŚĞƌ 
ŵĂƚĞƌŝĂůƐ�ĂǀĂŝůĂďůĞ͘ 
 
Ϯ͘�&ůĂŶŐĞ�–�^ƚĂŶĚĂƌĚ�ŝŶƚĞŐƌĂů�/^K�ŵŽƵŶƟŶŐ�ŇĂŶŐĞ�ĐĂƐƚ�ĚŝƌĞĐƚůǇ�ŽŶ�ƚŚĞ�ďŽĚǇ�ƚŽ 
ƉƌŽǀŝĚĞ�ĞĂƐǇ�ŵŽƵŶƟŶŐ�ŽĨ�ůĞǀĞƌƐ�ĂŶĚ�ĂĐƚƵĂƚŽƌƐ 
 
ϯ͘�WĂĐŬŝŶŐ�'ůĂŶĚ�–��ůŽǁ�ŽƵƚ�ƉƌŽŽĨ�ĚĞƐŝŐŶ�WĞƌ��W/�ϲϬϵ͘�WĂĐŬŝŶŐ�ƌĞƚĂŝŶĞĚ�ƚŽƉ 
ĂŶĚ�ďŽƩŽŵ�ǁŝƚŚ�ƉĂĐŬŝŶŐ�ŐůĂŶĚ�ŇĂŶŐĞ͘�hŶĚĞƌŶĞĂƚŚ�ĚƌĂǁ�ĚŽǁŶ�ŐůĂŶĚ�ƉĂĐŬŝŶŐ 
ĂĚũƵƐƚŵĞŶƚ�ĂůůŽǁƐ�ĨŽƌ�ƉĂĐŬŝŶŐ�ĂĚũƵƐƚŵĞŶƚ�ǁŝƚŚŽƵƚ�ƌĞŵŽǀĂů�ŽĨ�ŽƉĞƌĂƚŽƌ͘  
 
ϰ͘�WĂĐŬŝŶŐ�-�Wd&��Žƌ�'ƌĂƉŚŝƚĞ�ƉĂĐŬŝŶŐ�ĨŽƌ�ůŽǁ�ĞŵŝƐƐŝŽŶƐ 
 
ϱ͘�dŽƉ�ĂŶĚ�ďŽƩŽŵ�ďĞĂƌŝŶŐƐ�-�DĂĚĞ�ĨƌŽŵ�Wd&��Žƌ�'ƌĂƉŚŝƚĞ�ŝŵƉƌĞŐŶĂƚĞĚ 
ϯϭϲ�ƐƚĂŝŶůĞƐƐ�ĨŽƌ�ŵĂǆŝŵƵŵ�ǀĂůǀĞ�ůŝĨĞ͘�dŚĞ�ŶŽŶ-ŐĂůůŝŶŐ�ĚĞƐŝŐŶ�ƉƌŽǀŝĚĞƐ�ŚŝŐŚ 
ǁĞĂƌ�ƌĞƐŝƐƚĂŶĐĞ�ĂŶĚ�ůŽǁ�ĨƌŝĐƟŽŶ͘ 
 
ϲ͘�^ĞĂƚ�–��ĞƐŝŐŶĞĚ�ƚŽ�ďĞ�ĞĂƐŝůǇ�ĐŚĂŶŐĞĚ�ŽƵƚ�ĨŽƌ�ĨĂƐƚ�ƐǁŝƚĐŚŝŶŐ�ďĞƚǁĞĞŶ�ƐĞĂƚ�������
ĚĞƐŝŐŶƐ͘ 
 
ϳ͘�dĂƉĞƌ�WŝŶƐ�–��ŽƵďůĞ�ƚĂƉĞƌ�ƉŝŶƐ�ƚŽ�ƐĞĐƵƌĞůǇ�ĂƩĂĐŚ�ĚŝƐĐ�ĂŶĚ�ƐƚĞŵ�ĂŶĚ 
ĚĞƐŝŐŶĞĚ�ƚŽ�ŚĂŶĚůĞ�ŚŝŐŚ�ƚŽƌƋƵĞ�ĂƉƉůŝĐĂƟŽŶƐ͘ 
 
ϴ͘��ŝƐĐ�–��&ϴD�ϯϭϲ�ƐƚĂŝŶůĞƐƐ�ĐĂƐƟŶŐ�ƐƚĂŶĚĂƌĚ�ĨŽƌ�Ăůů�ĐĂƌďŽŶ�ƐƚĞĞů�ĂŶĚ�ϯϭϲ 
ƐƚĂŝŶůĞƐƐ�ǀĂůǀĞƐ͘��ǀĂŝůĂďůĞ�ŝŶ�ŽƚŚĞƌ�ŵĂƚĞƌŝĂůƐ͘�WƌŽǀŝĚĞ�ĨƵůů�ϯϲϬ�ĚĞŐƌĞĞ�ƐĞĂůŝŶŐ 
ƐƵƌĨĂĐĞ͘ 
 
ϵ͘�^ĞĂƚ�ZĞƚĂŝŶĞƌ�–�ƐŽůŝĚ�ŵĂƚĞƌŝĂů�ƚŽ�ŵĂƚĐŚ�ďŽĚǇ͕ �ƉŽƐŝƟǀĞůǇ�ŚĞůĚ�ƚŽ�ďŽĚǇ�ǁŝƚŚ 
ŵƵůƟƉůĞ�ďŽůƚƐ�ƉƌŽǀŝĚŝŶŐ�ĞĂƐǇ�ƌĞŵŽǀĂů�ĨŽƌ�ƐĞĂƚ�ƌĞƉůĂĐĞŵĞŶƚ͘��ĞƐŝŐŶ�ƉƌŽƚĞĐƚƐ 
ƚŚĞ�ƐĞĂƚ�ǁŚĞŶ�ǀĂůǀĞ�ŝƐ�ŝŶƐƚĂůůĞĚ�ǁŝƚŚ�ƚŚĞ�ƌĞƚĂŝŶĞƌ�ŝŶ�ƚŚĞ�ƵƉƐƚƌĞĂŵ�ŇŽǁ͘ 
 
ϭϬ͘��ŽĚǇ�-�KŶĞ�ƉŝĞĐĞ�ĐĂƐƟŶŐ�ĂǀĂŝůĂďůĞ�ŝŶ�Ă�ǀĂƌŝĞƚǇ�ŽĨ�ŵĂƚĞƌŝĂůƐ͘�tĂĨĞƌ�ĂŶĚ�ůƵŐ 
ĚĞƐŝŐŶƐ 
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$3,������&$7(*25<�%�+,*+�3(5)250$1&(�'28%/(�
2))6(7�%877(5)/<�9$/9(6 
$60(�&/$66(6�����72���� 
&$67�&$5%21��67$,1/(66�67((/�25�$//2<�67((/ 
:$)(5��/8*��25�'28%/(�)/$1*(' 

'(6,*1�)($785(6� 
· 8SSHU�DQG�/RZHU�%HDULQJV�WR�PD[LPL]H�YDOYH�OLIH 
· ,QWHJUDO�,62�PRXQWLQJ�SDG�IRU�HDV\�YDOYH�RSHUDWLRQ�QR�EUDFNHW�QHHGHG 
· (DFK�YDOYH�LV�VKHOO�DQG�VHDW�SUHVVXUH�WHVWHG�SHU�LQGXVWU\�VWDQGDUG�$3,���� 
· $YDLODEOH�LQ�:DIHU�DQG�/XJ�VW\OHV 
· (DFK�YDOYH�KDV�D�XQLTXH�FHUWLILFDWLRQ�QXPEHU�WKDW�LV�WUDFHDEOH�WR�WKH�YDOYH�FHUWLILFD�

WLRQ�VKHHW�ZKLFK�LQFOXGHV�075�GDWD��SUHVVXUH�WHVW�UHSRUW��LQVSHFWLRQ�UHSRUW�DQG�FHUWLI�
LFDWH�RI�FRQIRUPDQFH� 

· 6HDW�0DWHULDOV��0XOWLSOH�VHDW�PDWHULDOV�DYDLODEOH� 

 /ƚĞŵ �ƉƉůŝĐĂďůĞ�^ƉĞĐŝĮĐĂƟŽŶ 
tĂůů�dŚŝĐŬŶĞƐƐ �W/�ϲϬϵ 

WƌĞƐƐƵƌĞ�-�dĞŵƉĞƌĂƚƵƌĞ�
ZĂƟŶŐƐ 

�^D���ϭϲ͘ϯϰ�Θ�����������
�W/�ϲϬϵ 

'ĞŶĞƌĂů�sĂůǀĞ��ĞƐŝŐŶ 
�W/�ϲϬϵ��;�Ăƚ͘��Ϳ�Θ���

�^D���ϭϲ͘ϯϰ 
�ŶĚ�ƚŽ��ŶĚ��ŝŵĞŶƐŝŽŶƐ �^D��ϲϬϵ 

&ůĂŶŐĞ��ĞƐŝŐŶ �^D���ϭϲ͘ϱ 
DĂƚĞƌŝĂůƐ �^dD 

�ůĂƐƐ &ŝŐ͘�EŽ͘ 

ϭϱϬ ϭϱϳϮ 

ϯϬϬ ϯϬϳϮ 

W�Zd �KDDKE�D�d�Z/�>��KD�/E�d/KE^ 
�ŽĚǇ �Ϯϭϲ�t�� �ϯϱϭ��&ϴD 

^ĞĂƚ�ZŝŶŐ Wd&�ͬZd&�ͬh,DtW� Wd&�ͬZd&�ͬh,DtW� 
�ŝƐĐ �ϯϱϭ��&ϴD �ϯϱϭ��&ϴD 
^ƚĞŵ ϭϳ-ϰ�W, ϭϳ-ϰ�W, 

^ĞĂƚ�ZĞƚĂŝŶĞƌ �ĂƌďŽŶ�^ƚĞĞů ϯϭϲ�^^d 
^ĞĂƚ��ŽůƚƐ �ϭϵϯ��ϴ �ϭϵϯ��ϴD 

>ŽǁĞƌ��������ĞĂƌŝŶŐ ϯϭϲ�^^d�н�Wd&� ϯϭϲ�^^d�н�Wd&� 
�ŝƐĐ�^ƉĂĐĞƌƐ ϯϬϰ�^^d ϯϭϲ�^^d 
�ŝƐĐ�WŝŶƐ ϭϳ-ϰ�W, ϭϳ-ϰ�W, 

hƉƉĞƌ��������ĞĂƌŝŶŐ ϯϭϲ�^^�н�Wd&� ϯϭϲ�^^�н�Wd&� 

WĂĐŬŝŶŐ�tĂƐŚĞƌ ϯϬϰ�^^d ϯϭϲ�^^d 
WĂĐŬŝŶŐ Wd&� Wd&� 
'ůĂŶĚ ϯϬϰ�^^d ϯϭϲ�^^ 

'ůĂŶĚ�&ůĂŶŐĞ �Ϯϭϲ�t�� �ϯϱϭ��&ϴ 
'ůĂŶĚ��ŽůƚƐ �ϭϵϯ��ϴ �ϭϵϯ��ϴ 
'ůĂŶĚ�EƵƚƐ �ϭϵϰ�ϴ �ϭϵϰ�ϴ 

ZĞƚĂŝŶĞƌ�WůĂƚĞΎ �ĂƌďŽŶ�^ƚĞĞů ϯϭϲ�^^d 

'ĂƐŬĞƚΎ ϯϭϲ�^^d�н�Wd&� ϯϭϲ�^^d�н�Wd&� 
�ŽůƚƐΎ �ϭϵϯ��ϴ �ϭϵϯ��ϴ 

Ύ^ŝǌĞƐ�ϴΗ�ĂŶĚ�ƵƉ�ŽŶůǇ 

Kd,�Z�D�d�Z/�>^��E��dZ/D^��s�/>��>� 



 

�� 

+,*+�3(5)250$1&(�'28%/(�2))6(7�%877(5)/<�9$/9(��:$)(5�67</(��',0(16,216�

$ൽൽංඍංඈඇൺඅ�ඌංඓൾඌ��ආൺඍൾඋංൺඅඌ�ൺඇൽ�ർඅൺඌඌൾඌ�ൺඏൺංඅൺൻඅൾ�ඎඉඈඇ�උൾඊඎൾඌඍ� 

 ��ůĂƐƐ�ϭϱϬ 
^ŝǌĞ � � � � & ' , D͘&>͘ 

�ǀ�  
tĞŝŐŚƚ 

EW^ /Ŷ /Ŷ /Ŷ /Ŷ /Ŷ /Ŷ /Ŷ 
/^K 

ůďƐ 

�E ŵŵ ŵŵ ŵŵ ŵŵ ŵŵ ŵŵ ŵŵ <Ő 

Ϯ ϭ͘ϲϵ Ϭ͘ϱϱ Ϭ͘ϯϳ Ϭ͘ϱϱ ϭ͘ϯϰ Ϯ͘ϴ ϰ͘ϳϮ 
&ϭϬ ϴϱ ϭϭ 

ϱϬ ϰϯ ϭϰ ϵ͘ϱ ϭϰ ϯϰ ϳϮ ϭϮϬ ϱ 
Ϯ͘ϱ ϭ͘ϴϴ Ϭ͘ϱϱ Ϭ͘ϯϳ Ϭ͘ϱϱ ϭ͘ϯϰ ϯ͘Ϯ ϰ͘ϵϲ 

&ϭϬ ϭϲϬ ϭϮ 
ϲϱ ϰϴ ϭϰ ϵ͘ϱ ϭϰ ϯϰ ϴϬ ϭϮϲ ϱ͘ϰ 
ϯ ϭ͘ϴϴ Ϭ͘ϲϯ Ϭ͘ϰϯ Ϭ͘ϱϱ ϭ͘ϯϰ ϯ͘ϰ ϱ͘ϯϭ 

&ϭϬ 
ϭϰ  

ϴϬ ϰϴ ϭϲ ϭϭ ϭϰ ϯϰ ϴϲ ϭϯϱ  ϲ͘ϰ 

ϰ Ϯ͘ϭϮ Ϭ͘ϲϯ Ϭ͘ϰϯ Ϭ͘ϱϱ ϭ͘ϰϮ ϰ͘ϭϯ ϲ͘ϳ 
&ϭϬ  ϯϵϬ 

 ϮϮ 
ϭϬϬ ϱϰ ϭϲ ϭϭ ϭϰ ϯϲ ϭϬϱ ϭϳϬ  ϭϬ 
ϲ Ϯ͘Ϯϱ Ϭ͘ϳϵ Ϭ͘ϱϱ Ϭ͘ϲϯ ϭ͘ϰϮ ϱ͘ϭϰ ϳ͘ϴϴ 

&ϭϬ  ϵϲϬ 
 ϯϳ 

ϭϱϬ ϱϳ ϮϬ ϭϰ ϭϲ ϯϲ ϭϯϬ͘ϱ ϮϬϬ  ϭϲ͘ϴ 
ϴ Ϯ͘ϱ Ϭ͘ϵϰ Ϭ͘ϲϳ Ϭ͘ϳ ϭ͘ϱϳ ϲ͘ϭϴ ϵ͘Ϯϭ 

&ϭϮ  ϭϲϬϬ 
 ϲϭ 

ϮϬϬ ϲϰ Ϯϰ ϭϳ ϭϴ ϰϬ ϭϱϳ Ϯϯϰ  Ϯϳ͘ϲ 
ϭϬ Ϯ͘ϴϭ ϭ͘ϭ Ϭ͘ϳϵ Ϭ͘ϳ ϭ͘ϱϳ ϴ͘ϰ ϭϭ͘ϭ 

&ϭϮ  ϯϭϯϬ 
 ϵϱ 

ϮϱϬ ϳϭ Ϯϴ ϮϬ ϭϴ ϰϬ Ϯϭϯ ϮϴϮ  ϰϯ 
ϭϮ ϯ͘ϭϵ ϭ͘ϰϮ Ϭ͘ϵϴ Ϭ͘ϴϳ ϭ͘ϱϳ ϵ͘ϵ ϭϮ͘ϳϮ 

&ϭϰ  ϰϮϴϬ 
 ϭϱϬ 

ϯϬϬ ϴϭ ϯϲ Ϯϱ ϮϮ ϰϬ Ϯϱϭ ϯϮϯ  ϲϴ 
           

 ��ůĂƐƐ�ϯϬϬ 
^ŝǌĞ � � � � & ' , D͘&>͘ 

�ǀ�  
tĞŝŐŚƚ 

EW^ /Ŷ /Ŷ /Ŷ /Ŷ /Ŷ /Ŷ /Ŷ 
/^K 

ůďƐ 
�E ŵŵ ŵŵ ŵŵ ŵŵ ŵŵ ŵŵ ŵŵ <Ő 
ϯ ϭ͘ϴϴ Ϭ͘ϲϯ Ϭ͘ϰϯ Ϭ͘ϱϱ ϭ͘ϯϰ ϯ͘ϳϴ ϲ͘ϯ 

&ϭϬ ϮϬϬ  
 ϭϱ 

ϴϬ ϰϴ ϭϲ ϭϭ ϭϰ ϯϰ ϵϲ ϭϲϬ  ϲ͘ϴ 
ϰ Ϯ͘ϭϮ Ϭ͘ϲϯ Ϭ͘ϰϯ Ϭ͘ϱϱ ϭ͘ϰϮ ϰ͘ϯϯ ϲ͘ϵϯ 

&ϭϬ  ϯϵϬ 
 Ϯϯ 

ϭϬϬ ϱϰ ϭϲ ϭϭ ϭϰ ϯϲ ϭϭϬ ϭϳϲ  ϭϬ͘ϱ 
ϲ Ϯ͘ϯϭ Ϭ͘ϳϵ Ϭ͘ϱϱ Ϭ͘ϲϯ ϭ͘ϰϮ ϱ͘ϴϱ ϴ͘ϱϴ 

&ϭϬ  ϵϲϬ 
 ϰϮ 

ϭϱϬ ϱϵ ϮϬ ϭϰ ϭϲ ϯϲ ϭϰϴ͘ϱ Ϯϭϴ  ϭϵ͘ϭ 
ϴ Ϯ͘ϴϴ ϭ͘ϭ Ϭ͘ϳϵ Ϭ͘ϳϭ ϭ͘ϱϳ ϳ͘ϭϱ ϭϬ͘Ϯϰ 

&ϭϮ  ϭϲϬϬ 
 ϳϲ 

ϮϬϬ ϳϯ Ϯϴ ϮϬ ϭϴ ϰϬ ϭϴϭ͘ϱ ϮϲϬ  ϯϰ͘ϱ 
ϭϬ ϯ͘Ϯϱ ϭ͘ϰϮ Ϭ͘ϵϴ Ϭ͘ϴϳ ϭ͘ϵϳ ϵ͘ϯϯ ϭϮ͘ϭϯ 

&ϭϰ  ϯϭϯϬ 
 ϭϯϬ 

ϮϱϬ ϴϯ ϯϲ Ϯϱ ϮϮ ϱϬ Ϯϯϳ ϯϬϴ  ϱϵ 
ϭϮ ϯ͘ϲϮ ϭ͘ϱϴ ϭ͘ϭ Ϭ͘ϴϳ ϭ͘ϵϳ ϭϭ͘ϮϮ ϭϯ͘ϳϴ 

&ϭϰ  ϰϮϴϬ 
 ϭϵϬ 

ϯϬϬ ϵϮ ϰϬ Ϯϴ ϮϮ ϱϬ Ϯϴϱ ϯϱϬ  ϱϲ͘ϱ 

ϮϬϬ 



 

�� 

+,*+�3(5)250$1&(�'28%/(�2))6(7�%877(5)/<�9$/9(��/8*�67</(��',0(16,216� 

$ൽൽංඍංඈඇൺඅ�ඌංඓൾඌ��ආൺඍൾඋංൺඅඌ�ൺඇൽ�ർඅൺඌඌൾඌ�ൺඏൺංඅൺൻඅൾ�ඎඉඈඇ�උൾඊඎൾඌඍ� 

 ��ůĂƐƐ�ϭϱϬ 
^ŝǌĞ � � � � � & ' , D͘&>͘ 

�ǀ�  
tĞŝŐŚƚ 

EW^ /Ŷ /Ŷ /Ŷ /Ŷ /Ŷ /Ŷ /Ŷ /Ŷ 
/^K 

ůďƐ 
�E ŵŵ ŵŵ ŵŵ ŵŵ ŵŵ ŵŵ ŵŵ ŵŵ <Ő 
Ϯ ϭ͘ϲϵ ϲ Ϭ͘ϱϱ Ϭ͘ϯϳ Ϭ͘ϱϱ ϭ͘ϯϰ Ϯ͘ϴ ϰ͘ϳϮ 

&ϭϬ� ϴϱ  ϭϮ 
ϱϬ ϰϯ ϭϱϯ ϭϰ ϵ͘ϱ ϭϰ ϯϰ ϳϮ ϭϮϬ ϱ͘ϰ 
Ϯ͘ϱ ϭ͘ϴϴ ϲ͘ϵ Ϭ͘ϱϱ Ϭ͘ϯϳ Ϭ͘ϱϱ ϭ͘ϯϰ ϯ͘Ϯ ϰ͘ϵϲ 

&ϭϬ� ϭϲϬ ϭϮ͘ϴ 
ϲϱ ϰϴ ϭϳϰ ϭϰ ϵ͘ϱ ϭϰ ϯϰ ϴϬ ϭϮϲ ϱ͘ϴ 
ϯ ϭ͘ϴϴ ϳ͘ϰ Ϭ͘ϲϯ Ϭ͘ϰϯ Ϭ͘ϱϱ ϭ͘ϯϰ ϯ͘ϰ ϱ͘ϯϭ 

&ϭϬ� ϭϱ  
ϴϬ ϰϴ ϭϴϳ ϭϲ ϭϭ ϭϰ ϯϰ ϴϲ ϭϯϱ  ϲ͘ϴ 
ϰ Ϯ͘ϭϮ ϴ͘ϵ Ϭ͘ϲϯ Ϭ͘ϰϯ Ϭ͘ϱϱ ϭ͘ϰϮ ϰ͘ϭϯ ϲ͘ϳ 

&ϭϬ  ϯϵϬ 
 Ϯϲ 

ϭϬϬ ϱϰ ϮϮϱ ϭϲ ϭϭ ϭϰ ϯϲ ϭϬϱ ϭϳϬ  ϭϭ͘ϴ 
ϲ Ϯ͘Ϯϱ ϭϭ Ϭ͘ϳϵ Ϭ͘ϱϱ Ϭ͘ϲϯ ϭ͘ϰϮ ϱ͘ϭϰ ϳ͘ϴϴ 

&ϭϬ  ϵϲϬ 
 ϰϮ 

ϭϱϬ ϱϳ ϮϴϬ ϮϬ ϭϰ ϭϲ ϯϲ ϭϯϬ͘ϱ ϮϬϬ  ϭϵ͘ϭ 
ϴ Ϯ͘ϱ ϭϯ͘ϯ Ϭ͘ϵϰ Ϭ͘ϲϳ Ϭ͘ϳ ϭ͘ϱϳ ϲ͘ϭϴ ϵ͘Ϯϭ 

&ϭϮ  ϭϲϬϬ 
 ϲϳ 

ϮϬϬ ϲϰ ϯϯϳ Ϯϰ ϭϳ ϭϴ ϰϬ ϭϱϳ Ϯϯϰ  ϯϬ͘ϰ 
ϭϬ Ϯ͘ϴϭ ϭϲ ϭ͘ϭ Ϭ͘ϳϵ Ϭ͘ϳ ϭ͘ϱϳ ϴ͘ϰ ϭϭ͘ϭ 

&ϭϮ  ϯϭϯϬ 
 ϭϬϱ 

ϮϱϬ ϳϭ ϰϬϲ Ϯϴ ϮϬ ϭϴ ϰϬ Ϯϭϯ ϮϴϮ  ϰϴ 
ϭϮ ϯ͘ϭϵ ϭϴ͘ϳ ϭ͘ϰϮ Ϭ͘ϵϴ Ϭ͘ϴϳ ϭ͘ϱϳ ϵ͘ϵ ϭϮ͘ϳϮ 

&ϭϰ  ϰϮϴϬ 
 ϭϲϬ 

ϯϬϬ ϴϭ ϰϳϲ ϯϲ Ϯϱ ϮϮ ϰϬ Ϯϱϭ ϯϮϯ  ϳϮ͘ϱ 
ϭϰ ϯ͘ϲϮ ϮϬ͘ϳ ϭ͘ϱϳ ϭ͘ϭ Ϭ͘ϵϱ ϭ͘ϵϳ ϭϬ͘ϵ ϭϰ 

&ϭϰ  ϱϮϱϬ 
 ϮϮϱ 

ϯϱϬ ϵϮ ϱϮϳ ϰϬ Ϯϴ Ϯϰ ϱϬ Ϯϳϳ ϯϱϱ  ϭϬϮ 
ϭϲ ϰ Ϯϯ͘Ϯ ϭ͘ϳϳ Ϭ͘ϰϳǆϬ͘ϯϭΎ ϭ͘ϭ ϯ ϭϮ͘ϳϱ ϭϱ͘ϳϱ 

&ϭϲ  ϴϭϱϬ 
 ϯϰϱ 

ϰϬϬ ϭϬϮ ϱϵϬ ϰϱ ϭϮǆϴΎ Ϯϴ ϳϲ ϯϮϰ ϰϬϬ  ϭϱϲ͘ϱ 
ϭϴ ϰ͘ϱ Ϯϱ͘ϭ ϭ͘ϵϳ Ϭ͘ϲϯǆϬ͘ϯϵΎ ϭ͘ϭ ϯ͘ϯϱ ϭϯ͘ϲ ϭϲ͘ϳ 

&ϭϲ  ϭϬϵϬϬ 
 ϰϲϬ 

ϰϱϬ ϭϭϰ ϲϯϴ ϱϬ ϭϲǆϭϬΎ Ϯϴ ϴϱ ϯϰϱ ϰϮϰ  ϮϬϵ 
ϮϬ ϱ Ϯϳ͘ϰ Ϯ͘ϭϳ Ϭ͘ϳϭǆϬ͘ϰϯΎ ϭ͘Ϯϲ ϯ͘ϳϱ ϭϱ͘ϭ ϭϴ͘ϳ 

&Ϯϱ  ϭϯϯϱϬ 
 ϲϰϬ 

ϱϬϬ ϭϮϳ ϲϵϱ ϱϱ ϭϴǆϭϭΎ ϯϮ ϵϱ ϯϴϯ ϰϳϲ  ϮϵϬ 
Ϯϰ ϲ͘Ϭϲ ϯϮ Ϯ͘ϱϲ Ϭ͘ϳϴǆϬ͘ϰϳΎ ϭ͘ϯϰ ϯ͘ϵϱ ϭϳ Ϯϭ͘ϱ 

&Ϯϱ  ϮϬϭϱϬ 
 ϵϲϬ 

ϲϬϬ ϭϱϰ ϴϭϰ ϲϱ ϮϬǆϭϮΎ ϯϰ ϭϬϬ ϰϯϮ ϱϰϲ  ϰϯϱ 
ϯϬ ϳ͘ϱ ϯϴ͘ϱ ϯ͘ϯϵ Ϭ͘ϴϳǆϬ͘ϱϱΎ ϭ͘ϲϱ ϰ͘ϳϱ ϮϮ͘ϰϱ Ϯϲ͘ϰ 

&ϯϬ  ϯϮϱϱϬ 
 ϭϴϵϬ 

ϳϱϬ ϭϵϭ ϵϳϴ ϴϲ ϮϮǆϭϰΎ ϰϮ ϭϮϬ ϱϳϬ ϲϳϬ  ϴϱϳ 
ϯϲ ϴ ϰϱ͘ϳ ϯ͘ϵϰ ϭ͘ϭϬǆϬ͘ϲϯΎ ϭ͘ϱ ϱ͘ϵ Ϯϳ͘ϭ ϯϱ͘ϯϱ 

&ϯϬ  ϰϱϮϬϬ 
 ϮϵϳϬ 

ϵϬϬ ϮϬϯ ϭϭϲϭ ϭϬϬ ϮϴǆϭϲΎ ϯϴ ϭϱϬ ϲϴϴ ϴϵϴ  ϭϯϰϳ 

 ϮϬϬ� 

�'RXEOH�NH\�VWHP 



 

�� 

+,*+�3(5)250$1&(�'28%/(�2))6(7�%877(5)/<�9$/9(��/8*�67</(��',0(16,216� 

$ൽൽංඍංඈඇൺඅ�ඌංඓൾඌ��ආൺඍൾඋංൺඅඌ�ൺඇൽ�ർඅൺඌඌൾඌ�ൺඏൺංඅൺൻඅൾ�ඎඉඈඇ�උൾඊඎൾඌඍ� 

 ��ůĂƐƐ�ϯϬϬ 

^ŝǌĞ � � � � � & ' , D͘&>͘ 

�ǀ�  

tĞŝŐŚƚ 

EW^ /Ŷ /Ŷ /Ŷ /Ŷ /Ŷ /Ŷ /Ŷ /Ŷ 
/^K 

ůďƐ 

�E ŵŵ ŵŵ ŵŵ ŵŵ ŵŵ ŵŵ ŵŵ ŵŵ <Ő 

Ϯ ϭ͘ϲϵ ϲ͘ϯ Ϭ͘ϱϱ Ϭ͘ϯϳ Ϭ͘ϱϱ ϭ͘ϯϰ Ϯ͘ϵϱ ϱ͘ϯϱ 
&ϭϬ� 

ϭϯ͘ϳ 

ϱϬ ϰϯ ϭϱϵ ϭϰ ϵ͘ϱ ϭϰ ϯϰ ϳϱ ϭϯϲ ϲ͘Ϯ 

Ϯ͘ϱ ϭ͘ϴϴ ϳ͘ϯ Ϭ͘ϱϱ Ϭ͘ϯϳ Ϭ͘ϱϱ ϭ͘ϯϰ ϯ͘ϰ ϱ͘ϵϭ 
&ϭϬ� ϭϲϬ 

ϭϰ͘ϯ 

ϲϱ ϰϴ ϭϴϲ ϭϰ ϵ͘ϱ ϭϰ ϯϰ ϴϳ ϭϱϬ ϲ͘ϱ 

ϯ ϭ͘ϴϴ ϴ͘ϭ Ϭ͘ϲϯ Ϭ͘ϰϯ Ϭ͘ϱϱ ϭ͘ϯϰ ϯ͘ϳϴ ϲ͘ϯ 
&ϭϬ� ϮϬϬ � 

 ϭϵ 

ϴϬ ϰϴ ϮϬϱ ϭϲ ϭϭ ϭϰ ϯϰ ϵϲ ϭϲϬ  ϴ͘ϲ 

ϰ Ϯ͘ϭϮ ϵ͘ϯ Ϭ͘ϲϯ Ϭ͘ϰϯ Ϭ͘ϱϱ ϭ͘ϰϮ ϰ͘ϯϯ ϲ͘ϵϯ 
&ϭϬ  ϯϵϬ 

 Ϯϴ 

ϭϬϬ ϱϰ Ϯϯϲ ϭϲ ϭϭ ϭϰ ϯϲ ϭϭϬ ϭϳϲ  ϭϮ͘ϳ 

ϲ Ϯ͘ϯϭ ϭϮ Ϭ͘ϳϵ Ϭ͘ϱϱ Ϭ͘ϲϯ ϭ͘ϰϮ ϱ͘ϴϱ ϴ͘ϱϴ 
&ϭϬ  ϵϲϬ 

 ϱϬ 

ϭϱϬ ϱϵ ϯϬϲ ϮϬ ϭϰ ϭϲ ϯϲ ϭϰϴ͘ϱ Ϯϭϴ  ϮϮ͘ϳ 

ϴ Ϯ͘ϴϴ ϭϰ͘ϴ ϭ͘ϭ Ϭ͘ϳϵ Ϭ͘ϳϭ ϭ͘ϱϳ ϳ͘ϭϱ ϭϬ͘Ϯϰ 
&ϭϮ  ϭϲϬϬ 

 ϵϬ 

ϮϬϬ ϳϯ ϯϳϱ Ϯϴ ϮϬ ϭϴ ϰϬ ϭϴϭ͘ϱ ϮϲϬ  ϰϬ͘ϴ 

ϭϬ ϯ͘Ϯϱ ϭϳ͘Ϯ ϭ͘ϰϮ Ϭ͘ϵϴ Ϭ͘ϴϳ ϭ͘ϵϳ ϵ͘ϯϯ ϭϮ͘ϭϯ 
&ϭϰ  ϯϭϯϬ 

 ϭϲϬ 

ϮϱϬ ϴϯ ϰϯϴ ϯϲ Ϯϱ ϮϮ ϱϬ Ϯϯϳ ϯϬϴ  ϳϮ͘ϱ 

ϭϮ ϯ͘ϲϮ ϮϬ͘ϭ ϭ͘ϱϴ ϭ͘ϭ Ϭ͘ϴϳ ϭ͘ϵϳ ϭϭ͘ϮϮ ϭϯ͘ϳϴ 
&ϭϰ  ϰϮϴϬ 

 Ϯϯϱ 

ϯϬϬ ϵϮ ϱϭϭ ϰϬ Ϯϴ ϮϮ ϱϬ Ϯϴϱ ϯϱϬ  ϭϬϲ͘ϱ 

ϴϱ 



 

�� 

 

(1*,1((5,1*�'$7$ 

  3$*( 

�9$/9(�67$1'$5'6�$1'�5(/$7('�,1)250$7,21  ���� 

9$/9(�72548(�'$7$  �� 

32:(//�48$57(5�7851�/(9(56�$1'�*($56  ��-�� 

�9$/9(�35(6685(�7(03(5$785(�5$7,1*6   �� 

�&+(0,&$/�$1'�3+<6,&$/�3523(57,(6  �� 

��,167$//$7,21�%2/7,1*�5(48,5(0(176   �� 

�)/2:�'$7$  �� 

�&219(56,21�'$7$  �� 

127(� '$7$�3529,'('�,1�7+,6�6(&7,21�,6�)25�5()(5(1&(�385326(6�$1'�,6�68%-(&7�72�&+$1*(��
&2168/7�&855(17�67$1'$5'6�$1'�63(&,),&$7,216�)25�7+(�/$7(67�'$7$�$1'�)25�63(&,)�
,&�'(7$,/6�:,&+�0$<�%(�%(<21'�7+(�6&23(�2)�7+,6�&$7$/2*� 



 

�� 

9$/9(�67$1'$5'6�$1'�5(/$7('�,1)250$7,21 

��� 6WHHO�DQG�&RUURVLRQ�5HVLVWDQW�'HVLJQV 

�$� $60(�%������ ĺ�9DOYHV�–�)ODQJHG��7KUHDGHG��DQG�:HOGHG�(QG 

7KLV�LV�WKH�EDVLF�$60(�YDOYH�VWDQGDUG�IRU�VWHHO�DQG�FRUURVLRQ�UHVLVWDQW�DOOR\V��7KLV�VWDQGDUG�FRQWDLQV�UH�
TXLUHPHQWV�VXFK�DV�PLQLPXP�VKHOO�ZDOO�WKLFNQHVV��SUHVVXUH�WHPSHUDWXUH�UDWLQJV��DQG�SUHVVXUH�WHVWLQJ�UH�
TXLUHPHQWV� 

�%� $3,�6WDQGDUG�����ĺ�%XWWHUIO\�9DOYHV��'RXEOH-IODQJHG��/XJ��DQG�:DIHU-W\SH 

7KLV�LV�WKH�EDVLF�$3,�YDOYH�VWDQGDUG�DQG�FRQWDLQV�HQG�WR�HQG�GLPHQVLRQV�DQG�OLPLWHG�UDWLQJV�IRU�VRIW�VHDWHG�
YDOYHV� 

�&� $3,�6WDQGDUG�����ĺ�9DOYH�,QVSHFWLRQ�DQG�7HVWLQJ 

7KLV�VWDQGDUG�LV�UHIHUHQFHG�E\�ERWK�$60(�%������DQG�$3,�����DQG�FRQWDLQV�PLQLPXP�LQVSHFWLRQ�DQG�SUHV�
VXUH�WHVW�UHTXLUHPHQWV� 

�'� $3,�6WDQGDUG�����ĺ�)LUH�7HVW�IRU�4XDUWHU-WXUQ�9DOYHV�DQG�9DOYHV�(TXLSSHG�ZLWK�1RQPHWDOOLF�6HDWV 

�(� $60(�%�����������ĺ�3LSH�)ODQJHV�DQG�)ODQJH�)LWWLQJV 

�*� 066�63-��� ĺ�6WDQGDUG�0DUNLQJ�6\VWHP�IRU�9DOYHV��)LWWLQJV��)ODQJHV�DQG�8QLRQV 

�+� 066�63-�� ĺ�4XDOLW\�6WDQGDUG�IRU�6WHHO�&DVWLQJV�IRU�9DOYHV��)ODQJHV��)LWWLQJV��DQG�2WKHU�3LSLQJ� 
  &RPSRQHQWV 

��� 3RZHOO�3XEOLFDWLRQV�DQG�0LVFHOODQHRXV�,QIRUPDWLRQ 

 'RXEOH�2IIVHW�%XWWHUIO\�0DQXDO�FRQWDLQV�RSHUDWLRQ��LQVWDOODWLRQ��DQG�PDLQWHQDQFH�LQIRUPDWLRQ�VSHFLILFDOO\�SHUWDLQLQJ�
WR�3RZHOO�+LJK�3HUIRUPDQFH�'RXEOH�2IIVHW�%XWWHUIO\�9DOYHV 

127(��3ULRU�WR�DQ\�LQVWDOODWLRQ�RU�PDLQWHQDQFH��DSSURSULDWH�SUHFDXWLRQV�PXVW�EH�IROORZHG��)RU�H[DPSOH��DOO�SUHVVXUH�
PXVW�EH�UHOLHYHG�IURP�WKH�YDOYH�DQG�DIIHFWHG�SLSLQJ�SULRU�WR�VHUYLFLQJ�DQG�SURSHU�SURWHFWLYH�FORWKLQJ�DQG�HTXLSPHQW�
PXVW�EH�ZRUQ� 



 

�� 

  
 
127(��&RQWDFW�3RZHOO�(QJLQHHULQJ�'HSDUWPHQW�IRU�VL]HV�JUHDWHU�WKDQ���´� 

6RIW�6HDW�7RUTXH�'DWD 

&ODVV�����6RIW�6HDWHG�7RUTXH�&KDUW��IW-OE� 

3UHVVXUH�
�SVL� 

6L]H��LQ� 

� ��� � � � � �� �� �� �� �� �� �� 

� � � � � �� �� �� �� �� ��� ��� ��� ��� 

�� � � �� �� �� �� �� ��� ��� ��� ��� ��� ��� 

��� �� �� �� �� �� �� ��� ��� ��� ��� ��� ��� ��� 

��� �� �� �� �� �� �� ��� ��� ��� ��� ��� ��� ���� 

��� �� �� �� �� �� ��� ��� ��� ��� ��� ��� ���� ���� 

��� �� �� �� �� �� ��� ��� ��� ��� ��� ��� ���� ���� 

��� �� �� �� �� �� ��� ��� ��� ��� ��� ���� ���� ���� 

              

              

&ODVV�����6RIW�6HDWHG�7RUTXH�&KDUW��IW-OE� 

3UHVVXUH�
�SVL� 

6L]H��LQ� 

� ��� � � � � �� �� �� �� �� �� �� 

� � � � � �� �� �� �� ��� ��� ��� ��� ��� 
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�0DUFK�������7+(�:,//,$0�32:(//�&203$1<� 
*(1(5$/�7(506�$1'�&21',7,216�2)�6$/(� 
���7(506�(;&/86,9(��7KH�WHUPV�DQG�FRQGLWLRQV�RI�WKH�SXUFKDVH�RUGHU�RU�UHTXLVLWLRQ�WR�ZKLFK�WKHVH�*(1(5$/�7(506�$1'�&21',7,216�2)�6$/(��WKHVH�
³7HUPV�DQG�&RQGLWLRQV´��UHODWH�RU�DUH�DWWDFKHG��HDFK��DQ�³2UGHU´���DUH�H[FOXVLYH�DQG�UHSUHVHQW�WKH�IXOO�DQG�ILQDO�DJUHHPHQW�RI�7KH�:LOOLDP�3RZHOO�&RPSDQ\��DQ�2KLR�FRUSRUDWLRQ�
�³3RZHOO´��DQG�WKH�SXUFKDVHU��³3XUFKDVHU´��DV�WKH\�UHODWH�WR�WKH�JRRGV��PDWHULDOV��VHUYLFHV�RU�ODERU�FRYHUHG�LQ�WKH�2UGHU��DOO��ZKHWKHU�RU�QRW�WDQJLEOH�SURSHUW\�RU�JRRGV��WKH�
³3URGXFWV´���DQG�PD\�QRW�EH�DGGHG�WR��PRGLILHG��VXSHUVHGHG�RU�DOWHUHG�H[FHSW�E\�ZULWWHQ�DJUHHPHQW�RU�PRGLILFDWLRQ�VLJQHG�E\�3RZHOO¶V�DXWKRUL]HG�UHSUHVHQWDWLYH��QRWZLWKVWDQGLQJ�
DQ\�DGGLWLRQDO�RU�RWKHU�SURSRVDOV��WHUPV�DQG�FRQGLWLRQV�ZKLFK�PD\�QRZ�RU�LQ�WKH�IXWXUH�DSSHDU�RQ�3XUFKDVHU¶V�2UGHUV�RU�RWKHU�IRUPV��QRWLILFDWLRQ�RI�REMHFWLRQ�WKHUHWR�EHLQJ�JLYHQ�
KHUHE\���LQ�ZKDWHYHU�IRUP�WUDQVPLWWHG��DQG�QRWZLWKVWDQGLQJ�DQ\�VKLSPHQW�RI�3URGXFWV��DFFHSWDQFH�RI�SD\PHQWV�RU�RWKHU�VLPLODU�DFWV�RI�3RZHOO�� 
���6$/(�%<�$*(17�25�5(35(6(17$7,9(��7KHVH�7HUPV�DQG�&RQGLWLRQV�VKDOO�JRYHUQ�WKH�OLDELOLW\�DQG�REOLJDWLRQV�RI�3RZHOO�LQ�UHJDUG�WR�WKH�WUDQVDFWLRQ�LQ�
3URGXFWV��ZKHWKHU�WKH�VDOH�ZDV�SURFXUHG�GLUHFWO\�E\�3RZHOO�RU�LQGLUHFWO\�WKURXJK�DQ�DXWKRUL]HG�VDOHV�UHSUHVHQWDWLYH�� 
���&2175$&7��2UGHUV�PD\�EH�VXEPLWWHG�WR�3RZHOO�LQ�ZULWLQJ��ZKLFK�ZLOO�LQFOXGH�YLD�DQ�HOHFWURQLF�WUDQVPLVVLRQ��RU�RUDOO\��SURYLGHG��KRZHYHU��WKDW�LI�3XUFKDVHU�IDLOV�WR�
SURYLGH�D�GHWDLOHG��IRUPDO�ZULWWHQ�2UGHU��D��ZLWKLQ�WHQ������GD\V�RI�DQ�RUDO�2UGHU�RU��E��EHIRUH�VKLSPHQW�RI�WKH�2UGHU��ZKLFKHYHU�LV�HDUOLHU��WKHQ�3URGXFW�GHVFULSWLRQV��TXDQWLWLHV��
VSHFLILFDWLRQV��HWF���DV�VHW�IRUWK�LQ�3RZHOO¶V�DFNQRZOHGJHPHQW��DFFHSWDQFH�DQG�RU�LQYRLFH��VKDOO�EH�FRQFOXVLYH�DQG�ELQGLQJ�RQ�ERWK�SDUWLHV��DQG�GLVFUHSDQFLHV�VKDOO�EH�IRU�3XUFKDV�
HU¶V�DFFRXQW��$OO�2UGHUV�DUH�VXEMHFW�WR�FUHGLW�DSSURYDO�DQG�DFFHSWDQFH�E\�3RZHOO��$Q�2UGHU�VKDOO�EH�GHHPHG�WR�KDYH�EHHQ�DFFHSWHG�E\�3RZHOO�XSRQ�WKH�ILUVW�WR�RFFXU�RI�WKH�IROORZ�
LQJ���L��3RZHOO¶V�ILUVW�VKLSPHQW�RU�RWKHU�WHQGHU�RI�WKH�2UGHU�RU��LL��DFFHSWDQFH�WKHUHRI�E\�3RZHOO�LQ�ZULWLQJ�� 
���3(50,66,%/(�9$5,$7,216��3RZHOO�KDV�WKH�ULJKW��SULRU�WR�WKH�GHOLYHU\�RI�3URGXFWV�WR�3XUFKDVHU�DQG�ZLWKRXW�WKH�JLYLQJ�RI�QRWLFH�WR�3XUFKDVHU��WR�PDNH�DQ\�
FKDQJHV�LQ�WKH�FRPSRVLWLRQ��IDEULFDWLRQ�RU�GHVLJQ�RI�WKH�3URGXFWV�ZKLFK��LQ�WKH�RSLQLRQ�RI�3RZHOO��GR�QRW�DIIHFW�WKH�JHQHUDO�FKDUDFWHULVWLFV�RU�SURSHUWLHV�RI�WKH�3URGXFWV��,Q�DGGLWLRQ��
3RZHOO�PD\�PDNH�DQ\�FKDQJH�RU�DQ\�YDULDWLRQ�LQ�WKH�3URGXFWV��ZKHWKHU�RI�TXDOLW\�RU�TXDQWLW\��ZKLFK�LV�ZLWKLQ�JRYHUQPHQWDO�RU�SURIHVVLRQDO�VWDQGDUGV�RU�VSHFLILFDWLRQV�DSSOLFDEOH�
DW�WKH�WLPH�RI�PDQXIDFWXUH�ZLWKRXW�JLYLQJ�QRWLFH�WR�3XUFKDVHU��3XUFKDVHU�ZLOO�DFFHSW�DQ\�3URGXFWV�ZKLFK�PD\�LQFRUSRUDWH�DQ\�FKDQJHV�LQ�WKH�FRPSRVLWLRQ��IDEULFDWLRQ�RU�GHVLJQ�� 
���35,&(6��3ULFHV�IRU�3URGXFWV�DUH�TXRWHG�DQG�SD\DEOH�LQ�8�6��GROODUV��³86'´���3ULFHV�VWDWHG�LQ�JHQHUDO�SULFH�OLVWV�DUH�VXEMHFW�WR�FKDQJH�ZLWKRXW�SULRU�QRWLFH��DW�3RZHOO¶V�VROH�
GLVFUHWLRQ��3ULFHV�WKDW�DUH�SURYLGHG�LQ�D�VSHFLILF�TXRWDWLRQ�ZLOO�UHPDLQ�ILUP�IRU�WKLUW\������GD\V�RI�WKH�LVVXHG�GDWH�RI�WKH�ZULWWHQ�TXRWDWLRQ��$OO�SULFHV�DUH�H[FOXVLYH�RI�IUHLJKW�FRVWV��
WD[HV�DQG�GXWLHV��$OO�WD[HV��LQFOXGLQJ��ZLWKRXW�OLPLWDWLRQ��VDOHV��XVH��VWDPS��YDOXH�DGGHG�DQG�RWKHU�WD[HV��GXWLHV��IHHV��FKDUJHV�DQG�DVVHVVPHQWV�E\�ZKRPVRHYHU�OHYLHG�RQ�RU�ZLWK�
UHVSHFW�WR�WKH�3URGXFWV��DQG�ZKHWKHU�OHYLHG�DJDLQVW�3XUFKDVHU�RU�3RZHOO��DUH�IRU�3XUFKDVHU¶V�DFFRXQW�DQG��XQOHVV�LQYRLFHG��VKDOO�EH�SDLG�E\�3XUFKDVHU�GLUHFWO\�WR�WKH�DSSURSULDWH�
JRYHUQPHQWDO�DJHQF\�� 
���6+,33,1*�7(506��'HOLYHU\�RI�3URGXFWV�WR�&DQDGD��WKH�8QLWHG�6WDWHV�DQG�0H[LFR�VKDOO�EH�)�2�%���DV�GHILQHG�LQ�WKH�8QLIRUP�&RPPHUFLDO�&RGH�DV�LQ�HIIHFW�LQ�WKH�6WDWH�
RI�2KLR��3RZHOO¶V�SODQW�RI�PDQXIDFWXUH��'HOLYHU\�RI�3URGXFWV�RXWVLGH�RI�&DQDGD��8QLWHG�6WDWHV�DQG�0H[LFR�VKDOO�EH�([�:RUNV��DV�GHILQHG�E\�,1&27(506�������3RZHOO¶V�SODQW�
RI�PDQXIDFWXUH��$OO�WUDQVSRUWDWLRQ�H[SHQVHV��IUHLJKW�DQG�LQVXUDQFH�VKDOO�EH�SDLG�E\�3XUFKDVHU��DQG�ULVN�RI�GHOD\��ORVV�RU�GDPDJH�LQFXUUHG�LQ�WUDQVLW�VKDOO�EH�ERUQH�E\�3XUFKDVHU��ZKR�
VKDOO�EH�UHVSRQVLEOH�WR�ILOH�DQ\�VXFK�FODLPV�ZLWK�WKH�UHOHYDQW�FDUULHU�V��RU�LQVXUHUV�� 
8SRQ�WHQGHU�RI�GHOLYHU\��WLWOH�VKDOO�SDVV�WR�3XUFKDVHU��VXEMHFW�WR�3RZHOO¶V�ULJKW�RI�VWRSSDJH�LQ�WUDQVLW�DQG�WR�3RZHOO¶V�VHFXULW\�LQWHUHVW�LQ�WKH�3URGXFWV��DV�VHW�IRUWK�LQ�6HFWLRQ���� 
,I�WKH�3URGXFWV�DUH�KHOG�E\�3RZHOO�VXEMHFW�WR�UHFHLYLQJ�LQVWUXFWLRQV�IURP�3XUFKDVHU�RU�LQ�DQ\�FDVH�ZKHUH�3RZHOO��LQ�LWV�VROH�GLVFUHWLRQ��GHWHUPLQHV�DQ\�SDUW�RI�WKH�3URGXFWV�VKRXOG�EH�
KHOG�IRU�3XUFKDVHU¶V�DFFRXQW��3RZHOO�PD\�LQYRLFH�WKH�3URGXFWV��DQG�3XUFKDVHU�DJUHHV�WR�PDNH�SD\PHQW�LQ�DFFRUGDQFH�ZLWK�WKHVH�7HUPV�DQG�&RQGLWLRQV��3URGXFWV�LQYRLFHG�DQG�KHOG�
DW�DQ\�ORFDWLRQ�E\�3RZHOO�ZLOO�EH�KHOG�DW�3XUFKDVHU¶V�ULVN��DQG�3RZHOO�PD\�FKDUJH�IRU��EXW�LV�QRW�REOLJDWHG�WR�FDUU\��LQVXUDQFH�DQG�VWRUDJH�� 
,I�3XUFKDVHU�KDV�GHFODUHG�RU�PDQLIHVWHG�DQ�LQWHQWLRQ�QRW�WR�DFFHSW�GHOLYHU\�LQ�DFFRUGDQFH�ZLWK�WKHVH�7HUPV�DQG�&RQGLWLRQV��QR�WHQGHU�ZLOO�EH�QHFHVVDU\��EXW�3RZHOO�PD\��DW�LWV�RS�
WLRQ��JLYH�QRWLFH�WR�3XUFKDVHU�WKDW�3RZHOO�LV�UHDG\�DQG�ZLOOLQJ�WR�GHOLYHU�DQG�VXFK�QRWLFH�ZLOO�FRQVWLWXWH�D�YDOLG�WHQGHU�RI�GHOLYHU\�� 
���,163(&7,21�$1'�$&&(37$1&(��(DFK�VKLSPHQW�VKDOO�EH�LQVSHFWHG�E\�3XUFKDVHU�IRU�REVHUYDEOH�GDPDJH�DQG�RU�QRQ-FRQIRUPLW\�DW�WKH�WLPH�RI�GHOLYHU\�RI�WKH�
3URGXFWV��)DLOXUH�WR�VR�LQVSHFW�VKDOO�FRQVWLWXWH�D�ZDLYHU�RI�3XUFKDVHU¶V�ULJKWV�RI�LQVSHFWLRQ�DQG�VKDOO�FRQVWLWXWH�DQ�XQTXDOLILHG�DFFHSWDQFH�RI�WKH�3URGXFWV��,I��DIWHU�VXFK�LQVSHFWLRQ��
3XUFKDVHU�DWWHPSWV�WR�UHMHFW�DQ\�3URGXFWV��3XUFKDVHU�VKDOO�IXOO\�VSHFLI\�DOO�FODLPHG�GDPDJH�RU�QRQ-FRQIRUPLW\�LQ�ZULWLQJ�LQ�D�QRWLFH�RI�UHMHFWLRQ�VHQW�WR�3RZHOO�ZLWKLQ�ILYH�����GD\V�
RI�GHOLYHU\�RI�WKH�3URGXFWV��3XUFKDVHU¶V�IDLOXUH�WR�VR�VSHFLI\�VKDOO�FRQVWLWXWH�D�ZDLYHU�RI�WKDW�GDPDJH�RU�QRQ-FRQIRUPLW\��3DUWLDO�GHOLYHULHV�VKDOO�EH�DFFHSWHG�E\�3XUFKDVHU�DQG�SDLG�
IRU�DFFRUGLQJ�WR�WKHVH�7HUPV�DQG�&RQGLWLRQV�� 
���3$<0(17�7(506��3D\PHQW�VKDOO�EH�GXH�QHW�WKLUW\������GD\V�IURP�WKH�GDWH�RI�LQYRLFH��2YHUGXH�DFFRXQWV�VKDOO�EH�VXEMHFW�WR�D�FDUU\LQJ�FKDUJH�RI�RQH�DQG�RQH-KDOI�
SHUFHQW��������SHU�PRQWK�RU�SRUWLRQ�RI�D�PRQWK�RQ�WKH�XQSDLG�EDODQFH�XQWLO�SDLG�LQ�IXOO��,Q�WKH�HYHQW�3XUFKDVHU�VKDOO�GHIDXOW�RQ�LWV�REOLJDWLRQV�KHUHXQGHU��3XUFKDVHU�VKDOO�EH�OLDEOH�
IRU�DOO�RI�3RZHOO¶V�FRVWV�DQG�H[SHQVHV�RI�FROOHFWLRQ��LQFOXGLQJ�UHDVRQDEOH�DWWRUQH\V¶�IHHV��3RZHOO�PD\��DW�LWV�RSWLRQ��FDQFHO�DQG�RU�VHOO�DQ\�XQVKLSSHG�3URGXFWV�VKRXOG�3XUFKDVHU�IDLO�
WR�IXOILOO�WKH�FRPSOHWH�WHUPV�RI�SD\PHQW��3XUFKDVHU�ZLOO�KDYH�QR�ULJKW�WR�RIIVHW�DQ\�DPRXQWV�DJDLQVW�DQ\�SD\PHQW�RU�RWKHU�REOLJDWLRQ�ZKLFK�3RZHOO�PD\�RZH�WR�3XUFKDVHU��3RZHOO�
KHUHE\�UHVHUYHV�D�VHFXULW\�LQWHUHVW�LQ�WKH�3URGXFWV�WR�VHFXUH�3XUFKDVHU¶V�SD\PHQW�RI�WKH�SXUFKDVH�SULFH�DQG�DQ\�RWKHU�DPRXQWV�RZHG�E\�3XUFKDVHU��DQG�3XUFKDVHU�DJUHHV�WKDW�3RZHOO�
PD\��EXW�LV�QRW�REOLJDWHG�WR��WDNH�VXFK�DFWLRQ�DV�3RZHOO�GHHPV�DGYLVDEOH�WR�HYLGHQFH�DQG�SHUIHFW�VXFK�LQWHUHVW�DQG�WKDW�3XUFKDVHU�ZLOO�FRRSHUDWH�ZLWK�3RZHOO�LQ�WKH�WDNLQJ�RI�VXFK�
DFWLRQV�� 
���&5(',7�$33529$/��1RWZLWKVWDQGLQJ�WKH�SURYLVLRQV�RI�6HFWLRQ����3RZHOO�PD\�DW�DQ\�WLPH�GHFOLQH�WR�PDNH�DQ\�VKLSPHQW�RU�GHOLYHU\�RU�SHUIRUP�DQ\�ZRUN�H[FHSW�
XSRQ�UHFHLSW�RI�SD\PHQW�RU�XSRQ�WHUPV�DQG�FRQGLWLRQV�RU�VHFXULW\�VDWLVIDFWRU\�WR�3RZHOO��LQFOXGLQJ��EXW�QRW�OLPLWHG�WR��UHTXLULQJ�WKDW�3XUFKDVHU�SURYLGH�3RZHOO�RQH�RU�PRUH�OHWWHUV�
RI�FUHGLW�� 
����/($'�7,0(6��(VWLPDWHG�OHDG�WLPHV��LI�VSHFLILHG��DUH�DSSUR[LPDWH�RQO\�DQG�DUH�QRW�JXDUDQWHHG��)DLOXUH�WR�VKLS�RQ�RU�QHDU�WKH�HVWLPDWHG�GDWH�VKDOO�QRW�HQWLWOH�3XUFKDVHU�WR�
DQ\�UHPHG\�RU�WR�FDQFHO�WKH�2UGHU�ZLWKRXW�FKDUJH��(VWLPDWHG�OHDG�WLPHV�DUH�SURYLGHG�([�:RUNV�3RZHOO¶V�SODQW�LQ�ZHHNV�DIWHU�UHFHLSW�RI�2UGHU��(VWLPDWHG�OHDG�WLPHV�DUH�VWDWHG�RQ�D�
QHW�EDVLV�DQG�GR�QRW�LQFOXGH�DQ\�DGGLWLRQDO�OHDG�WLPH�GXH�WR�VFKHGXOHG�DQG�RU�XQVFKHGXOHG�SODQW�VKXWGRZQV��6FKHGXOHG�SODQW�VKXWGRZQV�LQFOXGH�D�WZR�����ZHHN�VKXWGRZQ�HDFK�
ZLQWHU�DQG�HDFK�VXPPHU��(VWLPDWHG�OHDG�WLPHV�DUH�TXRWHG�RQ�WKH�EDVLV�RI�PDWHULDO�DYDLODELOLW\�DQG�SODQW�ORDGLQJ�DW�WKH�WLPH�RI�TXRWDWLRQ��ZKLFK�DUH�VXEMHFW�WR�FKDQJH��3XUFKDVHU�
VKRXOG�FRQILUP�DQ\�HVWLPDWHG�OHDG�WLPHV�DW�WLPH�RI�2UGHU�� 
����0,1,080�25'(5�&+$5*(��:LWK�UHVSHFW�WR�DQ\�2UGHU�WKDW�LQFOXGHV�VSDUH��UHSODFHPHQW�RU�FRPSRQHQW�SDUWV��³3DUWV´��DV�3URGXFWV��D�PLQLPXP�2UGHU�FKDUJH�RI�
2QH�+XQGUHG�86'��������VKDOO�DSSO\��:LWK�UHVSHFW�WR�DQ\�2UGHU�WKDW�LQFOXGHV�YDOYHV��³9DOYHV´��DV�3URGXFWV��D�PLQLPXP�2UGHU�FKDUJH�RI�7KUHH�+XQGUHG�)LIW\�86'��������VKDOO�
DSSO\�� 
���� 5(7851� 2)� 352'8&76�� 1R�3URGXFWV�VKDOO�EH�UHWXUQHG�WR�3RZHOO�ZLWKRXW�3RZHOO¶V�SULRU�ZULWWHQ�DJUHHPHQW��3URGXFWV�UHWXUQHG�E\�3XUFKDVHU�VKDOO�EH�UHWXUQHG�LQ�
WKH�VDPH�FRQGLWLRQ�DV�ZKHQ�GHOLYHU\�ZDV�DIIHFWHG�E\�3RZHOO��2QO\�3URGXFWV�WKDW�DUH�QHZ��XQXVHG�DQG�LQ�D�FRQGLWLRQ�VXLWDEOH�IRU�LPPHGLDWH�UHVDOH�VKDOO�EH�FRQVLGHUHG�IRU�UHWXUQ��
3RZHOO�UHVHUYHV�WKH�ULJKW�WR�DVVHVV�D�PLQLPXP�WKLUW\-ILYH�SHUFHQW�������UHVWRFNLQJ�FKDUJH�IRU�3URGXFWV�UHWXUQHG�IRU�UHDVRQV�RWKHU�WKDQ�GHIHFWV�RU�QRQ-FRQIRUPLW\�� 
���� &$1&(//$7,21�6863(16,21�� 3XUFKDVHU�VKDOO�QRW�FDQFHO�RU�VXVSHQG�DQ�2UGHU�ZLWKRXW�3RZHOO¶V�SULRU�ZULWWHQ�FRQVHQW��ZKLFK�VXFK�FRQVHQW�3RZHOO�VKDOO�EH�
XQGHU�QR�REOLJDWLRQ�WR�SURYLGH��,Q� WKH�HYHQW�RI�FDQFHOODWLRQ�RU�VXVSHQVLRQ�RI�DQ�2UGHU�ZLWKRXW�3RZHOO¶V�SULRU�ZULWWHQ�FRQVHQW��LQ�DGGLWLRQ�WR�3RZHOO¶V�RWKHU�ULJKWV�DQG�UHPHGLHV�
DYDLODEOH�KHUHXQGHU�DQG�XQGHU�DSSOLFDEOH�ODZ��3XUFKDVHU�VKDOO�SD\�FDQFHOODWLRQ�FKDUJHV�DV�IROORZV���D��2UGHU�HQWHUHG�LQ�3RZHOO¶V�V\VWHP��EXW�QR�HQJLQHHULQJ�\HW�LQLWLDWHG�������E��
(QJLQHHULQJ�ZRUN�KDV�EHJXQ�DQG�RUGHUV�IRU�FDVLQJV�DQG�RU�RXWVLGH�SXUFKDVHG�SDUWV�KDYH�EHHQ�SODFHG��������F��&DVWLQJV�SRXUHG�DQG�RU�FRPSRQHQWV�PDGH��EXW�QRW�\HW�UHFHLYHG�DW�
3RZHOO¶V� ORFDWLRQ��������G��&DVWLQJV�SRXUHG�DQG�RU�FRPSRQHQWV�PDGH�DQG�UHFHLYHG�DW�3RZHOO¶V� ORFDWLRQ��������H��0DQXIDFWXULQJ�SURFHVV�VWDUWHG������DQG��I��&RPSRQHQWV�ILQ�
LVKHG�������� 
3RZHOO�PD\�FDQFHO�DOO�RU�SDUW�RI�DQ�2UGHU�LPPHGLDWHO\�XSRQ�WKH�KDSSHQLQJ�RI�DQ\�RI�WKH�IROORZLQJ��3XUFKDVHU�LV�GHOLQTXHQW�RQ�DQ\�RI�LWV�REOLJDWLRQV�KHUHXQGHU�RU�XQGHU�DQ\�RUGHU�
RU�WUDQVDFWLRQ�ZLWK�3RZHOO��LQVROYHQF\�RI�3XUFKDVHU��WKH�DSSRLQWPHQW�RI�D�FXVWRGLDQ�DV�WKDW�WHUP�LV�GHILQHG�LQ�7LWOH����8�6�&���DV�DPHQGHG��WKH�³%DQNUXSWF\�&RGH´���RU�WKH�FRP�
PHQFHPHQW�RI�D�FDVH�XQGHU�DQ\�FKDSWHU�RI�WKH�%DQNUXSWF\�&RGH�RU�WKH�EDQNUXSWF\��UHFHLYHUVKLS��LQVROYHQF\�RU�VLPLODU�ODZV�RI�DQ\�FRXQWU\�IRU��E\�RU�DJDLQVW�3XUFKDVHU��3XUFKDVHU¶V�
VXVSHQVLRQ�RU�WHUPLQDWLRQ�RI�EXVLQHVV�RU�DVVLJQPHQW�IRU�WKH�EHQHILW�RI�FUHGLWRUV��RU�DQ\�HYHQW��ZKHWKHU�RU�QRW�VLPLODU�WR�WKH�IRUHJRLQJ��ZKLFK�PDWHULDOO\�LPSDLUV�3XUFKDVHU¶V�DELOLW\�
WR�SHUIRUP�KHUHXQGHU��3RZHOO¶V�ULJKWV�WR�FDQFHO�RU�SRVWSRQH�VHW�IRUWK�KHUHLQ�PD\�EH�H[HUFLVHG�E\�3RZHOO�ZLWKRXW�OLDELOLW\�� 
���� &255(&7,216�� 3RZHOO�UHVHUYHV�WKH�ULJKW�WR�PDNH�FRUUHFWLRQV�WR�SULFH�OLVWV��TXRWDWLRQV��LQYRLFHV�RU�RWKHU�FRQWUDFW�GRFXPHQWV�LQ�WKH�HYHQW�RI�FOHULFDO�RU�W\SRJUDSKLFDO�
HUURUV�� 
���� &28175<� 2)� 25,*,1�� 3RZHOO�UHVHUYHV�WKH�ULJKW�WR�IXUQLVK�3URGXFWV�IURP�DQ\�RI�LWV�SODQWV�DW�LWV�VROH�GLVFUHWLRQ�DQG�GRHV�QRW�UHSUHVHQW�WKDW�WKH�3URGXFWV�OLVWHG��
KHUHLQ�RULJLQDWH�IURP�DQ\�VSHFLILF�FRXQWU\��$Q\�FRVWV�DIIHFWHG�E\�FRXQWU\�RI�RULJLQ��LQFOXGLQJ��EXW�QRW�OLPLWHG�WR��FXVWRPV�GXWLHV��DUH�QRW�LQFOXGHG�LQ�WKH�SXUFKDVH�SULFH�DQG�DUH�IRU�
3XUFKDVHU¶V�DFFRXQW�� 
���� ,1)250$7,21� 5(*$5',1*� 352'8&76�� 3XUFKDVHU�DFNQRZOHGJHV�WKDW�LW�KDV�UHFHLYHG�DQG�LV�IDPLOLDU�ZLWK�3RZHOO¶V�DQG�DQ\�RWKHU�PDQXIDFWXUHU¶V�ODEHOLQJ�
DQG�OLWHUDWXUH�FRQFHUQLQJ�WKH�3URGXFWV�DQG�ZLOO�IRUZDUG�VXFK�LQIRUPDWLRQ�WR�LWV�HPSOR\HHV��DJHQWV�DQG�FXVWRPHUV�� 
���� 32:(//� 352'8&7� :$55$17<�� )RU�D�SHULRG�RI��D��QLQHW\������GD\V�IURP�WHQGHU�RI�GHOLYHU\�ZLWK�UHVSHFW�WR�3DUWV�DQG��E��WKH�HDUOLHU�RI��L��HLJKWHHQ������
PRQWKV�IURP�WHQGHU�RI�GHOLYHU\�RU��LL��WZHOYH������PRQWKV�IURP�LQVWDOODWLRQ�ZLWK�UHVSHFW�WR�9DOYHV��3RZHOO�ZDUUDQWV�WR�3XUFKDVHU�WKDW�WKH�3DUWV�DQG�RU�9DOYHV��DV�DSSOLFDEOH��RI�LWV�



 

�� 

RZQ�PDQXIDFWXUH�DUH�IUHH�RI�GHIHFWV�LQ�PDWHULDO�DQG�ZRUNPDQVKLS��XQGHU�QRUPDO�XVH�DQG�SURSHU�RSHUDWLRQ��,I�DQ\�VXFK�3URGXFWV�IDLO�WR�FRPSO\�ZLWK�VXFK�ZDUUDQW\��3RZHOO��DW�3RZ�
HOO¶V�RSWLRQ��VKDOO�HLWKHU���L��UHSODFH�VXFK�GHIHFWLYH�3URGXFWV���LL��IXUQLVK�UHSODFHPHQW�SDUWV�IRU�UHSDLULQJ�3URGXFWV��LLL��LVVXH�ZULWWHQ�DXWKRUL]DWLRQ�IRU�3XUFKDVHU�RU�RWKHUV�WR�UHSODFH�
RU�UHSDLU��ZLWKRXW�FKDUJH�WR�3XUFKDVHU��DW�FRVWV�FRPSDUDEOH�WR�3RZHOO¶V�QRUPDO�PDQXIDFWXULQJ�FRVWV��WKRVH�SDUWV�SURYHQ�GHIHFWLYH��RU��LY��UHIXQG�DOO�PRQLHV�SDLG�E\�3XUFKDVHU�WR�
3RZHOO�IRU�VXFK�3URGXFWV�DQG��DW�WKH�VROH�GLVFUHWLRQ�RI�3RZHOO��KDYH�WKH�3URGXFWV�UHWXUQHG�WR�3RZHOO�DW�3RZHOO¶V�H[SHQVH��)LQLVKHG�PDWHULDOV�DQG�DFFHVVRULHV�SXUFKDVHG�IURP�RWKHU�
PDQXIDFWXUHUV�DUH�ZDUUDQWHG�RQO\�WR�WKH�H[WHQW�RI�WKH�PDQXIDFWXUHU¶V�ZDUUDQW\�WR�3RZHOO��WR�WKH�H[WHQW�WUDQVIHUDEOH�E\�3RZHOO�WR�3XUFKDVHU���$Q\�DOWHUDWLRQ�LQ�PDWHULDO�RU�GHVLJQ�RI�
WKH�3URGXFWV�RU�FRPSRQHQW�SDUWV�WKHUHRI�E\�3XUFKDVHU�RU�RWKHUV�DQG�RU�WKH�XQGHUWDNLQJ�RI�UHSDLUV�RU�UHSODFHPHQW�E\�3XUFKDVHU�RU�LWV�DJHQWV�ZLWKRXW�3RZHOO¶V�ZULWWHQ�FRQVHQW�VKDOO�
UHOLHYH�3RZHOO�RI�DOO�UHVSRQVLELOLW\�KHUHZLWK�� 
3RZHOO¶V�REOLJDWLRQV�XQGHU�WKLV�ZDUUDQW\�VKDOO�EH�FRQGLWLRQHG�XSRQ��D��3XUFKDVHU¶V�QRWLI\LQJ�3RZHOO�RI�DQ\�DOOHJHG�GHIHFW�V��LQ�D�ZULWLQJ�WKDW�UHIHUHQFHV�3XUFKDVHU¶V�2UGHU�QXPEHU�
DQG�SURYLGHV�FRPSOHWH�LGHQWLILFDWLRQ�RI�DQ\�DOOHJHGO\�GHIHFWLYH�3URGXFWV�ZLWKLQ�WHQ������GD\V�RI�WKH�GLVFRYHU\�RI�WKH�GDPDJH�RU�GHIHFW��DQG��E��3RZHOO¶V�VDWLVI\LQJ�LWVHOI�XSRQ�LQ�
VSHFWLRQ�WKDW�LWV�ZDUUDQW\�KDV�EHHQ�EUHDFKHG��3XUFKDVHU�PD\�QRW�EULQJ�DQ\�DFWLRQ�XQGHU�RU�DULVLQJ�IURP�DQ�2UGHU�RU�WKHVH�7HUPV�DQG�&RQGLWLRQV�XQOHVV�VXFK�DFWLRQ�LV�FRPPHQFHG�
ZLWKLQ�RQH�\HDU�DIWHU�WKH�FDXVH�RI�DFWLRQ�DFFUXHV�� 
(;&(37�$6�6(7�)257+�,1�7+,6�6(&7,21�����32:(//�0$.(6�12�:$55$17<�&21&(51,1*�7+(�352'8&76�:+$762(9(5��32:(//�',6&/$,06�$1'�
(;&/8'(6�$//�27+(5�:$55$17,(6��(;35(66�25�,03/,('��,1&/8',1*��:,7+287�/,0,7$7,21��:$55$17,(6�2)�121-,1)5,1*(0(17�$1'�7+(�,0�
3/,('�:$55$17,(6�2)�0(5&+$17$%,/,7<�$1'�),71(66�)25�$�3$57,&8/$5�385326(��7+(�2%/,*$7,216�6(7�)257+�,1�7+,6�6(&7,21����$5(�32:�
(//¶6�62/(�2%/,*$7,216�$1'�385&+$6(5¶6�(;&/86,9(�5(0('<�� 32:(//�6+$//�127�%(�/,$%/(� )25�$1<�',5(&7�� ,1',5(&7�� ,1&,'(17$/�25�
&216(48(17,$/�'$0$*(6��$1'�385&+$6(5�+(5(%<�:$,9(6��)25�,76(/)�$1'�,76�68&&(66256�$1'�$66,*16���$��$1<�$1'�$//�&/$,06�)25�38�
1,7,9(�'$0$*(6�$1'��%��$//�&/$,06�2)�1(*/,*(1&(�25�675,&7�/,$%,/,7<�25�%27+��:,7+287�/,0,7$7,21�72�7+(�)25(*2,1*�� ,1�12�(9(17�
6+$//�32:(//�%(�/,$%/(�)25�7+(�/266�2)�86(�2)�7+(�352'8&7�25�)25�7+(�/266�2)�86(�2)�$1<�27+(5�352'8&7��352&(66��(48,30(17��25�
)$&,/,7,(6�2)�385&+$6(5�25�2)�7+(�(1'-86(5��:+(7+(5�3$57,$//<�25�:+2//<�'8(�72�'()(&76�,1�0$7(5,$/�$1'�25�:25.0$16+,3�$1'�
25�'(6,*1�2)�32:(//¶6�352'8&7��$1'� ,1�12�(9(17�6+$//�32:(//�%(�/,$%/(�)25�5(029$/�2)�$33857(1$1&(6�25� ,1&,'(17$/6�68&+�$6�
&211(&7,216��3,3(�:25.�$1'�6,0,/$5�,7(06�2)�2%6758&7,21�25�)25�$1<�&2676�%528*+7�$%287�%<�1(&(66,7<�2)�5(029,1*�7+(�352'8&7�
)520�,76�32,17�2)�,167$//$7,21�� 
3XUFKDVHU��D��UHFRJQL]HV�WKDW�WKH�OLPLWDWLRQV�FRQWDLQHG�LQ�WKLV�6HFWLRQ����DUH�PDWHULDO�IDFWRUV�LQ�3RZHOO¶V�VDOH�RI�WKH�3URGXFWV�DW�WKH�SULFH�V��VSHFLILHG��DQG��E��DJUHHV�WKDW�DQ\�DF�
FRPPRGDWLRQ�WR�3XUFKDVHU�E\�3RZHOO��ZKHWKHU�IRU�VDOHV�SROLF\�UHDVRQV�RU�RWKHUZLVH��VKDOO�QRW�EH�WDNHQ�WR�HVWDEOLVK�DQ\�OLDELOLW\�RI�3RZHOO�RU�DQ\�FRQWUDFW�WHUP�LQFRQVLVWHQW�ZLWK�
WKLV�$JUHHPHQW�� 
3XUFKDVHU�VKDOO�QHLWKHU�PDNH�QRU�SXUSRUW�WR�PDNH��D��DQ\�ZDUUDQW\�WR�DQ\�SHUVRQ�E\�RU�RQ�EHKDOI�RI�3RZHOO�RU��E��DQ\�ZDUUDQW\�RU�UHSUHVHQWDWLRQ�LQFRQVLVWHQW�ZLWK�WKLV�6HFWLRQ����� 
���� &203/,$1&(� :,7+� /$:6�� 3RZHOO�FHUWLILHV�WKDW�WKH�3URGXFWV�SURGXFHG�E\�LW��LI�DQ\��ZHUH�SURGXFHG�LQ�FRPSOLDQFH�ZLWK�DOO�DSSOLFDEOH�UHTXLUHPHQWV�RI�6HFWLRQV�
�����DQG����RI�WKH�)DLU�/DERU�6WDQGDUGV�$FW�RI�������DV�DPHQGHG��DQG�WKH�5HJXODWLRQV�DQG�2UGHUV�RI�WKH�$GPLQLVWUDWRU�RI�WKH�:DJH�DQG�+RXU�'LYLVLRQ�LVVXHG�XQGHU�6HFWLRQ����
WKHUHRI�� 
3RZHOO�VKDOO�HQGHDYRU�WR�FRPSO\�ZLWK�DOO�DSSOLFDEOH�2KLR�DQG�8QLWHG�6WDWHV�IHGHUDO�ODZV��3RZHOO�LV�QRW�UHVSRQVLEOH�IRU�FRPSOLDQFH�ZLWK�DQ\�RWKHU�ODZV�RU�UHJXODWLRQV��RU�ZLWK�DQ\�
3URGXFW�VWDQGDUG�RU�VSHFLILFDWLRQ��ZKHWKHU�RI�JHQHUDO�RU�SDUWLFXODU�DSSOLFDWLRQ��XQOHVV�3XUFKDVHU�KDV�IXUQLVKHG�VSHFLILF�ZULWWHQ�QRWLFH�WKHUHRI�SULRU�WR�3RZHOO¶V�HQWU\�RI�3XUFKDVHU¶V�
2UGHU�� 
$OO�VDOHV�RI�3URGXFWV�DUH�FRQGLWLRQHG�XSRQ�DQG�VXEMHFW�WR�VWULFW�FRPSOLDQFH�ZLWK�8QLWHG�6WDWHV�H[SRUW�FRQWURO�ODZV��UXOHV�DQG�UHJXODWLRQV��LQFOXGLQJ��ZLWKRXW�OLPLWDWLRQ��WKH�([SRUW�
$GPLQLVWUDWLRQ�$FW��WKH�([SRUW�$GPLQLVWUDWLRQ�5HJXODWLRQV��WKH�$UPV�&RQWURO�$FW��WKH�,QWHUQDWLRQDO�7UDIILF�LQ�$UPV�5HJXODWLRQV��WKH�7UDGLQJ�:LWK�WKH�(QHP\�$FW��WKH�,QWHUQDWLRQ�
DO�(FRQRPLF�3RZHUV�$FW�DQG�WKH�)RUHLJQ�$VVHWV�&RQWURO�5HJXODWLRQV��DV�WKH\�PD\�EH�DPHQGHG�DQG�VXSSOHPHQWHG�IURP�WLPH�WR�WLPH��HDFK��DQ�³([SRUW�/DZ´�DQG�FROOHFWLYHO\��WKH�
³([SRUW�/DZV´���)RU�DQ\�VDOH�RI�3URGXFWV�UHTXLULQJ�D� OLFHQVH��SHUPLW�RU�RWKHU�DSSURYDO�XQGHU�DQ\�([SRUW�/DZ��³5HVWULFWHG�3URGXFWV´���3RZHOO�VKDOO�GHWHUPLQH�WKH�IHDVLELOLW\�RI�
REWDLQLQJ�VXFK�OLFHQVH��SHUPLW�RU�RWKHU�DSSURYDO��³([SRUW�$SSURYDO´��DQG�ZKHWKHU�LW�ZLOO�ILOO�WKH�RUGHU�IRU�WKH�5HVWULFWHG�3URGXFWV�LQ�OLJKW�RI�UHTXLUHG�([SRUW�$SSURYDO��,Q�WKH�HYHQW�
3RZHOO�DSSOLHV�IRU�([SRUW�$SSURYDO�IRU�WKH�5HVWULFWHG�3URGXFWV��LW�VKDOO�GR�VR�DW�3XUFKDVHU¶V�FRVW�DQG�H[SHQVH�DQG�3XUFKDVHU�DJUHHV�WR�UHLPEXUVH�3RZHOO�IRU�DQ\�FRVW�RU�H[SHQVHV�
�LQFOXGLQJ�3RZHOO¶V�UHDVRQDEOH�DWWRUQH\V¶�IHHV�� LQFXUUHG�E\�3RZHOO� LQ�SXUVXLQJ�([SRUW�$SSURYDO��3RZHOO�VKDOO�QRW�EH�XQGHU�DQ\�REOLJDWLRQ�WR�VKLS�DQ\�VXFK�5HVWULFWHG�3URGXFWV�
XQOHVV�DQG�XQWLO�VXFK�([SRUW�$SSURYDO�LV�JUDQWHG��DQG�RQO\�LQ�VWULFW�FRPSOLDQFH�ZLWK�WKH�WHUPV�DQG�FRQGLWLRQV�RI�VXFK�([SRUW�$SSURYDO��3XUFKDVHU�VKDOO�EH�UHVSRQVLEOH�IRU�WLPHO\�
REWDLQLQJ�DQG�PDLQWDLQLQJ�DQ\�UHTXLUHG�LPSRUW�OLFHQVH��SHUPLW�RU�DSSURYDO�QHFHVVDU\�WR�LPSRUW�DQ\�5HVWULFWHG�3URGXFWV�LQWR�3XUFKDVHU¶V�FRXQWU\�DQG�DQ\�RWKHU�UHTXLUHG�JRYHUQPHQ�
WDO�DXWKRUL]DWLRQ��³,PSRUW�$SSURYDO´���3RZHOO�VKDOO�QRW�EH�OLDEOH�LI�DQ\�([SRUW�$SSURYDO�RU�,PSRUW�$SSURYDO�LV�GHOD\HG��GHQLHG��UHYRNHG��UHVWULFWHG�RU�QRW�UHQHZHG��DQG�3XUFKDVHU�
VKDOO�QRW�EH�UHOLHYHG�WKHUHE\�RI�LWV�REOLJDWLRQV�WR�SD\�3RZHOO�IRU�WKH�5HVWULFWHG�3URGXFWV�RU�3RZHOO¶V�FRVWV�DQG�H[SHQVHV�RI�REWDLQLQJ�([SRUW�$SSURYDO�LQ�UHVSHFW�RI�5HVWULFWHG�3URG�
XFWV�XQGHU�WKH�([SRUW�/DZV�� 
)RU�3URGXFWV�RWKHU�WKDQ�5HVWULFWHG�3URGXFWV��3XUFKDVHU��RU�LWV�GHVLJQDWHG�H[SRUW�DJHQW��VKDOO�EH�UHVSRQVLEOH�IRU�WKH�WLPHO\�DSSOLFDWLRQ�IRU�DQ\�UHTXLUHG�H[SRUW�DXWKRUL]DWLRQ�DQG�WKH�
SD\PHQW�RI�DQ\�UHTXLUHG�IHHV��GXWLHV��WD[HV��WDULIIV��OHYLHV�RU�RWKHU�FKDUJHV�QHFHVVDU\�WR�H[SRUW�WKH�3URGXFWV�RXW�WKH�8QLWHG�6WDWHV�RI�$PHULFD�DQG�VKDOO�EH�UHVSRQVLEOH�IRU�WLPHO\�
REWDLQLQJ�DQG�PDLQWDLQLQJ�DQ\�UHTXLUHG�,PSRUW�$SSURYDO�DQG�WKH�SD\PHQW�RI�DQ\�UHTXLUHG�IHHV��GXWLHV��WD[HV��WDULIIV��OHYLHV�RU�RWKHU�FKDUJHV�QHFHVVDU\�WR�LPSRUW�WKH�3URGXFWV�LQWR�
3XUFKDVHU¶V�FRXQWU\��3RZHOO�VKDOO�QRW�EH�OLDEOH�LI�DQ\�H[SRUW�DXWKRUL]DWLRQ�RU�,PSRUW�$SSURYDO�LV�GHOD\HG��GHQLHG��UHYRNHG��UHVWULFWHG�RU�QRW�UHQHZHG��DQG�3XUFKDVHU�VKDOO�QRW�EH�
UHOLHYHG�WKHUHE\�RI�LWV�REOLJDWLRQV�WR�SD\�3RZHOO�IRU�WKH�3URGXFWV�� 
3XUFKDVHU�VKDOO�QRW�PDNH�DQ\�GLVSRVLWLRQ�RI�DQ\�3URGXFWV�SXUFKDVHG�KHUHXQGHU��E\�ZD\�RI�WUDQVVKLSPHQW��UHH[SRUW��GLYHUVLRQ�RU�RWKHUZLVH��RWKHU�WKDQ�LQ�DQG�WR�WKH�XOWLPDWH�HQG�XVHU�
DQG�FRXQWU\�RI�GHVWLQDWLRQ�VSHFLILHG�RQ�3XUFKDVHU¶V�RUGHU�RU�GHFODUHG�DV�WKH�XOWLPDWH�HQG�XVHU�DQG�FRXQWU\�RI�XOWLPDWH�GHVWLQDWLRQ�RQ�3RZHOO¶V�LQYRLFHV��H[FHSW�DV�WKH�([SRUW�/DZV�
RU�([SRUW�$SSURYDO�PD\�H[SUHVVO\�SHUPLW��3XUFKDVHU�VKDOO�QRW�GLVWULEXWH�RU�UHVHOO�DQ\�3URGXFW�WR�RU�ZLWKLQ�DQ\�FRXQWU\�RU�WR�DQ\�LQGLYLGXDO��JRYHUQPHQW�DXWKRULW\�RU�RWKHU�HQWLW\�
WKDW�LV�SUHVHQWO\�RU�DW�DQ\�WLPH�LQ�WKH�IXWXUH�VXEMHFW�WR�VDQFWLRQV�RI�WKH�8QLWHG�6WDWHV�JRYHUQPHQW��RU�LV�LQ�YLRODWLRQ�RI�DQ\�([SRUW�/DZV�RU�RWKHU�8QLWHG�6WDWHV�IHGHUDO�ODZV��VWDWXWHV��
FRGHV��([HFXWLYH�2UGHUV��GHFUHHV�� UXOHV�RU�UHJXODWLRQV�UHODWLQJ�WR� WHUURULVP��GUXJ�WUDIILFNLQJ�RU�PRQH\�ODXQGHULQJ��RU� LV�GHVLJQDWHG�XQGHU�DQ\�VXFK�DXWKRULW\�DV�EHLQJ�VXEMHFW� WR�
VDQFWLRQV�RU�FRQQHFWHG�LQ�DQ\�ZD\�WR�WHUURULVP��GUXJ�WUDIILFNLQJ�RU�PRQH\�ODXQGHULQJ��LQFOXGLQJ��ZLWKRXW�OLPLWDWLRQ��RQ�WKH�6SHFLDOO\�'HVLJQDWHG�1DWLRQDOV�/LVW�DQG�%ORFN�3HUVRQV�
/LVW�PDLQWDLQHG�E\�WKH�2IILFH�RI�)RUHLJQ�$VVHWV�&RQWURO��2)$&���8QLWHG�6WDWHV�'HSDUWPHQW�RI�WKH�7UHDVXU\��DQG�WKH�'HQLHG�3HUVRQV�/LVW��WKH�(QWLW\�/LVW�DQG�WKH�8QYHULILHG�/LVW�
PDLQWDLQHG�E\�WKH�%XUHDX�RI�,QGXVWU\�DQG�6HFXULW\��8QLWHG�6WDWHV�'HSDUWPHQW�RI�&RPPHUFH�� 
3XUFKDVHU�VKDOO�LQGHPQLI\�DQG�KROG�KDUPOHVV�3RZHOO�IURP�DQG�DJDLQVW�DQ\�GDPDJHV��OLDELOLWLHV�RU�H[SHQVHV�RI�DQ\�NLQG�LQFXUUHG�E\�3RZHOO�DV�D�UHVXOW�RI�3XUFKDVHU¶V�GLUHFW�RU�LQGL�
UHFW�EUHDFK�RI�DQ\�WHUP�RU�FRQGLWLRQ�UHODWHG�WR�WKH�([SRUW�/DZV�� 
���� 6$)(7<�� 3XUFKDVHU�ZDUUDQWV�WKDW�LW�ZLOO�FRPSO\�ZLWK�DOO�ODZV��UHJXODWLRQV��VWDQGDUGV�DQG�UHTXLUHPHQWV�ZKLFK�DUH�DSSOLFDEOH�WR�WKH�XVH�RI�WKH�3URGXFWV�DQG�3XUFKDVHU¶V�
EXVLQHVV�� 
���� &21),'(17,$/,7<�� 3XUFKDVHU�ZLOO�QRW�GLVFORVH�RU�RWKHUZLVH�GLVVHPLQDWH��GLUHFWO\�RU�LQGLUHFWO\��DQ\�RI�WKH�WHUPV�RI�WKHVH�7HUPV�DQG�&RQGLWLRQV�RU�DQ\�RWKHU�LQIRU�
PDWLRQ�RI�3RZHOO�JLYHQ�WR�RU�UHFHLYHG�E\�3XUFKDVHU�RU�LWV�DVVRFLDWHV�RU�DJHQWV��XQOHVV�3XUFKDVHU�UHFHLYHG�3RZHOO¶V�ZULWWHQ�SHUPLVVLRQ�RU�VXFK�LQIRUPDWLRQ�LV�UHTXLUHG�WR�EH�GLV�
FORVHG�E\�ODZ�RU�EHFRPHV�SDUW�RI�WKH�SXEOLF�GRPDLQ�WKURXJK�QR�IDXOW�RI�3XUFKDVHU��LWV�DVVRFLDWHV�RU�DJHQWV�� 
���� *29(51,1*� /$:�� -85,6',&7,21� $1'� 9(18(�� 7KHVH�7HUPV�DQG�&RQGLWLRQV�VKDOO�EH�JRYHUQHG�E\�DQG�FRQVWUXHG�LQ�DFFRUGDQFH�ZLWK�WKH�LQWHUQDO�ODZV�
RI� WKH�6WDWH�RI�2KLR��ZLWKRXW�UHJDUG�WR�VXFK�VWDWH¶V�FKRLFH�RI� ODZ�SULQFLSOHV��7KHVH�7HUPV�DQG�&RQGLWLRQV�VKDOO�QRW�EH�JRYHUQHG�E\�RU�FRQVWUXHG�LQ�DFFRUGDQFH�ZLWK� WKH�8QLWHG�
1DWLRQV�&RQYHQWLRQ�RQ�WKH�,QWHUQDWLRQDO�6DOH�RI�*RRGV��������IRU�DQ\�SXUSRVH��&XVWRPHU�DQG�3RZHOO�KHUHE\�VXEPLW�WR�WKH�MXULVGLFWLRQ�DQG�YHQXH�RI�WKH�VWDWH�DQG�IHGHUDO�FRXUWV�LQ�
&LQFLQQDWL��+DPLOWRQ�&RXQW\��2KLR�RYHU�DQ\�FRQWURYHUV\�UHODWLQJ�WR�RU�DULVLQJ�IURP�WKHVH�7HUPV�DQG�&RQGLWLRQV��1RWZLWKVWDQGLQJ�WKH�IRUHJRLQJ��3RZHOO¶V�ULJKW�WR�LQVWLWXWH�RU�GH�
IHQG�DQ\�SURFHHGLQJV�LQ�DQ\�MXULVGLFWLRQ��LQ�RU�RXW�RI�WKH�8QLWHG�6WDWH�RI�$PHULFD��VKDOO�QRW�EH�OLPLWHG�� 
���� 6(9(5$%,/,7<�� ,I�DQ\�RI�WKH�SURYLVLRQV�RI�WKHVH�7HUPV�DQG�&RQGLWLRQV�DUH�GHHPHG�LQYDOLG��LOOHJDO�RU�XQHQIRUFHDEOH��WKH�YDOLGLW\��OHJDOLW\�DQG�HQIRUFHDELOLW\�RI�WKH�
UHPDLQLQJ�SURYLVLRQV�ZLOO�LQ�QR�ZD\�EH�DIIHFWHG�RU�LPSDLUHG�WKHUHE\�� 
����)25&(�0$-(85(��'HOLYHU\�RI�DOO�RU�DQ\�SDUW�RI�WKH�3URGXFWV�LV�FRQWLQJHQW�XSRQ�3RZHOO¶V�DELOLW\�WR�REWDLQ�VXSSOLHV��UDZ�PDWHULDOV�DQG� 
VHUYLFHV� WKURXJK�LWV�UHJXODU�DQG�XVXDO�VRXUFHV�RI�VXSSO\�� ,I�E\�UHDVRQ�RI�DQ\�FRQWLQJHQF\�EH\RQG�3RZHOO¶V�UHDVRQDEOH�FRQWURO�� LQFOXGLQJ��EXW�QRW� OLPLWHG�WR��ZDU��JRYHUQPHQWDO�
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The Wm. Powell Company - Profile 
 
The Wm. Powell Company is very proud of our achievements and our evolution in the past 165 
years.  We like to refer to ourselves as 166 years young due to our flexibility in changing quickly to 
our customer and the industry’s needs.  Our business strategy is to maintain excellent customer 
service.  We will continue to focus on manufacturing the best of class products both in design fea-
tures and quality, at competitive prices.    
 
The Wm. Powell Company’s products include a wide variety of valves in bronze, iron, steel, and 
corrosion resistant alloys for class 125 to class 4500 pressure service.  Our experience as pioneer in 
the development of industrial valves encompasses over a century and a half of craftsmanship and 
valve know-how.  Through modern engineering, laboratory, research and testing facilities, the Wm. 
Powell Company has been a leader in changes in our industry.  Our on-going program is a long-
term commitment to the valve industry and is poised for significant future growth. 
 
Powell Valves has endured a Civil War, World Wars I and II, and the Korean and Vietnam Wars.  
Powell rebuilt after floods, U.S. economic disaster in the Great Depression, and fierce foreign com-
petition to help put men on the moon.  Whether it was the “Manhattan Project”, projects on U.S. 
Nuclear Submarines, Titan or Atlas rockets, in Nuclear Power plants, at Chemical or Petroleum 
plants, Pulp and Paper mills, or the harshness of cryogenic use, Powell Valve has a long tradition of 
quality in temperatures from – 425°F to 1500°F and pressures from Class 125 to 4500. 
 
Powell’s market base is the Industrial Users: Petrochemical, Industrial Gas, Pulp & Paper, Pharma-
ceutical, Hydrocarbon processing, Food processing, Mining, Power Generation, Pipeline, Chemi-
cal, and Mechanical construction.  Powell has formed business partnerships with industrial end-
users, contractors, distributors and A&E’s in the United States and around the World.  Business 
partnerships formed on competitively priced product, on-time delivery, service and our tradition of 
product reliability. 
 
Powell’s network of support and product availability is unmatched.  Powell offers the most com-
plete multi-turn product line from a single source manufacturer.  Powell’s products are of the high-
est quality standards, are competitively priced and are produced with modern manufacturing tech-
nology and astute materials sourcing, with strategic purchasing & financial ventures in place.   
 
Powell’s diverse products and services, industry knowledge, project capabilities and reputation, 
coupled with our high quality distribution network, create a win-win arrangement where the end-
user, contractor, distributor and manufacturer can benefit.   
 
The Wm. Powell Company has made a commitment to our industry to increase growth and market 
share, with quality competitive products and services and on-time delivery.  This is a global com-
mitment. 
 
Powell’s end user customers have to react quickly to the demands that are on them to expand their 
businesses by implementing increased capacity and introducing new products into the market 
place at low costs and fast turn around times.  Powell has addressed our customer’s needs by in-
creasing finished product inventory to over $35,000,000 USD in the U.S.A. and with inventory hubs 
in Asia and Europe.  As an additional advantage to our domestic and global customers, The Wm. 
Powell Company’s Manning, SC facility is a Registered Free Trade Zone. 
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Powell also used its valve knowledge and expertise to construct a modification facility in the U.S.A. 
to assist customers with their needs, such as,  automation, trim changes, end connection changes, 
additional quality inspections and special service pressure testing requirements, field service, etc«    
 
The Wm. Powell Company is a closely held private corporation that has been in business since 
1�46.  In fact, only nine presidents have led the Company through its 166, plus, years.  The fact that 
we have been a healthy corporation during this period of time, having survived wars, depressions 
and natural disasters – in a very competitive marketplace – speaks well for itself. 
 
We look forward to further discussing ways that The Wm. Powell Company can capture current 
and future opportunities together. 
 
Again, The Wm. Powell Company thanks you for your interest in our company, our products and 
services.   Powell looks forward to discussing ways to be your Preferred Valve Supplier.   If you 
should have any questions, or comments, please contact us.   
 
 
Sincerely, 
 
 
 
 
Randy Cowart  
President, CEO & Chairman  
The Wm. Powell Company 
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BRAIDED CARBON YARN 
END RINGS WITH  
CORROSION INHIBITOR 

DIE FORMED FLEXIBLE GRAPHITE RIBBON INNER RINGS 
WITH CORROSION INHIBITOR 

BELLEVILLE WASHERS 

STANDARD PACKING  
ARRANGEMENT 

Powell standard design cast steel valves are 
designed and manufactured to a 100 ppm 
maximum fugitive emissions level. 

LIVE LOAD 

Live load design with standard packing. Live 
load washers help maintain packing load to 
reduce frequency of packing adjustment. 

GASKETS 

RING JOINT SPIRAL WOUND 

Stainless steel spiral wound gasket 
with graphite fill. 
Standard gasket arrangement for 
class 150-1500 valves. 

ASME B16.20 ring joint gasket with 
material at least equal to body. 
Standard gasket arrangement for class 
2500 and higher class valves. 
Optionally available on most other 
valves. 

LANTERN RING 

LANTERN RING Lantern ring design and other special packing 
arrangements available. The lantern ring ar-
rangement consists of two packing sets with 
lantern spacer between the sets. The bonnet 
connection at the lantern ring location allows 
monitoring of leakage past packing set. 
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API 602 GATE VALVES 
FORGED CARBON , STAINLESS STEEL OR ALLOY STEEL 
¼” TO 2” (6 TO 50 mm) 
ASME CLASSES 150 TO 2680 

DESIGN FEATURES: 
• Wedges are accurately guided thru 

the entire stroke. 
• Standard trim is stellite faced seat 

rings, 13% chrome wedge seat 
surfaces, and 13% chrome stem 
(API trim 8). Other trims available 
on request. 

• Seat faces lapped for smooth finish 
and superior sealing. 

• Stems are non-rotating with sur-
face finish to maximize packing 
seal for low fugitive emissions. 

• Each valve is shell, seat and back-
seat pressure tested per industry 
standard API 598. 

• Gland is two piece gland / gland 
flange design for optimal alignment 
and uniform packing compression. 

• End Flanges have the following 
raised faces per ASME B16.5:  

         Classes 150-300: 1/16” (2mm). 
         Classes 600: 1/4” (7mm). 
• Weld ends are available per ASME 

B16.25/B16.11 or per customer’s 
specification. 

• Extended body ends available on 
gate valves. 

• Other available options as follows: 
-Alternate valve materials such as  
  chrome and  stainless steel alloys 
-Alternate trim materials 
-NACE service 
-Special cleaning for applications  
  such as oxygen or chlorine 
-Other options available as specified. 

(1) Threaded and weld end valve bodies A182 F316L 
(2) Welded bonnet design also available. 

NOTE: See page 43 for flow, safety and maintenance information. 

STANDARD MATERIALS (Other materials available) 
PART MATERIALS 

Body A105  A182 F11 A182 F22 A182F316 (1) 

Bonnet  A105 A182 F11 A182 F22 A182 F316 

Wedge  SST 420 A182 F316 

Seat Ring SST 410 + Stellite 6 Faced   SST 316 

Stem  A182 F6a A182 F316 

Stem Bushing  A 439 Ductile NI-Resist Gr. D2 

Gland Flange A105 Series 300 SST 

Eye Bolt A193 Gr. B7 A193 Gr. B16 A193 Gr. B8M 

Eye Bolt Nut A194 Gr. 2H A194 Gr. 7 A194 Gr.8M 

Gland SST 420 SST 316 

Packing Graphite PTFE 

Packing Washer /  
Packing Spacer SST 410 SST 316 

Gasket (2) Spiral Wound SST with Graphite  Spiral Wound SST 
with PTFE  

Hand Wheel Malleable Iron or Steel 

Hand Wheel Nut Malleable Iron or Steel 

Key Steel 

Body / Bonnet Bolting (2) A193 Gr. B7 A193 Gr. B16 A193 Gr. B8M 

Identification Plate Series 300 SST 

Class  Bore Fig. No.  
150 Standard GA01 

Full GAL1 

300 Standard GA03 
Full GAL3 

600 Standard GA06 
Full GAL6 

800 Standard GA08 
Full GAL8 

1500 Standard GA15 
Full GAL5 

1680 Standard GA16 
2500 Standard GA25 
2690 Standard GA26 

Design Specifications  

Item Applicable  
Specification 

Wall thickness  API 602 
Pressure - temperature ratings ASME B16.34 

General valve design  API 602 & B16.34 
End to End dimensions  ASME B16.10 

Flange design ASME B16.5 
Thread design ASME B1.20.1 

Butt Weld design ASME B16.25 
Socket Weld design ASME B16.11 

Materials ASTM 

Welded Bonnet Design 
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GATE VALVE DIMENSIONS (CLASS 150—800). 

WE = Socket Weld / 
Threaded Ends 

FE = Flanged ends 
 
C = Center to top open 

ADDITIONAL  
MATERIALS AND 

CLASSES  
AVAILABLE UPON 

REQUEST. 

SIZE 
ASME 150 ASME 300 ASME 600 

Bolted Bonnet Bolted Bonnet Bolted Bonnet 
Standard Bore Standard Bore Standard Bore 

in A C D E A C D E A C D E mm FE FE FE 
½ 4.25 6.0 0.50 3.9 5.50 6.0 0.50 3.9 6.50 6.0 0.50 3.9 
13 108 153 13 100 140 153 13 100 165 153 13 100 
¾ 4.62 6.0 0.50 3.9 6.00 6.0 0.50 3.9 7.50 6.0 0.50 3.9 
19 117 153 13 100 152 153 13 100 190 153 13 100 
1 5.00 7.3 0.71 4.9 6.50 7.3 0.71 4.9 8.50 7.3 0.71 4.9 

25 127 185 18 125 165 185 18 125 216 185 18 125 
1¼ 5.50 8.7 0.94 6.3 7.00 8.7 0.94 6.3 9.00 8.7 0.94 6.3 
32 140 222 24 160 178 222 24 160 229 222 24 160 
1½ 6.50 9.4 1.14 6.3 7.50 9.4 1.14 6.3 9.50 9.4 1.14 6.3 
38 165 240 29 160 190 240 29 160 241 240 29 160 
2 7.00 11.0 1.46 7.1 8.50 11.0 1.46 7.1 11.50 11.0 1.46 7.1 

50 178 279 37 180 216 279 37 180 292 279 37 180 

SIZE 
ASME 800 

Bolted Bonnet Welded Bonnet 
Standard Bore Full Bore Standard Bore Full Bore 

in A C D E A C D E A C D E A C D E mm WE WE WE WE 
¼ 3.11 5.9 0.31 3.9 - - - - 3.11 6.2 0.31 3.9 - - - - 
6 79 149 8 100 - - - - 79 157 8 100 - - - - 
⅜ 3.11 5.9 0.39 3.9 - - - - 3.11 6.2 0.39 3.9 - - - - 
10 79 149 10 100 - - - - 79 157 10 100 - - - - 
½ 3.11 6.0 0.50 3.9 3.62 6.0 0.50 3.9 3.11 6.3 0.50 3.9 3.62 6.3 0.50 3.9 
13 79 153 13 100 92 153 13 100 79 161 13 100 92 161 13 100 
¾ 3.62 6.0 0.50 3.9 4.37 7.3 0.71 4.9 3.62 6.3 0.50 3.9 4.37 7.5 0.71 4.9 
19 92 153 13 100 111 185 18 125 92 161 13 100 111 190 18 125 
1 4.37 7.3 0.71 4.9 4.72 8.7 0.94 6.3 4.37 7.5 0.71 4.9 4.72 8.7 0.94 6.3 

25 111 185 18 125 120 222 24 160 111 190 18 125 120 220 24 160 
1¼ 4.72 8.7 1.14 6.3 4.72 9.4 1.14 6.3 4.72 8.7 1.14 6.3 4.72 9.4 1.14 6.3 
32 120 222 29 160 120 240 29 160 120 220 29 160 120 240 29 160 
1½ 4.72 9.4 1.14 6.3 5.51 11.0 1.46 7.1 4.72 9.4 1.14 6.3 5.51 11.0 1.46 7.1 
38 120 240 29 160 140 279 37 180 120 240 29 160 140 279 37 180 
2 5.51 11.0 1.46 7.1 6.30 13.1 1.89 7.9 5.51 11.0 1.46 7.1 6.30 12.6 1.89 7.9 

50 140 279 37 180 160 333 48 200 140 279 37 180 160 319 48 200 

Bolted Bonnet Flanged Ends Design Welded Bonnet Socket Weld Ends Design 
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GATE VALVE DIMENSIONS (CLASS 1500—2680). 

WE = Socket Weld / 
Threaded Ends 

FE = Flanged Ends 
 
C = Center to top open 

ADDITIONAL  
MATERIALS AND 

CLASSES  
AVAILABLE UPON 

REQUEST. 

SIZE 
ASME 1500 & 1690 

Bolted Bonnet Welded Bonnet 
Standard Bore Full Bore Standard Bore Full Bore 

in A C D E A C D E A C D E A C D E mm FE WE WE WE WE 
¼ - 3.11 6.9 0.31 3.9 - - - - 3.11 6.9 0.31 3.9 - - - - 
6 - 79 175 8 100 - - - - 79 175 8 100 - - - - 
⅜ - 3.62 7.0 0.50 3.9 - - - - 3.62 6.9 0.50 3.9 - - - - 
10 - 92 178 13 100 - - - - 92 175 13 100 - - - - 
½ 8.50 3.62 7.1 0.50 4.9 4.37 7.1 0.50 4.9 3.62 7.1 0.50 4.9 4.37 7.1 0.50 4.9 
13 216 92 181 13 125 111 181 13 125 92 181 13 125 111 181 13 125 
¾ 9.00 4.37 7.1 0.50 4.9 4.72 8.6 0.71 6.3 4.37 7.1 0.50 4.9 4.72 8.6 0.71 6.3 
19 229 111 181 13 125 120 218 18 160 111 181 13 125 120 218 18 160 
1 10.00 4.72 8.6 0.71 6.3 4.72 9.3 0.94 6.3 4.72 8.6 0.71 6.3 4.72 9.3 0.94 6.3 

25 254 120 218 18 160 120 237 24 160 120 218 18 160 120 237 24 160 
1¼ 11.00 4.72 9.3 0.94 6.3 5.51 10.8 1.14 7.1 4.72 9.3 0.94 6.3 5.51 10.8 1.14 7.1 
32 279 120 237 24 160 140 274 29 180 120 237 24 160 140 274 29 180 
1½ 12.00 5.51 10.8 1.14 7.1 6.30 12.6 1.46 7.9 5.51 10.8 1.14 7.1 6.30 12.6 1.46 7.9 
38 305 140 274 29 180 160 319 37 200 140 274 29 180 160 319 37 200 
2 14.50 6.30 12.6 1.46 7.9 9.1 13.6 1.89 7.9 6.30 12.6 1.46 7.9 9.1 13.6 1.89 7.9 

50 368 160 319 37 200 230 345 48 200 160 319 37 200 230 345 48 200 

SIZE 

ASME 2500 & 2680 
Bolted Bonnet Welded Bonnet 
Standard Bore Standard Bore 

in A 
C D E 

A 
C D E mm WE WE 

½ 5.91 11.2 0.55 6.3 5.91 10.0 0.55 6.3 
13 150 284 14 160 150 253 14 160 
¾ 5.91 11.2 0.55 6.3 5.91 10.0 0.55 6.3 
19 150 284 14 160 150 253 14 160 
1 6.69 12.9 0.75 7.9 6.69 11.5 0.75 7.9 

25 170 327 19 200 170 291 19 200 
1¼ 7.87 14.7 1.00 9.8 7.87 13.3 1.00 9.8 
32 200 374 25 250 200 339 25 250 
1½ 7.87 14.8 1.10 9.8 7.87 13.5 1.10 9.8 
38 200 377 28 250 200 342 28 250 
2 9.84 17.1 1.38 11.8 9.84 15.7 1.38 11.8 

50 250 434 35 300 250 398 35 300 

Bolted Bonnet Flanged Ends Design Welded Bonnet Socket Weld Ends Design 
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API 602 GATE VALVES 
FORGED CARBON , STAINLESS STEEL OR ALLOY STEEL 
¼” TO 2” (6 TO 50 mm) 
ASME CLASSES 150 TO 2680 

FE = Flanged Ends 
WE = Socket Weld / Threaded Ends 
 
WT = Weight 
CV = Flow Coefficient 

SIZE 
ASME 150 ASME 300 ASME 600 ASME 800 

Bolted Bonnet Bolted Bonnet Bolted Bonnet Bolted Bonnet Welded Bonnet 
Standard Bore Standard Bore Standard Bore Standard Bore Full Bore Standard Bore Full Bore 

in WT LB 
CV 

WT LB 
CV 

WT LB 
CV 

WT LB 
CV 

WT LB 
CV 

WT LB 
CV 

WT LB 
CV 

mm FE KG FE KG FE KG WE KG WE KG WE KG WE KG 

¼ - - - - - - 4.2 5 - - 3.7 5 - - 
6 -   -   -   1.9   -   1.7   -   
⅜ - - - - - - 4.2 8 - - 3.7 8 - - 
10 -   -   -   1.9   -   1.7   -   
½ 6.6 13 7.9 13 9.3 13 4.4 13 7.3 13 4.0 13 7.1 13 
13 3.0   3.6   4.2   2.0   3.3   1.8   3.2   
¾ 7.7 13 10.8 13 12.8 13 4.9 13 8.4 25 4.4 13 8.2 25 
19 3.5   4.9   5.8   2.2   3.8   2.0   3.7   
1 12.1 30 15.4 30 19.4 30 7.9 30 12.8 45 7.5 30 12.6 45 

25 5.5   7.0   8.8   3.6   5.8   3.4   5.7   
1¼ 15.0 70 20.7 70 26.7 70 13.7 70 14.8 70 11.7 70 14.6 70 
32 6.8   9.4   12.1   6.2   6.7   5.3   6.6   
1½ 22.9 70 29.3 70 34.4 70 13.7 70 22.7 110 13.2 70 22.5 110 
38 10.4   13.3   15.6   6.2   10.3   6.0   10.2   
2 31.7 120 39.7 80 43.0 120 21.4 120 33.5 220 20.9 120 33.3 220 

50 14.4   18.0   19.5   9.7   15.2   9.5   15.1   

SIZE 
ASME 1500 & 1690 ASME 2500 & 2680 

Bolted Bonnet Welded Bonnet Bolted Bonnet Welded Bonnet 
Standard Bore Full Bore Standard Bore Full Bore Standard Bore Standard Bore 

in WT LB WT LB 
CV 

WT LB 
CV 

WT LB 
CV 

WT LB 
CV 

WT LB 
CV 

WT LB 
CV 

mm FE KG WE KG WE KG WE KG WE KG WE KG WE KG 
¼ - 6.6 5 - - 6.2 5 - - - - - - 
6 - 3.0   -   2.8   -   -   -   
⅜ - 7.1 13 - - 6.6 13 - - - - - - 
10 - 3.2   -   3.0   -   -   -   
½ 15.9 7.7 13 9.5 13 7.3 13 9.3 13 21.6 20 15.0 20 
13 7.2 3.5   4.3   3.3   4.2   9.8   6.8   
¾ 25.4 8.8 13 13.9 25 8.2 13 13.7 25 22.0 20 15.4 20 
19 11.5 4.0   6.3   3.7   6.2   10.0   7.0   
1 34.4 13.2 25 16.1 45 12.6 25 15.9 45 49.6 25 22.0 25 

25 15.6 6.0   7.3   5.7   7.2   22.5   10.0   
1¼ 35.7 15.4 45 24.7 70 14.8 45 24.5 70 69.9 55 43.4 55 
32 16.2 7.0   11.2   6.7   11.1   31.7   19.7   
1½ 49.8 23.8 70 35.1 110 23.1 70 34.8 110 70.5 70 57.3 70 
38 22.6 10.8   15.9   10.5   15.8   32.0   26.0   
2 62.2 34.2 120 36.4 220 33.5 120 36.2 220 83.8 120 69.9 120 

50 28.2 15.5   16.5   15.2   16.4   38.0   31.7   
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API 602 GLOBE VALVES 
FORGED CARBON , STAINLESS STEEL OR ALLOY STEEL 
¼” TO 2” (6 TO 50 mm) 
ASME CLASSES 150 TO 2680 

• End Flanges have the following raised 
faces per ASME B16.5:  

 Classes 150-300: 1/16” (2mm)  
         Classes 600: 1/4” (7mm) 
• Weld ends are available per ASME B16.25/

B16.11 or per customer’s specification. 
• Other available options as follows: 

-Alternate valve materials such as chrome  
  and stainless steel alloys 
-Alternate trim materials 
-NACE service 
-Special cleaning for applications such as  
  oxygen or chlorine 
-Other options available as specified 

DESIGN FEATURES: 
• Standard trim is stellite faced seats 

integral to the body, 13% chrome 
disc, and  13% chrome stem (API 
trim 8). Other trims available on re-
quest. 

• Wall thickness per heavy wall API 
602 requirements. 

• Seat faces lapped for smooth finish 
and superior sealing. 

• Swivel disc for optimal seating and 
longer seat life are non-rotating. 

• Stems of hand wheel operated design 
are rotating / rising design. 

• Each valve is shell, seat and backseat 
pressure tested per industry standard 
API 598. 

• Gland is two piece gland / gland 
flange design for optimal alignment 
and uniform packing compression. 

NOTE: See page 43 for flow, safety and maintenance information. 

Class  Bore Fig. No.  
150 Standard GL01 

Full GLL1 

300 Standard GL03 
Full GLL3 

600 Standard GL06 
Full GLL6 

800 Standard GL08 
Full GLL8 

1500 Standard GL15 
Full GLL5 

1680 Standard GL16 
2500 Standard GL25 
2690 Standard GL26 

Design Specifications  
Item Applicable Specification 

Wall thickness  API 602 
Pressure - temperature ratings ASME B16.34 

General valve design  API 602 & B16.34 
End to End dimensions  ASME B16.10 

Flange design ASME B16.5 
Thread design ASME B1.20.1 

Butt Weld design ASME B16.25 
Socket Weld design ASME B16.11 

Materials ASTM 

STANDARD MATERIALS (Other materials available) 
PART MATERIALS 

Body  A105 +  
Stellite 6 Faced 

A182 F11 +  
Stellite 6 Faced 

A182 F22 + 
Stellite 6 Faced A182 F316 (1) 

Bonnet  A105 A182 F11 A182 F22 A182 F316 
Disc  SST 420 A182 F316 
Stem  A182 F6a A182 F316 

Gland Flange A105 A182 F316 

Eye Bolt A193 Gr. B7 A193 Gr. B16  A193 Gr. B8M 

Eye Bolt Nut A194 Gr. 2H A194 Gr. 7  A194 Gr. 8M 

Gland SST 420 Series 300 SST 

Packing Graphite PTFE 

Gasket (2) Spiral Wound SST with Graphite Spiral Wound SST 
with PTFE 

Hand Wheel Malleable Iron or Steel 

Hand Wheel Nut Malleable Iron or Steel 

Body / Bonnet Bolting (2) A193 Gr. B7 A193 Gr. B16 A193 Gr. B8M 

Identification Plate Series 300 SST 

(1) Threaded and weld end valve bodies A182 F316L 
(2) Welded bonnet design also available. 

Welded 
Bonnet 
Design 
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GLOBE VALVE DIMENSIONS (CLASS 150—800). 

WE = Socket Weld / 
Threaded ends 

FE = Flanged Ends 
 
C = Center to top open 

ADDITIONAL MATERIALS 
AND CLASSES AVAILABLE 

UPON REQUEST. 

SIZE 
ASME 150 ASME 300 ASME 600 

Bolted Bonnet Bolted Bonnet Bolted Bonnet 
Standard Bore Standard Bore Standard Bore 

in A 
C D E 

A 
C D E 

A 
C D E mm FE FE FE 

½ 4.25 6.0 0.39 3.9 6.00 6.2 0.39 3.9 6.50 6.2 0.39 3.9 
13 108 153 10 100 152 158 10 100 165 158 10 100 
¾ 4.62 6.2 0.50 3.9 7.00 6.2 0.50 3.9 7.50 6.2 0.50 3.9 
19 117 158 13 100 178 158 13 100 190 158 13 100 
1 5.00 7.6 0.69 4.9 8.00 7.6 0.69 4.9 8.50 7.6 0.69 4.9 

25 127 192 18 125 203 192 18 125 216 192 18 125 
1¼ 5.50 8.9 0.91 6.3 8.50 8.9 0.91 6.3 9.00 5.0 0.91 6.3 
32 140 227 23 160 216 227 23 160 229 127 23 160 
1½ 6.50 9.4 1.12 6.3 9.00 9.4 1.12 6.3 9.50 9.4 1.12 6.3 
38 165 240 29 160 229 240 29 160 241 240 29 160 
2 8.00 11.0 1.38 7.1 10.50 11.0 1.38 7.1 11.50 11.0 1.38 7.1 

50 203 279 35 180 267 279 35 180 292 279 35 180 

SIZE 

ASME 800 
Bolted Bonnet Welded Bonnet 

Standard Bore Full Bore Standard Bore Full Bore 
in A 

C D E 
A 

C D E 
A 

C D E 
A 

C D E mm WE WE WE WE 
¼ 3.11 6.1 0.26 3.9 - - - - 3.11 6.1 0.26 3.9 - - - - 
6 79 154 7 100 - - - - 79 154 7 100 - - - - 
⅜ 3.11 6.1 0.39 3.9 - - - - 3.11 6.1 0.39 3.9 - - - - 
10 79 154 10 100 - - - - 79 154 10 100 - - - - 
½ 3.11 6.2 0.39 3.9 3.62 6.2 0.50 6.3 3.11 6.1 0.39 3.9 3.62 6.2 0.50 3.9 
13 79 158 10 100 92 158 13 160 79 154 10 100 92 158 13 100 
¾ 3.62 6.2 0.50 3.9 4.37 7.6 0.69 4.9 3.62 6.2 0.50 3.9 4.37 7.6 0.69 4.9 
19 92 158 13 100 111 192 18 125 92 158 13 100 111 192 18 125 
1 4.37 7.6 0.69 4.9 4.72 8.9 0.91 6.3 4.37 7.6 0.69 4.9 4.72 8.9 0.91 6.3 

25 111 192 18 125 120 227 23 160 111 192 18 125 120 227 23 160 
1¼ 4.72 8.9 0.91 6.3 5.98 9.4 1.12 6.3 4.72 8.9 0.91 6.3 5.98 9.4 1.12 6.3 
32 120 227 23 160 152 240 29 160 120 227 23 160 152 240 29 160 
1½ 5.98 9.4 1.12 6.3 6.77 11.0 1.40 7.1 5.98 9.4 1.12 6.3 6.77 11.0 1.42 7.1 
38 152 240 29 160 172 279 36 180 152 240 29 160 172 279 36 180 
2 6.77 11.0 1.38 7.1 8.66 12.8 1.85 7.9 6.77 11.0 1.38 7.1 8.66 12.8 1.85 7.9 

50 172 279 35 180 220 325 47 200 172 279 35 180 220 325 47 200 

Bolted Bonnet Flanged Ends Design Welded Bonnet Socket Weld Ends Design 
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GLOBE VALVE DIMENSIONS (CLASS 1500—2680). 

ADDITIONAL  
MATERIALS AND 

CLASSES AVAILABLE 
UPON  

REQUEST. 

SIZE 
ASME 1500 & 1690 

Bolted Bonnet Welded Bonnet 
Standard Bore Full Bore Standard Bore Full Bore 

in A C D E A C D E A C D E A C D E mm FE WE WE WE WE 
¼ - 3.11 6.9 0.26 3.9 - - - - 3.11 6.2 0.39 3.9 - - - - 
6 - 79 175 7 100 - - - - 79 158 10 100 - - - - 
⅜ - 3.62 7.0 0.39 4.9 - - - - 3.62 6.2 0.50 3.9 - - - - 
10 - 92 178 10 125 - - - - 92 158 13 100 - - - - 
½ 8.50 3.62 7.4 0.39 4.9 4.37 7.4 0.50 4.9 4.37 7.4 0.39 4.9 4.37 7.4 0.50 4.9 
13 216 92 187 10 125 111 187 13 125 111 187 10 125 111 187 13 125 
¾ 9.00 4.37 7.4 0.50 4.9 4.72 8.9 0.69 6.3 4.37 7.4 0.50 4.9 4.72 8.9 0.69 6.3 
19 229 111 187 13 125 120 227 18 160 111 187 13 125 120 227 18 160 
1 10.00 4.72 8.9 0.69 6.3 5.98 9.5 0.91 6.3 4.72 8.9 0.69 6.3 5.98 9.5 0.91 6.3 

25 254 120 227 18 160 152 242 23 160 120 227 18 160 152 242 23 160 
1¼ 11.00 5.98 9.5 0.91 6.3 6.77 10.9 1.12 7.1 5.98 9.5 0.91 6.3 6.77 10.9 1.12 7.1 
32 279 152 242 23 160 172 278 29 180 152 242 23 160 172 278 29 180 
1½ 12.00 6.77 10.9 1.12 7.1 8.66 12.8 1.38 7.9 6.77 10.9 1.12 7.1 8.66 12.8 1.38 7.9 
38 305 172 278 29 180 220 325 35 200 172 278 29 180 220 325 35 200 
2 14.50 8.66 12.8 1.38 7.9 9.84 14.0 1.85 7.9 8.66 12.8 1.38 7.9 9.84 14.0 1.85 7.9 

50 368 220 325 35 200 250 355 47 200 220 325 35 200 250 355 47 200 

SIZE 
ASME 2500 & 2680 

Bolted Bonnet Welded Bonnet 
Standard Bore Standard Bore 

in A C D E A C D E mm WE WE 
½ 5.91 11.5 0.43 6.3 5.91 9.8 0.55 6.3 
13 150 293 11 160 150 249 14 160 
¾ 5.91 11.5 0.43 6.3 5.91 9.8 0.55 6.3 
19 150 293 11 160 150 249 14 160 
1 6.69 13.5 0.55 7.9 6.69 11.5 0.75 7.9 

25 170 344 14 200 170 292 19 200 
1¼ 7.87 15.1 0.63 9.8 7.87 12.9 0.98 9.8 
32 200 383 16 250 200 327 25 250 
1½ 7.87 15.1 0.98 9.8 7.87 12.9 1.10 9.8 
38 200 383 25 250 200 327 28 250 
2 9.84 17.4 1.10 11.8 9.84 15.0 1.38 11.8 

50 250 442 28 300 250 381 35 300 

WE = Socket Weld / 
Threaded ends 

FE = Flanged Ends 
 
C = Center to top open 

Bolted Bonnet Flanged Ends Design Welded Bonnet Socket Weld Ends Design 
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API 602 GLOBE VALVES 
FORGED CARBON , STAINLESS STEEL OR ALLOY STEEL 
¼” TO 2” (6 TO 50 mm) 
ASME CLASSES 150 TO 2680 

FE = Flanged Ends 
WE = Socket Weld / Threaded Ends 
 
WT = Weight 
CV = Flow Coefficient 

SIZE 
ASME 150 ASME 300 ASME 600 ASME 800 

Bolted Bonnet Bolted Bonnet Bolted Bonnet Bolted Bonnet Welded Bonnet 
Standard Bore Standard Bore Standard Bore Standard Bore Full Bore Standard Bore Full Bore 

in WT LB 
CV 

WT LB 
CV 

WT LB 
CV 

WT LB 
CV 

WT LB 
CV 

WT LB 
CV 

WT LB 
CV 

mm FE KG FE KG FE KG WE KG WE KG WE KG WE KG 

¼ - - - - - - 4.6 0.7 - - 4.4 0.7 - - 
6 -   -   -   2.1   -   2.0   -   
⅜ - - - - - - 4.6 1.5 - - 4.4 1.5 - - 
10 -   -   -   2.1   -   2.0   -   
½ 9.9 1.5 10.6 1.5 12.3 1.5 4.4 1.5 4.9 2.6 4.2 1.5 4.6 2.6 
13 4.5   4.8   5.6   2.0   2.2   1.9   2.1   
¾ 15.2 2.7 17.0 2.7 17.2 2.7 4.9 2.7 8.4 4.9 4.6 2.7 8.2 4.9 
19 6.9   7.7   7.8   2.2   3.8   2.1   3.7   
1 21.6 5.1 24.3 5.1 27.6 5.1 5.5 5.1 12.1 8.9 8.2 5.1 11.9 8.9 

25 9.8   11.0   12.5   2.5   5.5   3.7   5.4   
1¼ 29.8 9.1 37.0 9.1 37.5 9.1 12.1 9.1 15.4 13.7 11.9 9.1 15.2 13.7 
32 13.5   16.8   17.0   5.5   7.0   5.4   6.9   
1½ 43.0 14.0 46.5 14.0 51.8 14.0 15.4 14.0 25.4 21.9 15.2 14.0 25.1 21.9 
38 19.5   21.2   23.5   7.0   11.5   6.9   11.4   
2 61.7 22.4 68.0 22.4 71.9 22.4 25.4 22.4 26.5 40 25.1 22.4 26.2 40 

50 28.0   31.0   32.6   11.5   12.0   11.4   11.9   

SIZE 

ASME 1500 & 1687 ASME 2500 & 2680 

Bolted Bonnet Welded Bonnet Bolted Bonnet Welded Bonnet 

Standard Bore Full Bore Standard Bore Full Bore Standard Bore Standard Bore 

in WT LB WT LB 
CV 

WT LB 
CV 

WT LB 
CV 

WT LB 
CV 

WT LB 
CV 

WT LB 
CV 

mm FE KG WE KG WE KG WE KG WE KG WE KG WE KG 

¼ - 6.6 0.7 - - 6.2 0.7 - - - - - - 

6 - 3.0   -   2.8   -   -   -   

⅜ - 7.7 1.5 - - 6.6 1.5 - - - - - - 

10 - 3.5   -   3.0   -   -   -   

½ 24.3 7.7 1.5 8.8 1.5 7.3 1.5 8.6 1.5 23.8 1.8 16.1 3.0 

13 11.0 3.5   4.0   3.3   3.9   10.8   7.3   

¾ 29.1 8.8 2.7 13.9 2.7 8.4 2.7 13.7 2.7 24.3 1.9 18.7 3.1 

19 13.2 4.0   6.3   3.8   6.2   11.0   8.5   

1 38.4 13.9 5.1 17.6 5.1 13.4 5.1 17.4 5.1 26.8 3.2 27.6 6.0 

25 17.4 6.3   8.0   6.1   7.9   12.1   12.5   

1¼ 41.9 17.6 9.1 27.6 9.1 17.2 9.1 27.3 9.1 47.8 4.3 45.6 10.5 

32 19.0 8.0   12.5   7.8   12.4   21.7   20.7   

1½ 54.0 27.6 14.0 43.0 14.0 27.1 14.0 42.8 14.0 48.5 10.7 46.3 13.5 

38 24.5 12.5   19.5   12.3   19.4   22.0   21.0   

2 85.5 43.0 22.4 44.1 22.4 42.5 22.4 43.9 22.4 81.6 14.2 79.4 22.4 

50 38.8 19.5   20.0   19.3   19.9   37.0   36.0   



 

14 

API 602 Y-PATTERN GLOBE VALVES 
FORGED CARBON , STAINLESS STEEL OR ALLOY STEEL 
¼” TO 2” (6 TO 50 mm) 
ASME CLASSES 800 TO 2680 

• End Flanges have the following raised faces per ASME B16.5:  
 Classes 150-300: 1/16” (2mm)  
         Classes 600: 1/4” (7mm) 
• Weld ends are available per ASME B16.25/B16.11 or per customer’s specification. 
• Other available options as follows: 

-Alternate valve materials such as chrome  
  and stainless steel alloys 
-Alternate trim materials. 
-NACE service. 
-Special cleaning for applications such as  
  oxygen or chlorine. 
-Other options available as specified. 

DESIGN FEATURES: 
• Standard trim is stellite faced seat 

integral to the body, 13% chrome 
disc, and  13% chrome stem (API 
trim 8). Other trims available on re-
quest. 

• Wall thickness per heavy wall API 
602 requirements. 

• Seat faces lapped for smooth finish 
and superior sealing. 

• Swivel disc for optimal seating and 
longer seat life are non-rotating. 

• Stems of hand wheel operated design 
are rotating / rising design. 

• Each valve is shell, seat and backseat 
pressure tested per industry standard 
API 598. 

• Gland is two piece gland / gland 
flange design for optimal alignment 
and uniform packing compression. 

NOTE: See page 43 for flow, safety and maintenance information. 

Class  Bore Fig. No.  

800 
Standard GY08 

Full GYL8 

1500 
Standard GY15 

Full GYL5 

1680 Standard GY16 

2500 Standard GY25 

2690 Standard GY26 

Design Specifications  
Item Applicable Specification 

Wall thickness  API 602 
Pressure - temperature ratings ASME B16.34 

General valve design  API 602 & B16.34 
End to End dimensions  ASME B16.10 

Flange design ASME B16.5 
Thread design ASME B1.20.1 

Butt Weld design ASME B16.25 
Socket Weld design ASME B16.11 

Materials ASTM 

(1) Threaded and weld end valve bodies A182 F316L 

STANDARD MATERIALS (Other materials available) 
PART MATERIALS 

Body  A105 +  
Stellite 6 Faced 

A182 F11 +  
Stellite 6 Faced 

A182 F22 + 
Stellite 6 Faced A182 F316 (1) 

Bonnet  A105 A182 F11 A182 F22 A182 F316 

Disc  SST 420 A182 F316 

Stem  A182 F6a A182 F316 

Gland Flange A105 A182 F316 

Eye Bolt A193 Gr. B7 A193 Gr. B16  A193 Gr. B8M 

Eye Bolt Nut A194 Gr. 2H A194 Gr. 7  A194 Gr. 8M 

Gland SST 420 Series 300 SST 

Packing Graphite PTFE 

Hand Wheel Malleable Iron or Steel 

Hand Wheel Nut Malleable Iron or Steel 

Identification Plate Series 300 SST 
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Y-PATTERN GLOBE VALVE DIMENSIONS (CLASS 800—2680). 

WE = Socket Weld / 
Threaded Ends 

 
C = Center to top open 

ADDITIONAL MATERIALS 
AND CLASSES AVAILABLE 

UPON REQUEST. 

SIZE 
ASME 800 

Bolted Bonnet Welded Bonnet 
Standard Bore Standard Bore 

in A 
C D E 

A 
C D E 

mm WE WE 
½ 4.17 6.7 0.39 3.9 4.17 6.5 0.39 3.9 
13 106 170 10 100 106 166 10 100 
¾ 4.17 6.7 0.50 3.9 4.17 6.5 0.50 3.9 
19 106 170 13 100 106 166 13 100 
1 4.72 8.0 0.69 4.9 4.72 7.8 0.69 4.9 

25 120 202 18 125 120 197 18 125 
1¼ 5.98 9.8 0.91 6.3 5.98 9.6 0.91 6.3 
32 152 249 23 160 152 243 23 160 
1½ 5.98 9.8 1.12 6.3 5.98 9.6 1.12 6.3 
38 152 249 29 160 152 243 29 160 
2 7.09 11.1 1.38 7.1 7.09 10.7 1.38 7.1 

50 180 281 35 180 180 272 35 180 

SIZE 

ASME 1500 & 1690 ASME 2500 & 2680 
Bolted Bonnet Welded Bonnet Welded Bonnet 
Standard Bore Standard Bore Standard Bore 

in A 
C D E 

A 
C D E 

A 
C D E mm WE WE WE 

½ 4.72 7.9 0.39 4.9 4.72 7.6 0.39 4.9 5.98 9.6 0.43 6.3 
13 120 200 10 125 120 192 10 125 152 243 11 160 
¾ 4.72 7.9 0.50 4.9 4.72 7.6 0.50 4.9 5.98 9.6 0.55 6.3 
19 120 200 13 125 120 192 13 125 152 243 14 160 
1 5.98 9.8 0.69 6.3 5.98 9.4 0.69 6.3 7.09 11.4 0.75 7.9 

25 152 250 18 160 152 240 18 160 180 290 19 200 
1¼ 5.98 9.8 0.91 6.3 5.98 9.4 0.91 6.3 7.87 13.2 0.98 9.8 
32 152 250 23 160 152 240 23 160 200 335 25 250 
1½ 7.09 11.1 1.12 7.1 7.09 10.7 1.12 7.1 7.87 13.2 1.10 9.8 
38 180 283 29 180 180 273 29 180 200 335 28 250 
2 7.87 12.8 1.38 7.9 7.87 12.4 1.38 7.9 9.06 15.4 1.38 11.8 

50 200 324 35 200 200 316 35 200 230 390 35 300 
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API 602 Y-PATTERN GLOBE VALVES 
FORGED CARBON , STAINLESS STEEL OR ALLOY STEEL 
¼” TO 2” (6 TO 50 mm) 
ASME CLASSES 800 TO 2680 

FE = Flanged Ends 
WE = Socket Weld / Threaded Ends 
 
WT = Weight 
CV = Flow Coefficient 

SIZE 

ASME 800 ASME 1500 & 1687 ASME 2500 & 2680 

Bolted Bonnet Welded Bonnet Bolted Bonnet Welded Bonnet Welded Bonnet 

Standard Bore Standard Bore Standard Bore Standard Bore Standard Bore 

in WT LB 

CV 

WT LB 

CV 

WT LB 

CV 

WT LB 

CV 

WT LB 

CV 

mm WE KG WE KG WE KG WE KG WE KG 

½ 4.4 3.3 3.3 3.3 9.3 3.3 7.7 3.3 9.9 4.0 

13 2.0   1.5   4.2   3.5   4.5   

¾ 4.9 5.9 4.4 5.9 9.3 5.9 7.7 5.9 15.7 6.8 

19 2.2   2.0   4.2   3.5   7.1   

1 9.3 11.2 8.4 11.2 12.1 11.2 11.0 11.2 24.3 13.3 

25 4.2   3.8   5.5   5.0   11.0   

1¼ 12.1 20.0 11.0 20.0 20.7 20.0 19.8 20.0 37.7 23.1 

32 5.5   5.0   9.4   9.0   17.1   

1½ 20.7 30 19.8 30 28.7 30 23.1 30 37.7 30 

38 9.4   9.0   13.0   10.5   17.1   

2 28.7 49 28.7 49 36.4 49 32.0 49 55.1 49 

50 13.0   13.0   16.5   14.5   25.0   
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API 602 PISTON CHECK VALVES 
FORGED CARBON , STAINLESS STEEL OR ALLOY STEEL 
¼” TO 2” (6 TO 50 mm) 
ASME CLASSES 150 TO 2680 

(1) Threaded and weld end valve bodies A182 F316L 
(2) Welded bonnets also available. 

DESIGN FEATURES: 
• Standard trim is stellite faced seat 

integral to the body and 13% chrome 
disc/ball (API trim 8). Other trims 
available on request. 

• Seat faces lapped for smooth finish 
and superior sealing. 

• Wall thickness per heavy wall API 602 
requirements. 

• Each valve is shell and seat pressure 
tested per industry standard API 598. 

• Check valve are suitable for service in 
horizontal line with cap vertical. 

• End Flanges have the following raised 
faces per ASME B16.5:  

         Classes 150-300: 1/16” (2mm). 
         Classes 600: 1/4” (7mm). 

• Other available options as follows: 
 -Alternate valve materials such as  
  chrome and stainless steel alloys. 
 -Alternate trim materials. 
 -NACE service. 
 -Special cleaning for applications  
  such as oxygen or chlorine. 
 -Other options available as specified. 

NOTE: See page 43 for flow, safety and maintenance information. 

Class  Bore 
Fig. No.  

Piston Ball 

150 Standard PC01 BC01 
Full PCL1 BCL1 

300 Standard PC03 BC03 
Full PCL3 BCL3 

600 Standard PC06 BC06 
Full PCL6 BCL6 

800 Standard PC08 BC08 
Full PCL8 BCL8 

1500 Standard PC15 BC15 
Full PCL5 BCL5 

1680 Standard PC16 BC16 
2500 Standard PC25 BC25 
2690 Standard PC26 BC26 

Design Specifications  

Item Applicable  
Specification 

Wall thickness  API 602 

Pressure - temperature ratings ASME B16.34 

General valve design  API 602 & B16.34 

End to End dimensions  ASME B16.10 

Flange design ASME B16.5 

Thread design ASME B1.20.1 

Butt Weld design ASME B16.25 

Socket Weld design ASME B16.11 

Materials ASTM 

STANDARD MATERIALS (Other materials available)   
PART MATERIALS 

Body  A105 +  
Stellite 6 Faced 

A182 F11 +  
Stellite 6 Faced 

A182 F22 +  
Stellite 6 Faced A182 F316 (1) 

Cap  A105 A182 F11 A182 F22 A182 F316 

Disc/Ball A276 T420 A276 T316 

Gasket (2) Spiral Wound SST with Graphite Spiral Wound SST 
with PTFE 

Spring Inconel 625 

Body / Cap Bolting (2) A193 Gr. B7 A193 Gr. B16 A193 Gr. B8M 

Identification Plate Series 300 SST 

Welded Bonnet Design 

Ball Check 
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PISTON CHECK VALVE DIMENSIONS (CLASS 150—800). 

WE = Socket Weld / Threaded Ends 
FE = Flanged Ends 
 
C = Center to top 

ADDITIONAL MATERIALS 
AND CLASSES AVAILABLE 

UPON REQUEST. 

SIZE 
ASME 150 ASME 300 ASME 600 

Bolted Bonnet Bolted Bonnet Bolted Bonnet 
Standard Bore Standard Bore Standard Bore 

in A 
C D 

A 
C D 

A 
C D mm FE FE FE 

½ 4.25 2.2 0.39 6.00 2.2 0.39 6.50 2.2 0.39 
13 108 55 10 152 55 10 165 55 10 
¾ 4.62 2.2 0.50 7.00 2.2 0.50 7.50 2.2 0.50 
19 117 55 13 178 55 13 190 55 13 
1 5.00 2.8 0.69 8.00 2.8 0.69 8.50 2.8 0.69 

25 127 72 18 203 72 18 216 72 18 
1¼ 5.50 3.2 0.91 8.50 3.2 0.91 9.00 3.2 0.91 
32 140 81 23 216 81 23 229 81 23 
1½ 6.50 3.6 1.12 9.00 3.7 1.12 9.50 3.7 1.12 
38 165 91 29 229 94 29 241 94 29 
2 8.00 4.4 1.26 10.50 4.4 1.38 11.50 4.4 1.38 

50 203 112 32 267 112 35 292 112 35 

SIZE 

ASME 800 
Bolted Bonnet Welded Bonnet 

Standard Bore Full Bore Standard Bore Full Bore 
in A 

C D 
A 

C D 
A 

C D 
A 

C D mm WE WE WE WE 
¼ 3.11 2.2 0.26 - - - 3.11 2.2 0.26 - - - 
6 79 55 7 - - - 79 55 7 - - - 
⅜ 3.11 2.2 0.39 - - - 3.11 2.2 0.39 - - - 
10 79 55 10 - - - 79 55 10 - - - 
½ 3.11 2.2 0.39 3.62 2.2 0.50 3.11 2.2 0.39 3.62 2.2 0.50 
13 79 55 10 92 55 13 79 55 10 92 55 13 
¾ 3.62 2.2 0.50 4.37 3.0 0.69 3.62 2.2 0.50 4.37 3.0 0.69 
19 92 55 13 111 72 18 92 55 13 111 72 18 
1 4.37 3.0 0.69 4.72 3.2 0.91 4.37 3.0 0.69 4.72 3.2 0.91 

25 111 72 18 120 81 23 111 72 18 120 81 23 
1¼ 4.72 3.2 0.91 5.98 3.7 1.12 4.72 3.2 0.91 5.98 3.7 1.12 
32 120 81 23 152 94 29 120 81 23 152 94 29 
1½ 5.98 3.7 1.12 6.77 4.4 1.40 5.98 3.7 1.12 6.77 4.4 1.42 
38 152 94 29 172 112 36 152 94 29 172 112 36 
2 6.77 4.4 1.38 8.66 5.2 1.85 6.77 4.4 1.38 8.66 5.2 1.85 

50 172 112 35 220 132 47 172 112 35 220 132 47 

Bolted Bonnet Flanged Ends Design Welded Bonnet Socket Weld Ends Design 
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PISTON CHECK VALVE DIMENSIONS (CLASS 1500—2680). 

WE = Socket Weld / Threaded Ends 
FE = Flanged Ends 
 
C = Center to top open 

ADDITIONAL MATERIALS 
AND CLASSES AVAILABLE 

UPON REQUEST. 

SIZE 
ASME 1500 & 1690 

Bolted Bonnet Welded Bonnet 
Standard Bore Full Bore Standard Bore Full Bore 

in A C D A C D A C D A C D mm FE WE WE WE WE 
¼ - 3.11 2.9 0.26 - - - 3.11 2.9 0.39 - - - 
6 - 79 73 7 - - - 79 73 10 - - - 
⅜ - 3.11 2.9 0.39 - - - 3.11 2.9 0.50 - - - 
10 - 79 73 10 - - - 79 73 13 - - - 
½ 8.50 3.62 2.9 0.39 4.37 2.9 0.50 3.62 2.9 0.39 4.37 2.9 0.50 
13 216 92 73 10 111 73 13 92 73 10 111 73 13 
¾ 9.00 4.37 2.9 0.50 4.72 3.3 0.69 4.37 2.9 0.51 4.72 3.3 0.69 
19 229 111 73 13 120 84 18 111 73 13 120 84 18 
1 10.00 4.72 3.3 0.69 5.98 3.8 0.91 4.72 3.3 0.69 5.98 3.8 0.91 

25 254 120 84 18 152 97 23 120 84 18 152 97 23 
1¼ 11.00 5.98 3.8 0.91 6.77 4.5 1.12 5.98 3.8 0.91 6.77 4.5 1.12 
32 279 152 97 23 172 115 29 152 97 23 172 115 29 
1½ 12.00 6.77 4.5 1.12 8.66 5.2 1.38 6.77 4.5 1.12 8.66 5.2 1.38 
38 305 172 115 29 220 132 35 172 115 29 220 132 35 
2 14.50 8.66 5.2 1.38 9.84 5.2 1.85 8.66 5.2 1.38 10.24 5.2 1.85 

50 368 220 132 35 250 132 47 220 132 35 260 132 47 

SIZE 
ASME 2500 & 2680 

Bolted Bonnet Welded Bonnet 
Standard Bore Standard Bore 

in A C D A C D mm WE WE 
½ 5.91 4.0 0.43 5.91 5.3 0.55 
13 150 102 11 150 135 14 
¾ 5.91 4.0 0.43 5.91 5.3 0.55 
19 150 102 11 150 135 14 
1 6.69 4.2 0.55 6.69 5.7 0.75 

25 170 107 14 170 146 19 
1¼ 7.87 5.0 0.63 7.87 6.9 0.98 
32 200 128 16 200 176 25 
1½ 7.87 5.0 0.98 7.87 6.9 1.10 
38 200 128 25 200 176 28 
2 9.84 5.6 1.10 9.84 7.7 1.38 

50 250 143 28 250 196 35 

Bolted Bonnet Flanged Ends Design Welded Bonnet Socket Weld Ends Design 
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API 602 PISTON CHECK VALVES 
FORGED CARBON , STAINLESS STEEL OR ALLOY STEEL 
¼” TO 2” (6 TO 50 mm) 
ASME CLASSES 150 TO 2680 

FE = Flanged Ends 
WE = Socket Weld / Threaded Ends 
 
WT = Weight 
CV = Flow Coefficient 

SIZE 
ASME 150 ASME 300 ASME 600 ASME 800 

Bolted Bonnet Bolted Bonnet Bolted Bonnet Bolted Bonnet Welded Bonnet 
Standard Bore Standard Bore Standard Bore Standard Bore Full Bore Standard Bore Full Bore 

in WT LB 
CV 

WT LB 
CV 

WT LB 
CV 

WT LB 
CV 

WT LB 
CV 

WT LB 
CV 

WT LB 
CV 

mm FE KG FE KG FE KG WE KG WE KG WE KG WE KG 

¼ - - - - - - 3.3 0.7 - - 3.1 0.7 - - 
6 -   -   -   1.5   -   1.4   -   
⅜ - - - - - - 3.3 1.5 - - 3.1 1.5 - - 
10 -   -   -   1.5   -   1.4   -   
½ 7.5 1.5 8.2 1.5 7.5 1.5 3.1 1.5 4.2 2.6 3.1 1.5 4.2 2.6 
13 3.4   3.7   3.4   1.4   1.9   1.4   1.9   
¾ 9.7 2.7 10.6 2.7 12.8 2.7 4.2 2.7 5.7 4.9 4.0 2.7 5.7 4.9 
19 4.4   4.8   5.8   1.9   2.6   1.8   2.6   
1 18.1 5.1 19.4 5.1 20.9 5.1 5.7 5.1 9.3 8.9 5.7 5.1 9.3 8.9 

25 8.2   8.8   9.5   2.6   4.2   2.6   4.2   
1¼ 19.6 9.1 21.2 9.1 22.9 9.1 9.3 9.1 11.7 13.7 9.3 9.1 11.7 13.7 
32 8.9   9.6   10.4   4.2   5.3   4.2   5.3   
1½ 26.5 14.0 30.2 14.0 34.4 14.0 11.7 14.0 19.8 21.9 11.7 14.0 19.8 21.9 
38 12.0   13.7   15.6   5.3   9.0   5.3   9.0   
2 31.5 22.4 39.2 22.4 54.0 22.4 19.8 22.4 34.4 40 19.8 22.4 34.4 40 

50 14.3   17.8   24.5   9.0   15.6   9.0   15.6   

SIZE 

ASME 1500 & 1687 ASME 2500 & 2680 

Bolted Bonnet Welded Bonnet Bolted Bonnet Welded Bonnet 

Standard Bore Full Bore Standard Bore Full Bore Standard Bore Standard Bore 

in WT LB WT LB 
CV 

WT LB 
CV 

WT LB 
CV 

WT LB 
CV 

WT LB 
CV 

WT LB 
CV 

mm FE KG WE KG WE KG WE KG WE KG WE KG WE KG 

¼ - 4.9 0.7 - - 4.9 0.7 - - - - - - 

6 - 2.2   -   2.2   -   -   -   

⅜ - 4.9 1.5 - - 4.9 1.5 - - - - - - 

10 - 2.2   -   2.2   -   -   -   

½ 20.7 5.3 1.5 6.4 1.5 5.3 1.5 6.4 1.5 17.6 1.8 15.4 3.0 

13 9.4 2.4   2.9   2.4   2.9   8.0   7.0   

¾ 24.7 6.4 2.7 10.1 2.7 6.4 2.7 10.1 2.7 17.2 1.9 15.0 3.1 

19 11.2 2.9   4.6   2.9   4.6   7.8   6.8   

1 31.7 10.1 5.1 14.3 5.1 10.1 5.1 14.3 5.1 26.5 3.2 24.3 6.0 

25 14.4 4.6   6.5   4.6   6.5   12.0   11.0   

1¼ 35.3 14.3 9.1 23.1 9.1 14.3 9.1 23.1 9.1 43.0 4.3 39.7 10.5 

32 16.0 6.5   10.5   6.5   10.5   19.5   18.0   

1½ 47.4 23.1 14.0 34.4 14.0 23.1 14.0 34.4 14.0 42.5 10.7 39.0 13.5 

38 21.5 10.5   15.6   10.5   15.6   19.3   17.7   

2 61.7 34.2 22.4 37.5 22.4 34.2 22.4 37.5 22.4 59.5 14.2 63.9 22.4 

50 28.0 15.5   17.0   15.5   17.0   27.0   29.0   
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API 602 SWING CHECK VALVES 
FORGED CARBON , STAINLESS STEEL OR ALLOY STEEL 
¼” TO 2” (6 TO 50 mm) 
ASME CLASSES 150 TO 2680 

(1) Threaded and weld end valve bodies A182 F316L 
(2) Welded bonnets also available. 

DESIGN FEATURES: 
• Standard trim is stellite faced seat 

rings and 13% chrome disc (API trim 
8). Other trims available on request. 

• Seat faces lapped for smooth finish 
and superior sealing. 

• Wall thickness per heavy wall API 602 
requirements. 

• Swivel disc for improved seat align-
ment and longer life. 

• Each valve is shell and seat pressure 
tested per industry standard API 598. 

• Check valve are suitable for service in 
horizontal line with cap vertical or in a 
vertical line with flow upward. 

• Carrier Pin is confined within the 
body wall and is not accessible from 
the exterior, thus no side body penetra-
tions, eliminating a common leak path. 

• End Flanges have the following raised 
faces per ASME B16.5:  

         Classes 150-300: 1/16” (2mm). 
         Classes 600: 1/4” (7mm). 

• Other available options as follows: 
 -Alternate valve materials such as  
  chrome and stainless steel alloys 
 -Alternate trim materials 
 -NACE service 
 -Special cleaning for applications  
  such as oxygen or chlorine 

-Other options available as specified 

NOTE: See page 43 for flow, safety and maintenance information. 

Class  Bore Fig. No.  

150 Standard ^t01 
Full ^tL1 

300 Standard ^t03 
Full ^tL3 

600 Standard ^t06 
Full ^tL6 

800 Standard ^t08 
Full ^tL8 

1500 Standard ^t15 
Full ^tL5 

1680 Standard ^t16 
2500 Standard ^t25 
2690 Standard ^t26 

Design Specifications  
Item Applicable Specification 

Wall thickness  API 602 
Pressure - temperature ratings ASME B16.34 

General valve design  API 602 & B16.34 
End to End dimensions  ASME B16.10 

Flange design ASME B16.5 
Thread design ASME B1.20.1 

Butt Weld design ASME B16.25 
Socket Weld design ASME B16.11 

Materials ASTM 

STANDARD MATERIALS (Other materials available)   

PART MATERIALS 

Body  A105 A182 F11 A182 F22 A182 F316 (1) 

Cap  A105 A182 F11 A182 F22 A182 F316 

Disc A276 T420 A276 T316 

Seat Ring  SST 410 + Stellite 6 Faced   316 SST 

Gasket (2) Spiral Wound SST with Graphite Spiral Wound SST 
with PTFE 

Carrier 304 SST 316 SST 

Carrier Pin 304 SST 316 SST 

Disc Nut A182 F316 or  
A194 Gr. 8M 

Body / Cap Bolting (2) A193 Gr. B7 A193 Gr. B16 A193 Gr. B8M 

Identification Plate Series 300 SST 

A182 F304 or A194 Gr. 8 

Welded Bonnet Design 
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SWING CHCK VALVE DIMENSIONS (CLASS 150—800). 

WE = Socket Weld / Threaded Ends 
FE = Flanged Ends 
 
C = Center to top 

SIZE 
ASME 150 ASME 300 ASME 600 

Bolted Bonnet Bolted Bonnet Bolted Bonnet 
Standard Bore Standard Bore Standard Bore 

in A 
C D 

A 
C D 

A 
C D mm FE FE FE 

½ 4.25 2.2 0.39 6.00 2.2 0.39 6.50 2.2 0.39 
13 108 55 10 152 55 10 165 55 10 
¾ 4.62 2.2 0.50 7.00 2.2 0.50 7.50 2.2 0.50 
19 117 55 13 178 55 13 190 55 13 
1 5.00 2.8 0.69 8.00 2.8 0.69 8.50 2.8 0.69 

25 127 72 18 203 72 18 216 72 18 
1¼ 5.50 3.2 0.91 8.50 3.2 0.91 9.00 3.2 0.91 
32 140 81 23 216 81 23 229 81 23 
1½ 6.50 3.6 1.12 9.00 3.7 1.12 9.50 3.7 1.12 
38 165 91 29 229 94 29 241 94 29 
2 8.00 4.4 1.26 10.50 4.4 1.38 11.50 4.4 1.38 

50 203 112 32 267 112 35 292 112 35 

SIZE 

ASME 800 
Bolted Bonnet Welded Bonnet 

Standard Bore Full Bore Standard Bore Full Bore 
in A 

C D 
A 

C D 
A 

C D 
A 

C D mm WE WE WE WE 
¼ 3.11 2.2 0.26 - - - 3.11 2.2 0.26 - - - 
6 79 55 7 - - - 79 55 7 - - - 
⅜ 3.11 2.2 0.39 - - - 3.11 2.2 0.39 - - - 
10 79 55 10 - - - 79 55 10 - - - 
½ 3.11 2.2 0.39 3.62 2.2 0.50 3.11 2.2 0.39 3.62 2.2 0.50 
13 79 55 10 92 55 13 79 55 10 92 55 13 
¾ 3.62 2.2 0.50 4.37 3.0 0.69 3.62 2.2 0.50 4.37 3.0 0.69 
19 92 55 13 111 72 18 92 55 13 111 72 18 
1 4.37 3.0 0.69 4.72 3.2 0.91 4.37 3.0 0.69 4.72 3.2 0.91 

25 111 72 18 120 81 23 111 72 18 120 81 23 
1¼ 4.72 3.2 0.91 4.72 3.7 1.12 4.72 3.2 0.91 4.72 3.7 1.12 
32 120 81 23 120 94 29 120 81 23 120 94 29 
1½ 4.72 3.7 1.12 5.51 4.4 1.40 4.72 3.7 1.12 5.51 4.4 1.42 
38 120 94 29 140 112 36 120 94 29 140 112 36 
2 5.51 4.4 1.38 6.30 5.2 1.85 5.51 4.4 1.38 6.30 5.2 1.85 

50 140 112 35 160 132 47 140 112 35 160 132 47 

ADDITIONAL MATERIALS 
AND CLASSES AVAILABLE 

UPON REQUEST. 

Bolted Bonnet Flanged Ends Design Welded Bonnet Socket Weld Ends Design 
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SWING CHECK VALVE DIMENSIONS (CLASS 1500—2680). 

WE = Socket Weld / Threaded Ends 
FE = Flanged Ends 
 
C = Center to top open 

ADDITIONAL MATERIALS 
AND CLASSES AVAILABLE 

UPON REQUEST. 

SIZE 
ASME 1500 & 1690 

Bolted Bonnet Welded Bonnet 
Standard Bore Full Bore Standard Bore Full Bore 

in A C D A C D A C D A C D mm FE WE WE WE WE 
¼ - 3.11 2.9 0.26 - - - 3.11 2.9 0.39 - - - 
6 - 79 73 7 - - - 79 65 10 - - - 
⅜ - 3.11 2.9 0.39 - - - 3.11 2.9 0.50 - - - 
10 - 79 73 10 - - - 79 65 13 - - - 
½ 8.50 3.62 2.9 0.39 4.37 2.9 0.50 3.62 2.9 0.39 4.37 2.9 0.50 
13 216 92 73 10 111 73 13 92 65 10 111 65 13 
¾ 9.00 4.37 2.9 0.50 4.72 3.3 0.69 4.37 2.9 0.51 4.72 3.3 0.69 
19 229 111 73 13 120 84 18 111 65 13 120 77 18 
1 10.00 4.72 3.3 0.69 4.72 3.8 0.91 4.72 3.3 0.69 4.72 3.8 0.91 

25 254 120 84 18 120 97 23 120 77 18 120 89 23 
1¼ 11.00 4.72 3.8 0.91 5.51 4.5 1.12 4.72 3.8 0.91 5.51 4.5 1.12 
32 279 120 97 23 140 115 29 120 89 23 140 103 29 
1½ 12.00 5.51 4.5 1.12 6.30 5.2 1.38 5.51 4.5 1.12 6.30 5.2 1.38 
38 305 140 115 29 160 132 35 140 103 29 160 115 35 
2 14.50 6.30 5.2 1.38 8.66 5.2 1.85 6.30 5.2 1.38 8.66 5.2 1.85 

50 368 160 132 35 220 152 47 160 115 35 220 132 47 

SIZE 
ASME 2500 & 2680 

Bolted Bonnet Welded Bonnet 
Standard Bore Standard Bore 

in A C D A C D mm WE WE 
½ 5.91 3.4 0.55 5.91 3.4 0.55 
13 150 87 14 150 87 14 
¾ 5.91 3.6 0.55 5.91 3.4 0.55 
19 150 92 14 150 87 14 
1 6.69 4.4 0.75 6.69 3.6 0.75 

25 170 113 19 170 92 19 
1¼ 7.87 4.4 1.10 7.87 4.4 1.10 
32 200 113 28 200 113 28 
1½ 7.87 5.2 1.10 7.87 4.4 1.10 
38 200 131 28 200 113 28 
2 9.84 5.9 1.50 9.84 5.2 1.50 

50 250 151 38 250 131 38 

Bolted Bonnet Flanged Ends Design Welded Bonnet Socket Weld Ends Design 
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API 602 SWING CHECK VALVES 
FORGED CARBON , STAINLESS STEEL OR ALLOY STEEL 
¼” TO 2” (6 TO 50 mm) 
ASME CLASSES 150 TO 2680 

FE = Flanged Ends 
WE = Socket Weld / Threaded Ends 
 
WT = Weight 
CV = Flow Coefficient 

SIZE 
ASME 150 ASME 300 ASME 600 ASME 800 

Bolted Bonnet Bolted Bonnet Bolted Bonnet Bolted Bonnet Welded Bonnet 
Standard Bore Standard Bore Standard Bore Standard Bore Full Bore Standard Bore Full Bore 

in WT LB 
CV 

WT LB 
CV 

WT LB 
CV 

WT LB 
CV 

WT LB 
CV 

WT LB 
CV 

WT LB 
CV 

mm FE KG FE KG FE KG WE KG WE KG WE KG WE KG 

¼ - - - - - - 2.9 0.7 - - 2.9 0.7 - - 
6 -   -   -   1.3   -   1.3   -   
⅜ - - - - - - 2.9 1.5 - - 2.9 1.5 - - 
10 -   -   -   1.3   -   1.3   -   
½ 7.1 1.5 7.7 1.5 7.1 1.5 2.6 1.5 3.7 2.6 2.6 1.5 3.7 2.6 
13 3.2   3.5   3.2   1.2   1.7   1.2   1.7   
¾ 9.3 2.7 10.1 2.7 12.3 2.7 3.7 2.7 5.3 4.9 3.7 2.7 5.3 4.9 
19 4.2   4.6   5.6   1.7   2.4   1.7   2.4   
1 17.6 5.1 19.0 5.1 20.5 5.1 5.3 5.1 8.8 8.9 5.3 5.1 8.8 8.9 

25 8.0   8.6   9.3   2.4   4.0   2.4   4.0   
1¼ 19.2 9.1 20.7 9.1 22.5 9.1 8.8 9.1 11.2 13.7 8.8 9.1 11.2 13.7 
32 8.7   9.4   10.2   4.0   5.1   4.0   5.1   
1½ 26.0 14.0 29.8 14.0 34.0 14.0 11.2 14.0 19.2 21.9 11.2 14.0 19.2 21.9 
38 11.8   13.5   15.4   5.1   8.7   5.1   8.7   
2 31.1 22.4 38.8 22.4 53.6 22.4 19.4 22.4 33.7 40 19.4 22.4 33.7 40 

50 14.1   17.6   24.3   8.8   15.3   8.8   15.3   

SIZE 

ASME 1500 & 1687 ASME 2500 & 2680 

Bolted Bonnet Welded Bonnet Bolted Bonnet Welded Bonnet 

Standard Bore Full Bore Standard Bore Full Bore Standard Bore Standard Bore 

in WT LB WT LB 
CV 

WT LB 
CV 

WT LB 
CV 

WT LB 
CV 

WT LB 
CV 

WT LB 
CV 

mm FE KG WE KG WE KG WE KG WE KG WE KG WE KG 

¼ - 4.9 0.7 - - 4.4 0.7 - - - - - - 

6 - 2.2   -   2.0   -   -   -   

⅜ - 4.4 1.5 - - 4.4 1.5 - - - - - - 

10 - 2.0   -   2.0   -   -   -   

½ 20.3 4.9 1.5 6.0 1.5 4.4 1.5 6.0 1.5 16.1 1.8 14.3 3.0 

13 9.2 2.2   2.7   2.0   2.7   7.3   6.5   

¾ 24.3 6.0 2.7 9.5 2.7 6.0 2.7 9.5 2.7 16.1 1.9 14.3 3.1 

19 11.0 2.7   4.3   2.7   4.3   7.3   6.5   

1 31.3 9.7 5.1 13.7 5.1 9.7 5.1 13.7 5.1 25.4 3.2 23.1 6.0 

25 14.2 4.4   6.2   4.4   6.2   11.5   10.5   

1¼ 34.8 13.9 9.1 22.5 9.1 13.9 9.1 22.5 9.1 41.7 4.3 38.6 10.5 

32 15.8 6.3   10.2   6.3   10.2   18.9   17.5   

1½ 47.0 22.7 14.0 33.7 14.0 22.7 14.0 33.7 14.0 41.7 10.7 38.6 13.5 

38 21.3 10.3   15.3   10.3   15.3   18.9   17.5   

2 61.3 33.7 22.4 36.8 22.4 33.7 22.4 36.8 22.4 58.9 14.2 62.8 22.4 

50 27.8 15.3   16.7   15.3   16.7   26.7   28.5   
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API 602 Y-PATTERN PISTON CHECK VALVES 
FORGED CARBON , STAINLESS STEEL OR ALLOY STEEL 
¼” TO 2” (6 TO 50 mm) 
ASME CLASSES 800 TO 2680 

NOTE: See page 43 for flow, safety 
and maintenance information. 

Class  Bore Fig. No.  

800 
Standard YL08 

Full YLL8 

1500 
Standard YL15 

Full YLL5 

1680 Standard YL16 

2500 Standard YL25 

2690 Standard YL26 

Design Specifications  
Item Applicable Specification 

Wall thickness  API 602 
Pressure - temperature ratings ASME B16.34 

General valve design  API 602 & B16.34 
End to End dimensions  ASME B16.10 

Flange design ASME B16.5 
Thread design ASME B1.20.1 

Butt Weld design ASME B16.25 
Socket Weld design ASME B16.11 

Materials ASTM 

STANDARD MATERIALS (Other materials available)   

PART MATERIALS 

Body  A105 +  
Stellite 6 Faced 

A182 F11 +  
Stellite 6 Faced 

A182 F22 +  
Stellite 6 Faced A182 F316 (1) 

Cap  A105 A182 F11 A182 F22 A182 F316 

Disc/Ball A276 T420 A276 T316 

Gasket (2) Spiral Wound SST with Graphite Spiral Wound 
SST with PTFE 

Spring Inconel 625 

Body / Cap Bolting (2) A193 Gr. B7 A193 Gr. B16 A193 Gr. B8M 

Identification Plate Series 300 SST 

(1) Threaded and weld end valve bodies A182 F316L 
(2) Welded bonnets also available. 

DESIGN FEATURES: 
• Standard trim is stellite faced 

seat integral to the body and 
13% chrome disc (API trim 8). 
Other trims available on request. 

• Seat faces lapped for smooth 
finish and superior sealing. 

• Wall thickness per heavy wall 
API 602 requirements. 

• Each valve is shell and seat 
pressure tested per industry stan-
dard API 598. 

• Check valve are suitable for 
service in horizontal line with 
cap vertical or in a vertical line 
with flow upward. 

• End Flanges have the following 
raised faces per ASME B16.5:  

         Classes 150-300: 1/16” (2mm). 
         Classes 600: 1/4” (7mm). 
• Y-Pattern features reduced flow 

restrictions compared to the upright 
design. 

• Other available options as follows: 
 -Alternate valve materials such as  
  chrome and stainless steel alloys. 
 -Alternate trim materials. 
 -NACE service. 
 -Special cleaning for applications  
  such as oxygen or chlorine. 
 -Other options available as specified. 

Welded Bonnet Design 
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Y-PATTERN PISTON CHECK VALVE DIMENSIONS (CLASS 800—2680). 

WE = Socket Weld / Threaded Ends 
 
C = Center to top open 

SIZE 
ASME 800 

Bolted Bonnet Welded Bonnet 
Standard Bore Standard Bore 

in A 
C D 

A 
C D 

mm WE WE 
½ 4.17 3.5 0.39 4.17 3.0 0.39 
13 106 88 10 106 77 10 
¾ 4.17 3.5 0.50 4.17 3.0 0.50 
19 106 88 13 106 77 13 
1 4.72 4.0 0.69 4.72 3.5 0.69 

25 120 101 18 120 88 18 
1¼ 5.98 4.9 0.91 5.98 4.3 0.91 
32 152 124 23 152 108 23 
1½ 5.98 4.9 1.12 5.98 4.3 1.12 
38 152 124 29 152 108 29 
2 7.09 5.9 1.38 7.09 4.9 1.38 

50 180 142 35 180 124 35 

SIZE 
ASME 1500 & 1690  ASME 2500 & 2680 

Bolted Bonnet Welded Bonnet  Welded Bonnet 
Standard Bore Standard Bore  Standard Bore 

in A 
C D 

A 
C D 

A 
C D 

mm WE WE WE 
½ 4.72 4.1 0.39 4.72 3.5 0.39 5.98 4.4 0.43 
13 120 103 10 120 88 10 152 111 11 
¾ 4.72 4.1 0.50 4.72 3.5 0.50 5.98 4.4 0.55 
19 120 103 13 120 88 13 152 111 14 
1 5.98 5.0 0.69 5.98 4.3 0.69 7.09 5.0 0.75 

25 152 126 18 152 108 18 180 128 19 
1¼ 5.98 5.7 0.91 5.98 4.3 0.91 7.87 5.7 0.98 
32 152 146 23 152 108 23 200 145 25 
1½ 7.09 5.7 1.12 7.09 4.9 1.12 7.87 5.7 1.10 
38 180 146 29 180 124 29 200 145 28 
2 7.87 6.6 1.38 7.87 5.7 1.38 9.06 6.3 1.38 

50 200 168 35 200 144 35 230 160 35 

ADDITIONAL MATERIALS AND CLASSES 
AVAILABLE UPON REQUEST. 
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API 602 Y-PATTERN PISTON CHECK VALVES 
FORGED CARBON , STAINLESS STEEL OR ALLOY STEEL 
¼” TO 2” (6 TO 50 mm) 
ASME CLASSES 800 TO 2680 

WE = Socket Weld / Threaded Ends 
 
WT = Weight 
CV = Flow Coefficient 

SIZE 

ASME 800 

Bolted Bonnet Welded Bonnet 

Standard Bore Standard Bore 

in WT LB 
CV 

WT LB 
CV 

mm WE KG WE KG 

½ 3.1 1.5 2.6 1.5 

13 1.4   1.2   

¾ 4.2 2.7 2.6 2.7 

19 1.9   1.2   

1 5.7 5.1 4.4 5.1 

25 2.6   2.0   

1¼ 9.3 9.1 7.3 9.1 

32 4.2   3.3   

1½ 11.7 14.0 11.0 14.0 

38 5.3   5.0   

2 19.8 22.4 15.4 22.4 

50 9.0   7.0   

SIZE 

ASME 1500 & 1687 ASME 2500 & 2680 

Bolted Bonnet Welded Bonnet Welded Bonnet 

Standard Bore Standard Bore Standard Bore 

in WT LB 
CV 

WT LB 
CV 

WT LB 
CV 

mm WE KG WE KG WE KG 

½ 5.7 1.5 4.4 1.5 7.7 3.0 

13 2.6   2.0   3.5   

¾ 5.7 2.7 4.4 2.7 7.7 3.1 

19 2.6   2.0   3.5   

1 9.3 5.1 7.3 5.1 13.7 6.0 

25 4.2   3.3   6.2   

1¼ 11.7 9.1 9.3 9.1 22.9 10.5 

32 5.3   4.2   10.4   

1½ 19.8 14.0 15.4 14.0 22.9 13.5 

38 9.0   7.0   10.4   

2 25.4 22.4 20.9 22.4 32.2 22.4 

50 11.5   9.5   14.6   
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FORGED CRYOGENIC VALVES  

The quality and benefits expected of all Powell valves 
are extended and preserved with its cryogenic line. 

For more information, see Powell’s Cryogenic catalog. 

 Valves in cold service can present an engineering challenge 
because of the fragility of the packing at continuously low tem-
peratures. To combat this, Powell Valves offers an assortment of 
cryogenic valves that all come standard with an extended bonnet 
and stem. These extensions help to keep the packing away from 
the low temperatures of the cryogenic fluid and thus function 
safely and efficiently. 

Features: 
⇒ All cryogenic valves are specially processed and 

carefully cleaned and degreased in specialized clean 
areas. They are then sealed to prevent contamination. 

⇒ Cryogenic valves can serve in temperatures as low as 
–423° F. 

⇒ Powell welcomes the development of custom designs 
needed to accommodate unique customer needs. 

⇒ Extended bonnets and stems provide an adequate 
distance for the packing to maintain the safety, integ-
rity and efficiency of the valve. 

⇒ Powell also provides non-extended cryogenic valves, 
but recommends their use in only intermittent and 
non-extreme cold uses. 

⇒ At the customers’ request, Powell also offers bonnet 
chamber ventilation in order to prevent excess pres-
sure build up caused by trapped cryogenic liquids. 

Cryogenic Forged Gate Valve 
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FORGED BELLOSEAL VALVES  

The quality and benefits expected of all Powell valves 
are extended and preserved with its Belloseal line. 

For more information, see Powell’s Belloseal brochure. 

When sensitive services call for the best in leakage 
prevention, Powell Belloseal valves are the perfect 
answer. Whether it is preventing the exposure of 
harmful toxic fluids, maintaining high vacuums, or 
preventing the loss of high cost fluids, Powell Bel-
loseal products are the ultimate valves in total fluid 
containment and durability. Bellows of the formed 
convolute type are closely secured to the bonnet and 
seal welded to the stem, creating a firm seal between 
the two while still allowing the opening and closing 
of the stem. 

Features: 
⇒ Bellows are designed to same pressure/

temperature ranges of the valves they inhabit. 
⇒ In addition to the primary bellows seal, Powell 

Belloseal valves maintain a secondary packing 
seal. This additional seal allows safe operation 
of the valve in the event of a bellows failure 
until the bellows can be replaced. 

⇒ All Powell Belloseals are built in accordance of 
MSS SP-117 and API 602 specifications. 
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VALVE STANDARDS AND RELATED INFORMATION 

1.  Steel and Corrosion Resistant Designs 

(A) ASME B16.34  ĺ Valves – Flanged, Threaded, and Welded End 

This is the basic ASME valve standard for steel and corrosion resistant alloys. This standard contains re-
quirements such as minimum shell wall thickness, pressure/temperature ratings, and pressure testing re-
quirements. 

(B) API Standard 602 ĺ Steel Gate, Globe, and Check Valves for Sizes NPS 4 (DN 100) and Smaller for the  
          Petroleum and Natural Gas Industries 

This is the basic standard for forged valves NPS 4 and under. It also defines the pressure/temperature ratings 
for the intermediate class 800. 

(C) API Standard 598 ĺ Valve Inspection and Testing 

This standard is referenced by both ASME B16.34 and API 602 and contains minimum inspection and pres-
sure test requirements. 

(E) ASME B16.5       ĺ Pipe Flanges and Flange Fittings 

(F) ASME B16.11  ĺ Forged Fittings, Socket Welding and Threaded 

(G) MSS SP-25   ĺ Standard Marking System for Valves, Fittings, Flanges and Unions 

(H) MSS SP-55  ĺ Quality Standard for Steel Castings for Valves, Flanges, Fittings, and Other Piping  
         Components 

2. Powell Publications and Miscellaneous Information 

The Handbook of Valve Information contains valve selection, storage, installation, operation, and maintenance infor-
mation for all Powell Valves. 
 
NOTE: Prior to any installation or maintenance, appropriate precautions must be followed. For example, all pressure 
must be relieved from the valve and affected piping prior to servicing and proper protective clothing and equipment 
must be worn. 
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PRESSURE/TEMPERATURE RATINGS 

TABLE 1 
ASTM A105 

ASTM A350 LF2 

Upon prolonged exposure to temperatures above 800º F, the carbide phase of steel may be converted to 
graphite. Permissible, but not recommended for prolonged use above 800º F. 

Working Pressures by Classes, psig 
Temperature. ºF 150 300 600 800 1500 2500 4500 

-20 to 100 285 740 1,480 1,975 3,705 6,170 11,110 
200 260 680 1,360 1,810 3,395 5,655 10,185 
300 230 655 1,310 1,745 3,270 5,450 9,815 
400 200 635 1,265 1,690 3,170 5,280 9,505 
500 170 605 1,205 1,610 3,015 5,025 9,040 

600 140 570 1,135 1,515 2,840 4,730 8,515 
650 125 550 1,100 1,465 2,745 4,575 8,240 
700 110 530 1,060 1,415 2,665 4,425 7,960 
750 95 505 1,015 1,350 2,535 4,230 7,610 
800 80 410 825 1,100 2,055 3,430 6,170 

Working Pressures by Classes, psig 
Temperature. ºF 150 300 600 800 1500 2500 4500 

-20 to 100 290 750 1,500 2,000 3,750 6,250 11,250 
200 260 750 1,500 2,000 3,750 6,250 11,250 
300 230 720 1,445 1,925 3,610 6,015 10,830 
400 200 695 1,385 1,850 3,465 5,775 10,400 
500 170 665 1,330 1,775 3,325 5,540 9,965 
600 140 605 1,210 1,615 3,025 5,040 9,070 
650 125 590 1,175 1,570 2,940 4,905 8,825 
700 110 570 1,135 1,515 2,840 4,730 8,515 
750 95 530 1,065 1,420 2,660 4,430 7,970 
800 80 510 1,015 1,355 2,540 4,230 7,610 
850 65 485 975 1,300 2,435 4,060 7,305 
900 50 450 900 1,200 2,245 3,745 6,740 
950 35 320 640 850 1,595 2,655 4,785 

1000 20 215 430 575 1,080 1,800 3,240 
1050 20(1) 145 290 385 720 1,200 2,160 
1100 20(1) 95 190 255 480 800 1,440 

Use normalized and tempered material only. Not to be used over 1100º F. 

NOTE:  (1) For welding end valves only. Flanged end rating terminate at 1000º F. 

ASTM A182 F11 

TABLE 2 
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PRESSURE/TEMPERATURE RATINGS 

TABLE 3 
ASTM A182 F22 

Not to be used over 1100º F. 

Working Pressures by Classes, psig                 
Temperature. ºF 150 300 600 800 1500 2500 4500 

-20 to 100 290 750 1,500 2,000 3,750 6,250 11,250 
200 260 750 1,500 2,000 3,750 6,250 11,250 
300 230 730 1,455 1,940 3,640 6,070 10,925 
400 200 705 1,410 1,880 3,530 5,880 10,585 
500 170 665 1,330 1,775 3,325 5,540 9,965 
600 140 605 1,210 1,615 3,025 5,040 9,070 
650 125 590 1,175 1,570 2,940 4,905 8,825 
700 110 570 1,135 1,515 2,840 4,730 8,515 
750 95 530 1,065 1,420 2,660 4,430 7,970 
800 80 510 1,015 1,355 2,540 4,230 7,610 
850 65 485 975 1,300 2,435 4,060 7,305 
900 50 450 900 1,200 2,245 3,745 6,740 
950 35 385 755 1,025 1,930 3,220 5,795 

1000 20 265 535 710 1,335 2,230 4,010 
1050 20(1) 175 350 465 875 1,455 2,625 
1100 20(1) 110 220 295 550 915 1,645 

Working Pressures by Classes, psig                 
Temperature ºF 150 300 600 800 1500 2500 4500 

-20 to 100 290 750 1,500 2,000 3,750 6,250 11,250 
200 260 735 1,470 1,965 3,680 6,135 11,040 
300 230 700 1,400 1,865 3,495 5,830 10,490 
400 200 670 1,335 1,780 3,345 5,570 10,030 
500 170 645 1,290 1,725 3,230 5,385 9,690 
600 140 605 1,210 1,615 3,025 5,040 9,070 
650 125 590 1,175 1,570 2,940 4,905 8,825 
700 110 570 1,135 1,515 2,840 4,730 8,515 
750 95 530 1,065 1,420 2,660 4,430 7,970 
800 80 510 1,015 1,355 2,540 4,230 7,610 
850 65 485 975 1,300 2,435 4,060 7,305 
900 50 375 745 995 1,870 3,115 5,605 
950 35 275 550 735 1,370 2,285 4,115 

1000 20 200 400 530 995 1,655 2,985 
1050 20(1) 145 290 385 720 1,200 2,160 
1100 20(1) 95 190 255 480 800 1,440 
1150 20(1) 60 125 165 310 515 925 
1200 15(1) 35 70 95 170 285 515 

ASTM A182 F5 

NOTE:  (1) For welding end valves only. Flanged end rating terminate at 1000º F. 

TABLE 4 
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PRESSURE/TEMPERATURE RATINGS 

TABLE 5 
ASTM A182 F9 

Working Pressures by Classes, psig                 
Temperature ºF 150 300 600 800 1500 2500 4500 

-20 to 100 290 750 1,500 2,000 3,750 6,250 11,250 
200 260 750 1,500 2,000 3,750 6,250 11,250 
300 230 730 1,455 1,940 3,640 6,070 10,925 
400 200 705 1,410 1,880 3,530 5,880 10,585 
500 170 665 1,330 1,775 3,325 5,540 9,965 
600 140 605 1,210 1,615 3,025 5,040 9,070 
650 125 590 1,175 1,570 2,940 4,905 8,825 
700 110 570 1,135 1,515 2,840 4,730 8,515 
750 95 530 1,065 1,420 2,660 4,430 7,970 
800 80 510 1,015 1,355 2,540 4,230 7,610 
850 65 485 975 1,300 2,435 4,060 7,305 
900 50 450 900 1,200 2,245 3,745 6,740 
950 35 375 755 1,005 1,885 3,145 5,655 

1000 20 255 505 675 1,270 2,115 3,805 
1050 20(1) 170 345 460 855 1,430 2,570 
1100 20(1) 115 225 300 565 945 1,695 
1150 20(1) 75 150 200 375 630 1,130 
1200 20(1) 50 105 140 255 430 770 

Working Pressures by Classes, psig                 
Temperature ºF 150 300 600 800 1500 2500 4500 

-20 to 100 290 750 1,500 2,000 3,750 6,250 11,250 
200 260 750 1,500 2,000 3,750 6,250 11,250 
300 230 730 1,455 1,945 3,640 6,070 10,925 
400 200 705 1,410 1,880 3,530 5,880 10,585 
500 170 665 1,330 1,775 3,325 5,540 9,965 
600 140 605 1,210 1,615 3,025 5,040 9,070 
650 125 590 1,175 1,570 2,940 4,905 8,825 
700 110 570 1,135 1,515 2,840 4,730 8,515 
750 95 530 1,065 1,420 2,660 4,430 7,970 
800 80 510 1,015 1,355 2,540 4,230 7,610 
850 65 485 975 1,300 2,435 4,060 7,305 
900 50 450 900 1,200 2,245 3,745 6,740 
950 35 385 775 1,035 1,930 3,220 5,795 

1000 20 365 725 970 1,820 3,030 5,450 
1050 20(1) 360 720 960 1,800 3,000 5,400 
1100 20(1) 300 605 805 1,510 2,515 4,525 
1150 20(1) 225 445 595 1,115 1,855 3,345 
1200 20(1) 145 290 385 720 1,200 2,160 

TABLE 6 

ASTM A182 F91 

NOTE:  (1) For welding end valves only. Flanged end rating terminate at 1000º F. 
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PRESSURE/TEMPERATURE RATINGS 

TABLE 7  ASTM A182 F316 

At temperatures over 1000º F, use only when the carbon content is 0.04% or higher. This requirement must be specified by 
customer when applicable. 
Working Pressures by Classes, psig 

Temperature, ºF 150 300 600 800 1500 2500 4500 
-20 to 100 275 720 1,440 1,920 3,600 6,000 10,800 

200 235 620 1,240 1,655 3,095 5,160 9,290 
300 215 560 1,120 1,495 2,795 4,660 8,390 
400 195 515 1,025 1,370 2,570 4,280 7,705 
500 170 480 955 1,275 2,390 3,980 7,165 
600 140 450 900 1,205 2,255 3,760 6,770 
650 125 440 885 1,180 2,210 3,680 6,625 
700 110 435 870 1,160 2,170 3,620 6,515 
750 95 425 855 1,140 2,135 3,560 6,410 
800 80 420 845 1,125 2,110 3,520 6,335 
850 65 420 835 1,115 2,090 3,480 6,265 
900 50 415 830 1,105 2,075 3,460 6,230 
950 35 385 775 1,030 1,930 3,220 5,795 

1000 20 365 725 970 1,820 3,030 5,450 
1050 20(1) 360 720 960 1,800 3,000 5,400 
1100 20(1) 305 610 815 1,525 2,545 4,575 
1150 20(1) 235 475 630 1,185 1,970 3,550 
1200 20(1) 185 370 495 925 1,545 2,775 
1250 20(1) 145 295 390 735 1,230 2,210 
1300 20(1) 115 235 310 585 970 1,750 
1350 20(1) 95 190 255 480 800 1,440 
1400 20(1) 75 150 200 380 630 1,130 
1450 20(1) 60 115 155 290 485 875 
1500 15(1) 40 85 110 205 345 620 

Working Pressures by Classes, psig 
Temperature, ºF 150 300 600 800 1500 2500 4500 

-20 to 100 275 720 1,440 1,920 3,600 6,000 10,800 
200 230 600 1,200 1,600 3,000 5,000 9,000 
300 205 540 1,075 1,435 2,690 4,480 8,065 
400 190 495 995 1,325 2,485 4,140 7,450 
500 170 465 930 1,240 2,330 3,880 6,985 
600 140 440 885 1,180 2,210 3,680 6,625 
650 125 430 865 1,150 2,160 3,600 6,480 
700 110 420 845 1,125 2,110 3,520 6,335 
750 95 415 825 1,100 2,065 3,440 6,190 
800 80 405 810 1,080 2,030 3,380 6,085 
850 65 395 790 1,055 1,980 3,300 5,940 
900 50 390 780 1,035 1,945 3,240 5,830 
950 35 380 765 1,020 1,910 3,180 5,725 

1000 20 355 710 945 1,770 2.950 5,315 
1050 20(1) 325 650 865 1,630 2,715 4,885 
1100 20(1) 255 515 685 1,285 2,145 3,855 
1150 20(1) 205 410 545 1,030 1,715 3,085 
1200 20(1) 165 330 440 825 1,370 2,470 
1250 20(1) 135 265 355 670 1,115 2,005 
1300 20(1) 115 225 300 565 945 1,695 
1350 20(1) 95 185 250 465 770 1,390 
1400 20(1) 75 150 200 380 630 1,130 
1450 20(1) 60 115 155 290 485 875 
1500 15(1) 40 85 110 205 345 620 

 ASTM A182 F304 TABLE 8 

At temperatures over 1000º F, use only when the carbon content is 0.04% or higher. This requirement must be specified by 
customer when applicable. 

NOTE:  (1) For welding end valves only. Flanged end rating terminate at 1000º F. 



 

36 

PRESSURE/TEMPERATURE RATINGS 

TABLE 9 

ASTM A182 F316L 
ASTM A182 F304L (a) 

(a) Not to be used over 800° F. 

Working Pressures by Classes, psig 

Temperature, ºF 150 300 600 800 1500 2500 4500 

-20 to 100 230 600 1,200 1,600 3,000 5,000 9,000 

200 195 510 1,020 1,365 2,555 4,260 7,670 

300 175 455 910 1,215 2,280 3,800 6,840 

400 160 420 840 1,120 2,100 3,500 6,300 

500 150 395 785 1,050 1,970 3,280 5,905 

600 140 370 745 990 1,860 3,100 5,580 

650 125 365 730 975 1,825 3,040 5,470 

700 110 360 720 960 1,800 3,000 5,400 

750 110 355 705 940 1.765 2,940 5,290 

800 80 345 690 920 1,730 2,880 5,185 

850 65 340 675 900 1,690 2,820 5,075 

Working Pressures by Classes, psig 

Temperature, ºF 150 300 600 800 1500 2500 4500 

-20 to 100 275 720 1,440 1,920 3,600 6,000 10,800 

200 250 650 1,295 1,730 3,240 5,400 9,720 

300 230 595 1,190 1,585 2,975 4,960 8,930 

400 200 550 1,105 1,470 2,760 4,600 8,280 

500 170 515 1,030 1,375 2,580 4,300 7,740 

600 140 485 975 1,300 2,435 4,060 7,310 

650 125 475 950 1,265 2,375 3,960 7,130 

700 110 465 930 1,240 2,330 3,880 6,985 

750 95 460 915 1,220 2,290 3,820 6,875 

800 80 450 900 1,205 2,255 3,760 6,770 

850 65 445 895 1,190 2,230 3,720 6,695 

900 50 440 885 1,180 2,210 3,680 6,625 

950 35 385 775 1,030 1,930 3,220 5,795 

1000 20 365 725 970 1,820 3,030 5,450 

 ASTM A182 F321 

Not to be used over 1000° F. 

TABLE 10 
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PRESSURE/TEMPERATURE RATINGS 

Working Pressures by Classes, psig 

Temperature, ºF 150 300 600 800 1500 2500 4500 

-20 to 100 275 720 1,440 1,920 3,600 6,000 10,800 

200 255 660 1,325 1,765 3,310 5,520 9,935 

300 230 615 1,235 1,645 3,085 5,140 9,250 

400 200 575 1,150 1,535 2,880 4,800 8,640 

500 170 540 1,085 1,445 2,710 4,520 8,135 

600 140 515 1,030 1,375 2,580 4,300 7,740 

650 125 505 1,015 1,350 2,530 4,220 7,595 

700 110 495 995 1,325 2,485 4,140 7,450 

750 95 490 985 1,310 2,460 4,100 7,380 

800 80 485 975 1,300 2,435 4,060 7,310 

850 65 485 970 1,295 2,425 4,040 7,270 

900 50 450 900 1,200 2,245 3,745 6,740 

950 35 385 775 1,030 1,930 3,220 5,795 

1000 20 365 725 970 1,820 3,030 5,450 

 ASTM A182 F347 

Not to be used over 1000° F. 

TABLE 11 
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CHEMICAL AND PHYSICAL PROPERTIES 
CAST CARBON AND ALLOY STEELS 

TABLE 12 

* RESIDUAL ELEMENTS-Maximum total must not exceed 1.00%. 
** ALUMINUM is 0.02% max and ZIRCONIUM is 0.01% max. 
*** The maximum MANGANESE may increase 0.04%, up to 1.28% maximum, for each reduction of 0.01% below the specified maximum CARBON con-
tent. 
 
+ For temperatures below –50° F special cryogenic cleaning may be required. For temperatures below –100° F, special cryogenic extensions may be required. 
See Cryogenic section of catalog for more information. 
@ The sum of CHROMIUM and MOLYBDENUM shall not exceed 0.32%. 
$ TITANIUM content shall not be less than five times the CARBON content. 
# COLUMBIUM content shall not be less than ten times the CARBON content. 
 
 Ǉ For temperatures over 1000° F, minimum CARBON is 0.04%. Customer must specify if temperature is over 1000° F and this minimum CARBON is re-
quired. 
 
NOTE: Chemical Compositions Are In Units Of Percent. 

ASTM STANDARD GRADE A105 
*** 

A182  
F11 Cl. 2 

A182  
F22 Cl. 3 

A182  
F5 

A182  
F9 

A182 
F91** 

A182 
F316L 

A182  
F316 

A182 
F304L 

A182 
F304 

A182 
F321 

A182 
F347 

CARBON (C) 
(Min) - 0.10 0.05 - - 0.08 - - - - - - 

(Max) 0.35 0.20 0.15 0.15 0.15 0.12 0.030 0.08 0.030 0.08 0.08 0.08 

MANGANESE (Mn) 
(Min) 0.60 0.30 0.30 0.30 0.30 0.30 - - - - - - 

(Max) 1.05 0.80 0.60 0.60 0.60 0.60 2.00 2.00 2.00 2.00 2.00 2.00 

PHOSPHORUS (P) 
(Min) - - - - - - - - - - - - 
(Max) 0.035 0.040 0.040 0.030 0.030 0.020 0.045 0.045 0.045 0.045 0.045 0.045 

SULFUR (S) 
(Min) - - - - - - - - - - - - 
(Max) 0.040 0.040 0.040 0.030 0.030 0.010 0.030 0.030 0.030 0.030 0.030 0.030 

SILICON (Si) 
(Min) 0.10 0.50 - - 0.50 0.20 - - - - - - 
(Max) 0.35 1.00 0.50 0.50 1.00 0.50 1.00 1.00 1.00 1.00 1.00 1.00 

COPPER (Cu) 
(Min) - - - - - - - - - - - - 
(Max) 0.40* - - - - - - - - - - - 

NICKEL (Ni) 
(Min) - - - - - - 10.0 10.0 8.0 8.0 9.0 9.0 

(Max) 0.40* - - 0.5 - 0.40 15.0 14.0 13.0 11.0 12.0 13.0 

CHROMIUM (Cr) 
(Min) - 1.00 2.00 4.0 8.0 8.0 16.0 16.0 18.0 18.0 17.0 17.0 

(Max) 0.30*@ 1.50 2.50 6.0 10.0 9.5 18.0 18.0 20.0 20.0 19.0 20.0 

MOLYBDENUM (Mo) 
(Min) - 0.44 0.87 0.44 0.90 0.85 2.00 2.00 - - - - 
(Max) 0.12*@ 0.65 1.13 0.65 1.10 1.05 3.00 3.00 - - - - 

VANADIUM (V) 
(Min) - - - - - 0.18 - - - - - - 
(Max) 0.08* - - - - 0.25 - - - - - - 

TITANIUM (Ti) 
(Min) - - - - - - - - - - $ - 
(Max) - - - - - 0.01 - - - - 0.70 - 

(Min) - - - - - 0.03 - - - - - - 
(Max) - - - - - 0.07 0.10 0.10 0.10 0.10 - - 

COLUMBIUM (Cb)  (Min) - - - - - 0.06 - - - - - # 
(Max) - - - - - 0.10 - - - - - 1.10 

TENSILE STRENGTH (Min) 70 Ksi 70 Ksi 75 Ksi 70 Ksi 85 Ksi 90 Ksi 70 Ksi 75 Ksi 70 Ksi 75 Ksi 75 Ksi 75 Ksi 

YIELD STRENGTH (Min) 36 Ksi 40 Ksi 45 Ksi 40 Ksi 55 Ksi 60 Ksi 25 Ksi 30 Ksi 25 Ksi 30 Ksi 30 Ksi 30 Ksi 

ELONGATION (Min) 30% 20% 20% 20% 20% 20% 30% 30% 30% 30% 30% 30% 

REDUCTION OF AREA (Min) 30% 30% 30% 35% 40% 40% 50% 50% 50% 50% 50% 50% 

TEMPERATURE 
(Min)+ -20F -20F -20F -20F -20F -20F -425F -425F -425F -425F -425F -425F 

(Max) 800F 1100F 1100F 1200F 1200F 1200F 850F 1500FǇ 850F 1500FǇ 1000F 1000F 

NITROGEN (N) 
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TRIM DESCRIPTIONS 

TABLE 13 

(a) Minimum 50HB differential hardness between mating seating surfaces 
 
(b) Stellite 6 ™ or equal. 

API Trim No. Powell Trim 
Designation 

Seat Nominal  
Designation 

Seat Nominal  
Composition  

Nominal Hardness 
(HB) 

Typical Stem/Backseat 
Material 

1 1 F6 13 Cr 250 min (a) TYPE 410 or 420 (13Cr) 

2 E 304 18Cr-8Ni - TYPE 304(18Cr-8Ni) 

5 5 Hardfaced Co-CrA (b) 350 TYPE 410 or 420 (13 Cr) 

8 8 F6 and 13 Cr. 250 TYPE 410 or 420 (13 Cr) 

Hardfaced Co-CrA (b) 350   
9 9 Monel Ni-Cu Alloy - Monel (Ni-Cu) 

10 0 316 18Cr-8Ni-Mo - TYPE 316 (18Cr-8Ni-Mo) 

11 D Monel and Ni-Cu Alloy - Monel (Ni-Cu) 
Hardfaced  Co-CrA (b) 350   

12 2 316 And 18Cr-8Ni-Mo  - TYPE 316 (18Cr-8Ni-Mo) 

Hardfaced  Co-CrA (b) 350   

13 3 Alloy 20 19Cr-29Ni - Alloy 20 (19Cr-29Ni) 

14 4 Alloy 20 and 19Cr-29Ni - Alloy 20 (19Cr-29Ni) 

Hardfaced Co-CrA (b) 350   

15 U Hardfaced Co-Cr-A(b) 350 TYPE 304 (18Cr-8Ni) 

16 6 Hardfaced  Co-Cr-A(b) 350 TYPE 316 (18Cr-8Ni-Mo) 

17 7 Hardfaced Co-Cr-A(b) 350 TYPE 347(18Cr-10Ni-Cb) 

18 J Hardfaced Co-Cr-A(b) 350 Alloy 20 (19Cr-29Ni) 

Integral ½HF  
Equal to Body Equal to Body - Equal to Body 

Hardfaced Co-CrA (b) 350  

Integral Full HF B Hardfaced Co-CrA (b) 350 Equal to Body 

Integral C Equal to Body Equal to Body - Equal to Body 

A  
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SOCKET WELD END DIMENSIONS 

TABLE 14 

^ŝǌĞ 

�ŶŐůŝƐŚ ;ŝŶͿ DĞƚƌŝĐ ;ŵŵͿ 

^ŽĐŬĞƚ BŽƌĞ 
�ŝĂŵĞƚĞƌ 

;BͿ 

DĂǆ DŝŶ �ĞƉƚŚ ŽĨ 
^ŽĐŬĞƚ 

;:Ϳ 

^ŽĐŬĞƚ BŽƌĞ 
�ŝĂŵĞƚĞƌ 

;BͿ 

DĂǆ DŝŶ �ĞƉƚŚ ŽĨ 
^ŽĐŬĞƚ 

;:Ϳ DŝŶ DŝŶ 

¼ 
0͘5ϳ5 

0͘38 
1ϰ͘6 

ϵ͘5 
0͘555 1ϰ͘2 

⅜ 
0͘ϳ10 

0͘38 
18͘0 

ϵ͘5 
0͘6ϵ0 1ϳ͘6 

½ 
0͘8ϳ5 

0͘38 
22͘2 

ϵ͘5 
0͘855 21͘8 

¾  1͘085 
0͘50  

2ϳ͘6 
1͘065 2ϳ͘2 

     

1 
1͘350 

0͘50 
3ϰ͘3 

12͘5 
1͘330 33͘ϵ 

1¼ 
1͘6ϵ5 

0͘50 
ϰ3͘1 

12͘5 
1͘6ϳ5 ϰ2͘ϳ 

1½ 
1͘ϵ35 

0͘50 
ϰϵ͘2 

12͘5 
1͘ϵ15 ϰ8͘8 

2 
2͘ϰ26 

0͘62 
61͘ϳ 

16͘0 
2͘ϰ06 61͘2 

12͘5  

Data taken from tables 
1 and I1 in ASME 

B16.11 

NOTE: Powell reserves the right to convert threaded ends to socket weld, which may result in thread remnants as pipe stop. 
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STEEL VALVE FLANGE DIMENSIONS 

All Dimensions in Units of Inches 

CLASS 150 

CLASS 300 

TABLE 15 

Nominal Pipe 
Size 

Outside Diameter 
of Flange (D) 

Diameter of Bolt 
Circle (BC) 

Diameter of 
Bolt Holes (d) 

Number of 
Bolts Thickness (T) Raised Face 

Diameter (RF) 

½ 3.50 2.38 0.62 4 0.31 1.38 

 ¾ 3.88 2.75 0.62 4 0.34 1.69 

1 4.25 3.12 0.62 4 0.38 2.00 

1 ¼ 4.62 3.50 0.62 4 0.44 2.50 

1 ½ 5.00 3.88 0.62 4 0.50 2.88 

2 6.00 4.75 0.75 4 0.56 3.62 

       

Nominal Pipe 
Size 

Outside Diameter 
of Flange (D) 

Diameter of Bolt 
Circle (BC) 

Diameter of 
Bolt Holes (d) 

Number of 
Bolts Thickness (T) Raised Face 

Diameter (RF) 

½ 3.75 2.62 0.62 4 0.50 1.38 

 ¾ 4.62 3.25 0.75 4 0.56 1.69 

1 4.88 3.50 0.75 4 0.62 2.00 

1 ¼ 5.25 3.88 0.75 4 0.69 2.50 

1 ½ 6.12 4.50 0.88 4 0.75 2.88 

2 6.50 5.00 0.75 8 0.81 3.62 

       

Classes 150 and 300 valves use flanged fitting dimensions. 
Information taken from ASME B16.5. 
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STEEL VALVE FLANGE DIMENSIONS 

All Dimensions in Units of Inches 
TABLE 16 

CLASS 600 

CLASS 1500 

Nominal Pipe 
Size 

Outside Diameter 
of Flange (D) 

Diameter of Bolt 
Circle (BC) 

Diameter of 
Bolt Holes (d) 

Number of 
Bolts Thickness (T) Raised Face 

Diameter (RF) 

½ 3.75 2.62 0.62 4 0.56 1.38 

 ¾ 4.62 3.25 0.75 4 0.62 1.69 

1 4.88 3.50 0.75 4 0.69 2.00 

1 ¼ 5.25 3.88 0.75 4 0.81 2.50 

1 ½ 6.12 4.50 0.88 4 0.88 2.88 

2 6.50 5.00 0.75 8 1.00 3.62 

       

Nominal Pipe 
Size 

Outside Diameter 
of Flange (D) 

Diameter of Bolt 
Circle (BC) 

Diameter of 
Bolt Holes (d) 

Number of 
Bolts Thickness (T) Raised Face 

Diameter (RF) 

½ 4.75 3.25 0.88 4 0.88 1.38 

 ¾ 5.12 3.50 0.88 4 1.00 1.69 

1 5.88 4.00 1.00 4 1.12 2.00 

1 ¼ 6.25 4.38 1.00 4 1.12 2.50 

1 ½ 7.00 4.88 1.12 4 1.25 2.88 

2 8.50 6.50 1.00 8 1.50 3.62 

       

Classes 600 and higher valves use flange dimensions. 
Information taken from ASME B16.5. 
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FLOW DESIGN AND MAINTENANCE RECOMMENDATIONS 

WATER SATURATED STEAM SUPERHEATED STEAM 
(FT/MIN) (FT/MIN) (FT/MIN) 

3" and UNDER 1200 7200 9000 
4 1200 8800 11000 
6 1620 10400 13000 
8 1860 12000 15000 
10 2100 14400 18000 
12 2220 15200 19000 
14 2400 16000 20000 
16 2400 17600 22000 
18 2400 19200 24000 
20" and LARGER 2400 20800 26000 

VALVE SIZE  

(1) SWING CHECK VALVES- Minimum ½ psi differential pressure across valve to maintain proper “full open position. 

(2) LIFT CHECK AND NON-RETURN VALVES-     Minimum 2 psi differential pressure across valve to maintain proper 
            “full open position” 

 
(3) Recommended length of straight pipe before and after check and non-return valves to be 10 times pipe diameter to 

avoid flow turbulence at valve. 

(4) For metal seated check valves at low pressure applications (approximately 50 psi or less), seat leakage may be signifi-
cantly greater than normal seat test allowable limit. 

(5) RECOMMENDED MAXIMUM FLOW VELOCITIES (APPROXIMATE): 

(6) GATE VALVES — Not to be used in throttling services. Open and closed services only. 

(7) GLOBE VALVES— Not to be throttled under 20% open. 

FOR MAINTENANCE AND SAFETY INFORMATION, SEE THE POWELL 
HANDBOOK OF VALVE INFORMATION, AS DESCRIBED ON PAGE 30. 
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COMPARISON CHART OF VALVE SIZE/NOMINAL PIPE SIZE 

TABLE 17 METRIC NOMINAL SIZE ENGLISH NOMINAL SIZE 
(DN) (NPS) 

8 1/4 
10 3/8 
15 1/2 
20 3/4 
25 1 
32 1-1/4 
40 1-1/2 
50 2 
65 2-1/2 
80 3 

100 4 
150 6 
200 8 
250 10 
300 12 
350 14 
400 16 
450 18 
500 20 
600 24 

CONVERSION FACTORS 

 TO CONVERT FROM TO MULTIPLY BY 
LENGTH INCHES (IN) MILLIMETERS (MM) 25.4 

INCHES (IN) CENTIMETERS (CM) 2.54 
FEET (FT) INCHES (IN) 12 

        
WEIGHT POUNDS (LB) KILOGRAMS (KG) 0.4536 

POUNDS (LB) NEWTONS (N) 4.448 
        

PRESSURE* PSI KILOGRAMS/M² 703 
PSI KILOGRAMS/CM² 0.0703 
PSI KILOGRAMS/MM² 0.000703 
PSI BAR 0.0689 
PSI ATMOSPHERE 0.068 
PSI KILOPASCAL 6.895 
PSI MEGAPASCAL 0.006895 
PSI NEWTON/MM² 0.006895 
PSI IN. WATER** 27.68 
PSI FT. WATER** 2.307 
PSI IN. MERCURY** 2.036 
PSI PSF 144 

        
AREA SQ.INCH (IN²) SQ.CENTIMETERS (CM²) 6.452 

TEMPERATURE 
TO CONVERT FROM DEGREES CENTIGRADE (C) TO DEGREES FAHRENHEIT (F): F=1.8*C+32 
TO CONVERT FROM FAHRENHEIT (F) TO DEGREES CENTIGRADE (C): C=0.556* (F-32) 

NOTE: MOST FACTORS ARE ROUNDED OFF AND NOT EXACT CONVERSIONS. 
*- PSI = POUNDS PER SQUARE INCH AND PSF = POUNDS PER SQUARE FOOT. 
**- WATER AT 60F. MERCURY AT 32F. 
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MEASUREMENT EQUIVALENTS 

FRACTION DECIMAL MILLIMETERS 
      1/64 0.0156 0.3969 
    1/32   0.0313 0.7938 

        0.0394 1.0000 
      3/64 0.0469 1.1906 
  1/16     0.0625 1.5875 
      5/64 0.0781 1.9844 

        0.0787 2.0000 
    3/32   0.0938 2.3813 
      7/64 0.1094 2.7781 

        0.1181 3.0000 
1/8       0.1250 3.1750 

      9/64 0.1406 3.5719 
    5/32   0.1563 3.9688 

        0.1575 4.0000 
      11/64 0.1719 4.3656 
  3/16     0.1875 4.7625 
        0.1969 5.0000 
      13/64 0.2031 5.1594 
    7/32   0.2188 5.5563 
      15/64 0.2344 5.9531 

        0.2362 6.0000 
1/4       0.2500 6.3500 

      17/64 0.2656 6.7469 
        0.2756 7.0000 

    9/32   0.2813 7.1438 
      19/64 0.2969 7.5406 
  5/16     0.3125 7.9375 

        0.3150 8.0000 
      21/64 0.3281 8.3344 
    11/32   0.3438 8.7313 

        0.3543 9.0000 
      23/64 0.3594 9.1281 

3/8       0.3750 9.5250 
      25/64 0.3906 9.9219 

        0.3937 10.0000 
    13/32   0.4063 10.3188 
      27/64 0.4219 10.7156 

        0.4331 11.0000 
  7/16     0.4375 11.1125 
      29/64 0.4531 11.5094 
    15/32   0.4688 11.9063 

        0.4724 12.0000 
      31/64 0.4844 12.3031 

1/2       0.5000 12.7000 

FRACTION DECIMAL MILLIMETERS 
        0.5118 13.0000 

      33/64 0.5156 13.0969 
    17/32   0.5313 13.4938 
      35/64 0.5469 13.8906 

        0.5512 14.0000 
    9/16     0.5625 14.2875 
      37/64 0.5781 13.6844 

        0.5906 15.0000 
    19/32   0.5938 15.0813 
      39/64 0.6094 15.4781 
  5/8        0.6250 15.8750 

        0.6299 16.0000 
      41/64 0.6406 16.2719 
    21/32   0.6563 16.6688 

        0.6693 17.0000 
      43/64 0.6719 17.0656 
   11/16     0.6875 17.4625 
      45/64 0.7031 17.8594 

        0.7087 18.0000 
    23/32   0.7188 18.2563 
      47/64 0.7344 18.6531 

        0.7480 19.0000 
  3/4        0.7500 19.0500 

      49/64 0.7656 19.4469 
    25/32   0.7813 19.8438 

        0.7874 20.0000 
      51/64 0.7969 20.2406 
  13/16     0.8125 20.6375 

        0.8268 21.0000 
      53/64 0.8281 21.0344 
    27/32   0.8438 21.4313 
      55/64 0.8594 21.8281 

        0.8661 22.0000 
 7/8       0.8750 22.2250 

      57/64 0.8906 22.6219 
        0.9055 23.0000 

    29/32   0.9063 23.0188 
      59/64 0.9219 23.4156 
  15/16     0.9375 23.8125 

        0.9449 24.0000 
      61/64 0.9531 24.2094 
    31/32   0.9688 24.6063 

        0.9843 25.0000 
      63/64 0.9844 25.0031 

1             1.0000 25.4000 
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 March, 2011 THE WILLIAM POWELL COMPANY  
GENERAL TERMS AND CONDITIONS OF SALE  
1. TERMS EXCLUSIVE: The terms and conditions of the purchase order or requisition to which these GENERAL TERMS AND CONDITIONS OF SALE (these 
“Terms and Conditions”) relate or are attached (each, an “Order”), are exclusive and represent the full and final agreement of The William Powell Company, an Ohio corporation 
(“Powell”) and the purchaser (“Purchaser”) as they relate to the goods, materials, services or labor covered in the Order (all, whether or not tangible property or goods, the 
“Products”), and may not be added to, modified, superseded or altered except by written agreement or modification signed by Powell’s authorized representative, notwithstanding 
any additional or other proposals, terms and conditions which may now or in the future appear on Purchaser’s Orders or other forms (notification of objection thereto being given 
hereby), in whatever form transmitted, and notwithstanding any shipment of Products, acceptance of payments or other similar acts of Powell.  
2. SALE BY AGENT OR REPRESENTATIVE: These Terms and Conditions shall govern the liability and obligations of Powell in regard to the transaction in 
Products, whether the sale was procured directly by Powell or indirectly through an authorized sales representative.  
3. CONTRACT: Orders may be submitted to Powell in writing (which will include via an electronic transmission) or orally, provided, however, that if Purchaser fails to 
provide a detailed, formal written Order (a) within ten (10) days of an oral Order or (b) before shipment of the Order, whichever is earlier, then Product descriptions, quantities, 
specifications, etc., as set forth in Powell’s acknowledgement, acceptance and/or invoice, shall be conclusive and binding on both parties, and discrepancies shall be for Pur-
chaser’s account. All Orders are subject to credit approval and acceptance by Powell. An Order shall be deemed to have been accepted by Powell upon the first to occur of the 
following: (i) Powell’s first shipment or other tender of the Order or (ii) acceptance thereof by Powell in writing.  
4. PERMISSIBLE VARIATIONS: Powell has the right, prior to the delivery of Products to Purchaser and without the giving of notice to Purchaser, to make any 
changes in the composition, fabrication or design of the Products which, in the opinion of Powell, do not affect the general characteristics or properties of the Products. In addition, 
Powell may make any change or any variation in the Products, whether of quality or quantity, which is within governmental or professional standards or specifications applicable 
at the time of manufacture without giving notice to Purchaser. Purchaser will accept any Products which may incorporate any changes in the composition, fabrication or design.  
5. PRICES: Prices for Products are quoted and payable in U.S. dollars (“USD”). Prices stated in general price lists are subject to change without prior notice, at Powell’s sole 
discretion. Prices that are provided in a specific quotation will remain firm for thirty (30) days of the issued date of the written quotation. All prices are exclusive of freight costs, 
taxes and duties. All taxes (including, without limitation, sales, use, stamp, value added and other taxes) duties, fees, charges and assessments by whomsoever levied on or with 
respect to the Products, and whether levied against Purchaser or Powell, are for Purchaser’s account and, unless invoiced, shall be paid by Purchaser directly to the appropriate 
governmental agency.  
6. SHIPPING TERMS: Delivery of Products to Canada, the United States and Mexico shall be F.O.B. (as defined in the Uniform Commercial Code as in effect in the State 
of Ohio) Powell’s plant of manufacture. Delivery of Products outside of Canada, United States and Mexico shall be Ex Works (as defined by INCOTERMS 2000) Powell’s plant 
of manufacture. All transportation expenses, freight and insurance shall be paid by Purchaser, and risk of delay, loss or damage incurred in transit shall be borne by Purchaser, who 
shall be responsible to file any such claims with the relevant carrier(s) or insurers.  
Upon tender of delivery, title shall pass to Purchaser, subject to Powell’s right of stoppage in transit and to Powell’s security interest in the Products, as set forth in Section 8.  
If the Products are held by Powell subject to receiving instructions from Purchaser or in any case where Powell, in its sole discretion, determines any part of the Products should be 
held for Purchaser’s account, Powell may invoice the Products, and Purchaser agrees to make payment in accordance with these Terms and Conditions. Products invoiced and held 
at any location by Powell will be held at Purchaser’s risk, and Powell may charge for (but is not obligated to carry) insurance and storage.  
If Purchaser has declared or manifested an intention not to accept delivery in accordance with these Terms and Conditions, no tender will be necessary, but Powell may, at its op-
tion, give notice to Purchaser that Powell is ready and willing to deliver and such notice will constitute a valid tender of delivery.  
7. INSPECTION AND ACCEPTANCE: Each shipment shall be inspected by Purchaser for observable damage and/or non-conformity at the time of delivery of the 
Products. Failure to so inspect shall constitute a waiver of Purchaser’s rights of inspection and shall constitute an unqualified acceptance of the Products. If, after such inspection, 
Purchaser attempts to reject any Products, Purchaser shall fully specify all claimed damage or non-conformity in writing in a notice of rejection sent to Powell within five (5) days 
of delivery of the Products. Purchaser’s failure to so specify shall constitute a waiver of that damage or non-conformity. Partial deliveries shall be accepted by Purchaser and paid 
for according to these Terms and Conditions.  
8. PAYMENT TERMS: Payment shall be due net thirty (30) days from the date of invoice. Overdue accounts shall be subject to a carrying charge of one and one-half 
percent (1.5%) per month or portion of a month on the unpaid balance until paid in full. In the event Purchaser shall default on its obligations hereunder, Purchaser shall be liable 
for all of Powell’s costs and expenses of collection, including reasonable attorneys’ fees. Powell may, at its option, cancel and/or sell any unshipped Products should Purchaser fail 
to fulfill the complete terms of payment. Purchaser will have no right to offset any amounts against any payment or other obligation which Powell may owe to Purchaser. Powell 
hereby reserves a security interest in the Products to secure Purchaser’s payment of the purchase price and any other amounts owed by Purchaser, and Purchaser agrees that Powell 
may (but is not obligated to) take such action as Powell deems advisable to evidence and perfect such interest and that Purchaser will cooperate with Powell in the taking of such 
actions.  
9. CREDIT APPROVAL: Notwithstanding the provisions of Section 8, Powell may at any time decline to make any shipment or delivery or perform any work except 
upon receipt of payment or upon terms and conditions or security satisfactory to Powell, including, but not limited to, requiring that Purchaser provide Powell one or more letters 
of credit.  
10. LEAD TIMES: Estimated lead times, if specified, are approximate only and are not guaranteed. Failure to ship on or near the estimated date shall not entitle Purchaser to 
any remedy or to cancel the Order without charge. Estimated lead times are provided Ex Works Powell’s plant in weeks after receipt of Order. Estimated lead times are stated on a 
net basis and do not include any additional lead time due to scheduled and/or unscheduled plant shutdowns. Scheduled plant shutdowns include a two (2) week shutdown each 
winter and each summer. Estimated lead times are quoted on the basis of material availability and plant loading at the time of quotation, which are subject to change. Purchaser 
should confirm any estimated lead times at time of Order.  
11. MINIMUM ORDER CHARGE: With respect to any Order that includes spare, replacement or component parts (“Parts”) as Products, a minimum Order charge of 
One Hundred USD ($100) shall apply. With respect to any Order that includes valves (“Valves”) as Products, a minimum Order charge of Three Hundred Fifty USD ($350) shall 
apply.  
12. RETURN OF PRODUCTS: No Products shall be returned to Powell without Powell’s prior written agreement. Products returned by Purchaser shall be returned in 
the same condition as when delivery was affected by Powell. Only Products that are new, unused and in a condition suitable for immediate resale shall be considered for return. 
Powell reserves the right to assess a minimum thirty-five percent (35%) restocking charge for Products returned for reasons other than defects or non-conformity.  
13. CANCELLATION/SUSPENSION: Purchaser shall not cancel or suspend an Order without Powell’s prior written consent, which such consent Powell shall be 
under no obligation to provide. In the event of cancellation or suspension of an Order without Powell’s prior written consent, in addition to Powell’s other rights and remedies 
available hereunder and under applicable law, Purchaser shall pay cancellation charges as follows: (a) Order entered in Powell’s system, but no engineering yet initiated, 5%, (b) 
Engineering work has begun and orders for casings and/or outside purchased parts have been placed, 25%, (c) Castings poured and/or components made, but not yet received at 
Powell’s location, 75%, (d) Castings poured and/or components made and received at Powell’s location, 85%, (e) Manufacturing process started, 95% and (f) Components fin-
ished, 100%.  
Powell may cancel all or part of an Order immediately upon the happening of any of the following: Purchaser is delinquent on any of its obligations hereunder or under any order 
or transaction with Powell, insolvency of Purchaser; the appointment of a custodian as that term is defined in Title 11 U.S.C., as amended (the “Bankruptcy Code”), or the com-
mencement of a case under any chapter of the Bankruptcy Code or the bankruptcy, receivership, insolvency or similar laws of any country for, by or against Purchaser; Purchaser’s 
suspension or termination of business or assignment for the benefit of creditors; or any event, whether or not similar to the foregoing, which materially impairs Purchaser’s ability 
to perform hereunder. Powell’s rights to cancel or postpone set forth herein may be exercised by Powell without liability.  
14. CORRECTIONS: Powell reserves the right to make corrections to price lists, quotations, invoices or other contract documents in the event of clerical or typographical 
errors.  
15. COUNTRY OF ORIGIN: Powell reserves the right to furnish Products from any of its plants at its sole discretion and does not represent that the Products listed 
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herein originate from any specific country. Any costs affected by country of origin, including, but not limited to, customs duties, are not included in the purchase price and are for 
Purchaser’s account.  
16. INFORMATION REGARDING PRODUCTS: Purchaser acknowledges that it has received and is familiar with Powell’s and any other manufacturer’s labeling 
and literature concerning the Products and will forward such information to its employees, agents and customers.  
17. POWELL PRODUCT WARRANTY: For a period of (a) ninety (90) days from tender of delivery with respect to Parts and (b) the earlier of (i) eighteen (18) 
months from tender of delivery or (ii) twelve (12) months from installation with respect to Valves, Powell warrants to Purchaser that the Parts and/or Valves, as applicable, of its 
own manufacture are free of defects in material and workmanship, under normal use and proper operation. If any such Products fail to comply with such warranty, Powell, at Pow-
ell’s option, shall either: (i) replace such defective Products; (ii) furnish replacement parts for repairing Products (iii) issue written authorization for Purchaser or others to replace 
or repair, without charge to Purchaser, at costs comparable to Powell’s normal manufacturing costs, those parts proven defective; or (iv) refund all monies paid by Purchaser to 
Powell for such Products and, at the sole discretion of Powell, have the Products returned to Powell at Powell’s expense. Finished materials and accessories purchased from other 
manufacturers are warranted only to the extent of the manufacturer’s warranty to Powell (to the extent transferable by Powell to Purchaser). Any alteration in material or design of 
the Products or component parts thereof by Purchaser or others and/or the undertaking of repairs or replacement by Purchaser or its agents without Powell’s written consent shall 
relieve Powell of all responsibility herewith.  
Powell’s obligations under this warranty shall be conditioned upon (a) Purchaser’s notifying Powell of any alleged defect(s) in a writing that references Purchaser’s Order number 
and provides complete identification of any allegedly defective Products within ten (10) days of the discovery of the damage or defect, and (b) Powell’s satisfying itself upon in-
spection that its warranty has been breached. Purchaser may not bring any action under or arising from an Order or these Terms and Conditions unless such action is commenced 
within one year after the cause of action accrues.  
EXCEPT AS SET FORTH IN THIS SECTION 17, POWELL MAKES NO WARRANTY CONCERNING THE PRODUCTS WHATSOEVER; POWELL DISCLAIMS AND 
EXCLUDES ALL OTHER WARRANTIES, EXPRESS OR IMPLIED, INCLUDING, WITHOUT LIMITATION, WARRANTIES OF NON-INFRINGEMENT AND THE IM-
PLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE OBLIGATIONS SET FORTH IN THIS SECTION 17 ARE POW-
ELL’S SOLE OBLIGATIONS AND PURCHASER’S EXCLUSIVE REMEDY. POWELL SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL OR 
CONSEQUENTIAL DAMAGES, AND PURCHASER HEREBY WAIVES, FOR ITSELF AND ITS SUCCESSORS AND ASSIGNS, (A) ANY AND ALL CLAIMS FOR PU-
NITIVE DAMAGES AND (B) ALL CLAIMS OF NEGLIGENCE OR STRICT LIABILITY OR BOTH. WITHOUT LIMITATION TO THE FOREGOING, IN NO EVENT 
SHALL POWELL BE LIABLE FOR THE LOSS OF USE OF THE PRODUCT OR FOR THE LOSS OF USE OF ANY OTHER PRODUCT, PROCESS, EQUIPMENT, OR 
FACILITIES OF PURCHASER OR OF THE END-USER, WHETHER PARTIALLY OR WHOLLY DUE TO DEFECTS IN MATERIAL AND/OR WORKMANSHIP AND/
OR DESIGN OF POWELL’S PRODUCT, AND IN NO EVENT SHALL POWELL BE LIABLE FOR REMOVAL OF APPURTENANCES OR INCIDENTALS SUCH AS 
CONNECTIONS, PIPE WORK AND SIMILAR ITEMS OF OBSTRUCTION OR FOR ANY COSTS BROUGHT ABOUT BY NECESSITY OF REMOVING THE PRODUCT 
FROM ITS POINT OF INSTALLATION.  
Purchaser (a) recognizes that the limitations contained in this Section 17 are material factors in Powell’s sale of the Products at the price(s) specified, and (b) agrees that any ac-
commodation to Purchaser by Powell, whether for sales policy reasons or otherwise, shall not be taken to establish any liability of Powell or any contract term inconsistent with 
this Agreement.  
Purchaser shall neither make nor purport to make (a) any warranty to any person by or on behalf of Powell or (b) any warranty or representation inconsistent with this Section 17.  
18. COMPLIANCE WITH LAWS: Powell certifies that the Products produced by it, if any, were produced in compliance with all applicable requirements of Sections 
6, 7 and 12 of the Fair Labor Standards Act of 1938, as amended, and the Regulations and Orders of the Administrator of the Wage and Hour Division issued under Section 14 
thereof.  
Powell shall endeavor to comply with all applicable Ohio and United States federal laws. Powell is not responsible for compliance with any other laws or regulations, or with any 
Product standard or specification, whether of general or particular application, unless Purchaser has furnished specific written notice thereof prior to Powell’s entry of Purchaser’s 
Order.  
All sales of Products are conditioned upon and subject to strict compliance with United States export control laws, rules and regulations, including, without limitation, the Export 
Administration Act, the Export Administration Regulations, the Arms Control Act, the International Traffic in Arms Regulations, the Trading With the Enemy Act, the Interna-
tional Economic Powers Act and the Foreign Assets Control Regulations, as they may be amended and supplemented from time to time (each, an “Export Law” and collectively, 
the “Export Laws”). For any sale of Products requiring a license, permit or other approval under any Export Law (“Restricted Products”), Powell shall determine the feasibility of 
obtaining such license, permit or other approval (“Export Approval”) and whether it will fill the order for the Restricted Products in light of required Export Approval. In the event 
Powell applies for Export Approval for the Restricted Products, it shall do so at Purchaser’s cost and expense and Purchaser agrees to reimburse Powell for any cost or expenses 
(including Powell’s reasonable attorneys’ fees) incurred by Powell in pursuing Export Approval. Powell shall not be under any obligation to ship any such Restricted Products 
unless and until such Export Approval is granted, and only in strict compliance with the terms and conditions of such Export Approval. Purchaser shall be responsible for timely 
obtaining and maintaining any required import license, permit or approval necessary to import any Restricted Products into Purchaser’s country and any other required governmen-
tal authorization (“Import Approval”). Powell shall not be liable if any Export Approval or Import Approval is delayed, denied, revoked, restricted or not renewed, and Purchaser 
shall not be relieved thereby of its obligations to pay Powell for the Restricted Products or Powell’s costs and expenses of obtaining Export Approval in respect of Restricted Prod-
ucts under the Export Laws.  
For Products other than Restricted Products, Purchaser (or its designated export agent) shall be responsible for the timely application for any required export authorization and the 
payment of any required fees, duties, taxes, tariffs, levies or other charges necessary to export the Products out the United States of America and shall be responsible for timely 
obtaining and maintaining any required Import Approval and the payment of any required fees, duties, taxes, tariffs, levies or other charges necessary to import the Products into 
Purchaser’s country. Powell shall not be liable if any export authorization or Import Approval is delayed, denied, revoked, restricted or not renewed, and Purchaser shall not be 
relieved thereby of its obligations to pay Powell for the Products.  
Purchaser shall not make any disposition of any Products purchased hereunder, by way of transshipment, reexport, diversion or otherwise, other than in and to the ultimate end user 
and country of destination specified on Purchaser’s order or declared as the ultimate end user and country of ultimate destination on Powell’s invoices, except as the Export Laws 
or Export Approval may expressly permit. Purchaser shall not distribute or resell any Product to or within any country or to any individual, government authority or other entity 
that is presently or at any time in the future subject to sanctions of the United States government, or is in violation of any Export Laws or other United States federal laws, statutes, 
codes, Executive Orders, decrees, rules or regulations relating to terrorism, drug trafficking or money laundering, or is designated under any such authority as being subject to 
sanctions or connected in any way to terrorism, drug trafficking or money laundering, including, without limitation, on the Specially Designated Nationals List and Block Persons 
List maintained by the Office of Foreign Assets Control (OFAC), United States Department of the Treasury, and the Denied Persons List, the Entity List and the Unverified List 
maintained by the Bureau of Industry and Security, United States Department of Commerce.  
Purchaser shall indemnify and hold harmless Powell from and against any damages, liabilities or expenses of any kind incurred by Powell as a result of Purchaser’s direct or indi-
rect breach of any term or condition related to the Export Laws.  
19. SAFETY: Purchaser warrants that it will comply with all laws, regulations, standards and requirements which are applicable to the use of the Products and Purchaser’s 
business.  
20. CONFIDENTIALITY: Purchaser will not disclose or otherwise disseminate, directly or indirectly, any of the terms of these Terms and Conditions or any other infor-
mation of Powell given to or received by Purchaser or its associates or agents, unless Purchaser received Powell’s written permission or such information is required to be dis-
closed by law or becomes part of the public domain through no fault of Purchaser, its associates or agents.  
21. GOVERNING LAW; JURISDICTION AND VENUE: These Terms and Conditions shall be governed by and construed in accordance with the internal laws 
of the State of Ohio, without regard to such state’s choice of law principles. These Terms and Conditions shall not be governed by or construed in accordance with the United 
Nations Convention on the International Sale of Goods, 1980, for any purpose. Customer and Powell hereby submit to the jurisdiction and venue of the state and federal courts in 
Cincinnati, Hamilton County, Ohio over any controversy relating to or arising from these Terms and Conditions. Notwithstanding the foregoing, Powell’s right to institute or de-
fend any proceedings in any jurisdiction, in or out of the United State of America, shall not be limited.  
22. SEVERABILITY: If any of the provisions of these Terms and Conditions are deemed invalid, illegal or unenforceable, the validity, legality and enforceability of the 
remaining provisions will in no way be affected or impaired thereby.  
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23. FORCE MAJEURE: Delivery of all or any part of the Products is contingent upon Powell’s ability to obtain supplies, raw materials and  
services through its regular and usual sources of supply. If by reason of any contingency beyond Powell’s reasonable control, including (but not limited to) war, governmental 
requests, restrictions or regulations, fire, flood, casualty, accident, or other acts of God, strikes or other difficulties with employees, delay or inability to obtain labor, equipment, 
material and services through Powell’s usual sources, failure or refusal of any carrier to transport materials, delay in transport thereof, or any other similar occurrence, Powell is not 
able to meet anticipated deliveries, Powell shall not be liable therefore and may, in its discretion without prior notice to Purchaser, postpone the delivery date(s) under this docu-
ment for a time which is reasonable under all the circumstances. If during the occurrence of any of the foregoing contingencies, Powell holds any of the Products, Powell may 
invoice and hold the same for the account of Purchaser and Purchaser agrees to make payment at the maturity of the invoice so rendered.  
24. ASSIGNMENT: No right or interest in the contract arising from these Terms and Conditions shall be assigned by Purchaser and no delegation of any obligation owed by 
Purchaser shall be made without the prior written permission of Powell. As used herein, “Purchaser” and “Powell” include the respective heirs, executors, personal representatives, 
successors and permitted assigns of each.  
25. REMEDIES CUMULATIVE; NO WAIVER: The individual rights and remedies of Powell reserved herein shall be cumulative and additional to any other or 
further remedies provided in law or equity or in this document. Waiver by Powell of performance or breach of any provision hereof by Purchaser, or failure of Powell to enforce 
any provision hereof which may establish a defense or limitation of liability, shall not be deemed a waiver of future compliance therewith or a course of performance modifying 
such provision, and such provision shall remain in full force and effect as written.  
26. LIMITATION OF LIABILITY: UNDER NO CIRCUMSTANCES SHALL POWELL BE LIABLE TO PURCHASER UNDER OR IN CONNECTION WITH 
ORDERS FOR PRODUCTS AND THESE TERMS AND CONDITIONS, WHETHER ANY CLAIM FOR RECOVERY IS BASED UPON OR ARISES OUT OF THEORIES 
OF BREACH OF CONTRACT, BREACH OF WARRANTY, INDEMNIFICATION, NEGLIGENCE, TORT (INCLUDING STRICT LIABILITY) OR OTHERWISE, IN EX-
CESS OF AN AMOUNT EQUAL TO THE NET CONTRACT VALUE OF THE PRODUCTS PROVIDED BY POWELL TO PURCHASER DURING THE MOST 
RECENTLY ENDED CALENDAR QUARTER. 
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The Wm. Powell Company - Profile 
 
The Wm. Powell Company is very proud of our achievements and our evolution in the past 166 
years.  We like to refer to ourselves as 166 years young due to our flexibility in changing quickly to 
our customer and the industry’s needs.  Our business strategy is to maintain excellent customer 
service.  We will continue to focus on manufacturing the best of class products both in design fea-
tures and quality, at competitive prices.    
 
The Wm. Powell Company’s products include a wide variety of valves in bronze, iron, steel, and 
corrosion resistant alloys for class 125 to class 4500 pressure service.  Our experience as pioneer in 
the development of industrial valves encompasses over a century and a half of craftsmanship and 
valve know-how.  Through modern engineering, laboratory, research and testing facilities, the Wm. 
Powell Company has been a leader in changes in our industry.  Our on-going program is a long-
term commitment to the valve industry and is poised for significant future growth. 
 
Powell Valves has endured a Civil War, World Wars I and II, and the Korean and Vietnam Wars.  
Powell rebuilt after floods, U.S. economic disaster in the Great Depression, and fierce foreign com-
petition to help put men on the moon.  Whether it was the “Manhattan Project”, projects on U.S. 
Nuclear Submarines, Titan or Atlas rockets, in Nuclear Power plants, at Chemical or Petroleum 
plants, Pulp and Paper mills, or the harshness of cryogenic use, Powell Valve has a long tradition of 
quality in temperatures from – 425°F to 1500°F and pressures from Class 125 to 4500. 
 
Powell’s market base is the Industrial Users: Petrochemical, Industrial Gas, Pulp & Paper, Pharma-
ceutical, Hydrocarbon processing, Food processing, Mining, Power Generation, Pipeline, Chemi-
cal, and Mechanical construction.  Powell has formed business partnerships with industrial end-
users, contractors, distributors and A&E’s in the United States and around the World.  Business 
partnerships formed on competitively priced product, on-time delivery, service and our tradition of 
product reliability. 
 
Powell’s network of support and product availability is unmatched.  Powell offers the most com-
plete multi-turn product line from a single source manufacturer.  Powell’s products are of the high-
est quality standards, are competitively priced and are produced with modern manufacturing tech-
nology and astute materials sourcing, with strategic purchasing & financial ventures in place.   
 
Powell’s diverse products and services, industry knowledge, project capabilities and reputation, 
coupled with our high quality distribution network, create a win-win arrangement where the end-
user, contractor, distributor and manufacturer can benefit.   
 
The Wm. Powell Company has made a commitment to our industry to increase growth and market 
share, with quality competitive products and services and on-time delivery.  This is a global com-
mitment. 
 
Powell’s end user customers have to react quickly to the demands that are on them to expand their 
businesses by implementing increased capacity and introducing new products into the market 
place at low costs and fast turn around times.  Powell has addressed our customer’s needs by in-
creasing finished product inventory to over $35,000,000 USD in the U.S.A. and with inventory hubs 
in Asia and Europe.  As an additional advantage to our domestic and global customers, The Wm. 
Powell Company’s Manning, SC facility is a Registered Free Trade Zone. 
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Powell also used its valve knowledge and expertise to construct a modification facility in the U.S.A. 
to assist customers with their needs, such as,  automation, trim changes, end connection changes, 
additional quality inspections and special service pressure testing requirements, field service, etc«    
 
The Wm. Powell Company is a closely held private corporation that has been in business since 
1�46.  In fact, only nine presidents have led the Company through its 166, plus, years.  The fact that 
we have been a healthy corporation during this period of time, having survived wars, depressions 
and natural disasters – in a very competitive marketplace – speaks well for itself. 
 
We look forward to further discussing ways that The Wm. Powell Company can capture current 
and future opportunities together. 
 
Again, The Wm. Powell Company thanks you for your interest in our company, our products and 
services.   Powell looks forward to discussing ways to be your Preferred Valve Supplier.   If you 
should have any questions, or comments, please contact us.   
 
 
Sincerely, 
 
 
 
 
Randy Cowart  
President, CEO & Chairman  
The Wm. Powell Company 
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BRAIDED CARBON YARN 
END RINGS WITH  
CORROSION INHIBITOR 

DIE FORMED FLEXIBLE GRAPHITE RIBBON INNER RINGS 
WITH CORROSION INHIBITOR 

BELLEVILLE WASHERS 

STANDARD PACKING  
ARRANGEMENT 

Powell standard design cast steel valves are 
designed and manufactured to a 100 ppm 
maximum fugitive emissions level. 

LIVE LOAD OPTION 

Live load design with standard packing. Live 
load washer help maintain packing load to re-
duce frequency of packing adjustment. 

BODY/BONNET GASKETS 

RING JOINT SPIRAL WOUND SHEET 

Sheet PTFE gasket. 
Standard gasket arrangement for class 
150 valves. 

Stainless steel spiral wound gasket 
with PTFE fill and gauge ring for 
controlled compression. 
Standard gasket arrangement for 
class 300-600 valves. 

ASME B16.20 ring joint gasket with 
material at least equal to body. 
Standard gasket arrangement for class 
900-1500 valves. 
Optionally available on most other 
valves. 

LANTERN RING OPTION 

LANTERN RING Lantern ring design and other special packing 
arrangements available. The lantern ring ar-
rangement consists of two packing sets with 
lantern spacer between the sets. The bonnet 
connection at the lantern ring location allows 
monitoring of leakage past packing set. 
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GATE VALVES 
THREADED BONNET, ASME CLASS 200  
¼” to 2“ (6 TO 50 mm), THREADED OR SOCKET WELD ENDS 
CAST STAINLESS STEEL  

Class  Figure Number 
200 1832 

DESIGN FEATURES: 
• Fully guided solid wedge. 
• Socket weld ends are available. 
• Each valve is shell, seat and backseat pres-

sure tested per industry standard API 598. 
• Integral seats are standard. 
• Threaded ends are NPT type per ASME 

B1.20.1.  
• Socket weld ends are per ASME B16.11. 
 
NOTE: Powell reserves the right to convert 
threaded ends to socket weld. Remnant of 
threads will exist as pipe stop behind socket 
bore. 

PART MATERIALS 

Body A351 Gr. CF8M 

Bonnet A351 Gr. CF8M 

Wedge A351 Gr. CF8M 

Stem  A276 316 

Packing Nut SST 316 

Gland SST 316 

Packing PTFE 

Packing Collar SST 316 

Hand Wheel A47 

Hand Wheel Nut Steel 

Identification Plate Aluminum 

C = Center to top open 
 
WT = Weight 
CV = Flow coefficient 

SIZE ASME 200 

in 
A C D E WT  

lb 
CV 

mm kg 

¼ 1.75 4.6 0.38 2.5 0.8 7.1 

7 44 116 10 64 0.4   

⅜ 2.00 4.6 0.38 2.5 0.8 7.1 

10 51 116 10 64 0.4   

½ 2.25 5.3 0.50 2.8 1.3 12.6 

13 57 133 13 70 0.6   

¾ 2.50 6.7 0.75 3.0 2.1 30 

20 64 170 19 76 1.0   

1 3.25 7.8 1.00 3.3 3.3 55 

25 83 198 25 83 1.5   

1 ½ 3.75 10.5 1.50 4.1 6.2 130 

38 95 267 38 103 2.8   

2 4.00 12.6 2.00 4.8 10.4 240 

50 102 321 51 121 4.7   

1¼ 3.50 9.3 1.25 3.6 4.8 87 

32 89 236 32 91 2.2  

Design Specifications  

Item Applicable Specification 
Pressure - temperature ratings ASME B16.34 

General valve design  ASME B16.34 

Materials ASTM 
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API 603 GATE VALVES 
BOLTED BONNET, ASME CLASS 200-600 
¼” to 2” (6 TO 50 mm), THREADED OR SOCKET WELD ENDS 
CAST STAINLESS STEEL 

Class  Figure Number 
200 2490 
300 2467 (1) 
600 1973 (1) 

Design Specifications  
Item Applicable Specification 

Wall thickness  API 603 + B16.34 
Pressure - temperature ratings ASME B16.34 

General valve design  API 603 & B16.34 

Materials ASTM 

End threads—NPT ASME B1.20.1 
Socket weld ends ASME B16.11 

STANDARD MATERIALS (Other materials available) 
PART MATERIALS 
Body A351 Gr. CF3M 

Bonnet A351 Gr. CF8M 

Wedge  A351 Gr. CF8M 

Stem  A276 316 
Stem Bushing  A 439 Ductile NI-Resist Gr. D2 
Gland Flange A351 Gr. CF8M 

Eye Bolt A193 Gr. B8 
Eye Bolt Nut A194 Gr.8 
Groove Pin Series 300 

Gland A276 316 
Packing PTFE (2) 
Gasket PTFE (2) 

Hand Wheel Malleable Iron or Steel 
Hand Wheel Nut Malleable Iron or Steel 

Key Steel 
Lubricant Fitting Steel 

Body / Bonnet Stud A193 Gr. B8 
Body / Bonnet Nut A194 Gr.8 
Identification Plate Series 300 SST  

DESIGN FEATURES: 
• Seat face: Ground and lapped to a smooth 

finish. 
• Flexible Wedge with low center stem –

wedge contact. Wedge is ground and lapped 
to a smooth finish and closely guided to 
prevent dragging and seat damage.  

• Non-rotating stem with precision ACME 
threads and burnished finish. Double 
ACME threads for faster operation. 

• Body and bonnet joint accurately ma-
chined. Gasket materials and details on page 
6. 

• Each valve is shell, seat and backseat pres-
sure tested per industry standard API 598. 

• Valves are available with socket weld 
ends. 

• Yoke bushing can be lubricated to mini-
mize friction and prolong life of the stem. 

• Body and bonnet castings are precision 
machined.  

• Gland has two-piece construction for 
easy alignment. 

• Each valve has a unique certification 
number that is traceable to the valve certi-
fication sheet which includes MTR data, 
pressure test report, inspection report and 
certificate of conformance. 

• Other available options as follows: 
-Alternate valve materials 
-Alternate trim materials 
-NACE service 
-Special cleaning for applications  
  such as oxygen or chlorine 
-Other options available as  
  specified 
 
NOTE: Powell reserves the right to 
convert threaded ends to socket 
weld. Remnant of threads will exist 
as pipe stop behind socket bore. 

1) See pages 10-12 for flanged and buttweld designs. 
2) For API 603 compliance, optional graphitic packing and gasket 

are required. 
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GATE VALVE DIMENSIONS (CLASSES 200-600) 

C = Center to top open 
 
WT = Weight 
CV = Flow coefficient 

SIZE ASME 200 ASME 300 
in 

A C D E WT  
lb 

CV A C D E WT  
lb 

CV 

mm kg kg 

¼ 2.13 6.5 0.38 3.0 3.5 7.1 2.13 6.5 0.38 3.0 3.4 7.1 

6 54 165 10 76 1.6   54 165 10 76 1.5   

⅜ 2.13 6.5 0.38 3.0 3.5 7.1 2.13 6.5 0.38 3.0 3.4 7.1 

10 54 165 10 76 1.6   54 165 10 76 1.5   

½ 3.00 7.8 0.50 3.5 4.8 12.6 3.00 7.9 0.50 3.5 4.6 12.6 

13 76 198 13 89 2.2   76 200 13 89 2.1   

¾ 3.50 8.6 0.75 4.0 6.5 30 3.50 8.9 0.75 4.0 6.1 30 

19 89 219 19 102 2.9   89 225 19 102 2.8   

1 4.00 9.4 1.00 4.5 9.0 55 4.00 9.4 1.00 4.5 9.1 55 

25 102 240 25 114 4.1   102 240 25 114 4.1   

1½ 4.63 12.1 1.50 6.0 18.0 130 4.63 12.1 1.50 6.0 18.0 130 

38 117 308 38 152 8.2   117 308 38 152 8.2   

2 5.00 14.3 2.00 7.0 24.3 240 5.00 14.3 2.00 7.0 28.9 240 

50 127 362 51 178 11.0   127 362 51 178 13.1   

1¼ 4.63 10.8 1.50 5.0 13.1 130 4.63 10.8 1.25 5.0 13.1 87 

32 140 274 38 127 6.0  178 274 32 127 6.0  

SIZE ASME 600 

in 
A C D E WT  

lb 
CV 

mm kg 

¼ 2.13 6.6 0.38 3.0 4.3 7.1 

6 54 168 10 76 2.0   

⅜ 2.13 6.6 0.38 3.0 4.3 7.1 

10 54 168 10 76 2.0   

½ 3.00 7.9 0.50 3.5 5.1 12.6 

13 76 202 13 89 2.3   

¾ 3.50 8.9 0.75 4.0 7.1 30 

19 89 225 19 102 3.2   

1 4.00 9.8 1.00 5.0 10.6 55 

25 102 248 25 127 4.8   

1½ 5.00 12.4 1.50 7.0 21.3 130 

38 127 316 38 178 9.7   

2 5.75 14.3 2.00 8.0 32.0 240 

50 146 362 51 203 14.5   

1¼ 4.50 11.1 1.25 6.0 15.7 87 

32 229 281 32 152 7.1  
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API 603 GATE VALVES 
BOLTED BONNET, ASME CLASSES 150-600 
FLANGED OR BUTTWELD ENDS 
CAST  STAINLESS STEEL 

Class  Figure Number 
150 2456 
300 2467 (4) 
600 1973 (4) 

STANDARD MATERIALS (Other materials available) 
PART MATERIALS 

Body A351 Gr. CF8M (2) 
Bonnet A351 Gr. CF8M 
Wedge  A351 Gr. CF8M 
Stem  SST 316 

Stem Bushing  A 439 Ductile NI-Resist Gr. D2 
Stem Bushing Lock Nut Series 300 SST 

Gland Flange A351 Gr. CF8M 
Eye Bolt A193 Gr. B8 

Eye Bolt Nut A194 Gr.8 
Groove Pin Series 300 SST 

Gland SST 316 
Packing PTFE (3) 

Packing Washer / Packing Spacer SST 316 
Gasket PTFE (3) 

Hand Wheel Malleable Iron or Steel 
Hand Wheel Nut Malleable Iron or Steel 

Key Steel 
Lubricant Fitting Steel 

Body / Bonnet Stud A193 Gr. B8 
Body / Bonnet Nut A194 Gr.8 

Bonnet / Yoke arm Stud (1) A193 Gr. B8 
Bonnet / Yoke arm Nut (1) A194 Gr.8 

Bearing Cap (1) 
Series 300 SST Cap Screws (1) 

Identification Plate 

Yoke arm (1) A351 CF8 

 (1) 14” Valve sizes and up all classes have a two piece yoke. 
 (2) CF3M for weld end bodies. 
 (3) For API 603 compliance, optional graphitic packing and gasket are required. 
 (4) See pages 8-9 for 2” and smaller sizes with threaded or socket weld ends. DESIGN FEATURES: 

• Seat face: Ground and lapped to a 
smooth finish. 

• Flexible Wedge with low center stem 
–wedge contact. Wedge is ground and 
lapped to a smooth finish and tightly 
guided to prevent dragging and seat 
damage.  

• Non-rotating stem with precision 
ACME threads and burnished finish. 
Double start ACME thread for faster 
operation. 

• Body and bonnet joint accurately 
machined. Gasket materials and de-
tails on page 6.  

• Body and bonnet castings are preci-
sion machined. One-piece bonnet up 
to 12” (350 mm) valve size on all 
classes. 

• Gland has two-piece construction for 
easy alignment. 

• Flanges: 
        Classes 150-300: 1/16” raised face. 
        Class 600: 1/4” raised face. 
       Finish 125-250 AARH for all valves. 

• Rotating stem nut is Austenitic ductile 
iron Gr D2 renewable in line. Thrust 
bearings are supplied as follows: 

        Class 150 & 300 14” (400 mm) and 
           larger valve size. 
        Class 600  6” (150 mm) and larger 
           valve size. 

• Heavier walled API 600 design available. 
• Classes above 600 are available; see the 

API 600 catalog. 
• Other available options as follows: 

-Alternate valve materials available 
-Bypass, drain and other auxiliary  
  connections 
-Gear, motor, and cylinder actuators  
  available 
-NACE service 
-Special cleaning for applications such as   
  oxygen or chlorine 
-Other options available as specified 

Item Applicable Specification 
Wall thickness  API 603 + B16.34 

Pressure - temperature ratings ASME B16.34 
General valve design  API 603 & B16.34 

End to End dimensions  ASME B16.10 
Flange design ASME B16.5 

Butt Weld design ASME B16.25 
Materials ASTM 

Design Specifications  
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GATE VALVE DIMENSIONS (CLASS 150—600). 

(1) Gear operators standard for 16” and up classes 300 and 
600. Height is to top of actuator.  

FE = Flanged 
WE = Butt weld 
 
B = Center to top closed 
C = Center to top open 

SIZE ASME 150 ASME 300 ASME 600 
in A B(1) C(1) D E A B(1) C(1) D E A B(1) C(1) D E mm FE WE 
½ 4.25 4.25 7.2 7.8 0.50 3.5 5.50 7.2 7.9 0.50 3.5 6.50 7.3 7.9 0.50 3.5 
13 109 108 183 198 13 89 140 183 200 13 89 165 185 202 13 89 
¾ 4.63 4.63 7.7 8.6 0.75 4.0 6.00 7.9 8.9 0.75 4.0 7.50 8.0 8.9 0.75 4.0 
19 117 117 196 219 19 102 152 201 225 19 102 191 203 225 19 102 
1 5.00 5.00 8.3 9.4 1.00 4.5 6.50 8.3 9.4 1.00 4.5 8.50 8.6 9.8 1.00 5.0 

25 127 127 211 240 25 114 165 211 240 25 114 216 218 248 25 127 
1½ 6.50 6.50 10.4 12.1 1.50 5.0 7.50 10.4 12.1 1.50 6.0 9.50 10.7 12.4 1.50 7.0 
38 165 165 264 308 38 127 191 264 308 38 152 241 272 316 38 178 
2 7.00 8.50 12.0 14.3 2.00 6.0 8.50 12.0 14.3 2.00 7.0 11.50 12.3 14.3 2.00 9.0 

50 178 216 305 362 51 152 216 305 362 51 178 292 312 362 51 229 
2½ 7.50 9.50 12.3 15.0 2.50 7.0 9.50 12.6 14.3 2.50 7.9 13.00 18.1 21.9 2.50 12.0 
65 191 241 312 380 64 178 241 319 364 64 201 330 461 555 64 305 
3 8.00 11.12 13.8 17.0 3.00 7.0 11.12 13.8 17.0 3.00 9.0 14.00 19.2 22.8 3.00 12.0 

80 203 282 350 431 76 178 283 350 431 76 229 356 487 580 76 305 
4 9.00 12.00 16.8 20.9 4.00 9.0 12.00 16.8 20.9 4.00 10.0 17.00 23.0 27.5 4.00 14.0 

100 229 305 427 530 102 229 305 426 530 102 254 432 585 698 102 356 
6 10.50 15.88 22.2 28.3 6.00 11.0 15.88 22.6 28.7 6.00 14.0 22.00 32.5 39.1 6.00 20.0 

150 267 403 563 720 152 279 403 574 730 152 356 559 825 993 152 508 
8 11.50 16.50 29.3 38.0 8.00 14.0 16.50 30.6 39.2 8.00 16.0 26.00 35.0 45.4 7.87 22.0 

200 292 419 744 965 203 356 419 777 995 203 406 660 890 1154 200 560 
10 13.00 18.00 35.6 46.3 10.00 16.0 18.00 36.8 47.2 10.00 20.0 31.00 41.9 52.4 9.75 25.2 
250 330 457 905 1175 254 406 457 935 1199 254 508 787 1065 1332 248 640 
12 14.00 19.75 41.1 53.5 12.00 18.0 19.75 42.6 54.7 12.00 20.0 33.00 47.3 59.9 11.75 26.8 
300 356 502 1045 1359 305 457 502 1082 1390 305 508 838 1202 1521 298 680 
14 15.00 22.50 46.3 60.3 13.25 20.0 30.00 49.1 63.4 13.25 22.0 35.00 51.6 65.4 12.87 28.3 
350 381 572 1175 1531 337 508 762 1248 1611 337 560 889 1310 1662 327 720 
16 16.00 24.00 51.6 67.9 15.25 22.0 33.00 70.7 15.25 25.2 39.00 73.2 14.75 35.4 
400 406 610 1310 1725 387 560 838 1796 387 640 991 1860 375 900 
18 17.00 26.00 58.1 76.4 17.25 25.2 36.00 77.2 17.00 26.8 43.00 79.1 16.50 35.4 
450 432 660 1477 1940 438 640 914 1961 432 680 1092 2008 419 900 
20 18.00 28.00 63.3 83.3 19.25 26.7 38.88 85.3 19.00 28.2 46.75 85.3 18.25 28.0 
500 457 711 1615 2123 489 680 991 2176 483 720 1194 2166 464  710 
24 20.00 32.00 76.7 101.1 23.25 28.3 45.00 100.9 23.00 35.4 55.00 102.3 22.00 32.0 
600 508 813 1948 2568 591 720 1143 2562 584 900 1397 2599 559 810  
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API 603 GATE VALVES 
BOLTED BONNET, ASME CLASSES 150-600 
FLANGED OR BUTTWELD ENDS 
CAST  STAINLESS STEEL 

FE = Flanged ends 
WE = Weld ends 
 
F = Dismantling 
       Dimension 
 
WT = Weight 
CV = Flow coefficient 

SIZE ASME 150 ASME 300 ASME 600 
in 

F 
in WT lb WT lb 

CV F 
in WT lb WT lb 

CV F 
in WT lb WT lb 

CV mm mm FE kg WE kg mm FE kg WE kg mm FE kg WE kg 
½ 9.5 6.0 4.8 12.6 9.5 7.3 4.6 12.6 9.6 8.3 5.1 12.6 
13 241 2.7 2.2   241 3.3 2.1   244 3.8 2.3   
¾ 10.3 8.4 6.5 30 10.3 11.2 6.1 30 10.6 15.0 7.1 30 
19 262 3.8 2.9   262 5.1 2.8   269 6.8 3.2   
1 11.3 12.5 9.0 55 11.3 15.4 9.1 55 11.5 20.9 10.6 55 

25 287 5.7 4.1   287 7.0 4.1   292 9.5 4.8   
1½ 14.5 23.9 18.0 130 14.5 33.1 18.0 130 14.8 38.1 21.3 130 
38 368 10.8 8.2   368 15.0 8.2   376 17.3 9.7   
2 16.6 29 24.3 240 16.8 37 28 240 19.8 77 57 240 

50 421 13 11   426 17 13   502 35 26   
2½ 18.3 43 37 390 20.2 50 36 390 25.7 148 126 390 
65 464 20 17   514 23 16   653 67 57   
3 20.7 53 48 560 20.9 53 48 560 27.9 174 143 560 

80 527 24 22   530 24 22   709 79 65   
4 25.8 86 75 1020 25.9 119 101 1020 33.4 315 251 1020 

100 655 39 34   658 54 46   848 143 114   
6 34.1 139 129 2440 34.6 227 174 2440 46.5 677 573 2440 

150 867 63 58   878 103 79   1182 307 260   
8 44.1 251 210 4490 46.5 412 379 4490 54.3 1096 942 4340 

200 1119 114 95   1180 187 172   1380 497 427   
10 53.6 419 348 7000 56.0 673 617 7000 62.2 1574 1334 6660 

250 1362 190 158   1423 305 280   1581 714 605   
12 61.4 551 536 10500 65.0 957 917 10500 71.1 2000 1702 10000 

300 1560 250 243   1650 434 416   1806 907 772   
14 66.7 741 732 12800 73.8 1555 1277 12800 76.2 2761 2373 12000 

350 1693 336 332   1875 705 579   1935 1252 1076   
16 74.4 975 963 16900 81.8 1949 1663 16900 84.7 3616 3098 15800 

400 1889 442 437   2078 884 754   2151 1640 1405   
18 84.7 1433 1299 22500 89.3 4935 2196 21900 91.5 4507 3861 20600 

450 2151 650 589   2267 2238 996   2324 2044 1751   
20 94.7 1744 1678 28100 98.1 3380 2745 27300 99.1 4507 4279 25200 

500 2414 791 761   2502 1533 1245   2517 2044  1941   
24 112.6 2580 2481 40900 115.8 4911 3958 40000 116.5 7949  7621 36600 

600 2859 1170 1125   2942 2227 1795   2960 3605  3457   
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GLOBE VALVES 
THREADED BONNET, 200 W.O.G. 
¼ to 2“ (6 TO 50 mm), THREADED ENDS 
CAST STAINLESS STEEL 

Class  Figure Number 
200 W.O.G. 1861 

DESIGN FEATURES: 
• Swivel disc for optimal seating and 

longer seat life are non-rotating. 
• Stems are rotating / rising design. 
• Each valve is shell, seat and backseat 

pressure tested per industry standard API 
598. 

• Integral seats are standard.  
• Threaded ends are NPT type per ASME 

B1.20.1. 

PART MATERIALS 

Body A351 Gr. CF8M 

Bonnet A351 Gr. CF8M 

Disc SST 316 

Disc Nut SST 316 

Stem  SST 316 

Packing Nut SST 316 

Gland SST 304 

Packing PTFE 

Packing Washer SST 316 

Gasket PTFE 

Hand Wheel Aluminum 

Hand Wheel Nut SST 304 

Identification Plate Series 300 SST 

SIZE 200 W.O.G. 

in 
A C D E WT  

lb 
CV 

mm kg 

¼ 2.05 3.0 0.50 2.8 0.6 2.5 

7 52 77 12 70 0.3   

⅜ 2.05 3.0 0.50 2.8 0.6 2.5 

10 52 77 12 70 0.3   

½ 2.05 3.1 0.50 2.8 0.6 2.5 

13 52 79 12 70 0.3   
¾ 2.36 3.6 0.60 2.8 1.0 3.7 
20 60 91 15 70 0.4   

1 2.83 4.1 0.80 3.1 1.3 6.8 

25 72 105 20 80 0.6   

1 ½ 3.54 5.6 1.25 3.5 2.7 17.5 

38 90 142 32 90 1.2   

2 3.98 6.2 1.60 3.9 3.8 30 

50 101 158 40 100 1.7   

1¼ 3.19 5.0 1.00 3.1 2.5 10.9 

32 81 127 25 80 1.1  
C = Center to top open 
 
WT = Weight 
CV = Flow coefficient 
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API 603 WALL GLOBE VALVES 
BOLTED BONNET, CLASSES 200-600 
¼” to 2” (6 TO 50 mm), THREADED OR SOCKET WELD ENDS 
CAST STAINLESS STEEL 

Class  Figure Number 

200 2474 

300 2447 (1) 

600 1983 (1) 

Design Specifications  
Item Applicable Specification 

Wall thickness  API 603 & B16.34 

Pressure - temperature ratings ASME B16.34 

General valve design  ASME B16.34 

Materials ASTM 

End Threads-NPT ASME B1.20.1 

Socket Weld Ends ASME B16.11 

DESIGN FEATURES: 
• Seat face: Ground and lapped to a smooth finish. 
• Body and bonnet joint accurately machined. Gasket materials 

and details on page 6. 
• Swivel disc for optimal seating and longer seat life . 
• Stems are rotating / rising design. 
• Each valve is shell, seat and backseat pressure tested per indus-

try standard API 598. 
• Body and bonnet castings are precision machined.  
• Gland has two-piece construction for easy alignment. 

• Each valve has a unique certification number that is traceable to 
the valve certification sheet which includes MTR data, pressure 
test, inspection result and certificate of conformance. 

• Other available options as follows: 
-Alternate valve materials available 
-NACE service 
-Special cleaning for applications such as oxygen or chlorine 
-Other options available as specified 
 
NOTE: Powell reserves the right to convert threaded ends to 
socket weld when needed, which will result in thread remnants 
as pipe stop. 

PART MATERIALS 

Body A351 Gr. CF3M 

Bonnet  A351 Gr. CF8M 

Disc A276 316 

Disc Nut A276 316 

Stem  A276 316 

Gland Flange A351 Gr. CF8M 

Eye Bolt A193 Gr. B8 

Eye Bolt Nut A194 Gr. 8 

Gland A276 316 

Packing PTFE 

Gasket PTFE 

Hand Wheel A47 

Hand Wheel Nut Steel 

Body / Bonnet Bolt A193 Gr. B8 

Body / Bonnet Nut A194 Gr.8 

Identification Plate Series 300 SST 

Stem Bushing A582 416 

Set Screw Steel 

1) See pages 16-18 for flanged and butt 
weld designs. 
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GLOBE VALVE DIMENSIONS (CLASS 200—600). 

C = Center to top open 
 
WT = Weight 
CV = Flow Coefficient 

SIZE ASME 200 ASME 300 
in 

A C D E WT 
lb 

CV A C D E WT 
lb 

CV 
mm kg kg 

¼ 2.88 6.8 0.50 3.0 3.5 2.5 2.88 6.8 0.50 3.0 3.6 2.5 

7 73 171 13 76 1.6   73 171 13 76 1.6   

⅜ 2.88 6.8 0.50 3.0 3.5 2.5 2.88 6.8 0.50 3.0 3.6 2.5 

10 73 171 13 76 1.6   73 171 13 76 1.6   

½ 2.88 6.8 0.50 3.0 3.5 2.5 2.88 6.8 0.50 3.0 3.8 2.5 

13 73 171 13 76 1.6   73 171 13 76 1.7   

¾ 3.25 7.3 0.75 3.5 4.5 5.8 3.25 7.3 0.75 3.5 4.6 5.8 

20 83 186 19 89 2.0   83 186 19 89 2.1   

1 3.75 8.2 1.00 4.0 6.7 10.7 3.75 8.2 1.00 4.0 7.1 10.7 

25 95 208 25 102 3.0   95 208 25 102 3.2   

1½ 5.50 9.9 1.50 5.0 13.7 25 5.50 9.9 1.50 5.0 19.1 25 

38 140 251 38 127 6.2   140 251 38 127 8.7   

2 6.00 10.9 2.00 6.0 19.8 50 6.00 10.9 2.00 6.0 25.8 50 

50 152 276 51 152 9.0   152 276 51 152 11.7   

1¼ 5.50 8.9 1.50 5.0 10.5 25 5.50 8.9 1.50 5.0 13.5 25 

32 140 226 38 127 4.8  140 226 38 127 6.1  

SIZE ASME 600 

in 
A C D E WT 

lb 
CV 

mm kg 

¼ 2.88 6.8 0.50 3.0 3.7 2.5 

7 73 171 13 76 1.7   

⅜ 2.88 6.8 0.50 3.0 3.7 2.5 

10 73 171 13 76 1.7   

½ 2.88 6.8 0.50 3.0 3.7 2.5 

13 73 171 13 76 1.7   

¾ 3.25 7.3 0.75 3.5 4.8 5.8 

20 83 186 19 89 2.2   

1 3.75 8.3 1.00 5.0 7.4 10.7 

25 95 211 25 127 3.4   

1½ 5.63 10.9 1.50 7.0 21.0 25 

38 143 276 38 178 9.5   

2 6.25 12.8 2.00` 8.0 40.0 50 

50 159 324 51 203 18.1   

1¼ 5.00 10.6 1.25 6.0 17.5 17.1 

32 127 269 32 152 7.9  
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API 603 WALL GLOBE VALVES 
BOLTED BONNET, ASME CLASS 150-600 
FLANGED AND BUTTWELD ENDS 
CAST STAINLESS STEEL 

Class  Figure Number 
150 2475 
300 2447 (3) 
600 1983 (3) 

Item Applicable Specification 
Wall thickness  API 603 & B16.34 

Pressure - temperature ratings ASME B16.34 
General valve design  B16.34 

End to End dimensions  ASME B16.10 
Flange design ASME B16.5 

Butt Weld design ASME B16.25 
Materials ASTM 

Design Specifications  

 (1) 14” Valve sizes and up all classes have a two piece yoke. 
 (2) CF3M for weld end bodies. 
 (3) See pages 14-15 for 2” and smaller sizes with threaded or socket weld ends. 
 (4) For valve sizes 2” and smaller, T416 steel is used. 
 (5) Used in valve sizes 2½”  and larger. 

DESIGN FEATURES: 
• Seat face: Ground and lapped to a 

smooth finish. 
• Body and bonnet joint accurately 

machined. Gasket materials and 
details on page 6. 

• Swivel disc for optimal seating and 
longer seat life. 

• Stems of hand wheel operated 
design are rotating / rising design. 

• Each valve is shell, seat and back-
seat pressure tested per industry 
standard API 598. 

• Integral seats are standard. Renew-
able seat rings available on special 
order 

• Body and bonnet castings are 
precision machined. One-piece 
bonnet up to 12” (350 mm) valve 
size on all classes. 

• Gland has two-piece construction 
for easy alignment. 

• Weld ends are available per ASME 
B16.25 or per customer’s specifica-
tion. 

• Flanges: 
        Classes 150-300: 1/16” raised face. 
        Class 600: 1/4” raised face. 
        Finish 125-250 AARH for all valves. 
• Threaded and socket weld ends are 

available on sizes 2” and smaller. 
• Each valve has a unique certification 

number that is traceable to the valve 
certification sheet which includes MTR 
data, pressure test, inspection result and 
certificate of conformance. 

PART MATERIALS 
Body A351 Gr. CF8M (2) 

Bonnet / Yoke arm A351 Gr. CF8M 
Disc A276 316 

Disc Nut A276 316 
Stem  A276 316 

Stem Bushing A439 D-2 (4) 
Gland Flange A351 Gr. CF8 

Eye Bolt A193 Gr. B8 
Eye Bolt Nut A194 Gr.8 

Gland A276 316 
Packing PTFE 

Packing Washer / Packing Spacer A276 316 

Gasket PTFE 
Back Seat Bushing (5) A276 316 

Hand Wheel A47 
Hand Wheel Nut Steel 

Body / Bonnet Stud A193 Gr. B8 
Body / Bonnet Nut A194 Gr.8 

Bonnet / Yoke arm Stud (1) A193 Gr. B8 
Bonnet / Yoke arm Nut (1) A194 Gr.8 

Bearing Cap (1) 
Series 300 SST Cap Screws (1) 

Identification Plate 

• Heavier walled API 600 design available. 
• Other available options as follows: 

-Alternate valve materials such as chrome  
  and stainless steel alloys 
-Alternate trim materials 
-Bypass, drain and other auxiliary  
  connections 
-Gear, motor, and cylinder actuators  
  available 
-NACE service 
-Special cleaning for applications such as  
  oxygen or chlorine 
-Other options available as specified 
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GLOBE VALVE DIMENSIONS (CLASS 150—600). 

(1) Gear operators standard for 10” and up for class 600. Height is to top of actuator. 

FE = Flanged 
WE = Butt weld 
 
B = Center to top closed 
C = Center to top open 

SIZE ASME 150 ASME 300 ASME 600 

in A 
B C D E 

A 
B C D E 

A 
B (1) C (1) D E 

mm FE/WE FE/WE FE/WE 

½ 4.25 6.3 6.8 0.50 3.0 6.00 6.3 6.8 0.50 3.0 6.50 7.5 8.1 0.50 3.0 

13 108 160 171 13 76 152 160 171 13 76 165 191 206 13 76 

¾ 4.63 6.8 7.3 0.75 3.5 7.00 6.8 7.3 0.75 3.5 7.50 8.9 9.5 0.75 3.5 

20 117 173 186 19 89 178 173 186 19 89 191 225 241 19 89 

1 5.00 7.7 8.2 1.00 4.0 8.00 7.7 8.2 1.00 4.0 8.50 9.9 10.5 1.00 5.0 

25 127 196 208 25 102 203 196 208 25 102 216 251 267 25 127 

1½ 6.50 9.0 9.9 1.50 5.0 9.00 9.0 9.9 1.50 5.0 9.50 10.9 11.6 1.50 7.0 

38 165 229 251 38 127 229 229 251 38 127 241 277 295 38 178 

2 8.00 9.9 10.9 2.00 6.0 10.50 9.9 10.9 2.00 6.0 11.50 12.5 13.3 2.00 8.0 

50 203 251 276 51 152 267 251 276 51 152 292 318 338 51 203 

2½ 8.50 14.9 16.4 2.50 9.8 11.50 16.7 18.2 2.50 9.8  13.00 16.4 17.6 2.50  11.81 

65 216 378 416 64 250 292 423 461 64 250  330 416 448  64 300  

3 9.50 14.1 15.4 3.00 11.8 12.50 14.1 15.4 3.00 11.8 14.00 17.2 18.7 3.00 13.8 

80 241 357 390 76 300 318 357 390 76 300 355 438 475 76 350 

4 11.50 16.5 18.0 4.00 11.8 14.00 16.7 18.0 4.00 13.8 17.00 20.2 21.7 4.00 17.7 

100 292 419 457 102 300 356 423 458 102 350 431 514 552 102 450 

6 16.00 17.6 19.7 6.00 15.8 17.50 21.0 23.2 6.00 17.7 22.00 25.7 27.9 6.00 23.6 

150 406 446 499 152 400 445 534 589 152 450 558 653 709 152 600 

8 19.50 20.1 22.6 8.00 17.7 22.00 23.9 26.3 8.00 21.7 26.00 29.1 31.6 7.88 27.7 

200 495 511 574 203 450 559 606 669 203 550 660 739 803 200 700 

10 24.50 23.9 26.9 10.00 21.7 24.50 26.7 29.7 10.00 23.6 31.00 41.3 (1) 9.75 27.7 

250 622 606 682 254 550 622 677 753 254 600 787 1049 (1) 248 700 

12 27.50 27.1 30.6 12.00 23.6 28.00 30.6 34.2 12.00 27.6 33.00 47.8 (1) 11.75 31.5 

300 699 688 778 305 600 711 778 868 305 700 838 1215 (1) 298 800 
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API 603 WALL GLOBE VALVES 
BOLTED BONNET, ASME CLASS 150-600 
FLANGED AND BUTTWELD ENDS 
CAST STAINLESS STEEL 

FE = Flanged ends 
WE = Weld ends 
 
F = Dismantling 
       Dimension 
 
CV = Flow coefficient 
WT = Weight 

SIZE ASME 150 ASME 300 ASME 600 

in 
F 

in WT lb WT lb 
CV F 

in WT lb WT lb 
CV F 

in WT lb WT lb 
CV 

mm mm FE kg WE kg mm FE kg WE kg mm FE kg WE kg 

½ 7.9 5.0 3.5 2.5 7.9 6.5 3.8 2.5 9.0 8.1 3.8 2.5 

13 201 2.3 1.6   201 2.9 1.7   229 3.7 1.7   

¾ 8.5 6.5 4.5 5.8 8.5 11.3 4.6 5.8 10.6 12.8 4.8 5.8 

20 216 2.9 2.0   216 5.1 2.1   269 5.8 2.2   

1 9.6 9.3 6.7 10.7 9.6 13.1 7.1 10.7 11.9 16.5 7.4 10.7 

25 244 4.2 3.0   244 5.9 3.2   302 7.5 3.4   

1½ 11.5 20.0 13.7 25 11.5 25.3 19.1 25 13.9 35.8 21.0 25 

38 292 9.1 6.2   292 11.4 8.7   353 16.2 9.5   

2 13.1 29.5 19.8 50 13.1 34.1 25.8 50 16.3 58.0 40.0 50 

50 333 13.4 9.0   333 15.5 11.7   414 26.3 18.1   

2½ 16.0 46 38 75 16.3 71 57 75 20.1 148 126 75 

65 406 21 17   414 32 26   510 67 57   

3 18.0 87 71 110 18.0 117 95 110 25.5 174 143 110 

80 456 40 32   456 53 43   647 79 65   

4 21.3 135 108 200 20.7 165 132 200 25.0 315 251 200 

100 541 61 49   525 75 60   635 143 114   

6 25.3 227 183 480 27.2 342 273 480 32.3 677 573 480 

150 643 103 83   692 155 124   822 307 260   

8 26.7 375 300 880 30.6 644 516 880 36.5 1096 942 850 

200 678 170 136   776 292 234   928 497 427   

10 31.5 706 565 1370 34.4 1064 851 1370 41.7 1574 1334 1300 

250 801 320 256   873 483 386   1059 714 605   

12 37.6 1056 849 2050 40.1 1361 1089 2050 54.8 2000 1702 2000 

300 956 479 385   1018 617 494   1391 907 772   
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Class  Figure Number 
200 W.O.G. 1847 

DESIGN FEATURES: 
• Integral Seats. 
• Each valve is shell and seat pressure tested 

per industry standard API 598. 
• Check valve are suitable for service in 

horizontal line with cap vertical or in a 
vertical line with flow upward. 

• Threaded ends are NPT type per ASME 
B1.20.1. 

SWING CHECK VALVES 
THREADED BONNET, 200 W.O.G. 
¼ to 2“ (6 TO 50 mm), THREADED 
CAST STAINLESS STEEL 

STANDARD MATERIALS (Other materials available)   

PART MATERIALS 

Body  A351 Gr. CF8M 

Cap  A351 Gr. CF8M 

Disc A276 316 

Gasket  PTFE 

Pin A276 316 

Plug SST 316 

Plug Gasket PTFE 

Identification Plate Series 300 SST 

SIZE 200 W.O.G. 

in 
A B D WT  

lb 
CV 

mm kg 

¼ 2.50 1.7 0.56 0.7 1.0 

6 65 42 15 0.3   

⅜ 2.50 1.7 0.56 0.7 2.2 

10 65 42 15 0.3   

½ 2.50 1.7 0.56 0.7 3.9 

13 65 42 15 0.3   

¾ 3.13 2.0 0.75 0.9 9.2 

19 80 51 20 0.4   

1 3.56 2.4 1.00 1.5 17.0 

25 90 60 25 0.7   

1 ½ 4.75 3.0 1.56 3.2 40 

38 120 75 40 1.5   

2 5.50 3.2 2.00 4.7 75 

50 140 81 50 2.1   

1¼ 4.13 2.64 1.25 2.2 27 

32 105 67 32 1.0  

B = Center to top 
 
WT = Weight 
CV = Flow coefficient 

Side view of valve. 
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Class  Figure Number 

200 2341 

600 2350 (1) 

300 2346 (1) 

DESIGN FEATURES: 
• Integral Seats 
• Wall thickness per API 603 require-

ments. 
• Swivel disc for improved seat alignment 

and longer life. 
• Each valve is shell and seat pressure 

tested per industry standard API 598. 
• Check valves are suitable for service in 

horizontal line with cap vertical or in a 
vertical line with flow upward. 

• Carrier Pin is confined within the body 
wall and is not accessible from the exte-
rior. This eliminates potential leak path 
with side plug design. 

• Disc suspended from valve cap and with-
out side plugs. 

• Cap has a male and female joint. 

API 603 WALL SWING CHECK VALVES 
BOLTED BONNET, CLASS 200-600 
¼ to 2“ (6 TO 50 mm), THREADED OR SOCKET WELD ENDS 
CAST STAINLESS STEEL 

STANDARD MATERIALS  
(Other materials available)   

PART MATERIALS 

Body  A351 Gr. CF3M 

Cap  A351 Gr. CF8M 

Disc A276 316 

Gasket  PTFE 

Carrier A351 Gr. CF8M 

Carrier Pin A276 316 

Disc Nut SST 316 

Body / Cap Stud A193 Gr. B8 

Body / Cap Nut A194 Gr.8 

Identification Plate Series 300 SST 

Locating Pin SST 

• Each valve has a unique certifica-
tion number that is traceable to the 
valve certification sheet which 
includes MTR data, pressure test, 
inspection result and certificate of 
conformance. 

• Other available options as follows: 
-Alternate valve materials 
-Alternate trim materials 
-NACE service 
-Special cleaning for applications  
  such as oxygen or chlorine 

 
NOTE: Powell reserves the right to 
convert threaded ends to socket 
weld, which will result in thread 
remnants as pipe stop. 

1) See pages 22-24 for flanged and butt weld designs. 

Design Specifications  

Item Applicable  
Specification 

Wall thickness  API 603 & B16.34 

Pressure - temperature 
ratings ASME B16.34 

General valve design  ASME B16.34 

Materials ASTM 

End Threads-NPT ASME B1.20.1 

Socket Weld Ends ASME B16.11 
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SWING CHECK VALVE DIMENSIONS (CLASS 200-600) 

B = Center to top 
 
WT = Weight 
CV = Flow coefficient 

SIZE ASME 200 ASME 300 

in 
A B D WT  

lb 
CV A B D WT  

lb 
CV 

mm kg kg 

¼ 2.75 2.2 0.44 2.1 3.0 2.75 2.2 0.44 2.1 3.0 

6 70 55 11 1.0   70 55 11 1.0   

⅜ 2.75 2.2 0.44 2.1 3.0 2.75 2.2 0.44 2.1 3.0 

10 70 55 11 1.0   70 55 11 1.0   

½ 2.75 2.2 0.44 2.1 3.0 2.75 2.2 0.44 2.1 3.0 

13 70 55 11 1.0   70 55 11 1.0   

¾ 3.75 3.0 0.75 3.3 9.2 3.75 3.0 0.75 4.4 9.2 

19 95 76 19 1.5   95 76 19 2.0   

1 4.00 3.4 1.00 4.9 17 4.00 3.4 1.00 6.1 17 

25 102 86 25 2.2   102 86 25 2.8   

1½ 5.50 4.1 1.50 10.6 40 5.50 4.1 1.50 10.6 40 

38 140 103 38 4.8   140 103 38 4.8   

2 6.00 4.6 2.00 15.5 75 6.00 4.6 2.00 15.5 75 

50 152 116 51 7.0   152 116 51 7.0   

1¼ 4.75 3.4 1.25 7.3 27 4.75 3.4 1.25 8.5 27 

32 121 86 32 3.3  121 86 32 3.9  

SIZE ASME 600 

in 
A B D WT  

lb 
CV 

mm kg 

¼ 2.75 2.3 0.44 7.0 3.0 

6 70 58 11 3.2   

⅜ 2.75 2.3 0.44 7.0 3.0 

10 70 58 11 3.2   

½ 2.75 2.3 0.44 7.0 3.0 

13 70 58 11 3.2   

¾ 3.75 3.1 0.75 8.5 9.2 

19 95 79 19 3.9   

1 4.00 3.5 1.00 11.0 17 

25 102 90 25 5.0   

1½ 5.63 4.3 1.50 14.6 40 

38 143 108 38 6.6   

2 6.25 5.4 2.00 35.0 75 

50 159 138 51 15.9   

1¼ 4.75 3.5 1.25 13.2 27 

32 121 90 32 6.0  
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(1) 10” Valve size and up have a hanger design as shown below. 
(2) CF3M for weld end bodies. 
(3) See pages 20-21 for 2” and smaller sizes with threaded or socket weld ends. 

Class  Figure Number 

150 2342 

300 2346 (3) 

600 2350 (3) 

DESIGN FEATURES: 
• Integral Seats, however, renewable 

screwed-in seat rings are available on or-
der. 

• Wall thickness per API 603 requirements. 
• Swivel disc for improved seat alignment 

and longer life. 
• Each valve is shell and seat pressure tested 

per industry standard API 598. 
• Check valve are suitable for service in 

horizontal line with cap vertical or in a 
vertical line with flow upward. 

• Carrier Pin is confined within the body 
wall and is not accessible from the exterior 
reducing potential leak points. 

• End Flanges have the following raised 
faces per ASME B16.5:  

         Classes 150-300: 1/16” (2mm). 
         Classes 600-1500: 1/4” (7mm). 
• Weld ends are available per ASME B16.25 

or per customer’s specification. 
• Each valve has a unique certification num-

ber that is traceable to the valve certifica-
tion sheet which includes MTR data, pres-
sure test, inspection result and certificate of 
conformance. 

• Thicker walled API 600 design available. 

Item Applicable Specification 
Wall thickness  API 603 & B16.34 

Pressure - temperature ratings ASME B16.34 

General valve design  B16.34 

End to End dimensions  ASME B16.10 
Flange design ASME B16.5 

Butt Weld design ASME B16.25 

Materials ASTM 

Design Specifications  

• Other available options as follows: 
-Alternate valve materials such as  
  chrome and stainless steel alloys 
-Alternate trim materials 
-Bypass, drain and other auxiliary  
  connections 
-NACE service 
-Special cleaning for applications such as  
  oxygen or chlorine 
-Other options available as specified Valve design for valve sizes 10” and 

above all classes. 

API 603 WALL SWING CHECK VALVES 
BOLTED BONNET, CLASSES 150-600 
FLANGED AND BUTTWELD ENDS 
CAST STAINLESS STEEL 

STANDARD MATERIALS (Other materials available)   
PART MATERIALS 

Body  A351 Gr. CF8M (2) 

Cap  A351 Gr. CF8M 

Disc A276 316 

Gasket  PTFE 

Carrier A351 Gr. CF8M 

Carrier Pin A276 316 

Disc Nut SST 316 

Disc Carrier 
Hanger (1) A351 Gr. CF8M 

Disc Carrier 
Hanger Bolts (1) A193 Gr. B8 

Body / Cap Stud A193 Gr. B8 

Body / Cap Nut A194 Gr.8 

Identification 
Plate Series 300 SST 
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SWING CHECK VALVE DIMENSIONS (CLASS 150—600). 

WE = Butt weld 
FE = Flanged 
 
B = Center to top 
 

SIZE ASME 150 ASME 300 ASME 600 
in B C D A B C D A B C D mm 
½ 4.25 2.2 2.4 0.50 6.00 2.2 2.4 0.50 6.50 2.3 2.4 0.50 
13 108 55 61 13 152 55 61 13 165 58 61 13 
¾ 4.62 3.0 2.8 0.75 7.00 3.0 2.8 0.75 7.50 3.1 2.8 0.75 
20 117 76 70 19 178 76 70 19 190 79 70 19 
1 5.00 3.4 3.2 1.00 8.50 3.4 3.2 1.00 8.50 3.5 3.2 1.00 

25 127 86 81 25 216 86 81 25 216 90 81 25 
1½ 6.50 4.1 4.2 1.50 9.50 4.1 4.2 1.50 9.50 4.3 4.2 1.50 
38 165 103 106 38 241 103 106 38 241 108 106 38 
2 8.00 4.6 4.6 2.00 10.50 4.6 4.6 2.00 11.50 5.4 6.5 2.00 

50 203 116 117 51 267 116 117 51 292 138 165 51 
2½ 8.50 5.6 5.9 2.50 11.50 5.6 5.9 2.50 13.00 7.4 7.9 2.50 
65 216 142 151 170 292 142 151 170 330 189 200 64 
3 9.50 5.8 6.8 3.00 12.50 5.8 6.8 3.00 14.00 8.3 8.5 3.00 

80 241 148 171 192 318 148 171 192 356 212 215 76 
4 11.50 6.5 7.4 4.00 14.00 6.5 7.4 4.00 17.00 10.3 10.6 4.00 

100 292 165 189 213 356 164 189 213 432 262 270 102 
6 14.00 8.2 10.0 6.00 17.50 8.6 10.0 6.00 22.00 14.0 13.5 6.00 

150 356 208 254 273 444 218 254 299 559 356 342 152 
8 19.50 10.1 13.8 8.00 21.00 10.7 13.8 8.00 26.00 18.5 17.1 7.88 

200 495 257 349 349 533 273 349 375 660 469 435 200 
10 24.50 14.2 17.8 10.00 24.50 15.3 18.5 10.00 31.00 21.2 20.1 9.75 

250 622 359 451 451 622 388 470 470 787 539 510 248 
12 27.50 15.6 20.5 12.00 28.00 17.9 22.3 12.00 33.00 23.4 22.6 11.75 

300 698 397 521 521 711 455 565 305 838 594 575 298 
14 31.00 16.3 20.9 13.25 33.00 23.4 21.7 13.25 35.00 25.4 23.5 12.88 

350 787 413 532 337 838 595 550 337 889 645 598 327 
16 34.00 23.7 25.3 15.25 34.00 24.9 27.4 15.25 39.00 28.6 27.6 14.75 

400 864 602 642 387 864 632 695 387 991 727 700 375 
18 38.50 27.9 29.6 17.25 38.50 28.5 30.4 17.00 43.00 32.5 29.1 16.50 

450 978 709 752 438 978 723 772 432 1092 826 740 419 
20 38.50 26.7 27.0 19.25 40.00 24.9 29.1 19.00 47.00 31.6 32.3 18.25 

500 978 679 685 489 1016 632 738 483 1194 802 820 464 
24 51.00 33.5 36.0 23.25 53.00 34.8 37.6 23.00 55.00 40.2 39.4 22.00 

600 1295 852 915 591 1346 884 955 584 1397 1020 1000 559 

A 
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API 603 SWING CHECK VALVES 
BOLTED BONNET, CLASSES 150-600 
FLANGED AND BUTTWELD ENDS 
CAST STAINLESS STEEL 

FE = Flanged ends 
WE = Weld ends 
 
F = Dismantling 
       Dimension 
 
WT = Weight 
CV = Flow coefficient 
 
 

SIZE ASME 150 ASME 300 ASME 600 
in 

F 
in WT lb WT lb 

CV F 
in WT lb WT lb 

CV F 
in WT lb WT lb 

CV mm mm FE kg WE kg mm FE kg WE kg mm FE kg WE kg 
½ 3.8 3.6 2.1 3.9 4.1 7.0 2.1 3.9 4.1 9.1 2.8 3.9 
13 97 1.6 1.0   104 3.2 1.0   104 4.1 1.3   
¾ 5.4 5.3 3.3 9.2 5.8 12.5 3.3 9.2 5.8 14.9 5.2 9.2 
20 137 2.4 1.5   147 5.7 1.5   147 6.8 2.4   
1 6.2 7.5 4.9 17 6.3 18.0 4.9 17 6.5 23.8 6.6 17 

25 157 3.4 2.2   160 8.2 2.2   165 10.8 3.0   
1½ 7.3 14.6 10.6 40 7.5 30.0 10.6 40 7.8 40.0 14.5 40 
38 185 6.6 4.8   191 13.6 4.8   198 18.1 6.6   
2 8.4 24.0 15.5 75 8.7 39.0 15.5 75 9.6 52.4 34.7 75 

50 213 10.9 7.0   221 17.7 7.0   244 23.8 15.7   
2½ 10.1 33 30 120 10.3 45 34 120 13.1 79 62 120 
65 257 17 15   262 22 17   333 36 28   
3 11.0 38 37 175 11.2 73 52 175 14.8 110 79 175 

80 279 19 18   284 36 26   376 50 36   
4 12.3 69 51 315 12.6 92 69 315 18.4 215 168 315 

100 312 34 25   320 46 34   467 98 76   
6 15.9 119 94 760 16.2 172 124 760 23.8 439 335 760 

150 404 59 46   411 85 61   605 199 152   
8 19.0 229 178 1390 19.7 365 273 1390 26.5 811 633 1350 

200 483 113 88   500 180 135   673 368 287   
10 25.2 448 348 2175 25.8 759 577 2175 31.1 1343 1047 2070 
250 640 221 172   655 375 285   790 609 475   
12 28.6 648 504 3250 30.1 1160 1077 3250 35.4 1702 1363 3120 
300 726 320 249   765 526 488   899 772 618   
14 31.5 979 834 3960 37.0 1411 1241 3960 38.6 1958 1585 3740 
350 800 444 378   940 640 563   980 888 719   
16 40.1 1438 1250 5250 42.3 1764 1550 5250 44.0 2994 2364 4910 
400 1019 652 567   1074 800 703   1118 1358 1072   
18 47.2 1927 1656 6990 48.9 2578 2192 6790 50.7  3449 2932  6400 
450 1199 874 751   1242 1169 994   1288 1564 1330   
20 49.4 1771 1522 8700 52.5 2913 2505 8480 53.1 4792 4121 7800 
500 1255 803 690   1334 1321 1136   1349 2174 1869   
24 57.7 3559 3062 12700 60.4 5204 4428 12400 62.5 7608 6467 11400 
600 1466 1614 1388   1534 2360 2008   1588 3451 2933   
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CRYOGENIC VALVES 
 Valves in cold service can present an engineering challenge because 
of the fragility of the packing at continuously low temperatures. To 
combat this, Powell Valves offers an assortment of cryogenic valves 
that all come standard with an extended bonnet and stem. These ex-
tensions help to keep the packing away from the low temperatures of 
the cryogenic fluid and thus function safely and efficiently. 

For more information, see Powell’s Cryogenic catalog. 

Features: 
⇒ All cryogenic valves are specially processed and carefully cleaned 

and degreased in specialized clean areas. They are then sealed to 
prevent contamination. 

⇒ Cryogenic valves are offered in bronze or stainless steel and can 
serve in temperatures as low as –423° F. 

⇒ Powell welcomes the development of custom designs needed to 
accommodate unique customer needs. 

⇒ Extended bonnets and stems provide an adequate distance for the 
packing to maintain the safety, integrity and efficiency of the valve. 

⇒ Powell also provides non-extended cryogenic valves, but recom-
mends their use in only intermittent and non-extreme cold uses. 

⇒ At the customers’ request, Powell also offers bonnet chamber venti-
lation in order to prevent excess pressure build up caused by trapped 
cryogenic liquids. 

The quality and benefits expected of all Powell valves 
are extended and preserved with its cryogenic line. 

Cryogenic Gate Valve Cryogenic Globe Valve 
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ACCESSORIES 
GEAR ACTUATOR 

Most Powell Multi-Turn Valves can be supplied with 
Adapto Gears. For installed Powell valves, gear units 
with adaptor parts are available. Adapto Gear units are 
also available separately for any Multi-Turn valve appli-
cation. 

Typical Adapto-Gear Installation: 
a. Remove the handwheel. 
b. Remove bolts from the yoke, mount the 

adaptor, replace bolts and tighten. 
c. Install the sleeve and key on stem bushing. 
d. Mount gear operator on adaptor and bolt 

together. 
e. Conversion is completed. 

For installed valves, adaptors are provided so that 
new stem bushings or bonnets are not necessary. 
Field conversion can be completed without removing 
the valve from service. 

Powell Adapto Gear Actuators are fully enclosed, light 
weight, maintenance free Bevel Gear units for valves 
which require gearing to facilitate operation. The actuators 
mount quickly and easily as installation does not require 
special complicated parts. The manual valve actuators, 
Type AA, B, and C, have been designed for simplicity, 
high efficiency and ease of adaptability to make them ideal 
for use on both small and large valves. The input shaft is 
mounted on antifriction bearings and the bevel gear drive 
sleeve is supported by an integral bearing arrangement. 
The actuator does not take any of the valve stem thrust 
since the thrust is absorbed in the valve stem bushing. 

• Anti-friction bearings permits ease of operation. 
• Housing protects gears from dirt, dust, and other 

foreign materials. Also good as a safety factor to 
protect operating personnel. 

• Housing has provision for plug or pipe stem 
protector when required. Sealed housing retains 
the lubricant and protects the moving parts. 

• Adaptors for air wrench operation can be 
supplied on order. 

ADVANTAGES 

MODEL AA-18 ACTUATOR 

Max Torque:     996 ft-lb [1350 Nm] 
Gear Ratio:       2.92:1 

MODEL C-24 ACTUATOR 

Max Torque:     3980 ft-lb [5400 Nm] 
Gear Ratio:       6:1 

MODEL B-24 ACTUATOR 

Max Torque:     1990 ft-lb [2700 Nm] 
Gear Ratio:       4.07:1 
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ACCESSORIES cont... 
MOTOR ACTUATOR Most Powell Valves can be furnished with electric 

motor actuators. This type of equipment gives 
fast, safe, efficient operation of any valve by 
means of a push button locally or from a remote 
point, or automatically from a limit switch, pres-
sure switch or other similar device. 

To enable Powell to quote accurately on 
Motor Actuated Valves, please provide the 
following complete information: 

A. Valve Size and Figure Number 

B. Media  

C. Media Pressure and Temperature 

D. Differential Pressure against which the 
valve must open and close and Line Pres-
sure if different from differential pressure. 

E. Opening or Closing Time Requirements. 
Unless specified -  gate valve stem speed 
is  12” per minute (approx.) and globe 
valve stem speed is 4” per minute 
(approx.). 

F. Voltage, Frequency and Number of 
Phases 

G. Special Features (e.g. control station re-
quirements, special enclosure types, etc.) 
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ACCESSORIES cont... 
HYDRAULIC OR  

PNEUMATIC ACTUATOR 
Most Powell Valves can be equipped with Hydraulic 
or Pneumatic Actuators for automatic or remote 
opening and closing. 

When ordering such valves, please provide the 
following information: 

A. Valve Size and Figure Number 

B. Media  

C. Media Pressure and Temperature 

D. Differential Pressure against which the valve 
must open and close and Line Pressure if dif-
ferent from differential pressure. 

E. Opening or Closing Time Requirements 

F. Actuator Media Pressure - Min./Max. 

G. Failure Position (open, close, or as is) 

H. Special Features (e.g. limit switches, manual 
override, etc.) 

I. Environmental Temperature Range - Min./
Max. 
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ACCESSORIES cont... 
LIMIT SWITCH 

Powell Valves can be equipped with Limit 
Switches to signal users when the valve is in the 
fully open and fully closed position.  This can 
help reduce extraneous wear caused by forcing 
the wedge or disc farther into the seat rings or 
back seat after the valve is already in the fully 
open or fully closed position. Limit Switches can 
also be used for fully automated valve operation 
in conjunction with motor, hydraulic, or pneu-
matic actuators.  

NOTE: The installation of a limit switch may 
require further machining or more parts added 
to the valve. 
Typical installation on handwheel operated 
valves. 
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VALVE STANDARDS AND RELATED INFORMATION 

1.  Steel and Corrosion Resistant Designs 

(A) ASME B16.34  ĺ Valves – Flanged, Threaded, and Welded End 

This is the basic ASME valve standard for steel and corrosion resistant alloys. This standard contains re-
quirements such as minimum shell wall thickness, pressure/temperature ratings, and pressure testing re-
quirements. 

(B) API 603  ĺ Corrosion-resistant, Bolted Bonnet Gate Valves—Flanged and Butt-welding Ends 

 This is the basic API valve standard and contains wall thicknesses that are equal to ASME B16.34 for bolted 
bonnet valves. This standard refers to B16.34 for pressure/temperature ratings.  

(C) API Standard 598 ĺ Valve Inspection and Testing 

This standard is referenced by API 603 and contains minimum inspection and pressure test requirements. 

(D) ASME B16.5       ĺ Pipe Flanges and Flanged Fittings 

(E) ASME B16.10  ĺ Face to Face and End to End Dimensions of Valves 

(F) ASME B16.25  ĺ Buttwelding Ends 

(G) API 600               ĺ Steel Gate Valve Flanged and Butt Welded Ends, Bolted and Pressure Seal Bonnets 

2. Powell Publications and Miscellaneous Information 

The Handbook of Valve Information contains valve selection, storage, installation, operation, and maintenance infor-
mation for all Powell Valves. 
 
NOTE: Prior to any installation or maintenance, appropriate precautions must be followed. For example, all pressure 
must be relieved from the valve and affected piping prior to servicing and proper protective clothing and equipment 
must be worn. 
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PRESSURE/TEMPERATURE RATINGS 

TABLE 1 

STANDARD CLASS 

SPECIAL CLASS 

NOTE:   (1) The rating at –20° F extends down to –423° F for cryogenic valves. 
 (2) For welded end valves only. Flanged end ratings terminate at 1000° F. 

NOTE:   Special Class Ratings apply to Threaded and Weld End Valves only and require upgrading per paragraph 8 of ASME B16.34 

ASTM A351 Grade CF3M (316L) (a) 
ASTM A351 Grade CF8M (316) (b) 

ASTM A351 Grade CG3M (317L) (a) 
ASTM A351 Grade CG8M (317) (c) 

(a) Not to be used over 850° F. 
(b) At temperatures over 1000º F, use only when the carbon content is 0.04% or higher. This requirement must be specified 

by customer when applicable. 
(c) Not to be used over 1000° F. 

Working Pressures by Classes, psig 
Temperature, ºF 150 200 300 600 900 1500 2500 4500 

-20 to 100 (1) 275 400 720 1,440 2,160 3,600 6,000 10,800 
200 235 360 620 1,240 1,860 3,095 5,160 9,290 
300 215 330 560 1,120 1,680 2,795 4,660 8,390 
400 195 300 515 1,025 1,540 2,570 4,280 7,705 
500 170 270 480 955 1,435 2,390 3,980 7,165 
600 140 240 450 900 1,355 2,255 3,760 6,770 
650 125 230 440 885 1,325 2,210 3,680 6,625 
700 110 215 435 870 1,305 2,170 3,620 6,515 
750 95 205 425 855 1,280 2,135 3,560 6,410 
800 80 190 420 845 1,265 2,110 3,520 6,335 
850 65 180 420 835 1,255 2,090 3,480 6,265 
900 50 170 415 830 1,245 2,075 3,460 6,230 
950 35 150 385 775 1,160 1,930 3,220 5,795 

1,000 20 130 365 725 1,090 1,820 3,030 5,450 
1,050 20(2) 125 360 720 1,080 1,800 3,000 5,400 
1,100 20(2) 115 305 610 915 1,525 2,545 4,575 
1,150 20(2) 90 235 475 710 1,185 1,970 3,550 
1,200 20(2) 75 185 370 555 925 1,545 2,775 
1,250 20(2) 60 145 295 440 735 1,230 2,210 
1,300 20(2) 50 115 235 350 585 970 1,750 
1,350 20(2) 45 95 190 290 480 800 1,440 
1,400 20(2) 35 75 150 225 380 630 1,130 
1,450 20(2) 30 60 115 175 290 485 875 
1,500 15(2) 25 40 85 125 205 345 620 

Working Pressures by Classes, psig 
Temperature, ºF 150 300 600 900 1500 2500 4500 
-20 to 100 (1) 290 750 1,500 2,250 3,750 6,250 11,250 

200 265 690 1,380 2,075 3,455 5,760 10,365 
300 240 625 1,250 1,870 3,120 5,200 9,360 
400 220 575 1,145 1,720 2,865 4,775 8,600 
500 205 535 1,065 1,600 2,665 4,440 7,995 
600 195 505 1,005 1,510 2,520 4,195 7,555 
650 190 495 985 1,480 2,465 4,105 7,395 
700 185 485 970 1,455 2,425 4,040 7,270 
750 185 475 955 1,430 2,385 3,975 7,150 
800 180 470 945 1,415 2,355 3,930 7,070 
850 180 465 930 1,400 2,330 3,885 6,990 
900 180 465 925 1,390 2,315 3,860 6,950 
950 175 460 915 1,375 2,290 3,815 6,870 

1,000 160 420 840 1,260 2,105 3,505 6,310 
1,050 160 420 840 1,260 2,105 3,505 6,310 
1,100 145 380 765 1,145 1,905 3,180 5,720 
1,150 115 295 590 885 1,480 2,465 4,435 
1,200 90 230 465 695 1,155 1,930 3,470 
1,250 70 185 370 555 920 1,535 2,765 
1,300 55 145 290 435 730 1,215 2,185 
1,350 45 120 240 360 600 1,000 1,800 
1,400 35 95 190 285 470 785 1,415 
1,450 30 75 145 220 365 605 1,095 
1,500 20 50 105 155 260 430 770 
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PRESSURE/TEMPERATURE RATINGS 

TABLE 2 

STANDARD CLASS 

SPECIAL CLASS 
NOTE: (1) For welded end valves only. Flanged end ratings terminate at 1000° F. 

NOTE:   Special Class Ratings apply to Threaded and Weld End Valves only and require upgrading per paragraph 8 of ASME B16.34 

ASTM A351 Grade CF3 (304L) (a) 
ASTM A351 Grade CF8 (304) (b) 

(a) Not to be used over 800° F. 
(b) At temperatures over 1000º F, use only when the carbon content is 0.04% or higher. This requirement must be specified by 

customer when applicable. 

Working Pressures by Classes, psig 
Temperature, ºF 150 300 600 900 1500 2500 4500 

-20 to 100 275 720 1,440 2,160 3,600 6,000 10,800 
200 230 600 1,200 1,800 3,000 5,000 9,000 
300 205 540 1,075 1,615 2,690 4,480 8,065 
400 190 495 995 1,490 2,485 4,140 7,450 
500 170 465 930 1,395 2,330 3,880 6,985 
600 140 440 885 1,325 2,210 3,680 6,625 
650 125 430 865 1,295 2,160 3,600 6,480 
700 110 420 845 1,265 2,110 3,520 6,335 
750 95 415 825 1,240 2,065 3,440 6,190 
800 80 405 810 1,215 2,030 3,380 6,085 
850 65 395 790 1,190 1,980 3,300 5,940 
900 50 390 780 1,165 1,945 3,240 5,830 
950 35 380 765 1,145 1,910 3,180 5,725 

1,000 20 355 710 1,065 1,770 2,950 5,315 
1,050 20(1) 325 650 975 1,630 2,715 4,885 
1,100 20(1) 255 515 770 1,285 2,145 3,855 
1,150 20(1) 205 410 615 1,030 1,715 3,085 
1,200 20(1) 165 330 495 825 1,370 2,470 
1,250 20(1) 135 265 400 670 1,115 2,005 
1,300 20(1) 115 225 340 565 945 1,695 
1,350 20(1) 95 185 280 465 770 1,390 
1,400 20(1) 75 150 225 380 630 1,130 
1,450 20(1) 60 115 175 290 485 875 
1,500 15(1) 40 85 125 205 345 620 

Working Pressures by Classes, psig 
Temperature, ºF 150 300 600 900 1500 2500 4500 

-20 to 100 290 750 1,500 2,250 3,750 6,250 11,250 
200 255 670 1,340 2,010 3,350 5,580 10,045 
300 230 600 1,200 1,800 3,000 5,000 9,000 
400 215 555 1,110 1,665 2,770 4,620 8,315 
500 200 520 1,040 1,560 2,600 4,330 7,795 
600 190 495 985 1,480 2,465 4,105 7,395 
650 185 480 965 1,445 2,410 4,020 7,230 
700 180 470 945 1,415 2,355 3,930 7,070 
750 175 460 920 1,380 2,305 3,840 6,910 
800 175 455 905 1,360 2,265 3,770 6,790 
850 170 440 885 1,325 2,210 3,685 6,630 
900 165 435 870 1,300 2,170 3,615 6,510 
950 165 425 850 1,280 2,130 3,550 6,390 

1,000 160 415 830 1,245 2,075 3,460 6,230 
1,050 155 405 815 1,220 2,035 3,395 6,105 
1,100 125 320 645 965 1,605 2,680 4,820 
1,150 100 255 515 770 1,285 2,145 3,855 
1,200 80 205 410 615 1,030 1,715 3,085 
1,250 65 165 335 500 835 1,395 2,505 
1,300 55 140 285 425 705 1,180 2,120 
1,350 45 115 230 345 580 965 1,735 
1,400 35 95 190 285 470 785 1,415 
1,450 30 75 145 220 365 610 1,095 
1,500 20 50 105 155 260 430 770 
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PRESSURE/TEMPERATURE RATINGS 

TABLE 3 

STANDARD CLASS 

SPECIAL CLASS 
NOTE: (1) For welded end valves only. Flanged end ratings terminate at 1000° F. 

NOTE:   Special Class Ratings apply to Threaded and Weld End Valves only and require upgrading per paragraph 8 of ASME B16.34 

ASTM A351 Grade CF8C (347) 

At temperatures over 1000º F, use only when the carbon content is 0.04% or higher. This requirement must be specified by 
customer when applicable. 

Working Pressures by Classes, psig 
Temperature, ºF 150 300 600 900 1500 2500 4500 

-20 to 100 275 720 1,440 2,160 3,600 6,000 10,800 
200 255 660 1,325 1,985 3,310 5,520 9,935 
300 230 615 1,235 1,850 3,085 5,140 9,250 
400 200 575 1,150 1,730 2,880 4,800 8,640 
500 170 540 1,085 1,625 2,710 4,520 8,135 
600 140 515 1,030 1,550 2,580 4,300 7,740 
650 125 505 1,015 1,520 2,530 4,220 7,595 
700 110 495 995 1,490 2,485 4,140 7,450 
750 95 490 985 1,475 2,460 4,100 7,380 
800 80 485 975 1,460 2,435 4,060 7,310 
850 65 485 970 1,455 2,425 4,040 7,270 
900 50 450 900 1,350 2,245 3,745 6,740 
950 35 385 775 1,160 1,930 3,220 5,795 

1,000 20 365 725 1,090 1,820 3,030 5,450 
1,050 20(1) 360 720 1,080 1,800 3,000 5,400 
1,100 20(1) 310 625 935 1,560 2,600 4,680 
1,150 20(1) 210 420 625 1,045 1,745 3,135 
1,200 20(1) 150 300 455 755 1,255 2,265 
1,250 20(1) 115 225 340 565 945 1,695 
1,300 20(1) 75 150 225 375 630 1,130 
1,350 20(1) 50 105 155 255 430 770 
1,400 15(1) 40 80 125 205 345 615 
1,450 10(1) 30 60 95 155 255 465 
1,500 10(1) 25 55 80 135 230 410 

Working Pressures by Classes, psig 
Temperature, ºF 150 300 600 900 1500 2500 4500 

-20 to 100 290 750 1,500 2,250 3,750 6,250 11,250 
200 275 715 1,435 2,150 3,585 5,975 10,750 
300 255 660 1,320 1,975 3,295 5,490 9,885 
400 240 620 1,245 1,865 3,105 5,180 9,320 
500 230 600 1,200 1,800 3,000 5,000 9,000 
600 220 575 1,150 1,730 2,880 4,800 8,640 
650 215 565 1,130 1,695 2,825 4,710 8,480 
700 215 555 1,110 1,665 2,770 4,620 8,315 
750 210 550 1,100 1,645 2,745 4,575 8,235 
800 210 545 1,090 1,630 2,720 4,530 8,155 
850 205 540 1,080 1,625 2,705 4,510 8,115 
900 205 540 1,080 1,625 2,705 4,510 8,115 
950 180 470 945 1,415 2,360 3,930 7,070 

1,000 160 420 840 1,260 2,105 3,505 6,310 
1,050 160 420 840 1,260 2,105 3,505 6,310 
1,100 150 390 780 1,170 1,950 3,250 5,850 
1,150 100 260 525 785 1,305 2,180 3,920 
1,200 70 190 375 565 945 1,570 2,830 
1,250 55 140 285 425 705 1,180 2,120 
1,300 35 95 190 285 470 785 1,415 
1,350 25 65 130 195 320 535 965 
1,400 20 50 105 155 255 430 770 
1,450 15 40 75 115 195 320 580 
1,500 15 35 70 105 170 285 515 
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PRESSURE/TEMPERATURE RATINGS 

TABLE 4 

STANDARD CLASS 

SPECIAL CLASS 

NOTE:   Special Class Ratings apply to Threaded End Valves only and require upgrading per paragraph 8 of ASME B16.34 

ASTM A351 Grade CN7M (Alloy 20) 

Working Pressures by Classes, psig 

Temperature, ºF 150 300 600 900 1500 2500 4500 

-20 to 100 230 600 1,200 1,800 3,000 5,000 9,000 

200 200 520 1,035 1,555 2,590 4,320 7,775 

300 180 465 930 1,395 2,330 3,880 6,985 

400 160 420 845 1,265 2,110 3,520 6,335 

500 150 390 780 1,165 1,945 3,240 5,830 

600 140 360 720 1,080 1,800 3,000 5,400 

Working Pressures by Classes, psig 

Temperature, ºF 150 300 600 900 1500 2500 4500 

-20 to 100 255 665 1,330 1,995 3,320 5,535 9,965 

200 215 560 1,125 1,685 2,805 4,680 8,420 

300 195 510 1,020 1,535 2,550 4,260 7,665 

400 180 470 945 1,415 2,355 3,930 7,070 

500 165 435 870 1,300 2,170 3,615 6,510 

600 155 400 805 1,205 2,010 3,350 6,025 
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PRESSURE/TEMPERATURE RATINGS 

TABLE 5 

STANDARD CLASS 

SPECIAL CLASS 

NOTE:   Special Class Ratings apply to Threaded and Weld End Valves only and require upgrading per paragraph 8 of ASME B16.34 

ASTM A494 Grade M35-1 (Monel) 

Working Pressures by Classes, psig 

Temperature, ºF 150 300 600 900 1500 2500 4500 

-20 to 100 230 600 1,200 1,800 3,000 5,000 9,000 

200 200 525 1,050 1,575 2,630 4,380 7,885 

300 190 490 980 1,470 2,450 4,080 7,345 

400 180 475 945 1,420 2,365 3,940 7,090 

500 170 475 945 1,420 2,365 3,940 7,090 

600 140 475 945 1,420 2,365 3,940 7,090 

650 125 475 945 1,420 2,365 3,940 7,090 

700 110 470 940 1,410 2,350 3,920 7,055 

750 95 465 930 1,395 2,330 3,880 6,985 

800 80 460 915 1,375 2,290 3,820 6,875 

850 65 375 755 1,130 1,885 3,145 5,655 

900 50 275 550 825 1,370 2,285 4,115 

Working Pressures by Classes, psig 

Temperature, ºF 150 300 600 900 1500 2500 4500 

-20 to 100 255 670 1,340 2,010 3,350 5,580 10,045 

200 225 585 1,175 1,760 2,935 4,890 8,800 

300 210 545 1,095 1,640 2,730 4,555 8,195 

400 200 530 1,055 1,585 2,640 4,395 7,915 

500 200 530 1,055 1,585 2,640 4,395 7,915 

600 200 530 1,055 1,585 2,640 4,395 7,915 

650 200 530 1,055 1,585 2,640 4,395 7,915 

700 200 525 1,050 1,575 2,625 4,375 7,875 

750 200 520 1,040 1,560 2,600 4,330 7,795 

800 195 510 1,025 1,535 2,560 4,265 7,675 

850 180 470 945 1,415 2,355 3,930 7,070 

900 130 345 685 1,030 1,715 2,855 5,145 
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PRESSURE/TEMPERATURE RATINGS 

TABLE 6 

STANDARD CLASS 

SPECIAL CLASS 

NOTE:   Special Class Ratings apply to Threaded and Weld End Valves only and require upgrading per paragraph 8 of ASME B16.34 

ASTM A494 Grade CW-12MW (Hastelloy C) 

Not to be used over 1000° F. Material to be in the solution annealed condition. 

Working Pressures by Classes, psig 

Temperature, ºF 150 300 600 900 1500 2500 4500 

-20 to 100 230 600 1,200 1,800 3,000 5,000 9,000 

200 210 550 1,105 1,655 2,760 4,600 8,280 

300 200 520 1,040 1,560 2,605 4,340 7,810 

400 190 490 980 1,470 2,450 4,080 7,345 

500 170 465 925 1,390 2,315 3,860 6,950 

600 140 440 880 1,320 2,195 3,660 6,590 

650 125 430 860 1,290 2,150 3,580 6,445 

700 110 420 835 1,255 2,090 3,480 6,265 

750 95 410 820 1,230 2,050 3,420 6,155 

800 80 400 800 1,200 2,005 3,340 6,010 

850 65 395 785 1,180 1,970 3,280 5,905 

900 50 385 775 1,160 1,930 3,220 5,795 

950 35 380 760 1,140 1,895 3,160 5,690 

1,000 20 365 725 1,090 1,820 3,030 5,450 

Working Pressures by Classes, psig 

Temperature, ºF 150 300 600 900 1500 2500 4500 

-20 to 100 255 670 1,340 2,010 3,350 5,580 10,045 

200 235 615 1,230 1,850 3,080 5,135 9,040 

300 225 580 1,165 1,745 2,905 4,845 8,720 

400 210 545 1,095 1,640 2,730 4,555 8,195 

500 200 515 1,035 1,550 2,585 4,310 7,755 

600 190 490 980 1,470 2,450 4,085 7,355 

650 185 480 960 1,440 2,395 3,995 7,190 

700 180 465 930 1,400 2,330 3,885 6,990 

750 175 460 915 1,375 2,290 3,815 6,870 

800 170 445 895 1,340 2,235 3,730 6,710 

850 170 440 880 1,320 2,195 3,660 6,590 

900 165 430 865 1,295 2,155 3,595 6,470 

950 160 425 845 1,270 2,115 3,525 6,350 

1,000 160 415 830 1,245 2,075 3,460 6,230 
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CHEMICAL AND PHYSICAL PROPERTIES 
CAST STAINLESS STEELS AND NICKEL ALLOYS 

ASTM STANDARD  
GRADE  
TYPE 

A351 
CF3 
304L 

A351 
CF8  
304 

A351 
CF3M 
316L 

A351 
CF8M 
316 

A351 
CN7M 
Alloy20 

A351 
CG8M 
317 

A351 
CF8C 
347 

A494 
M35-1 
Monel 

A494 
CW12MW 
Hast.C 

CARBON (C) (Min) - - - - - - - - - 
(Max) 0.03 0.08 0.03 0.08 0.07 0.08 0.08 0.35 0.12 

MANGANESE 
(Mn) 

(Min) - - - - - - - - - 
(Max) 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.00 

PHOSPHOROUS 
(P) 

(Min) - - - - - - - - - 
(Max) 0.040 0.040 0.040 0.040 0.040 0.04 0.040 0.03 0.040 

SULFUR (S) (Min) - - - - - - - - - 
(Max) 0.040 0.040 0.040 0.040 0.040 0.04 0.040 0.03 0.030 

SILICON (Si) (Min) - - - - - - - - - 
(Max) 2.00 2.00 1.50 1.50 1.50 1.50 2.00 1.25 1.00 

COPPER (Cu) (Min) - - - - 3.0 - - 26.0 - 
(Max) - - - - 4.0 - - 33.0 - 

NICKEL  (Ni) (Min) 8.0 8.0 9.0 9.0 27.5 9.0 9.0    
(Max) 12.0 11.0 13.0 12.0 30.5 13.0 12.0 Balance Balance 

CHROMIUM (Cr) (Min) 17.0 18.0 17.0 18.0 19.0 18.0 18.0 - 15.5 
(Max) 21.0 21.0 21.0 21.0 22.0 21.0 21.0 - 17.5 

MOLYBDENUM 
(Mo) 

(Min) - - 2.0 2.0 2.0 3.0 - - 16.0 
(Max) 0.50 0.50 3.0 3.0 3.0 4.0 0.50 - 18.0 

VANADIUM (V) (Min) - - - - - - - - 0.20 
(Max) - - - - - - - - 0.40 

TUNGSTEN (W) (Min) - - - - - - - - 3.75 
(Max) - - - - - - - - 5.25 

COLUMBIUM 
(Cb) 

(Min) - - - - - - - - - 
(Max) - - - - - - *** 0.5 - 

IRON (Fe) (Min) - - - - - - - - 4.5 
(Max) - - - - - - - 3.50 7.5 

TENSILE 
STRENGTH 

(Min) 70 Ksi 70 Ksi 70 Ksi 70 Ksi 62 Ksi 75 Ksi 70 Ksi 65 Ksi 72 Ksi 

YIELD 
STRENGTH 

(Min) 30 Ksi 30 Ksi 30 Ksi 30 Ksi 25 Ksi 35 Ksi 30 Ksi 25 Ksi 40 Ksi 

ELONGATION (Min) 35% 35% 30% 30% 35% 25% 30% 25% 4% 

TEMPERATURE  (Min)** -425F -425F -425F -425F -325F -425F -425F -325F -325F 
(Max) 800F 1500F* 850F 1500F* 600F 1500F* 1500F* 900F 1000F 

A351 
CG3M 
317L 

- 
0.03 
- 
1.50 
- 
0.04 
- 
0.04 
- 
1.50 
- 
- 
9.0 
13.0 
18.0 
21.0 
3.0 
4.0 
- 
- 
- 
- 
- 
- 
- 
- 
75 Ksi 

35 Ksi 

25% 

-425F 
850F 

*For temperatures over 1000° F, minimum CARBON is 0.04. Customer must specify if temperature is over 1000° F and this  
  minimum CARBON is required. 
**For temperature below -50° F Special cryogenic cleaning may be required. For temperatures below -100° F, special  
     cryogenic extensions may be required. See Cryogenic section of catalog for more information. 
***COLUMBIUM content of not less than 8 times the CARBON content, but not over 1.00%. 

 
NOTE:  Chemical Compositions Are In Units Of Percent 

TABLE 7 
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TRIM DESCRIPTIONS 

TABLE 8 

(a) Minimum 50HB differential hardness between mating seating surfaces 
 
(b) Stellite 6 ™ or equal. 

API Trim No. Powell Trim  
Designation 

Seat Nominal  
Description 

Seat Nominal  
Composition  

Nominal Hardness 
(HB) 

Typical Stem/
Backseat Material 

1 1 F6 13 Cr 250 min (a) TYPE 410 or 420 
(13Cr) 

2 E 304 18Cr-8Ni - TYPE 304 (18Cr-
8Ni) 

5 5 Hardfaced Co-CrA (b) 350 TYPE 410 or 420 
(13 Cr) 

8 8 F6 and 13 Cr. 250 TYPE 410 or 420 
(13 Cr) 

Hardfaced Co-CrA (b) 350   
9 9 Monel Ni-Cu Alloy - Monel (Ni-Cu) 

10 0 316 18 Cr-8Ni-Mo - TYPE 316 (18Cr-
8Ni-Mo) 

11 D Monel and Ni-Cu Alloy - Monel (Ni-Cu) 
Hardfaced  Co-CrA (b) 350   

12 2 316 and 18Cr-8Ni-Mo  - TYPE 316 (18Cr-
8Ni-Mo) 

Hardfaced  Co-CrA (b) 350   

13 3 Alloy 20 19Cr-29Ni - Alloy 20 (19Cr-
29Ni) 

14 4 Alloy 20 and 19Cr-29Ni - Alloy 20 (19Cr-
29Ni) 

Hardfaced Co-CrA (b) 350   

15 U Hardfaced Co-Cr-A(b) 350 TYPE 304 (18Cr-
8Ni) 

16 6 Hardfaced  Co-Cr-A(b) 350 TYPE 316 (18Cr-
8Ni-Mo) 

17 7 Hardfaced Co-Cr-A(b) 350 TYPE 347(18Cr-
10Ni-Cb) 

18 J Hardfaced Co-Cr-A(b) 350 Alloy 20 (19Cr-
29Ni) 

Integral ½HF A 
Equal to Body Equal to Body - 

Equal to Body 
Hardfaced  Co-CrA (b) - 

Integral Full HF B Hardfaced Hardfaced - Equal to Body 
Integral C Equal to Body Equal to Body - Equal to Body 
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SOCKET WELD END DIMENSIONS 

TABLE 9 

^ŝǌĞ 

�ŶŐůŝƐŚ ;ŝŶͿ DĞƚƌŝĐ ;ŵŵͿ 
^ŽĐŬĞƚ �ŽƌĞ 

�ŝĂŵĞƚĞƌ 
;�Ϳ 

DĂǆ �ĞƉƚŚ ŽĨ 
^ŽĐŬĞƚ 

;:Ϳ 

^ŽĐŬĞƚ �ŽƌĞ 
�ŝĂŵĞƚĞƌ 

;�Ϳ 

DĂǆ �ĞƉƚŚ ŽĨ 
^ŽĐŬĞƚ 

;:Ϳ DŝŶ DŝŶ 

¼ 
Ϭ͘ϱϳϱ 

Ϭ͘ϯϴ 
ϭϰ͘ϲ 

ϵ͘ϱ 
Ϭ͘ϱϱϱ ϭϰ͘Ϯ 

⅜ 
Ϭ͘ϳϭϬ 

Ϭ͘ϯϴ 
ϭϴ͘Ϭ 

ϵ͘ϱ 
Ϭ͘ϲϵϬ ϭϳ͘ϲ 

½ 
Ϭ͘ϴϳϱ 

Ϭ͘ϯϴ 
ϮϮ͘Ϯ 

ϵ͘ϱ 
Ϭ͘ϴϱϱ Ϯϭ͘ϴ 

¾ 
ϭ͘Ϭϴϱ 

Ϭ͘ϱϬ 
Ϯϳ͘ϲ 

ϭϮ͘ϱ 
ϭ͘Ϭϲϱ Ϯϳ͘Ϯ 

     

ϭ  
ϭ͘ϯϱϬ 

Ϭ͘ϱϬ  
ϯϰ͘ϯ 

ϭ͘ϯϯϬ ϯϯ͘ϵ 

1¼ 
ϭ͘ϲϵϱ 

Ϭ͘ϱϬ 
ϰϯ͘ϭ 

ϭϮ͘ϱ 
ϭ͘ϲϳϱ ϰϮ͘ϳ 

1½ 
ϭ͘ϵϯϱ 

Ϭ͘ϱϬ 
ϰϵ͘Ϯ 

ϭϮ͘ϱ 
ϭ͘ϵϭϱ ϰϴ͘ϴ 

Ϯ 
Ϯ͘ϰϮϲ 

Ϭ͘ϲϮ 
ϲϭ͘ϳ 

ϭϲ͘Ϭ 
Ϯ͘ϰϬϲ ϲϭ͘Ϯ 

ϭϮ͘ϱ  

Data taken from tables 
1 and I1 in ASME 

B16.11 

NOTE: Powell reserves the right to convert threaded ends to socket weld, which will result in thread remnants 
as pipe stop. 
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DIMENSIONS OF WROUGHT STEEL PIPE AND WELD END CONFIGURATIONS 

TABLE 10 

*SEE SKETCHES 1 AND 2 

PIPE DIMENSIONS IDENTIFICATION WELD END DIMENSIONS* 

INCH NOMINAL 
SIZE 

OUTSIDE 
DIAMETER 

IN. 

WALL THICKNESS 
IN. SCHEDULE 

VALVE OD  
A 

IN. 

PIPE ID  
B 

IN. 

C 
 IN. 

¼ 0.540 0.065 …. 10/10S   0.410   
  0.540 0.088 STD 40/40S   0.364   
  0.540 0.119 XS 80/80S   0.302   
                
⅜ 0.675 0.065 …. 10/10S   0.545   
  0.675 0.091 STD 40/40S   0.493   
  0.675 0.126 XS 80/80S   0.423   
                
½ 0.840 0.083 …. 10/10S   0.674   
  0.840 0.109 STD 40/40S   0.622   
  0.840 0.147 XS 80/80S   0.546   

                

¾ 1.050 0.083 …. 10/10S   0.884   
  1.050 0.113 STD 40/40S   0.824   
  1.050 0.154 XS 80/80S   0.742   
                
1 1.315 0.109 …. 10/10S   1.097   
  1.315 0.133 STD 40/40S   1.049   
  1.315 0.179 XS 80/80S   0.957   
                

1¼ 1.660 0.109 … 10/10S   1.442   
  1.660 0.140 STD 40/40S   1.380   
  1.660 0.191 XS 80/80S   1.278   
                

1½ 1.900 0.109 …. 10/10S   1.682   
  1.900 0.145 STD 40/40S   1.610   

  1.900 0.200 XS 80/80S   1.500   

                
2 2.375 0.109 …. 10/10S   2.157   
  2.375 0.154 STD 40/40S   2.067   
  2.375 0.218 XS 80/80S   1.939   
                

2½ 2.875 0.120 …. 10/10S 2.96 2.635   
  2.875 0.203 STD 40/40S 2.96 2.469 2.479 
  2.875 0.276 XS 80/80S 2.96 2.323 2.351 
  2.875 0.375 …. 160 2.96 2.125 2.178 
  2.875 0.552 XXS …. 2.96 1.771 1.868 
                
3 3.500 0.120 …. 10/10S 3.59 3.260   
  3.500 0.216 STD 40/40S 3.59 3.068 3.081 
  3.500 0.300 XS 80/80S 3.59 2.900 2.934 
  3.500 0.438 …. 160 3.59 2.624 2.692 
  3.500 0.600 XXS …. 3.59 2.300 2.409 
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DIMENSIONS OF WROUGHT STEEL PIPE AND WELD END CONFIGURATIONS 

TABLE 10 (cont.) 

*SEE SKETCHES 1 AND 2 

PIPE DIMENSIONS IDENTIFICATION WELD END DIMENSIONS* 
INCH NOMINAL 

SIZE 
OUTSIDE 

DIAMETER 
IN. 

WALL THICKNESS 
IN. 

SCHEDULE VALVE OD  
A 

IN. 

PIPE ID  
B 

IN. 

C 
 IN. 

4 4.500 0.120 …. 10/10S 4.62 4.260   
  4.500 0.237 STD 40/40S 4.62 4.026 4.044 
  4.500 0.337 XS 80/80S 4.62 3.826 3.869 
  4.500 0.438 …. 120 4.62 3.624 3.692 
  4.500 0.531 …. 160 4.62 3.438 3.530 
  4.500 0.674 XXS …. 4.62 3.152 3.279 
                
6 6.625 0.134 …. 10/10S 6.78 6.357   
  6.625 0.280 STD 40/40S 6.78 6.065 6.094 
  6.625 0.432 XS 80/80S 6.78 5.761 5.828 
  6.625 0.562 …. 120 6.78 5.501 5.600 
  6.625 0.719 …. 160 6.78 5.187 5.326 
  6.625 0.864 XXS  …. 6.78 4.897 5.072 
                
8 8.625 0.148 …. 10/10S 8.78 8.329   
  8.625 0.250 …. 20 8.78 8.125 8.146 
  8.625 0.322 STD 40/40S 8.78 7.981 8.020 
  8.625 0.406 …. 60 8.78 7.813 7.873 
  8.625 0.500 XS 80/80S 8.78 7.625 7.709 
  8.625 0.594 …. 100 8.78 7.437 7.544 
  8.625 0.719 …. 120 8.78 7.187 7.326 
  8.625 0.812 …. 140 8.78 7.001 7.163 
  8.625 0.875 XXS …. 8.78 6.875 7.053 
  8.625 0.906 …. 160 8.78 6.813 6.998 
                

10 10.750 0.165 …. 10/10S 10.94 10.420   
  10.750 0.250 …. 20/20S 10.94 10.250 10.272 
  10.750 0.365 STD 40/40S 10.94 10.020 10.070 
  10.750 0.500 XS 60/80S 10.94 9.750 9.834 
  10.750 0.594 …. 80 10.94 9.562 9.670 
  10.750 0.719 …. 100 10.94 9.312 9.451 
  10.750 0.844 …. 120 10.94 9.062 9.232 
  10.750 1.000 XXS 140 10.94 8.750 8.959 
  10.750 1.125 …. 160 10.94 8.500 8.740 
                

12 12.750 0.180 …. 10/10S 12.97 12.390   
  12.750 0.250 …. 20 12.97 12.250 12.272 
  12.750 0.375 STD 40S 12.97 12.000 12.053 
  12.750 0.406 …. 40 12.97 11.938 11.999 
  12.750 0.500 XS 80S 12.97 11.750 11.834 
  12.750 0.562 …. 60 12.97 11.626 11.725 
  12.750 0.688 …. 80 12.97 11.374 11.505 
  12.750 0.844 …. 100 12.97 11.062 11.232 
  12.750 1.000 XXS 120 12.97 10.750 10.959 
  12.750 1.125 …. 140 12.97 10.500 10.740 
  12.750 1.312 …. 160 12.97 10.126 10.413 
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DIMENSIONS OF WROUGHT STEEL PIPE AND WELD END CONFIGURATIONS 

TABLE 10 (cont.) 

*SEE SKETCHES 1 AND 2 

PIPE DIMENSIONS IDENTIFICATION WELD END DIMENSIONS* 
INCH NOMINAL 

SIZE 
OUTSIDE 

DIAMETER 
IN. 

WALL THICKNESS 
IN. 

SCHEDULE VALVE OD  
A 

IN. 

PIPE ID  
B 

IN. 

C 
 IN. 

14 14 0.188 …. 10S 14.25 13.624   

  14 0.250 …. 10 14.25 13.500   
  14 0.312 …. 20 14.25 13.376 13.413 
  14 0.375 STD 30 14.25 13.250 13.303 
  14 0.438 …. 40 14.25 13.124 13.192 
  14 0.500 XS …. 14.25 13.000 13.084 
  14 0.594 …. 60 14.25 12.812 12.920 
  14 0.750 …. 80 14.25 12.500 12.646 
  14 0.938 …. 100 14.25 12.124 12.318 
  14 1.094 …. 120 14.25 11.812 12.044 
  14 1.250 …. 140 14.25 11.500 11.771 
  14 1.406 …. 160 14.25 11.188 11.498 
                

16 16 0.188 …. 10S 16.25 15.624   
  16 0.250 …. 10 16.25 15.500   
  16 0.312 …. 20 16.25 15.376 15.413 
  16 0.375 STD 30 16.25 15.250 15.303 
  16 0.500 XS 40 16.25 15.000 15.084 
  16 0.656 …. 60 16.25 14.688 14.811 
  16 0.844 …. 80 16.25 14.312 14.482 
  16 1.031 …. 100 16.25 13.938 14.155 
  16 1.219 …. 120 16.25 13.562 13.826 
  16 1.438 …. 140 16.25 13.124 13.442 
  16 1.594 …. 160 16.25 12.812 13.170 
                

18 18 0.188 …. 10S 18.28 17.624   
  18 0.250 …. 10 18.28 17.500   
  18 0.312 …. 20 18.28 17.376 17.413 
  18 0.375 STD …. 18.28 17.250 17.303 
  18 0.500 XS …. 18.28 17.000 17.084 
  18 0.562 …. 40 18.28 16.876 16.975 
  18 0.750 …. 60 18.28 16.500 16.646 
  18 0.938 …. 80 18.28 16.124 16.318 
  18 1.156 …. 100 18.28 16.688 15.936 
  18 1.375 …. 120 18.28 15.250 15.553 
  18 1.562 …. 140 18.28 14.876 15.225 
  18 1.781 …. 160 18.28 14.438 14.842 
                

20 20 0.218 …. 10S 20.31 19.564   
  20 0.250 …. 10 20.31 19.500   
  20 0.375 STD 20 20.31 19.250 19.303 
  20 0.500 XS 30 20.31 19.000 19.084 
  20 0.594 …. 40 20.31 18.812 18.920 
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DIMENSIONS OF WROUGHT STEEL PIPE AND WELD END CONFIGURATIONS 

TABLE 10 (cont.) 

*SEE SKETCHES 1 AND 2 

PIPE DIMENSIONS IDENTIFICATION WELD END DIMENSIONS* 

INCH NOMINAL 
SIZE 

OUTSIDE 
DIAMETER 

IN. 

WALL THICKNESS 
IN. 

SCHEDULE VALVE OD  
A 

IN. 

PIPE ID  
B 

IN. 

C 
 IN. 

  20 0.812 …. 60 20.31 18.376 18.538 

  20 1.031 …. 80 20.31 17.938 18.155 

  20 1.281 …. 100 20.31 17.438 17.717 

  20 1.500 …. 120 20.31 17.000 17.334 

  20 1.750 …. 140 20.31 16.500 16.896 

  20 1.969 …. 160 20.31 16.062 16.513 

                

24 24 0.250 …. 10/10S 24.38 23.500   

  24 0.375 STD 20 24.38 23.250 23.303 

  24 0.500 XS …. 24.38 23.000 23.084 

  24 0.562 …. 30 24.38 22.876 22.975 

  24 0.688 …. 40 24.38 22.624 22.755 

  24 0.969 …. 60 24.38 22.062 22.263 

  24 1.219 …. 80 24.38 21.562 21.826 

  24 1.531 …. 100 24.38 20.938 21.280 

  24 1.812 …. 120 24.38 20.376 20.788 

  24 2.062 …. 140 24.38 19.876 20.350 

  24 2.344 …. 160 24.38 19.312 19.857 

                

30 30 0.312 …. 10/10S 30.38 29.376 29.413 

  30 0.375 STD …. 30.38 29.250 29.303 

  30 0.500 XS 20 30.38 29.000 29.084 

  30 0.625 …. 30 30.38 28.750 28.865 

                

36 36 0.312 …. 10 36.50 35.376 35.413 

  36 0.375 STD …. 36.50 35.250 35.303 

  36 0.500 XS 20 36.50 35.000 35.084 

  36 0.625 …. 30 36.50 34.750 34.865 

  36 0.750 …. 40 36.50 34.500 34.646 

                

42 42 0.375 STD …. 42.50 41.250 41.303 

  42 0.500 XS …. 42.50 41.000 41.084 
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SKETCH 1 TYPICAL WELD BEVEL DETAILS FOR WALL THICKNESS NOT OVER 0.88 in. (22 mm) 

(a) Welding End Detail for Joint without Backing Ring (b) Welding End Detail for Joint Using Split 
Rectangular Backing Ring 

(c) Welding End Detail for Joint Using Continuous 
Rectangular Backing Ring 

(d) Welding End Detail for Joint Using Continuous 
Tapered Backing Ring 

REFER TO ASME 16.25 FIG 2. 

 GENERAL NOTES: 
(a)    Broken lines denote maximum envelope for transition from welding bevel and root face into body of component. Re-

fer to Figure 1 of ASME B16.25 for details. 
(b)    Purchase order must specify contour of any backing ring to be used. 
(c)    Linear dimensions are in inches with millimeter values in parentheses. 

 NOTES: 
(1)    Internal surface may be as-formed or machined for dimension B at root face. 
(2)    Intersections should be slightly rounded. 
(3)    Tolerances for “B” dimension on valve weld ends: 

• • ±0.03” (±1.0 mm) for NPS � 10 
• • ±0.06” (±2.0 mm) for 12 � NPS � 18 
• • +0.12”, -0.06” (+3.0 mm, -2.0 mm) for NPS � 20 

(NOTE 3) (NOTE 3) 
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SKETCH 2 TYPICAL WELD BEVEL DETAILS FOR WALL THICKNESS OVER 22 mm (0.88 in.) 

(a) Welding End Detail for Joint without Backing Ring (b) Welding End Detail for Joint Using Split 
Rectangular Backing Ring 

(c) Welding End Detail for Joint Using Continuous 
Rectangular Backing Ring 

(d) Welding End Detail for Joint Using Continuous 
Tapered Backing Ring 

REFER TO ASME 16.25 FIG 3. 

 GENERAL NOTES: 
(a)    Broken lines denote maximum envelope for transition from welding bevel and root face into body of component. Re-

fer to Figure 1 of ASME B16.25 for details. 
(b)    Purchase order must specify contour of any backing ring to be used. 
(c)    Linear dimensions are in inches with millimeter values in parentheses. 

 NOTES: 
(1)    Internal surface may be as-formed or machined for dimension B at root face. 
(2)    Intersections should be slightly rounded. 
(3)    Tolerances for “B” dimension on valve weld ends: 

• • ±0.03” (±1.0 mm) for NPS � 10 
• • ±0.06” (±2.0 mm) for 12 � NPS � 18 
• • +0.12”, -0.06” (+3.0 mm, -2.0 mm) for NPS � 20 

(NOTE 3) (NOTE 3) 
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STEEL VALVE FLANGE DIMENSIONS 

For Reference Purposes the following Tables contain Flange Dimensions as described below: 

TABLE 11: ASME B16.5 CLASSES 150 and 300,  Sizes ½" through 24" 

TABLE 12: ASME B16.5 CLASSES 600, Sizes ½" through 24" 

For valve sizes through 24", Powell's standard for flange dimensions is ASME B16.5. Classes 150 and 300 valves use flanged 
fittings dimensions. Classes 600 and higher use flange dimensions.  
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STEEL VALVE FLANGE FITTING DIMENSIONS 

All Dimensions in Units of Inches 

CLASS 150 

CLASS 300 

TABLE 11 

Nominal Pipe 
Size 

Outside Diameter 
of Flange (D) 

Diameter of Bolt 
Circle (BC) 

Diameter of 
Bolt Holes (d) 

Number of 
Bolts Thickness (T) 

Raised Face 
Diameter (RF) 

½ 3.50 2.38 0.62 4 0.31 1.38 
 ¾ 3.88 2.75 0.62 4 0.34 1.69 
1 4.25 3.12 0.62 4 0.38 2.00 

1 ¼ 4.62 3.50 0.62 4 0.44 2.50 
1 ½ 5.00 3.88 0.62 4 0.50 2.88 
2 6.00 4.75 0.75 4 0.56 3.62 

2 ½ 7.00 5.50 0.75 4 0.62 4.12 
3 7.50 6.00 0.75 4 0.69 5.00 

3 ½ 8.50 7.00 0.75 8 0.75 5.50 
4 9.00 7.50 0.75 8 0.88 6.19 
5 10.00 8.50 0.88 8 0.88 7.31 
6 11.00 9.50 0.88 8 0.94 8.50 
8 13.50 11.75 0.88 8 1.06 10.62 
10 16.00 14.25 1.00 12 1.12 12.75 
12 19.00 17.00 1.00 12 1.19 15.00 
14 21.00 18.75 1.12 12 1.31 16.25 
16 23.50 21.25 1.12 16 1.38 18.50 
18 25.00 22.75 1.25 16 1.50 21.00 
20 27.50 25.00 1.25 20 1.62 23.00 
24 32.00 29.50 1.38 20 1.81 27.25 

Nominal Pipe 
Size 

Outside Diameter 
of Flange (D) 

Diameter of Bolt 
Circle (BC) 

Diameter of 
Bolt Holes (d) 

Number of 
Bolts Thickness (T) 

Raised Face 
Diameter (RF) 

½ 3.75 2.62 0.62 4 0.50 1.38 
 ¾ 4.62 3.25 0.75 4 0.56 1.69 
1 4.88 3.50 0.75 4 0.62 2.00 

1 ¼ 5.25 3.88 0.75 4 0.69 2.50 
1 ½ 6.12 4.50 0.88 4 0.75 2.88 

2 6.50 5.00 0.75 8 0.81 3.62 
2 ½ 7.50 5.88 0.88 8 0.94 4.12 

3 8.25 6.62 0.88 8 1.06 5.00 
3 ½ 9.00 7.25 0.88 8 1.12 5.50 

4 10.00 7.88 0.88 8 1.19 6.19 
5 11.00 9.25 0.88 8 1.31 7.13 
6 12.50 10.62 0.88 12 1.38 8.50 
8 15.00 13.00 1.00 12 1.56 10.62 

10 17.50 15.25 1.12 16 1.81 12.75 
12 20.50 17.75 1.25 16 1.94 15.00 
14 23.00 20.25 1.25 20 2.06 16.25 
16 25.50 22.50 1.38 20 2.19 18.50 
18 28.00 24.75 1.38 24 2.31 21.00 
20 30.50 27.00 1.38 24 2.44 23.00 
24 36.00 32.00 1.62 24 2.69 27.25 
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STEEL VALVE FLANGE DIMENSIONS 

All Dimensions in Units of Inches 

CLASS 600 

TABLE 12 

Nominal Pipe 
Size 

Outside Diameter 
of Flange (D) 

Diameter of Bolt 
Circle (BC) 

Diameter of 
Bolt Holes (d) 

Number of 
Bolts Thickness (T) Raised Face 

Diameter (RF) 

½ 3.75 2.62 0.62 4 0.56 1.38 

 ¾ 4.62 3.25 0.75 4 0.62 1.69 

1 4.88 3.50 0.75 4 0.69 2.00 

1 ¼ 5.25 3.88 0.75 4 0.81 2.50 

1 ½ 6.12 4.50 0.88 4 0.88 2.88 

2 6.50 5.00 0.75 8 1.00 3.62 

2 ½ 7.50 5.88 0.88 8 1.12 4.12 

3 8.25 6.62 0.88 8 1.25 5.00 

3 ½ 9.00 7.25 1.00 8 1.38 5.50 

4 10.75 8.50 1.00 8 1.50 6.19 

5 13.00 10.50 1.12 8 1.75 7.31 

6 14.00 11.50 1.12 12 1.88 8.50 

8 16.50 13.75 1.25 12 2.19 10.62 

10 20.00 17.00 1.38 16 2.50 12.75 

12 22.00 19.25 1.38 20 2.62 15.00 

14 23.75 20.75 1.50 20 2.75 16.25 

16 27.00 23.75 1.62 20 3.00 18.50 

18 29.25 25.75 1.75 20 3.25 21.00 

20 32.00 28.50 1.75 24 3.50 23.00 

24 37.00 33.00 2.00 24 4.00 27.25 
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METHOD OF DESIGNATING LOCATION OF AUXILIARY 
CONNECTIONS WHEN SPECIFIED 

FIGURE 1 

GENERAL NOTE: 
The above sketches represent valves with symmetrical shapes. Sketches are illustrative only and do not imply design. 

GATE VALVE CHECK VALVE 

ANGLE VALVE GLOBE VALVE 
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FLOW DESIGN AND MAINTANENCE RECOMMENDATIONS 

WATER SATURATED STEAM SUPERHEATED STEAM 
(FT/MIN) (FT/MIN) (FT/MIN) 

3" and UNDER 1200 7200 9000 
4 1200 8800 11000 
6 1620 10400 13000 
8 1860 12000 15000 
10 2100 14400 18000 
12 2220 15200 19000 
14 2400 16000 20000 
16 2400 17600 22000 
18 2400 19200 24000 
20" and LARGER 2400 20800 26000 

VALVE SIZE  

(1) SWING CHECK VALVES- Minimum ½ psi differential pressure across valve to maintain proper “full open” position. 

(2) LIFT CHECK AND NON-RETURN VALVES - Minimum 2 psi differential pressure across valve to maintain proper  
        “full open” position 
 
 
(3) Recommended length of straight pipe before and after check and non-return valves to be 10 times pipe diameter to 

avoid flow turbulence at valve. 

(4) For metal seated check valves at low pressure applications (approximately 50 psi or less), seat leakage may be signifi-
cantly greater than normal high pressure seat test allowable limit. 

(5) RECOMMENDED MAXIMUM FLOW VELOCITIES (APPROXIMATE): 

(6) GATE VALVES — Not to be used in throttling services. Open and closed service only. 

(7)  GLOBE VALVES— Not to be throttled under 20% open. 

FOR MAINTENANCE AND SAFETY INFORMATION, SEE THE POWELL 
HANDBOOK OF VALVE INFORMATION, AS DESCRIBED ON PAGE 31. 
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COMPARISON CHART OF VALVE SIZE/NOMINAL PIPE SIZE 

TABLE 13 METRIC NOMINAL SIZE ENGLISH NOMINAL SIZE 
(DN) (NPS) 

8 1/4 
10 3/8 
15 1/2 
20 3/4 
25 1 
32 1-1/4 
40 1-1/2 
50 2 
65 2-1/2 
80 3 

100 4 
150 6 
200 8 
250 10 
300 12 
350 14 
400 16 
450 18 
500 20 
600 24 

CONVERSION FACTORS 

 TO CONVERT FROM TO MULTIPLY BY 

LENGTH 
INCHES (IN) MILLIMETERS (MM) 25.4 
INCHES (IN) CENTIMETERS (CM) 2.54 

FEET (FT) INCHES (IN) 12 
        

WEIGHT POUNDS (LB) KILOGRAMS (KG) 0.4536 
POUNDS (LB) NEWTONS (N) 4.448 

        

PRESSURE* 

PSI KILOGRAMS/M² 703 
PSI KILOGRAMS/CM² 0.0703 
PSI KILOGRAMS/MM² 0.000703 
PSI BAR 0.0689 
PSI ATMOSPHERE 0.068 
PSI KILOPASCAL 6.895 
PSI MEGAPASCAL 0.006895 
PSI NEWTON/MM² 0.006895 
PSI IN. WATER** 27.68 
PSI FT. WATER** 2.307 
PSI IN. MERCURY** 2.036 
PSI PSF 144 

        
AREA SQ.INCH (IN²) SQ.CENTIMETERS (CM²) 6.452 

TEMPERATURE 
TO CONVERT FROM DEGREES CENTIGRADE (C) TO DEGREES FAHRENHEIT (F): F=1.8*C+32 
TO CONVERT FROM DEGREES FAHRENHEIT (F) TO DEGREES CENTIGRADE (C): C=0.556* (F-32) 

NOTE: MOST FACTORS ARE ROUNDED OFF AND NOT EXACT CONVERSIONS. 
*- PSI = POUNDS PER SQUARE INCH AND PSF = POUNDS PER SQUARE FOOT. 
**- WATER AT 60F. MERCURY AT 32F. 

 



 

53 

MEASUREMENT EQUIVALENTS 

FRACTION DECIMAL MILLIMETERS 
      1/64 0.0156 0.3969 
    1/32   0.0313 0.7938 

        0.0394 1.0000 
      3/64 0.0469 1.1906 
  1/16     0.0625 1.5875 
      5/64 0.0781 1.9844 

        0.0787 2.0000 
    3/32   0.0938 2.3813 
      7/64 0.1094 2.7781 

        0.1181 3.0000 
1/8       0.1250 3.1750 

      9/64 0.1406 3.5719 
    5/32   0.1563 3.9688 

        0.1575 4.0000 
      11/64 0.1719 4.3656 
  3/16     0.1875 4.7625 
        0.1969 5.0000 
      13/64 0.2031 5.1594 
    7/32   0.2188 5.5563 
      15/64 0.2344 5.9531 

        0.2362 6.0000 
1/4       0.2500 6.3500 

      17/64 0.2656 6.7469 
        0.2756 7.0000 

    9/32   0.2813 7.1438 
      19/64 0.2969 7.5406 
  5/16     0.3125 7.9375 

        0.3150 8.0000 
      21/64 0.3281 8.3344 
    11/32   0.3438 8.7313 

        0.3543 9.0000 
      23/64 0.3594 9.1281 

3/8       0.3750 9.5250 
      25/64 0.3906 9.9219 

        0.3937 10.0000 
    13/32   0.4063 10.3188 
      27/64 0.4219 10.7156 

        0.4331 11.0000 
  7/16     0.4375 11.1125 
      29/64 0.4531 11.5094 
    15/32   0.4688 11.9063 

        0.4724 12.0000 
      31/64 0.4844 12.3031 

1/2       0.5000 12.7000 

FRACTION DECIMAL MILLIMETERS 
        0.5118 13.0000 

      33/64 0.5156 13.0969 
    17/32   0.5313 13.4938 
      35/64 0.5469 13.8906 

        0.5512 14.0000 
    9/16     0.5625 14.2875 
      37/64 0.5781 13.6844 

        0.5906 15.0000 
    19/32   0.5938 15.0813 
      39/64 0.6094 15.4781 
  5/8        0.6250 15.8750 

        0.6299 16.0000 
      41/64 0.6406 16.2719 
    21/32   0.6563 16.6688 

        0.6693 17.0000 
      43/64 0.6719 17.0656 
   11/16     0.6875 17.4625 
      45/64 0.7031 17.8594 

        0.7087 18.0000 
    23/32   0.7188 18.2563 
      47/64 0.7344 18.6531 

        0.7480 19.0000 
  3/4        0.7500 19.0500 

      49/64 0.7656 19.4469 
    25/32   0.7813 19.8438 

        0.7874 20.0000 
      51/64 0.7969 20.2406 
  13/16     0.8125 20.6375 

        0.8268 21.0000 
      53/64 0.8281 21.0344 
    27/32   0.8438 21.4313 
      55/64 0.8594 21.8281 

        0.8661 22.0000 
 7/8       0.8750 22.2250 

      57/64 0.8906 22.6219 
        0.9055 23.0000 

    29/32   0.9063 23.0188 
      59/64 0.9219 23.4156 
  15/16     0.9375 23.8125 

        0.9449 24.0000 
      61/64 0.9531 24.2094 
    31/32   0.9688 24.6063 

        0.9843 25.0000 
      63/64 0.9844 25.0031 

1             1.0000 25.4000 

TABLE 14 
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March, 2011 THE WILLIAM POWELL COMPANY  
GENERAL TERMS AND CONDITIONS OF SALE  
1. TERMS EXCLUSIVE: The terms and conditions of the purchase order or requisition to which these GENERAL TERMS AND CONDITIONS OF SALE (these 
“Terms and Conditions”) relate or are attached (each, an “Order”), are exclusive and represent the full and final agreement of The William Powell Company, an Ohio corporation 
(“Powell”) and the purchaser (“Purchaser”) as they relate to the goods, materials, services or labor covered in the Order (all, whether or not tangible property or goods, the 
“Products”), and may not be added to, modified, superseded or altered except by written agreement or modification signed by Powell’s authorized representative, notwithstanding 
any additional or other proposals, terms and conditions which may now or in the future appear on Purchaser’s Orders or other forms (notification of objection thereto being given 
hereby), in whatever form transmitted, and notwithstanding any shipment of Products, acceptance of payments or other similar acts of Powell.  
2. SALE BY AGENT OR REPRESENTATIVE: These Terms and Conditions shall govern the liability and obligations of Powell in regard to the transaction in 
Products, whether the sale was procured directly by Powell or indirectly through an authorized sales representative.  
3. CONTRACT: Orders may be submitted to Powell in writing (which will include via an electronic transmission) or orally, provided, however, that if Purchaser fails to 
provide a detailed, formal written Order (a) within ten (10) days of an oral Order or (b) before shipment of the Order, whichever is earlier, then Product descriptions, quantities, 
specifications, etc., as set forth in Powell’s acknowledgement, acceptance and/or invoice, shall be conclusive and binding on both parties, and discrepancies shall be for Pur-
chaser’s account. All Orders are subject to credit approval and acceptance by Powell. An Order shall be deemed to have been accepted by Powell upon the first to occur of the 
following: (i) Powell’s first shipment or other tender of the Order or (ii) acceptance thereof by Powell in writing.  
4. PERMISSIBLE VARIATIONS: Powell has the right, prior to the delivery of Products to Purchaser and without the giving of notice to Purchaser, to make any 
changes in the composition, fabrication or design of the Products which, in the opinion of Powell, do not affect the general characteristics or properties of the Products. In addition, 
Powell may make any change or any variation in the Products, whether of quality or quantity, which is within governmental or professional standards or specifications applicable 
at the time of manufacture without giving notice to Purchaser. Purchaser will accept any Products which may incorporate any changes in the composition, fabrication or design.  
5. PRICES: Prices for Products are quoted and payable in U.S. dollars (“USD”). Prices stated in general price lists are subject to change without prior notice, at Powell’s sole 
discretion. Prices that are provided in a specific quotation will remain firm for thirty (30) days of the issued date of the written quotation. All prices are exclusive of freight costs, 
taxes and duties. All taxes (including, without limitation, sales, use, stamp, value added and other taxes) duties, fees, charges and assessments by whomsoever levied on or with 
respect to the Products, and whether levied against Purchaser or Powell, are for Purchaser’s account and, unless invoiced, shall be paid by Purchaser directly to the appropriate 
governmental agency.  
6. SHIPPING TERMS: Delivery of Products to Canada, the United States and Mexico shall be F.O.B. (as defined in the Uniform Commercial Code as in effect in the State 
of Ohio) Powell’s plant of manufacture. Delivery of Products outside of Canada, United States and Mexico shall be Ex Works (as defined by INCOTERMS 2000) Powell’s plant 
of manufacture. All transportation expenses, freight and insurance shall be paid by Purchaser, and risk of delay, loss or damage incurred in transit shall be borne by Purchaser, who 
shall be responsible to file any such claims with the relevant carrier(s) or insurers.  
Upon tender of delivery, title shall pass to Purchaser, subject to Powell’s right of stoppage in transit and to Powell’s security interest in the Products, as set forth in Section 8.  
If the Products are held by Powell subject to receiving instructions from Purchaser or in any case where Powell, in its sole discretion, determines any part of the Products should be 
held for Purchaser’s account, Powell may invoice the Products, and Purchaser agrees to make payment in accordance with these Terms and Conditions. Products invoiced and held 
at any location by Powell will be held at Purchaser’s risk, and Powell may charge for (but is not obligated to carry) insurance and storage.  
If Purchaser has declared or manifested an intention not to accept delivery in accordance with these Terms and Conditions, no tender will be necessary, but Powell may, at its op-
tion, give notice to Purchaser that Powell is ready and willing to deliver and such notice will constitute a valid tender of delivery.  
7. INSPECTION AND ACCEPTANCE: Each shipment shall be inspected by Purchaser for observable damage and/or non-conformity at the time of delivery of the 
Products. Failure to so inspect shall constitute a waiver of Purchaser’s rights of inspection and shall constitute an unqualified acceptance of the Products. If, after such inspection, 
Purchaser attempts to reject any Products, Purchaser shall fully specify all claimed damage or non-conformity in writing in a notice of rejection sent to Powell within five (5) days 
of delivery of the Products. Purchaser’s failure to so specify shall constitute a waiver of that damage or non-conformity. Partial deliveries shall be accepted by Purchaser and paid 
for according to these Terms and Conditions.  
8. PAYMENT TERMS: Payment shall be due net thirty (30) days from the date of invoice. Overdue accounts shall be subject to a carrying charge of one and one-half 
percent (1.5%) per month or portion of a month on the unpaid balance until paid in full. In the event Purchaser shall default on its obligations hereunder, Purchaser shall be liable 
for all of Powell’s costs and expenses of collection, including reasonable attorneys’ fees. Powell may, at its option, cancel and/or sell any unshipped Products should Purchaser fail 
to fulfill the complete terms of payment. Purchaser will have no right to offset any amounts against any payment or other obligation which Powell may owe to Purchaser. Powell 
hereby reserves a security interest in the Products to secure Purchaser’s payment of the purchase price and any other amounts owed by Purchaser, and Purchaser agrees that Powell 
may (but is not obligated to) take such action as Powell deems advisable to evidence and perfect such interest and that Purchaser will cooperate with Powell in the taking of such 
actions.  
9. CREDIT APPROVAL: Notwithstanding the provisions of Section 8, Powell may at any time decline to make any shipment or delivery or perform any work except 
upon receipt of payment or upon terms and conditions or security satisfactory to Powell, including, but not limited to, requiring that Purchaser provide Powell one or more letters 
of credit.  
10. LEAD TIMES: Estimated lead times, if specified, are approximate only and are not guaranteed. Failure to ship on or near the estimated date shall not entitle Purchaser to 
any remedy or to cancel the Order without charge. Estimated lead times are provided Ex Works Powell’s plant in weeks after receipt of Order. Estimated lead times are stated on a 
net basis and do not include any additional lead time due to scheduled and/or unscheduled plant shutdowns. Scheduled plant shutdowns include a two (2) week shutdown each 
winter and each summer. Estimated lead times are quoted on the basis of material availability and plant loading at the time of quotation, which are subject to change. Purchaser 
should confirm any estimated lead times at time of Order.  
11. MINIMUM ORDER CHARGE: With respect to any Order that includes spare, replacement or component parts (“Parts”) as Products, a minimum Order charge of 
One Hundred USD ($100) shall apply. With respect to any Order that includes valves (“Valves”) as Products, a minimum Order charge of Three Hundred Fifty USD ($350) shall 
apply.  
12. RETURN OF PRODUCTS: No Products shall be returned to Powell without Powell’s prior written agreement. Products returned by Purchaser shall be returned in 
the same condition as when delivery was affected by Powell. Only Products that are new, unused and in a condition suitable for immediate resale shall be considered for return. 
Powell reserves the right to assess a minimum thirty-five percent (35%) restocking charge for Products returned for reasons other than defects or non-conformity.  
13. CANCELLATION/SUSPENSION: Purchaser shall not cancel or suspend an Order without Powell’s prior written consent, which such consent Powell shall be 
under no obligation to provide. In the event of cancellation or suspension of an Order without Powell’s prior written consent, in addition to Powell’s other rights and remedies 
available hereunder and under applicable law, Purchaser shall pay cancellation charges as follows: (a) Order entered in Powell’s system, but no engineering yet initiated, 5%, (b) 
Engineering work has begun and orders for casings and/or outside purchased parts have been placed, 25%, (c) Castings poured and/or components made, but not yet received at 
Powell’s location, 75%, (d) Castings poured and/or components made and received at Powell’s location, 85%, (e) Manufacturing process started, 95% and (f) Components fin-
ished, 100%.  
Powell may cancel all or part of an Order immediately upon the happening of any of the following: Purchaser is delinquent on any of its obligations hereunder or under any order 
or transaction with Powell, insolvency of Purchaser; the appointment of a custodian as that term is defined in Title 11 U.S.C., as amended (the “Bankruptcy Code”), or the com-
mencement of a case under any chapter of the Bankruptcy Code or the bankruptcy, receivership, insolvency or similar laws of any country for, by or against Purchaser; Purchaser’s 
suspension or termination of business or assignment for the benefit of creditors; or any event, whether or not similar to the foregoing, which materially impairs Purchaser’s ability 
to perform hereunder. Powell’s rights to cancel or postpone set forth herein may be exercised by Powell without liability.  
14. CORRECTIONS: Powell reserves the right to make corrections to price lists, quotations, invoices or other contract documents in the event of clerical or typographical 
errors.  
15. COUNTRY OF ORIGIN: Powell reserves the right to furnish Products from any of its plants at its sole discretion and does not represent that the Products listed  
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herein originate from any specific country. Any costs affected by country of origin, including, but not limited to, customs duties, are not included in the purchase price and are for 
Purchaser’s account.  
16. INFORMATION REGARDING PRODUCTS: Purchaser acknowledges that it has received and is familiar with Powell’s and any other manufacturer’s labeling 
and literature concerning the Products and will forward such information to its employees, agents and customers.  
17. POWELL PRODUCT WARRANTY: For a period of (a) ninety (90) days from tender of delivery with respect to Parts and (b) the earlier of (i) eighteen (18) 
months from tender of delivery or (ii) twelve (12) months from installation with respect to Valves, Powell warrants to Purchaser that the Parts and/or Valves, as applicable, of its 
own manufacture are free of defects in material and workmanship, under normal use and proper operation. If any such Products fail to comply with such warranty, Powell, at Pow-
ell’s option, shall either: (i) replace such defective Products; (ii) furnish replacement parts for repairing Products (iii) issue written authorization for Purchaser or others to replace 
or repair, without charge to Purchaser, at costs comparable to Powell’s normal manufacturing costs, those parts proven defective; or (iv) refund all monies paid by Purchaser to 
Powell for such Products and, at the sole discretion of Powell, have the Products returned to Powell at Powell’s expense. Finished materials and accessories purchased from other 
manufacturers are warranted only to the extent of the manufacturer’s warranty to Powell (to the extent transferable by Powell to Purchaser). Any alteration in material or design of 
the Products or component parts thereof by Purchaser or others and/or the undertaking of repairs or replacement by Purchaser or its agents without Powell’s written consent shall 
relieve Powell of all responsibility herewith.  
Powell’s obligations under this warranty shall be conditioned upon (a) Purchaser’s notifying Powell of any alleged defect(s) in a writing that references Purchaser’s Order number 
and provides complete identification of any allegedly defective Products within ten (10) days of the discovery of the damage or defect, and (b) Powell’s satisfying itself upon in-
spection that its warranty has been breached. Purchaser may not bring any action under or arising from an Order or these Terms and Conditions unless such action is commenced 
within one year after the cause of action accrues.  
EXCEPT AS SET FORTH IN THIS SECTION 17, POWELL MAKES NO WARRANTY CONCERNING THE PRODUCTS WHATSOEVER; POWELL DISCLAIMS AND 
EXCLUDES ALL OTHER WARRANTIES, EXPRESS OR IMPLIED, INCLUDING, WITHOUT LIMITATION, WARRANTIES OF NON-INFRINGEMENT AND THE IM-
PLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE OBLIGATIONS SET FORTH IN THIS SECTION 17 ARE POW-
ELL’S SOLE OBLIGATIONS AND PURCHASER’S EXCLUSIVE REMEDY. POWELL SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL OR 
CONSEQUENTIAL DAMAGES, AND PURCHASER HEREBY WAIVES, FOR ITSELF AND ITS SUCCESSORS AND ASSIGNS, (A) ANY AND ALL CLAIMS FOR PU-
NITIVE DAMAGES AND (B) ALL CLAIMS OF NEGLIGENCE OR STRICT LIABILITY OR BOTH. WITHOUT LIMITATION TO THE FOREGOING, IN NO EVENT 
SHALL POWELL BE LIABLE FOR THE LOSS OF USE OF THE PRODUCT OR FOR THE LOSS OF USE OF ANY OTHER PRODUCT, PROCESS, EQUIPMENT, OR 
FACILITIES OF PURCHASER OR OF THE END-USER, WHETHER PARTIALLY OR WHOLLY DUE TO DEFECTS IN MATERIAL AND/OR WORKMANSHIP AND/
OR DESIGN OF POWELL’S PRODUCT, AND IN NO EVENT SHALL POWELL BE LIABLE FOR REMOVAL OF APPURTENANCES OR INCIDENTALS SUCH AS 
CONNECTIONS, PIPE WORK AND SIMILAR ITEMS OF OBSTRUCTION OR FOR ANY COSTS BROUGHT ABOUT BY NECESSITY OF REMOVING THE PRODUCT 
FROM ITS POINT OF INSTALLATION.  
Purchaser (a) recognizes that the limitations contained in this Section 17 are material factors in Powell’s sale of the Products at the price(s) specified, and (b) agrees that any ac-
commodation to Purchaser by Powell, whether for sales policy reasons or otherwise, shall not be taken to establish any liability of Powell or any contract term inconsistent with 
this Agreement.  
Purchaser shall neither make nor purport to make (a) any warranty to any person by or on behalf of Powell or (b) any warranty or representation inconsistent with this Section 17.  
18. COMPLIANCE WITH LAWS: Powell certifies that the Products produced by it, if any, were produced in compliance with all applicable requirements of Sections 
6, 7 and 12 of the Fair Labor Standards Act of 1938, as amended, and the Regulations and Orders of the Administrator of the Wage and Hour Division issued under Section 14 
thereof.  
Powell shall endeavor to comply with all applicable Ohio and United States federal laws. Powell is not responsible for compliance with any other laws or regulations, or with any 
Product standard or specification, whether of general or particular application, unless Purchaser has furnished specific written notice thereof prior to Powell’s entry of Purchaser’s 
Order.  
All sales of Products are conditioned upon and subject to strict compliance with United States export control laws, rules and regulations, including, without limitation, the Export 
Administration Act, the Export Administration Regulations, the Arms Control Act, the International Traffic in Arms Regulations, the Trading With the Enemy Act, the Interna-
tional Economic Powers Act and the Foreign Assets Control Regulations, as they may be amended and supplemented from time to time (each, an “Export Law” and collectively, 
the “Export Laws”). For any sale of Products requiring a license, permit or other approval under any Export Law (“Restricted Products”), Powell shall determine the feasibility of 
obtaining such license, permit or other approval (“Export Approval”) and whether it will fill the order for the Restricted Products in light of required Export Approval. In the event 
Powell applies for Export Approval for the Restricted Products, it shall do so at Purchaser’s cost and expense and Purchaser agrees to reimburse Powell for any cost or expenses 
(including Powell’s reasonable attorneys’ fees) incurred by Powell in pursuing Export Approval. Powell shall not be under any obligation to ship any such Restricted Products 
unless and until such Export Approval is granted, and only in strict compliance with the terms and conditions of such Export Approval. Purchaser shall be responsible for timely 
obtaining and maintaining any required import license, permit or approval necessary to import any Restricted Products into Purchaser’s country and any other required governmen-
tal authorization (“Import Approval”). Powell shall not be liable if any Export Approval or Import Approval is delayed, denied, revoked, restricted or not renewed, and Purchaser 
shall not be relieved thereby of its obligations to pay Powell for the Restricted Products or Powell’s costs and expenses of obtaining Export Approval in respect of Restricted Prod-
ucts under the Export Laws.  
For Products other than Restricted Products, Purchaser (or its designated export agent) shall be responsible for the timely application for any required export authorization and the 
payment of any required fees, duties, taxes, tariffs, levies or other charges necessary to export the Products out the United States of America and shall be responsible for timely 
obtaining and maintaining any required Import Approval and the payment of any required fees, duties, taxes, tariffs, levies or other charges necessary to import the Products into 
Purchaser’s country. Powell shall not be liable if any export authorization or Import Approval is delayed, denied, revoked, restricted or not renewed, and Purchaser shall not be 
relieved thereby of its obligations to pay Powell for the Products.  
Purchaser shall not make any disposition of any Products purchased hereunder, by way of transshipment, reexport, diversion or otherwise, other than in and to the ultimate end user 
and country of destination specified on Purchaser’s order or declared as the ultimate end user and country of ultimate destination on Powell’s invoices, except as the Export Laws 
or Export Approval may expressly permit. Purchaser shall not distribute or resell any Product to or within any country or to any individual, government authority or other entity 
that is presently or at any time in the future subject to sanctions of the United States government, or is in violation of any Export Laws or other United States federal laws, statutes, 
codes, Executive Orders, decrees, rules or regulations relating to terrorism, drug trafficking or money laundering, or is designated under any such authority as being subject to 
sanctions or connected in any way to terrorism, drug trafficking or money laundering, including, without limitation, on the Specially Designated Nationals List and Block Persons 
List maintained by the Office of Foreign Assets Control (OFAC), United States Department of the Treasury, and the Denied Persons List, the Entity List and the Unverified List 
maintained by the Bureau of Industry and Security, United States Department of Commerce.  
Purchaser shall indemnify and hold harmless Powell from and against any damages, liabilities or expenses of any kind incurred by Powell as a result of Purchaser’s direct or indi-
rect breach of any term or condition related to the Export Laws.  
19. SAFETY: Purchaser warrants that it will comply with all laws, regulations, standards and requirements which are applicable to the use of the Products and Purchaser’s 
business.  
20. CONFIDENTIALITY: Purchaser will not disclose or otherwise disseminate, directly or indirectly, any of the terms of these Terms and Conditions or any other infor-
mation of Powell given to or received by Purchaser or its associates or agents, unless Purchaser received Powell’s written permission or such information is required to be dis-
closed by law or becomes part of the public domain through no fault of Purchaser, its associates or agents.  
21. GOVERNING LAW; JURISDICTION AND VENUE: These Terms and Conditions shall be governed by and construed in accordance with the internal laws 
of the State of Ohio, without regard to such state’s choice of law principles. These Terms and Conditions shall not be governed by or construed in accordance with the United 
Nations Convention on the International Sale of Goods, 1980, for any purpose. Customer and Powell hereby submit to the jurisdiction and venue of the state and federal courts in 
Cincinnati, Hamilton County, Ohio over any controversy relating to or arising from these Terms and Conditions. Notwithstanding the foregoing, Powell’s right to institute or de-
fend any proceedings in any jurisdiction, in or out of the United State of America, shall not be limited.  
22. SEVERABILITY: If any of the provisions of these Terms and Conditions are deemed invalid, illegal or unenforceable, the validity, legality and enforceability of the 
remaining provisions will in no way be affected or impaired thereby.  
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23. FORCE MAJEURE: Delivery of all or any part of the Products is contingent upon Powell’s ability to obtain supplies, raw materials and  
services through its regular and usual sources of supply. If by reason of any contingency beyond Powell’s reasonable control, including (but not limited to) war, governmental 
requests, restrictions or regulations, fire, flood, casualty, accident, or other acts of God, strikes or other difficulties with employees, delay or inability to obtain labor, equipment, 
material and services through Powell’s usual sources, failure or refusal of any carrier to transport materials, delay in transport thereof, or any other similar occurrence, Powell is not 
able to meet anticipated deliveries, Powell shall not be liable therefore and may, in its discretion without prior notice to Purchaser, postpone the delivery date(s) under this docu-
ment for a time which is reasonable under all the circumstances. If during the occurrence of any of the foregoing contingencies, Powell holds any of the Products, Powell may 
invoice and hold the same for the account of Purchaser and Purchaser agrees to make payment at the maturity of the invoice so rendered.  
24. ASSIGNMENT: No right or interest in the contract arising from these Terms and Conditions shall be assigned by Purchaser and no delegation of any obligation owed by 
Purchaser shall be made without the prior written permission of Powell. As used herein, “Purchaser” and “Powell” include the respective heirs, executors, personal representatives, 
successors and permitted assigns of each.  
25. REMEDIES CUMULATIVE; NO WAIVER: The individual rights and remedies of Powell reserved herein shall be cumulative and additional to any other or 
further remedies provided in law or equity or in this document. Waiver by Powell of performance or breach of any provision hereof by Purchaser, or failure of Powell to enforce 
any provision hereof which may establish a defense or limitation of liability, shall not be deemed a waiver of future compliance therewith or a course of performance modifying 
such provision, and such provision shall remain in full force and effect as written.  
26. LIMITATION OF LIABILITY: UNDER NO CIRCUMSTANCES SHALL POWELL BE LIABLE TO PURCHASER UNDER OR IN CONNECTION WITH 
ORDERS FOR PRODUCTS AND THESE TERMS AND CONDITIONS, WHETHER ANY CLAIM FOR RECOVERY IS BASED UPON OR ARISES OUT OF THEORIES 
OF BREACH OF CONTRACT, BREACH OF WARRANTY, INDEMNIFICATION, NEGLIGENCE, TORT (INCLUDING STRICT LIABILITY) OR OTHERWISE, IN EX-
CESS OF AN AMOUNT EQUAL TO THE NET CONTRACT VALUE OF THE PRODUCTS PROVIDED BY POWELL TO PURCHASER DURING THE MOST 
RECENTLY ENDED CALENDAR QUARTER. 
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