VMA PLANS BOTH VIRTUAL AND IN-PERSON EVENTS FOR 2021-22
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250,000

Valves In Stock, Ready For Delivery

Powell Valves inventory is one of the greatest strengths to
our distributors and end user customers. Powell inventories
over 250,000 valves in various sizes, pressure classes and
materials in our Manning SC, Houston TX and Orangeburg
SC distribution centers. Furthermore, we maintain over
10,000 valves in our international distribution center.

INVENTORY INCLUDES:

e API 602 Forged Gate, Globe, Check - Carbon, Chrome, F316.

e API 603 Gate, Globe, Check-Stainless and High Alloys.

API 600 Gate, Globe Check, Carbon, Stainless and Chrome.

Ball Valves, AP1 607 / 608 Carbon, Stainless.

Pressure Seal valves, APl 600/ SP-144 - WCB and Chrome.

Dual Plate Check Valves, API 594, Wafer, Lug and Double Flange.
High Performance Butterfly Valves, AP1 609, Wafer and Lug.
Cryogenic Valves, Stainless, Bronze, Special Materials.

Bronze and Iron Gate, Globe and Check.

Resilient Seat Butterfly Valves.

MISSION CRITICAL DELIVERY

Powell Valves' fast, global-response team and partners
delivers where and when you need it.

WHEN YOU NEED A VALVE NOW.
YOU NEED POWELL VALVES.

2503 Spring Grove Ave.

Cincinnati, OH 45214 [=Tqm)V,V/—] I I

PowellValves.com VALVES
Contact your Powell

Representative at:
513.852.2000




WOLSELEY

INDUSTRIAL GROUP

NATIONAL REACH.
LOCAL FOCUS.

Using trusted brands of valves, actuators and
accessories, our expert valve specialists offer automation
solutions for projects of any size, any scope, in any place.

For more information on our valve automation
capabilities, visit us at wolseleyind.com
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Triple offset v

Tomorrow’s benchmark.

Bringing performance
to a new level.

Velan's Torgseal® 2.0 triple offset
valve is engineered to deliver
repeatable full bi-directional
zero leakage, lower torques,
and superior fugitive

emissions performance with
lower cost of ownership.

We've leveraged our 20 years of
triple offset valve experience in
handling critical applications

to bring customer driven
enhancements and optimizations
to our new standard valve package.

+1 514 748 7743
www.velan.com

Torgseal is a trademark of Velan Inc. 1950-2020 Q ua I ity that |aStS.




The Future of
Manufacturing is
Already Here

Companies that manufacture valves and related products
share common traits as they prepare for the future

in a rapidly changing landscape: a quest for agility,
rapid adaptation of automation and a commitment to
digitalization. cover IMAGE COURTESY B4LLS | ISTOCK

BY SUSAN KEEN FLYNN

PHOTO COURTESY GORODENKOFF | ISTOCK

THE NEXT STEP IN FUNCTIONAL SAFETY

New recommended practices for remote actuated valve
assemblies are under development. The intent? Provide better
products for end users to help improve safety, and to reduce
false trips and overall lifecycle costs.

BY LOREN STEWART AND SHAWN STATHAM

ENHANCED SAFETY IN LNG APPLICATIONS

Modulating pilot-operated safety valves for cryogenic
services offer numerous benefits for efficient and reliable
pressure protection of LNG installations.

BY JEAN-PAUL BOYER

SELECTING NON-METAL MATERIALS FOR
VALVE COMPONENTS

Understanding the advantages and parameters of non-
metallics can help in designing valves with less traditional
materials and coatings. Plus, a Q&A with composites expert
John Busel of the American Composites Manufacturers
Association.

BY MITCHELL ANDERSON
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/. PERSPECTIVES

g Past the Pandemic

A recovery and emergence from the pandemic have
begun, with many of the economic indicators of the valve
and related industries, as well as manufacturing, providing
positive news. I'm hopeful that this, coupled with the roll-
out of vaccines, means conversations do not all start with
COVID-19 concerns! This issue of VALVE Magazine takes us in
that direction by addressing some forward-looking topics.

Manufacturing is the core business of many of the readers
of VALVE Magazine. This issue’s featured article looks at man-
ufacturing’s current and future challenges and explores ways
companies are adapting and innovating to meet those chal-
lenges. Safety and technology are always important issues,
but the topic of our dwindling workforce is top of mind for
many. While the pandemic forced flexibility into how many
plants and front offices operate, it also had a disproportion-
ate effect on women in the workforce and has likely led to an
increase in retirements. The full effect of the pandemic may
not have been realized yet, but its impact on the workforce
intensified an already challenging environment.

Understanding the array of materials used on valves and
related components is consistently a topic of interest to our
readers. The article on page 26 covers how to select nonmetal
materials for use in the valve industry and includes an inter-
view with a composites industry expert to delve a bit deeper
into this material.

I am excited to mention another example of moving past
the pandemic with the return of some VMA in-person events!
Later this year VMA will host both our Annual Meeting and
Valve Basics program with hands-on “petting zoo” compo-
nent in person. Early next year the Valve Forum Conference
and Exhibits will also be an in-person event. Find out more
on page 10.

Lastly, VMA and VALVE Magazine are excited to be working
with a new partner, Gardner Business Media, to help us pub-
lish this magazine and continue to bring you top content and
insightful information. Astute readers of the magazine may
notice on page 8 a few new names as advertising and produc-
tion contacts. Please feel free to reach out to me at
hrhoderick@vma.org or any of the other individuals who
help bring you this magazine with any questions or
comments.

Lot

Heather Rhoderick, CAE
President

)




Reliapility (noun):

the ability to consistently deliver
sustained performance, efficiency
and durability in industrial flow control

applications through proven mission-
critical technology and services.
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The Flowserve Cookeville,

. The project will replace the

: and supporting long-term

CONTRACTS AND
PARTNERSHIPS

Flowserve Supporting Pfizer in
Vaccine Production
Flowserve Corporation is

seals to Pfizer to support
production of its COVID-

19 vaccine. Through its
channel partner, Corrosion
Fluid Products, Flowserve
is providing Pfizer with a
cryogenic valve application
to assist in their expanded
production capabilities of
the COVID-19 vaccine.

PEOPLE IN THE NEWS

¢ TN facility will supply Pfizer
¢ with more than 200 Worces-
¢ ter cryogenic ball valves that
: can handle the rigorous tem-
: perature requirements need-
: ed for the mass production
providing pumps, valves and :

of the COVID-19 vaccine.

: Mueller Awarded Contract for

: AMI Deployment

i The Calaveras County, CA

: Water District has selected

¢ Mueller Systems to deploy

: an advanced metering infra-
¢ structure (AMI) network

¢ covering 1,000 square miles
: with 13,000 AMI endpoints.

CURTISS-WRIGHT announced that Kevin M. Rayment,
formerly president of the commercial/industrial segment,
has been named COO following Thomas P. Quinly’s planned
retirement as vice president and COO on April 1, 2021.

Rayment has more than 30 years of experience across
the commercial, general industrial, aerospace, nuclear and
defense industries. He will report directly to president and

CEO Lynn M. Bamford.

Robert E. Freda has been named treasuret, succeeding
Harry S. Jakubowitz, who is retiring after a distinguished
18-year career with the company.

EMERSON'S David N. Farr retired as CEO, effective Feb.

5, 2021. Lal Karsanbhai, who served
as executive president of the company’s
Automation Solutions business since
2018, is the new CEO of Emerson and
joins the board of directors. Karsanbhai
has led Automation Solutions to strong
performance, elevating Emerson’s soft-
ware profile and digital transformation

business.

Lal Karsanbhai

: majority of the district’s
. meters and add communi-
¢ cation capabilities to all
: meters.

Calaveras County Water

: District provides water ser-
: vice to over 13,000 munici-
: pal, residential and commer-
: cial customers in six service
: areas throughout the county.

: Baker Hughes Partners to Lower
: Carbon Hydrogen for LNG Trains

: Baker Hughes and PAO

: NOVATEK have signed a

: cooperation agreement

: aimed at reducing carbon

: emissions from natural gas

: and liquefied natural gas

¢ (LNG) production. The two

: companies will cooperate

. on the development and

: implementation of innova-

: tive compression and power

i generation technology solu-
. tions from Baker Hughes for
: NOVATEK's LNG projects, sup-
: porting NOVATEK's emissions :
: reduction, raising efficiency

: sustainability.

The agreement will begin

: with a pilot program to

. introduce hydrogen blends

¢ into the main process for

: natural gas liquefaction to

: reduce carbon dioxide emis-
: sions from LNG facilities,

¢ including NOVATEK's Yamal

: LNG complex.

¢ Curtiss-Wright Supplying

: Eviation with Actuation

: Technology

¢ Curtiss-Wright's Actuation

: Division was selected by

¢ Eviation Aircraft, manufac-
¢ turer of Alice, the world’s

: first all-electric commuter

: aircraft, to provide primary
¢ flight control actuation

* technology. Curtiss-Wright's
: electromechanical actuators
: (EMA) provide Eviation with
¢ a modular, distributed solu-
! tion that enables a flexible
¢ control architecture.

Farr, who was named CEO in 2000 and chairman of
Emerson’s board of directors in 2004, will remain as chairman

through May 4.

Ram Krishnan, who leads Final Control for Emerson,
has been named executive vice president and C00. Mark
Bulanda, who currently serves as senior vice president of
planning and development, becomes the new executive pres-
ident of Automation Solutions. Steve Pelch, who has served
as executive vice president and COO since 2018, leaves the
organization to pursue other opportunities.

MRC GLOBAL appointed Rob Saltiel as president and CEO
and as a member of the company’s board of directors effec-
tive March 2021. He succeeds Andrew Lane, who previously

announced his retirement plans.

VICTAULIC has a new CEO, Rick Bucher. He succeeds
John E. Malloy. Dr. Bucher was named president of Victaulic
in April 2020, following a June 2019 appointment as CEQ.
Prior to joining Victaulic in 2009 as vice president of engi-
neering, Dr. Bucher worked for 15 years for W.L. Gore, a man-
ufacturer of technologically advanced composite materials.



: Glendale, CA. The terms of
: the investment were not
disclosed.

Southeast Valve Enters New
Agreement with BHDT

BHDT has entered into a
cooperation agreement with
Southeast Valve Inc. (SVI).
As a result of this agree-
ment, SVI is now the only
authorized repair facility for
BHDT products in the U.S.
and Canada. SVI will perform
the service of BHDT products
either with spares supplied
by the clients along with
the goods or with original
spare parts from BHDT.

MERGERS &
ACQUISITIONS

Trillium Flow Technologies
Acquires Red Point Alloys BV
Red Point Alloys BV has
joined Trillium Flow Tech-
nologies. Founded in 1987,
Red Point specializes in the
design, manufacture and
quick delivery of exotic
material isolation valves for
applications in petrochem-
ical, chemical, fertilizer, oil
and gas production, LNG and
other industrial processes.
“T am excited to expand
the Trillium Flow Technolo-
gies family and to offer our

base a broader range of high-
ly engineered, quick delivery
flow control products,” said
David Paradis, CEO, Trillium
Flow Technologies.

Emerson Invests in Fluxa
Emerson has made an equity
investment in Fluxa, whose
Process & Knowledge Man-
agement software manages
product and process spec-
ifications throughout the
drug development lifecycle.
The investment will build

on Emerson’s life sciences
capabilities and help Fluxa
expand its technology devel-
opment and commercial
pipeline. Fluxa is based in

The emergence of COVID-

: 19 has sparked innovation

: in the life sciences manufac-
: turing development process,
: as a cycle that previously

! required over eight years was :
: completed in less than 18

: months through expedited

: research and development

: and automation technolo-

. gies, including those offered
: by Emerson.

: Baker Hughes Signs Agreement
: to Acquire ARMS Reliability

: Baker Hughes is acquir-

: ing ARMS Reliability. The

: acquisition deepens Baker

: Hughes' industrial asset

: performance management

¢ (APM) capabilities and

: will expand the company’s

. industrial asset management
: offerings. The acquisition is
. expected to close in the sec-
: ond quarter of 2021.

ARMS Reliahility’s global

: customer base has strong

: adoption in the U.S. and

¢ Australia, and the agreement
: is expected to drive strong

: growth in APM adoption in

: other geographic markets.
global and growing customer :

: EnPro Realigns Businesses into
: Three New Segments

: EnPro Industries, Inc. has

¢ realigned its reporting

: segments to enhance trans-
¢ parency and collaboration

¢ across the company as part

: of its ongoing portfolio

: reshaping strategy. The

: new Sealing Technologies

: segment is composed of Gar-
: lock, Stemco and Technetics
: (excluding Semiconductor)
. businesses.

. DeZURIK Acquires Red Valve
: Company

On Jan. 1, 2021, DeZURIK

¢ acquired Red Valve from Hil-
: lenbrand, a public company

: headquartered in Batesville,
: IN. Red Valve is known for
elastomers, pinch valves,

: check valves and engineered
: mixing systems. The two

: main brands in its current
portfolio are Red Valve and

: Tideflex.

“The addition of Red Valve

¢ to the DeZURIK portfolio of

: brands furthers our strategic
 initiative to advance the

: human condition by apply-

: ing exceptional flow control

: expertise to the development
: of vital water and industrial
infrastructure,” said DeZUR-

: IK president and CEO Bryan
Burns.

: A.Y. McDonald Acquires
 Val-Matic Valve & Mfg. Corp.

: A.Y. McDonald acquired

: Val-Matic Valve & Mfg. Cor-

: poration on Dec. 31, 2020.

: Val-Matic Valve was founded
:in 1966 by Andrew Nuter

: and is a manufacturer of

: 14 valve product lines for

. the water and wastewater,

: industrial, commercial build-
: ing construction and plumb-
- ing industries. Each compa-
: ny will continue to operate

: independently with separate
: management, market strate-
: gies and sales operations.

John V. Ballun, Val-Matic

president and CEQ, stated,

: “My management team and I
: are excited and proud to join
: the family-owned, historic

: company A.Y. McDonald.

: Val-Matic has a similar tradi-
 tion of serving customers in
: the water works market for

¢ over 50 years with quality

: products and services.”

- AWARDS & HONORS

- MRC Global Celebrates 100th

: Anniversary

: On Feb. 15, 1921, McJunkin
: Supply Company was

: founded in the hills of West

MAY-DECEMBER

Virtual Valve Basics
www.vma.org/valvebasics

Virtual Valve Forum
Www. vma.org/valveforum

JUNE

141
AWWA's ACE Al Virtual

WWw.awwa.org/ace

AUGUST

5-6
VMA Virtual Market
Outlook Workshop with

Hydraulic Institute
www.vma.org/marketoutlook

16-19
Offshore Technology
Conference 2021

Houston
www.ntcnet.urg

OCTOBER

6-8
VMA Annual Meeting™

Scottsdale, AZ
Www.vma.org/annualmeeting

13-14
Valve World Americas Expo

Houston
www.valveworldexpoamericas.com

16-20

WEF-TEC Conference &
Exhibition

Chicago

www.weftec.org

OTHER VMA EVENTS

Please visit www.vma.org for
additional programs scheduled this
year. All dates subject to change.

* Open to VMA/VRC members only.
Visit www.VMA.org to learn if your
company qualifies for membership.
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Virginia, and over the next
100 years, companies from
around the world would be
established and grow into
what is now known as MRC
Global. Together, these her-
itage companies built the
leading pipe, valve and fit-

ting (PVF) distributor for the

global oil and gas industry.
MRC Global will celebrate
its 100-year anniversary
throughout 2021.

Emerson Receives 2021 loT
Breakthrough Award

Emerson has received the

Year award for its Plantweb
Optics Analytics software.
The honor, part of the 5th
annual IoT Breakthrough
Awards, recognizes Emer-
son’s analytics software that
uses artificial intelligence
and machine learning to
improve reliability, safety
and sustainability while
optimizing production for
industrial manufacturers.
The IoT Breakthrough
Awards program recogniz-
es innovators, leaders and
visionaries from around the
globe in a range of IoT cat-
egories. This year's program
attracted more than 3,850

nominations from companies :
. and Repair (STAR) Service

. Centers from Trillium Flow

: Technologies will provide

¢ pressure relief valve (PRV)

¢ OEM aftermarket support for
¢ industrial plants. Currently,
¢ Trillium has forged partner-
: ships with TEAM, Caliber

¢ Valve & Controls and East

© Coast Valve Services in the

: U.S. and Vasesa in Mexico.

all over the world.

NEW FACILITIES

Victaulic Acquires Foundry
Manufacturing Facility
Victaulic has purchased

a 220,000-square-foot
Waupaca manufacturing
plant in Lawrenceville,

PA. When operating at full
capacity, the facility will
increase Victaulic’s foundry
production capacity by 70%
in the U.S. and allow for
future growth as Victaulic’s
business demands increase.
The facility, including two

¢ foundry molding lines, will
IoT Analytics Platform of the :
: duce larger scale products.

ing the completion of an

¢ additional 400,000-square-
: foot light assembly opera-

. tions facility in Lower Naza-
¢ reth, PA.

¢ Trillium Flow Technologies

. Launches STAR Service Center
: Network

¢ Trillium Flow Technologies
: launched its global STAR

: Service Center network

: serving Sarasin customers
: with 16 locations across the
¢ United States and Mexico
- with additional locations
: joining the network soon.

: Emerson I]][lens Welding and
: Assembly Technologies HQ

. Emerson has opened its new
. Branson welding and assem-
¢ bly technologies’ global

¢ headquarters in Brookfield,
¢ CT. This opening completes

T
——

_ i —
_Global Supplier of Choice’

1
[ ]

& NYSE

S—

(] The MRC team rings the bell at the NYSE as part of its 100th anniversary celebration.

also enable Victaulic to pro-

The company is also near-

Sarasin Technical Assembler

: Emerson’s $49 million

: investment announced in

¢ April 2019 and supports

¢ Branson’s plastic joining,

: ultrasonic metal welding and
: ultrasonic cleaning tech-

¢ nologies for the medical,

: textile, automotive, food

. and beverage, packaging and
: electronics industries.

: Formosa Plastics Starts Il|:I
: Low-Density Polyethylene Unit

: Formosa Plastics Corpora-

: tion, U.S.A. is announcing

¢ the start-up of the low-den-
: sity polyethylene (LDPE)

: unit at their facility in

: Point Comfort, TX. The LDPE
© unit joins the high-density

: polyethylene (HDPE) and

: linear-low density polyeth-

. ylene (LLDPE) units already
. in operation.

“The LDPE unit signifi-

: cantly expands the portfolio

: of products we provide to our
: customers,” said Ken

: Mounger, Formosa’s exec-

: utive vice president. “The

: range and versatility of our

: product line is extensive.

: We're looking forward to con-
: tinuing to supply high-qual-
: ity resins and enhancing the
¢ value we provide to consum-
¢ ers through our newest line

. of LDPE products.” w
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GLOBAL CERTIFICATION

Electric actuators for all types of industrial valves

Reliable and long-term service. AUMA offers a comprehensive portfolio.
® Customized solutions thanks to the modular scheme

m Corrosion protection with offshore certification

® Temperatures down to =76 °F

® Integration into all conventional distributed control systems

® Worldwide certifications and vendor approvals
m Service worldwide

duma
[w]#8'[=] Find out more on our
i%% automation solutions IIVII\IA‘NJ%%CSTILIJ\IR(E:E 1 976

» Www.auma.com




YMA Sets Events and Education Program for 2021

SPRING 2021

VALVE MAGAZINE

and Beyond

As the world continues to emerge
from the COVID-19 pandemic, the
Valve Manufacturers Association
(VMA) is planning for a year of vir-
tual learning and networking oppor-
tunities, as well as being prepared to
hold in-person opportunities as soon
as they are deemed safe.

Here is a look at some of the pro-
grams we're gearing up to provide in
2021.

VALVE BASICS

Valve Basics provides a gateway into
the world of valves and actuators

and is open to anyone in the global
valve industry value chain. Split into
two programs, Valve Basics offers an
overview of valves, valve actuators and
valve automation, and how they are
used in various applications.

The Valves 101 program covers the major valve types,
including linear, check, quarter-turn and pressure-relief,
plus actuation basics. The Valves 201 program is offered
for those who want to take the next step in learning about
critical flow control products, including actuators, controls,
automation and more.

The Basics program is offered virtually throughout the
year. Each topic module is available on demand, and there
will also be monthly live Q&As on highlighted topics, along
with quarterly open topic Q&As, providing attendees an
opportunity to meet and have their questions answered by
our instructors. Videos demonstrating the workings of each
type of valve and actuator are part of the virtual content.

In addition, VMA's intent is to offer a hands-on, petting
zoo focused program this fall to supplement the online
Valve Basics content and to provide attendees with net-
working and in-person instruction. Registration for the
Virtual Valve Basics program is open now, but attendees
can register and take part at any time throughout the year.
Find out more: www.vma.org/valvebasics.

VALVE FORUM

The Valve Forum offers solutions, content and business
opportunities for the valve, valve actuator and valve auto-
mation industry and is open to everyone. Thought leaders
will present on manufacturing, technical, repair, market-
ing, management and other business topics. The event
includes abundant business networking opportunities, and
industry suppliers, distributors and others will showcase
their products and services.

The popular, hands-on portion of the Valve Basics event is scheduled for November.

The Valve Forum will be held virtually this year, with new

¢ content expected to be released on a monthly basis. Then,

¢ take part in the in-person 2022 Valve Forum with exhibits,

¢ networking and unsurpassed sessions from experts in the

: industry. Registration is open now for the virtual program,

: with the manufacturing track starting in May. Find out more
¢ at www.vma.org/valveforum.

MARKET OUTLOOK WORKSHOP

The Valve Manufacturers Association (VMA) is partnering

Conditions permitting,
in-person events will
resume this fall, and
with this comes the
opportunity for in-person
networking.




again with the Hydraulic Institute (HI)
to deliver the valves and pump indus-
tries the content, speakers, discussions
and knowledge to successfully navigate
the economic environment in key valve
industry market segments. Now more
than ever, each market segment is
experiencing its own nuanced recovery,
growth and opportunities. Attendees
will gain business intelligence and
valuable insights from end-user market
experts.

As the valve industry adapts to a
chaotic operating environment and

knowledge they need to plan for the
next year. This event is based on past
Market Outlook Workshop models but
takes place at your desk so you receive
all the content and can take part in

discussions and networking. The virtual

experience allows attendees to save
money and time. Save the date for the
week of Aug. 2, 2021, and find out
more at www.vma.org/marketoutlook.

ANNUAL MEETING

The Annual Meeting will take place in

October and will be in person for 2021.

working opportunities with company
leaders across the industry. Expect

a program that continues to address
the top concerns of the industry. With
presentations, discussions and Q&As,
VMA and VRC members will leave with
the most current thinking and trends
on the industry and what to know for
2022. The Annual Meeting will take
place the week of Oct. 4 in Phoenix,
AZ. Protocols to address health and
safety concerns will be in place.

Find out more at www.vma.org/
annualmeeting w

economic changes, attendees will leave
this virtual event equipped with the

This is VMA's premier, members-only
event, featuring unsurpassed net-

Valve Industry Outlook: Trending Positive

non-residential construction, which
will be negative all this year with a rise
in 2022 and into 2023.

VMA members reported a slight
uptick in business performance in
November and December of last year,

VMA tracks and reports on various
valve industry and valve end-user
markets, and provides statistical infor-
mation to its members throughout the
year. This year, the data reviewed con-
tinues to trend positive for 2021. For
example, despite several valve industry
end-user markets being down in 2020,
ITR Economics, in their quarterly

and this has continued through the
start of 2021. Both orders booked and
shipments were also up at the start of
2021. VMA members should be on the
lookout for the 1st quarter 2021 report
this spring. w

Critical Applications
Demand the Best

Val-Matic Quarter-Turn Valves

Proven performance in municipal and industrial applications.

N _ Reliable
Energy | :
Efficient ==

Proven i

forecast for VMA members, remained
upbeat on the manufacturing sector
at the start of the year. This point is
supported by data that shows produc-
tion at U.S. manufacturers increased
in December, marking the eighth
straight month of gains.

While ITR notes that several mar-
kets will also be down in 2021 (most
notably chemical and oil and gas),
they predict these areas will show
growth in 2022. The same is true for
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VMA's premier event, the members-only Annual Meeting, provides top-notch speakers and plenty of networking.

YMA Board: Renewed Emphasis on Government Affairs,

In-person Events to Resume

The VMA Board of Directors met virtually in March to discuss
association business, the impact of the COVID-19 pandem-
ic on the valve industry and the association, and ways in
which the association can continue to remain relevant and
provide support and guidance to the industry and VMA
members.

To this end, the Board of Directors agreed to reinstate the
Government Affairs Committee to develop relationships with
and educate
and inform
policy makers
and members
of Congress
on issues of
importance
to the valve
industry. The
committee
will help
form the association’s relationship building and policy agen-
da, which is especially timely with the new administration.

The Board also confirmed its intent to offer in-person
events as soon as feasible. VMA's Annual Meeting, which is
open to VMA and Valve Repair Council (VRC) members only,
will meet in person later this year. More information on
VMA's other events is explained on page 10.

“I have heard from many of our members and others in
the industry that they are eagerly awaiting the return to

in-person events. While virtual meetings and events have
allowed VMA to continue to provide education and thought
leadership over the past year, the networking and business
that takes place at in-person events can't be duplicated

in an online environment,” says Heather Rhoderick, VMA
president. “I'm excited to be able to offer in-person events
as soon as possible to our membership and the industry
at-large.”

Other VMA activities offered to members such as the VMA
scholarship program, statistics and industry data and infor-
mation and much more will continue as well. Anyone who
works for a VMA or VRC member company is able to take
advantage of all that VMA has to offer. If you aren't sure if
your company is a member or would like to become a mem-
ber, visit www.vma.org to learn more. w

NEW VMA MEMBER:

SAMSON CONTROLS INC. - CANADA
VMA welcomes its newest full manufacturing member,
SAMSON Controls, Inc. - Canada. Serving the Canadian
market from its Markham, Ontario head office since 1983,
the company offers pre-sales, sales and after-sales sup-

port, project engineering, turnkey packaged solutions and
other support functions. Parent company SAMSON AG,
established in 1907, is a market leader in control valves
for industrial process solutions, offering an extensive
range of valves, actuators and accessories.




“I've been active in many different associations over the years.
VMA is by far one of the best run and most beneficial

in terms of content, quality and people!”

—Robert Kemple, Jr.,
Former Executive VP, ASCO-Emerson

Become a member of the Valve Manufacturers
Association or its affiliate the Valve Repair Council
and you'll learn why so many others have joined... and
stayed members for many years—even decades!

You could be eligible if you are a U.S. or Canadian Once you've applied and your membership approved,
company that fits one or more of these categories: you'll be eligible for a wide array of benefits:
v MANUFACTURERS » Numerous Networking Opportunities

OF VALVES, ACTUATORS & CONTROLS + Special Member-only Events such as the Annual
v SUPPLIERS Meeting and Selec.t Webinars

TO VALVE, ACTUATOR & CONTROL MANUFACTURERS + Quarterly Economic Forecasts

V D|STR|BUTORSICHANNEL PARTNERS * Reduced Fees on Advertising, EXhibitS, Meetings
TO VALVE, ACTUATOR & CONTROL MANUFACTURERS and Educational Materials

v OEM MAINTENANCE, REPAIR &
SERVICE
VMA MEMBERS AND FIRMS SERVING THOSE MEMBERS

To determine if your company meets the criteria for membership, visit VMA.org > Members

for information on Qualifications, Benefits and Dues, and then apply Online.

Questions about VMA? Contact VMA President Heather Rhoderick (hrhoderick@vma.org).
The voice of the flow control industry Questions about VRC? Contact Marc Pasternak (mpasternak@vma.org).

+ Access to VMA's Legal Counsel
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The Future of
Manufacturing is
Already Here

Companies in the valve and control products industry are responding to a
confluence of forces that are changing the landscape of manufacturing.

% BY SUSAN KEEN FLYNN Kevin Tinsley high-pressure testing of its valves. expert to design and build an explo-

= shares a com- “High-pressure testing of valves can  sion-proof enclosure, then purchased
- monly held fear in the manufacturing be dangerous if there is a casting or an OMRON Collaborative Robot and

E industry. “My nightmare is getting the  design failure,” said Tinsley. “We uti- developed a sniffing program with the
N @ phone call that somebody got hurt in lize robots equipped with cameras, as industrial automation company for

s our facility,” said Tinsley, senior vice well as sniffing devices, to detect valve  high-pressure testing, such as helium
¢ l president of Neles Global Operations. leakages. They can be programmed to tests. “It's a great advancement in tech-
20 The company recently mitigated some perform this task effectively and—most  nology,” said Tinsley.

E of the risk by combining artificial intel- importantly—safely.” New technologies, such as robotics,
é ligence (AI) and robotics to perform Neles partnered with an outside are changing the face of manufacturing.
g

=
»



In a survey of small and medium-sized
manufacturers released in February by
The Manufacturing Institute and BKD,
more than 77% of respondents indi-
cated they were making technological
investments to achieve cost efficiencies
in the production process, with 73.4%
doing so to improve operational perfor-
mance. And increasing automation is
just one of a wide array of trends shap-
ing the future of manufacturing.

FORCES OF CHANGE

“I see several forces driving changes in
manufacturing,” said Tony Scacchitti,
operations manager for AUMA Actua-
tors Inc. “One obvious one is advance-
ments in technology, but another is
customer expectations. People want
things more quickly, and they have
quality and cost expectations. From
year-to-year, those three expectations
vary depending on the market. But
they drive change.”

Another factor that affects manu-
facturing is the role of federal, state
and local government. “Government
intervention is forcing more sourcing of
local content to meet new regulations
and avoid costly tariffs,” said Tinsley.

W

>/

%
Frr e
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“Countries are looking to create manu-
facturing jobs and driving legislation to
block pure imports.”

Manufacturing jobs—and finding
qualified people to fill them—are also
at the forefront of conversations about
the industry’s future. “The demograph-
ics of our workforce are contributing to
change,” said Bill Metz, vice president
of operations and engineering for Rich-
ards Industrials. “We have a lot of peo-
ple looking at retirement in the next
four to 10 years and not enough young
people coming into the business.”

Workforce challenges, technological
advancements, customer demands,
the requlatory landscape and more are
leading manufacturers in the valve and
control products industry to adapt. In
this article, we'll take a closer look at
movements in three main areas: agile
manufacturing, automation and
digitalization.

A QUEST FOR AGILITY

Manufacturers are increasingly embrac-
ing agile manufacturing to enhance
their operations. Encompassing a broad
range of strategies and tools, agile
manufacturing is a methodology that

] A robotic arm at Neles Global Operations is configured to rotate around a valve holding a spectrometer sniffing device to capture leaking helium from the valve and provide data to
determine if the leakage rate meets customer specifications.

i

stresses the importance of responding
quickly to customer needs and unex-
pected changes in the marketplace.
Agility is becoming a hallmark of suc-
cessful manufacturing facilities and
will continue to do so in the future.
When Scacchitti joined AUMA Actu-
ators nearly a decade ago, the standard
lead time for orders was six to eight
weeks. When the company expanded
into the oil and gas market, it had to
make changes to meet that niche’s two-
to three-week delivery expectations.
“We wholeheartedly embraced a
made-to-order system and eliminated
all batch processes in assembly areas,”
said Scacchitti. “We had to realign our
shop floor, move equipment and change
our product and process flow.” Among
the changes AUMA made recently was
to eliminate the purchase of pre-assem-
bled motors from its parent company
in Germany and bring the assembly
inhouse to turn products around faster.
By using a made-to-order system,
Scacchitti said the company has
decreased its lead times up to 270%.
AUMA has also reduced waste. “With
batch processing, you're making com-
ponents ahead of time. Materials may
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(] Finding personnel with the skills needed to perform in today's manufacturing environment remains a significant
challenge. Here, Richards Industrials employee Mike Fischer reviews a FORCAM report.

become obsolete or get recalled, so you
end up with a lot of wasted products
you can't use,” he said.

A focus on cross-training helps
Richards Industrials remain agile.
“Almost all of our employees can do
multiple tasks on multiple machines,”
said Metz. “You can move them where
the work is rather than moving the
work to where they are. We have that
flexibility throughout our machining
and assembly areas.”

At Neles, shortened lead times are
often driven by customers who are
completing engineering work at the
same time the supplier of flow control
solutions is processing the purchase
order. “This requires us to react quickly
to changes to their purchase order and
still try to keep their original promise
date,” said Tinsley. One of the ways the
company stays on track is by using a
workflow system that records, tracks
and reminds individuals of their to-do
lists and due dates. A second tactic is
the delayed differentiation strategy,
which occurs on the production side.

“For certain industry segments, we
produce a family of products that can
later be differentiated into a specific
end product, thereby reducing lead
times,” said Tinsley. “We use a vari-

ety of strategies, from subassemblies
stocked on the shelf to components
that can be transformed into many dif-
ferent end-use items.”

The Workforce Dilemma

ADVANCES IN AUTOMATION

A record 2.7 million industrial robots
work in factories around the world,
according to the International Fed-
eration of Robotics” World Robotics
Report 2020. That represents a world-
wide increase of approximately 85%
between 2014 and 2019. Despite the
jump, the move to robotics and other
automated systems isn't a simple deci-
sion—or undertaking.

While Richards Industrials is invest-
ing in automation, Metz admits it’s
challenging for the company because it
has a high mix of products that it pro-
duces in low volumes. “Automation can
help us, but it's much more difficult to
do compared to a high-volume, low-mix
environment,” he said. One area where
automation makes sense is machin-
ing to help minimize changeover and
setup.

In addition to using robotic arms for
high-pressure testing, Neles also relies
on them for measuring and data mining
of critical valve dimensions. Advance-
ments have moved the task from coor-
dinated measuring machines housed
in a control area to robotic measuring

Finding and retaining a skilled workforce tops the list of concerns for
many manufacturing firms. A survey released earlier this year by The
Manufacturing Institute and BKD noted that more than 77% of small and
medium-sized companies expect to continue struggling to attract workers
in 2021 and beyond. In addition, the No. 1 way that companies indicat-
ed they plan to address unfilled positions was by handing their existing
employees more work and responsibilities.

That strategy seems untenable. While greater efficiencies on the shop
floor can reduce the number of employees, they don’t negate the need for a
qualified talent pool. “We have plenty of jobs open, but we can’t find peo-
ple,” admitted Kevin Tinsley, senior vice president of Neles Global Opera-
tions. The company partners with nearby Worchester Technical High School,
providing the vocational school machines for student training and offering
a work-study program. “We try to create as many connections with kids as
possible to help negate the stigma of working in a factory and attract them
to advanced manufacturing,” said Tinsley.

Bill Metz, vice president of operations and engineering at Richards
Industrials, said his company also struggles to backfill positions left open
when skilled employees retire or leave the firm. Richards Industrials is
involved with the machining program at two local high schools. It also
pays for interested employees in the stock room or assembly area to earn a
certificate in manufacturing machine operation at Cincinnati State Techni-
cal and Community College.

“We hire for attitude and train for aptitude,” said Metz. “It takes a little
longer, but you typically get better long-term results.”



arm equipment on the manufacturing
floor. The company has several Hexagon
Romer Absolute Arms in its Massachu-
setts facility to validate critical parts.

“In the past, measuring all these
parts was so time-consuming. We had
almost a ‘hope strategy’'—build it, take
it apart, try something new, repeat,”
said Tinsley. “Now we are trying to be
more scientific. Collected data is com-
pared to our drawing and historical
data. We then run 3D models to see if
we could have a stack-up dimension
issue. This eliminates wasted valve
assembly capacity, rework and damag-
ing essential parts.”

Neles also developed a machine for
lifting and turning large valves—some
the size of cars—that Tinsley said
resembles a PAC-MAN character. “We
stick the valves in the jaws of the PAC-
MAN, squeeze it down, and the machine
turns it over,” he said. “So we avoid
using chains and cranes and lifting with
people underneath the valves.” It's a
win-win, increasing both efficiency and
safety.

A COMMITMENT TO DIGITALIZATION

Like agile manufacturing and automa-
tion, digitalization can take on many
forms. Simply put, it refers to the use
of digital technologies to change busi-
ness processes and models. Two of the
tools gaining buzz recently throughout
manufacturing are virtual/augmented
reality and digital twinning, which
means to create a virtual represen-
tation of a component, product or
process to run simulations before it’s
deployed. But they aren’t the only dig-
ital technologies impacting industry.

Last year, Richards Industrials won
the Manufacturing Leadership Award
from the National Association of Manu-
facturers for innovating the company’s
shop floor with FORCAM’s manufactur-
ing execution systems (MES) software.
MES packages collect and analyze data
on the status of equipment and tools,
personnel availability, material buffer
and batch and more.

“We're using FORCAM to look at what
things are preventing our machines
from running efficiently,” said Metz.
Richards Industrials receives daily,
weekly and monthly reports that point

to potential bottlenecks, such as tool
changes or equipment downtime due
to delays in receiving materials. The
company uses the information to “dig
a little deeper and find opportunities
to make changes in the process,” said
Metz.

AUMA Actuators has completely
digitized all functional testing require-
ments for its products, which are con-
figured to meet each customer’s specific
needs for movement, speed, torque
and other requirements. The company
digitized data from nearly 3 million
customer drawings. The data now runs
through a computer system, and prod-
ucts are tested on custom-built testing
stations. “You plug in the electrical
actuator, pick the job number and the
system pulls up pre-digitized functional

tial for inventory buildup on site while
having shortages in another facility,”
he said.

PLANNING FOR CHANGE
It's a challenge for manufacturing
companies to keep an eye on daily
business while also forecasting where
the industry is headed. To remain up
to date, Neles Global Operations relies
on internal talent, help from its par-
ent company and collaborations with
external experts.

“The valve industry is a small niche.
It isn't as lucrative for technology
developers as other industries,” said
Tinsley. “Most of our ideas for new
technologies come from in-house, then
we go out, search for a partner and
get them interested. It takes a lot of

(] Test specialist Jim Manni from AUMA Actuators verifies controller operation using an automated test system.

testing for that order,” said Scacchitti.
“You push a button, and when the test-
ing is done it tells you what's working
or what's wrong.”

Neles has invested in advanced
planning software to connect supply
and demand data from all its factories,
which helps resolve one of the key
supply management issues in the valve
industry—part forecasting. The large
number of markets, applications and
variants in product lines creates erratic
demand patterns month-to-month,
said Tinsley. “[With the software] our
production facility planners see cus-
tomer demand in real time and allocate
supplies to necessary work sites, which
minimizes forecasting and the poten-

internal development, then strategic
partnerships with others.”

New technologies are just the tip
of the iceberg. Companies must make
decisions about offshoring versus
onshoring, supply chain management,
fulfillment strategies, material advance-
ments—the list goes on and on.

“Change is inevitable,” said
Scacchitti. “And in manufacturing,
change is necessary to remain
competitive.” w

Susan Keen FLynw is a freelance writer. Reach her at
sflynn@keenconcepts.net.
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The Next Step in
Functional Safety

Efforts are underway to further enhance safety by developing new
recommended practices targeted specifically at remote actuated

valve assemblies.

BY LOREN STEWART AND SHAWN STATHAM

The main goal of functional safety is to
prevent accidents. When people think
of functional safety, key words such

as failure rates and safety integrity
level (SIL), come to mind. However,
these words only scratch the surface

of understanding functional safety.
Plant engineers and end users know
the use of IEC 61508 certified devices
alone does not guarantee a safe design,
especially with a final element assem-
bly. For example, analyzed field failure
reports for remote actuated valve
assemblies show that the root cause for
many of these failures is application

mismatch, insufficient lifetime torque
matching and assembly errors. A study
done in the UK supports this as well
(Figure 1). The realization is that these
automated valve assemblies do not
always provide the anticipated safety.

Organizations and committees are
now undertaking efforts to address
these challenges and developing new
recommended practices targeted specif-
ically at remote actuated valve assem-
blies (RAVA). These practices increase
the rigor associated with the engineer-
ing, design and testing of completed
final element assemblies and have
become the path forward.

Many manufacturers have started to
adopt these new practices, which allow
the complete assembly to be engi-
neered, designed and tested as an inte-
grated product. This added rigor has
created a new form of functional safety
certification with the potential to sig-
nificantly reduce systematic failures
resulting in a safer design and product.

SAFETY INSTRUMENTED FUNCTION ANALYSIS
Statistical analysis of over 80,000
Safety Instrumented Function (SIF)
designs shows that nearly 70% of

the average probability of failure on
demand (PFDavg) comes from the Final
Element (Figure 2). The PFDavg metric
represents the chance that the auto-
matic protection will not work when
needed. An objective of engineers who
design these automatic protection sys-
tems is to lower the PFDavg as well as
reduce the false trip rate. The false trip



(] Figure 1. Detailed analysis of which phases contribute to failures

Specification
44%

Installation & Comissioning 6%

Changes after

Commissioning
20%

Operation &
Maintenance
15%

Design & Implementation
15%

SOURCE: “OUT OF CONTROL: WHY CONTROL SYSTEMS GO WRONG AND HOW TO PREVENT FAILURE,” U.K.: SHEFFIELD, HEALTH AND SAFETY EXECUTIVE, 1995 (ED 2, 2003)

rate and PFDavg are based on several
variables including the failure rate of
all devices used for each SIF. These

devices are classified into three groups:

the sensor assembly, which detects a
dangerous condition; the logic solver,
which determines when to initiate
the protection; and the final element,
which does the protection work. The
final element is often a remote actuat-
ed valve that opens or closes.

End users are looking for help from
manufacturers to reduce this percent-
age and make their plants safer.

CONTRIBUTING FACTORS

Numerous field failure reports show
root cause due to inadequate lifetime
torque matching, insufficient assembly
testing, manufacturing errors or appli-
cation mismatch. These automated
valve assemblies do not always provide
the anticipated and necessary safety.
Often, the requirements for the final

[ Figure 2. Average PFD contribution results from over 80,000 SIF designs

FAILURE DATA ANALYSIS

SOURCE: EXSILENTIA USAGE STUDY, NOVEMBER 2019

u  23.72% Sensor(s)
B 68.64% Final Element

Projects
SIFs

element are not specified with suffi-
cient clarity and detail to facilitate a
well-designed and verifiable subsystem.
Combine this with the natural engi-
neering process that focuses on getting
things to work and rarely considers
what happens when devices fail. A
delivered RAVA is impacted by device
manufacturers, distributors, engineer-
ing contractors, integrators, third-party
suppliers, etc. Many opportu-
nities for misunderstandings
and design issues exist, and
more needs to be done to apply

the lifecycle engineering rigor R:q':if:rfgﬁs

required by IEC 61508 to the Specification

entire RAVA supply chain. i S N
Requirements

INDIVIDUAL PIECES VS. PRE-ENGINEERED

FINAL ELEMENT ASSEMBLIES

Typically, a safety function
design engineer will choose
devices for a RAVA that meet
process specifications. Often,

7.64% Logic Solver

5,029
84,165

IEC 61508 certified devices will be cho-
sen. Then the assembly is designed,
and the devices are assembled by an
integrator. How could this process be
improved?

When a device (like an actuator
or a valve) goes through a functional
safety certification, numerous audit
and assessment steps are done. One of
the essential steps is an FMEA (failure
modes and effects analysis) followed by
a more detailed FMEDA (failure modes
effects and diagnostic analysis). Each
component failure mode is reviewed,
then the impact on the entire device
is identified and evaluated. This focus
on what happens when failures occur
identifies potential solutions to make
devices better. The design engineering
process is also carefully audited and
must provide sufficient design analysis
and testing. This is a proven method
that is well established for the individ-
ual devices, however, can this approach
work with a RAVA to provide verifica-
tion and structure?

The answer is yes. The certification
assessment approach works well on the
entire RAVA (Figure 3). Several docu-
ments have been leveraged to obtain

[ Figure 3. RAVA -pre-engineered final element assembly approach
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requirements for RAVA certification
from organizations such as the Process
Automation Users’ Association (WIB),
International Organization for Stan-
dardization (ISO), Instrument Society
of America (ISA), American Petroleum
Institute (API) and American Society
of Mechanical Engineers (ASME). The
resulting requirements from these
relevant standards/recommended
practices define a certification scheme
that will reduce engineering errors and
omissions, characterize lifetime torque
and match actuator output, provide
complete design testing, and verify

manufacturing quality. The program
also requires a user document called a
“safety manual” where safety design
data, including application limitations,
predicted failure rates, maintenance
procedures and effective proof test
procedures, are provided. The objec-
tive of the RAVA program is to achieve
fewer false trips and higher safety by
reducing engineering errors, reducing
communication errors, finding and
addressing problems in a design and
reducing operational/maintenance
complexity.

The RAVA certification scheme

does not just ensure that the assem-
bly was designed as a whole, but also
includes a detailed review of the design
parameters to accurately estimate
design strength. When a manufacturer
has innovative designs with special
coatings, surface finishes and strong
strength margins, credit is given. When
an end-user application review is part
of the assembly engineering process,
the number of application mismatches
is reduced, and credit is also given.
What does this really mean? Our chanc-
es of failure are getting increasingly
smaller.

(] Figure 4. SIF analysis
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[ Figure 5. Lifecycle cost comparison of SIF #1 and SIF #2

Cost Total SIF Cost Over Plant Life
SIF #1 Total Design and Implementation $6,300.00
Traditional ... Operation and Maintenance $12,656.37
Assembly Net Present Value of Annual $373,664.13
Cost Total SIF Cost Over Plant Life
SIF #2 Total Design and Implementation $1,200.00
eRAVA Annual Operation and Maintenance $4,449.81
Assembly Net Present Value of Annual $131,375.37

Lifecycle Savings $265,796.65




IMPACT ON SIF DESIGN VERIFICATION RESULTS
The RAVA products that have complet-
ed certification have shown low false
trip rates and better safety resulting
in a significant reduction in overall SIF
lifecycle cost.

To demonstrate this, we utilized
an engineering tool to perform a SIF
analysis (Figure 4) containing a sensor,
logic solver and final element assem-
bly including a solenoid, actuator and
valves attempting to achieve a SIL 2
SIE. Both SIFs have the same devices
and assumptions have been maintained
for both SIF #1 & SIF #2. The PFDavg
contribution of the RAVA has been mod-
eled for both SIF #1 (traditional assem-
bly with individually certified devices)
and SIF #2 (RAVA certified assembly).
In this analysis we see SIF #1 achieves
a SIL 1 level, which does not meet the
target of SIL 2. SIF #2 RAVA achieves a
SIL 2 level.

There are still two options that can
be considered here to bring SIF #1 up
to our SIL 2 target. In option #1, we
can add an additional redundant Final

Element assembly (making it a 1002
assembly). Or with option #2, we can
decrease the proof test interval (PTI)
to 3 months. Both of these options will
add significant cost to both designing
the SIF and its operational lifetime.

Evaluating the two SIF options in
a lifecycle cost analysis tool (Figure
5) demonstrates a significant savings
when using the SIF #2 RAVA certified
final element assembly. In this exam-
ple, a savings of 45% was achieved for
an overall lifecycle cost reduction of
$265,797.

SUMMARY

Even though devices used in remote
actuated valves typically have IEC
61508 certification, it was recognized
that more could be done. The IEC 61508
concepts could be applied to the entire
assembly instead of only the pieces
individually.

When considering the entire final
element assembly, RAVA certification
does just that. It is a credible assess-
ment and certification process that

can verify, validate and document
improved remote actuated valve assem-
blies. Perhaps the result will be that
remote actuated valves will no longer
win the first place of safety reduction.
And more importantly, end users will
enjoy better products that significantly
improve safety, reduce false trips and
reduce overall lifecycle costs. w

Loren Stewart, CFSE, is a senior safety engineer
for exida. Along with assessing the safety of
products and certifications, she is an exida Acad-
emy instructor and conducts monthly webinars
on functional safety. Stewart is a published
author on safety instrumented systems, Final
Elements in Safety Instrumented Systems - IEC
61511 Compliant Systems and IEC 61508 Compli-
ant Products. Reach her at Istewart@exida.com.

Suawn Statram, CESP, is the global business
development director at exida. His career spans
more than 25 years in the valve and automation
industry. During this time, Statham has been an
innovation leader in the field of functional safety,
working to improve final element performance
and reliability. Reach him at sstatham@exida.
com.

Manufacturers
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MEMBERSHIP ANNOUNCEMENT

MSS is proud to announce four new manufacturing
membership categories. Companies who
manufacture springs, spring washers,
fasteners, and actuator mounting kits as

a core business unit model are now invited to
submit an application for membership.

Standardization Society

For more information, please contact
membership@msshg.org

WHO WE ARE

MSS is a non-profit technical association and an
accredited standards development organization
(SDO), devoted to Valves, Valve Actuators and
Actuator Mounting Kits, New Valve Modifications,
Pipe Fittings, Flanges, Pipe Hangers and Supports,
and Associated Seals, Springs, Spring Washers,
and Fasteners. Since 1924, MSS has dedicated
itself to developing standards for national and global
application, in cooperation with other standardizing
bodies and regulatory authorities.
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MSS is an American National Standards Institute
(ANSI)-accredited standards developer.
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Enhanced Safety in
LNG Applications

Modulating pilot-operated safety valves can he designed for cryogenic
services and offer numerous advantages for efficient and reliable pressure

protection of liquid natural gas (LNG) installations.

For more than 40
years, the safety
record of the global LNG industry has
been excellent, due to attention to
detail in engineering, construction and
operations. While the safety of pro-
cessing and handling LNG has always
been paramount, it is now even more
important to retain this excellent
record as LNG installations are getting
smaller, therefore multiplying and
being constructed closer to populous
areas. The reliability and dependabil-
ity of pressure safety valves (PSVs)
protecting these installations is more
critical than ever.

PRESSURE SAFETY VALVES

For the obvious reason of safety and
environment protection, most safety
valves on an LNG installation discharge
to a closed piping system and to a dry
flare. Without any moisture in the
piping system, the dangerous freezing
risks at the seat of the valve are elim-
inated. Many other valves and equip-
ment also discharge into this same
header system so that the pressure

in the header is always fluctuating.
This variable backpressure is imposed
on the PSV and will act directly on

its disc, adding itself to the original
setpoint (opening pressure) of the
valve. This is not acceptable. Most of
the pressure vessel codes in the world
accept a tolerance of +/-3% on the set
pressure of a safety valve so it is not
higher than the design pressure of
the equipment it protects. If the pres-
sure in the dry flare header exceeds
3%, then obviously the safety valve

BY JEAN-PAUL BOYER

connected to it will open at a pressure
higher than what it should, leading to
a very hazardous situation: The equip-
ment is no longer safely protected.

To avoid this danger, balanced bel-
lows safety valves are commonly used
across all industries. A metallic bellows
is mounted on top of the disc of the
valve to protect it from the header
backpressure, so the safety valve opens
at the correct pressure, whatever the
variations of the header pressure.

For this to work properly, the vol-
ume inside the bellows, connected to
the bonnet of the valve, must be freely
vented to the atmosphere, which is
accomplished via a vent in the bonnet.
As a result, only atmospheric pressure

Figure 1. Balanced bellows safety valve

Bonnet Vent

Vent Hole
in Guide

Bellows

acts on the bellows, on top of the disc
and around the spindle and guide. As
these parts cool down with the process
temperature—which can be as low as
-260°F (-162°C) on LNG processes—the
air moisture will condense and freeze at
the lowest point: inside the bellows on
top of the disc (Figure 1). This is dan-
gerous—and invisible. As the ice builds
up slowly, the disc will be blocked from
opening, without this being visible
from the outside, thus, the equipment
is no longer protected.

Many standards refer to this situ-
ation. For example, API Standard 520
part 1, clause 4.2.1.3.9 reads: “[...] the
bonnet of a balanced PRV shall be vent-
ed to atmosphere at all times. The user
should be cautioned of the potential for
freezing of atmospheric moisture inside
the bonnet.”

CRYOGENIC PILOT-OPERATED SAFETY VALVES
This is why, since the late 1960s,
pilot-operated safety valves (POSV)
have been used extensively on LNG
installations onshore as well as on LNG
tanker ships.

POSVs use the system pressure as
a closing force so that the seat tight-
ness is at its maximum close to the set
pressure—completely opposite from a
spring-loaded valve. With the addition
of a properly engineered soft seat, the
tightness on cold or cryogenic service
will be reinforced to avoid any leakage
or even icing risk, while reducing main-
tenance costs.

Instead of a disk, a piston closes on
the nozzle. This piston makes the POSV
inherently balanced against backpres-
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(1 POSV during cryogenic flow test on liguid nitrogen

sure, by design, without any additional
accessory.

There are several factors to consider
when installing a POSV on a cold or
cryogenic application. The valve and its
pilot must be specifically designed to
perform in these demanding cryogenic
applications: Use of a standard design
with all parts in austenitic stainless
steel is obviously not sufficient.

Particularly, the pilot must be rela-
tively isolated from the cryogenic tem-
peratures. There are many proven ways
of achieving this. One way, which must
not be overlooked on site, is that while
the main valve can usually be insulated
like its associated piping, the pilot and
tubing must be kept out of the insula-
tion, in the open air.

The pilot should be non-flowing
to limit the input of cryogenic media
through it. A non-flowing pilot will
still flow a little but only to reclose the
valve: It does not flow while the main
valve is opened and flowing. To reclose
the main valve, the non-flowing pilot
will then send process fluid into the
dome of the main valve—the volume
on top of the main valve piston. By
re-pressurizing the dome, the piston
moves down and re-closes the valve. So,
the non-flowing pilot will flow only the
dome volume at each open-close cycle.

But a flowing pilot will flow
as long as the main valve
itself is opened. With such
a large amount of cryogenic
fluid passing through, the
pilot may freeze and lock
open and not be able to
reclose the main valve after
an event.

Until 20 years ago, the
only suitable pilot technol-
ogy for these applications
was the snap-acting pilot,
which has only two discrete
positions: fully closed or fully
opened. In a similar way to
spring-loaded safety valves,
the POSV with a snap-acting
pilot will discharge its full
capacity every time it opens,
whatever the real needs of
the protected system, leading
to unnecessary heavy losses
of products to flaring.

Furthermore, the snap-acting pilot
itself cannot be balanced against
backpressure, so any release of natu-

Figure 2. Flow diagrams of the two types of POSV

ral gas from the pilot must be to the
atmosphere, which is dangerous and
harmful.

This changed 20 years ago, when
the first LNG site started operations
with modulating pilot-operated safety
valves.

TRUE MODULATING POSVS

True modulating pilots are fully bal-
anced against backpressure, so any
necessary exhaust from the pilot can
be conveniently piped to the main
valve outlet, to the flare: no release to
atmosphere.

Being truly modulating they also
control the valve opening exactly in
proportion to the needs of the system:
important reduction of emissions as the
valve will release only the strict amount
of gas necessary to keep the pressure
within safe limits. At the same time,
this obviously eliminates the risk of
oversizing and the dangerous PSV insta-
bility it can bring (Figure 2).

These pilots will also be non-flowing
to reduce the amount of cryogenic fluid
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passing through. As the opening of
the main valve is always proportional
to the needs of the protected system,
they typically will never need to open
fully, reducing even further the volume
of process fluid needed to reclose the
valve at each cycle.

On liquefied gas processes, most
safety valves applications will develop
a mixed-phase flow as the liquefied gas
flashes into vapor across the nozzle of
the valve. Mixed-phase applications
like these are very demanding on PSVs,

THE ORIGI
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causing a high amount of backpressure,
additional instability on the valve and
difficult reclosing. True modulating
pilots have shown to be a reliable, safe-
ty valve technology for mixed-phase
flows, keeping the main valve stable,
even with this high level of backpres-
sure and whatever the flashing mix;
they are able to reclose the valve within
the usual limits as such pilots react
only on static pressure.

True modulating pilot-operated safe-
ty valves, with dedicated design and
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configuration for cryogenic services,
offer numerous advantages for efficient
and reliable pressure protection of LNG
installations.

While conventional spring-loaded
safety valves can provide an accept-
able level of protection—particularly
when fitted with a soft seat of prov-
en design—the balanced bellows
spring-loaded valves represent the
potential for highly hazardous situa-
tions and should be avoided on cold or
cryogenic services.

Pressure safety valves act as safe-
guards to protect the integrity of
expensive equipment, and doing so, the
lives of people and the environment.
Because LNG installations are safely
designed and operated, most will prob-
ably never experience the opening of a
safety valve. However, it is important
the design and configuration of such
safety valves is correctly adapted to the
process conditions.

As the supply of LNG to retail market
grows, it is imperative the level of care
and custody that the historical LNG
industry has provided be maintained
by all retail LNG market participants.
Industry knowledge, and the collective
lessons learned of the broader LNG
industry, need to be shared with new
entries. w

1US Department of Energy, Liquefied Natural
Gas: Understanding the Basic Facts, Aug 2005

2American Petroleum Institute, API 520: Sizing,
Selection, and Installation of Pressure-relieving

Devices - Part 1: Sizing and Selection, 10th edi-
tion, October 2020

*GIIGNL, Retail LNG Handbook, 1st edition,
2015

Jean-Paut Boyer is process director PRV, Europe, for
Emerson Automation Solutions. Boyer is a former
merchant marine engineer officer and has worked
with safety valves for more than 30 years. His
main areas of expertise are the use of safety valves
for cryogenic services and mixed phase flows.
Reach him at jeanpaul.boyer@emerson.com.



At United Valve, providing
excellent valve repair turnaround
work is a prime focus. We
are adept at meeting tight
turnaround schedules while
providing the highest quality
workmanship and engineering
expertise.

Alliances and agreements with
45 of the world’s best valve

manufacturers give us access,
on an engineer-to-engineer
basis, with the key knowledge-
keepers at these companies.

Our repair equipment includes
lapping machinery for balls up
to 36". The welding department,
headed by our in-house welding
engineer, can handle casting
repair and upgrade on virtually
any alloy, especially Cr/Mo
materials

A 40-ton overhead crane and
38 feet of hook height make
handling large valves easy. A
giant, 20-foot capacity, vertical
poring mill can handle any
machining requirements that
occur during the repairing of the
industry’s largest flow control
components.

The Valve Service Specialists

9916 Gulf Freeway, Houston, Texas 77034-1045
Phone 713/944-9852 888/715-5093 Fax 713/944-5964

Visit us online at: www.unitedvalve.com
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Selecting

Non-metal Materials

for Valve Components
and Coatings

Non-metallic
materials are com-
monly used for valve components. The
selection of non-metallic materials for
valve design and for application-spe-
cific conditions is critical to ensuring
product reliability. Like metallic mate-
rials used in valve designs, to meet reli-
ability target selection of non-metallic
materials is important to fulfill the
design function of the component in
the intended applications. In this arti-
cle, we address some key areas to aid in

BY MITCHELL ANDERSON

the design and selection of non-metal-
lic materials.

INCORPORATING NON-METALLICS

INTO VALVE DESIGN

From a design/manufacturing stand-

point, when selecting a material you

need to be clear on the function of the

intended part. Is it a dynamic seal? Is

it a static seal? Is it pressure boundary

or pressure controlling component?
With respect to pressure bound-

ary components in industrial valves,

non-metallic materials are not as
common as metallic materials. One
reason we don't see non-metallics
utilized broadly in industrial valves is
due to the lack of codes or standards
providing acceptance and guidance

for their use. Several industries will
use non-metallic pressure boundary
materials (such as fiberglass reinforced
plastic composites) because these
materials are better suited than metal-
lic materials with respect to chemical
compatibility. Composite materials can



provide superior chemical compatibility
in many acid services thus selecting the
right material for the service can pro-
vide overall product reliability.

In addition, consider:

® Chemical resistance and physical
properties

B Flex modulus and creep
resistance

B Processing method for making
the non-metal part: What exper-
tise is required and what is the
cost of the equipment?

From an application standpoint, pay
attention to the conditions the valve
will encounter:

® Chemical composition of the flow
medium (critically important)

B Elastomer liners must withstand
chemical attack and swelling

® Temperature limits of the
material

m Solids content of the flow, if any
(is there risk of abrasion?)

®m Flow rates or velocity

PROPERTIES OF NON-METALLIC MATERIALS USED
IN VALVES

Understanding material properties is
critical for selecting the right mate-
rial for the valve design function and
compatibility for application. Both
chemical and physical properties of
the materials of construction should
be understood to utilize a particular
material.

The chemical properties of a material

determine whether it can be used with-
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(] Figure 1. Temperature ratings for non-metallic seat materials used for resilient seated butterfly valves

in a particular application include:

B Chemical compatibility/corrosion
resistance/chemical resistance
Crystallinity

Permeation

Electrical conductivity

Food safety

The physical properties of the
material need to be taken into account
to ensure functional performance,
including under a full range of operat-
ing conditions:

m Strength: tensile, yield,

compressive

Elongation

Flexural modulus

Compression set

Deformation under load

Hardness (Shore durometer)

Volume change: swelling,

especially due to the flow

medium

B Abrasion resistance

B Extrusion resistance

B Temperature rating: performance
within given temperature range
(Figure 1 shows examples)

It also is important to know that
no two materials of the same type may
have the same properties. Here are two
examples:

Elastomer properties are highly
reliant on the “recipe” and “ingredient
brand,” so changes to the brand of
ingredient can result in unexpected
material property changes.

Polymer mechanical properties are

Poliurethiene  Neoprene

highly reliant on the processing (recipe)
of the materials; material properties
can be directly related to crystallinity
of the material, which is dictated by
the heat treatment. Any change in heat
treatment will correlate to a change in
mechanical properties.

COMPATIBILITY IS CRITICAL

Material manufacturers know their
products well and provide chemical
compatibility information, often in
charts like the one shown in Figure 2.

Notice in the second column that
FEP/TFE/PFA (fluoropolymer) material
is shown as excellent for use with all the
chemicals listed. That said, this type
of material isn't necessarily good with
everything; an extremely challenging
flow such as molten sulfur could cause
it problems.

In a similar guide for rubber mate-
rials, instead of having corrosion rates
as for metal, you'll see swelling rates
or degradation rates. Look for a mate-
rial that’s going to be compatible with
whatever is going to flow through
that pipe.

Examples of incorrectly applied
materials:

m PEEK dissolves completely in con-
centrated sulfuric acid at room
temperature.

m EPDM elastomer swells and decom-
poses when hydrocarbons are
present, even in trace amounts.
Use nitrile or Viton instead,
depending on the manufacturer’s
recommendations.

B Polypropylene is excellent for
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Considering Composites

To learn more about how composites can
work for the valve industry, VALVE Maga-
zine asked Mitchell Anderson, author of
the accompanying article, to interview
John P. Busel, F.ACI, HoF.ACMA. He has
27 years experience on the subject of
composites and is considered a leading
authority on the subject. Busel works
with the American Composites Manu-
facturers Association (ACMA) and serves
as vice president of ACMA's Composites
Growth Initiative.

Mitchell Anderson: For those not
familiar with composite materials,
could you provide a short primer?

John Busel: Composites are materials
that, when combined with other materi-
als, are stronger than they are individu-
ally. The materials include reinforcement
fiber, such as glass or carbon, and then
a type of resin. The selection of those
materials, along with the manufacturing
process, then determines the specific
properties of each composite material.
The results include materials that are
high-strength, lightweight, corrosion-
resistant and very durable.

Composites are used to make a vari-
ety of different types of valves, such as
ball, butterfly and plug. Some compa-
nies make composites for pressure-relief
and other flow control valves.

One important benefit in the valve
industry is that composites can be spe-
cifically tailored to almost any applica-
tion or service environment. However,
this can also be a deterrent because of
the lack of a specific standard or
formulation.

MA: Let’s focus on standards and
specifying with composite materi-
als. In some cases where composites
piping or storage tanks are used,
composite valves are also used. But in
other areas where steel traditionally
has been used, are there standards to
point to or ways in which engineers
can learn about composites?

JB: One of the first factors to under-
stand with composites is how important
the service environment is. Service is
the key to using the right materials,
which means it’s important for custom-
ers and composites or materials engi-

neers to discuss
the specific
properties for
the valve. These
properties will
be based on
both the materials used and the manu-
facturing process.

John Busel

MA: Are there standards commonly
used in the composites industry?

JB: Some standards exist, but they typ-
ically are product based, so you won't
find a universal standard for something
such as fiber-reinforced polymer (FRP)
because of all the different “recipes”
for making that material. This is partly
because of use. For example, mak-

ing a boat from FRP is different than
making FRP rebar. For valves, as with
other composite products, educating
and building trust with the customer
about the product and material use is
vital, as is explaining the benefits and
reasons why a composite valve should
be chosen. It can take a very long time
for a standard to be developed, which
is another key reason why educating

Selecting Valve Materials — Chemical Compatibility Guides
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and developing trust with the customer
to truly understand the service environ-
ment is important.

MA: What are some of the reasons for
material use?

JB: As you said, using a composite valve
with composite piping and tanks makes
sense intuitively because of the service

& but they also can
‘ '\*‘)#;/

be used in other
applications.

environment. In this case, a very corro-
sive environment may exist that requires
a composite valve. Other reasons such
as strength, weight or size requirements
are also factors. Because composites
can be joined with other materials, they
could be used alongside metal piping,

dilute and concentrated mineral
acids and bases, but chlorinated
hydrocarbons cause it to swell
and soften.

m EPDM elastomer can swell when
steam is present.

®m Swelling in an 0-ring or flat gas-
ket may actually improve static
sealing, but in a dynamic seal of a
butterfly valve liner, for example,
swelling of the liner could result
in tearing when the valve cycles.

TAILORED TO THE APPLICATION

From an application perspective, it is
critically important to know the com-
position of the flow medium, tempera-
ture and pressure of the service. Infor-
mation gathering may not be as simple
as readying a valve data sheet. Often a
conversation between the valve man-
ufacturer and the end user is required
to understand all possible conditions

for example. And of course, cost also
plays a role.

Many times, the composite material
may be a better choice, but the fear of
the unknown, perceived cost or lack of a
standard may preclude it from selection.
Currently, composite valves seem to be
selected when there is a specific and
obvious need, or when the service envi-
ronment is so severe that other options

don’t make sense.

MA: Since you
began working
with composite

- materials until the
Composites are

present, have you
often selected when Srer e
there is a specific y y
need, such as in a trends or technol-
severe environment, ogy improvements

that will further

expand their use
in valves?

JB: Yes, there are
a number of developments, and a few
that are relatively new innovations. One
example is graphene. This material can
be added to resin. Doing so really inten-
sifies the properties of the resin, creat-
ing what I'll call a resin on steroids. For
example, the thickness of the material

to ensure compatibility throughout
the process requirements. Say you're
looking to put a rubber-lined valve in
a certain service that has five different
chemicals. The rubber lining material
has to be good with all those chem-
icals. Even trace amounts of incom-
patible chemicals can cause problems,
particularly swelling with elastomers.

What type of chemical resistance
do you need for this valve? How long
is this valve going to last? How many
cycles?

Does the flow medium contain solids
that make it abrasive? What is the flow
rate? 20 to 25 ft/s (6.1 to 7.6 m/s) has
been a common design velocity. Some
manufacturers go to 30 ft/s (9.1 m/s)
with a clean liquid (no solids) and with
a gas you can go to sonic velocity.

Any time you have a lot of solids
in the line, the slower the velocity
the better. However, where the flow is

could be reduced substantially, without
changing any of the other properties
such as strength.

Smaller changes and innovations
are a constant process, whether a new
formula is developed or a change in
manufacturing processes is created. Any
of these could expand the use or market
for composite materials beyond some
traditional ones such as chemical pro-
cessing or high pressure relief.

MA: Any last suggestions you have in
helping to educate others on speci-
fying composites materials in valves
over steel?

JB: Because, as I've stressed, education
and awareness are key in composites,

I thank you and VALVE Magazine for
the opportunity to explain about com-
posites. I also want to point out how
important collaborating with the cus-
tomer to understand the service envi-
ronment is in helping reduce the per-
ceived anxiety or risk of change, and in
building trust in these “new” materials.

Interested in learning more about composites?
Visit www.discovercomposites.com or contact
John Busel at jbusel@acmanet.org to request a
copy of his presentation, Composites 101.

100% solids, as in bulk-solids hopper
applications, valves can last a long
time.

Finally, you have to be cognizant of
the temperature limits of the material.

The bottom line is you really need
to consult the material manufacturer
to get their recommendations for your
particular application. With the right
material in the right place, a valve can
operate reliably over a long life, even
when fulfilling a challenging
application. w

MircueLr Anperson is director - ball valve and
triple offset valve engineering at Bray Interna-
tional, Inc. He is a member of the VMA Education
& Training Committee and regularly presents on
the subject of materials. Reach him at
mitchell.anderson@bray.com.
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BY BARBARA DONOHUE

The coronavirus pandemic is “the
opportunity we never asked for,” said
Victor Reyes, managing director at
Deloitte, in a recent webinar and virtu-
al panel presented for VMA members.
Reyes reviewed trends in work and the
workplace. Kevin Kemerer, owner of
Precision Pump & Valve Service and a
member of the Valve Repair Council,
and Roderick Stanley, CEO of VMA
member Fetterolf Corporation, joined
the discussion.

Three in five workers who have been
working remotely during the pandem-
ic say they would prefer to continue
working at home after the pandemic.
Fifty percent of workers believe they
are as productive at home as they are at
the office.

Among corporate CEOs, 32% expect
one-third of their workforce to be
remote in January 2022 and 76% of
CEOs expect to require less office space
than before the pandemic.

The effects of working at home have
been perhaps surprising. Of the compa-
nies surveyed, 69% said their employ-
ees’ productivity at home was the same
(30%) or higher (39%). As for innova-

tion, 63% said it was the same (23%)

or higher (40%) among employees at
home than it had been in the office.
Among employees, 64% said their satis-
faction with their work-life balance was
the same (14%) or higher (50%) work-
ing at home instead of on site.

Among the businesses Deloitte sur-
veyed, attitudes toward this new way of
working covered the whole spectrum,
from regarding remote work as a tem-
porary phenomenon to reinventing how
the office is used to planning to aban-
don office space entirely.

In the next year or so, Reyes said,
the challenges will continue to be how
to give workers what they need to work
effectively from home and maintain
their well-being and empowerment.
This will develop the company’s culture
and sustainable productivity.

B (lear and frequent communica-
tion between management and
employees (in both directions)

®m Identification of high-value work
and how to execute it effectively

m Simplification of decision-making
processes

A
Virtual Work and the Workplace

B Recognizing individual work pref-
erences and schedules

m Use of collaboration tools to
enable work across personal
schedules and time zones

B Fostering employee growth by
providing mentorship and learn-
ing experiences

Looking forward into 2022 and
beyond, companies will likely rethink
what the work is, where it is done and
who does it, Reyes said.

MAKING IT WORK

About half our staff who were in the
office are now at home, Stanley said.
“We have found that the design engi-
neers who know exactly which part or
subassembly they are designing work
very well from home. Not only that,
but their productivity has gone up by
10 to 15%.” Interestingly, half those
people don't want to stay at home,
he said.

Even before the pandemic, Kemerer
said, sales staff worked remotely and
technicians worked at job sites. “We
already had people in the field who




work virtually, so maybe we're ahead
[of the trend] and didn't even know it.
Kemerer told about a safety meeting
that took place during the pandemic.
“It's hard to get 90 people together
at the hub.” With a virtual meeting,
everyone could attend and people in
the field could save hours of travel
time.

”

The challenges will

continue to be how
to give workers what they
need to work effectively
from home and maintain
their well-being and
empowerment.

To keep up communications with
employees, Kemerer said, he delivered
a video state-of-the-company talk and
does monthly video communications
to provide clarity and reassurance.
“Though it’s not face to face, it's more
frequent, he said. “I think that better
communication helps us retain talent.”

ATHOME VS. IN THE PLANT

In this sort of situation, disconnects
or hard feelings could occur between
the staff who can work from home and
the people on the shop floor who are
essential workers and have to come to
work every day. Reyes asked the panel-
ists what they had seen.

“People understand. There aren’t
hard feelings,” said Stanley. “It's not
that people aren’t working. They are at
home, working.”

Kemerer agreed that people under-
stand. “I don't know for how long. It
could be a challenge for management.
We need to work on communication
and culture. I think some of my remote
people would love to come in every day
and not have the dogs barking in the
background of their calls. There are
challenges on both sides.”

At first, Stanley said, his company
thought that people older than, say,
40, would not want to stay at home.

“It's turning out that they are much
more comfortable at home.” The young-
er workers seem to need more commu-
nication. In the industry it generally
takes six months to get someone up to
speed or as long as two years for a valve
engineer, he said. People on that learn-
ing curve need people with whom they
can interact, talk about technical issues
and bounce ideas around.

STAFFING

When Stanley talks with other folks in
the valve industry, they say their most
pressing issue is finding and retaining
good staff, particularly in the work-
shop, but also, to a certain degree, in
the office. If the technologies enabling
remote work give an advantage in
finding and keeping staff, it would be a
massive improvement, he said.

It is both easier and harder to find
talent “We did a Zoom video interview
with someone in California last week,”
Kemerer said. Since his company is
in a rural area, the option for virtual
recruiting and working opens up wel-
come possibilities. “If we can be on the
forefront instead of resisting, it can
give us a competitive advantage.”

LOOKING AHEAD

The advantages of virtual work are
many, Reyes said. The benefits to com-
panies include real estate and labor
savings, access to a wider range of
talent and increased employee engage-
ment. On the workforce side, the ben-
efits include flexibility to travel while
working, cost savings and increased
well-being.

A trend toward remote and hybrid
work has been growing for the past 15
years, according to Reyes. The pandemic
suddenly accelerated it. Time will tell
whether and how much virtual work
will become the new normal. w

Barsara DonoHUE is a freelance technical journalist
and former Web editor of VALVE Magazine. Reach
her at info@the-engineer-who-writes.com
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What's Your Temperature?

Re-examining refinery valve pressure/temperature ratings in light of FE containment requirements

BY GREG JOHNSON

For decades, valve manufacturers have
provided the maximum recommended
working pressures and temperatures
for their products, based on the mate-
rials used in the pressure-containing
parts. Since the 1930s, these pressure/
temperature (P/T) ratings have been
denoted in standards specifications as
well. But in today’s world of fugitive
emissions (FE) containment, the effec-
tive temperature range of the FE-capa-
ble seals (packing and gasket) is just as

important as the temperature capability

of the metallic components of a valve.

Until the demise of asbestos and the
advent of asbestos-free graphite-based
packings in the late 1980s, the list-
ed maximum operating temperature
requirement for packing and gaskets,
as stated in the 1973 8™ edition of the
American Petroleum Institute (API) API
600 gate valve standard (the primary
refinery valve standards document),
was 750°F (399°C). This maximum tem-
perature rating covered about 75% of
the valves in refinery service, a percent-
age that is still close today.

Since the theoretical, non-oxidizing
operating temperature for graphite is
closer to 2000°F (1093°C), the refinery
valve standards developers felt comfort-
able in raising the operating tempera-
ture of these packings and gaskets to
1000°F (538°C) in the 1991 9™ edition
of API 600. The 1000°F (538°C) packing
and gasket requirement was mostly
an afterthought until recently when
the physics of low-emissions packings
began to be extensively discussed in
industry meetings and forums. For
the past several years, most in the
valve community ignored the fact that
polytetrafluoroethylene (PTFE), or
another lower melting point organic
compound, was the key ingredient in
graphite packings that made them seal
fugitive emissions so effectively. PTFE

] Acknuwledgmg and defmmg the d|fferent|al
temperature between the fluid and the packing
could lead to fundamental changes to refinery valve
standards.

serves an important role in binding
the graphite fibers or flakes together,
plus providing some valuable lubricity
to the packing. The elephant in the
room was the fact that PTFE starts to
deteriorate at around 550°F (288°C).
Burning the PTFE or any other organic
material results in a weight loss that
corresponds to a volume loss and sub-
sequently, a packing load loss. Which
means that if a packing set is exposed
to a temperature above the melting
point of the PTEE, its ability to seal
effectively is severely compromised.
The issue with stating that today’s
valve packings must be able to seal
effectively up to 1000°F (538°C) is that
they cannot repeatably contain fugitive
emissions at an EPA and industry-ac-
cepted rate of less than 100 PPM at
that temperature. As a result, we have
a multitude of refinery valve standards
in use today that require unattainable
performance from the packing.
Although most refinery processes are
well below the PTFE melting point, the
question becomes whether the valve
standards should drop their maximum
packing temperature requirement to

an effective or realistic 500°F (260°C)?
That is not likely to happen, as there
are some applications in a refinery
where temperatures go much higher
than 550°F (288°C), although 500°F
(260°C) does match the test tempera-
ture of API valve fugitive emissions
testing standards RP624 and RP641.

So, we are stuck with a major incongru-
ency: The valve packing temperature
requirement in the valve standards is
unrealistic because today'’s state-of-the-
art fugitive emissions packing will not
seal either effectively or repeatably, at
the currently mandated higher packing
temperatures.

There is one other factor that is not
clearly defined in either the valve or
FE testing standards: Does the packing
really see the same temperature as the
fluid? The answer is: that depends.
There are many factors that affect the
transfer of heat from the fluid area of
the valve up to the center of the pack-
ing area. These factors include:

B Insulation around the valve

B Ambient temperature

B Design of the packing chamber
bonnet/yoke area

B Valve orientation—is it in the
open or closed position most of
the time?

B Presence of a double packing set
with a lantern ring

B Ceramic spacers below the
packing

B Frequency of operation of the
valve

B Fluid type

m Velocity of the fluid through the
valve

B Fluid state—liquid, gas, or
multi-phase

B External heat sources near the
packing area



Acknowledging and defining the differential temperature
between the fluid and the packing could result in fundamen-
tal changes to refinery valve standards, as the valve packing
temperature requirement could be lowered from the process
fluid temperature.

Some initial testing to determine the actual packing
temperature, compared to the fluid temperature has been
performed by refinery end-users using non-contact tempera-
ture measuring devices. These tests so far are inconclusive, as
there are too many variables preventing the accumulation of
highly accurate data.

As mentioned earlier, the test temperature for the API
valve FE testing standards is 500°F (260°C). The issue of
test temperature is being considered as part of the current
revision of these standards. An optional high-temperature
FE test at 750°F (399°C) has been discussed by the revision
workgroups. In conjunction with this revision work, three
testing facilities are performing 750°F (399°C) fugitive emis-
sions tests on several similar sample valves. The goal of these
tests is to try and determine the viability of a higher test
temperature along with the procedure and acceptance stan-
dards for such a test.

The results of this testing will hopefully be presented
at the next API meeting, April 2021. At that time, the deci-
sion to consider lowering the 1000°F (538°C) packing
requirement that is resident in several API valve standards
and possibly increasing the FE testing temperature to 750°F
(399°C), either as a requirement or as an optional test, will
be discussed.

It is important that packing manufacturers not only
work towards creating packings that pass the API laboratory
testing requirements but provide the best high temperature
(>550°F [>288°(]) sealing possible. However, the consequenc-
es of higher temperature FE leakage might be so insignifi-
cant, and not a major real-world issue, that trying to create
a new “super” packing to handle this leakage may not be
cost-effective or necessary.

Significant thought and discussion are required in consid-
ering a change in either the requirements of the testing spec-
ifications or the valve design documents, as these documents
tend to become de facto “law” and can affect end-user speci-
fications and more importantly governmental regulations for
years to come. W

Grec JoHNsoN is president of United Valve (www.unitedvalve.com). He is a con-
tributing editor to VALVE Magazine and a current Valve Repair Council board
member. He also serves as chairman of the VALVE Magazine Advisory Board,

is former chairman of the VMA Marketing & Communications Committee,

and is a founding member of the VMA Education & Training Committee. He

is past president of the Manufacturers Standardization Society. Reach him at
greg1950@unitedvalve.com.
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- Differences Between Double Block and Bleed
and Double Isolation

BY NICK CRALL AND ANDREU TORRE PUJOL

Double block and bleed valves are used
for primary and secondary isolation
where bleeding the valve's cavity is
required. To properly understand dou-
ble block and bleed valves, one must
first understand the definitions estab-
lished by API regarding double block
and bleed (DBB) vs. double isolation
and bleed valves (DIB).

Double block and bleed as defined
by API 6D is a “single valve with two
seating surfaces that, in the closed
position, provides a seal against pres-
sure from both ends of the valve with a
means of venting/bleeding the cavity
between the seating surfaces.” API
6D defines double isolation and bleed
valves as a “single valve with two
seating surfaces, each of which, in the
closed position, provides a seal against
pressure from a single source, with a
means of venting/bleeding the cavity
between the seating surfaces.”

There is an important distinction
between DBB and DIB as they often fall
under the same category and are used
interchangeably within the industry.
DIB valves can isolate either side of
the valve regardless of the presence
of upstream or downstream pressures.
And often, DIB valves are referred to
as “double block and bleed valves.” For
further clarification and explanation,
customers should consult the factory
on product specifications and intended
use.

WHAT AND WHY?

In various ball, gate, globe and needle
valve configurations, a double block
and bleed valve is like having three
valves in one. In the closed position,
it provides sealing against both ends
of the valve (block) with a mechanism
to relieve the pressure within the
chamber between the seating surfaces
(bleed). DBB valves are flexible in their
design and offered in varying orien-
tations, bores and end connections to

meet design requirements and custom-
er needs.

Once both block valves are sealed,
the flow to downstream devices will
stop. The residual media and pressure
can be vented allowing for maintenance
and repairs to begin without impacting
the rest of the system. Using double
block and bleed valves replaces the
need for using three separate valves to
perform the same function. This pro-
vides three major benefits: reducing the
size and weight of the piping system,
which lowers the amount of stress act-
ing on pipes; reducing installation time
and reducing the number of leak paths.

Figure 1 depicts a conventional, pri-
mary isolation double block and bleed
pressure tap. It has a total of eight
potential leak points, a cumbersome
design and requires significant time to
install as well as to maintain.

Figure 2 displays a flanged valve
with self-operated needle valves per-
forming the same function as Figure 1.
Two of the needle valves are used for
isolation and one of the needle valves is

Figure 1.
used for venting to an integral pipe tap.

WHERE CAN | FIND DOUBLE BLOCK AND

BLEED VALVES?

DBBs are commonly used in the oil and
gas industry but can be employed in
other industries where piping isolation
is critical, and leakage must not occur.
These demands are often required
when dealing with high-pressure

(] While double block and bleed valves are most often used in the oil and gas industry, they also are employed in other
industries, particularly when piping isolation is essential and leakage must not occur.
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systems, toxic or hazardous media, and where isolation for N S S E R I E S
maintenance and calibration is required while keeping the

rest of the piping system running. Many applications can NSF61 & 372 Certified
be found on upstream and downstream offshore/onshore oil

and petrochemical production, transmission and storage and
industrial processing of natural gas. .
More specifically, DBB applications often consist of bypass APPLICATIONS:
loops for instrumentation, such as a flowmeter or pressure
gauges, where calibration is required at prescribed inter-
vals. Isolating upstream pressure, providing a backup seal,
and venting captured pressure allows for removal or work
to begin on an unpressurized downstream. A second seal is
desirable due to the nature of the applications. Viscous and
aggressive media can increase clogging and/or seal failure.
Having a second isolation valve allows for increased safety l{n
during these routine maintenance operations. This is an {
important example of understanding the API definition as |

= Water Treatment

= Potable Water Service
= Reverse Osmosis

= Desalination

well as a manufacturer’s intended purpose for their products. \ \ Al val ’
The above application should be satisfied by using a DIB ).v ot ey
valve, whereas a DBB valve, such as a common trunnion ball 1\  TRIAC® Pneumatic &

valve with self-venting seals, has the potential of the first Electric Actuators.

seal leaking and the vent valve becoming clogged. This could
result in the upstream pressure overcoming the spring cre-
ating the second seal, ultimately compromising the second
seal. A popular solution would be using an independently
operated ball, needle or globe valves with a vent valve locat-
ed in between.

In conclusion, it is imperative to fully understand the defi-
nitions used to prescribe types of valves, especially when
dealing with the isolation of pressure. The proper use of the
large array of double block bleed valves (DBB & DIB) allows
for safer, more cost-effective piping systems. w

Nick CraLL is a project engineer for Richards Industrials currently tasked with
New Product Development for the product line Steriflow Valve. He graduated
from the University of Cincinnati with a Bachelor’s of Science degree in
Mechanical Engineering Technology. Originally working on the product lines v : e
of Hex Valve and Bestobell Steam, Nick gained industry experience in indus- ‘f/ \
trial steam as well as oil and gas applications. Ry
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e LowFlow Valve

Cincinnati, OH
www.lowflowvalve.com

o  Marwin Valve

Cincinnati, OH
www.marwinvalve.com

* Hex Valve

Cincinnati, OH
www.hexvalve.com

i o Bestobell Steam Traps

Cincinnati, OH
www.bestobellsteamtraps.com

RF Valves, Inc.
: Hanover, MD
* www.rfvalve.com

R.S.V.P. Actuators & Controls
! Hempstead, TX
: www.rsvpactuators.com

SAMSON Controls, Inc. - Canada
: Markham, ON, Canada

© Www.samsongroup.com

: Score Valves

: Edmonton, AB, Canada
. www.scorevalves.com

. Spirax Sarco, Inc.
- Blythewood, SC
. www.spiraxsarco-usa.com

e Spirax Sarco Canada Ltd.

Concord, ON, Canada

: Total Valve Systems
: Broken Arrow, 0K
: www.totalvalve.com

. Townley Engineering &

* Manufacturing Company, Inc.
¢ Candler, FL

: www.townley.net

: Trillium Flow Technologies
: Houston, TX
 www.trilliumflow.com

: Trimteck, LLC

: Coral Springs, FL

* www.trimteck.com

* Union Tech Co., LLC

. Houston, TX
: www.uniontechmfg.com

: UniTorq Actuators & Controls
* Duluth, GA
: www.unitorg.com

7
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Val-Matic Valve and Mfg. Corp.
Elmhurst, IL
www.valmatic.com

ValvTechnologies, Inc.
Houston, TX
www.valv.com
VanAire, Inc.
Gladstone, MI
Www.vanaireinc.com

Velan Valve Corporation
Montreal, QC, Canada
www.velan.com

Victaulic
Easton, PA
www.victaulic.com

Western Valve, Inc.
Bakersfield, CA
www.westernvalve.com

WEY Valve
Nettleton, MS
www.weyvalve.com

ASSOCIATE MEMBERS
DISTRIBUTOR/CHANNEL PARTNERS

Advanced Valve & Instrument, Inc.

Statesboro, GA
www.advancedvalve.net
www.digestervalves.com

AIV, LP
Houston, TX
www.aivinc.com

¢ Andrews Industrial Controls

Carnegie, PA

- www.andrewsic.com

CGIS

. Vancouver, BC, Canada
;. www.cgis.ca

Charbonneau Industries, Inc.
Houston, TX

: www.ciactuation.com

Classic Controls, Inc.
Lakeland, FL

. www.classiccontrols.com

FCX Performance
Stafford, TX

: www.fcxperformance.com

FloWorks
Pasadena, TX

: www.floworkspvf.com

Industrial Valve Sales & Service
Eight Mile, AL

: www.indvalve.com

MRC Global
Houston, TX

www.mrcglobal.com

QRC Valve Distributors
Stafford, TX

www.qrcvalves.com

Setpoint Integrated Systems
Baton Rouge, LA

. www.setpointis.com

TRIFLOW Corp.

: West Berlin, NJ
+ www.triflowcorp.com

. Wolseley Industrial Group
: Newport News, VA
© www.wolseleyindustrialgroup.com

 SUPPLIERS

* A.W. Chesterton
. Groveland, MA
: www.chesterton.com

: alliantgroup
* Houston, TX
. www.alliantgroup.com

All-Pro Fasteners, Inc.
: Arlington, TX
. www.all-profasteners.com

American Foundry Group

. Bixby, OK

: www.americanfoundry.com

: AVK Carbo-Bond/Bi-Torq Inc.

: LaFox, IL
: www.bitorg.com

Badger Alloys, Inc.
: Milwaukee, WI
* www.badgeralloys.com

Bradken, Inc. - Specialty Products
. Kansas City, MO
. https://bradken.com

* The Eagle Group

* Muskegon, MI

: www.eaglegroupmanufacturers.com
: EGC Enterprises, Inc.

: Chardon, OH
© www.egcflexiblegraphitesolutions.com

. The Flexitallic Group, Inc.
: Houston, TX
: www.flexitallic.com

* Garlock Sealing Technologies
: Palmyra, NY
: www.garlock.com

: Highland Foundry Limited
. Surrey, BC, Canada
. www.highlandfoundry.com

Key Bellevilles, Inc.
. Leechburg, PA
- www.keybellevilles.com

Matrix Metals, LLC
: Richmond, TX
. www.matrixmetalsllc.com

. Optimation Technology, Inc.
* Rush, NY

. www.optimation.us

. Rayson Company

: Houston, TX

. Www.raysoncompany.com

Scientific Linings & Coatings
: San Antonio, TX
© www.weathercap.com

: Siemens Industry, Inc.

. Spring House, PA

© wWww.usa.siemens.com
Solon Manufacturing Co.
: Chardon, OH

© www.solonmfg.com

: Teadit North America

: Pasadena, TX
* www.teadit-na.com

For information on joining the Valve Manufacturers Association, contact Heather Rhoderick at 202.331.8105 (hrhoderick@vma.org).

MEMBERS []F THE VAI.VE REPAIR CUUN[:". An affiliate of the Valve Manufacturers Association

Allagash International Group, LLC
Portland, ME
www.allagashinternational.com

Allied Valve
Chicago, IL
www.alliedvalveinc.com

AVP Valve, Inc.

Lakeland, FL
www.avpvalve.com

AWC, Inc.
Corpus Christi, TX
WWW.awc-inc.com

Bay Valve
Seattle, WA
www.bay-valve.com

John H. Carter Company
Baton Rouge, LA
www.johnhcarter.com

Classic Controls, Inc.
Lakeland, FL
www.classiccontrols.com

Curtiss-Wright Industrial
Division

Brecksville, OH
www.cw-industrial.com

Custom Valve Solutions
Vallejo, CA
www.customvalvesolutions.com

Dowco Valve Company
Hastings, MN
www.dowcovalve.com

For more information on joining the Valve Repair Council, contact Marc Pasternak at 202.331.0104 (mpasternak@vma.org).

Eastern Controls, Inc.
Philadelphia, PA
www.easterncontrols.com

Emerson
Corporate Headquarters
St.Louis, MO
www.emerson.com/FinalControl
Emerson Lifecycle Services
Actuators
Control valves
Isolation valves
Pressure relief
Regulators
Marshalltown, IA

Flotech, Inc.
Jacksonville, FL
www.flotechinc.com

Formosa Plastics USA
Point Comfort, TX
www.fpcusa.com

Gulf Coast Modification, LP
Houston, TX
www.gulfcoastmod.com

Gulf Coast Valve, Inc.
Corpus Christi, TX
www.gulfcoastvalve.net

J~8 Machine and Valve, Inc.
Nowata, 0K
www.jsvalve.com

Kirksey Machine

Houston, TX
www.kirkseymachine.com

¢ Midwest Valve Services, Inc.
: Minooka, IL
: www.mwvalve.com

: Neles
: Shrewsbury, MA
© www.neles.com

Pioneer Industrial Corporation
: St. Louis, MO
: www.pioneerindustrial.com

. Precision Fitting and Gauge
. Tulsa, OK
: www.pfandg.com

: Precision Pump & Valve Service
: Charleston, WV
: WWW.ppvs.com

: Precision Valve Group
: Monroe, NC
. wWww.precisionvalvegroup.com

: Puffer-Sweiven
* Houston, TX
: www.puffer.com

: Renew Valve & Cleveland Valve —
: ECX Performance Companies

: Carleton, MI/Cleveland, OH

: www.renewvalve.com

: www.clevelandvalve.com

i Riggio Valve
. Bayonne, NJ
* www.riggiovalve.com

Setpoint Integrated Solutions
: Baton Rouge, LA
: www.SetpointIS.com

. Southeast Valve Inc.
: Charlotte, NC
: www.sevalve.com

Southern Valve Service, Inc.
: Baton Rouge, LA
¢ www.southernvalve.com

TEAM Industrial Services
: Houston, TX
* www.teaminc.com

United Valve
: South Houston, TX
5 www.unitedvalve.com

: Universe Machine Corporation
. Edmonton, AB Canada

¢ Www.umcorp.com

: Valve Reconditioning

: Service Co.

: Melvindale, MI

: www.vrsinc.net

: ValvTechnologies

Houston, TX
;. www.valv.com

VIRC ASSOCIATE MEMBER

: EFCO

: Charlotte, NC

: www.efcousa.com

. Quality Valve

. Mobile, AL

¢ www.qualityvalves.com

1207 INI4dS
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EDITOR’S PRODUCT PICKs

DeZURIK has launched a new
knife gate valve with an inno-
vative metal cutting design.
Based on the company’s KGC
series knife gate valves, the new
KGC-MC metal cutting cast stain-
less-steel knife gate valves are
designed to provide long service
life in applications requiring
shearing capabilities. Wires, sta-
ples, glass or plastic are cleanly
cut, crushed and cleared from

th

e seating area.

Conval recently introduced a new in-line,
axial check valve for urea and ammonia
service. The new axial check valve comple-
ments the company’s extensive urea service
product line, which includes Clampseal Y-,

T-

and angle-pattern globe valves, Swivl-

SPRING 2021

VALVE MAGAZINE

Since 1985 DK Machine
has been providing

&
4’4 c H\é

repairs and replace-
ments for valve balls
and seats for all service sectors. We are the
reliable source for severe service and high-

performance valve balls and seats in the USA.

We offer full manufacture or spherical grinding
of diameters from %” to 24” in any material;
Brass, Steel, Stainless Steel, Titanium, Inconel,
Stellite, Monel and any coating; Electroless
Nickel, Chrome, Ceramics, Chrome Carbide,
Tungsten Carbide, Nickel Boron, Stellite®- ap-
plied with HVOF, Plasma, even Spray & Fused!
Mil 145208A compliant. We provide turn key
ball and seat solutions, or just the final grind
for your toughest valve service needs! We can
also fulfill all your soft seated ball and seat
needs and we even offer reconditioning ser-
vices for balls and seat sets.

Contact us with your drawings and

specifications today!

518-747-0626

www.dkmachine.com
Email: dkm@dkmachine.com

///////////////////////////////////////////////////

disc gate valves and Camseal top entry ball
valves in ASME Class 900 to 2500 ratings.
Standard sizes range from 1/2" to 6" with
flanged, butt weld, hub, lens ring or cus-
tom connections.

ITT Engineered Valves new Integrated
Sensing Platform (ISP) delivers valve sens-
ing technology with intelligent design to
control and monitor diaphragm valves. By
combining their knowledge of valve design
with valve position feedback and network
communications, the ISP delivers reliable
sensing technology for EnviZion and Pure-
Flo hygienic diaphragm valves.

Pure-Flo
Actuation

EnviZion
Actuation

Emerson has released its ASCO 141 Series
Advanced Redundant Control System
(ARCS) to provide a redundant solution
for a variety of emergency shutdown valve
applications,
such as those
found in the
chemical,
power, oil and
gas industries.
Available glob-
ally, it includes various redundant solenoid
configurations to enhance the reliability
of the process and meet specific safety

or reliability requirements in automation
processes.

Curtiss-Wright has released its new
ASSIGN (Any Servo, Stepper, Integrated,
Geared or
NEMA) motor
program for
Exlar FTX and
FTP Series
actuators.
These high-
force/duty
cycle, electric,
rod-style actuators now provide the ability
to support the mounting of almost any
motor.

//W

www.atcontrols.com

9 AUMA Actuators, Inc. - USA

Www.auma.com

24 Babhitt Chainwheels

www.babbitt.com

C3  Baker Hughes

valves.bakerhughes.com

C4  Crane/Westlock Controls USA

www.westlockcontrols.com

40 DK Machine

www.dkmachine.com

35  Emerson Automation

Solutions
www.Emerson.com/
AVENTICS.com

31 Innovative Manufacturing Inc.
www.petrowrap.com

21 Manufacturers

Standardization Society
www.msshg.com

5 Neles USA Inc.

www.neles.com

62  Powell Valves

www.powellvalves.com

25  United Valve

www.unitedvalve.com

11 Val-Matic Valve and Mfg Corp.

www.valmatic.com

33 Valve Manufacturers

Association 2021 Events
www.VMA.org

2 Velan

www.velan.com

1 Wolseley Industrial Group

www.wolseleyind.com

When your company advertises
in VALVE Magazine, you'll

reach more than 50,000 industry
professionals, from end users and
AEC/EPC firms to distributors and
valve manufacturers.

Contact Todd Luciano, Publisher,
at 513.527.8809 or tluciano@
pfonline.com to learn more.




Masonheilan

a Baker Hughes business

SVI3
Digital Valve Positioner

Smart Control with the New SVI™ 3 Smart Valve Interface Advanced
Performance Digital Valve Positioner

Utilizing advanced control and diagnostic algorithms,
along with field-proven noncontact position sensing
technology, the SVI3 delivers accurate, responsive, and
reliable positioning performance. It's a natural choice for
applications requiring high reliability and scalability.

- Simple set up and commissioning - The svI3
is easy to install, connects safely and does not require
special training to get the most out of its operation.

- Data onboard - A year’s worth of online valve and
positioner health data is calculated and stored in the
device, ideal for trend identification independent of a DCS.

. Agnostic design - The SVI3 is manufacturer and systems agnostic, easily installing on any brand of
valve and integrating into existing plant asset management systems, providing advanced analytics and
control for your entire valve fleet.

Baker Hughes.tepresen

B

valves.bakerhughés.cor;\

© Copyright Baker Hughes company. All rights résefved




WESTLOCK

CONTROLS

NEW! DIGITAL EPICD200

POSITION TRANSMITTER
EPICPERFORMANCE IN ANY CONDITION

NON-CONTACT POSITION FEEDBACK
Offers greater reliability and longer operational life, better plant
availability and less maintenance up to 70%*

EASE OF COMMISSIONING
With simple push button calibration and local digital display and
lower installation time up to 80%

& @

m
O

VERSATILE, GLOBALLY CERTIFIED
For use in hazardous areas, the D200 transmitter is available in a

range of enclosure material options for global use**

<

EASE OF CONFIGURATION
Calibration and diagnostics utilizing the latest communication

technology, HART® 7 protocol with DD/FDT® DTM

e

'~ A
vV vV
COMMUNICATION PROTOCOL

:_

HART® is a registered trademark of FieldCornim Graup
See ordering quide for available switch options

*vs Use of gears and potentiometer
**ATEX/IEC/NEC/CEC: Explosionproof/Flamepraaf,
Intrinsically Safe & Non-Incendive

www.westlockcontrols.com
0.

Westlock is a global leader in innovative and emerging
technologies in the Valve Position Monitor, Digital Control
Monitor, Network Control Monitor, Position Transmitter and
Smart Positioner segments of the Flow Control Industry

70%
LESS

MAINTENANCE
COST
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