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Powell Cryogenic Valves

C00L UNDER
PRESSURE. |

When America was developing it's space
program they needed valves that would
deliver quality and reliability. They chose
POWELL.

Powell offers a full line of cryogenic valves
including forged, cast or stainless using
the finest materials.

Our in-house modification services and
in-house global cryo cleaning capabilities
allow us to better service the LNG and
Industrial Gas End Users.

Products

Gate, Globe, Checks (ASME
B16.34, APl 600, API 603)

Size Range

1/2" - 30"
Pressure Class
150, 200, 300, 600, 900, 1500

POWELL
VAI_VES_..&;

| o www. powellvalves comi:
&7 - . Contact your Powell Representatlve at 513 8



http://www.powellvalves.com

Because time matters, ASCO Express delivers the great products you need, when you
need them. Just place your order by 3:00 PM. EST and ASCO ships same day.

2, 3, & 4-Way Solenoid Valves | Air Operated Valves | Combustion Products | Miniature Valves

Guaranteed same day shipment or ASCO pays the freight. Over 2000 of ASCO's most popu-
SAMBDAY | | products qualify for the ASCO Express guarantee. ASCO Express includes our most
popular valves, valve rebuild kits, and accessories.
&AY ‘ As part of our continued drive for customer service, we expanded the ASCO Express

program with over 50,000 products that can be shipped within five business days.

&

ASVA EMERSON

The ASCO trademark is registered in the U.S. and other countries. The Emerson logo is a trademark and service mark of Emerson Electric Co. © 2016 ASCO Valve, Inc.

800-972-ASCO (2726) | e-mail: info-valve@asco.com | www.asco.com/express
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" Now available up to 72"

At Velan, we know
what it takes

to design and manufacture industry-
leading valves that stand the
test of time.

After all, we've been doing just :
that for over sixty years. @ ‘

We offer a wide range of valves
with a SIL 3-capability safety
rating designed to meet
any industrial application.
So next time you're in the
market for a reliable metal-
seated valve that features
bubble-tight shut off in
both directions, why not
take our Torqseal® triple-
offset valves for a spin?

When it comes to valves
that offer low emissions,
easy maintenance, and
long and reliable service,
Velan is the name to trust.
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Velan. Quality that lasts.

+1 514 748 7743
www.velan.com

VELAN



http://www.velan.com

m BACK T0 BASICS:
Water Hammer

A loud banging noise can indicate extensive troubles in a
piping system. What causes water hammer and how can
it be alleviated?

BY ARIE BREGMAN

WHERE VALVES ARE USED:
SUPERCRITICAL POWER PLANTS

The new requirements for higher temperatures and
pressures brings new challenges for equipment. What
that means for valves depends on where and how
they are used in these plants.

BY KATE KUNKEL

STUDYING WHAT WENT WRONG

When valves fail, the results range from catastrophe
to costly headache. Looking at what happened can
teach valuable lessons and guard against future
negative incidents.

BY KATE KUNKEL

SAFETY INSTRUMENTED SYSTEM PROOF
TESTS

Many of the safety calculations we rely upon for
testing our products depend on how proof tests
affect the numbers. There are ways to measure the
effectiveness of those tests.

BY LOREN STEWART
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How to Improve Solenoid
Valve Reliability and Safety

e Emergency shutdown often requires a solenoid
. valve, but those valves have challenges such as

sticking or adhesion. These can be avoided by
recognizing the challenges and testing for them.
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» Human Factors can Cause or »
Prevent Disaster

» The Many Layers of Valve »
Qualification

»
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Justin Ledger
AUMA ACTUATORS, INC.

Lawrence Dec
CAMERON, A SCHLUMBERGER COMPANY

 The 2017 Industry Outlook-
~ Little or No Growth

Mil:fmiﬁﬁcr,im The year 2017 will not be a banner year for the industrial
Allen Ruef valve industry, according to our Market Forecast of Industrial Valve
M:;; H}te Shipments in the United States for 2017. However, unlike 2016,
when we saw no growth at all, we have forecast a growth of slightly
Ed Holtgraver o
QTRCO, INC. under 2%.

Julie Bodine
VALVTECHNOLOGIES

Eric Luftig
VICTAULIC
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The only end-user industries indicating growth are water and
wastewater, petroleum refining, and iron and steel with slight
gains in co-generation and gas distribution. Other markets are
either flat or down, our figures show. This reality was reflected in
what was said by industry leaders at our Valve Industry Leadership
Forum in Philadelphia last month as well as discussions among
attendees. Some of the phrases I heard to describe both 2017 and
2016 were “challenging,” “tough” and “small turnaround.” At the
same time, I also heard many people refer to current attitudes as
“cautiously optimistic,” and several people pointed out that these
market conditions were not limited to the U.S. and Canada—it’s a
worldwide phenomenon.

The presentation by our economic consulting firm ITR Economics
pretty much echoed what our industry leaders shared with me,
namely slight growth in 2017 for the leading indicators related to
our industry. ITR also went on to say the firm’s forecasters are still
predicting a mild depression at the end of 2018. At the Leadership
Forum, we also featured a panel of experts representing the water
and wastewater, power, and oil and gas industries, who painted a
similar picture.

As always, VMA will continue to monitor the economic picture
so that you can get the most up-to-date information on market
conditions. We hope you're already planning to attend or send
someone to Boston in August for our Market Outlook Workshop. At
that event, we delve deeper into the economic issues as we learn
what 11 end-user industry experts see coming for 2018.

Stayed tuned to VALVE Magazine for our summer issue where I'll
share with you the outlook for our European counterparts based on
what I learn from the area’s Annual Congress in Brussels. In fall's
issue, you'll also hear what 2018 may have in store for us. We hope
all of this information will help you with the decisions you make
every day that ensure your companies’ and our industry’s continued
success. W

Bill Sandler
President, Valve Manufacturers Association of America
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For sixty years our customers

have relied on Rotork for 3 Rotork Innovation

innovative and reliable )
Pakscan P4 introduces ultra-fast network control

flow control solutions. for valve actuators

Rotork products and services * Intuitive user interface, multiple host connectivity

help companies in the oil & gas, * Up to four networks on one master station

water & waste water, power,
marine, mining, chemical,
pharmaceutical,and food
industries around the world.

* Seamless redundancy, low cost installation

* Asset management and datalogging

1 585 247 2304 info@rotork.com rotork.com
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NEW CONTRACTS &
PARTNERSHIPS

GE, Transocean Announce
Service Agreement

GE 0il & Gas secured a

new contractual service
agreement with Transocean
valued at about $180 mil-
lion. Under the agreement,
GE will provide condi-
tion-based monitoring and
maintenance services for
pressure control equipment
on seven of Transocean’s
rigs over the next 10 to 12
years.

Powell Valve AFpruves Flotech
as Authorized Facility

The Wm. Powell Company
recently approved Flotech

as an authorized modifica-

tion and repair facility for

Powell Valves. Flotech has

¢ been manufacturing and

repairing valves for over
40 years.

Curtiss-Wright, Clarke Sign
Licensing Agreement
Clarke Industrial Engineer-

: ing entered a licensing

agreement with Cur-

tiss-Wright Corporation,
: whereby Clarke’s patented

and proprietary Shutter

Valve technology will be

exclusively available to
Curtiss-Wright for the

worldwide naval defense

market, the U.S. maritime
homeland security market
and the commercial nucle-
ar power market.

MARKET FOCUS: Limited Growth for 2017

U.S. valve shipments will
gain some ground this
year: about 2% for 2017,
according to VMA's annual
forecast of valve shipments.
That's an improvement over
last year’s forecast, which
was almost flat.

The growth means valve
shipments for the year will
be $4.559 billion, a rise
of about $94 million over
2016’s numbers.

The gains can largely be
attributed to an increase
in business for water/
wastewater, petroleum
refining, and iron and
steel. Also, co-generation
and gas distribution are
expected to have slight
gains. The industries losing
the most ground for the
year will be power, oil and
gas transmission, chemical,
and construction, though
none of the losses will be
significant.

As it has been for years,
the chemical industry
remains the end-user cate-
gory that is the largest with
18.4% of the total. Close
behind now is water/waste-

water at 18.1%. Petroleum
refining, power generation
and petroleum production
constitute the next three
largest markets.

As far as valve types,

1 Stone Edge Farm’s microgrid system relies on different energy sources.

¢ Emerson Selected to Manage

¢ Microgrid Power Project

¢ Stone Edge Farm selected

. Emerson Automation Solu-
¢ tions to operate its new

© microgrid, a self-sufficient
: energy production and

¢ distribution facility rely-

: ing on diverse sources of

i electricity including solar

automated valves continue
to grow in use and are the
most-often used type of
valve, climbing by about
$281 million in shipments
during the last 10 years.

2017 Market Forecast for
Industrial Valves

Water & Sewage
18.1%

Food & Beverage
2.3%

1.3%

Pulp & Paper
6.1%

1.9%

Commercial Construction
4.7% /
Marine

Iron & Steel

Textile
0y
Minin§4 to O;h;::/ Power Generation
6% —~| 23% 11.8%

Co-Generation

1.8%
Gas Distribution
0

S 1.9%

0il & Gas Transmission
9%

Petroleum Production
10.5%

Petroleum Refining
11.9%
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power, wind power, hydro-
gen power and advanced
storage battery technol-
ogy. Home to a farm, spa
and vineyard in Sonoma,
CA, Stone Edge Farm
hopes to achieve energy
independence. A micro-
grid can act as an “island”
operation, connecting and
disconnecting from the
larger distribution grid to
satisfy power needs.

ATI Announces Singapore
Partnership

Automation Technology,
LLC (ATI) formed a part-
nership with Hekaph Koda
Pte Ltd as its representa-
tive and valve automation
solutions provider in Sin-
gapore.

Hekaph Koda has a
portfolio that includes
valves, actuators, flow
meters and high-quality,
high-performance hand
tools. The company also
provides valve automation,
engineering support and
maintenance, repair and
operations services in the
Asia-Pacific region includ-
ing Malaysia and Thailand.

Eastern Controls to Distribute
[TT/PBM Valves

Eastern Controls, Inc.
(ECI) is now an ITT and
PBM factory-authorized
distributor for New York
and northern New Jersey.
ECI distributes a variety
of sanitary process valves
and instrumentation that
serve the life sciences
industry.

Cameron Signs Two Transocean
Agreements

Cameron, a Schlumberger
Company, signed two,
10-year pressure control
equipment management
service contracts on behalf
of Transocean valued at

[ Schlumberger worker on site

© greater than $350 million.

The first calls for

Schlumberger to manage

¢ Transocean’s Cameron risers
: in the Gulf of Mexico. For

: the second, Schlumberger
. will provide a compre-

. hensive suite of solutions

. to maintain and service

. blowout preventer systems
¢ and other pressure con-

: trol equipment for nine of
: Transocean’s ultra-deep-

: water and harsh environ-

: ment drilling rigs.

: Total Valve Systems Signs

¢ Distributorship Deal

. Total Valve Systems

: announced a new distrib-

¢ utorship with Continental
. Disc (CDC) and Groth Cor-

: poration. The two compa-
¢ nies will provide customer
: service, and relief and vac-
¢ uum products to custom-

(1 The Suncor Fort Hills oil sands project

: ers worldwide. Total Valve
: Systems will be responsi-
. ble for sale and distribu-

: tion to Oklahoma, Kansas,
: Texas and Arkansas.

- Bernard Controls Supplies

: Actuators for Nuclear

: Submarines

. A new generation of

. nuclear-powered attack

: submarines ordered from

. the French Navy includes

. six submarines that will be
¢ built starting in 2019 and

. finalizing in 2028. Bernard
: Controls took part in the

: project by delivering sets

¢ of fully customized multi-
¢ turn actuators, which

: will be used to operate

: the cooling system of the

: nuclear reactor.

: Rotork Provides Actuation for
: il Sands Development

. Under a recent contract,

. Rotork supplied electric

¢ and pneumatic actuation
¢ to the Suncor Fort Hills

: oil sands mine project in

: the Athabasca region of

: Alberta in Canada. Suncor
: is Canada’s leading inte-

: grated energy company.

: The project is scheduled to
: produce first oil as early

. as the fourth quarter of
:2017.

2017

MAY

1-4

Offshore Technology
Conference
Houston
www.otcnet.org

JUNE

11-14

ACE 17 Annual Conference &
Exposition

Philadelphia
WWW.aWwa.org

20-21
Valve World Americas Expo &
Conference 2017

Houston
www.valveworldexpoamericas.com

AUGUST

3-4

VMA Market Outlook Workshop™
Boston
www.vma.org/MarketOutlook2017

SEPTEMBER

13-15

VMA/VRC Annual Meeting™
Fernandina Beach, FL
www.vma.org/AnnualMeeting

OCTOBER

SEP 30-OCT 4
WEF-TEC

Chicago

www.weftec.org

3-5

Valve Basics Seminar & Exhibits

Pasadena, TX
www.vma.org/ValveBasics

DECEMBER

5-7

Power-Gen International
Las Vegas
WWW.power-gen.com

* Open to VMA/VRC members only. Visit
www.VMA.org to learn if your company
qualifies for membership.
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[ The new branch of MRC Global in Rayong, Thailand

NEW FACILITIES/
DEVELOPMENTS

MRC Global Opens New Branch
in Thailand

MRC Global opened a

new location in Rayong,
Thailand. The team
hosted an open house for
customers and suppliers
on Jan. 12, 2017. The
event was followed by a
traditional blessing of the
new building.

Wolseley Changes Name
Wolseley plc is changing
its name to Ferguson plc,
subject to shareholder
approval. Ferguson is the
most significant brand
in the Wolseley Group of
companies and accounts
for 84% of the Wolseley
Group's profitability.

Emerson Expanding ASCO
Operations
Emerson will expand
its ASCO operations in
South Carolina’s Aiken
County. ASCO’s fluid and
pneumatic technologies
are part of Emerson
Automation Solutions.
Emerson’s ASCO
business unit will be
consolidating its regional
cylinder, motion control
and accessory product

lines to the Aiken facility.

. STANDARDS &

CERTIFICATIONS

: ATl Completes Factor¥

: Acceptance Test for IPL Water
: Project

: Automation Technology,
: LLC (ATI) has successfully
. completed the Factory

. Acceptance Test on

. the first of its five

. hydraulically-operated

: linear actuators for the

: Integrated Pipeline

. Project, co-partnered

¢ by the Tarrant Regional

: Water District and City of

Dallas Water Utilities. The
actuator, believed to be
the largest in the world
for this service, has a
30-inch bore with a 110-
inch stroke and operates
a Blackhall-manufactured
parallel-faced metal-seated
gate valve on a 108-inch
raw water line.

It will be used to
regulate the water flow
on the first phase of the
20-year planned project
that will consist of 150
miles of pipeline, three
pump stations and three
booster stations.

Weir Receives SIL Certification
Weir Valves & Controls
USA Inc. received Safety
Integrity Level (SIL)
Certification on the
Atwood & Morrill Free
Flow Reverse Current
Valve. The certification,
which was performed by
Exida, verifies that the
product meets an SIL of
3 in accordance with IEC
61508 standards.

] The actuator for the Tarrant Regional Water District is one of the largest of its kind.

e



mailto:jtibbs@vma.org
http://www.ValveMagazine.com
mailto:spartyke@vma.org
mailto:valve@psaemail.com
mailto:cguy@vma.org
mailto:gparente@vma.org

MERGERS, SALES &
ACQUISITIONS

Hunt Valve Company Acquires
Precision

May River Capital and
Hunt Valve Company
have purchased Precision

Technology, a severe-duty,

solutions-based designer,
manufacturer and
supplier of linear motion
actuators for automation,
machinery, material
handling and positioning
applications. Precision
will be rebranded Hunt
Valve Company-Actuator
Division.

REXA and CCC to Modernize
Turbine Controls

REXA and Compressor
Controls Corporation
(CCC) have formed

a joint initiative to
modernize steam turbine

OUR REPUTATION IS STAINLESS ™

controls for enhanced
performance based upon
each company'’s core
competency.

More than 10,000
turbomachinery trains
worldwide are powered
by CCC. By upgrading
mechanical and hydraulic
governors to the latest
technology, plant operators
can achieve greater speed
control and eliminate
unnecessary trips.

FCX Performance Buys

Renew Valve

FCX Performance of
Columbus, OH acquired
Renew Valve and its
Cleveland-based Valve &
Gauge division. This is
FCX's fourth acquisition in
recent months, following
RL Stone, SW Controls and
PCI. This expands FCX's
footprint to 41 offices
nationally, staffed by

more than 800 employees.

Mueller Water Products to

© Acquire Singer Valve
. Mueller Water Products,
. Inc. has signed a

definitive agreement to
acquire Singer Valve, a

: manufacturer of automatic

control valves. Once

the transaction has

closed, Singer Valve will

become part of Mueller
¢ Water Products’ Mueller

Co. operating segment.
Singer Valve designs and

. manufactures automatic

control valves, offering
engineered products for

. pressure management
: within water works.

Forum Energy Technologies
Gets Assets of Cooper Valves
Forum Energy Technol-
ogies, Inc. acquired the
assets of Cooper Valves
and a 100% ownership

DUPLEX AND SUPER DUPLEX CASTINGS
Desalination

Oil & Gas
Petrochemical
Pulp and Paper

Power Generation

DEEP WATER INJECTION PUMP

www.highlandfoundry.com

interest in Innovative

: Valve Components.

Based in Stafford,
TX, Cooper Valves
manufactures metal-seated

. ball valves engineered

to meet Class VI shutoff
standards for use in severe
service applications, as
well as a full line of cast
and forged gate, globe and
check valves.

Innovative Valve
Components, in
partnership with Cooper

. Valves, commercialized

critical service valves and
components for the power
generation industry.

Mueller Water Products
Announces Sale

Mueller Water Products,
Inc. sold its Anvil
International division
to One Equity Partners,
a private equity firm.
Mueller Water Products

TO REQUEST A QUOTE

q{

DESAL PUMP

HIGHLAND IS YOUR IS0 9001 LLOYD’S CERTIFIED, PED AND NORSOK QUALIFIED,

WORLD CLASS MANUFACTURER OF STEEL AND STAINLESS STEEL CASTINGS.
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estimated net cash
proceeds from the
transaction, after taxes
and transaction-related
expenses, will be about
$250 million.

merged with Roto Hammer
Industries, Inc. All three
were based in Oklahoma
and were businesses of
Rotork. Following the
merger, Roto Hammer,
based in Tulsa, OK, has
been renamed Rotork
Tulsa, Inc. The combined
company will have a new
location in Tulsa.

Rotork Comhines Three
Businesses

Flow-Quip, Inc. and
Rotork ValveKits Inc. have

PEOPLE IN THE NEWS

EGC ENTERPRISES... named John Popovich
vice president of fluid sealing and thermal
systems sales. In addition to his primary
role, he will assume responsibility for cus-
tomer service and will be developing a sales
force for both businesses for current and &
future markets. Popovich

FARRIS ENGINEERING... appointed Andrew Masullo
general manager. The appointment follows the retirement
of longtime Farris general manager Frank DiTomasso in
December of 2016. Masullo formerly served as general man-
ager, relief valves and instrumentation for Tyco Valves and
Controls.

FLOWSERVE... named R. Scott Rowe pres-
ident and CEOQ, effective April 1, 2017. He
succeeds Mark Blinn, who is retiring. Rowe
will also join the Flowserve board of direc-
tors. Vice president, investor relations, and
treasurer John E. (Jay) Roueche III will
assume the role of interim chief financial
officer (CFO).

\ )

42 A

Roueche

A.W. CHESTERTON... The new president of the Fluid Seal-
ing Association is Phil Mahoney, manager of research and
development for stationary sealing devices at Chesterton.
He currently serves as chair of the membership committee,
as well as a member of the government affairs working
group, the marketing committee and the technical coordi-
nating committee.

THE WEIR GROUP... appointed David Paradis president
of the Weir Flow Control Division. Paradis succeeds John
Heasley, who was appointed Weir Group CFO in October
2016. Paradis is currently president of Weir Oil & Gas Pres-
sure Pumping business.

WOLSELEY PLC... announced that CEO Frank
Roach will retire on July 31, 2017. Current
C00 Kevin Murphy will assume the role of
CEO effective Aug. 1, 2017. Murphy joined Fer- ~ ‘
guson in 1999 through the acquisition of his ‘ A
family’s business, Midwest Pipe and Supply. Murphy

© CIRCOR Announces Historical

: Segment Information

: CIRCOR International :
: announced the availability :
© of certain historical :
: segment information that

. reflects its previously

. announced organizational

. realignment. The new

: “Energy” segment,

: including the recent

acquisition of Critical
Flow Solutions, will
primarily serve the oil &
gas market. The second
segment, “Advanced Flow
Solutions,” includes the
historical Aerospace and
Defense businesses plus
the businesses that serve
the power and process and
industrial end markets. w

CAMERON... has appointed Olivier Le Peuch president
following the departure of R. Scott Rowe to Flowserve.
Le Peuch previously served as president, completions in
Schlumberger’s Production Group.

Reporting to Le Peuch will be Brent Baumann, president,
valves and measurements, who is replacing Douglas Meikle.

CONVAL... named Michael Glavin its new
vice president of engineering. Glavin brings
over 25 years of engineering experience in
the fluid handling industry, recently serving
as director of engineering at Engineered Con-
trols International.

Glavin

DEZURIK... president & CEO Bryan Burns was named one of
the ‘5 Under 40 recipients by the St. Cloud Times. The awards
recognize leaders under the age of 40 who show influence
on the local economy and involvement in the community.
Burns assumed leadership of DeZURIK in September 2013.

VELAN... completed its
CEO succession plan with
the appointment of Yves
Leduc as CEO. Leduc also
was elected to the board
of directors of the compa-
ny. Leduc, hired in Janu-
ary 2015 as president, has
become the first non-Ve-
lan family member to lead
the company.

Yves Leduc (left) and Tom Velan

MUELLER WATER PRODUCTS... appointed J. Scott Hall
as president and CEQ. Hall, who will also become a Mueller
Water Products board member, succeeds current president
and CEO, Gregory E. Hyland, who will transition to execu-
tive chairman.

ADMIRAL VALVE, LLC (DBA CPV MANUFACTURING)...
announced Michael Beisser is the new vice president of
operations. Beisser has more than 15 years of experience in
operations management. Before joining the CPV Manufactur-
ing family, he served as the operations manager for Robern
Inc. as well as many other operations positions.
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Reducing the regulatory burden
on business is one of the goals of
Republicans, who now have control
of both houses of Congress and the
White House, said Eric McClafferty,
Kelley Drye and Warren.
McClafferty gave a special report
, on early actions of President Don-
ald Trump’s Administration to the
VMA board at the recent Leadership
Forum.

Among other issues of concern to
the valve industry are international
trade policies and the administra-
tion’s “buy American, hire American”
approach.

EARLY EXECUTIVE ACTIONS

McClafferty said that, while not all of
the president’s early actions directly

affect the valve and attendant indus-
tries, several executive orders should
be noted.

For example, White House Chief
of Staff Reince Priebus issued a
“requlatory freeze” memo on Jan.
20. Shortly after that action, the
president signed an executive order
requiring agencies to identify two
outdated requlations that should be
repealed for every new regulation
put into place. This could have an
effect on power generation, oil and
gas exploration and development,
and petrochemical production. The
goal is to reduce the regulatory
burden, but it is unclear how fed-
eral agencies will implement these
instructions.

As far as oil and gas and envi-
ronmental issues, the president has
issued orders advancing the Keystone
XL and Dakota Access pipelines, and
expediting environmental reviews
for priority infrastructure projects.
Following confirmation of Environ-
mental Protection Agency Admin-
istrator Scott Pruitt, the president
also issued an executive order calling
for reconsideration of the Waters of
the U.S. rule, which addresses water
controlled by the government and
has been a source of controversy for
industries that border or affect those

i
The Trump Administration and the T15th Cungress

. waters. The administration has also

: issued orders related to the “border

: wall” and “sanctuary cities” as well as
: amemorandum on rebuilding the U.S.
¢ Armed Forces.

: While all these efforts will have

: some implications for the valve

¢ industry, a new buy-American

: requirement may be one of the most
. noteworthy, according to McClaf-

. ferty's report. For example, Trump

. has instructed the Commerce Depart-
: ment to develop a plan to ensure all

¢ new and retrofitted pipelines in the

¢ U.S. use domestically produced iron

: and steel, which could prove to be a

¢ challenge because it may mean pipe-

For certain projects, the
administration wants to
limit casting from anywhere
except in the U.S.

. line valves would have to meet this

. buy-American requirement.

i The memorandum addressing

: these issues defined “produced in

i the United States” to mean that all

* manufacturing processes, which for

: iron or steel products would be from
. the initial melting stage through the
. application of coatings, must occur

. in the U.S. Steel or iron material or

. products manufactured abroad from
¢ semi-finished steel or iron from the

: U.S. would not fall under that defi-

: nition. Also, steel or iron material or
: products manufactured in the U.S.

: from semi-finished steel or iron of

¢ foreign origin would not be consid-

: ered applicable.

: As McClafferty explained: “Fewer

. companies are making rough castings :

. for valve bodies in the U.S. now, so

. this requirement is going to be a

¢ challenge for some valve companies

¢ supplying the pipeline industry.”

: For certain projects, the adminis-
: tration also wants to eliminate cast-
: ing from anywhere except in the U.S.
: “That’s a shocker for a lot of folks,
: not just valve industries, but pipes

and fixtures,” McClafferty noted.

TRADE ISSUES

In regards to trade, President Trump
issued a memorandum formally
withdrawing from the Trans-Pacific
Partnership trade agreement and sig-
naling the administration’s intent to
focus on bilateral trade agreements,
as opposed to broader global and
regional trade pacts.

A move to renegotiate the North
American Free Trade Agreement
(NAFTA) is also expected. While the
Trump Administration has taken no
official action yet, the president and
his team have repeatedly stated their
desire to renegotiate the 23-year
old agreement with Canada and
Mexico. Priorities recently outlined
by U.S. Commerce Secretary Wilbur
Ross include tightening Rules of
Origin, aligning living standards and
smoothing currency exchanges.

The buy-American issue is likely
to affect all of this and will be a
discussion topic in the bilateral and
regional trade agreements. Each
agreement is going to have a rule
about what products qualify, just as
such rules already exist in NAFTA,
the U.S. Israel Free Trade Agreement
and other regional agreements.

McClafferty suggested that the
administration officials who want to
reinvigorate American manufactur-
ing and manufacturing jobs see these
discussions as mechanisms to achieve
that goal. They also see that goal as
part of the border adjustment tariff
proposal, which McClafferty says has
many unresolved issues.

Those include: “How precisely will
it be implemented, who's going to
be responsible for tariff payments,
what exactly will be subject and not
subject to the tariff? The devil is in
the details and determining how that
proposal will affect the industry, cur-
rency valuations and ultimately the
economy will be complicated.” w

A longer version of this article is
available on VALVEmagazine.com.
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Mixed Economic News from VMA's Leadership Forum Speakers

Alan Beaulieu of ITR & -
e
A

Economics shared
some welcome good
news with attendees
at VMA's 2017 Lead-
ership Forum, which
was March 23-24 in
Philadelphia.

“You're going to
like 2017 and 2018,” Beau-
lieu said. “Consumers are
in great shape, retail sales
are at a record high level,
housing starts are posi-
tive, interest rates remain
favorable, employment and
wages are rising, and banks
are lending.”

However, there is more
than smooth sailing ahead,
he cautioned. One con-
cern for many in the valve
industry is the price of
oil, which is still hovering
around $50. Yet Beaulieu
also noted that the U.S.
has 300 years’ worth of oil
reserves, whereas Europe
has only about 30 years,
which is a positive situa-
tion for this nation because
it gives the U.S. the decid-
ed advantage of energy
independence.

The economy is expect-
ed to improve in 2017 and
2018, but there will be a
mild consumer-led reces-
sion in 2019. However,
that reality is not likely to
impact the valve industry
much, and Beaulieu proj-
ects that metal valve pro-
duction will increase over
the next two years.

He also recommended
that any capital invest-
ments be made now because
capex rates are very low.
“There has never been a
better time to invest in
improvements,” Beaulieu
advised.

Beaulieu also noted a
few other areas of con-

Alan Beaulieu of ITR
Economics

cern. He gave as

an example China’s
¢’ debt situation,
which is even worse
than the U.S. and
pointed out that
country’s banking
system is filled with
fraud. “It all leads

: to a ticking bomb,” he con-
¢ cluded.

Another concern is get-

: ting laborers to fill manu-

¢ facturing jobs. “And if you
: do find employees, you will
: be paying them more or

¢ you will be losing them,”

i he warned.

Finally, Beaulieu noted

: that ITR’s prediction for a
. major depression starting
: in 2030 still stands. How-
¢ ever, until that happens,

: “Expect more upside than
: down over the next 12

: years.”

FUGITIVE EMISSIONS

¢ Greg Johnson of United
¢ Valve said he does not

: expect the Trump Admin-
: istration cuts in funding

. for the Environmental

. Protection Agency to

¢ affect fugitive emissions

(FE) requirements because

: changes have already been
: made and limits are already
: being enforced. Tradition-

: ally, oil refineries and pet-
¢ rochemical plants were the
 main points of interest for
. inspections; now, however,
: consent decrees have been
¢ issued to other sources

. because of piping system

. FE leakage in industries

¢ such as a meat packing

: plant for ammonia, a steel
: mill plant for benzene and
: an automobile manufactur-
: er and paint manufacturer
¢ for solvent emissions. The

: common denominator is

© leakage of volatile organic

compounds or hazardous
air pollutants. The worst
offenders are linear valves,

: which constitute 60% of
¢ the valve population in
. refineries and petrochemi-

cal plants.
Once a consent decree

has been issued, the

offending user must admit

¢ to guilt and agree to fix

: the leaking valves. The

: user must guarantee the

: valves will not leak at more
¢ than 100 ppm for five years
: while valve packing man-

: ufacturers must guarantee
. through a signed legal

document that the packing

© will not leak. All of this
. means a huge undertaking
¢ to check the torque on

every single one of the lin-
ear valves in a plant.
The difficult valves

: to test and certify are

: upstream wellhead valves
i because of extremely high
¢ pressures, Johnson said.

Several questions have
arisen about the future
of FE testing, including

whether argon could
. become a viable test gas

and whether the EPA will
adopt the 100-ppm accept-
able leakage rate nation-

wide. Johnson does believe
: there will be more replace-
: ment of large outside

diameter gate valves with
quarter-turn products. He
also believes there could be

more of a push for bellows

seal valves because they

work very well, though

anything above two inches

. is very expensive.

END-USER PERSPECTIVES

A panel of end users from
. the power, water, and oil

and gas sectors convened
during the meeting to
share their outlook for the

coming year.

Lyle White, vice pres-
ident and global director
of business development,
power generation services
at Black and Veatch, point-
ed out the new energy par-
adigm is forcing big chang-
es in the power industry.
“If we don't get proactive
with energy, we will be
at the back of the pack.
Smaller is better, and we
must adapt to innovations
such as distributed power,
and small plants and
renewable resources closer
to end users,” he said.

White believes that con-
trol technology is key to
advanced power generation
and distribution programs,
and that monitoring of
the performance of power
assets will be more reg-
ular and done remotely.
Opportunities for suppliers
to the industry will come
from existing power asset
enhancement rather than
new builds.

Thomas Decker of
Thomas E. Decker Consult-
ing said that, regarding the
water and wastewater mar-
ket, U.S. water infrastruc-
ture is pretty far down the
list of priorities compared
to other countries. Canada
is in better shape than the
U.S. and in the midst of a
multi-billion-dollar pro-
gram to improve its infra-
structure.

Decker addressed
attendee concerns on the
repeal of the Waters of the
U.S. rule but said he wasn't
overly concerned about
that issue and had other
regulatory concerns.

“What could hurt is that
among the new proposals is
eliminating tax-free inter-
est on municipal bonds.



Naturally, the interest rates
would rise and that could
cost $6 billion over the
next few years,” he said

Decker also noted that
the proposed one tril-
lion-dollar infrastructure
plan is mostly for roads,
bridges, airports, ports and
oil pipelines. Water will not
be a priority.

John Spears of Spears
and Associates advised that
U.S. oil production peaked
in the second quarter of
2015 and declined through
the fourth quarter of 2016
but has since begun to rise
in response to increased
drilling activity. U.S. oil

production is forecast to
: increase 35% from 2016-

2020 to 3.2 million barrels

per day, and this increase

* is expected to drive growth
. in liquid line pipeline con-
¢ struction.

Spears also said he

expects North American

drilling activity to jump
56% in 2017 to about 1,000

active rigs and 27,500 new

wells. This is
because breakev-
en prices have
been reduced

to below $50 a
barrel in many
basins due to
reduced pricing

¢ and increased efficiency.

: However, some of the cost

¢ savings extracted from

¢ the oil services sector over

: the last two years will be

i reversed in 2017 as activity
¢ and the demand for people

i and equipment increases. W

: An expanded version of
. this article is available on
. VALVEmagazine.com.

WELCOME NEW
MEMBER

Union Tech Co., LLC
recently joined the
membership ranks

of VMA. Union Tech

is a manufacturer of
severe-service metal-
seated and rising-stem
ball valves, offering

a product line that
covers both critical
isolation applications
and high-performance
frequent cycling with
positive shutoff appli-
cation. It has been in
business since 1982.

EVENTS

Valve World Americas
Coming in June

Thousands of people will
gather at the George R.
Brown Convention Center,
Houston, June 20 and 21 for
Valve World Americas Expo
& Conference. The attend-
ees come from all over the
world to learn about valves
and related equipment and
to see the products on the
exhibit floor.

The conference program
includes sessions from
experts on topics that
affect the valve industry
including the future of
shale gas, outlook for the
energy industry, latest
technology, challenges in
special industries such as

¢ cryogenics and much more.
: They also come for the

: workshops on areas such as
: valve design, maintenance
i and repair, valve testing,

¢ asset management, casting
: and materials, and other

: specialty topics.

The attendees include

. end users, valve makers

. and distributors, consul-

. tants and a host of other

: flow control professionals.

The expo features more

: than 250 companies—

¢ many of them members of

i VMA—that come to show-

i case their newest prod-

¢ ucts and latest services.

: Experienced technical and

: sales staff are on hand to

. answer attendee questions
. and provide information on
. what's available.

Visitors are invited to

stop by booth #750, where
: VMA and VALVE Magazine
. staff will be available to

discuss new educational

: products, requirements for
: joining and much more.

For information on this

: year'’s show, go to www.
: valveworldexpoamericas.

com.

- ACET] Theme is “United
: the World of Water”

: ACE17, the annual meet-
ing for the American
: Water Works Association,
. will be June 11-14 at the
. Philadelphia Convention
. Center, Philadelphia.

The conference brings

. together officials, water

. plant operators, manu-

: facturers, researchers and
: other people from around
¢ the world whose job is

* to ensure safe water and

: clean water systems, and

. provides them a wealth of
. educational opportunities
¢ as well as a giant hall of

. exhibits.

Hundreds of sessions

: and roundtables are

: designed around 11 differ-
: ent tracks in areas such as
: policy, utility operations,
. infrastructure, water

: quality, different forms

. of treatment, technology
. and much more. Among

. the special sessions is a

. free seminar sponsored by
: AWWA, as well as the U.S.
. Department of Commerce,
. the Office of Energy and

Environmental Industries,
on what to expect from

the Trump Administration.

Exhibitors come from
nine different countries
and feature products

© that range from valves

and related equipment to
chemicals and treatment
systems, technology in

use today, supplies for
¢ testing, data collection

devices and services such
as design and engineering,
government consulting
and others. Eight tours of
nearby facilities are also in

the works.

For information, go to

. WWW.awwa.org. W
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Water Hammer

Water hammer is a shock wave transmitted

through fluid contained in a piping system. The
most basic explanation is that water hammer occurs when a fluid in
motion is suddenly forced to stop moving. The momentum of the
fluid abruptly stopping creates a pressure wave that travels through
the media within the pipe system, subjecting everything in that
closed system to significant forces.

Normally the pressure wave is dampened or dissipated in a very
short amount of time, but the pressure spikes can do enormous
damage during that brief period.

Water hammer is evidenced by a thumping or banging sound
that, in extreme cases, can indicate that extensive and costly dam-
age is occurring to expansion joints, pressure sensors, flow meters
and pipe walls.

Water hammer also can occur in a multiphase fluid, which is a
liquid media that also has entrained solids. An example would be
sand slurry or liquid pulp (which is basically water transporting
the pulp fibers). The key factor is that water is the main transport
medium in the piping system, and water can transmit shock waves
very effectively.

FLASHING VS. WATER HAMMER

Flashing is a different kind of pressure spike event. Flashing
occurs in steam systems where steam condensate (liquid water)
has accumulated within the piping system. This liquid water can
suddenly convert from a liquid to a steam with a subsequent vol-
umetric expansion factor of 400-600 times. Flashing needs to be
dealt with in totally different ways. While it's equally important to
control, for purposes of this article, we confine our discussions to
liquid mediums and water hammer noises only.

CAUSES OF WATER HAMMER

Water hammer can result from improper valve selection, improp-

Timmmmmmmmmsmmmmin

er valve location and sometimes poor maintenance
practices. Certain valves, such as swing check
valves, tilting disc checks and double door check
valves also can contribute to water hammer prob-
lems. These check valves are prone to slamming
because they rely on reversing flow and backpres-
sure to push the disc back onto the seat so that the
valve closes. If the reverse flow is forceful, as in the
case of a vertical line with normal flow upwards,
the disc is likely to slam with a great deal of force.

T Executive Summary 1

SUBJECT: The consequences of water
hammer can be severe or light. However,
when a loud banging noise occurs, it
can indicate problems that may mean
extensive damage and cost.

KEY ISSUES:

® What is water hammer?
®m What does it do?

B How can it be alleviated?

TAKE-AWAY: Choosing the right valve,
knowing how to design the system,
replacing equipment with what'’s designed

to eliminate or minimize problems can
help.



The resulting shock can damage the
alignment of the disc so that it no
longer makes full, 360-degree con-
tact with the seat. This leads to leaks
that, in the best case, undermine the
efficiency of the system. In the worst
case, this could do serious damage to
other piping system components.
Localized, abrupt pressure drops
are an annoyance at the least and a
serious problem at the most. Certain
steps can prevent or mitigate water
hammer. The first is to study causes,
consequences and solutions.

HYDRAULIC SHOCK

The most common cause of water
hammer is either a valve closing too
quickly or a pump shutting down
suddenly. Hydraulic shock is, in fact,
the momentary rise in fluid pressure
in a piping system when the fluid is
suddenly stopped. As Sir Isaac New-
ton observed, an object in motion
tends to stay in motion unless acted
upon by another force. The momen-
tum of the fluid traveling in its for-
ward direction will work to keep the
fluid moving in that direction. When
a valve suddenly closes or a pump
suddenly stops, the fluid in the pip-
ing system downstream of the valve
or pump will be elastically stretched
until the momentum of the fluid is
arrested.

The fluid then wants to snap back
to its normal, unstressed condition,
much like an extended spring that has
been released. This causes the liquid
to travel back through the pipe. The
back-flowing fluid then encounters
the closed valve, potentially with sig-
nificant destructive force. The reflec-
tion of this fluid pressure wave is the
loud bang (and there could be more
than one pressure pulse) (Figure 1).

Sudden valve closure is most often
associated with quarter-turn types
of valves and more specifically, auto-
mated quarter-turn valves. A simple
solution is to close those automated
quarter-turn valves more slowly. This
works in many cases but not all of
them. For example, emergency shut-
down valves need to close quickly,
so other solutions may be necessary
for these types of applications. More
on valve closure time calculations is
included later in this article.

I Swing Check Valve I

Reverse flow causes
water hammer.

Non-Slam Check Valve

Valve has closed before
reverse flow can pass.

Pressure
Spikes
[

Elapsed Time

f

Pressure
Spikes

T

Elapsed Time

1 Figure 1. Effects of reverse flow

The other most common cause of
water hammer is sudden pump shut-
down. Multiple pumps feeding into a
common header, as in cooling tower
applications or mine dewatering,
either need to be shut down slowly, or
they need to have in-line silent check
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valves installed immediately after

the pump. Silent check valves can be
extremely effective in reducing and
sometimes eliminating water hammer.

PREDICTING WATER HAMMER PRESSURE SPIKES

It is possible to calculate the mag-
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nitude of water hammer pressure
spikes based on detailed knowledge
of the piping system and the media
transported. The actual force of
water hammer depends on the flow
rate of fluid when it is stopped and
the length of time over which that
flow is stopped. For example, con-
sider 100 gallons of water flowing in
a 2-inch pipe at a velocity of 10 feet
per second. When the flow is quickly
brought to a halt by a fast-closing
valve, the effect is equivalent to
that of an 835-pound hammer slam-
ming into a barrier. If the flow is
stopped in less than a half second
(which might be the closing speed
of the valve), then a pressure spike
over 100 psi greater than the system
operating pressure can be generated.

The equation for calculating the
potential magnitude of the spike is as
follows:

AH=a/g* AV

AH is the change in head pressure

AV is the change in fluid flow
velocity

a = acoustic velocity in the media

g = gravitational constant

An example is:

a = 4864 feet per second
g = 32.2 feet per second?
AV = 5 feet per second

AH would be 756 feet (328 psi)

This value is assuming instanta-
neous valve closure exists.

VALVE CLOSURE TIME CALCULATIONS

Water hammer is obviously a serious
issue in industrial settings, such as
at a wastewater plant or municipal
water system. In contrast to the
example above, the average bath-
room faucet is usually based on a
half-inch nominal line size and has a
water pressure that ranges between
60-80 psi and delivers about 8-10
gallons per minute. A 6-inch line in a
water treatment plant would deliver
900 gallons per minute with a veloc-
ity of 10 feet per second. A 24-inch
water main could be delivering over
12,000 gallons of water per minute,

enough to fill the average backyard
swimming pool in less than two min-
utes.

The basic formula for valve closure
time is: T=2L/a

T = minimum time in seconds

L =length of straight pipe between
the closing valve and the next elbow,
tee or other change

For water at 70°F (21°C) where you
have 100 feet of straight pipe:

T= 41 milliseconds minimum clo-
sure time

CONSEQUENCES OF WATER HAMMER

The consequences of water hammer
can range from mild to severe. A
common sign is a loud banging or
hammering sound emanating from
the pipes, especially after a water
pressure source is shut off quickly.
This is the sound of the pressure
shock wave hitting a closed valve,
joint or other blockage at high force.
This sometimes-deafening noise can
be a source of great distress and con-
cern, especially if people are working
close by.

Repeated occurrences of water
hammer aren't just an annoyance,
however. Water hammer also seriously
damages pipelines, pipe joints, gaskets
and all the other components of the
system (flow meters, pressure gauges,
etc.). The pressure spikes can easily
exceed 5 to 10 times the working
pressure of the system upon impact,
thereby placing a great deal of stress
on the system. Water hammer causes
leaks at the joints in the system. It
also causes pipe wall cracks and defor-
mation of piping support systems.
Repairing or replacing damaged pipe-
line components and equipment can
involve steep costs. If the spill results
in an environmental issue, the costs
can be staggering.

In most situations, water hammer
is considered a safety hazard. The
extreme pressure of water hammer can
blow out gaskets and cause pipes to
rupture suddenly. People in the vicin-
ity of such an event can be seriously
injured.

SOLUTIONS TO WATER HAMMER

There are many ways to mitigate the

effects of water hammer, depending
on its cause. One of the simplest
methods of minimizing water ham-
mer caused by hydraulic shock is to
train and educate operators. Oper-
ators who learn the importance of
opening and closing manual or actu-
ated valves properly can take precau-
tions to minimize the effects. This
is particularly true for quarter-turn
valves such as ball valves, butterfly
valves and plug valves.

PIPING DESIGN CONSIDERATIONS

Water hammer arrestors provide a
point of relief for pressure spikes
caused by water hammer. These pip-
ing system components reduce the
characteristic noise and resultant
stress on the pipeline system by
acting like a shock absorber. When
sized and installed properly, water
hammer arrestors can be an effective
solution.

On the other hand, pumps that
output into a long run of vertical pipe
should be avoided. The vertical leg
should either be minimized, or silent
check valves installed as close to the
pump as possible should be used.

Another area to look at in minimiz-
ing water hammer is installing check
valves in vertical pipe lines. Swing
checks, tilting discs and double-door
valves can be made to operate in a
vertical line. However, they will not
prevent reversing flow in this orien-
tation. Only a silent check valve can
work in this orientation.

Hydraulic shock resulting from
the sudden closure of swing check,
tilting disc and double-door check
valves can be remedied by exchang-
ing these valves with silent or
non-slam check valves. Silent check
valves close upon the decrease of
the differential pressure across the
closure member of the valve, rather
than closing from reverse flow. Thus,
they are far less likely to slam shut,
which induces water hammer. When
the differential pressure across the
disc approaches the cracking pres-
sure of the valve, the valve has fully
closed. This allows the fluid flow to
decelerate, which allows the momen-
tum of the fluid to decrease before
the valve is fully shut while still

CONTINUED ON P. 44
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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

. To work on extra-large
valves it takes an extra-large
materials handling system.
Our 40-ton crane with 37 feet
of hook height makes easy
work out of servicing and
testing the biggest valves

the industry can produce.

. Spare parts or valve
components of nearly any
size can be created in our
CNC machine department.
The combination of software,
experience and large-part
machine capacity makes
even complex component
production quick and highly
accurate.

. To ensure that all parts
match specifications, an
articulated coordinate
measuring machine (CMM) is
used. The “Faro-Arm” is used
with 3D software to create
highly detailed 3D views of
parts and components.

. Sometimes it just takes
simple tools and gentle
hands to perform accurate
valve work. We are blessed
to have a great team of
experienced, dedicated
engineers, technicians,
machinists and welders, to
combine with the best
technology available.

. Our fugitive emissions
testing capabilities include
multiple test set-ups
equipped to perform any API,
ISO, or customer testing
protocol. Custom software-
driven, programmable-logic-
controllers make easy work
of all control and monitoring
operations during FE tests.
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Charles Henley, a senior mechanical engineer
at Black & Veatch, was one of the presenters at
the 2017 VMA Technical Seminar held in early March in Nashville.
His presentation on supercritical power plants was especially well
received because he shed light on some of the critical issues. This
report is based on what he said in his session.

THE HISTORICAL CONTEXT

Until WWII, power plants were relatively low heat, and not
particularly efficient when compared to today. After WWII

in the 1950s and 1960s, however, efficiencies improved

when reheating cycles were instituted. Then, in 1957,

the first supercritical power plant was built in the U.S: A
125-megawatt plant operating at 4,500 psi with temperatures
at 1150°F/1050°F/1000°F (621°C/566°C/538°C)—a double
reheating system. Today, more than 200 supercritical units
have been built around the world with Japan and South Korea
claiming the largest capacities.

Both subcritical and supercritical are Rankine cycle process-
es, which means they are comprised of a boiler, a turbine and a
condenser. All the systems within the plants support those three
pieces of equipment, including the power block and the balance
of plant and air quality control systems. The main differences

BY KATE KUNKEL
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rcritical Power Plants:
Materials and Specifications

L Executive Summary 1

SUBJECT: What goes on inside the
supercritical power plants of today’s
world is particularly important to the
valve industry because of the challenges
exceptionally high temperatures and
pressures present when specifying
materials.

KEY ISSUES:

m The different levels of plants

B The challenges for materials

® What types of materials are used

TAKE-AWAY: As stronger, lighter
piping materials are developed, the
demand on the valve industry will be to
make appropriate valves in compatible
materials.
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Subcritical vs. Supercritical cycles

Unit Type

Main Steam/
Hot Reheat Conditions

Efficiency

Subcritical—Water boiling | ® 2,400 psig (165bar) | 38%
to steam with pressures ® 1050°F/1050°F

below ‘critical point.” (566°C/566°C)
Supercritical—Water to ® 3,500 psig (241bar) | 40%
steam without boiling. Pres- | ® 1050°F/1080°F

sure above ‘critical point’ (566°C/582°C)

Advanced Supercritical— | ® 4,710 psig (325bar) | 44%
Main steam and hot reheat | ® 1130°F/1166°F/
temperatures above 1100°F | 1166°F (610°C/

(593°C). 630°C/ 630°C)

Ultra Supercritical—Main | ® 5,000 psig (345bar) | 46%
steam temperatures above | ® 1300°F/704°F)

1200°F (649°C).

Temperature + Pressure = High Efficiency; Higher Efficiency = Less Emissions
] Figure 1. The different levels of efficiency

between subcritical and supercritical plants are the
higher temperature and pressure levels.

There are four major levels of plants (Figure 1).
While there are many levels of advanced plants,
essentially, they can take on higher temperatures and
pressures. At these higher levels, the plants are more
efficient and have fewer emissions.

While subcritical plants generate power by boiling
water into steam, supercritical systems turn water to
steam without boiling. A supercritical steam genera-
tor operates at pressures above the critical pressure
(where liquid water immediately becomes steam). The
term, “supercritical” is given because the pressure is
above the “critical point” of 3,200 psig.

MODERN PLANT MAKEUP

Supercritical power plants have four unique
systems: boiler feedwater, main steam, hot reheat
and startup.

Engineers in these plants select piping material
first. Then, they decide what components will be
needed and what families of materials can be used
for valves and attendant components that will ensure
compatibility with the piping system materials.

The extreme high temperatures and pressures in
supercritical power units have a huge impact on the
choices. The extreme high pressures necessitate thick-
er materials with a higher stress range, high cyclic
fatigue resistance and increased creep resistance. The
extreme temperatures also present the potential for
fire-side corrosion and steam-side oxidation in the
boiler, which is taken into consideration.

Erosion and Corrosion in Feedwater Systems
Erosion is the damage to materials caused by physi-
cal processes such as high-speed impinging flows or
solid impacts on the surface. In plants, this can be
from cavitation, flashing, solid particle erosion or
droplet impingement.

P
A-T Controls trunnion val)ae‘éf'fer the broadest
range of alloys and seat materials for nearly all
applications. Our impressive inventories, complete
automation products and capabilities make A-T
Controls your best choice!

A-T Controls Canada
(705) 549-0896
e-mail: damos@sympatico.ca

9955 International Blvd.
Cincinnati, Ohio 45246
(513) 247-5465

FAX (513) 247-5462

e-mail: sales@atcontrols.com
www.atcontrols.com

A-T Controls
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NEED VALVE
TRAINING?

WE COME
TO YOU!

If you have more than 25 people
at your plant or facility who need
an overview of the basics, call on
the Valve Ed team!

Our presenters will put together
a one- or two-day program for
your company—at or near your
facility—based on VMA'’s popu-
lar Valves, Actuators & Controls
101 course.

WHO IS ELIGIBLE FOR
CUSTOM TRAINING?

B Valve, actuator and control
end users
AEC/EPC personnel
VMA/VRC members
Government agencies

Following a 1-day basics
course taught to 38 engineers
in September 2016...

I want to thank
YOU and all the present-
ers for your time and effort
in putting on the Valve 101
class for our group. The
class was well received by
everyone who attended.
Thanks again to everyone
for a job well done!!”

—Terry Blackard,
ExxonMobil BR Valve Specialist

Limited slots are available.
Schedule your event now!

For more info, visit
www.VMA.org/CustomTraining
or contact Abby Brown
(abrown@vma.org), VMA education
& training coordinator

An educational program RS
developed by the e

LN —

] Figure 2. ABOVE: FAC damﬁge in 2004 to Mihama Unit 4, wh

)

ich caused five fatalities and several injuries. BELOW: FAC

damage to tube interior. Looking inside of a header tube shows FAC damage that occurred at tube bends. Courtesy:

Tetra Engineering Group

Corrosion is chemical or electro-
chemical attacks on materials, which
can create a widespread attack on an
operating system resulting in more
general or flow-accelerated corro-
sion. This also can result in localized
attacks such as galvanic corrosion,
which occurs when two dissimilar
metals are in contact or in crevice cor-
rosion or cracking and pitting.

Flow accelerated corrosion (FAC)
is a process that degrades carbon
steel material. It first showed up in
the nuclear industry, and it appears
under relatively unique conditions,
depending on the chemistry and PH
of the water. FAC occurs when nor-
mally protective iron-oxides dissolve
into the flowing stream. It also occurs
around elbows and Ts, which cause
turbulence in the flow, as well as in
localized high-velocity areas. FAC is
a global attack on piping that creates
widespread thinning and can cause
substantial wall loss over time. In
other words, it’s not like a local attack
such as pitting or cracking; FAC-
caused failures are often sudden and
catastrophic.

In the past, failures due to FAC

have caused major incidents with loss
of life (Figure 2). FAC has not caused
as many failures in recent years
because a good inspection system is
now in place.

FAC damage appears a few different
ways: Under single-phase (i.e., water
only) conditions, the damaged surface
displays a “scalloped” or “orange-peel”
surface. This type of surface is conclu-
sive evidence FAC occurred, though
depending on conditions, magnifica-
tion may be required to see the scal-
loping (Figure 3).

Under two-phase conditions, the
surface may show a pattern of dark
and light areas known as “tiger strip-
ping,” which is also conclusive evi-
dence of FAC. Wet steam of some type
will cause this (Figure 4).

Where It Hits
Piping is susceptible to FAC if 1) the
material is carbon steel, 2) there is
water or wet steam flowing in the
pipes, 3) temperature conditions are
within band 200°F to 500°F (93°C to
260°C) and 4) the water is deoxygen-
ated (i.e., service water systems do
not experience FAC)

Systems where FAC is of concern
are:

B Generally, all the secondary side of
a pressurized water reactor and the
equivalent boiling water reactor
(BWR) systems

B Some BWR auxiliary systems (e.g.,
residual heat removal may also be
susceptible.)


http://www.VMA.org/CustomTraining
mailto:abrown@vma.org
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O 7Figure 3. What FAC damage looks like.

m In fossil plants, condensate and
boiler feed systems as well as some
extraction steam lines.

B Some auxiliary systems such as
building steam

An important point to note is that,
while it is basically impossible to elim-
inate this kind of damage, it can be
managed through materials selection.
Often, a chrome-equivalent pipe will
be specified (i.e., chrome plus a cer-
tain percentage of copper or another

- “ . o 3

] Figure 4. What tiger striping looks like.

pressures range from 3,200 to 3,500
psi with temperatures maintaining
about 1050°F to 1080°F (566°C to
582°C). In advanced and ultra-super-
critical applications, the temperature
is pushed even higher to nearly
1200°F (649°C). At this temperature,
material families are typically shift-
ed from a ferritic- to a nickel-based
alloy because generally, after 1200°,
the next jump is to at least 1300°F
to 1350°F (704°C to 732°C), which
requires the nickel-based materials.

material.) Now that the temperatures in these
plants have generally exceeded the
MATERIALS practical limits of CS, P11 and P22

In modern supercritical plants, steam

materials, engineers are specifying

YOUR NEW

SOURCE:
COBALT

HARDFACING CONSUMABLES

Make the switch to POLYSTEL
cobalt alloys 1, 6, 12 & 21

¢ Coated electrodes

¢ PTA powder

¢ Solid and cored wire

e Cast rod

Polymet <

P91 and P92 in steam systems. For
feedwater systems, the trend is up
from Grades B and C to chrome equiv-
alent (CrEQ) and P36 materials, espe-
cially in China and Asia.

Currently, for applications up to
800°F (427°C), CrEq carbon steel or
P36 is used for applications where
flow-accelerated corrosion is a con-
cern. Between 800°F and 1025°F
(427°C to 552°C), P11 and P22 mate-
rials are used. Above those tempera-
tures, P91 or P92 material is used.
Recently, the American Society of
Mechanical Engineers (ASME) lowered
the allowable stresses on P91, so the
decision about when to shift from P91
and P92 has become more about eco-
nomics than technical choices.

Alternate materials are a good solu-
tion because sometimes CrEQ materials
are difficult to find.

P36 has become popular in India
and China. It was developed in Ger-
many specifically to reduce the rate
of FAC in feedwater systems. P36 has
a 35% reduction in wall thickness
compared to carbon steel. The major
disadvantage of this material is that
there is no P36 casting equivalent for
valves and other inline equipment.

polymet.us
1.888.765.9638
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Because valves of another materi-

al cannot meet with the piping, it
doesn’t make sense to buy a superior
piping material because there would
need to be a transition between the
piping and valves. P36 has welding
challenges similar to those that affect
creep strength enhanced ferritic steel
(CSEF).

CSEF is a family of high-alloy mate-
rials that contain between 9-12% of
small amounts of various other mate-
rials including molybdenum, vanadi-
um, niobium and varying additions of
tungsten, cobalt, boron, nitrogen and
nickel.

P91 is one such ferritic alloy steel.
It has been in use for 25 years and is
also called 9Cr-1Mo steel (based on
its composition). Chemistry doesn't
define P91, however; it's only half
the equation for getting the strength
these materials need to have. That
strength also comes from grain struc-
ture caused by the heat-treating
process—it is a tempered martensitic
material.

The advantage of CSEF steels gen-
erally is that they are over twice as
strong as P22 with half the wall thick-
ness. This is very important because it
reduces cost and increases flexibility.

The disadvantage of CSEF steels is
that the strength is obtained through
chemistry and heat treatments, so it is
very easy to destroy the steel during
the welding process. In a shop, that
destruction can be controlled; but in
the field, that’s very difficult. Welding
requires strict controls to maintain
martensitic grain structure, so preheat
and post-weld treatment and interpass
temperatures are tightly managed.
P91 is listed as a P5B Weld Code by
ASME, which means a post-weld heat
treatment is mandatory. Weld heat-af-
fected zones (HAZs) are the likely
failure locations, and they can lead to
type IV cracking. P91 is also suscepti-
ble to carbon migration and hydrogen
embrittlement.

There are, however, other CSEF
steels. In the last 15 years, materials
used more often include P92, P911
and P122.

P92 was originally developed by
the Japanese company Nippon Steel as
NF616. P92 has about 30% reduction
in wall thickness compared to P91 and

includes tungsten in its composition.
The addition of tungsten creates its
own set of challenges regarding weld-
ing; but the main concern is the lack
of a market for scraps (because of the
tungsten).

P36 was developed by Vallourec &
Mannesmann, which also developed
a copper-nickel-molybdenum-alloyed
carbon steel. These are standard
materials in India and China for super-
critical applications. P36 is approved
under ASME Code Case 2353 and has
been used in more than 30 plants
since 1972.

The advantages of this material
include having a 35% reduction in
wall thickness over A106 Grade C as
well as a high resistance to FAC. How-
ever, no casting equivalent currently
exists so transition pieces or forged
valves are needed.

Forged vs. Cast Steel Valves

The trend over the last few years is
that forged valves are quoted as an
alternative to cast steel valves, espe-
cially for high pressure applications.
Forged valves have traditionally
been used for small bore applica-
tions (2 inches and smaller and at
the most, up to 8 inches). However,
currently 18- to 24-inch sizes have
been developed, but they're not
closed-form forged valves—they

are valves machined out of a forged
billet. These valves are showing up
more and more, presenting unique
challenges.

Some feel forged valves have better
quality, and the wall thickness can be
less. But both forged and cast valves
can provide acceptable performance
for most power applications. Forged
valves are used more in streams where
matching piping material to valve
material is difficult. This is because
code requirements such as ASME's
quality factor can cause design chal-
lenges with regards to transitions
between pipe and valve materials and
wall thicknesses.

With new materials, cast grades
often lag in development, and forged
valves provide more direct use of
advanced materials. Designers are
forced to specify a lower strength
material, and transitions are required
for differences in strengths in addition

to dissimilar metal welding.

This has caused a delay in use of
P92 and P36 materials in the U.S.
market.

FUTURE TRENDS

In the U.S., supercritical requirements
are likely to remain the same, but
new materials are continually devel-
oped. There are new ferritic steels and
meta-stable austenitics coming into
the market.

One is called SAVE12D (grade 93),
a normalized and tempered steel
that is 30% stronger in creep than
P92 at 1200°F (649°C). This material
has improved creep rupture ductility
and is type IV-free for less-degrada-
tion welds. SAVE12D was approved
in October of 2015 by ASME Section
I Code Case 2839 and is a proposed
designation of P93 for pipe, T93 for
tube and F93 for forgings in American
Society for Testing and Materials and
ASME.

Another material on the horizon
is HR6W (UNS N06674), which is a
solution-annealed nickel alloy. This
has stability of long-term creep rup-
ture strength, superior creep rupture
ductility and much better corrosion
resistance than 18Cr-8Ni austenitic
stainless steels. Also, it has micro-
structural phase stability at elevated
temperatures, which contributes to
superior stress relaxation and fatigue
properties. Tests have shown better
formability, wider available size range
and better weldability than other
nickel-based alloys.

What this means for the valve
industry is that traditional mid- to
high-alloy steels will be used for
supercritical units operating below
1200°F (649°C). Higher fatigue cycle
resistance will be required for fast-re-
sponding assets as renewables come
to market, and nickel-based materials
will be used for supercritical applica-
tions greater than 1200°F (649°C).
This will most likely be limited in
markets outside the U.S. and Europe.

Going forward, the valve industry’s
great challenge when it comes to all
this will be to make valves that are
compatible with the new materials. w

KaTe KuNKeL is senior editor of VALVE Magazine.
Reach her at kkunkel@vma.org.


mailto:kkunkel@vma.org

The AUMA SQ.2 Part-Turn Electric
Actuator is one of many valve actuator
options that can bring unfailing
reliability and unsurpassed precision
to your plant operation. Our innovative
engineering optimizes modulating
solutions...Superb craftsmanship
enhances torque output capabilities. ..
Creative components simplify
commissioning and service...

Futuristic design enables identical
operation concept to generation .2
multi-turn actuators...Convenient
features allow electrical connection
via the AUMA plug and socket
connector. A wide range of AUMA
actuator models provides tomorrow’s
breakthrough technology today

for diverse customer applications

worldwide.
Phone: (724) 743-AUMA (2862)

Fax: (724) 743-4711

Solutions for a world in motion E-Mail: mailbox @auma-usa.com
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Studying What Went
Wrong

BY KATE KUNKEL In October of 2016, the Chemical Safety Board (CSB) - Executive Summaryl

released its findings into the tragic 2013 explosion and
fire at the Williams Olefin Plant in Geismar, LA that killed two workers and SUBJECT: While everyone

injured 167 (Figure 1). who makes or uses valves

The incident occurred during non-routine operational activities that
introduced heat to the reboiler, which was offline and isolated from its
pressure relief device. The heat increased the temperature of a liquid pro-

and related equipment
wishes they always worked

pane mixture confined within the reboiler, resulting in a dramatic pressure perfectly, we all live with
rise within the vessel. The reboiler shell ruptured catastrophically, causing the reality that doesn't
a boiling liquid expanding vapor alwavs happen.
explosic?n aqnd ﬁrep gvep ] Figure 1. Post-blast photograph of the heat exchanger y pp
§ . L. that ruptured catastrophically, causing extensive KEY ISSUES:
= The CS_B 1I‘1vest1gat1on’ revealed explosion and fire damage to the plant.
= deficiencies in the plant’s safe- o~ B Cases where valves failed
< B ty culture that resulted (among | ; T
g other things) in failure to manage ® Why they failed
= W appropriately or review effectively
g two significant changes. These m What was learned
g ghanggs mtroducesi new hazards TAKE-AWAY: Some of the
= involving the reboiler that rup- best | 1
tured. The first was installation of est lessons we C_an st
E block valves that could isolate the » come from StUdeQ the
et ll reboiler from its protective pres- £ source of problems in a
> sure relief device. The second was JE disaster or near disaster.

N
»




the administrative controls Williams
relied upon to control the position
(open or closed) of those block
valves.

The CSB analysis concluded that a
risk-reduction strategy known as the
“hierarchy of controls” should have
been in place to effectively evalu-
ate and select safeguards to control
process hazards. Using this strate-
gy could have resulted in Williams
choosing to install a pressure relief
valve on the reboiler that ultimate-
ly ruptured instead of relying on a
locked open block valve to provide
an open path to pressure relief, a
less-reliable solution because of
potential human errors.

While incidents like this one as
well as the 2010 gas line explosion
in San Bruno, CA and the 2010
Deepwater Horizon spill in the Gulf
of Mexico were attributed in part to
valve failures, most valve failures
have much less dramatic results.

All of them, however, can teach the
industry valuable lessons. Here's a
few examples.

CASE ONE: THE MOST EXPENSIVE DOES NOT
ALWAYS WORK BEST

VALVE Magazine reader Rex Tucker
was just a young engineer when he
saw the folly of thinking the best of
the best is always right.

Incredibly, nobody was hurt in
this case, but it left an indelible
impression on Tucker, who is now
co-owner of Anew Industrial in
Brady, TX and business development
manager for Anthony Machine, San
Antonio.

About 20 years ago, Tucker was
working in an ethylene plant that
expanded through installation of
new cracking furnaces and associated
compression equipment.

“We purchased very expensive
metal-seated ball valves to isolate
the individual furnaces from a com-
mon quench tower,” he explains.

The selection of the valves, actu-
ators and interlock checks was an
important part of engineering deci-
sions associated with the expansion.
Because engineers had experienced
problems with valves in similar ser-
vice on the old furnaces, they paid
particular attention to the details of

the new equipment.

“Instrument engineers chose
spare-no-expense actuators that
allowed for testing at any time by
placing the valve in a local or remote
arrangement and driving the valve
open or closed using actuator mount-
ed knobs,” Tucker explains.

Preventive maintenance proce-
dures meant control room operators
could initiate an electronic test and
field technicians could see lights to
show the signals were received at the
actuator. The strategy was an engi-
neer’s dream, but it turned into an
operator’s nightmare.

“A ruptured tube in a cracking
furnace initiated an emergency shut-
down,” Tucker explains. “Operators
took the cracker and the rest of the
plant through a chaotic and danger-
ous shutdown. But the new valve
didn’t close and quench tower gasses
from other crackers back-flowed into
the furnace, which had a ruptured
tube.”

Because of the valve failure,
pressurized fuel and flames blew
out of the registers of the wall
burners. Flames burned vertically
and destroyed a large section of
the ancillary equipment and caused
months of downtime.

“A couple of quick-thinking oper-
ators were able to close huge, new,
very difficult to operate, rising stem
gate valves. It was a heroic effort
that was exactly what designers
sought to avoid,” he explained.

The valve stayed open because
one of the poorly labeled knobs on
the actuator was left in a mode that
ignored the control room operators’
demands of closure. A field-mounted
emergency switch did not work for
the same reason.

(1 Figure 2. The cause of the valve failure was easy to spot: a broken stem.
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The complexity of the actuators
meant instrument techs were the
only people trained on how the
knobs and switches worked. During
one of the preventive maintenance
checks, the valve was inadvertently
left in a mode that ignored remote
signals. The next day, the switch was
put in the correct position, and the
valve worked as designed.

Lesson learned: Any actuator
bought for remote-initiated emer-
gency shutdowns should have “a
very big flashing light or audible
alarm” to let the surrounding per-
sonnel know of an abnormal status.

“Over-complicating something
that could have been so simple was
something I haven't forgotten,”
Tucker said.

More often than something as
dangerous as this, however, is the
reality that valve failures result in
expensive repairs. The next two cases
were provided by Universe Machine
in Edmonton, Alberta. They demon-
strate how incorrect specifications or
incorrect use of valves or actuators
can trigger failures or leaks.

CASE TWO: PAYING ATTENTION TO VALVE RATINGS
A rotating stem globe valve was
installed by its purchaser, who then
removed the factory handwheel and
installed a manual gear operator that
had been removed from a used valve
on site. After a very short period,
the valve could no longer hold back-
line pressure, causing it to leak from
upstream to downstream when the
valve was in the closed position.

The purchaser of the valve con-
tacted the valve supplier and asked
that the valve be repaired or replaced
under warranty.

The supplier had the valve sent
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into Universe Machine’s facility for
inspection to determine the cause of
the failure.

“Once we disassembled the valve
it was obvious that a broken stem
had caused the valve to fail,” the
company said (Figure 2).

When the valve stem was in the
open position (back-seated position),
the end-user-installed gear operator
applied so much force in the open
position that it exceeded the yield
strength the 410 stainless-steel stem
could take.

“This caused the stem to break
at the transition point between the
packing area and back seat area of
the stem,” the company reported.

The end-user-installed gear
operator also had a torque/thrust
rating that exceeded that for which
the valve was rated. The valve was
scrapped because of the broken stem
and the damage that it caused to the
globe and body seat. The end-user
then purchased a new replacement
valve with a properly sized gear
operator.

Lesson learned: When a gear
operator or an actuator is needed, it

1 Figure 3. The product flowing through the valve
was hitting against the seat face inserts when the
valve was in a partially open position, which then
caused a seat leak path when the valve was fully
closed.

is important to size it according to
the valve on which it will be used.

CASE THREE: FOLLOWING SUPPLIER INSTRUCTIONS
A three-piece trunnion ball valve
started to leak downstream after just
a few weeks, so the purchaser asked
that the valve be repaired or replaced
under warranty.

Universe Machine performed a
hydrotest at its facility in accordance
with American Petroleum Institute
6D (API-6D); the valve failed a seat
leakage test on both sides of the

SEL GRAPHITE
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BOOTH 1201

Flexitallic.com

valve. The repair team disassembled
the valve to inspect for the cause
and found that the upstream and
downstream seats both had damage
that correlated to the valve being
used for throttling or the valve being
not fully closed when installed on
site.

“If looking down the valve bore
with the stem at the 12 o’clock posi-
tion, the damages found on the seats
were 180 degrees from each other
at the 3 o’clock on one and the 9
o’clock on the second,” the compa-
ny reported. This correlated to the
valve being used in a partially open
position. Figure 3 shows the damage
found on one of the seats—the other
seat had the same damage in the
polymer seat inserts.

Universe Machine machined and
installed new seat inserts and assem-
bled the valve, ensuring that the
stops on the valve gear operator were
set correctly and that the inside bore
of the ball was in proper alignment
with the inside bore of the valve and
seats.

The valve was hydrotested accord-
ing to API-6D and passed with zero
leakage. The valve supplier had
instructed the end user not to use a
ball valve in a partly open position
to control flow so the supplier billed
the end user for the repair. This was
because it was not a warranty issue,
but misuse by the end user.

Lesson learned: Don't use a ball
valve in a partly open position to
control flow and make sure to use
valves only in processes the supplier
warranties cover.

CASE FOUR: LOOKING FOR THE REAL REASON
BEHIND FAILURE
As the Universe Machine cases show,
because failing equipment has to
be repaired, valve shops are often
the place where the lessons emerge.
John D. Arthurs, vice president of
sales at Allied Valve, had another
case to share. Arthurs had a power
plant customer that had a smaller
flanged pressure relief valve installed
in a high-pressure application.
The valve was found to be leaking
in service, which is why it needed
repair.

“We discussed a few of the most
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common valve failure reasons to try
to determine the failure problem up
front,” Arthur explained.

The customer removed the valve
and brought it into the shop so the
valve had not received an initial
inspection by the repair shop.

To pinpoint the trouble, the shop
performed a complete teardown of the
equipment, conducted a full inspec-
tion, performed lapping of the inter-
nal seats assembly and gave it a final
test, tagging and sealing the valve
and returning it to the customer for
immediate installation. However, the
customer started up their system and
after a few days, the valve was leaking
again.

At this time we scheduled an
on-site visit and performed a quick
walk-down of the valve,” Arthurs
explains. The repair company noticed
right away the outlet piping was hard
piped and not supported properly.

“We asked the plant to disconnect
the union in the piping to see if that
would affect the valve. It immedi-
ately allowed the valve to close,” he
explained.

In this case, piping strain was the
reason for the valve failure. Conse-
quently, the valve had to be removed
again because the piping strain caused
the internal seats to be scored up. A
full repair was performed again, which
included teardown, full inspection,
lapping of internal seats assembly and
final test, then tagging and sealing of
the valve.

Lesson learned: Never underesti-
mate the value of an on-site visit to
help solve a problem.

CASE FIVE: PAYING ATTENTION TO REASSEMBLY
During a reqular, proactive inspec-
tion that occurred while a mainte-
nance outage was in place at the
Oyster Creek Nuclear Generation
Station in New Jersey, technicians
found an inoperable electromagnetic
reactor pressure relief valve.! The
relief valve had been installed to
depressurize a reactor during a pipe
break. It was one of five such valves,
which can be used to release reactor

! Case five comes from several news accounts. A

good summary can be found at: http://patch.com/
new-jersey/lacey/nuclear-requlatory-commis-
sion-could-boost-oversight-oyster-creek-after-finding

pressure during the unlikely event
of an emergency. Operation of such
valves is necessary to allow coolant
to be injected into the reactor core if
an emergency shutdown occurs.

Technical specifications required
that all of those valves be operable
when the plant is running, but the
valve malfunctioned from Sept. 5,
2014 until Sept. 19, 2016 (a period
between outages for refueling and
maintenance). The cause was deter-
mined to be improper re-installation
of lock washers attached to a cut-out
lever for the valve, which created a
level of friction between the lever and
the solenoid that impaired the valve.

Nuclear Regulatory Commission
inspectors found the energy company
Exelon failed to follow reassembly
instructions for the relief valves that
required plant personnel reinstall pre-
viously removed lock washers on the
cut-out switch lever, which occurred
for one of the relief valves. This
caused excessive friction between the
solenoid frame and the cut-out switch
level, which led to the valve not per-
forming its safety function.

To correct the problem, Exelon
installed new cut-out switch lever
plates with increased clearance,
replaced the washers and verified the
valves were correctly assembled after
the most recent refueling outage.

NRC inspectors called attention
to this whole issue during a problem
identification and resolution inspec-
tion at the end of 2016. A preliminary
report gave the situation a “white”
classification for the current cycle,
which was one step below a fully satis-
factory safety categorization.

The generating station is currently
under normal oversight levels. If the
classification status remains as-is in
the finalized report, the plant would
be subject to increased scrutiny by
federal regulators.

Lesson learned: Follow reassembly
instructions after any maintenance
activities.

CONCLUSION

Cases such as these are the excep-
tion, not the rule. But what they can
teach us can help avoid similar mis-
takes or pitfalls in the future. w
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A valve/actuator that
makes up a plant's
safety system

Ar your Safety Intrunted
Systems Proof Tests Effective?

Many people assume that a proof test of a safety func-
tion is 100% effective. Depending on the test used, this
may very well be wrong.

A weak proof test design can impact the effectiveness of a safety func-
tion significantly, which can be shown through the average Probability of
Failure on Demand (PFDavg) calculations.

This article explains proof test coverage for valves, actuators and sole-
noids and why this test is an important safety parameter. It also shows that
the real objective is to detect failures that are not detected by any auto-
matic diagnostics, and points out that safety instrumented systems (SIS)
products will have much higher safety even with a lower proof test coverage
if automatic diagnostics are used. In other words, it explains why a lower
proof test coverage is not a bad thing.

WHAT IS A PROOF TEST?

Proof testing, which is an important part of safety design, is receiving an
increasing amount of attention today. Most engineers who design and ver-
ify safety instrumented functions (SIF) understand how hard it is to design
a manual proof test with high effectiveness. However, confusion exists on
what must be included in the test and what coverage should be claimed.

A proof test is a test designed to uncover failures within the SIF that
would otherwise be undetected and that prevent the protection function
(dangerous failures). In general, the more frequently a proof test is run and
the more extensive the test is, the greater the safety integrity.

Proof test coverage is expressed as a percentage of failures classified as
undetected dangerous failures. Coverage is expressed as a range of 0-100%.
Typical values range from 40-90%.

BY LOREN STEWART

[ Executive Summary U

SUBJECT: Proof test designs are
critical to the safety function

of our products. The average
Probability of Failure on Demand,
and many other functional safety
calculations rely on a realistic
proof test coverage.

KEY ISSUES:

®m How proof tests can impact
functional safety calculations

B Real life examples of safety
systems with different proof
test levels

B How to find the effectiveness
of a proof test design

TAKE-AWAY: The real purpose
for proof test coverage is

to detect what automatic
diagnostics cannot find.



PROOF TEST DESIGN
The final step in conceptual design
of equipment is to perform the safety
integrity level (SIL) verification cal-
culations to see if that equipment, its
architecture and the test philosophy
will achieve desired risk reductions.
When designing a proof test, both
the functional requirements, such as
what the SIF needs to do, and the per-
formance requirements, such as the
leakage and timing parameters and
any exceptions to the safety manual,
are considered.

For example, look at an SIF that is
a close-to-trip application (the valve
is in the normally open position and
if there is a need to stop the process
flow, the valve closes) with a final
element that must close in accordance
with International Electrotechnical
Commission (IEC) 60534-4 Class III
leakage within 180 seconds. In this
example, the SIF is clearly identified
with a given time requirement. How-
ever, as time increases, the probability
of having a failure occur increases as
well. This reality is shown in PFD cal-
culations (Figure 1). When an ideal or
perfect proof test is done, we know no
failure has occurred or we have iden-
tified the failure and repaired it. How-
ever, when a condition (a demand)
occurs infrequently and is an indepen-
dent event, the average probability
of failure is a valid way to represent
failure to respond to the demand.

Simplified equations have been
used to model SIFs. These equations
can be useful for quickly approximat-

PFDpyg-1001 =

Where: PFD,yq.1001

MTTR:
(] Equation1

Cpr * APV x TI
PFDpyG-1001 = f

Where: Cp:

(] Equation2

ing the reliability of an SIF. However,
several pitfalls in using simplified
equations exist. For example, the
equations given often do not account
for imperfect proof testing and mis-
sion time (lifetime of the system).
Equation 1 above is the simplified
equation often given for a one out of
one (1ool) function. This equation
results in the PFDavg for a single SIF
as a function of the dangerous fail-
ure rate in terms of Failures in Time
(FITS), expressed in the rate of a
device, which is the number of failures
that can be expected in one billion
(10°) device-hours of operation.

In Equation 1, no term reflects an
imperfect proof test. As a result, many
users neglect to model the effect of
testing during the SIL verification
process. This invariably leads to opti-
mistic results.

[ Figure1
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Perfect Proof Test Impact

APU « T

is the average probability of failure on demand

A%:  is the dangerous undetected failure rate (FITS)

AP: is the dangerous detected failure rate (FITS)
TI:  isthe proof test interval

is the mean time to restore

+ APP « MTTR +

Effectiveness of proof test, 0-100%
MT:  Mission time: life time of the system

+ AP« MTTR

(1 = Cpp) * APY « MT
2

For a valve, a proof test that only
confirms that the valve can fully
stroke typically has effectiveness of
about 70% (proof test coverage may
be much lower even if tight shutoff
performance is required). If this valve
is modeled as having perfect proof
testing, the PED for the valve will be
underestimated. Equation 2 is the
simplified equation for a 1001 func-
tion and accounting for proof test
coverage.

Yet, these questons arise: Why is a
proof test not perfect? Is everything
tested? If a functional test is run
and we see the system respond, then
does that mean everything we need
to work does work? If not, what's the
problem?

As an example look at a proof test
where a pressure sensor is isolated
and pumped up such that the sensor
pressure exceeds the trip point. The
remote actuated valve is observed to
verify it moves, but there are many
dangerous failures that might not be
detected with the proof test men-
tioned. Those include:

1. The valve seat may not seal
properly.

2. If response time is not measured,
component failure may be caus-
ing the speed of response to
exceed process safety time.

3. Process connections to the sen-
sor may fail.

4. Power supply droop/wire resis-
tance may be limiting maximum
current disabling diagnostic
alarms.
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Because of imperfect testing,
the PFD never returns to its
original value. This may not make a
meaningful difference after possibly
the first proof test, but what about
after the second or the third proof
test? As the starting point of each
proof test climbs, the risk reduction
achieved can be significantly lower
than what's necessary. It can even
affect the achieved SIL rating of the
SIF. Figure 2 shows this as a function
of SIL ratings, where at some point
in the third proof test period, the SIF
will no longer achieve an SIL 3.

PFDAVG EXAMPLE
To demonstrate the significance of
this, consider a high-level protection
SIF. The proposed design has a single
SIL 3-certified level transmitter, an
SIL 3-certified safety logic solver and
a single remote-actuated valve con-
sisting of a certified solenoid valve, a
certified scotch yoke actuator and a
certified ball valve.

First analyze the SIF with the fol-
lowing variables selected to represent
results from simplified equations:

B Mission time = 25 years

B Proof test interval = 1 year for
the sensor and final element
and 5 years for the logic solver

B Proof test coverage = 100%

B Proof test done with process
offline

B MTTR = 48 hours

Then, compare it to the case
in which a set of realistic proof
test coverage numbers and other
variables are considered:

B Mission time = 25 years
B Proof test interval = 1 year for
the sensor and final element, 5

years for the logic solver

B Proof test coverage = 90% for
the sensor and 70% for the
final element

B Proof test duration = 2 hours
with process online

B MTTR = 48 hours

Maintenance capability =
“Medium” for the sensor and final
element, “Good” for the logic solver
with all other variables remaining
the same.

Table 1. Summary of Calculation Errors

Proof test

coverage 100% 90% and 70%
Failure

rate A 1250 FITS 1250 FITS
Mission

time 25 years 25 years
PFD,,,  6.82E-03  5.76E-02
Risk

reduction

factor 147 17
Achieved

SIL

rating SIL 2 SIL 1

The comparison of the results
show that assuming 100% proof test
coverage results in overestimating
the risk reduction by a factor of 8.5
times. This is a significant error that
will impact the reliability of the SIF.
To ensure that accurate results are
achieved, equations that account for
proof test coverage must be used.
Because of the complexity of these
equations, it often is beneficial to
use more advanced techniques such
as Markov models (or software) that
directly account for factors such as
proof test coverage, repair times and
other variations.

HOW TO KNOW PROOF TEST EFFECTIVENESS
One accurate method of predicting
proof test effectiveness is to review
all the components in a product
by failure mode and record or test
whether a specific manual proof
test would detect that particular
component’s failure. This can be
done through a product Failure
Mode, Effect and Diagnostic Analysis
(FMEDA) on a cross-sectional draw-
ing of the product and assigning the
appropriate functional failure modes,
resulting in a product failure rate
expressed in FITS (10°).

The following simple process helps
to determine the effectiveness of each
of those proof tests:

1. Establish a reasonable baseline
failure rate for a device.

2. Perform an FMEDA with appro-
priate functional failure modes.

3. Assign coverage as a function of
failure mode and test.

4. Evaluate effectiveness through
the diagnostics and proof tests.

It should be understood that a
manual proof test is done to detect
failures that are not detected by
automatic diagnostics. Tests designed
to detect the same failures as the
automatic diagnostics consume time,
increase costs and accomplish little.

Proof test coverage is a measure
of how many undetected dangerous
failures are detected by the proof test.
Imagine a product with 100 FITS of
dangerous failures. Automatic diag-
nostics are poor and will detect only
10 FITS. That means A™ is 10 FITS and
A is 90 FITS. Imagine that a manual
proof test can be done during opera-
tion that can detect 72 of the 90 FITS.
The proof test coverage is 72/90 or
80%. In other words, 18 FITS of dan-
gerous failures are never detected.

What about a similar product with
good automatic diagnostics that can
detect 90 of the 100 FITS? In this case,
the A is 90 FITS and the A™ is 10
FITS. Imagine the same proof test has
been used, but the automatic diagnos-
tics have already detected 70 of the
72 FITS. The proof test now detects
two of the 10 FITS and proof test cov-
erage is at 20%. That does not sound
impressive, but the bottom line is that



in the first case, the automatic diag-
nostics, combined with the proof test,
detect all but 18 FITS. In the second
case, automatic diagnostics combined
with a proof test detect all but eight
FITS. Looking at it this way shows a
much better situation.

This illustrates why we should
never use proof test coverage as a
measure of quality for a product and
why the opposite may well be true.

As automatic diagnostics get
better, manual proof test coverage
goes down, total detected DU failures
(those detected by automatic and
manual testing) increase and the
PFDavg drops.

HOW MUCH DIFFERENCE CAN A PROOF TEST MAKE?
Proof testing is an important part

of the management of safety
instrumented functions. When testing
the final element, we check to see how
it functions and whether it is meeting
its safety criteria. For example, if we
have a floating ball valve, we can
design at least five different proof
tests for the valve:

TESTID DESCRIPTION OF TEST

PT1 Partial valve stroke test

PT?2 Full valve stroke test

PT3 Full valve stroke test at
operating conditions

PT4 Full valve stroke test and
leak test

PT5 Full valve stroke test at
operating conditions and
leak test

Test 1 or PT1 is a partial stroke test
where the valve is moved only 5-10%
of its total stroke. We could also per-
form a full valve stroke test where
the valve is opened 100% of its total
stroke (PT2). Full valve stroke tests
are usually done when the process is
down, so another variation would be
a full valve stroke test at operating
conditions (PT3). A fourth test, PT4,
would do a full valve stroke test with
an added leak test. As with full tests,
the system would be down during PT4
so we could do that same test except
at operating conditions (PT5). Those
are the five proof tests that could be
carried out on that valve assembly.

Table 2. PT1-5 Dangerous undetected failure rate

Dangerous
Total Failure
Devices Rate
Solenoid 432 43 4 4 4 4
Poppet Valve 60 6 1 1 1 1
Actuator 500 287 181 149 37 5
Valve 549 315 198 163 41 5
issemb“.’ 50 28 16 13 4 1
ccessories
Total 1591 679 400 330 86 16
% 57% 74% 79% 94% 99%

Which proof test would you use?
If, for example, you have a full stroke
test of a remote valve assembly as a
manual proof test, but it is not tested
at operating conditions, which would
apply? This would be PT2, so it does
not provide 100% coverage. This test
is more effective in detecting failures
in solenoid valves and actuators where
the primary function of mechanical
movement can be observed. The test
does not do well in detecting damage
to valve seats because such damage
is not typically observed. However, if
we are going to try to stroke test the
valve, time it, and do a leak test, the
proof test would fall under PT4.

SIF PROOF TEST EXAMPLE

Using a real-life example looking at
the entire SIF, we could have a sole-
noid, a poppet valve, an actuator,

a ball valve and accessories such as
mounting and coupling. We achieved

SOME TERMINOLOGY
Because many VALVE readers are
not safety experts, here are a few
of the terms in this story that are
commonly used in the industry and
what they mean:

m Safety function—the purpose
of the valve/actuator/solenoid/
SIF is to take the system to a
safe state when needed

B Automatic diagnostics—a
system test done automatically
after a period of time

B Manual diagnostic—a system
test done as a manual test after
a period of time

the failure rates of both safe and
dangerous failures by performing
an FMEDA. From the FMEDA, we can
evaluate the dangerous failure rates
with respect to the five proof test
categories, PT1-PT5 (Table 2).

Table 2 shows each device listed
with the associated total dangerous
failure rate in FITS (10e®) and
evaluates each device at every proof
test level in the FMEDA process.

As you raise a level in proof test
effectiveness, more and more
dangerous failures are detected.
This means that undetected failures
are turning into detected failures,
leaving the undetected failure rate
to descend. Looking at the entire
SIF, the differences between proof
tests begins to stack up, which
could have a significant impact.

For example, comparing Proof Test
1 through Proof Test 5, 663 FITS
dangerous undetected failures quite
possibly are unaccounted for!

SUMMARY

To summarize: A realistic PFDavg
calculation depends on several vari-
ables, including realistic proof test
coverage. This coverage can be mea-
sured by a detailed examination of a
product, which shows that proof test
coverage can impact PFDavg by an
entire SIL level. w

Loren STewaArr, CFSE, is senior safety engineer
for Exida Consulting (www.exida.com). Along
with assessing the safety of products and
certifications, she continually researches and
has published reports on stiction, the 2H
initiative according to IEC 61508 comparing
failure rates and writing a book on the
functional safety of final elements. Reach her
at Istewart@exida.com.
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- Why Air Valves are Needed in Water Applications

BY AMERICAN WATER WORKS ASSOCIATION

Air valves are hydromechanical
devices designed to automatically
release air and wastewater gases or
admit air during the filling, draining
or operation of liquid piping systems
for water and wastewater services.
The safe and efficient operation of

a liquid piping system is dependent
on the continual removal of air and
wastewater gases from the liquid pip-
ing system. The following includes
an explanation of the effects of

air and wastewater gases and their
sources in liquid piping systems.

OCCURRENCE AND EFFECT OF AIR AND
WASTEWATER GASES
Water contains approximately 2%
dissolved air or gas by volume at
standard conditions (14.7 psia
[101 kPa absolute] and 60°F [16°C])*
but can contain more, depending on
the liquid pressure and temperature
within the liquid piping system.

Wastewater systems can also con-
tain more undissolved air and waste-
water gases due to the decomposition
of materials in the wastewater. Dis-
solved air and wastewater gases can
come out of solution in pumps and
in different locations along the lig-
uid piping system where turbulence,
hydraulic jumps and other pressure
variation phenomena occur. Once out
of solution, air and wastewater gases
will not readily dissolve and will col-
lect in pockets at high points along
the liquid piping system.

Air and wastewater gases come out
of solution in a liquid piping system

Eprror’s Note: This article is Chapter 1
of the M51 Air Valves: Air Release, Air/
Vacuum, and Combination, Second
Edition by the American Water Works
Association. The manual also covers
specific types of air valves (see Chapter
2: Types of Air Valves), where they
should be located, design of the valve
orifice, the effects of water hammer
and installation, operation, mainte-
nance and safety of air valves. For
information, go to www.awwa.org.

Table 1. Velocities required to scour air and wastewater gases from pipelines

Scouring Velocities by Pipe Size and Slope
Pipe
Size
in. (mm) 0° (0%) 2.9° (5%) 14° (25%) 45° (50%) 90° (vertical)
4 2.7 2.9 3.1 3.4 3.5
(100) (0.8) (0.9) (0.9) (1.0) (1.1)
8 3.8 4.1 4.4 4.8 5.0
(200) (1.2) (1.2) (1.3) (1.5) (1.5)
12 4.7 5.0 5.4 5.9 6.1
(300) (1.4) (1.5) (1.6) (1.8) (1.9)
24 6.6 7.1 7.6 8.3 8.6
(600) (2.0) (2.2) (2.3) (2.5) (2.6)
36 8.1 8.7 9.3 10.2 10.6
(900) (2.5) (2.7) (2.8) (3.1) (3.2)

due to low pressure zones created by
partially open valves, cascading flow
in a partially filled pipe, variations
in flow velocity caused by changing
pipe diameters or slopes, and changes
in pipe elevation. Entrained air that
reaches water service connections may
be detrimental to the customer’s water
systems.

An air and wastewater gas pock-
et may reduce the flow of liquid in
a liquid piping system by reducing
the cross-sectional flow area of the
pipe, and if the volume of the air and
wastewater gas pocket is sufficient,
complete binding of the liquid piping
system is possible, stopping the flow
of liquid.2

The velocity of the flow of liquid
past an enlarging pocket of air and
wastewater gases may only be suffi-
cient to carry part of the pocket of
air and wastewater gases downstream
unless the liquid velocity is greater
than the critical velocity for trans-
porting air and wastewater gases in
that particular pipe diameter.? The
velocity needed to scour a pocket of
air and wastewater gases in larger pip-
ing systems (e.g., 24 inches [610 mil-
limeters]) may be as high as 7.1 feet
per second [2.2 meters per second]
at a 5% slope as shown in Table 1.4
Although the flow velocity of the lig-
uid may prevent the liquid piping sys-

Source: Jones et al. 2008.

tem from complete air and wastewater
gas binding, the pockets of air and
wastewater gases will increase head
loss in the liquid piping system.® As
shown in Figure 1, a pocket of air and
wastewater gas can reduce the flow in
the pipe to “d” and create head loss
equal to “HL” due to the restricted
cross section. Additional head loss in
a liquid piping system decreases the
flow of liquid and increases power
consumption required to pump the
liquid.

Pockets of air and wastewater gases
in a liquid piping system are difficult
to detect and will reduce the liquid
piping system’s overall efficiency.
Pockets of air and wastewater gases
may also contribute to water hammer
problems, pipe breaks, system noise
and pipe corrosion—especially hydro-
gen sulfide corrosion—and can cause
erratic operation of control valves,
meters and equipment. Studies have
shown that small pockets of air and

[ Figure 1. Air and wastewater gas pocket in a
pipeline

Air and Wastewater Gas
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wastewater gases in certain locations
along the system can cause transients
and surge and/or intensify transients
and surges, including downsurges.®
However, temporary pockets of air
and wastewater gases may be needed
in special circumstances to prevent
vacuum conditions in a liquid piping
system after pump outages or line
breaks. Vacuum conditions should be
avoided as they may result in collapse
and/or deformation of thin-walled
pipe. Finally, on system applications,
in locations where liquid column
separations and returns may occur, a
vacuum breaker with air-release valve
or an air valve with restricted outflow
(slow-closing device or throttling
device) should be considered.

SOURCES OF AIR AND WASTEWATER GASES

In addition to air and wastewater
gases coming out of solution, air
may enter liquid piping systems

at leaky joints where the pressure
within the liquid piping system falls
below atmospheric pressure. These
conditions exist in the vortex at the
pump suction, at pump glands where
negative pressure occurs and at all

locations where the
pipe elevation is
above the hydraulic
grade line.

Air may enter ‘
liquid piping systems |
through air/vacuum
and combination
air valves follow-
ing complete pump
shutdown, through
the orifices of air-re-
lease valves installed
in locations where
the pressure is less
than atmospheric
and through pump valve
suction pipes or inlet
structures that are
not properly designed to prevent vor-
texing. Finally, most vertical turbine
and well pumps start with air and
wastewater gases in the pump column
as shown in Figure 2, which may pass
by the check valve and flow into the
liquid piping system with every pump
start.

Air and wastewater gases entrain-
ment is much greater in wastewater
force main systems than in other

] Figure 2. An air valve installed on the outlet of a pump and upstream of the check

pumped liquid transmission systems
owing to their unique design and
operational characteristics. Lift sta-
tions with wet wells or other sewage
collection basins are a major source
of entrained air and wastewater gases
induced by plunging jets of sewage
and by vortices of air and wastewater
gases sucked into the pump. Because
of the cyclic operation of force main
systems, sections of the force mains
empty out at the end of each pumping
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cycle, drawing air and wastewater
gases into pipes. At the entrance to
sewage lift stations, air and wastewa-
ter gases are entrained from plunging
jets of sewage.

GAS POCKET BEHAVIOR

Four major factors influence
entrained air and wastewater gas
behavior in liquid piping systems:
buoyancy, velocity, drag and equilib-
rium in surface tension between the
liquid, air and wastewater gases, and
the pipe wall. These factors, together

with air and wastewater gas pocket
size and concentration, influence
the tendency of bubbles to aggregate
and increase in size and determine
the direction of their movement
either with or opposite to the direc-
tion of liquid flow.

These factors also affect the
entrained air and wastewater gases
pockets’ influence on liquid flow
capacity, head loss and energy con-
sumption. In rising pipe sections and
when there is no flow in the pipeline,
buoyancy will force air and wastewa-

WWW.BABBITT.COM
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CHAINWHEEL
COMPANY
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CHAINWHEELS

VALVE WORLD AMERICAS EXPO
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BoOTH 16 - NEXT TO ENTRANCE HALL D

ter gas pockets of all sizes and shapes
to travel to peaks or high points along
the liquid pipeline. At down-sloping
and level pipe sections, when buoy-
ancy exceeds drag, the pockets will
travel upward in the opposite direc-
tion to the flow. When drag exceeds
buoyancy, the pockets will travel in
the direction of liquid flow.

Large air and wastewater gas pock-
ets traveling in opposite direction to
the liquid flow often break up in flow
due to buoyancy, resulting in small-
er air and wastewater gas pockets,
including bubbles, changing direction
and being dragged in the direction of
the liquid flow with the larger air and
wastewater gas pockets or continuing
to travel upstream against the flow.
Pockets of air and wastewater gases
traveling with the liquid stream also
break up into smaller air and waste-
water gas pockets and bubbles that
disperse in the liquid stream, traveling
in different velocities.

In all these cases, the air and
wastewater gas pocket’s movement
disturbs the flow where drag and tur-
bulence increase head losses, result-
ing in decreased flow capacity and
increased energy consumption.” w
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-~ Lubricants; Always Important—Sometimes Essential

BY GREG JOHNSON

Most valve professionals take more
notice of the oil or fluid flowing
through the valve than the oil that
lubricates the valve’s mechanical
parts. That should not be the case.
Virtually every valve with moving
metallic parts needs lubrication, and
some valves such as lubricated plug
valves simply cannot function with-
out it.

Lubricants serve four main pur-
poses in valves: 1) to grease metallic
mechanical joints such as those found
in stem to bushing and gear interfac-
es; 2) as a hydraulically activated sur-
face coating to enable lubricated plug
operation as well as allow some gate
and ball valves to operate smoothly;
3) as an injectable, emergency sealant
between disc or ball and valve seats;
4) as a coating to prevent corrosion
or oxidation. Sometimes the corrosion
prevention function is combined with
a cavity filler function as well.

On most linear valves, the primary
lubrication location is the stem bush-
ing. This interface between a threaded
stem and a similarly threaded bushing
requires lubrication to keep it operat-
ing freely. Most manufacturers use a
general-purpose grease for the job. In
larger valves, there is usually a grease
fitting to enable post-installation
relubrication.

THE RIGHT SLICK
When people think about oil, they
picture the stuff that goes into car
engines or the little tube that says
“Three in One.” But lubricants come
in many types, chemistries and vis-
cosities. From alcohol-thin oil to the
thickest, stickiest grease, they all
serve important purposes in operat-
ing valves.

0Oils, which are also the base ingre-
dient for most grease compounds,
come in many forms. They can be
petroleum-, animal- or plant based,
or they can be synthetic creations. To
make a grease, the liquid base materi-
al is combined with a suitable thicken-
er, called a “soap,” to make the grease
thick and sticky (or as a non-mechani-

(e 'S =

cally-inclined squeamish person might
say—"thick and icky."”)

The viscosity of a grease is mea-
sured on a linear scale developed by
the National Lubricating Grease Insti-
tute (NLGI). The NLGI scale runs from
000 (less viscous) to 6 (thickest). For
valve applications, the greases used
are usually in the medium viscosity
range of 1-2.

Grease descriptions also often
contain the prefix AP, MP or EP.
These acronyms have important
meanings:

m AP stands for “all-purpose”
grease. These thick lubricants
provide good thermal and
structural stability. They also
offer a high degree of corro-
sion and rust resistance. AP
greases are often used on cars
and trucks and in some less-de-
manding valve applications.

m MP, or “multi-purpose” grease
is an NLGI number 2 grease
also popular in the automotive
industry as well as in light
industrial and agricultural
applications.

m EP, or “extreme pressure”
grease is the heartiest of the
three types. Under high pressure
or shock loading, normal grease
can be compressed to the extent
that the protective film breaks
down and the protected parts

TENN

[ This linear valve manual gearbox is packed with NLGA #2 EP grease to keep the parts meshing smoothly and to keep
the moisture out.

can come into physical contact,
causing friction and wear. EP
grease contains additives such
as graphite or molybdenum
disulfide to protect the grease
under heavy loadings. EP greas-
es also contain solids that bond
to the surface of the metal,
adding a sub-layer that prevents
metal-to-metal contact. Valve
gear boxes, both manual and
powered, require a hearty grease
to keep the gears meshing
smoothly and inhibit corrosion
in the gearbox. EP NLGI #1 or

#2 grease is a popular choice for
these valve applications.

VALVE GREASE

Most valve lubricants are petroleum
based. However, some applications,
such as chlorine and oxygen ser-
vice, require synthetic compounds.
These synthetic compounds are
often polytetrafluoroethylene (PTEE)
based. Valves in oxygen service
cannot tolerate petroleum-based
lubricants of any kind because of the
possibility of ignition. Other services
such as chlor-alkali also require spe-
cific lubricants.

Valves used in high-temperature
applications call for specially for-
mulated high-temperature greases.
These greases usually have a petro-
leum base that exists to spread
additives such as graphite or lithium



onto the metal parts. As the tem-
perature rises and the petroleum
products evaporate, the graphite or
lithium coating remains, protecting
the metallic surfaces from damage.

Injectable lubricants are popu-
lar in valves used in the midstream
segment of the oil and gas industry.
These applications, such as pipelines
and gathering lines, are under the
realm of the American Petroleum
Institute (API) specification 6D, Pipe-
line Valves. Most 6D gate valves have
grease fittings that allow a lubricant
to be injected in the seat area to seal
leaks or otherwise improve the valve’s
shutoff characteristics. API 6D ball
valves are also equipped with lubrica-
tion ports or fittings.

Injectable lubricants are usually
pumped into the valve through use
of a grease fitting equipped with ball
check valves. The grease is pumped
into the seat area then squirts out
and spreads between the seat and
closure member, creating a thin,
leak-sealing film. Since most of these
lubricants are petroleum-based, their
use is limited to valves in hydrocar-
bon service. However, a few injectable
lubricants are specifically formulat-

ed for oxygen, chlorine and similar
non-hydrocarbon applications.

Lubricated plug valves must have
lubrication to operate. When not
moving, the metallic plug sits tightly
against the metal seat in the valve,
with only a thin film of lubricant
between the seats and the plug.
However, when the valve must oper-
ate, a squirt of very-high-pressure
lubricant causes the plug to move
slightly off the seat and easily rotate
90 degrees.

Like injectable pipeline valve
greases, injectable lubricated plug
valve grease compounds come in
many flavors to serve a variety of
different applications. In API 599,
the metal plug valve standard, para-
graph 6.1.5 details the requirements
for lubricated plug valve grease:

“Unless otherwise specified in
the purchase order, lubricated plug
valves shall be furnished with hydro-
carbon resistant lubricating sealant
that has a temperature range from
-20°F (-23°C) to 225°F (107°C). This
sealant shall have both the proper
plasticity for tight sealing and the
lubricity for ease of operation.”

While all lubrication is import-

ant, for some applications, the use
of lubrication in valves is strictly
detailed and controlled. In API 598,
the primary valve testing standard
today, the use of lubricants in aiding
sealability is limited. The wording in
paragraph 6.4.1 states:

“If necessary to prevent galling
(during the closure test procedure),
the sealing surfaces may be coated
with a film of oil that is not heavier
than kerosene.”

Valve lubrication is vital today for
effective and efficient valve opera-
tion. Long gone are the days when a
few drops of 30-weight motor oil in
a squirt-can would keep valves func-
tioning. Today's valve lubrication
needs require specific compounds
designed to meet the broad range
of different valve applications. That
means the squirt-can should remain
on the shelf. w

GREG JOHNSON is president of United Valve
(www.unitedvalve.com) in Houston. He is a con-
tributing editor to VALVE Magazine, a past chair-
man of the Valve Repair Council and a current VRC
board member. He also serves as chairman of VMA's
Education & Training Committee, is vice chairman
of VMA's Communications Committee and is past
president of the Manufacturers Standardization
Society. Reach him at greg1950@unitedvalve.com.
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= What are the pros and cons of using a thermal spray coating like HVOF?

= When does it make sense to use HVOF coatings?

BY BENJAMIN HAGARTY

The High Velocity Oxygen Fuel
(HVOF) process is a thermal spray
process developed in the 1980s that
has since been commercialized for
industrial use. The process involves
projecting metal or ceramic particles
onto a substrate at supersonic
speed. To achieve this, a liquid
(typically kerosene) or gas (propane,
acetylene, hydrogen, etc.) fuel is
mixed with oxygen and ignited in a
combustion chamber. This produces
a high-pressure jet of hot gas that
flows through a nozzle. Powder is
fed into the jet and propelled at the
substrate at a velocity of more than
800 meters per second (almost 1,800
miles per hour). The particles, which
have been softened but not melted,
adhere to the grit-blasted surface of
the target, ideally creating a hard
and tough, high-strength coating
with low porosity.

ADVANTAGES OF HVOF COATINGS
HVOF coatings provide several advan-
tages including:

High hardness: The high velocity
at which the particles are flung onto
the substrate results in a dense coat-
ing, which contributes to higher levels
of hardness. In addition, HVOF is an
excellent option for applying carbide
coatings. The short amount of time that
the material is exposed to heat leads to
reduced degradation of the hard carbide
phases in a material.

Toughness: As compared to other
thermal spray processes, the HVOF
process provides coatings with high
toughness. This is partly because
of superior intersplat cohesion (the
cohesive bonds that form between
the softened particles after they are
sprayed). The favorable combination
of high hardness and relatively good
toughness yields a coating with excel-
lent wear resistance.

Thickness: Since the powder is
often not completely melted, less
residual stress in the coating occurs,
which allows thicker coatings. The
typical thickness of HVOF coatings is
0.005-0.010 inches (0.127-0.254 mil-
limeters), but some coatings can be
applied to a thickness up to 0.50 inch
(12.7 millimeters). The thicker coating
can be beneficial for wear resistance
and protection of the underlying sub-
strate from corrosion.

Corrosion resistance: HVOF coat-
ings tend to have better corrosion
resistance than most other thermal
spray coatings. This depends heavily
on the material applied, of course, but
in general, the low porosity in HVOF
coatings adds to corrosion resistance.

DISADVANTAGES

HVOF is a line-of-sight application
with a spray range of about eight
inches, which can restrict application

New Knife Gate
Testing Standard

A new standard practice, MSS
SP-151-2016,“Pressure Testing of
Knife Gate Valves”, has just been
published by MSS.This Standard
Practice establishes requirements
and acceptance criteria for shell
and seat closure pressure testing
of resilient, non-metallic (e.g. ce-
ramic), and metal-to-metal seated
knife gate valves of all types.The
new SP-151 was developed for the

MSS

purpose of providing a uniform
means of testing knife gate valves
commonly used in the “full open”
and “full closed” types of service
for isolation applications.

For further information on MSS
membership or MSS standards, please
contact Bob O’Neill, MSS Executive
Director at 703-281-6613 or at
boneill@msshqg.org.

The Manufacturers Standardization Society
of the Valve & Fitting Industry
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on tight areas and internal surfaces of
cylindrically shaped parts.

At a recommended maximum size
of about 50 microns, the powder size
needed for successful HVOF coating is
smaller than other thermal spray appli-
cations. The distribution of particle
size is also very important—it is not
uncommon to see requirements for a
distribution range of 20 microns (30-50
microns would be an example).

When done properly, HVOF coatings
are highly effective. However, they are
complex and the application requires
highly trained personnel to supervise
the process. Although the spraying is
often performed by robots, personnel
must be familiar with the process,
make changes to parameters as needed
for different powders and substrates,
and ensure that the spraying is carried
out safely.

WHEN HVOF MAKES SENSE

The HVOF process can be used to
apply a wide range of metals includ-
ing nickel alloys, cobalt alloys,
carbides, aluminum bronze, molyhde-
num and some stainless steels. Also
common for HVOF coatings is cermet

N

FOUNDRY GROUP

CAPABILITIES

Turning
Horizontal Boring
Horizontal & Vertical Milling
Welding, Sawing, Grinding
Gear Cutting & Spline
Hydro Testing

Assembly

(composite ceramic and metal) pow-
ders. In the valve industry, two of the
more common cermets applied with
the HVOF process are tungsten carbide
particles in a cobalt matrix (WC-Co)
and chromium carbide particles in a
nickel-chromium matrix (CrC-NiCr).
While the final coating properties
depend in part on spraying parame-
ters, these materials are favored for
high wear and abrasion resistance,
high bond strength and relatively
good toughness.

HVOF coatings are an excellent
option when an application requires
high wear resistance and erosion resis-
tance while maintaining moderate
corrosion resistance. For example, in
a slurry application, an HVOF coating
can be a good choice on the valve ball,
seat, plug or disc.

As the HVOF process has been
developed over the past few decades,
it has been used increasingly as an
alternative to some traditional coating
systems, such as plasma coating and
hard chrome plating. The wear resis-
tance offered by carbide HVOF coatings
competes with that of hard chrome
plating. In the best cases, the corrosion

resistance, while dependent upon the
environment and chosen alloy system,
can match or exceed the performance of
hard chrome. However, as mentioned,
HVOF coating is line-of-sight, so hard
chrome has an advantage when it
comes to complex geometries and small
inside diameters.

The cost of these two coating sys-
tems can be debated, but it depends on
the geometry of the parts coated and
the required thickness. HVOF is typical-
ly thought to be slightly more expen-
sive, although when dealing with large
parts with simple geometries, HVOF
becomes more cost competitive and
may be cheaper than hard chrome. Any
polishing and grinding will contribute
to cost as well. Again, cost is dependent
upon the shape and complexity of the
surface for both HVOF and hard chrome.

Also, while HVOF coatings are not a
perfect replacement, increasing pres-
sure to restrict hexavalent chromium
for health and environmental reasons
means HVOF coatings will probably
grow in use in the coming years. w

BENJAMIN HAGARTY is a materials engineer for Emer-
son. Reach him at Benjamin.Hagarty@Emerson.com.

CASTING
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14602 South Grant Bixby, Oklahoma 74008
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Kennett Square, PA
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Allagash International Group, LLC
Portland, ME
www.allagashinternational.com

e NorEast Controls
www.noreastcontrols.com

American Valve, Inc.
Greensboro, NC
www.americanvalve.com

ARI Armaturen USA L.P.
Webster, TX
www.ari-armaturenusa.com

ASCO Valve, Inc. - Emerson
Industrial Automation
Florham Park, NJ
www.ascovalve.com

A-T Controls
Cincinnati, OH
www.a-tcontrols.com

AUMA Actuators, Inc.
Canonsburg, PA
WWW.auma-usa.com

Automation Technology, Inc.
Houston
www.atiactuators.com

Babbitt Chainwheel
New Bedford, MA
www.babbittsteam.com

Harold Beck & Sons, Inc.
Newtown, PA
www.haroldbeck.com

Bernard Controls, Inc.
Houston
www.bernardcontrols.com

Bray International Inc.
Houston
www.bray.com

Cameron, A Schlumberger Company
Houston
http://cameron.slb.com/

e Flow Control
Houston

e Valves & Measurement
Houston

Champion Valves, Inc.
Wilmington, NC
www.wafercheck.com

Check-All Valve Mfg. Co.
Des Moines, IA
www.checkall.com

CIRCOR International, Inc.,
Burlington, MA
WWW.circor.com

Continental Disc Corporation

Liberty, MO

www.contdisc.com

e Groth Corporation
Stafford, TX
www.grothcorp.com

e LaMOT Brand Products
Liberty, MO
www.lamot.com

Conval, Inc.
Somers, CT
www.conval.com

Cowan Dynamics, Inc.

Montreal, Quebec, Canada
www.cowandynamics.com

Crane Co.
Stamford, CT
WWW.Cranecpe.com

e (Crane Energy Flow
Solutions
The Woodlands, TX

e (Crane ChemPharma
Flow Solutions
Cincinnati

Curtiss-Wright Valve Group -
Industrial Division
www.cw-industrial.com

e Enertech
Brea, CA
e Exlar

Chanhassen, MN

e Farris Engineering
Brecksville, OH

e Target Rock
East Farmingdale, NY
DeZURIK

Sartell, MN
www.dezurik.com

e APCO Willamette
Schaumburg, IL
www.apcovalves.com

e Hilton Valve
Redmond, MN
www.hiltonvalve.com

DFT Inc.
Exton, PA
www.dft-valves.com

Elliott Manufacturing
Binghamton, NY
www.elliottsafeoperator.com

Emerson Process Management
Marshalltown, IA

e EIM Company, Inc.
Houston
WWW.emersonprocess.com,/eim

e Fisher Controls
Marshalltown, IA
www.fisher.com

e TopWorx
Louisville, KY
www.topworx.com

e Valve Automation Division -
Bettis
Houston
WWW.emersonprocess.com/
bettis

Everlasting Valve Company, Inc.
South Plainfield, NJ
www.everlastingvalveusa.com

Flowserve Corporation HQ.

Irving, TX

www.flowserve.com

¢ Flowserve Durco, Automax,
Worcester
Cookeville, TN
www.flowserve.com

e Flowserve Valtek Control
Valves
Springville, UT
www.flowserve.com

e Flowserve Edward and
Anchor/Darling
Raleigh, NC
www.flowserve.com

e Flowserve Limitorque
Lynchburg, VA
www.limitorque.com

e Flowserve Gestra Steam
Traps & Systems
Louisville, KY
www.gestra.com

e TFlowserve Nordstrom and Vogt
Sulphur Springs, TX
www.flowserve.com

. o Flowserve Valbart

Houston
www.flowserve.com

: Forum Energy Technologies - Valve
. Solutions

. Stafford, TX

: www.f-e-t.com

© GE il & Gas
: Houston
I www.ge.com

e Consolidated Safety and

Safety Relief Valves
Alexandria, LA

e Masoneilan Control Valves

Avon, MA

* Regulation and Control

Houston

: Hunt Valve
: Salem, OH
: www.huntvalve.com

Indelac Controls, Inc.
. Florence, KY
: www.indelac.com

ITT Engineered Valves
. Lancaster, PA
* www.engvalves.com

¢ Kingston Valves
: Torrance, CA
: www.kingstonvalves.com

* Kitz Corporation of America

. Stafford, TX
: www.kitz.com

: Koso America, Inc.
: West Bridgewater, MA
1 www.kosohd.com

Metso Flow Control USA Inc.
: Shrewsbury, MA
: www.metso.com

: Moog Flo-Tork, Inc.
. Orrville, OH
: WWW.Moog.com

Mueller Water Products

. Atlanta

: www.muellerwaterproducts.com
: * Henry Pratt Company

Aurora, IL
www.henrypratt.com

e Henry Pratt, Hydro Gate

Denver
www.hydrogate.com

e Henry Pratt, Lined Valve

Woodland, WA
www.knifegatevalves.com

e Milliken Valve Company

Bethlehem, PA
www.millikenvalve.com

e Mueller Co.

Chattanooga, TN
www.muellercompany.com

: PBM, Inc.
: Trwin, PA
¢ www.pbmvalve.com

Pentair Valves & Controls
. Houston
. us.valves.pentair.com/valves

The Wm. Powell Company
. Cincinnati

¢ www.powellvalves.com
: Process Development & Control, Inc.
¢ Coraopolis, PA

. www.pdcvalve.com

: QTRCO, Inc.

. Tomball, TX

: www.qtrco.com

: REXA

: West Bridgewater, MA

! www.rexa.com

Rochester, NY
www.centork.com

e K-TORK Actuators & Controls

Dallas, TX
www.rotork.com

i e Mastergear

Clinton, WI
www.mastergearworldwide.com

e Remote Control

N. Kingstown, RI
www.rciactuators.com

* Rotork Controls Canada Ltd.

Calgary, Alberta, Canada
www.rotork.com

e Rotork Controls Canada Ltd.

Mississauga, Ontario, Canada
www.rotork.com

* Rotork Gears

Houston
www.rotork.com

. o Rotork Instruments

Winston-Salem, NC
www.rotork.com

e Rotork Process Controls

Milwaukee
www.rotork.com

e Rotork Tulsa, Inc.

Tulsa, OK
www.rotohammerinc.com

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

: Score Valves
¢ Edmonton, Alberta, Canada
! www.scorevalves.com

: Spirax Sarco, Inc.

: Blythewood, SC
! www.spiraxsarco-usa.com

: e Spirax Sarco Canada Ltd.

Concord, Ontario, Canada

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

. Townley Engineering &

. Manufacturing Company, Inc.
¢ Candler, FL

1 www.townley.net

Union Tech Co., LLC
. Houston
© www.uniontechmfg.com

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

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

! ValvTechnologies, Inc.
. Houston
¢ www.valv.com

: Velan Valve Corporation

: Montreal, Quebec, Canada
1 www.velan.com

. Victaulic

. Easton, PA

¢ www.victaulic.com

Weir Valves & Controls-USA
. Ipswich, MA
© www.weirvalveusa.com

Western Valve, Inc.
. Bakersfield, CA
. www.westernvalve.com
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¢ Richards Industries-Valve Group,
. Inc

. Cincinnati

: www.jordanvalve.com

. Rotork Controls, Inc.

Rochester, NY
+ www.rotork.com

e Centork
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WEY Valve
Nettleton, MS
www.weyvalve.com

ASSOCIATE MEMBERS

DISTRIBUTOR/CHANNEL PARTNERS

AlV, LP
Houston
www.aivinc.com

Andrews Industrial Controls
Carnegie, PA
www.andrewsic.com

Ci Valves & Actuators
Houston
www.ciactuation.com

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

DistributionNOW
Houston
www.distributionnow.com

Edgen Murray Corporation
Houston
www.edgenmurray.com

FloWorks
Pasadena, TX
www.floworkspvf.com

MRC Global, Inc.
Houston
www.mrcglobal.com

RES Energy Solutions
Houston
WWW.res-co.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

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

American Foundry Group
Bixby, OK
www.americanfoundry.com

Auge Industrial Fasteners
Houston
WWW.augeusa.com

AVK Carbo-Bond/Bi-Torq Inc.
LaFox, IL
www.bitorg.com

Balluff, Inc.
Florence, KY
www.balluff.us

BelleFlex Technologies, LLC
Ford City, PA
www.belleflex.com

Bradken-Engineered Products
Chehalis, WA
www.bradkenamericas.com

Delta Centrifugal
: Temple, TX
+ www.deltacentrifugal.com

EGC Enterprises, Inc.
: Chardon, OH
. www.egcflexiblegraphitesolutions.com

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

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

. Highland Foundry Limited
: Surrey, British Columbia, Canada
. www.highlandfoundry.com

* Jet-Lube Inc.
: Houston
1 www.jetlube.com

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

Krytox® Performance Lubricants
: Wilmington, DE

;. www.krytox.com

' Matrix Metals LLC

¢ Richmond, TX
¢ www.matrixmetalsllc.com

. MW Industries

¢ Rosemont, IL

: www.mw-ind.com

: Omaha Steel Casting Co.
: Wahoo, NE

* www.omahasteel.com

Precision Polymer Engineering, Inc.

(PPE LLC)

* Houston
: www.prepol.com

. Saint-Gobain Seals

. Garden Grove, CA

© www.seals.saint-gobain.com
¢ Scientific Linings & Coatings
: San Antonio

: www.weathercap.com

: Siemens Industry, Inc.
: Spring House, PA

! www.usa.siemens.com
Sigma Corporation

: Cream Ridge, NJ

© www.sigmaco.com

. Teadit North America

: Pasadena, TX
¢ www.teadit-na.com

. Technetics Group
. Columbia, SC
: www.technetics.com

. TST Coatings

¢ Sun Prairie, WI

. www.tstcoatings.com
. VanAire, Inc.

. Gladstone, MI

¢ www.vanaireinc.com

Watson Grinding & Mfg.
+ Houston
! www.watsongrinding.com

For information on joining the Valve Manufacturers Association, contact Bill Sandler at 202.331.8105 (wsandler@vma.org).

MEMBERS UF THE VAI.VE REPAIR cnl.IN[:". An affiliate of the Valve Manufacturers Association of America

: J&S Machine and Valve, Inc.
. Nowata, 0K
! www.jsmachineandvalve.com

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

Allied Valve
Chicago
www.alliedvalveinc.com

AVP Valve, Inc.
Lakeland, FL
www.avpvalve.com

Bay Valve Service, Inc.
Seattle
www.bay-valve.com

CEM/VR-TESCO LLC
Elgin, IL
www.globalfield.net

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

Cleveland Valve & Gauge/ Renew
Valve & Machine Co.
Cleveland/Carleton, MI
www.clevelandvalve.com
www.renewvalve.com

Dayton Precision Services
Dayton, OH
www.daytonprecisionservices.com
Dowco Valve Company
Hastings, MN
www.dowcovalve.com

Eastern Controls, Inc.
Philadelphia
www.easterncontrols.com

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

Emerson Process Management -
Fisher

Marshalltown, IA
www.fisher.com

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

Flowserve Corporation
Baton Rouge, LA
www.flowserve.com

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

Furmanite
Houston
www.furmanite.com

GE 0il & Gas
Houston
WWW.ge.com

® Consolidated and Masoneilan
Aftermarket and Field Service
Deer Park, TX

e Consolidated Safety and Safety
Relief Valves
Alexandria, LA

e Masoneilan Control Valves
Avon, MA
Gulf Coast Modification, LP

Houston
www.gulfcoastmod.com

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

: Kirksey Machine
: Houston
. www.kirkseymachine.com

Metso Automation
: Shrewsbury, MA
¢ www.metso.com

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

Pentair Valves and Controls
. Stafford, TX
: us.valves.pentair.com/valves

: 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
. www.precisionvalvegroup.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

: Thorco
. Tulsa, 0K
: www.thorcousa.com

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

Universe Machine Corporation
: Edmonton, AB Canada
: WWw.umcorp.com

: Valve Reconditioning
. Service Co.

. Melvindale, MI

: www.vrsinc.net

ValvTechnologies
: Houston
: www.valv.com

Wal-Tech Inc.

. Mobile, AL

¢ www.wal-tech.com

: Watson Valve Services

: Houston
! www.watsonvalve.com

VRC ASSOCIATE MEMBER

: Quality Valve
: Mobile, AL
: www.qualityvalves.com

INIZYDVYIN IATYA 107 INIYdS

411


http://www.weyvalve.com
http://www.aivinc.com
http://www.andrewsic.com
http://www.ciactuation.com
http://www.classiccontrols.com
http://www.distributionnow.com
http://www.edgenmurray.com
http://www.floworkspvf.com
http://www.mrcglobal.com
http://www.res-co.com
http://www.setpointis.com
http://www.triflowcorp.com
http://www.wolseleyindustrialgroup.com
http://www.chesterton.com
http://www.all-profasteners.com
http://www.americanfoundry.com
http://www.augeusa.com
http://www.bitorq.com
http://www.balluff.us
http://www.belleflex.com
http://www.bradkenamericas.com
http://www.deltacentrifugal.com
http://www.egcflexiblegraphitesolutions.com
http://www.flexitallic.com
http://www.garlock.com
http://www.highlandfoundry.com
http://www.jetlube.com
http://www.keybellevilles.com
http://www.krytox.com
http://www.matrixmetalsllc.com
http://www.mw-ind.com
http://www.omahasteel.com
http://www.prepol.com
http://www.seals.saint-gobain.com
http://www.weathercap.com
http://www.usa.siemens.com
http://www.sigmaco.com
http://www.teadit-na.com
http://www.technetics.com
http://www.tstcoatings.com
http://www.vanaireinc.com
http://www.watsongrinding.com
http://www.allagashinternational.com
http://www.alliedvalveinc.com
http://www.avpvalve.com
http://www.bay-valve.com
http://www.globalfield.net
http://www.classiccontrols.com
http://www.clevelandvalve.com
http://www.renewvalve.com
http://www.daytonprecisionservices.com
http://www.dowcovalve.com
http://www.easterncontrols.com
http://www.fisher.com
http://www.flotechinc.com
http://www.flowserve.com
http://www.fpcusa.com
http://www.furmanite.com
http://www.ge.com
http://www.gulfcoastmod.com
http://www.gulfcoastvalve.net
http://www.jsmachineandvalve.com
http://www.kirkseymachine.com
http://www.metso.com
http://www.mwvalve.com
http://www.pioneerindustrial.com
http://www.pfandg.com
http://www.ppvs.com
http://www.precisionvalvegroup.com
http://www.SetpointIS.com
http://www.sevalve.com
http://www.southernvalve.com
http://www.thorcousa.com
http://www.unitedvalve.com
http://www.umcorp.com
http://www.vrsinc.net
http://www.valv.com
http://www.wal-tech.com
http://www.watsonvalve.com
http://www.qualityvalves.com
mailto:mpasternak@vma.org
mailto:wsandler@vma.org

i

SPRING 2017

VALVE MAGAZINE

EvrTow's prodUCT PICKS ) I nininin

ASCO introduced the ASCO Numat-
ics 617 Series SentronicLP proportion- -
al electronic regulator for accurate @ )
pneumatic pressure control in applica- 3 **’
tions with limited power supplies. * & g

With hysteresis of less than 1 per- {
cent, excellent linearity and repeat- |
ability, and stable control under flow- |
ing conditions, the high-performance
proportional valve is ideally suited for
applications where precise pressure
control is required. The space-saving
design requires only one pressure sup- |
ply, enabling economical, simple and @&
quick installation.

Hunt Valve released a new descale
valve that delivers two to three times
longer service life. The new Mega-Flo “C”
plunger-style descale valve incorporates
advanced ceramic materials for reliable,
continuous production with the least
amount of downtime at rolling mills. It
has an upgraded ceramic housing liner
that can now be replaced in the field,
saving the downtime of sending the liner
out to the manufacturer to be repaired.

Emerson introduced the first WirelessHART Power Meter,
making electrical demand and consumption measurement
available via a secure and reliable network across numerous

. lite for use in corrosion-sensi-
¢ tive applications, including

ly-developed gasket filler
i material, Corriculite tackles
. the problem of flange face

. in seawater and hydrocarbon
: applications.

: — — - — ‘@ z

Cahdd

|

markets. Emerson incorporated WirelessHART technology
: into a revenue-grade wireless power meter to deliver a
i unique measurement solution that will greatly improve

energy efficiency and sustainability.
Real-time monitoring of electricity consumption and

. instantaneous demand enables more granular energy man-

agement and effective equipment monitoring.

Flexitallic unveiled Corricu-

offshore operations. A new-

corrosion on bolted joints

The company created the filler

Introduction

(Comi

(AComp
igniise:
gﬂdg\smglve :

LUV STHD

KINDLE gy[elY)
VERSION R\ ¥.\:183

Available at
amazon.com
and
https://www.createspace.com/
5327931

Contact
chris@CPLloydconsulting.com
for the valve industry
discount code.

Valve
Actuators

by Chris Warnett

An Amazon Best Selling
new release.

This is an excellent training and
reference resource for anyone using,
specifying or working with valve
actuators.

It describes the various types of
electric and fluid powered actuators
in terms of design, power supplies,
controls, sizing and many other
aspects.

Reviews of "Valve Actuators"

"This book should be on every
engineer's bookshelf "

"This is an easy to access reference
work on all you will ever need to know
about valve actuators”

"An amazing job of explaining and
illustrating actuators”

material for a range

of spiral wound gaskets, specifically
designed for use in corrosion-sensitive
environments in industries such as oil
and gas, power and marine.

DeZURIK's
newly revised @%e'lul;{lﬂls
Valve Selection FORTHE SIS, Suine
Guide for the
Mining Industry

is designed to
assist users in
navigating the
valve selection
process. The
guide features
information
on DeZURIK/APCO/Hilton's complete
line of valves for mining applications
including slurry, gate, plug, butterfly,
check, air and rotary control valves.

The updated guide is highlighted
by a detailed valve selection chart,
which uses color-coded ratings to cat-
egorize each valve style’s usage based
on function, type of media and indi-
vidual characteristics.
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Valve Manufacturers Association of America?"

VMA is the only association that
exclusively supports and represents
the interests of the U.S. and Canadian
industrial valve, actuator and controls
industry.

We offer four types of membership for companies based
in the U.S. or Canada, and that meet other criteria.*

®m FULL MEMBERSHIP U.S. and Canadian
manufacturers of valves, actuators and controls

m ASSOCIATE - SUPPLIERS Companies that supply
products and services to U.S. and Canadian
manufacturers of valves, actuators and controls

m ASSOCIATE - DISTRIBUTORS/CHANNEL
PARTNERS Companies that take title to and stock
valves, actuators and controls manufactured by at
least one VMA member

m VALVE REPAIR COUNCIL OEM-certified service,
repair and maintenance firms for U.S. and Canadian
manufactured valves, actuators and controls

If your company does qualify, here are some of the
benefits you will enjoy:

m Significant discount off of advertising in VALVE
Magazine, on VALVEMagazine.com, VALVE eNews
and other VMA publications!

m Free listing in VMA's Product Finders (located on
VMA.org).

m |nvitations to an array of VMA meetings and
networking events open only to members, including
the VMA/VRC Annual Meeting, Valve Industry
Leadership Forum, Market Outlook Workshop and
Manufacturers Workshop. Plus, reduced rates for
exhibits at the Valve Basics and Technical seminars,
and the biennial Valve Repair Conference.

m VMA's popular members-only newsletter,
QuickRead, delivered to your computer every Friday!

m Participation in VMA's statistical and economic
programs, providing you with data not available
anywhere else.

The voice of the flow control industry

Join today and you'll find out why 95% of VMA members renew each year!

*To determine if you qualify to join VMA, go to: VMA.org > About VMA > Qualifications.
To determine eligibility for the Valve Repair Council, go to: VMA.org > Valve Repair Council.
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CIRCOR Energy
offers the Series
WB (Welded Body)
trunnion mount-
ed ball valve, 3D
printed by 3D Print 8
Texas. The fully
welded API 6D ball
valves provide a
solution for buried
service and above-
grade applications.
The robust weld-
ed body ball valves come standard
with double-piston seats for added
downstream safety, and offer indus-
try-leading performance in reducing
leak paths over bolted body valves for
buried service pipelines.

Spirax Sarco released EP500, an
ergonomically designed electropneu-

matic valve positioner. This
positioner offers accuracy
and reliability with an ease of
installation, calibration and
operation.

The positioner has a cast
aluminum enclosure that is
suitable for outdoor installa-
tions. It uses simple force-bal-
ance control technology and
can be mounted onto pneu-
matic actuators with strokes
between 10mm and 70mm. w

PIYarco
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ensuring that the fluid flow does not
reverse direction.

System designers must be familiar
with the best practices and industry
standards for minimizing water ham-
mer, such as using slow-closing valves
when appropriate, knowing optimal
valve locations within a piping system
and giving special piping design con-
siderations for high-operating pres-
sure systems.

When piping systems are properly
engineered, the likelihood of water
hammer occurring is greatly reduced
or even eliminated. In systems that
already are in place, the damaging
effects of water hammer can be lim-
ited in a number of significant ways,
such as installing water hammer arres-
tors, relocating check valves out of
vertical lines, installing silent check
valves as a primary line of defense
and ensuring operating procedures for
quarter-turn valves have a slow clos-
ing rate. Note that the closure time
in automated systems should be at
east 10 times what is calculated in the
T=2L/a formula.

CONCLUSION

Water hammer has been studied for
many years. Some of the founding
research dates back to the late 19th

century. Research continues today.
Many major universities in the Unit-
ed States, U.K. and the Netherlands
as well as well-respected valve com-
panies have authored articles on the
comparison of various styles of check
valves and their installed dynamic
characteristics.

This article only scratches the sur-
face of the subject of fluid transients
by exploring some of the causes and
solutions of what we commonly call
water hammer. Solutions to deal with
water hammer problems can be quite
costly, and, as always, an ounce of
prevention is worth a pound of cure.
Pumps feeding into vertical lines
or common headers and rapid valve
closures can all be designed out of a
process at the beginning. Once the
piping is in place and the plant pro-
cesses are underway, the challenge
is to find solutions given the specific
constraints.

Most manufacturers of in-line
silent check valves understand water
hammer very well and have engineers
on staff that can help. They can be
the best source of knowledge when it
comes to the right solution. w

ARiE BREGMAN is vice president and general
manager at DFT Valves. Reach him at
abregman@dftvalves.com.
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When your company advertises in VALVE
: Magazine, you'll reach close to 70,000

¢ industry professionals, from end users and
: AEC/EPC firms to distributors and valve

* manufacturers. Contact Sue Partyke,

: advertising director, at 540.374.9100 or

: email spartyke@vma.org to learn more.
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NEW!

Triple Offset Butterfly Valves

. LOWER
\@QST OF Cran9®FKX 9000
OWNERSHIP For Severe Service Applications

Optimized Seat Angle Design and Stellite®
hard-faced valve body seat deliver SUPERIOR
ABRASION RESISTANCE

Precision machined, Metal-to-Metal in-Line Sealing
delivers bi-directional ZERO LEAKAGE* performance
*in accordance with APl 598 (Soft Seat) & APl 6D (Soft Seat)

9 Unique Stem Seal Design permits excellent

C RA N E FUGITIVE EMISSIONS CONTROL (ISO 15848-1)

9 Wide Seal Ring design provides a robust,
WwWw.cranecpe.com LONGER LASTING SEAL

© Crane ChemPharma & Energy

CRANE CHEMPHARMA: DEPA® ELRO® PSI® RESISTOFLEX® RESISTOPURE® REVO® SAUNDERS® WTA® XOMOX®
CRANE ENERGY: ALOYCO® CENTER LINE® CRANE® DUO-CHEK® FLOWSEAL® JENKINS® KROMBACH® NOZ-CHEK® PACIFIC VALVES® STOCKHAM® TRIANGLE®


http://www.cranecpe.com
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