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VALVES FAGE
UNIQUE CHALLENGES

As exploration for
" new oil and gas
SOUYCES goes
deeper into the
ocean and further
from shore, valves
in service to that
industry will have
NewW Pressure,
temperature and
durability
requirements.

BY LUIGI CANNISTRACI

n espite short-term reduction in
exploration activity caused by the
recent global recession, world energy
demand continues to grew, which will
fuel an explosion in offshore explo-
ration over the next decade.

Deep and uitra-deep prospects wili
continue to eclipse mature shallow
water hydrocarbon production, which
has seen a decline In capital expendi-
tures in recent years. Thanks to major
technological improvements and deep
water exploration and production suc-
cesses, the definition of deep water has

changed over the last decade-—passing
from a threshold of 200 meters to over
1,000 meters. What was considered
deep 20 years ago is now considered
shallow; and the greatest potential is
now represented by fields located at
depths of over 1,000 meters. In fact,
mest new projects under development
today range between 1,000 and 2,000
meters. These deeper (than decades
past) water projects—together with
increased distances from shores and
increasingly harsh environments——rep-
resent the next frontier in exploration,

production and transmission. This
deepwater shift also is driving technol-
ogy changes across many subsea com-
ponents, including risers, connectors,
separators, pumps, inspections, umbili-
cals and valves,

As far as valves, many new chal-
lenges in the high-pressure, high-tem-
perature subsea environment exist,
including the need to develop special
alloys, coatings, elastomers and ther-
moplastics that can withstand the rig-
ors of ultra-deep operation. For subsea
actuation, new forms of power sources
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SUBEEN VALYES

are under development. In addition,
challenges that impose further demands
on technology have been added to the
mix through harsh arctic environments
{where large reserves potentially
reside); through ice and ice load,
through short intervention windows, and
through zero pollution requirements and
zero discharge regulations.

A UNIQUE CHALLENGE

One situation that differentiates subsea
valves from even nuctear valves is the
desire to meet zero maintenance for the
life of the valve. This means an operat-
ing tife of more than 25 years, and in
some cases up to 50 years. When you
consider that true subsea valves must
operate in water depths of thousands of
meters, far from shore, where mainte-
nance is simply not possible, you under-
stand why the design and manufacture
of these valves is unique.

Add to that reality the fact that sub-
sea valves will be in service in very sen-
sitive environmental areas such as Bar-
ents and other Arctic seas, where a
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Slab e valves are lined up and ready to go,

valve faiture could cause a dramatic

environmental impact, and you see why

we must also add another mandatory
requirement—zero risk of emission to
the environment.

With the above criteria in mind, the
essential design and manufacturing
characteristics of a subsea valve
require:

B Materials that are corrosion resist-
ant (CRA), verified and tested during
the whole process with mechanical
features that meet or exceed limits of
acceptability~~documented and

traceable at the highest level,

Design verified with the most madern

software and the most demanding
criteria.

Mechanical components created with

the mast advanced machine tools to
achieve dimensional accuracy, toler-
ances and repeatability considered
unattainable only a few decades ago.
Cladding carried out by robotic
processes to reach and guaraniee the

highest possible quality, ensuring life-

long valve cycling without failure,
Soft component materials, elas-
tomers and thermoplastics selected
and formed to the degree they do not
introduce any efement of failure risk.
Ruhber is the most comumon soft
component for other types of valves,
but because of the possibility of
degradation through aging, rubber
can't give the guarantee required for
a valve that needs to be maintenance
free. Soft sealing is used, hut only as
backup for the most precise and

durahle metal-to-metal primary seal-

ing.

SP-58-2009."Pipe Hange:
and Suppor o
Manufacture, Sclectd
Application and

For further information on

M55 standards, contact MSS at
12816613, or visit the MSS

website at wow. hg.com.
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B Metal-to-metal seat-to-ball interface
dynamic sealing by hard coating such
as HVOF (high-velocity oxygen fuel).
This is a significant factor in the reli-
ability analysis.

® Once assembled and tested, a subsea
valve has to pass a second level of
demanding gas tests ensuring both
safe and reliable operation of the
valve before it's placed in service.

Befare a valve design based on appli-
cation is selected and used in the field, a
valve prototype is submitted to a battery
of tests that simulate the conditions the
valve must withstand during the worst
service situations and during the whole
life of a valve in service. The valve must
pass a combination of tests including
pressure and temperature cycling,
hyperharic, endurance and pipeline
installation dynamics such as bending.

Actuators, which are an integral
component of subsea flow control, also
differ in design requirements from sur-
face applications. The subsea technology
is not seen as valve plus actuator hut as

OUR REPUTATION IS STAIRLESS ™

This 42-inch Class 1500 subsea top entry ball
valve was made for the Statoil Langeled
pipeline, the world's longest underwater
pipeline. The fine brings natural gas to the
United Kingdom.

an integrated actuated-valve package.
The actuators are currently either

mechanical or hydraulic, though electric

capability is just around the corner.
Actuator reliability and longevity is as
important as the valve itself.

As far as design, material selection,
quality, testing and certification, the
actuators have the same requirements

- QUALITY
- QUICK TURNAROUND
- ON TIME DELIVERY

Highland Foundry utilizes state of the
art casting simulation technology to aid
in process engineering design.

We continuously refine the use of this
technology to produce consistent, high
specification castings.

Frank Kent
VP Technical
Services

as vaives. Recently, different approaches
to actuator design have been under
investigation, which means earlier
designs may need to be retrieved and
eventually replaced. Ultra-deep
hydrautic actuator pressures have been
increased significantly to keep size man-
ageable and umbilicals compact. How-
ever, innovations in electric actuator
design may solve some reliability chal-
lenges at greater depths as well as cur-
rent size and reaction time issues. In
addition, electric actuators are consid-
ered mere environmentally friendly.

TYPES OF SUBSEA VALVES
There are two types of on-off valves tra-
ditionally used for subsea applications:
the slah gate valve, used mainly in man-
ifold applications and the quarter-turn
ball valve for flow lines: plems, plets and
risers. Choke valves are used as regulat-
ing valves,

Slab gates are used mainly in the
manifolds that collect the hydrocarbons
from Christmas trees and transfer them
to the flow lines. Skab gate vaives in

VISIT OUR NEW WEBSITE!

TO REGUEST A QUOTE

SUPER DUPLEX

Value added proof and finish machining
capability for critical '3
high alioy requ

PLATFORMS TC NUCLEAR REACTORS
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§0BSER VALVES

sizes up to 10 inches are preferable
hecause they can be the most reliable in
terms of sealing. They are also less sen-
sitive to temperature variations. Slab
gate valves can shut off a wellhead at
the flow lines and are usually twinned
for redundancy. Subsea slab gate valves
are bubble tight, bidirectional and fully
metal-to-metal sealing.

For severe service applications, the
rising stem gate valve is preferred. Slab
gate height increases significantly with
size so ball valves are preferred for sizes
above 10 inches,

Ball valves are the sole solution for
on-off service for the flow lines where
temperatures and pressures decrease
and for sizes above 12 inches. Different
designs such as side entry, top entry and
fully welded ball valves are available to
meet specific application requirements.
The main difference when comparing
surface applications is extensive use of
heavy cladding on sealing and crevice
areas. In the subsea design, careful
attention is paid to the bearing selec-
tion. Other common subsea features

include scrapers
and guides as
well as metal-to-
metal sealing.

Used less
extensively but
no less important
are check valves.
In subsea appli-
cations, check
valves usually
require lock-open
capability for plg-
ging in both
directions. For reverse pigging, the
swing check valve is preferred. In some
cases, check valves have been used as
subsea isolation valves in very severe
conditions such as those in the vertical
position, under 10K of pressure and in
depths of more than 2,000 meters. The
check valve represents a relatively inex-
pensive, yet reliable controi solution.
Despite its design simplicity, prototype
{esting for check valves is no less strin-
gent than for gate and ball valve pre-
qualifications.

A top entry ball valve
for subsea use,

LIVE LOADING VALVE
PACKING GLANDS

Ji,

Made in the U.S.A,

KEY BELLEVILLES, INC.

LARGEST MANUFACTURER OF DISC SPRINGS IN THE WORLD
Live Load with Belleville Disc Springs

LARGEST STOCK OF STAINLESS STEEL
AND INCONEL SPRINGS IN THE WORLD

FREE ENGINEERING ASSISTANCE

FLANGE BOLTING SERIES ON STQCK

HIGH TEMPERATURE
FLANGE BOLT H13, STAINLESS, INCONEL, AND TITANIUM
MANUFACTURED TO DIN AND NACE SPECS
OUR PRICES ARE THE BEST
- BUY DIRECT -
Immediate Delivery !

24-Hour Service 7 Days a Week!
Tel: 724-295-5111 Fax: 724-295.2570

Tel: 800-245-3600 Fax: 800-847-1672

100 Key Lane Leechburg, PA 15656 U.S.A.
Visit our Website at: www.keybellevilles.com
Email:_sales@keybelievilles.com

Toll Free

Visit our Website
www keybellevilles.com

for a FREE Design CD-ROM
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CUSTOM ENGINEERED
VALVES

Customized subsea valve designs
include engineering variables that
meet the application requirements. In
fact, for subsea applications, customer
standards prevail over (but are never
less than} industry standards, Pressure
class is often described as “special
class,” which means specific design for
the field pressures. A customized
subsea valve’s specifications cannot be
determined hy off-the-shelf standards,
A large bere subsea valve is frequently
a “made-to-order” product, and the
engineering process can be particular
to one single valve.

To meet these stringent
requirements for subsea valve
customization, design and production,
involvement of enginesring at the
preliminary stage of the project is
critical. Front End Engineering Design
(FEED) and pre-FEED studies require
abselute attention from project
patticipants to share experiences,
concerns, suggestions and solutions.
This is not the traditional buy/sell
environment. Globally, only a handful
of suppliers have the engineering
resources and technological
capabilities, experience and expertise
to guarantee a lifetime service valve,

To qualify for subsea participation,
these suppliers must possess the
capability to meet some of the greatest
engineering challenges. They also must
have the ability to develop and
manufacture using the highest levels of
technology-—from Computer
Numerical Code (CNC) machine tools
to robotic welding and testing areas
such as the hyperbaric chamber in one
valve manufacturer’s facility that can
simulate valve response in water
depths up to 3,000 meters.

Technology such as this, together
with engineers and personnel with
specialized expertise and experience, is
critical to production of any subsea
equipment, including the valves that
will spend their lifetimes far below the
surface of the sea. vm

Lutel CanNistract is international sales manager,
Cameron Italy S.xl.
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