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Focus on Pumps

Enhancements in PTFE Diaphragm Technology

Deepwater Oil & Gas represents some of the indus-
try’s greatest rewards, as hundreds of billions of bas-
rels remain siteing in koown, yet untapped offshore
reserves around the globe.

The Energy Information Administration (EIA)
estimates that offshore crude production in North
Americs is expected to reach record levels in the year
ahead, with no fewer than six new deep water fields
scheduled to launch within the nexe two years.

Even though offshore forecasts look promising,
one requirement continues to permeate offshore
planning decisions, which is the need to continuous-
ly increase efficiency to lower the Break-Even-Poine
for offshore production.

One arca where efficiencies can be gained in off-
shote productzon comes from the hundreds of pumps
that are used to assure the flow of Oil & Gas from
the seabed, to separate it on the platform, to move
it to processing facilities via pipelines, and to keep
the equipment clean and functioning at peak perfor-

mance.

These tasks are accomplished by metering pumps.
The industry’s latest metering pumps have recent-
ly achieved new design breakchroughs that reduce
their weight and foorprins. Space and weight mar-
ter to top-side operators, and the costs are casy to
quantify.

When platforms are built, the amount of steel re-
quired to support the platform and everything on it is
carcfully caloulated, Each ton of equipment requires
a ton of support steel copside, and two additional tons
of support steel below the waterline.

Removing a single ton of pumping oquipment en-
ables EPCs to reduce the weight of the entire plac-
form by up to four tons, If an offshore platform costs
$30,000 dollars per ton to build — then reducing the
weight of the i i on the deck sur-
face can save up to $120,000 for each ton saved.

Because hundreds of pumps are required oa an

offshore platform (to perform a variety of tasks), the
weight and footprint of each pump matters,

The metering pump’s role in offshore
production

Metering Pumps are positive displacement chemi-
<al dosing devices that deliver messured volumes of
chemicals to different applications. For offshore Oil

& Gas production, metering pumps are typically used
for che following applications:
Flow assurance

Flow assurance is achieved by pumping chemical
inhibitors like methanol, which prevent oil from cool-
mg.bymmhy&ucqmlhmwm

where hydrates cannot form

These chemicals are dc!nm!d at high injection
rates and high pressures, which are needed 10 move
the chemicals through long subsea tichacks that can
streech for miles.
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Different metering pump opplications require o
wide range of pressures.

infrastructure

Metering pumps are also used to clean and protect
moﬁhonphtfomtpummmdpum:ﬂrwnx—
ture. These

environments are harsh and hazardous to equipment.
Because a single day's production exceeds the cost of
the pumping and piping infrastructure, it is critical
to protect equipment and prevent scale deposits and
mﬁumfucmmg.

Transportation and refining costs for Oil & Gas
recovered offshore are more expensive than product
extracted onshore, Operators realize chae significant
midstream cost savings can be derived by placing
more emphasis on separating and treating product
on the platform.

The most common offshore processing stratcgics
involve scparsting gas from crude; dehydrating gas
with chemicals like tnethylene glycol (TEG), and
treating heavy crude with a vanety of chemicals o
make it easier to move chrough subsea pipelines.

Metering pumps are used for a variety of treat-
ment applications, because of their ability to inject
chemicals with high accuracy, Accuracy is impor-
tant because over-injecting treatment chemicals up-
stream can create additional costs to eliminate those
chemicals downstream,

How metering pumps work

One of the largest components of a craditional
merering pump is the Liquid End, or the wetted
chamber, Chemicals enter the liquid end when the
pump’s motor drives a piston o Create @ vacuum
that sucks chemicals into the liquid end from exter-
nal tanks. Alternating piston strokes create pressure
that closes the inlet valve, opens the outlet valve and
forces the liquids out to the process. Within che lig-
uid end is a disphragm_ which acts as a barrier be-
tween the piston and the process fluid.

The piston’s pumping motion is applied to hydrau-
lic fluid which causes the diaphragm to flex back and
forth as che piston reciprocates. The movement of
the piston, which is called deflection, flexes the dia-
phragm between concave and convex positions. The
periphery of the diaphragm is clamped and does not
maove during the deflection. The greatee the deflec-
tion of the disphragm, the higher che flow rate for
the pump.

Because many offshore processes require high flow
rates, pump manufacturers have had to build large
arcas, to deliver the volume and pressure required. As
expected, this resules in large and heavy pumps,

API675 compliant metering pumps used offshore
must be able vo deliver a wide range of harsh and cor-
rosive chemicals, st different concentrations and tem-
perature levels. To accommodate this diversity, all the
wetted parts of the pumps’ liquid ends should feature
materials that are compatible with thase chemicals.
The pump should be equipped with a diaphragm -
cither merallic or plastic - whose material plays a key
role in the equipment cost and weighe.
Comparing metallic and PTFE (or
Polytetrafluoroethylene) diophragms

Four key parameters diffetentiate PTFE from me-
-4 &'.ﬁ“‘m-

1. Flow = PTFE allows for a smaller diaphragm diam-
cter thanks to a higher deflecvion,

2. Chemical compatibility - PTFE has a latger chemi-
cal compatibility than most metals due to its natu-
rally high resiscance to chemical corrosion.

3. Pressure — Without che slippery properties of the
PTFE material, metallic diaphragms can easily be
clamped to withstand piston pressures up to 20,000
psi and above, whereas reaching high pressure levels
with PTFE diaphragms is said to be the biggest tech-
nical challenge for metering pump manufacturers.

4. Temperature ~ Metallic diaphragms can withszand
Iugherwmpemumtluammml-
ing accuracy. Temperatures in cxcess of 150°C nega-
tively impace PTFE/plastic.

On some occasions, the could soften,
impacting the degree of deflection and the resulting
accurascy. API6TS requirements stipulaze that me-
wering pumps must be able o inject chemicals with
+/- 1% accuracy. So to be considered a viable al-
ternative for offshoce applications, pumps with PTFE
diaphragms needed to overcome this limitation.

PTFE diaphragms have existed for 2 long time, The
challenge overtime has been the use of this flexible
material at high pressures. Because of the dippery na-
ture of PTFE, it has always been difficult to dlamp the
diaphragm tight enough to withstand the high piston
thrust required for high pressure injection, but not
100 tigh, to prevent densification, buckling, and even
tupture — which can occur if the diaphragm material
gets pushed from the periphery of the diaphragm to-
ward the center.

A smaller
to design smaller

encbles pump manufocturers

ends, which leods to smoller
and lighter pumps that can still produce high flow
retes.

As opposed to PTFE, metallic diaphragems can crack
in the peripheral clamping area when significanely
deflected back and forth by the pump's reciprocat-
ing motion. In order to fulfil the pump'’s high flow
requirements and conciliate it with a small metallic
diaphragm deflection, the only solution is to increase
the diameter of the diaphragm, This results in a much
larger diameter liquid end when using a metallic



sixe and the weighe of the dia-
plmgm tbthqndeﬁd.md:he

to the overall costs of the off-
shore platform.

PTFE di deliver
smaller, and more
efficient pumps

PTFE has one of the lowest
coefficients of friction for any
solid. Almost nothing sticks to
PTFE, and the matenial » os-
sentially impervious to corrosive
chemicals,

PTFE allows far greatet deflec-
tion than a metallic diaphragm,
enabling higher flow rates in 2

A carch 22 scenario had pre-
viously existed: clamping the
round disk 100 tightly negatively
impacted the density of the ma-
tenal: but not clamping it tight
enough prevented it from with.
for certain applications.

PTFE Disphragms are not new. But the latese variant of
FTFE provides a new pach for all PTFE diaphragms moving
mewduodymﬂxw
were suitable for Qil & Gas applications has changed.

And with this change, goes all of the weight and bulk that

New innovations have addressed the challenges that have
limited PTFE pumps in the Oi & Gas space.

Nummpmmn&rd\ewmbmdper-
formance and efficiency - in & small, light and compact foot-
prine - that is not just optimized for Oil & Gas applications,
but also for chemical processing, refineries and induscrial wa-
ter treasment applications.
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PRESSURE IS RUNNING YOUR PLANT SHORT-HANDED.

Today, you're expected 10 do move with fewer peopke and rescurces - meeting urgent

customer demands, cutting costs, imonoving efficlancies. While you mary know us for our

rollable fiud system componants, we're made for this kind of pressure too. With

_ capabiities like custom fabrication and assembly or inventory managament, Swagelok’s

/ suthorized sales and service centers offer critical assistance 1o plants short on
LN resources. It's jJust one more way we're engineered to perform under pressure. ©

Learn more ot swagelok.com/support
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