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Fluid Systems:

The OIl & Gas

Insider’s Guide to
Operational Excellence

Chapter 2.1 - The Lowdown on Leakage
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Swagelok has supplied the highest-guality valves,
fittings, and fluid system components to oil and gas
companies in Australia since 1972. Today, we continue to

deliver a service that is technically sound, customer-driven,

and of the highest integrity.

|n fact, our capahilities go far beyond that. Whether you need a

custom solution, are eager to put efficiency hack in your supply
chain, or reguire ideas for reducing the cost and complexity of
systems, Swagelok provides a range of services tailored to meet
those needs, from exploration and drilling to the transportation,

processing, and refining of petroleum and natural gas.

Simply put, we are here to help you.

[%7/4/}@ %
Allan Hughes " ("/’/1/6/
% anaging pj
ire
%ﬂ/ Vy Ctor, Swagelok Easte

Managing Directdt, gwagelok Western Australia
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SWAGELOK:

BRINGING 60+ YEARS OF EXPERIENCE
TO THE OIL & GAS INDUSTRY

T

Swagelok Australia is ready to support you
Challenge us to help you succeed.



https://www.youtube.com/watch?v=tknHRMXVsHs
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ABOUT THIS EBOUOK

Australia’s oil and gas industry is pushing new boundaries. Conditions are maore challenging, chemistries more corrosive,

and wells are reaching greater depths, temperatures, and pressures.

There are new drilling technologies and stringent regulations and standards. At the same time, there are shorter timelines
and projects that involve multiple partners in different nations.

With so much to consider, we know that you need suppliers who can deliver confidence and peace of mind above all else.

This eBook looks at simple ways to improve the safety and performance of fluid systems operating in oil and gas
environments, and gives practical advice for reaching new levels of process accuracy, reliability, and efficiency.

As one organisation of many resources, local and global, Swagelok regularly consults on new construction and maintenance
and repair challenges, investigates corrosion issues, and provides recommendations for part specifications, system designs,
and assemblies.

The learnings presented here address many of the guestions and concerns we commonly encounter from across Australia
in all sectors of the oil and gas industry.

We are confident you will find this collection of expert insights beneficial to your own operations, and invite you to contact us
for local assistance with any difficulties you might be facing.
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THE LOWDOWN ON LEAKAGE

COMMON COSTS AND CAUSES

Leakage is a serious consideration
in the reliable performance of fluid
systems—even the smallest leaks
can cost facilities thousands of
dollars a year! In fact, leakage
costs industry billions

annually.

MOST LEAKS AREN’T THE RESULT OF SUB-STANDARD PARTS BUT
HUMAN ERROR. CHOOSING THE RIGHT COMPONENTS AND INSTALLING
THEM CORRECTLY CAN SAVE TREMENDOUS TIME AND COST.

LOST
FLUID

millions of litres
are wasted each year
(1 litre of hydraulic fluid =~ $5 AUD)

3 COMMON CAUSES OF LEAKAGE

2. Improperly installed tube fittings 3. Poor tubing selection/preparation

1. Unreliable metal-to-metal seals

LOST
PRODUCTION EQUIPMENT | If a hydraulic fitting Iea_ks At $5 AUD
especially important in offshore oil DAMAGE Studies show B drops Of fluld
the total replacement cost

of hydraulic fluid
can be

where laws already limit production
to a specific number of days per month

loss of lubrication can lead to
premature wear/machine failure

OFF-SPECIFICATION PRODUCT
can be produced inadvertently due to improperly calibrated or operating

instruments; material must be reworked, sold at reduced price, or disposed of

DEGRADED -
WORK
ENVIRONMENT

oil drippage can cause accidents; emissions
can be expensive, dangerous—even illegal

FINES FOR
NONCOMPLIANCE

systems and equipment that E E E |

violate validated processes
can quickly become costly

e CLEANUP

it takes time to locate and repair leaks; some call
for special teams to manage toxic chemicals;

there’s also the cost of shutting down a
- system to thoroughly clean it

THE
INITIAL
COST

of filling the system

oy

per minute,

each drop a half a millilitre,

the fitting will leak
half a litre

over 24 hours

per litre, that’s

annually
iIn make-up fluid

[SWAGELQOK) é . alone—per leak!
6%04% 15 litres
‘ ‘ ‘ ‘ over a month Consider: There can be more
R — ‘ ‘ ‘ than 10,000 connection
- Daths —at 5 dngle siter
S8 180 litres | foo e
= = ““‘ over a yeadr.: '
= YOO

OOOOC
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KNOW YOUR LEAKS TYPES OF LEAKS

Where safety and operating costs are paramount, even one leak in a ®
system is too many. When maintaining fluid systems, remember: Real leak /
e Making highly reliable metal-to-metal seals is a difficult task—follow When a pressure barrier fails to contain or isolate

manufacturer guidelines precisely a system fluid from the surrounding environment ®

. (result of cracks or gaps between sealing surfaces
e [eaks occur most often in valves and connectors because they are . .
. N or permeation through seal materials).

the most prevalent components in facilities
e A good leak detection program increases worker safety and ® o 06_0 o

decreases risks to your operation P ® "o O

A release of internally trapped fluid into a fluid

system due to material outgassing (escape of O
gas from a material under test in a vacuum),

absorbed or adsorbed fluids, entrapment in

cracks, or deadlegs.

Virtual leak /‘ e \I f‘

[ @
Permeation ° T [ T
The passage of fluid into, through, and out of a ® O
pressure barrier having no holes large enough to ® ®
permit more than a small fraction of the molecules ® ®
to pass through any one hole. ®
= @ @
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Chapter 2 - LEARN LEAKDETECTION

L EARN LEAK
DeTECTION

When testing for leaks, there are four main

nondestructive test (NDT) methods to consider.

5 U

Testing Methods

Click each button to learn more:

SwooR\

Bubble Testing

»

5L

—o [N

Pressure Leak Testing

m
-

Bubble Testing is a fast, simple, and inexpensive test that can
be done using the immersion or film solution techniques.

Methodology

The unit-under-test is pressurised to create a pressure differential.

Leak Rate

As low as 1 x 10° std.cc/sec

Advantages

Measurement Testing Mass Spectrometry Testing

Limitations

Simple, fast, inexpensive

Fairly sensitive

Especially useful for leak location
Entire component can be evaluated at once

Allows the observer to distinguish between real and virtual leaks

Cannot be used to provide a specific leak rate
Operator-dependent

Small leaks take longer to detect

Unit-under-test must be cleaned or dried following testing

Restricted to tests with internal pressures 1000 PSI and below

Swagelok Australia can provide a snapshot of your facility’s performance with regard to leakage, including a report that documents:

The amount of leakage * The cost of leakage * Steps for moving forward to save money and reduce emissions




M

i

Chapter 2 - LEARN LEAKDETECTION

L EARN LEAK
DeTECTION

When testing for leaks, there are four main

nondestructive test (NDT) methods to consider.

Click each button to learn more:

SwooR\

Bubble Testing Pressure Leak Testing

-AK

PRESSUR
TESTING

Testing Methods

Pressure Leak Testing is an excellent proof test that is best for
leak location. The two techniques for best results are hydrostatic
and pneumatic tests.

Methodology

The unit under test is gradually pressurised with water or air to
a specified mark and held for a predetermined length of time.
Pressure is then reduced to design pressure and the unit is
observed for leakage.

Leak Rate

As low as 1 x 102 std.cc/sec or less, if additives to enhance
leak detection are used.

Advantages

Measurement Testing Mass Spectrometry Testing

Limitations

Excellent proof test

Inexpensive, simple, clean

Good for leak location

Entire assembly can be evaluated at once

Generally safe

Dangerous if air is not completely evacuated

Slow

Water can temporarily seal small leaks

Water is not very sensitive

Cannot be used to provide a specific leak rate

Assemblies must be cleaned and dried following testing

Swagelok Australia can provide a snapshot of your facility’s performance with regard to leakage, including a report that documents:

The amount of leakage * The cost of leakage * Steps for moving forward to save money and reduce emissions
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Click each button to learn more:

Measurement Testing Mass Spectrometry Testing

Bubble Testing Pressure Leak Testing

N E — B = Advantages
L EA R N L EA K q:_S S J :‘i—_ L_iHAN = — e Determines total leakage
\ V —ASL q—l\/l —N | | —STH\IJ e No special tracer gas
U |: ‘ |: (_J ‘ | L) N Testing Methods * |nexpensive

e Simple

When testing for leaks, there are four main Pressure Change Measurement Testing determines total leakage

nondestructive test (NDT) methods to consider. in a simple, inexpensive way. The four common techniques are
pressure decay, pressure change absolute, pressure change
reference, and volume or flow measurement.

Largely operator-independent

Increased sensitivity in small-volume applications

Limitations

Methodology

e Many factors affect sensitivity
Pressure Change Measurement Testing is based on the measurement (especially in larger-volume applications)
of change across a pressure boundary caused by leakage.

e |nternal volume must be known

e Cannot locate leaks

Leak Rate

— A decrease in pressure indicates leakage. The leak rate can then
—— be calculated and evaluated to ensure the amount of leakage is
— within acceptable limits.

— Pressure decay is the most commonly used technique, but it is
= optimal for small systems with volumes less than 7.5 cubic feet.

=——— Swagelok Australia can provide a snapshot of your facility’s performance with regard to leakage, including a report that documents:

The amount of leakage * The cost of leakage * Steps for moving forward to save money and reduce emissions
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Click each button to learn more:

Measurement Testing

Bubble Testing Pressure Leak Testing iviass Spectrometry Testing

— — Leak Rate
DM =
VIASS SsPECTROMETRY ——
Mass Spectrometry Testing is typically used to measure

T L ST‘ N 3 specific leak rates between 1 x 104 and 1 x 107 std.cc/sec.
U I: ‘ |: ' 4 ‘ | L) N - It is not used to detect leak rates larger than 1 x 10

Testing Methods
When testing for leaks, there are four main Mass Spectrometry Testing is a versatile, reliable method of Advantages
nondestructive test (NDT) methods to consider. measuring leakage and locating leaks. Five techniques of Mass

e A great degree of reliability and sensitivity

Spectrometry Testing are hood, tracer probe, detector probe,
P y J P P can be measured

accumulation, and bell jar.
e Ability to measure leakage and locate leaks

Methodology e Clean

In Mass Spectrometry Testing, a mass spectrometer is used to o i

measure the amount of tracer gas, usually helium, present in Limitations

- the unit-under-test. To apcomphsh this, a pressure differential is « High initial costs and equipment is costly to repair
created between the unit-under-test and the mass spectrometer.

—— The presence of the tracer gas inside the mass spectrometer is e High helium cost

indicative of a leak.

e Requires a skilled operator
_ = e Sensitive to background helium levels and outgassing

B e Requires a comprehensive test plan when used on large
or complex systems

=——— Swagelok Australia can provide a snapshot of your facility’s performance with regard to leakage, including a report that documents:

The amount of leakage * The cost of leakage * Steps for moving forward to save money and reduce emissions
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DelTeCTIUN
PROGRAN

At Swagelok we have found that about two-
thirds of energy costs for compressed air can be
significantly reduced without large capital outlay.

Compressed Gas Leak Detection f

,‘

i e B
Leakage can be a problem for all compressed air systems. At Swagelok we have found that aboﬂ%ﬁo‘-tﬁi'rc‘is of en
gas can be significantly reduced without large capital outlay. The solution is our Compressed Gas Leak Detection Prc
comprehensive evaluation of your plant that utilises the innovative technology of ultrasonic leak detection and the use

Detector. We will work with your team to improve system performance and reduce operational costs by our proven prc

e |nitial discussion to review your unique situation

e (Customised evaluation proposal

e [n-plant evaluation, in consultation with your team
e Detailed report with prioritised recommendations
e Ongoing support and leak prevention training

PREPARATION ANALYSIS ACTION

A B C
MOO

Leak Detection + Leak Prevention G
= More Profit QQ;- o

Conference Proposal
Call

Develop an Ongoing Program

It is important to recognise that leak detection and repair needs to be a continuous proo)ej*] yste o]
develop and will require your attention. Having a Compressed Gas Leak Detection audit will h fLi reduce
savings, improve plant efficiency, reduce downtime, lower overall system costs and decrease mail ten (

-

If you're ready to meet with one of our Energy Management experts, give us a call today
or complete the Evaluation Services request form.


https://docs.google.com/forms/d/e/1FAIpQLScFzQ41UvMKTEwpl3SxdrYclw7Hm0csnKaagsSsOFEHv22K5Q/viewform

Swagelok Western Australia Swagelok Eastern Australia swagelok New Zealand

perth.swagelok.com ea.swagelok.com nz.swagelok.com
sales(@swagelokWA.com.au sales(@swagelokES.com.au sales(@swagelok.co.nz

(08) 9331 1111 (61) 3 9303 2100 (64) 9 273 2720
Perth Victoria Auckland

(08) 8369 0899 (61) 7 3632 0800 (64) 6 759 9370

Adelaide Queensland New Plymouth

(08) 8369 0899 (61) 2 9526 6155

Darwin New South Wales

(61) 3 5144 7733
Gippsland

Swagelok Australia is engineered to keep you up and running. We work harder because the world’s toughest industry
demands only the best. If the fluid systems in your oil and gas environment are becoming a source of cost and concern,
we can help with the right products, the right recommendations, and the right people at the right time.

Give yourself an advantage—you can be sure it’s done right with Swagelok.

OO

APA trademark and logo used with permission of APA Group
All servicemarks and trademarks shown are registered by Swagelok Company unless otherwise noted. © 2016 Swagelok Company, October, 2016.
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