b R AR RN

& N
-
"«‘5'
~ -
A e’ :
B
- v P‘I'-
| g

.........
......

] MAX SPARE

L I M I T E D
QUALITY. PRECISION. SPEED.







Introduction

Sealing Technology in the Field of
Oil & Gas Industry

Max Spare is India’s No. 1 seal manufacturer providing customized sealing solutions
to clientacross industries. Having more than five decades of experience and expertise
in serving the Industrial clients, Max Spare with its wide range of seal profile and
elastomers is fully capable of serving the Qil & Gas Industry.

A global presence enables Max Spare to deliver our sealing technology to places
where it matters the most. From Asia to North America and Europe, we are just a
phone call away from delivering the best quality sealing solutions.

As one of the pioneers in the industrial seal segment, we have perfected the are of
production high quality seals, taking it to greater heights. So, whether you are an OEM
or into repairing oilfield equipment, you can place your trust in Max Spare to provide
top quality seals and components quickly at an economic cost.

No other industry poses a greater challenge to sealing technology the way the oil and
gas industry does. Only by providing specialised high quality products, can this broad
range of requirements be satisfied.

+ Controlling a wide range of more or less aggressive fluids and gases can be
difficult task. This is why sealing materials have to be compatible with drilling and
completion fluids, acids, corrosion inhibitors and sour gas, etc.

+ Everyselected seal has to meet high- pressure requirements of being able to hold
zero to over 25,000 p.s.i. working pressure and the lifetime requirement of the seal
isinterms of years.

+ Seals have to be resistant to a board range of temperatures. Ideally, seals should
be designed for temperatures between - 40°C and + 200°C, and can be easily
extended or special applications.

+  Conforming to all seal standards is not only mandatory due to economic reasons,
but also because seal failure can cause tremendous harm to the environment and
human life.

As a supplier of high quality and reliable products to the industry , Max Spare
understand these issues, enabling us to provide our wealth of field experience and
fundamental knowledge in sealing technology to support our customers’ operations
and toreduce NPT (Non Productive Time) and extend the life of your requirement.

Spareaga has the ability to provide industry standard sealing solutions to customers,
invarious materials, different sizes and quantities at a faster than ever pace.

The Max Spare team of engineers have the capability and experience to create
customOmade products. Even the most complex problems can be solved using the
latest in-house material technology and processes.
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Industry Overview

Market Overview
An overview of some of the drilling activities and oil and natural gas activities conducted worldwide

Drilling Rigs Oil Refinery capacity
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Typical Spareage involvement in the Oil & Gas Industry

Drilling Transportation
BOP's, choke & kill manifolds Pipeline valves

Pipe handling systems Compressor stations
Control units Pigging systems
Mud systems Loading/unloading devices
Downhole tools

Connectors

Production Refineries
Wellheads Valves

Control units Flow lines
Completion tools

Gas treating facilities

Artificial lifting

Valves and actuation
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Compliant Materials

Compliant oil and gas sealing materials

Using the correct sealing material for a particular application is one of the key factors
regarding safe and efficient operation. Controlling a variety of fluids such as aromatic
and naphthenic, hydrocarbon, corrosion inhibitors, acids, driling and completion
fluids, brines, carbon dioxide and hydrogen sulphide, are one of the many difficulties
facedinthe oiland gas industry.

Only materials of the highest quality and standards have to be used, as a combination
ofthese fluids have high pressures and high temperatures.

A variety of polymers are used in the oil and gas industry. Basically, they can be
separated into four groups.

Elastomers
Thermoplastic elastomers
PTFE composite
Thermoplastics

B oW

For oilfield applications, elastomers are probably the most frequently used materials.
There are different types of elastomers available, though for most of the applications
NBR (Nitrile Rubber) or HNBR (Hydrogenated Nitrile Rubber) are used. Higher
chemical resistance can be provided by fluorinated elastomers (FKM / FPM, FFKM)
whereby the chemical resistance increases with increased Fluorine content.

When elastomers alone do not provide sufficient sealing capabilities for certain
sealing applications. High quality materials such as PTFE or PEEK need to be used
either in combination with elastomers for anti extrusion purposes or even as a sealing
material itself.

Max Spare has developed high quality thermoplastic elastomers and is able to provide
top oilfield compatible Polyurethane. Although limited in high temperature
applications, specialist Polyurethane grades offer vastly superior abrasion and
extrusion resistance combined with high compatibility of oilfield fluids, including sour
gas.

For some applications, spring loaded seals are used in addition to oilfield polymers.
These spring materials also have to meet special requirements.

All the materials listed, are tested and developed in Max Spare’s very own State-of-
the Art R & D laboratory. The rubber materials and compounds are procured from well
known global companies.







Rubber Elastomers

Properties Test Unit NT 34/b NT 34C EP4/b EP6/a NT5/b VT3/b VT4/b FKM. FSL-1
Method H-NBR H-NBR EPDM EPDM NBR FKM. FKM. AED Fluoro-
DIN (Standard (Hard grade) (Standard (Hard grade) (Standard (Standard FPM silicone
grade) grade) grade) grade) (Hard grade)
Colour black black black black black black black black blue
Density 53479 g/cm3 1,22 1,23 1,22 1,17 1,31 2,3 1,79 1,46
Thermal Properties
Glass transition temperature (1) °Cc 27 -19 -47 -46 23 -11 -13 -62
Max. service temperature ’C 150 150 150 150 100 200 200 200 200
Min. service temperature °‘C 25 -20 -50 -50 -30 -20 -20 -20 -65
Mechanical Properties
Tensile test (2)
- tensile strength (3) 53504 MPa 18 25 12 15 16 8 10 8
- elongation at break (3) 53504 % 180 120 110 110 130 200 125 175
- 100% modulus (3) 53504 MPa 10 20 9 13 11 5 8 6
Compression set (4)
- after 22h at 100 °C 53517 % 22 15 15 13 15 - - -
- after 22h at 175 °C 53517 % - - - - - 20 13 22
Tear strength 53515 N/mm 30 25 15 19 20 21 25 13
Abrasion 53516 mm3 90 110 120 95 90 150 190 - -
Durometer hardness Shore A (5) 53505 - 85 93 85 93 85 85 90 85 83
Durometer hardness Shore D (5) 53505 33 48 34 41 36 36 45 - 24
Chem. & Environm. Resistance (6)
Acids
- inorganic diluted 0 0 + + 0 + + + +
- inorganic concentrated = = + + = + + + +
- organic diluted + + + + + + + + +
- organic concentrated - - + + - - - - 0
Alkalies - general 0 0 + + 0 0 0 0 +
Alcohols - general (exc. Methanol) + + + + + + + + +
Biocides
- diluted + + + + + + + + +
- concentrated - - - - - - - - -
Brines - general 0 0 + + 0 + + + +
Carbon dioxide + + 0 0 + + + + +
Corrosion inhibitors
- amine based + + + + - - 0
- potassium based 0 0 + + - - 0
Crude oil
- sweet + + + + + + +
- sour; up to 5% H2S 0 0 - 0 0 0 0
- sour; above 5% H2S - - - - - - -
Drilling mud
- diesel based + + 0 0 0 0 +
- ester based - - - 0 0 0 0
- mineral oil based + + - - + + + + +
- silicate based + + 0 0 0 + + + +
Glycols - general + + + + + + + + +
Hydraulic fluids
- mineral oil based + + + + + + +
- HFA (water - oil emulsion) + + + + + + +
- HFB (oil - water emulsion) + + = = 0 + + + 0
- HFC (water - glycol) + + + + + - - - 0
- HFD (water free)
HFD - R + + - 0 0 0 +
HFD - S - - - - - + + + +
HFD - U 0 0 0 + + + -
Hydrocarbons
- aliphatic + + + + + + +
- aromatic 0 0 - - 0 + + + +
Hydrogen sulphide + + + + - - 0 0 -
Methanol
- diluted + + + + + + + + +
- concentrated + + 0 0 0 = = = +
Natural gas + + - - + + + + 0
Sea water + + + + + + + + +
Solvents
- Toluene = = = + + + 0
- Acetone + + - - - - -
- MEK + + - -
Steam + + - -
Water
- general + + + + + + + + +
- produced + + + + 0 0 0 0 0
- treated + + + + 0 - - - 0
Legend: +Excellent 0Moderate - Not recommended




Thermoplastics

Properties Test Unit PFT GLT-15 MBRT40 CAT-25 NY 3/b ACT-1 PEEK
Method PTFE PTFE PTFE PTFE PA6 G POM-C
ISO/EC +15% glass +40% +25%
fibre +6% Bronze Carbon
Mo2

Colour white dark grey bronze black black White beige
Density 1183 g/cm3 2,17 2,25 3,0 21 1,15 1,41 1,32
Thermal Properties
Glass transition temperature (1) ’c - -
Max. service temperature in air.

- for short periods (2) ‘© 300 300 300 300 170 140 310

- continuously for 5,000/20,000 h (3) °’C -/260 -/260 -/260 -/260 105/90 115/100 -/250
Min. service temperature (4) ‘© -200 -200 -200 -200 -30 -50 60
Mechanical Properties
Tensile test (5)

- tensile stress at yield/at break (6) + 527 MPa -/27 -/18 -/22 -/15 85/- 68/- 110/-

- tensile strain at break (6) 527 % 300 200 280 180 25 35 20

- tensile mod. of elasticity (7) 527 MPa 400-700 - 3500 3,100 4,400
Compression set (8)

- cpmpr. stress at /5 % nominal

strain (8) 604 MPa -/8/- -14/- - - 26/51/92 19/35/67 29/57/-

Shore hardness D (3/ 15 s) 868 57/ - 60/ - 64 /- 65/ - - - -
Chem. & Environm. Resistance (9)
Acids

- inorganic diluted + + + + 0 0 +

- inorganic concentrated + - 0 E s 5 -

- organic diluted + + + + 0 0 ¥

- organic concentrated + + + + 0 0 +
Alkalies - general + 0 0 0 0 0 +
Alcohols - general (exc. Methanol) + + + + + + 0
Biocides

- diluted + + + + + + +

- concentrated + + + + - 0 +
Brines - general + + + + 0 + +
Carbon dioxide + + + + + ¥ ¥
Corrosion inhibitors

- amine based + + + + + ¥ n

- potassium based + + + + 0 + +
Crude oil

- sweet + + + + + + +

- sour; up to 5% H2S + + + + + n n

- sour; above 5% H2S + 0 + 0 0 + +
Drilling mud

- diesel based + a2 + + + + i

- ester based + + + + + i ¥

- mineral oil based + + + + + + n

- silicate based + + + + + ¥ ¥
Glycols - general 0 0 0 0 0 + +
Hydraulic fluids

- mineral oil based i 4 T + + n n

- HFA (water - oil emulsion) + + + + + + +

- HFB (oil - water emulsion) + + + + + + +

- HFC (water - glycol) + + + + 0 + +

- HFD (water free)

HFD-R + + + + + + +

HFD - S + + + + + + +

HFD-U + + + + + + +
Hydrocarbons

- aliphatic + + + + + + +

- aromatic + + + + + ¥ ¥
Hydrogen sulphide + 0 + + - + +
Methanol

- diluted + + + + + + +

- concentrated + + + + - + i
Natural gas + + + + + + "
Sea water + + + i + n i
Solvents

- Toluene + 0 + + + + +

- Acetone + + + + + + ¥

- MEK + + + + + 0 +
Steam + + + + - - +
Water

- general + + + + 0 + +

- produced + + + + 0 + +

- treated + + + + 0 + +

Legend: +Excellent 0 Moderate

- Not recommended




Properties

Colour
Density
Thermal P

roperties

Glass transition temperature (1)
Max. service temperature

Min. service temperature
Mechanical Properties

Tensile test (2)

- tensile strength (3)

- elongation at break (3)
- 100% modulus (3)

Compress|

- after 24h at 70 °C/

ion set (4)

20% deformation
- after 24h 100 °C/
20% deformation

- after 70h at 70 °C/

20% deformation
Tear strength

Abrasion

Durometer hardness shore A (5)
Durometer hardness shore D (5)

Test
Method
DIN

53479

53504
53504
53504

53515
53516
53505
53505

Unit

glem3
‘©
‘©

MPa
%

MPa
%
%
%

N/mm
mm3

CPU
TPU

red
1,2

110

Chem. & Environm. Resistance (6)

Acids

- inorganic diluted
- inorganic concentrated
- organic diluted

- organic concentrated

Alkalies - general
Alcohols - general (exc. Methanol)

Biocides
- diluted

- concentrated
Brines - general
Carbon dioxide

Corrosion
- amine

inhibitors
based

- potassium based

Crude oil
- sweet

- sour; up to 5% H2S
- sour; above 5% H2S

Drilling mud

- diesel

based

- ester based

- mineral oil based

- silicate based
Glycols - general
Hydraulic fluids

- mineral oil based

- HFA (water - oil emulsion)

- HFB (oil - water emulsion)

- HFC (water - glycol)

- HFD (water free)
HFD-R

HFD-S

HFD-U
Hydrocarbons
- aliphatic
- aromatic

Hydrogen
Methanol
- diluted

sulphide

- concentrated
Natural gas

Sea water
Solvents

- Toluene
- Acetone

- MEK
Steam
Water

- general
- produced
- treated

Legend:

+ Excellent

0 Moderate

- Not recommended

Thermoplastics

Elastomers




Optimised Solutions

Special applications for the oil & gas industry

Max Spare has introduced a large variety of seals and seal kits for different machinery
inthe oil and gas industry. The requirements are not only for standard seals but also for
special applications and, of course, all produced in dedicated oil and gas media
resistant materials.

Typical applications:

Actuators : Wiper seals, Piston seals, 'O' Rings

Pumps : Rotary seals, Multi-lip seals, Piston seals,
Wiper seals, ‘O' Rings

Valves : Seatseals, Stem seals, Flange seals
Seal Kits : Various products OEM &MRO

DownholeTools  : 'O'Rings, Back-uprings, T-seals

Wellheads : Spring Seal, MEC Seal
Pipe Systems : 'O'Rings, Clamp seals
'0'Rings : H-NBR, FKM, EPDM, Urethane

Max Spare can supply standard as well as customised sealing solutions to
customers for any applications.

Max Spare has been providing the most advanced system solutions to meet the
requirements of applications and processes in the Qil & Gas industry. Adrive thatled
to the development of products and materials specifically engineered, designed and
proven to meet your operation demands. Max Spare conducts a detailed study of
your system and its reviews if any of its comprehensive list of standard seals suit
these needs. However, if the application requires non-standard products, Max
Spare can provide a customised solution. This unique solution enable on demand
manufacturing, without tooling costs or delays, a solution that will provide
considerable advantages over conventional arrangements.

MPEM MRUT

Downhole tools Subsea applications Piston Seal Rod Seal




Environment Protection

Oil spills can have an adverse effect on the environment, a reason why the Oil and Gas
industry is forced to take extra precautions to protect the environment while working
economically. Spareage tries its level best to help customers in this regard.

Seal Integrity

Seal integrity needs to be maintained during loading and offloading activities carried
outon oil tankers, as the flow line is constantly moving due to waves or weight changes
in the tanker. Avoiding environmental pollution is one of the major reasons other than
economic reasons why seal integrity matters the most.

In addition, any sealing solution needs to be easily handle-able without the risk of
damage during installation.

After carrying out intense investigations, a sealing solution was developed to increase
the integrity of the seal on one hand, and to reduce the chance of seal damage during
installation.

Tanker loading at docklands

, ./-//
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Swivel joint

Spring - seal piston seal



Emergency Equipment
Seals for emergency shutdown valves

The Oil and Gas industry deals with some of the most dangerous elements in the
world. Even the smallest error can cause a major mishap, a reason why many
regulations have been developed with regard to emergencies. Special equipment is
installed to insure emergencies are handled safely.

Even if not in use, an emergency shutdown valve needs to be in top working condition,
when activated. Seal failure isn't allowed, as it could have serious health and
environmental consequences.

By selecting suitable seal profile & Thermoplastic combination, the seal suffered no
operational damage and sealing capability during its operating life.

Production wing valve

Actuated wing valve




Onshore mud pump

MSUJ - Seal

NPT reduction

Seals for offshore pump

Offshore drilling operations is a very cost intensive operation. Therefore, it is of utmost
interest to reduce operating costs. NPT (Non Production Time) i.e. unnecessary rig or
equipment shutdown is one of the most negative influencing factors that needs to be
reduced.

One of the key factors for a continuous drilling operation is the performance of the mud
pump. During normal drilling operations, mud pumps have to work 24x7. Therefore,
piston seals works for million of cycles.

Although NPT is unpleasant when working onshore, it is even worse when operating
offshore. A case of failure of a simple seal can have tremendous consequences.
The costs of NPT can bear no relation to the costs of a reliable seal.

Spareage offers a wide range of different profiles for piston seals. These profiles have
excellent mechanical properties and are compatible with different mud types (water or
oil based).

Offshore drilling rig

MSUA - Seal

5




Wellhead

Tie-down &
lock-down
screw
packings

Spring
seal

MEC seal

|
‘0’ rings
@

\
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Casing &
tubing

hanger
packing




Oil field Products

SP - Seal

This static seal is used in casing and tubing heads to seal rough casing and production tubing. It is energised by
injection of plastic packing sticks.

* Profiled sealing element of rubberised fabric or homogeneous elastomer.
* Anti-extrusion element stainless steel.

Sp seals are used to seal range casing and production tubing in casing & tubing heads. Injection of plastic packing
energised the seals.

MEC - Seal

Metal end cap seals are hybrid metal / elastomeric products with a high level of the extrusion resistance necessary for
high pressure casing and tubing application.

Special features:

* Metalend caps are chemically bonded to an element of high performance elastomer.

* Elastomerenergises for efficient sealing.

* |ntimate metal -to-metal contactis maintained between the end cap and the sealing surface.

* Endcaps provide extrusion resistance and support for the elastomeric element.
Metal components are typically manufactured of stainless steel for corrosion resistance.

‘O’rings

‘0’ ring, is a seal that can be used for a wide variety of applications. This sealing device can be used for applications
ranging from automotive to critical aerospace duties.

‘O’ rings have many benefits, they:
¢ Suitmany static and dynamic duties.
* Occupy little space will seal in both directions.

* Willsealinboth directions.

* Arecompatible with most fluid media.

*  Elastomeric rings can function between -40°C to +220°C according to material component..
*  PTFE rings can perform at temperatures down to-220°C

Spring-Seal T-Seal

Spring Seal & T-Seal by Max Spare for critical
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oilfield equipment.

Both seals are designed to withstand.

. Tough mechanical conditions.

. Adverse oil field fluids / media.

. Extremes of pressure and temperature.

. High tolerances between seal & machine element.
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While spring seal is recommended for static applicable T- seal can be used in dynamic mode. They are used for many oil and gas duties, including:

o Down-hole. . Wellhead.
o Surface equipment. . Valves, high-pressure pipelines and riser systems.
They can be:

* Fitted atoriginal equipment stage.
* Retrofittedin any existing housing designed for ‘O’ rings with back-up rings.
o Custom-deisnged and manufactured to fit non-standard housings.




STEEL MILL

» HAGC Cylinder
» Bending & Balance cylinder
» Work Roll & Backup Roll chock

TYRE INDUSTRY

Win With Max Spare

OIL & GAS

» Extreme Pressure

» Robust working conditions
» Long service life

EARTH MOVING INDUSTRY

POWER PLANT

» Turbines

» Boilers

» Coal Pulveriser

» Roller Journal Assy

PRESS FORMING INDUSTRY

PULP & PAPER

= Pneumatic Valves

* Pneumatic Actuators
« Hydraulic Cylinders
» Pneumatic Cylinders
« Calendar Roll Seals

ALUMINIUM INDUSTRY

FOOD & PHARMA
> -~ T

» Food Compliant Material

» Aggressive Fluids — CIP & SIP
Process

» High Temperature Solutions in
Bakery products

CHEMICAL & FERTILIZER

» Tyre Curing Presses
» Bladder Machine

SUGAR INDUSTRY

» There are numerous rotating
equipment which require
sealing in sugar industry.

ENGG. & FABRICATION

» Steering Cylinder

» Boom Lifting Cylinder
» Bucket Cylinder

» Telescopic Cylinder
» Axial Grease Seals

» Transmission Gear Box
» Axels
» Shock Absobers

HYDRO POWER

» Various types seals and
customised  solutions  are
available in this segment. From
machine tools to maintenance
& overhauling work.

« Keplan Turbine Blades

» Wicket Gates

« Servomotors &
Navlock Cylinders

» Heavy Duty Presses
» Hydraulic Presses

» Mechanical Stamping
» Presses

» Forming Presses

VALVE INDUSTRY

» Crust Breaker Cylinder

» Point Feeder cylinder

» Tapping Breaker cylinder
» Vacuum seals

» Pneumatic Breaker

WIND MILL

» Sealing of a coolant
compressor with multiple
mechanical seals

» PTFE gaskets and tapes

» Metal expansion joints

HYD. & PNEU. CYLINDERS

» Petroleum Line Valves
» Gas Line Valves

» Valve Seat

» Butterfly Valve Seat

CEMENT

E |

» All types of Piston single and
double acting seals for
pressure range start from 0 to
2500 bar.

/]
» Gear Box
» Pitch Cylinder
» Pulse Encoder Seals
» Main Bearing Rotary Seals

TEXTILE INDUSTRY
" ‘
|
!

» Motors
» Spinning

» All types of Piston single and
double acting seals for
pressure range start from 0 to
2500 bar.

PUMP MOTOR & GEAR BOX

» High Speed

» High Pressure

» Temperature resistance
» Media resistance

» Operating reliability




Corporate Office

Max Spare at a Glance

OEM Facility

¥

sSmesl  Continuous Research,
& 4 Design & Development
for new & improved seals

Max Spare has the widest range of production activities of tool
division, rubber moulding, injection moulding and polymer casting
available under one roof.

Express Seals Production

100,000 moulds of standard and non standard
seal designs and 250 rubber and thermoplastic
compounds are readily available for production.

Line Production

Trusted by leading OEMs &
replacement market world wide. |

High tonnage presses
upto 2500 mm in diameter

The oldest & the biggest manufacturer of seals in India with
technologically advanced manufacturing facilities. Max Spare,
is Trusted by leading OEMs & replacement market.

| MAX SPARE

L I M I T E D
QUALITY. PRECISION. SPEED.




Max Spare Limited

Qil Seal House, Plot No. A-403, Road No. 28,

Wagle Estate, Thane (W) - 400604. INDIA.
Tel.: +91-22-2222 5555

Fax: +91-22-2582 3991

Email: sales@maxspare.com

Website: www.maxspare.com

IN TECHNICAL COLLABORATION WITH
(KSEALS & POLYMERS LTD. (ENGLAND)



