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1 GENERAL INFORMATION

The purpose of this manual is to guide and safeguard users of IKM Subsea range of
compensators. Models covered by this manual are 0.03 liter, 0,25 liter, 1.0 liter, 2.0 liter and 3.0
liter types. Please note that all IKM Subsea compensators are designed, tested and used for
compensation of oil filled cavities on temporary subsea equipment as ROV’s and ROT'’s of various
types and models. The purposes of a compensator by these means are to provide a given volume
and pressure for oil filled subsea equipment. Variants of the different models will occur. Thus, will
the main and important issues on safety, parts and use be the same.

. WARNING!!

All spring-loaded compensators are under load, often high spring forces.

Injury and damage to personnel and equipment can occur if work (dismantling) of the compensator
is performed outside the procedure described in this manual.

Fluid inside a compensator is normally under pressure. Take care to release pressure before
opening fittings.
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1.1 Abbreviations

HPU Hydraulic Power Unit
ROV Remotely Operated Vehicle
kg Kilogram

mm Millimeter

BSP British standard pipe
JiC Joint industry council
CCM Cubic centimeter
LPM Liter per minute

Nm Newton meter

CCwW Counterclockwise

mi Milliliter
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1.2 References

Doc nr Description Rev. | Issued | Can be found

6231-XXX Drawings of respective compensators Appendix A
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2 TECHNICAL SPECIFICATION

The Subsea Compensators main components are the frame/housing, fluid reservoir (bellow) and
spring. Material used is POM-C, stainless steel and rubber. Empty compensator sensor (electrical)
is optional for some compensators.

Recommended direction for installation is vertical to enable bleeding the compensator for air.
The 2L model must however be installed horizontally for better air-bleeding.

Capacity | Part Dimensions Weight Fluid Pressure
Number
30 ml 6231-010 | ¥ 58 mm In air: 0,13 kg Mineral oil | 10%: 0,05 bar
Max length 114 mm | In water: 0,04 kg 90%: 0,8 bar
Min length 81 mm
0,25 liter | IKM- @ 130 mm In air: 2 kg Mineral oil | 10%: 0,08 bar
1003730 | Max length 207 mm | In water: 1,22 kg 90%: 0,23 bar
Min length 152 mm
1 liter 6231-008 | @ 160mm In air: 3,74 kg Mineral oil | 10%: 0,1 bar
Max length 398 mm | In water: 2,03 kg 90%: 0,6 bar
Min length 297 mm
2 liter 6231-003 | @ 160mm In air: 6,62 kg Mineral oil | 10%: 0,1 bar
Max length 781 mm | In water: 3,48 kg 90%: 0,6 bar
Min length 579 mm
3 liter 6231-000 | @ 246mm In air: 9,44 kg Mineral oil | 10%: 0,2 bar
Max length 462 mm | In water: 4,74 kg 90%: 0,4 bar
Min length 332 mm
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3 SAFETY

3.1 General — Operations

Only authorised people and qualified personnel should work on the system and take suitable
precautions to prevent any potential injuries. Always adhere to authorised working practices and
use the correct tools for the job. To facilitate this, make sure that these are available before
commencing the test.

Ensure that the working area is kept clear and uncluttered.

3.2 General — Hydraulic

Do not work on pressurised systems. Hydraulic systems contain a large amount of stored energy
when pressurised, therefore the system (including any accumulators) should be de-pressurised,
and the power pack switched off, prior to working on the system. Exceptions to this would be
system adjustments to components requiring the presence of pressure and/or flow.

Any personnel authorised to work on the system must have a complete understanding of the
operation of the hydraulic system, so that they will be aware of any system liable to remain
pressurised or hazardous in any other way. Ensure that all personnel are clear of any
mechanical/hydraulic system likely to move if pressure to system actuators is released or applied.

Do not attempt to tighten any leaking fittings whilst under pressure. A hosef/fitting rupture could
result, leading to injury from flying components and/or oil jets.

Regularly inspect fittings and pipework for mechanical damage. If any such damage is found, the
item must be repaired or replaced as necessary before pressure is applied to the system. Do not
allow damaged fittings to remain in service.

Take care when inspecting, commissioning, repairing or maintaining the system to avoid jets of oil
issuing from open orifices; pipe ends etc. if pressure is applied. Particular care should be taken to
protect the eyes.

Hydraulic components may be heavy and slippery when covered in oil. Ensure that adequate
protective clothing and footwear is used.

Any moving component should be treated with caution when the system is pressurised during
operation, and especially during on-deck testing and repair. Keep clear of all moving components
and take all necessary precautions to avoid injury when working on these systems by preventing
movement of any components likely to cause injury.
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3.3 General — Mechanical

Beware of and keep clear of all moving components. Do not work on the system whilst power is
applied, or if there is any potential for components to move.

Ensure that all load bearing components are adequately and regularly inspected. If damage is
found the component must be repaired/replaced as necessary. Do not allow damaged
components to remain in service.

Always ensure that items are correctly and adequately supported before removal, and that
authorised lifting equipment and procedures are used.

Note: trying to lift heavy components in an awkward position by hand without the assistance of
correct lifting equipment, or lifting any component without adopting the correct stance, can lead to
serious injury.

Ensure that when working within or underneath the machine that your presence is known to your
supervisor. If working underneath the machine, always ensure that there are no loose or
unsupported assemblies, components or tools above.
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4 INSTALLATION

» The compensators shall in general be mounted vertical to allow for bleeding out air.

» The 2L compensator must be mounted horizontally with designated bleed-port up.

» Make sure to have enough free space around the compensator so the indicator shaft can
move freely.

» Fill up the compensator ¥ to % full and bleed all air out of the compensator and circuit to be
compensated. Start bleeding process at the compensator itself and continue to next logic
bleed point of the circuit.

» The filling-level in the compensator during operations/use depends a lot on what it is
connected to. Is there a great change in volume (ex. Cylinder), is it a big variety in the heat
of the fluid (ex. Motor, pressure) or is it simply a fluid filled cavity. All these points must be

taken under consideration before setting a fluid level.
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5 MAINTENANCE

Dismantling of compensators

30 ml type, ref GA dwg 6231-010

1.

Not serviceable. Replace unit if failure.

0.25 liter type, ref GA dwg IKM-1003730

O NG~ RE

Make sure all internal pressure is released from compensator

Loosen 8pc cylinder head cap screws (pos. 6).

Make sure the spring pressure is low and stable.

Unscrew 8pc cylinder head cap screws (pos. 6).

Retract bellow (pos. 7) and piston rod (pos. 4) from bottle (pos. 1).

The compensator is now separated and bellow available for close inspection.

In case of replacing bellow, no more dismantling is required.

8.Install new bellow if needed and mount together compensator in the opposite order as described
above.

Note: Be aware of oil spill, use necessary protective equipment.

1 liter type, ref GA dwg 6231-008

© o Nk~ wDd PR

Make sure all internal pressure is released from compensator

Loosen 8 off M8 nuts & bolts, (item 14 to 16)

Make sure the spring pressure is low and stable

Unscrew 8 off M8 nuts & bolts. (item 14 to 16)

Retract piston, (item 1)

Retract bellow and spring assy, (item 12 & 13)

Remove bellow for close visual inspection by unscrew 3 off M4 screws, (item 3)
Replace bellow as required.

Clean all parts properly and remove all traces of sand & silt

Note: Be aware of oil spill, use necessary protective equipment.
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2 liter type, ref GA dwg 6231-003
(Two of 1 liter compensator)

3 liter type, ref GA dwg 6231-000
1. Make sure all internal pressure is released from compensator

Loosen 8 off M8 nuts & bolts, (item 13 to 15)

Make sure the spring pressure is low and stable

Unscrew 8 off M8 nuts & bolts. (item 13 to 15)

Retract compensator piston with bellow, (item 12)

Retract spring

Remove bellow for close visual inspection by unscrewing 3 off M5 screws, (item 6)
Replace bellow as required.

Clean all parts properly and remove all traces of sand & silt

©o0oNOo Ok WD

Note: Be aware of oil spill, use necessary protective equipment.

Assembly of compensators
All procedures above to be reversed

» Clean the compensators with fresh water after use and apply a light layer with WD40 or
similar.

» Check for any irregularities.
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6 SPARE PART LIST

Spring

Bellow

Sensor/Cable if applicable
Nuts and bolts

Y V V V
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7 REVISION CHANGES
Revision | Procedure change Author
01 Original version JHR
02 Update KF
03 Update TO
8 CONTACT INFORMATION
All enquiries relating to the equipment should be addressed to:
IKM Subsea AS
Nordlysveien 7,
N-4340 Bryne
Norway
Phone, 24/7 : +47 962 00 210 / Or IKM Subsea’s Sales representative
Mail : Subseatools@ikm.no / Or IKM Subsea’s Sales representative
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9 APPENDIX
Doc number Description Rev
Appendix A | 6231-XXX Drawings of Compensators
Appendix B
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6231-010 30ml Compensator
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IKM-1003730 0,25 liter Compensator
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6231-008 1 Liter Compensator
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Appendix A

6231-003 2 Liter Compensator (1)
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Appendix A

6231-003 2 Liter Compensator (2)

ISO VIEW (EMPTY COMPENSATOR)

e . PARTS LIST ——— ——
a3 FaiT WIER TATERAL CELCRPTON oA RV
2 6231-126 POM-H ( matural / white ) Indicator 0.25 4 |23
2 6231-127 POM-H ( black ) Guldrance 0.09 kg 02
2 6231-128 POM-H ( natural / white ) Guidgng 0.029 02
2 6231-129 Stafinless Stesd, SL6SM Sensor plate 0.1t kg 01
2 6231-10 POM-C ( natural / white ) Piston 022 (2]
2 623110 AS SUPPLIED DIAPHRAGM BFA 110/100-65 0.024kg 0

SONBR/233
6231-1M POM-H ( black ) House 1034y 01
6231-135 Stainkess Spring Steed, EN Coll spring 06 kg 0
10220-3-1 4310
6231-201 Aluminium, 6082-T6 HOUSING L67 kg 01
DIN 7951 - Stainless Sweed Hexagon socket countersunk head Okg
Méx16 Cap sorews
150 4032 - M6 Stainless Seed Hexagon nuts, style 1 - Product kg
Qrages A and B
1S0 4762 - Stainkess Sweed Hexagon Socket Head Cap Screw Okg
M4x 16
1S0 4762 - Stankess Qeed Hexagon Socket Head Cap Screw | 0.01 kg
M6 x 30
150 7089 - 6 Stainkess Sweed Pain washers - Normal serles - kg
« 140 WV Procuct grade A

or | o2m.2015 FOR CONSTRUCTION ]xxlm JRX
A - TETTON 1

[T
N R 662 kg
SURFACE

ALL DIMENSIONS ARE

N WATER 3,48 kg - _—

wer Tel: 51800520
e ver i

N MILLIMETRES TS DOCUMENT CONT AMG PROFRETARY INFURMATON WHIN © T PROPESTY OF
N TEDRANE AL NONE OF THE INFORMATION CONTANED HEREN MAY B DISCLOSED
TOUERANCES: REPROOUCED DMITREUTED OR LEID WITHOUT \RITTEN CINSENT “30M BN TEDINILE AL

IKM TECHNIQUE AS
Tomesoseveien 12, 4315 SANDNES

UNEAR: 250 22681 C frmmpryorr
ANGULAR: 150 2768-1 €

BREAX ALL SMARP EDGES

EDGES: 150 -1 C Pe231
REMOVE ALL BuRRs | TG TITE COMPENSATOR 2,0 L

ARST ANGLE SETSE A3 [#ETR 2 OoF 2 [SAE 1:2
PROECTON -
G@m 3100 ooy
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Appendix A

6231-000 3 Liter Compensator

BB(1:25)

(14315}

Ho T
%
A%\\\\\\ RN {7 /7 ﬁ
@ s AN ,.—@ E.
[ - - | - - - - - L £
L/ U U » “
00 T 3
__.E| Optional: Contactless Sensor
462 - Full Compensator
L 332 - Empry Compeansator
o o]
u - PARTS LIST
[155] amy FART MIFEER MALTERAL FMASE ERFTIN
1 | 631-137 POM-C { natural | wiiké ) 028 kg | Indicabor o1 WAI-01=T5 Ag Bulk POD BN POD
2l ¢ 2 | & TS0 3601-1 - B 0258 G Rl 0 kg |O-ring =
____W___ P—-1 §l3 I 6131-108 POM-C { bisck ) 101 kg | Guiding Tube W 944kg| e ™=  |KM TECHNIQUE AS
4 | 1 6231-175 Stainiecs Steel, S165M 0.13 ky | Sensor plate Wt 494 -—_ ,
5 | 1 6031-107 POM-C{ nastural | white ) 0.17 kg | Guide m“mm:’} :m;msm
[ 3 150 10642 - M5« 25 Er =" 0 g | Serew ALL DIMENSIONS ARE 1K anm
[ 7| 1 601112 Stainiess Spring Steel, EN 102703 14310 | 123 kg | Coll Sping —— "o Web:  wararBMno
ﬂ__, L 1 £51-108 POM-C { bilack ) 041 kg | Guiding Tube TOLERANCES: THIS DOCUMEMT (CONT AMG PROPSIETART INFORMATION 'WHICH 5 THE PROPERTY OF
9 1 631-111 POM-C | black ) 251 kg | Bottle 3L LINEAR: SO0 I768-1 ph| B TEDMIE 45 ROME OF THE INFORPULTION COMTAMED HEREM FALY BE DIECLOGED,
10 a 50 10642 - MBx 15 Sminiess mwm %ggizmmmumwmmmmmu
1 1 6I31-173% Aurmairiuim, G082-TE 3.19 kg | Cower H;Bi
12 1 631-115 Feunbapesr 0.19 kg | Bellow At no: IB44024 REMOVE ALL BURRS mm[ﬂmﬁl -
13| 18 [SO7092-STA- 10 HY | Steiniess Steed 0 kg | washer TR AL N e ToR3OL - G
| 8 50 40 - M8 Stainles 0.01 kg [Nt FEST ANGLE WETRE A3 [FER | pF1 |22
5| B EO 472 MEx 5 Stainiess Stel, 450C 0.02 kg [Serew |"“"T-‘E3@}m 6231-000 ONTRE=" 0y
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