‘Pro-Lite’ Compensators and Accumulators (= II/PII?II?

The attached data sheets for the 'Pro-Lite’ bladder type Compensators and Accumulators are
grouped in three categories, with ordering information for standard versions included:

1. Volume Compensators
2. Low Pressure Accumulators (up to 30 bar)

3. Medium and High Pressure Accumulators (207, 345, 690 and 1035 bar)
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‘Pro-Lite’ Compensators and Accumulators features highly corrosion resistant shells. Low pressure
shells are 100% polymer based. Medium and High pressure shells are composite shells. The design is
a cost and weight efficient solution with an operating lifetime of up to 50 years, depending on
operating conditions.

Especially in corrosive and saline environments the polymers show superior performance when
compared to shells made from materials such as carbon steel, coated carbon steel or stainless steel.
The inertness of the internal surfaces of the ‘Pro-Lite’ shell prevents contamination of the inner fluids
in accumulators, safeguarding the hydraulic fluid cleanliness. The shell also prevents bladder wear
often seen in conventional accumulators and compensators where the shell internal roughness
increases due to corrosion and pitting, can lead to premature failure of bladders. The

tendency of pre-charged bladders sticking to the shell internal is also avoided in the ‘Pro-Lite’ design,
due to sustained low friction between shell and bladder and shell.
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‘Pro-Lite’ Volume Compensators @II’PII?II?

The ‘Pro-Lite” Volume Compensators can be used in both hydraulic (fluid) and
pneumatic (gas) applications.

Typical applications includes (but are not limited to):

e Volume compensation
e Fluid storage

e Fluid transfer chambers
Typical industrial applications includes (but are not limited to):

e Subsea Oil and Gas

e Topside and Land Based Oil and Gas

e Manufacturing and Construction Facilities
e Maritime and Shipboard

o Defense and Civil Industries

e Agricultural Industry

e Mining Industry

e Aerospace and Transportation Industries

The ‘Pro-Lite” Volume Compensators are especially well suited for all applications where the
compensators are permanently or temporary operated in corrosive environments or submerged in
seawater, where even stainless steel compensators are subject to (pitting) corrosion over time.

Non-metal Compensator like the ‘Pro-Lite’ will not be affected by the cathodic protection system,
which can clog the perforated sea-vent and strainer/filters of the shell due to calcareous deposits
forming on all exposed metal in vicinity of the cathodic system.
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‘Pro-Lite’ Volume Compensators @II’PII?II?

Hydraulic adapter - material and fitting:

Standard nipple types and sizes are:

N

e 1/4”NPT  « 1/4” BSPP « 1/4” MP Autoclave (MPAE) | /] /',:/(,’/7((//////////1///('
BE

e 3/8” NPT e 3/8” BSPP e 3/8” MP Autoclave (MPAE) ;

e 1/2"NPT  « 1/2"BSPP « 9/16” MP Autoclave (MPAE)

The hydraulic adapter is made from stainless steel (AISI 316).

Other adapter materials and port fittings can be supplied upon request.

Operating temperature and bladder materials:

The standard ‘Pro-Lite’ compensator shell is made of PE-HD 300 and offers the following service

temperatures:

-50 to 80°C continuous operation when used non-pressurized
100°C short term operation when non-pressurized
-50 to 60°C short term operation pressurized (100% filled) - 10 bar version

-50 to 40°C short term operation pressurized (100% filled) - 30 bar version

The standard ‘Pro-Lite’ bladder materials and service temperatures are:

-20 to 100°C Nitrile butadiene rubber (NBR)
-30 to 80°C Low temperature NBR (L-NBR)
-50 to 100°C Extreme low temperature NBR (EL-NBR)

-40 to 100°C Hydrogenated Nitrile Butadiene Rubber (HNBR)

Depending on client specific requirements most other bladder materials can be supplied upon

request, to meet specific operating requirements (fluids and temperatures).
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‘Pro-Lite’ Volume Compensators @II’PIA’?I/?

Pressure rating internal:

Volume compensators shall normally be operated without pressure differentials. The shell and end
port can however be exposed to intermittent (short term) pressure differentials if the bladder is fully

expanded inside the shell. The compensator shells are for this reason pressure rated according to
ASME. The two standard versions are:

e Operating pressure up to 10 bar internal overpressure (fully expanded bladder)
e Operating pressure up to 30 bar internal overpressure (fully expanded bladder)

Mounted in an application where the bladder may over-fill during operation a pressure relief valves
shall always be used in the connecting circuit.

The compensators are all proof tested to 1,5 times the rated operating pressure during factory
acceptance testing.

Pressure rating external:

For subsea applications the bladder may be exposed to external overpressure if the compensator
should be run down to its fully empty state. To prevent wear on the bladder from repeated
occurrences of external overpressure the hydraulic adapters can be provided with a perforated
bushing to protect the bladder. Two versions are offered:

e Standard adapter, up to 10 bar external overpressure (fully collapsed bladder):

S

7

o Adapter with perforated bushing, up to 50 bar external overpressure
(fully collapsed bladder):
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‘Pro-Lite’ Volume Compensators @lﬁl?ll?

Compensating / vent port:

The standard compensator comes with a perforated end plate in the end cap and a split NBR mem-
brane prevent circulation of the ambient medium (fluid or gas) in and out of the shell during static

An additional strainer can be fitted to the outlet if required. Standard strainer has a 0.5mm mesh size

conditions.

and made from either stainless steel or copper.

A dedicated test/fill cap for the ambient side of the shell can also be provided. The cap can ease the
filling and air evacuation of the compensator system by enabling collapse of the bladder, applying
pressure on the ambient side of the bladder. ‘

Clamping:

The compensators can be provided with
clamps and mounting brackets.
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‘Pro-Lite’ Volume Compensators

274

Compensator sizes and volumes:

Standard compensator sizes and volumes are:

e 160mm OD - up to 10L net volume (10 bar version)

e 230mm OD - 12 to 54L net volume (10 bar version)

e 292mm OD - 12 to 54L net volume (30 bar version)

Net volume is the inner volume of the shell, bladder excluded.

Net volume Compensator shell length and dry weight
[L]: 160mm OD: 230 mm OD: 292mm OD
(10 bar internal) (10 bar internal) (30 bar internal)
2 280 mm - 4.1 kg - -
4 430 mm - 5.0 kg - -
6 560 mm - 5.8 kg - -
8 700 mm - 6.5 kg - -
10 830 mm - 7.4 kg - -
12 960 mm - 8.2 kg 580 mm - 12.2 kg 590 mm - 27 kg
20 - 850 mm - 15.5 kg 860 mm - 37 kg
28 - 1,100 mm - 18.5 kg 1,110 mm - 46 kg
37 - 1,400 -22.2 kg 1,410 mm - 57 kg
54 - 1,950 mm- 29 kg 1,960 mm - 77 kg

Overall compensator length and weight will depend on the hydraulic adapter and vent port selected.
The hydraulic adapter adds 26 to 58mm to the shell length. The optional filter housing adds 54mm.
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‘Pro-Lite’ Volume Compensators
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Ordering information:

TYPE - VOLUME - OUTER DIAMETER - MWP - EWP - MATERIAL - HYDRAULIC PORT

-VENT PORT
TYPE | VOLUME 1)} MWP EWP MATERIAL | HYDRAULIC PORT VENT PORT
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14=1/4 N = normal
8 NBR ,
160 NPT | 38=3/8 |SST=strainer,
10 10 10 LNBR ;
coM 230 Bspp | 12=1/2 |Stainlesssteel
12 30 50 ELNBR mesh
20 300 HNER MPAE |916=9/16 SCU = strainer,
34=3/4 | copper mesh
37
54
[litres] [mm] [bar] [bar] See p.3 [inch]

Ordering example: COM-12-230-10-10-NBR-NPT-12-N
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‘Pro-Lite’ Volume Compensators @II’PIA’?II?

@160mm COMPENSATORS % %
2TO 12 LITRES NET VOLUME
10 BAR % %
% % 120 2L
% % 0L || 101
8L

8L
% % 6L | 6L

4L 4L
2L 2L
\ [ ] [ ] [ ] \ [ [ [ [] [ ] [ [ ] \
L [ ] | ] ] [ ] | ]| i ] | ] | J [ ) [ \
55 M 5 5] 55 k]

| ‘B’ ] H’
[ |
@230mm COMPENSATORS
12 TO 54 LITRES NET VOLUME
10 BAR
= =
L 1 L ]
[ [ ] [
o g
I 54L 54L
\ H’ 1 E ]
| [ ]
37L 37L
‘I x@ ] || 'EL || 28L 28L
20L 20L
12L 12L
‘I | II |I ‘I I] I| | ‘I | [ ] ] [ [ ] I
| ] 11 ] 1 ][
B st i izl &

Doc. no.: 73-PS0044-00
7 of 8 Rev.: DRAFT A
Date: 10.05.2019



‘Pro-Lite’ Volume Compensators @II’PII?II?
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‘Pro-Lite’ LP Accumulators @II’PIA’?I/?

The ‘Pro-Lite” Lower Pressure (LP) Accumulators be used in both hydraulic (fluid) and
pneumatic (gas) applications.

Typical applications includes (but are not limited to):

e Volume compensation
e Fluid storage

e Fluid transfer chambers
Typical industrial applications includes (but are not limited to):

e Subsea Oil and Gas

e Topside and Land Based Oil and Gas

e Manufacturing and Construction Facilities
e Maritime and Shipboard

o Defense and Civil Industries

e Agricultural Industry

e Mining Industry

e Aerospace and Transportation Industries

The ‘Pro-Lite” Accumulators are especially well suited for all applications where the

compensators are operated in corrosive environments. The non-metal shell makes the compensator
inert to most fluids, which can lead to inner corrosion in shells made of steel. The smooth and inert
inner surface of the shell ensures optimum operating conditions for the bladder over the full
operating life of the Accumulator.
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‘Pro-Lite’ LP Accumulators @lﬁl?ll?

The accumulators comes in two main versions:

e Bladder accumulator (for air or N2 pre-charge of bladder)

PE100 SHELL

HYDRAULIC GAS CHARGING
ADAPTER BLADDER VALVE

e Gas bottles (without bladder, for additional air or N2 storage)

PE100 SHELL

ADAPTER
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‘Pro-Lite’ LP Accumulators @II’PII?II?

Hydraulic adapter - material and fitting:

Standard nipple types and sizes are:

N

e 1/4”NPT  « 1/4” BSPP « 1/4” MP Autoclave (MPAE) | /] /',:/(,’/7((//////////1///('
BE

e 3/8” NPT e 3/8” BSPP e 3/8” MP Autoclave (MPAE) ;

e 1/2"NPT  « 1/2"BSPP « 9/16” MP Autoclave (MPAE)

The hydraulic adapter is made from stainless steel (AISI 316).

Other adapter materials and port fittings can be supplied upon request.

Operating temperature and bladder materials:

The standard ‘Pro-Lite’ LP Accumulator shell is made of PE-HD 300 and offers the following service

temperatures:

-50 to 80°C continuous operation when used non-pressurized
100°C short term operation when non-pressurized
-50 to 60°C short term operation pressurized (100% filled) - 10 bar version

-50 to 40°C short term operation pressurized (100% filled) - 30 bar version

The standard ‘Pro-Lite’ bladder materials and service temperatures are:

-20 to 100°C Nitrile butadiene rubber (NBR)
-30 to 80°C Low temperature NBR (L-NBR)
-50 to 100°C Extreme low temperature NBR (EL-NBR)

-40 to 100°C Hydrogenated Nitrile Butadiene Rubber (HNBR)

Depending on client specific requirements most other bladder materials can be supplied upon

request, to meet specific operating requirements (fluids and temperatures).
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‘Pro-Lite’ LP Accumulators @II’PII?II?

Pressure rating internal:

The LP Accumulator shells are rated according to ASME. The two standard versions are:

e Operating pressure up to 10 bar internal overpressure

e Operating pressure up to 30 bar internal overpressure

Adapters with burst disc can be supplied for the gas fill port.

The LP accumulators are all proof tested to 1,5 times the rated operating pressure during factory
acceptance testing.

Clamping:

The LP Accumulators can be provided with
clamps and mounting brackets.
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‘Pro-Lite’ LP Accumulators
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LP Accumulator sizes and volumes:

Standard LP Accumulator sizes and volumes are:

e 160mm OD - up to 10L net volume (10 bar version)

e 230mm OD - 12 to 54L net volume (10 bar version)

e 292mm OD - 12 to 54L net volume (30 bar version)

Net volume is the inner volume of the shell, bladder excluded.

Net volume Accumulator shell length and dry weight
[L]: 160mm OD: 230 mm OD: 292mm OD
(10 bar internal) (10 bar internal) (30 bar internal)
2 280 mm - 5.1 kg - -
4 430 mm - 6.0 kg - -
6 560 mm - 6.8 kg - -
8 700 mm - 7.6 kg - -
10 830 mm - 8.4 kg - -
12 960 mm - 9.2 kg 580 mm - 12.2 kg 590 mm - 27 kg
20 - 850 mm - 15.5 kg 860 mm - 37 kg
28 - 1,100 mm - 18.5 kg 1,110 mm - 46 kg
37 - 1,400 - 22.2 kg 1,410 mm - 57 kg
54 - 1,950 mm- 29 kg 1,960 mm - 77 kg

Overall Accumulator length and weight will depend on the hydraulic adapter and gas charging valve
selected. The hydraulic adapter adds 50mm to the shell length. The gas charging valve and adapter
adds 61mm (72mm with protector fitted).
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‘Pro-Lite’ LP Accumulators @II’PIA’?I/?

Ordering information, LP Accumulator:

TYPE - VOLUME - OUTER DIAMETER - MWP - MATERIAL - HYDRAULIC PORT

TYPE | VOLUME (1) MWP MATERIAL | HYDRAULIC PORT
o
z z S 2 )
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4
14=1/4
8 NBR
160 NPT 38=3/8
10 10 LNBR
ACC 230 BSPP 12=1/2
12 30 ELNBR
300 MPAE |916=9/16
20 HNBR
34 =3/4
37
54
[litres] [mm] [bar] See p.3 [inch]

Ordering example: ACC-12-230-10-NBR-NPT-12
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‘Pro-Lite’ LP Accumulators @II’PIA’?I/?
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