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Wind Power

Accumulator and Cooler Products for
Wind Power Applications

m ENGINEERING YOUR SUCCESS.



Accumulators and Coolers are
used for many applications in
the wind turbine. The demands
that are placed on the

product are distinctly different
depending on the location and
the application requirements,
which heavily influence the
product selection process.

One thing is common to

both however, and that is

the criticality of reliability

and product lifetime, as
unscheduled maintenance is
normally very expensive due

to the costs associated with
system downtime, the need for
skilled technicians, the location
of the turbine itself and the fact
that the nacelles can be up to
100 meter high!




Extreme Forces

Accumulators

When accumulators of any type are
mounted in the hub of the turbine,
they are subjected to extreme forces
and vibration due to the forces
generated as the hub is turning.
Also, when used in pitch control,
the accumulators are working
100% of the time whilst the hub is
turning, adjusting the blades many
times per minute. Regardless of
the technology used, these factors
can lead to premature failure of

Wind Turbines

e Pitch Systems
e Pitch Gear Box
e Shaft Brake

e Yaw Brake

e Yaw Drive

components, if they have not been
adequately designed & tested for
these conditions. Furthermore, the
accumulators can also be used to
supply power for an emergency stop
situation where the criticality of being
available for use is high.

Continuous Development

We have developed a special rilsan
coating on the accumulator shell,
which has the purpose of drastically
reducing the friction between
bladder and shell surface in a very
cost effective way. This also has the
primary goal of increasing product
life, but also has additional benefits
of providing excellent corrosion
protection, whilst minimising any
future contamination of the system
hydraulic oil as there is extremely
little abrasion between the working
components to produce particles in
the hydraulic system. Once more,
the process of applying this coating

Coolers

We are a trusted partner for coolers
to some of the world’s leading
producers of hydraulic power packs.
We believe that this is due to our
“best in class” product range, that
has been developed over many years

for industrial applications but is highly

appropriate for use here.

We have also built up a wealth of
experience supplying coolers
within the gearbox hydraulic

/ ( circuit. This is a demanding

application due to the high
viscosity and flow rates that
are required for the cooler

to withstand. Whether the

purchasing decision is made by

producer of the gearbox, we have the

the wind turbine manufacturer or the

is technically complex
and provides a high level
of confidence to our
customers, as any non
adhesion of coating can
cause early system
failure and damage

to some of the more
expensive items within
the hydraulic system.

Advanced Technology

We work with our
customers to develop
specific rubber compounds
for our bladder, which

meet the needs of this
application in an optimum
way.

Our latest bladder with
E2 bladder mix has been
specifically designed for
the rigours of the hub and
has extended product
lifetime by 3 times longer.

it

tools at our disposal to be your ideal
development partner. Cooling of the
generator and electrical cabinet are
other fields of application.

Wind Turbines
e Power Packs
e Gear Box

e Generator and Electrical
Cabinet
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Closed Loop System

Accumulator maintenance can be a significant issue
in applications where the product is working in severe
conditions and/or difficult to access. Field maintenance

is expensive and generates health & safety concerns. a \
Diaphragm Accumulators

Parker Olaer has developed an automated nitrogen (ELM Series)

top-up system for gas charging of accumulators. This

ensures accumulators are pre-charged to an accurate Diaphragm accumulators are used on

level and reduces human intervention on site, providing hydraulic powerpacks within the nacelle for

a virtually maintenance free solution. pitch control and brake applications.

- = This product series is often utilized in
hydraulic systems that are subject to sudden
variations of pressure and help to maintain

\ Kpressure during these fluctuations or failurei

Plate Water Oil Coolers (PWO Series)

The unique PWO design features result in a turbulent oil
and cooling water flow, the key to high cooling capacity. -
This turbulent flow prevents clogging, a frequent g

. f . - )
cause to reduced cooling capacity. PWO provides an - >
oil temperature very close to the inlet cooling water — ,ﬁ;-gf" O\l o
temperature, eliminating the need for an active cooling s B

system in certain applications.
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Air Oil Cooler for Marine & Offshore
Applications (MAC Series)

The MAC series is engineered for Marine nearshore and
offshore applications and provides cooling capacity up to
300 kW. Corrosion resistance meets C4-M and C5M-M
requirements in accordance with ISO 12944.
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Bladder Accumulators (EHV Series)
- with Rilsan Coating and E2 Bladder Mix

Bladder accumulators are the predominant technology being
used today when accumulators need to be >10 litres in size,
whether in the hub or the nacelle. They are ideal when price,
space or weight is at a premium. Visually similar to “standard
accumulators”, they are very different and specifically de-
signed for use in this application.

Piston Accumulators
(EHP Series)

This product is an ideal solution in
applications where the compression ratio
between gas and oil needs to be high,

oil cleanliness is assured and where the
customer may want to more easily monitor
gas pressure.

Our piston accumulators have been
specifically designed and tested for the
rigours of this application and are being used
by a number of the world’s leading wind
turbine producers.

Modul’Air

A compact system comprising of high
performance accumulators for the hub in
offshore wind turbines - 8MW.
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We have invested heavily in
our expert team of people
who have a unique set of oY

experience, hardware and L ; e ——
software to be the leading " —
development partner.

Working closely with our
customers, we are able to
accurately model the behaviour
of the product in the field. Both
by computer simulation and by
physical product testing, we
can ensure the best possible
functionality.




Regulations

Accumulators

Due to our vast experience in
demanding markets such as
renewable energy, we are offering

an unmatchable range of rubber
compounds to meet the most difficult
applications.

Parker Olaer products are supported
all over the globe, and we will meet
customer requirements wherever
needed.

We therefore offer the complete range
of approvals, such as all key Marine

Service Centre Network

Parker Hannifin has developed a
network of trained competent persons
within Authorized Recertification/
Service Centres.

Services include: -

¢ Preparation of Written Schemes of
Examination

e Accumulator maintenance, testing
and repair

e Hydraulic system troubleshooting

e Product in stock

Parker Authorized Recertification
Centres are fully trained and offer a
wealth of experience in the Parker
accumulator and cooler product
range.

approvals (BV, DNV, ABS, LR, ...,
over and above all country specific
approvals (PED, ASME, SELO, CRN,
ARH, CUTR, ...).



Parker Worldwide

Europe, Middle East, Africa

AE - United Arab Emirates,
Dubai

Tel: +971 4 8127100
parker.me@parker.com

AT - Austria, Wiener Neustadt
Tel: +43 (0)2622 23501-0
parker.austria@parker.com

AT - Eastern Europe, Wiener
Neustadt

Tel: +43 (0)2622 23501 900
parker.easteurope@parker.com

AZ - Azerbaijan, Baku
Tel: +994 50 22 33 458
parker.azerbaijan@parker.com

BE/LU - Belgium, Nivelles
Tel: +32 (0)67 280 900
parker.belgium@parker.com

BG - Bulgaria, Sofia
Tel: +359 2 980 1344
parker.bulgaria@parker.com

BY - Belarus, Minsk
Tel: +48 (0)22 573 24 00
parker.poland@parker.com

CH - Switzerland, Etoy
Tel: +41 (0)21 821 87 00
parker.switzerland@parker.com

CZ - Czech Republic, Klecany
Tel: +420 284 083 111
parker.czechrepublic@parker.com

DE - Germany, Kaarst
Tel: +49 (0)2131 4016 0
parker.germany@parker.com

DK - Denmark, Ballerup
Tel: +45 43 56 04 00
parker.denmark@parker.com

ES - Spain, Madrid
Tel: +34 902 330 001
parker.spain@parker.com

Fl - Finland, Vantaa
Tel: +358 (0)20 753 2500
parker.finland@parker.com

FR - France, Contamine s/Arve
Tel: +33 (0)4 50 25 80 25
parker.france@parker.com

GR - Greece, Athens
Tel: +30 210 933 6450
parker.greece@parker.com

HU - Hungary, Budaoers
Tel: +36 23 885 470
parker.hungary@parker.com

IE - Ireland, Dublin
Tel: +353 (0)1 466 6370
parker.ireland@parker.com

IT - Italy, Corsico (Ml)
Tel: +39 02 45 19 21
parker.italy@parker.com

KZ - Kazakhstan, Aimaty
Tel: +7 7273 561 000
parker.easteurope@parker.com

NL - The Netherlands, Oldenzaal
Tel: +31 (0)541 585 000
parker.nl@parker.com

NO - Norway, Asker
Tel: +47 66 75 34 00
parker.norway@parker.com

PL - Poland, Warsaw
Tel: +48 (0)22 573 24 00
parker.poland@parker.com

PT - Portugal, Leca da Palmeira
Tel: +351 22 999 7360
parker.portugal@parker.com

RO - Romania, Bucharest
Tel: +40 21 252 1382
parker.romania@parker.com

RU - Russia, Moscow
Tel: +7 495 645-2156
parker.russia@parker.com

SE - Sweden, Spanga
Tel: +46 (0)8 59 79 50 00
parker.sweden@parker.com

SK - Slovakia, Banska Bystrica
Tel: +421 484 162 252
parker.slovakia@parker.com

SL - Slovenia, Novo Mesto
Tel: +386 7 337 6650
parker.slovenia@parker.com

TR - Turkey, Istanbul
Tel: +90 216 4997081
parker.turkey@parker.com

UA - Ukraine, Kiev
Tel: +48 (0)22 573 24 00
parker.poland@parker.com

UK - United Kingdom, Warwick
Tel: +44 (0)1926 317 878
parker.uk@parker.com

ZA - South Africa, Kempton Park
Tel: +27 (0)11 961 0700
parker.southafrica@parker.com

North America

CA - Canada, Milton, Ontario
Tel: +1 905 693 3000

US - USA, Cleveland
(industrial)
Tel: +1 216 896 3000

US - USA, Elk Grove Village
(mobile)
Tel: +1 847 258 6200

Asia Pacific

AU - Australia, Castle Hill
Tel: +61 (0)2-9634 7777

CN - China, Shanghai
Tel: +86 21 2899 5000

HK - Hong Kong
Tel: +852 2428 8008

ID - Indonesia, Tangerang
Tel: +62 21 7588 1906

IN - India, Mumbai
Tel: +91 22 6513 7081-85

JP - Japan, Fujisawa
Tel: +81 (0)4 6635 3050

KR - South Korea, Seoul
Tel: +82 2 559 0400

MY - Malaysia, Shah Alam
Tel: +60 3 7849 0800

NZ - New Zealand, Mt Wellington
Tel: +64 9 574 1744

SG - Singapore
Tel: +65 6887 6300

TH - Thailand, Bangkok
Tel: +662 186 7000

TW - Taiwan, New Taipei City
Tel: +886 2 2298 8987

VN - Vietnam, Ho Chi Minh City
Tel: +84 8 3999 1600

South America

AR - Argentina, Buenos Aires
Tel: +54 3327 44 4129

BR - Brazil, Cachoeirinha RS
Tel: +55 51 3470 9144

CL - Chile, Santiago

Tel: +56 2 623 1216

MX - Mexico, Toluca
Tel: +52 72 2275 4200
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