RENEWABLE ENERGY - HYDROPOWER

Innovative solutions that harness the power of water

m ENGINEERING YOUR SUCCESS.



ropower innovations tha

Parker offers systems and intelligent solutions that reduce costs from the
outset of the build phase through operation and maintenance. By working
with Parker, you'll benefit from collaborative engineering at the beginning
of the project and field support through the entire construction cycle.

Our advanced hydraulic, pneumatic, electromechanical, and sealing
technologies help realize hydropower as a viable source of renewable
energy, minimizing cost and installation time while maximizing safety.
For example:

o Our proprietary Global Shield Coating Technology for steel cylinder
rods offers significantly increased corrosion protection for longer
component field life, but is not as expensive as investing
in stainless steel.

« Parker F37 / CPS Piping Solutions eliminate welded

pipe connections, increasing safety and decreasing W w
installation time. ' % %

« The Parker Tracking System (PTS) reduces asset (e
downtime as well as the efforts of the maintenance U
staff when replacing products such as ruptured hoses.

See more Parker innovations on the

. . Parker Tracking System
Engineered Solutions pages.

Condition-based monitoring and diagnostics

To maximize productivity and efficiency, power plant management is
investing heavily in condition monitoring and predictive maintenance
products and systems that can identify and eliminate potential problems.
Parker offers in-depth expertise in this area with:

¢ Parker Kittiwake
ANALEX fdMplus
Ferrous Debris
Monitor: Measures
uncombined ferrous
wear metal particles in oil or
grease samples.

e icountPD Online
Particle Detector: *
The most up-to-date
technology in solid
particle detection for
independent, real-time
monitoring of system

contamination trends. .
e Parker Kittiwake

e Parker Kittiwake

Acoustic Bearing
On-site . Checker: Monitors
Heated high frequency

Viscometer: ‘_ Acoustic Emissions
r ]

On-site oil .y

out-of-spec fuels or lubricants before
equipment damage occurs.

www.parker.com/energy

(AE) signals naturally generated by
analysis detects deterioration in rotating machinery.
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Micro-hydro: Harnessing the
power of small rivers

By transferring the power of
flowing water from small rivers
into rotational movement and
spinning a generator, electricity in
the magnitude of kilowatts is
produced.

Varying river flows result in
inconsistent generator speeds,
which prevent the generation of
electricity at a constant frequency.
Rather than regulating water flow
to control the generator speed,

a more cost-effective approach is
to apply the generated power to a
conversion system incorporating
a Parker grid tie inverter that will
then produce regulated AC output
at grid frequency. The core of

the power conversion system,
Parker’s AC890PX Inverter
provides quality power by
incorporating an advanced
pulse-width modulated switching
technology, automatically syn-
chronizing to the AC power grid.

In addition to micro-hydro,

higher power applications like
wave buoys and tidal turbines

can utilize Parker grid tie invert-
ers in the megawatt range. With
over 100 megawatts of grid tie
inverters deployed, Parker offers
experience and expertise in power
conversion in the energy segment.



Parker in Hydropower

Whatever the water generation method, Parker is there with a wide range of motion and control
systems and components that further the science of water energy. From cylinders that move the
wicket gates in “mega-dam” hydro installations ... to power conversion systems that harness the
energy of varying river flows ... Parker has the experience, products, and technical competence
needed to deliver consistent, regulated power.

Look to Parker for these hydro solutions:

Hydraulic controls
for turbines and
generators

Modern turbine governing
systems rely extensively
on hydraulic systems for
high power density and
precise position control.
Parker’s Intellinder™
Cylinder, custom cylinder
capabilities, and high
performance DF Plus
Proportional Valves
provide superior control
along with robust
operation.

Fluid conveyance

Parker’s F37 family

of non-welded piping
solutions reduces
potential failure points
from traditional welded
pipe systems. Parker
stainless EO2 fittings
provide leak-free
connections for standard
tubes. Parker is also the
global leader for
medium- and high-

pressure hydraulic hoses,

available with stainless
steel connections.

Bearing lube oil system

Bearings used in hydro-
electric turbines require
clean fluid for trouble-free
operation. Parker can
provide in-line filtration
solutions or complete
kidney loops for continuous
off-line filtration. We also
recommend using Parker
reservoir vent filters or
isolation systems to prevent
the ingression of harmful
particles into the lube

oil system.

Gate actuation

Hydraulics are used to
control the main inlet valve,
outlet, flood, and Tainter
gates, and trash racks.
Parker manufactures
highly engineered, custom
cylinders to operate gates.
We can provide all required
plumbing for gate systems
with our F37 piping solu-
tions. Parker also has
global capabilities to design
and build custom hydraulic
power units.



NGINEERED SOLUTIONS

Specially Designed Cylinders

Situation:

Hydraulic cylinders are critical
components of many hydro
installations and ocean devices that
must deliver reliable performance
under tough conditions.

Solution:

Parker designs and builds custom-
ized special cylinders — whether long
stroke gate cylinders or large bore
MIV cylinders — that deliver long-
term performance for all hydro plant
applications. And when maintenance
is required, Parker has the sealing
kits as spare parts.

Hydraulic Systems

Situation:

In an environment where leveled
cost of energy is the overall greatest
influencing factor in the success

or failure of a project, reliability
becomes a critical element.

A reliable hydraulic system is a must.

Solution:

Hydraulic systems and power units
designed and built by Parker with
Parker’s high quality components
assure longest system uptime for
increased field life. Plus maintenance
can be planned, part sourcing is
easy, and running costs are kept low.

Accumulators

Situation:

When hydraulic system stability or
reserve power for peak requirements
or emergency shutdowns is required,
hydraulic accumulators are essential.

Solution:

Parker’s complete range of
CE-approved piston, bladder,

and diaphragm accumulators allow
high pressure dynamic control of
the system, reducing cost through
greater system efficiency, longer
system life, less noise, and no need
for smaller pumps.

DF Plus Proportional Valves

Situation:

Traditional torque motor style
servovalves are commonly used

to position governor controls in
hydropower turbine speed
regulation. Servovalves are
especially sensitive to contamination
and can experience uncontrolled
failure modes.

Solution:

Parker DF Plus high dynamic
proportional valves are ideally suited
for governor controls. Dirt tolerant,
they offer a defined fail-safe mode
upon loss of power, making them
the best choice to optimize turbine
speed control and provide precise
control of wicket gates.

Fluid Connectors

Situation:

Most fluid system failures resulting
in expensive and unplanned repairs
originate from leaking connectors or
failed hoses.

Solution:

With pressure ratings up to 4,000
bar and bore sizes up to 6",

Parker offers the world’s largest
selection of approved and tested
hoses, fittings and couplings for
reliable, leak-free connections that
minimize the cost of downtime and
protect the environment.
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Parflange® F37 Non-Welded
Systems - Complete Piping
Solution (CPS)

Situation:

Welded piping systems are expensive,
time consuming, high in particulate
contamination, and hazardous for both
workers and the environment.

Solution:

Non-welded high and low pressure
metal pipe connection systems and
turnkey services from a single, global
source. Non-welded piping systems
are cleaner, quicker to install, safer for
workers and the environment, and re-
quire fewer interconnects, saving both
time and money. Parker CPS global
piping centers provide engineering,
installation, and flushing services.



Intellinder™ Intelligent
Hydraulic Cylinder

Situation:

Time-consuming gun drilling

adds cost to cylinder installation
for gate actuation and governance;
plus unprotected external sensors
with complex linkages are prone
to damage.

Solution:

New “smart cylinder” equipped

with Absolute Position Sensors
signals absolute positioning rather
than position relative to the starting
location of the rod. Eliminates

time and costs associated with

gun drilling and unprotected external
sensors with complex linkages.
Installation is virtually plug-and-play.
IP65 rated.

SensoNODE Low Energy
Wireless Monitoring

Situation:

On-site monitoring, diagnosing, and
managing a variety of equipment for
temperature, pressure, and flow is
both expensive and labor-intensive.

Solution:

Wireless pressure, temperature,
and humidity sensors work with
a mobile app to quickly, easily,
and cost-effectively monitor a
variety of equipment, media, and
applications. Easy installation —
just locate, place, and monitor.
In-app diagnostic tools provide
alert notifications and trending.

ATSUKAN Servo for Hydro
Governor Control

Situation:

Governor and valve actuator sys-
tems use large, energy-consuming
power units, often requiring a great
deal of pipe and consumables.

Solution:

Parker ATSUKAN EHA is an effi-
cient, all-in-one, electricity-to-action
hydraulic cylinder servo system. It
is smaller in size, requires little or
no piping, and uses a fraction of the
consumables, as well as much less
power. This results in reduced
installation and MRO time and cost.

Sentinel Portable Oil
Purification System

Situation:

Moisture in hydraulic oils leads

to degradation of the hydraulic
components and significantly
reduces the field life of the system.

Solution:

With Parker’s Sentinel oil purifica-
tion system, the oil in the system is
constantly monitored and kept dry.

Wicket Gate Servomotor

Situation:

Older, original hydraulic actuators /
servomotors for wicket gate
actuation are causing significant
downtime and maintenance.

This affects turbine speed control
performance.

Solution:

Parker custom cylinders “drop-in”
for easy installation and include
semiautomatic rod-locking design,
upgraded materials, and commer-
cially available, high performance
seals, resulting in less downtime,
lower maintenance costs, longer life,
and improved turbine speed control
performance.

LEARN MORE

Contact us:
renewables@parker.com

Visit: www.parker.com/energy
View our Interactive

Resource Guide:

North America
http://parker.com/energyrgna

International
http://parker.com/energyrgint



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, WienerNeustadt

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

AZ - Azerbaijan, Baku
Tel: +994 50 2233 458
parker.azerbaijan@parker.com

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

BY - Belarus, Minsk
Tel: +375 17 209 9399
parker.belarus@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, Budaérs
Tel: +36 23 885 470
parker.hungary@parker.com

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

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

KZ - Kazakhstan, Almaty
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 +380 44 494 2731
parker.ukraine@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
Tel: +1 216 896 3000

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

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

JP - Japan, Tokyo
Tel: +81 (0)3 6408 3901

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 7000-99

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

South America

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

BR - Brazil, Sao Jose dos Campos
Tel: +55 800 727 5374

CL - Chile, Santiago

Tel: +56 2 623 1216

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