{/USAID

&&’ FROM THE AMERICAN PECPLE

SARI / Energy

Welcome
to
India

i _— :
Introduction of the Indian T India-Sir Lana Wind Energy Knowledge Consulting 1
Wind Energy Sector nWEA Exchange Program Group

s e



.....

s < B EiE {(&/USAID
SARI.’E ergy

@q\“ oG,
. A
gﬁ o)
[ =
Ll -
._q;, aE’

\c WET

ISO 9001:2000

m Introduction of the Indian Wind
Energy Sector

Dr. S.Gomathinayagam
Executive Director
Centre for Wind Energy Technology

Er 998 wowew WIRDPCOWER . org

E-mail : ed@cwet.res.in

Introduction of the Indian India-Sir Lana Wind Energy Knowledge Consulting
Wind Energy Sector ln_WEA Exchange Program Group


mailto:ed@cwet.res.in�

(=" USAID

‘xmé

Renewables N Indla
* Wind

* Solar
* Fuel Cell
* Biomass/Bio-methanisation
* Geothermal
* Hybrid
* Cogeneration
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cwer Global Wind Power & India

DECEMBER 2008

Installed capacity

USA 25170 MW
Germany 23903 MW
Spain 16754 MW =
China 12210 MW
INDIA 9654 MW

NOW (> 10242 MW )

OUSA
BGermany
OSpain
OChina
BINDIA
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Tamil Nadu 5200 > 3200 > 4200
Maharastra 3650 3060 1756
Gujrat 9675 1900 1252
Karnataka 6620 1310 1011
Rajasthan 5400 1050 539
Andhra 8275 2110 123
pradesh

Madhya 5500 1050 188
pradesh

Others . .. 14.6
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e Fiscal/financial incentives

 Manufacturing facility development incentives

e Wind resource assessment
 Wind turbine testing
e Certification and standardization

e Human resource development and training

e Infrastructure /optimum land use
e Power evacuation/Grid management
e Domestic wind generation
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C-WET in INDIA
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Role of C-WET in Wlnd Power
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2004 @ 2005 0 2006 0 2007 M 2008 |

Introduction of the Indian fi\ India-Sir Lana Wind Energy Knowledge Consulting 8
Wind Energy Sector Exchange Program Group




oM OPLE
SARI / Energy

Indian Wind Power

e Wind Resource (Nature)

Availability, adequacy, steady, sufficient
duration, land use & prediction (human)

+
 Wind Energy Equipment (Human)

Efficient design, energy capture, ensuring
availability, controllable, easy maintenance
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e Wind to water 0.0025 to 0.005 %
e Measurement parameters

LOM :OPLE
SARI / Energy

e Data acquisition, reduction, analysis
 Wind speed map (observed wind climate)
 Wind Atlas

e Micrositing (may need microsurvey too)
 Wind forecasting
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‘energy...

. Rotating machinery

(c2)

Overhead lines

(TC 11)

Hydraulic turbines

Power Generator

a7

Industry

Bulk Substation -

u_:::.\ Subtransmission
:\\ .. System

-

Distribution Substation

ﬁ:ﬂm? | T T -

Consumer
India-Sir Lana Wind Energy Knowledge
Exchange Program

i
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Overhead electrical
conductors (TC 7)

Systems aspects for
electrical energy

supply (TC 8)
Switchgear and
controlgear (TC 17)

Electric cables (TC 20)
Insulators (TC 36)

Surge arresters (TC 37)

Power systems
management and
information exchange
(TC57)
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Dynamics
of
WEGS
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 Power performance

e Safety and functionality
e Load measurements

e Yaw efficiency

e Blade testing
e Power Quality measurements
e Acoustic Noise measurements
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swe Wind Technology Options
* Wind electric Generator(WEG) capacity and rotor sizes
e Cost effective easy maintenance type of generators
e Gear train systems with and without gears
* Features for semi/fully converted grid integration

 Wind power regulation passive to active controls and switching from
stall to pitch

* Rotor speed from constant to variable operations

* Power electronics for reactive power reduction and for SCADA/remote
monitoring

 Low maintenance and high reliability

* Interfacing turbine operation with online wind forecasting/load
schduleing

I N .
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e Wind electric Generator(WEG) capacity and rotor sizes
Power and Energy in Wind

Turbine output effectively

increases as the square of the om
diameter, e.g., nm
&4 m
D1 =25m, P1=225 Kw 1500 kW
D2 =50m,P2=? m
48 m
44 m
P2 =(50/25)2x P1 :‘::

=900 kw

Actual turbine output will
vary somewhat due to specific
design features and turbine
performance

E 1998 www WIMNDPOWER oF g
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Wind turbine principles

The basic idea is to convert one energy form into another

Kinetic Mechanical Electrical
Energy Energy Energy

Generator +
Power Converter
90 - 95%

Rotor Gearbox
45 -52% 95 -9/%

42 - 50% Efficient Today... Theoretical Maximum is 59% (no losses)

1 o .
Introduction of the Indian T India-Sir Lana Wind Energy Knowledge Consulting 16
Wind Energy Sector WEA Exchange Program Group

s e



Sub-systems

e Kinetic Energy to Mechanical
energy

 Low speed shaft

* (Gear system

* High speed shaft
e Mech to Electrical
* Generator

* GRID

Introduction of the Indian
Wind Energy Sector
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Generators

Wind Turbine Concepts
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Danish concept, Doubly fed Direct drive
constant speed induction synchronous

generator, generator,

variable speed variable speed

,!\ India-Sir Lana Wind Energy Knowledge Consulting
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T Shift in Tech
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REFOR
i

I Fixed speed I World Share of Wind Turbine Concepts

DFIG |

Rotor
Resistance
Control

Full Scale
Power
Converter

1998 1999 2000 2001 2002

——Type A —lB=Type B —=Type C =8=—Type D

- Power electronics is now in wind turbines
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Tower options

Across wind Lift load (Y)
(Side force and Torque momen
Along wind drag load,(X)
(Thrust and pitching moment)
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(Bromage and Tricklebank, 2007)
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m Resource

Private investments
Manufacturing

Competition
Health-monitoring

R&D & innovation

Small wind/Hybrid

GRID code

o~
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Gross-potential

Tax/incentive driven

From foreign
IPRs/DWG

Cut-throat
minimal

In closed doors

Stand alone

Not mandatory

India-Sir Lana Wind Energy Knowledge

Exchange Program
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_ Current STATUS Desired CHANGE

Microzonation for
accuracy

CDM/generation/gre
en Energy/Quality

Indigenous Design
capability

Open-Consortium
Learn from failures

A consortium and
industry supported

Net-metering

Power Quality/GRID
Stability

Consulting 21
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