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= Goals

» TERI's activities in climate change &
renewable energy fields

* TERI & web based sharing
= Asia Pacific RE Knowledge Hub
»= Challenges



* Renewable energy has emerged as a
viable option for the climate change
mitigation.

* |n Asia Pacific a lot of developmental

activities are being carried out in the
energy sector at different levels.

= However, synthesis of best practices and
consolidation of knowledge is lacking.

= Similarly, many stakeholders do not have
access to the relevant information and
knowledge.



* To reach out the widest possible audience

= |n view of Asia Pacific’s current energy
landscape, faclilitate transition to alternatives

VIZ.

. Renewable energy
. Energy efficiency and conservation
. Innovative regulatory practices

= To provide an active tool for learning and
knowledge dissemination

= To provide a ready reference to experts and
suppliers in the field of energy
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RI's climate change

= Climate change mitigation and CDM
project development

= |mpacts, vulnerabillity, and adaptation
assessment

» Climate modeling
* GHG Inventorization
= Capacity building and outreach






Resource assessment

RE technology/product development
Performance evaluation and field testing

~easibility study and investment analysis for RE
orojects

Project development under clean climate
Initiatives

Distributed generation and delivery models for
electricity in rural areas

Renewable energy policy development and
nlanning

Dissemination of knowledge and capacity
oulilding




TERI and web based knowledge

sharing



eb based sharing .7

* India Energy Portal
http://www.Indiaenergyportal.org

» Asia Pacific Renewable Energy Hub
http://www.aprekh.org

* ENVIS (Environment Information System)
Centre on renewable energy and
environment) http://www.terienvis.nic.in

= EduGreen http://edugreen.teri.res.in/

= Youth for Ethical Action and Respect for
Nature http://www.yearnindia.net/




= PACCIFY (Programme for Awareness on
Climate Change Issues Featuring the

Youth)
http://edugreen.teri.res.in/paccify/index.ht

m

= Sustainable Habitat Design Advisor
http://www.sustainable-buildings.org/
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Applications

Renewable energy options available today can meet demand for
diverse applications like village electrification, arid power
deneration, decentralized energy supply, and transpaortation. The
following sections discuss these applications of renewahle
energy in detail.

Distributed Power Generation

Distributed generation (OG) is the integrated or
stand-alone use of renewahle energy technologies
hased on locally available resources for electricity
generation close to the point of consumption.

Eee Decentralized Enerdy Supply
‘_\___ B Fenewables can supply thermal energy in different
W temperature ranges. Some of these options can also
he adopted as demand side management (DS
measures.

Grid Conected Power Generation

| Fenewable enerdy resources can also be

e Narnessed for supplyving grid-quality electric power
to the national grids thereby complementing the

mainstrearm grid powet.

e,

Transportaion
Renewable energy resources can offer environment-
friendly alternatives to the petroleum fuels.

4eri

Updates

A Case Study on Solar Technologies
200 KW SPY poweer plant having 2690
humbers of pol-crystalling silicon PY
modules each of 75 Wp capacity.
moare

Events
< Wiorld Future Energy Surmimit
21 - 23 January 2008
Ahu Dhahi, UAE
- Energy Expo 2007 3rd International
Exhihition & Conference
T -9 Decemhber 2007
Ahmedahad, India
- ERNERGALA International Renewahle
Energies Exhihition
G- 8 Decemhber 2007
montpellier, France

more
Mews
- Chennai Petroleurmn seeks to set up new
wind power capacity
Mint, 21 Movember 2007
« Capital to earn credits
The Hindu, 20 Movember 2007
- Hybrid solution
The Economic Times, 13 Movember
2007

more
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Applications

Applications » Distributed Power Generation

Distributed Power Generation
_Sl:ular
Wincd

Eliu:-m;ass and hiogas

Distributed generation (DG is the integrated or stand-alone use of small, modular electric
neneration close to the point of consumption; using either combustion-based
technologies, such as reciprocating engines and turbines, or non-comhbustion based
technologies, such as salar and wind energy, or fuel cells. In such locations where grid
extension is practically not feasible for techno-economical reasons, distributed generation  =mall bydro

plants could offer a cost-effective option. A distributed power generation system, therefare,  Industrial and Urban

Liuid hiofusls

could also be anisolated renewable energy resources based power supply intended to waste
provide avillage with energy forvatious applications. 16 addition to the envirohmental Hybrids
aspects also the shorter construction period can be considered as a key driving force :

: : Geothermal
accelerating the development. Essentially, reneweahle energy resources bhased BEAEE
distributed or decentralized generation has tremendous promise for providing efficient Hydrogen and fuel cells
and ernvironmentally friendly electricity supplies in the developing countries. Moreover, Cthers

heing based on locally available resources, such systems induce a degree of self-
reliance thatis not possible with imported fuelsifuels transported from long distances. This section details out

distributed ar off-grid power generation options based an different renewable energy resources and
technologies.
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Ciztributed Power Generation ¥ Biormass and biogas

Biomass and biogas

Technology EE

Biomass power is the electricity that is produced from biomass fuels. Biomass includes
plant materials and animal products, and hiomass fuels include residues from the wood
and paper products industries and residues from food production and pracessing.

Gaseaous fuels produced fram solid hiomass, animal wastes, and landfills are also used
as hiofuels. The majority of hiomass electricity is generated today using the steam cycle,

Zolar

Wincd

Biomazs and biogas
Liguid hiofuels
Small hyddro

Industrial and Urban

weaste
which employs a haoiler to produce steam. The hiomass is burnt in the hoiler to provide the Hbrids
required heat. The steam thus produced is made to turn & turbine, which is connected to a b

Geothermal

nenerator.
Hydrogen and fuel cells
Solid hiormass can also be corwerted into & fuel gas in a gasifier. Here inside a gasifier, 3 opers
very hot, axygen starved environment is created. Heat reactions take place inside the
dasifier atvarious stages to produce an energy-rich, flammahle gas. This biogas can be used to pravide the
required heat energy in a hoiler in order to produce steam for running the turbines. Biogas can also be produced
through a process known a5 anaerohic digestion. The gas is produced in an aitight container, which contains a
mixture of hacteria. Complex chemicals, such as fat and protein, are broken down progressively into simpler
malecule. The final product is a hiogas containing methane and carbon dioxide. The biogas can be used for
heating or for electricity generation in a modified internal combustion engine. However, advanced gasification
technologies, with sufficient energy to fuel a gas turbine, are necessary for convering animal waste to a hiogas.
Mumerous researches are currently underway to develop such comhbined-cycle generating plants.

Biomass and biogas power plants are the most suitable option for distributed poseer generation in many parts of
the wearld. This is primarily due to the ease of availability of hiomass fuel in many parts. Avariety of raw material,
including agricultural wastes, urban wastes, and so on can be used as a fuel in these power plants, thus offering
the possibility of flexible operation. Biomass and biogas technologies can canvert renewsahble biomass fuels into
electricity (and heat) using modern boilers, gasifiers, turbines, generatars, and fuel cells.

There are some disadvantages to the use of hiomass technologies. Most of available hiomass fuels contain less
concentrated energy and therefare require some sot of preparation and handling hefare they can be usedin a
hiomass poveer plant. These factars contribute to higher costs. In addition, there are other challenges to
increasing the use ofthis technolooy for distributed power generation. & [arge amount of research is required to
develop high-vielding energy crops, low-input energy-crop farming practices, and also for improving hiomass
technologies to increase the overall efficiency.
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Biomass

Biomass has been ane aofthe main enerdy sources forthe mankind ever since the dawn of civilisation,

although its importance dwindled after the expansion in use of oil and coal in the late 1gth century. There has
heen a resurgence ofinterest in the recent years in biomass energy in many countries considering the
henefits it offers. ltis renewahle, widely available, and carbon-neutral and has the potential to provide
sighificant productive employment in the rural areas. Biomass i also capahle of providing firin enerdy.
Estimates have indicated that 15% - 0% ofthe world?s primary energy use could come from biomass by the
wear 20480, Currently, ahout 11% ofthe world?s priman energy is estimated to be met with biomass.

Forlndia, hiomass has always bheen an important energy source. Although the energy scenario in India today
indicates a growing dependence on the conventional forms of energy, about 32% of the total primary eneroy
use in the country is still derived from biomass and mare than 70% of the country?s population depends upon
it for its energy needs.

India produces a huge gquantity of biomass material in its agricultural, agro-industrial and forestry operations.
According to some estimates, over 500 million tonnes of agricultural and agro-industrial residue alone is
generated every year. This quantity, in terms of heat content, is equivalent to abiout 174 million tonnes of oil. A
portion of these materials is used for fodder and fuel in the rural economy. However, studies have indicated
that at least 150-200 million tonnes of this biomass material does not find much productive use, and can be
made available for alternative uses at an economical cost These materials include a variety of husks and
straws. This quantity of hiomass is sufficientto generate 15 000-25 000 MW of electrical power at typically
prevalent plant

Biomass Gasification

Biomass gasification is the process through which solid biomass material is subjected to partial combustion
inthe presence of a limited supply of air. Inwhat is known as a gasifier, solid fuel is comvertedm by a series of
thermo-chemical processes like drying, pyrolysis, oxidation, and reduction to a gaseous fuel called producer
nas. The ultimate productis a combustible gas mixture known as Yproducer gas?. If attmospheric airis used
as the gasification agent, which is the normal practice, the praducer gas consists mainly of carbon manaxide,
hydrogen, and nitrogen. Atypical composition ofthe gas obtained from wood gasification, on volurmetric basis,
is as follows:

Carhon monoxide 18 7 22%

Hydrogen 13 7 18%



e

YWiew  Favorites Tools

Helm

Asia-Pacific Renewable Energy Knowledge Hub ‘m

|Search

Home
Ahout the Portal

= Applications
Diztributed Power Generation
Decertralized Energy Supply

Grid-connected povwer
generation

Tranzportation

E kKnowledge Bank
Statistics

Caze Studies

Paolicies

Links

Directories

Atticles, Papers and Reparts

Energy Bazics
MHews
Events

Statistics

Hore v Knowledge Bank » Statistics

The section on statistics provides details of deployment of renewable energy technologies in the
overall context of energy utilization at the countryfregional level along with other relewvant data needed
for further analyses,

India Eneriy Fordal

[EA Renewable Energy Statistics

Ministry of Wew and Renewahle Energy (ndia)

SWERA

key Development & Data Statistics MWorld Bank)

Indicator Graphs{(UMNEF)
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Energy Statistics » .«
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A dedicated section on Energy statistics provides users an insight into Indian as well as Energy Maps
nlobal energy scenarios interms of resources, demand, supply, and installations; amaong
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Hore v Knowledge Bank » Statistics

The section on statistics provides details of deployment of renewable energy technologies in the
overall context of energy utilization at the countryfregional level along with other relewvant data needed
for further analyses,

India Eneriy Fordal

[EA Renewable Energy Statistics

Ministry of Wew and Renewahle Energy (ndia)

SWERA

key Development & Data Statistics MWorld Bank)

Indicator Graphs{(UMNEF)
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Energy consumption per capita

Unit = Tonnes of 0il Egquivalent

—  Afghanistan
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— India

= Maldivez

Nepal
- E'akistan
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Horne = Case Studies

This section presents case studiesfhest practices, cateqorized thematically.
Each case study also provides all the relevant project information such as
project location, date of commissioning, and specific features.

Latest Case Studies

- Public sector financing for wind
power develo...

= Wind power development by
the private sectar ..

Search in Case Studies

| HGQJ - Solar and Wind Energy
Fesource Assessment (W
Browse by Applications - Biomass-hased Power
: Generation and Co-generat...
|Se|en::ta|:|pt||:|n b |

= Of-Grid Renewakle Energy
Development (Techni...
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Home = Cazestudies = Sustainable Rural Electrification

Sustainable Rural Electrification

Title
Keyvwords

Country

Location
Participants/partnerships
Duration

Funding

Backoround

Objectives

Description
Barriers/Cvercome
OutcomesImpacts

Critical Instruments and its
impacts

Lessons Learned
Replicahility

Themes

Sustainable Rural Electrification

Ervironmental Governance, Human Capacity Building, Enviranmental
Technologies

Bhutan

LA,

International Organisation, Central Government

1997 - Ongoing

13 Amount $12.90M, 2 Sources of funds: ADB $10M, Borrower $2.90

The ohjectives ofthe Project are: to provide oppaortunity for cash-
nenerating business, joh creation adeguate education, and health
services to rural people in Bhutan through electrification by indigenously
denerated hydropower and solar panels.

The scope of the Project includes: Part A Rural Electrification by 33 kY
and 11 KV distribution system; Part B: Remate rural electrification by solar
panels for schools, hospitals, and other local community facilities; and
Part C: Small-scale pilot Supendsory Control and DataAcquisition System
(SCADA)

Full Case study
[
[,

Awrareness, Organisational Arrangement, Capacity Building, Technolagy,
Design Planning and Management

MIA, on-going project
MLA

Decentralized enery supph -= Household -= Biomass and hiogas
Decentralized energy supphy -= Household -= Saolar

Distributed Power Generation -= Salar

Distributed Power Generation -= Biomass and hiogas

Distributed Power Generation -= Wind

Nistribnted Power Genearatinn -= Small hedrn
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Horne = policy

This section presents policies, categorized thematically. Each policy also
provides all the relevant project information such as project location, date of
commissioning, and specific features etc.

Latest Policies

- Global Eenewahle Eneroy-
P

- Policy Briefs...
- Indian Renewable Energy Paol...

Search in policies

| |E8

= Rural Electrification Polic...
- Policies for development of..

Browse hy Applications
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Decentralized energy supply

Given the fact that the renewable energy resources are diffused and scattered, they provide an ideal option for
decentralized energy supply as compared to conventional sources that need to he transpored ta the use-
paint. Anather advantage of renewable energy resources lies intheir ability to meet thermal eneroy
requirements bheside those pertaining to electricity. Indeed |, renewahbles can supply thermal enerdgy in
different temperature ranges, for different applications, across varied sectors like agriculture, buildings,
industry {including micro, small, and medium enterprises), and households. Some ofthese options can also
he adopted as demand side management (DSM) measures because they help reducing demand of
conventional fuelsfelectricity. These technological options are dealtwith in detail in the following section.

Weh Link

@ APFED Best Practices Database
The BFF datahase is a collection of numerous best practices related to sustainable development
Thermal applications of gasifier system in small industries
TERI has heen involved in several projects to improve thermal efficiency of hiomass usedin
several of small and micro industries.
UNEP: Envirohiment Knowledge Hub
fanthly per capita consumption of fuels in rural areas in South Asia
Emvironment Knowledoge Hub
Primary cooking fuel usade, % of households in South Asia
LUINEP Emvironment Knowledge Hub
Fenewable energy indicators
UNEP's Enviromment Knowledoe Hub
Renewable energy potential in South Asia

@6 @

¥ Distributed Power Generation (2

* Decentralized energy supply (=)

* Liguid biofuels (1)

* Grid connected power generation (3)
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Hore ¥ Knowledge Bank ¢ Directories

The section on Directories has Directory of Experts, Suppliers & Manufacturers and Organisations.

- Experts

- Suppliers ! manufacturers

- Droanisation f Metworks
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Horne = Articles, Papers % Repors

Latest Articles, Papers &
This section presents Articles, Papers and Reports, categorized thematically. Reports P

Each Paper also provides all the relevant project information such as project
location, date of commissioning, and specific features. =+ Solar Thermal Power generat...
=+ Small Wind Machines..
Search in Articles, Papers and Reports =+ Hydrogen & Fuel Cell Techno...
=+ Solar photovoltaic enercy: ..

| HGG] =+ Wind energy; A Compendiurm...

Browse by Applications +Wind Eneray...
=+ Patently nnovative...
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Solar photovoltaic energy: Trends and status \

Prepared for
Asian Development Bank
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Case studies
Hybrid minigrid- based on solar PV [2]
Country: India Provinee: West Bengal Area: Sunderbans

Implementation Level: Local level Duration: 1996-2003
Sponsors: Central subsidy, state subsidy, local area

Background

Ohjectives

Sundlerbans is part of the vast delta of the river Ganga, an area
characterised by mangrove swamps and islands interwoven by a
network of small rivers, waterways, creeks and tracts. The tidal
swamp forests of the delta and their unique ecosystems are the
habitat of the endangered Roval Bengal Tiger. The majority of
the population in the Sunderbans is dependent upon agriculture
and fishing, and on the mangrove for forest related resources
such as firewood, honey, timber, tannin, charcoal, fruit and
fodder. Prawn cultivation for export is another business
opportunity for this region. To protect the natural habitat,
environment and the bio-diversity of the region, the
Sundlerbans Biosphere Reserve was established in 198g. The
reserve covers 8,630 sq. km, including about 5,366 sq. km of
human habitat. The remote villages and hamlets of the delta
suffer from a chronic shortage of energy due to the un-
availability of grid power. It is extremely difficult, if not
impossible, to extend high-tension transmission lines to these
areas as most of the places are separated from the mainland and
from each other by wide rivers and creeks. In the absence of
erid power, the alternate fuel sources are kerosene for lighting
and diesel generators for electricity. Since it is highly cost-
prohibitive to draw transmission lines across very wide rivers
and creeks, renewable energy is considered to be the right
choice for providing clean energy to these remote settlements.
Village-level minigrids based on biomass gasifier, solar
photovoltaics, wind-diesel hybrid and tidal power technologies
are used for supplying electricity for domestic and commercial
applications. In addition, solar home lighting systems and
portable lanterns are also used in many households,

Although solar home lighting systems are the most widely
accepted solar based electrification option in developing
countries, they have limited scope for productive uses and
overall community development, such as the provision of safe
drinking water and vaccine refrigeration. Mini-grids are a better
option, as they are able to generate three-phase AC electricity
and distribute it through low-tension localised networks for
many diverse applications. However, financing SPV mini-grids
is a challenge as the cost of electricity is high compared to most
other options. The objective of the mini-grid model is to
implement a financing scheme that is based on a judicious mix
of well-targeted central subsidy to take care of the initial cost of
the generating unit; state and local area development funds to
lay the distribution networks; and revenne collection from the
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Crifical ingruments

Wing SPV mini-grids with o cemulative installed capocity of
3445 kWp bave been installed by WEREDA in Supderhans,
Together they serve ahoul 1750 congemens (@ eonsurmer is
defimed as o single household or shop, commercial wnith The
lnrgest and most receml mink-grid bas 1o KW peinsialled
capadties and serves more than 750 consumers. The total
investments in setting up these mink-grids ave .48 million.
Each of the 1750 consemers, who tvpleally sould hase nsed
keroseme fivr lighting, and diesel-based hotbery ebarging for TV
viewing, has the potential of saving paf o kg OO, emislons
annually, ns per o stidy conducbed bn the vear 2oon. Al the
national kevel, setting-ap mini-grids has mookded the use of
dieer] hused mink-grids (the only baseline option, ns grid
extension s mol technieally fensible]. Considering the emission
rofte of 1.7 kg U0z per kWh for diesd -gemerated eleciridin, each
o KW mink-grid bas the potentiol of siving abowt 0o toanes
af Oz emissions amnually.

snother survey in this reglon hos reported upon the tnngible
henefits of 8PV mink-grids. These hepefits inchade the ability o
o mgrieuliurnl work ot mdght, loeger periods of work far small
trades and besinesses, and on ensubng incrense Inincome dos
1o these extended howers of operation. In add Rion, soeinl
henefits such as lomger periods for stiecving, saving i time for
enoking, enterininment, ond Geilitation in night movement and
phshea] comiors are also realized.

The Benderhons mdni-grid moced Is o eombimation of eoomomie
instremients in ke form of o fudiclons mix of eeniral, state and
loeal level developmenial fending, comenunity finarcing,
pukdic-privote-localcommenity partnerships amd il malninins a

urkque design, planning arc management npproach.

Design, plomning and mansgement

Fnbast design based an the wse of loeal materinl apd expertise,
o] plonming ared efiective management by imvolving the loeal
eoanmenity: The suscsess of anv village bevel scheme in providing
hiosle serviees that are based on new technolegies depesds an
o sl il has been designesd and implemenied. First, the
design shonld be sueh that it ean be imphaenented in remobe,
grogruphically -challeged locations. For example, the
trapspartation of any nmberial i this ares is by boat. The design
shoukd therefore not ineorporate the trnsporintion of heasy

Skl

Foes forservine model fhat mealches Hie ponsg capaaity of the
uger fo the feve! of the sevvdecs procdded and om efffeaoe wee of
wardans desiogmenivd firedimg for sethimg up the utility: In

arens where grid extersion is mot feasible, communities often
depend on fnds such ns kerosens nnd diese] for meeling ke
elevtricity service requiremsents. Solar P based aptions, though
vilahile nnd pser friendly, are beyond the means of the neral
copsumer | the delivery system follows an oweership meockel
Whille there are innovations throegh roral ecredit mechani=ms
that have inuproved the affordability of solor systems, nuink-grids
are foand o be o betler aption for serving a large community
with diverse needs. Howeser, the challenge is how o masimioe
the henefits of suhsldy agencies while ensuring thal the
codsimer |5 bappy with payieg for the services, Though the
MNES provides n subekdy of up 1o 5o pereend of the capiial ms,
codsumer fnaneing of the remainkng 50 percent o the ense of
expensive P technology is foumd 1o be quite diffieuli.
[necwvations im aecessing loeal devel opemiental fonds and stake
fienids for setting wp ke village level utility, and enswering iis
(&M from the sale of electricity, hove brought dean electnicity
servoss within affordable Bmits o the ruml consomer,

Parinerships

/i oase af pueblicpeionte lpeal-commumdiy parinersidn
wnth e defined rales and responsitdlitdes: Though the role of
varions types of parinerships s well accepted inoall nspects of
sustninabde developenesd, one enn petnally see them waork
effectively in Senderhans. To start with, there bs intra-
governmenial partnerships where the cendre, siabe nnd local
govemmenl instiutions have poolead-n resourees o sel opibe
utilivy. En peldition, there are publicoprivate partnerships in
whieh WEREDA his worked effectively with the prisate seebar
F mepplier te sel wp aed mointadn the wtility. The mos

effective partnerships have heen forged between the staie and
the commmnity. In these reloticonships, the village commitbess

have heem sneessful i monnging e entire scheme wnder the
technical snpervsion of the stnte.
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Applcabiiy

The Sanderhans meode] bas provided the following lessons

t. That the commenity s willing to eo-firaees naml
electrifiention projects to ke extemt that they are expecisd
o pav i fee for the servce. In other waords, o comSinaticn of
public fumsds for seiting wp the mind-grid, aed eostribaziions
frnm the commumity in the farmeof revenoe from the sale of
electricity, which can be used towards the O&M of the
fneility, ks a vinhle financial model for mral eecirfication
projecs.

z. ‘That the cossumer finds it easy o 2ceept the rurml
electrifiention schems based on ahiernate technologies if the
kel irvestment by them including the npplication fees for
ke levtricity connection, costs af infernal wiring and
fixtnres, manthly bill @i are of the snme order as that of the
grid hased eleetrification

3. With the provision of electricity amd after hoving feli its
Bereefil, demmedds for more connections, more connecbad
load per howsehakd and meore howrs of asailability base
Iincrensed. Reallstic demand nssesement is thus o eritical
parameter for the suceess of such prjects.

4. CUonsidering the faet that renswnhble energy teehnology s 2
refatively new option for the community, procedures such s
after sales serviee, revenue collection, eie, bave been
relatively ensy heraese of the involvement of trustworthy
government institutions and comeminity representatives.
Emireprencurs in similar mses woekl be more soecessful if
they alrency bad a presence and aceepiamee in the
commumniiy.

5. Inplonning a village level inhiative such as the mini-grid,
ke project planning forses more oo the techaieal design
arl D&M pspects. Management aspecis are ofien
overlnaked. Onee the plant = commissioned, then
management relaied problems may stant surfacing and may
requine sonsidernble effort o sort out.

Asenenpared b solor-home-systems based mml ekectrification
whiere the ones of the battery replacement is on the user, the
miini-grid modd, or the fee-dorservies model, takes mre of the
entine (&M requirements through maonthly revenne collecton.
In addition., this model also feilitates developneent of local
enterprise=hath om the supply side (sales amd servicss of the
energy effickenl devierss) and on the demand side (small shops,
enlertainment eenbres)-—thereby fostering the seomomie
developeent of the region. This dellvery madd bas the
pabemtial for replication in many remole inaeoessible areas of
developing countries. In many arens, it can serve the purposs off
pre-electrification. The distribstion mebwork and institeticeal
arrangemenis man ensily be wed for grid-electrification i and
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Total installed capacity in Asia s as follows,
Asian installed Wind power capacity
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Figura i Tolal installed capacity in Asia

State of art of technology
Figure 8 gives briefidea about turivine developments sines 1@ 0.
S of tarbines increased from 30 KW in 1980 o sMW (5000 kW)
im 200, sMW turhine is designed amd developed by REpower and
i operating in Germany sinee 2004 (shown in fgare 4). 50 far this
is the largest wind turhine svadlabde in the workd,

Presemtly, wind turbines of BoakW, 1250k, 1300k,

1650kW, 160k WaoookW, 2300kW, W, 3000kW and
Fi00kW are also available and nstalled fully

fiowres e, e evnthracher.de
Figure 8 Trends in wind turbines” apacties
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Indian auto giants tie up for hydrogen vehicles
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Draft law seeks to raise renewable power generation to 10% by The Financial Express
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Chennai Petroleum seeks to set up new wind power capacity
T Source : Mint

About the Portal Date: 20071121

- N
iiﬂ:jlzténlgﬂank In an effort to further henefit from tax incentives offered by the government forwind power projects, CPCL

g (Chennai Petroleum Corporation Ltdiplans to expand its wind power capacity from the existing 17 .6 kv
Statiztics Chennai Petroleum, & subsidiary of state-owned Indian Qil Corporation Ltd, is the first public sectar firm in the
Case Studies country to set up wind energy projects. The company planned to use the power generated from its existing
Policias wind power facility in a “5.8 million gallon per day seawater desalination plant' that is coming up near
; Chennai and will be ‘commissioned by March 2008° Drawn by the underlving tax benefits and potential
LS earnings, several oil and gas companies are looking to invest inwind power projects in the country. Other
Directories companies with such plans include Hindustan Petroleurm Corparation Ltd, Bharat Petraleurmn Carporation Ltd
Articles, Papers and Reports and Qil and Matural Gas Corporation Lid.
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EMERGAIA International Renewable Energies Exhibition

From Thursday, December 06 2007 - 8:00am
To Saturday, December 08 2007 - 5:00pm
Every day

Location: Montpellier, France
Contact: Conference Secretariat
La Cotonniére - Les Mouvelles 13830 Roguefort (France) Tel; +33 (004 42 71 73 297 +33 (004 42 7309 33

Faw +33 {04 42 73 29 38 Web site: wwhw energaia-expo.com
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