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From the Editor

Debashish Majumdar

What took nature to create in thousands, if not in millions, of
years, in the next few decades human society would burn

away fossil fuels, without any concern about the environmental and social
costs of such consumption. In the years to come there will be a major shift
in economies from being driven by fossil fuels to being renewable energy or
hydrogen driven.

This is not just a possibility. Steps have been initiated by a group of nations
with large economies to develop technologies to produce, store, transport
and use hydrogen for production of power and transport – the largest sectors
in the current fossil fuel consumption. The driver for such an initiative is
the social and environmental costs of fossil fuel consumption.

In the years to come, energy use would be decided more by the environmental
and social costs and not so much by the real costs currently being paid. The
current prices of the different fossil fuels such as coal, petroleum and natural
gas are fixed by demand and supply and some direct subsidy. What is not
known is the hidden subsidy (sic!) cost society will pay in the near future
for exhausting this precious fuel created over millions of years.

There has seen a global spurt in development and utilisation of all forms of
renewable energy and India is not lagging behind. The current share of
renewable energy at approximately 7100 MW is roughly 5.9 per cent of the
total installed power generation capacity in the country.

Fossil fuels, mainly coal and petroleum leads to large-scale environmental
degradation, loss of forests, water and air pollution, generation of wastes
like fly ash and emission of greenhouse gases that contribute to climate
change. Large hydropower projects may lead to submergence of lands and
forest, loss of biodiversity, silting, water logging and salinity.

Findings from a number of studies show that when the external costs of any
large energy project is not included in conventional energy power it tends
to discriminate renewable energy power in terms of tariff and benefits. The
social costs are rarely evaluated often taking the excuse of lack of data and
incomplete knowledge of the related impacts.

In much the same way as gender budgeting has taken centre stage in the
planning process, the time has come for social and environmental costs to
get reflected in real prices. Only then will Renewable Energy Sources fill
the growing gap in energy demand.





Shri  Somnath Chatterjee, Hon’ ble Speaker, Lok Sabha releasing the book entitled “SUNYA

THEKE SURU” at Kolkata

LOK SABHA SPEAKER RELEASES BOOK ON IREDA CLIENT

Hon’b!e Shri Somnath Chatterjee, Speaker, Lok Sabha, released a book “SUNYA
THEKE SURU” at the premises of M/s. Geetanjali Solar Enterprise on 12.01.2006 at
Kolkata. Prof. A.K. Barua, former Director, Indian Association for the Cultivation of Science
and Chairman, Indian Road Map on Solar Photovoltaic of Ministry of Non-conventional
Energy Sources, Govt. of India, New Delhi, presided over the function.

A 22 year old organisation, Geetanjali Solar Enterprise, originally funded by Indian
Renewable Energy Development Agency (IREDA), is a pioneer in the field of Solar Energy.
This book “SUNYA THEKE SURU” is a compilation of different news published in the
newspapers from the initiation of the organisation and also traces the development of
solar energy applications from the beginning.

After releasing the book, Shri Somnath Chatterjee appreciated the total endeavour
taken by Shri Anupam Baral, Proprietor of Geetanjali Solar Enterprise to popularize
Solar Energy applications in the remote, non-electrified areas of the country. Besides he
also took keen interest in the Solar Toys that are new in market as these toys will bring
consciousness about non-conventional energy among children. Prof. A.K. Barua spoke
about the bright prospect of Solar Energy all over the world and hoped that many new
entrepreneurs will enter in Solar Energy field to enlighten the villages of the country.





IREDA WELCOMES ITS NEW CHAIRMAN

Presently Secretary to the Government of India since 1 February 2006,
Shri V. Subramanian belongs to the West Bengal cadre 1971 batch of the
Indian Administrative Service. A Commerce graduate of the University of Madras
and a qualified banker, he started his career as the Sub-Divisional Magistrate
at Kalna and Barrackpore during 1973 to 1975. During his stint with the
Government of West Bengal, between 1975 to 1983, he was the Additional
District Magistrate, 24 Parganas District and District Magistrate, Burdwan
District. He also was Excise Commissioner and Managing Director of the State
Cooperative Bank.

He was deputed to the Government of India in 1983 as Deputy Secretary,
Department of Expenditure and was a Director in the Department of Economic
Affairs during 1985-1989. In 1990 he went on a Commonwealth assignment
as Adviser on Loan and Grant Management to the Government of Mozambique.

On his return to West Bengal, he was Power Secretary and Labour Secretary
in the State Government.

Shri V. Subramanian came back to the Centre in February 2000 as Financial
Adviser, Ministry of Civil Aviation, Tourism and Culture. In December 2004,
he joined the Ministry of Rural Development as Additional Secretary and
Financial Adviser, where in October 2005 he was promoted as Special Secretary.

IREDA, its Managing Director, Directors and Staff welcome Shri Subramanian
as its new Chairman and commit our wholehearted support to him in leading
the organisation.
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ENVIRONMENT AND SOCIAL IMPACT OF RENEWABLE ENERGY

H.P. Garg✱

Focus : Environmental and Social Impact of RE

ENERGY SCENARIO

The   availability   and   consumption   of   energy
is an index of prosperity of a country. We need
more energy, due to population growth,
industrialization, more agriculture production, and
rising in  living standards. The energy consumption
per person in India is very low and is about 610
kwh/year whereas China is 1400, Germany 6900
and USA 13000 with world average of 2400 kwh/
year. The Human Development Index (HDI) in India
is also very low (below 0.6). The Human
Development Index (relating education, health and
prosperity) is a composite index and is directly
proportional to the energy consumption per year per
capita as shown in fig 1.

IREDA Chair Professor,Center for Energy Studies, IIT, Hauz Khas,

New Delhi 110016

✱

Figure 1:  Human Development Index against energy consumption.

The present electric installed capacity in India is
about 1,19,000 MW and the energy demand growth
is around 8 to 9 percent per year which shows that
we shall be needing around 1,00,000 MW additional
capacity by 2012.

In India, about 70 percent of the population lives
in villages while 70 percent of conventional power is
used by urban consumers and nearly 80 percent of
rural population depends on agriculture and allied
activities for its livelihood. About 50 percent of the
rural people live below poverty line and a vast number
of these rural poor belong to schedule caste, scheduled
tribe, backward classes, landless labourers, small and
marginal farmers and rural artisans who can not pay
electricity charges.
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Energy demand pattern in rural areas could be
attempted in various sectors like household,
commodity, agriculture and small-scale industries.
Under household sector could be included end uses
like cooking, lighting, heating, cooling and water
supply. Under commodity sector could be included
buildings, transport, lighting, water, environment and
culture. Agricultural inputs like manure and fertilizers,
seeds, irrigation, animal and human labour,
machinery and post harvest processes would make
the major demand on energy in agriculture. Under
small scale industry and services could be included
agro based equipment, construction industry, artisanal
industry and agro-business like rice mill, and under
private enterprises could be included shops,
carpentry, etc.

Recently, many micro-studies have estimated
energy use patterns in rural households. Most of the
studies reported that domestic sector was the major
energy consumer and cooking and heating consumed
bulk of the energy. Since a large majority (around
80 percent) of the rural population do not have enough
purchasing power, they survive on non-commercial
energy sources like firewood, cow dung cakes and
agricultural wastes which constitute 65%, 15% and
20% shares respectively.

The Indian energy sector is regulated, supported
and owned primarily by government organizations
and  agencies.  The Ministry of Power is responsible
for perspective planning, policy formulation,
processing, monitoring and implementation of power
projects, training and manpower development,
administration and enactment of legislation,
transmission and distribution.  The Ministry of Power
is assisted by the Central Electricity Authority and
several public sector undertakings, autonomous bodies
and statutory corporations.

The main constituents on the demand side are
the agricultural, domestic and industrial customers.
The agricultural sector has always been subsidized.
The domestic customers have also been subsidized,
but not as much. The industrial sector is to pay very
high prices. Tariff revisions are generally carried out
on an adhoc basis, the sole criteria being the absorbing
capacity of the customers.

Lack of resources and project implementation
delays, led to insufficient generating capacity growth,
resulting in capacity falling short of rising energy
requirements.

Low plant load factor (PLF) and high transmission
and distribution losses add to the supply deficit
resulting from insufficient generating capacity and
rising demands. India’s PLF is 64.7% against an
international average of over 70% owing to old
inefficient plants and wide disparity in peak and
non peak demands causing voltage and frequency
fluctuation. Also the transmission and distribution
losses are over 22%, far higher than the international
standard of 7-10% because of low voltage distribution
network, theft and pilferage accounting to 50 percent
on National average in India.

Energy consumption by different economic sectors
are as follows:

Industry : 49 %

Transport : 22 %

Residential : 10 %

Agriculture :  5 %

Non-energy uses : 11 %

Other energy uses :  3 %

The domestic sector is the largest consumer of
energy in India accounting for 40-50 percent of the
total energy consumption but bulk of it comes from
non-commercial energy sources in the rural household.
The overall share of commercial energy consumption
in country is increasing every year.  The electricity
share is also increasing and it is more in the industrial
and agriculture sectors as follows:

Industrial : 35 %

Agriculture : 31 %

Domestic : 21 %

Commercial :   6 %

Traction :   2 %

Others :   5 %

The Government of India has set up an agenda
of electrifying all villages by 2007 and providing power
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to all by 2012. It is following a comprehensive and
holistic approach to power sector development
envisaging a six level intervention strategy at the
National, State, Electricity Boards, Feeder and
Consumer levels. It is proposed to electrify all the
un-electrified villages through grid connectivity and
the remaining 25000 remote villages through the
use of renewable energy technologies. The
importance of optimum and economic utilization of
power has been realized lately, and the present
capacity of 8000 MW for inter-regional transfer is
being enhanced to 23,500 MW by the end of 2007.

The new electricity bill of 2003 (Electricity Act
2003) has paved the way for delicensing of
generation, non-discriminatory open access in
transmission, power trading, rural electrification,
mandatory requirements of State Electricity
Regulatory Commissions, mandatory metering, and
stringent provisions against theft of power and so
on. The trading activities of the Power Trading
Corporation have already commenced from surplus
to deficit regions. The present installed capacity and
share by different sources is shown in fig.2.

In the process of tariff setting, transparency has
been brought into tariff fixation, which was
traditionally a closed-door exercise. The State
Electricity Regulatory Commissions have instituted
measures to allocate revenue requirement in an
economically efficient manner by reducing the extent
of cross-subsidies. This has primarily been achieved

Figure 2:  Present Installed Capacity in India (118,952 MW)

by increasing the low- tension tariff to a greater extent
as compared to high-tension tariff. The increase in
the agricultural tariff is a bold measure initiated by a
number of state commissions. The commissions have
issued suitable directions to the utilities along with
the tariff orders in response to various issues such as
quality of supply, energy auditing, and transformer
failure that were faced during the process of tariff
setting.

Energy security, is an issue of national strategic
importance, came to take the centre stage of the
planning process against the backdrop of fragment
uncertainty and rise in global crude oil prices. Our
dependence on fossil fuels will continue for most
part of 21st century. Thus energy security will play a
important role for the economic and social
development of the country and also to improve the
quality of life of the people. In addition, global
warming, caused largely by green house gas emissions
from fossil-fuel generating systems, is also a major
concern. These two major issued led India to develop
alternate fuels.

RENEWABLE ENERGY SCENARIO

India has taken a policy decision in 1970 to tap
immense potential of Renewable Energy Sources
such as Solar, Wind, Biomass, Small hydro etc. and
develop required skill and trained manpower to utilize
these resources initially under Department of Science
& Technology (DST), Govt. of India. Later in 1989
Government of India established Commission on
Additional Sources of Energy (CASE) and on its
recommendation in the year 1982 Department of
Non-Conventional Energy Sources (DNES) was
created mainly to coordinate, development,
promotion and R&D activities in the field of
Renewable Energy. CASE was incorporated in 1982,
in the newly created Department of Non-Conventional
Energy Sources (DNES).

In 1992 the Department was upgraded to the
status of a Ministry, named the Ministry of Non-
conventional Energy Sources (MNES) to accelerate
the deployment of RETs. In the new scheme, much
greater emphasis was placed on developing market
linkages and promoting commercialisation by



12 IREDA NEWS

involving the private sector, rather than public
investment, and providing more fiscal and tax
incentives.

The restructuring was carried out in order to have
more coordinated approach toward policies,
programmes, strategies and institutions involved in
the renewable energy programme, and to provide
market linkages for the commercialisation of RETs.
A high priority was accorded to generation of grid
quality power from wind energy, small hydropower,
bio-energy and solar energy. Secondly, rural
energisation was undertaken through enhanced use
of different RE devices.

Currently, a four-fold strategy is being pursued
by the government for the promotion of RE sources
through the involvement of the private sector. This
includes:

• providing budgetary resources by the government
for demonstration projects.

• extending institutional finance from the Indian
Renewable Energy Development Agency (IREDA)
and other financial institutions for commercially
viable projects, with private sector participation;
and external assistance from international and
bilateral agencies.

• promoting private investment through fiscal
incentives, tax holidays,

• depreciation allowance, facilities for wheeling and
banking of power for the grid and remunerative
returns for the power provided to the grid.

The current policy environment has been
instrumental in creating one of the largest and most
diverse renewable energy programmes in the world,
with a broad technological base and large human
capacity.

Over the past decade, several RE technologies
have attained technological maturity, leading to
commercialisation in their respective domains. The
prevalent RE technologies in the country are energy
through biomass, solar energy (photovoltaics and
thermal), small hydro-electricity and wind energy etc.

TABLE 1: ESTIMATES OF TECHNICAL

POTENTIAL FOR RENEWABLE ENERGY

TECHNOLOGIES

Source/SystemsSource/SystemsSource/SystemsSource/SystemsSource/Systems Approximate potentialApproximate potentialApproximate potentialApproximate potentialApproximate potential

Biogas plants (nos.) 12 million

Improved cooking stoves 120 million (nos.)

Biomass power 19500 MW

Solar photovoltaics 20 MW/km2

Solar water heating 140 million m2 collector
area

Wind energy 45000 MW

Small hydro power 15000 MW
(up to 25 MW)

Urban & Industrial waste 2700 MW
based power

Ocean energy 79000 MW

Bagasse Cogeneration 3500 MW

Estimates of technical potential for RE as per national
statistics are presented in Table 1.Renewable energy
devices and systems have become increasingly more
visible in India during the last two decades and power
generation from renewable sources is also increasing.
The Renewable Energy Status in power generation,
decentralized systems and village electrified is shown
in Table 2.  Efforts have been stepped up to achieve
the full potential of the use of renewable energy
sources. The medium term goal is to ensure
electrification of 25000 remote and unelectrified
villages, and achieve a minimum 10 per cent share
or 10,000 MW (of the estimated potential 100,000
MW), from renewable energy in the power generation
capacity to be added by the year 2012.

Major programmes in India facilitated by MNES
for power generation include wind, biomass
(cogeneration and gasifiers), small hydro, solar, and
energy from wastes. Cumulative installed capacity
of RE power sources currently totals to 7097 MW,
representing about six and a half per cent of the
total installed capacity in India. The Ministry supports
research and development with close involvement of
the industrial sector. It is hoped that there will be
increased interaction and close co-operation between
the research and teaching institutions of the country
- which are reservoirs of knowledge and experience,
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TABLE 2:  RENEWABLE ENERGY STATUS IN INDIA AS ON 31ST DECEMBER, 2005.

(a) Grid – interactive renewable power(a) Grid – interactive renewable power(a) Grid – interactive renewable power(a) Grid – interactive renewable power(a) Grid – interactive renewable power

Source / systemSource / systemSource / systemSource / systemSource / system Cumulative installed capacity (MW)Cumulative installed capacity (MW)Cumulative installed capacity (MW)Cumulative installed capacity (MW)Cumulative installed capacity (MW)

Wind power 4434.00

Biomass power 376.00

Bagasse cogeneration 491.00

Small hydro (up to 25 MW) 1747.98

Waste-to-energy 45.76

Solar photovoltaic 2.80

TTTTTo ta lo ta lo ta lo ta lo ta l 7097.547097.547097.547097.547097.54

(b) Decentralized renewable energy systems(b) Decentralized renewable energy systems(b) Decentralized renewable energy systems(b) Decentralized renewable energy systems(b) Decentralized renewable energy systems

Source / systemSource / systemSource / systemSource / systemSource / system Cumulative installed capacity (MW)Cumulative installed capacity (MW)Cumulative installed capacity (MW)Cumulative installed capacity (MW)Cumulative installed capacity (MW)

1. Family-size biogas plants 38.00 lakh

2. Community/institutional/night soil biogas plan 3952 nos

3. Improved chulha 3.52 crore

4. Solar photovoltaic systems

a. Solar street-lighting systems 54795 nos

b. Home-lighting systems 342607 nos

c. Solar lanterns 560295 nos

d. SPV power plants 1566.00 kWp

5. Solar water heating systems 1.5 million m2 collector area

6. Solar cooking systems

a. Box-type solar cooker 5 92 000 nos.

b. Concentrating-type community cookers 12 nos

c. Schefler/dish type solar cookers  2000 nos

7.    Solar PV pumps 6818 nos

8.    Wind pumps 1087 nos

9.   Hybrid systems 410 kW

10. Biomass gasifiers 69 MW

(c) Remote village electrification(c) Remote village electrification(c) Remote village electrification(c) Remote village electrification(c) Remote village electrification

Vi l lagesVi l lagesVi l lagesVi l lagesVi l lages Remote villages / hamlets electried through RERemote villages / hamlets electried through RERemote villages / hamlets electried through RERemote villages / hamlets electried through RERemote villages / hamlets electried through RE

Remote village electrification 2195 remote villages

594 remote hamlets

and the Indian industry, which has the requisite
entrepreneurship and market-orientation.

A large domestic manufacturing base has been
established for renewable energy systems and
products. The annual turnover of the Renewable
including the power generating technologies for

Wind and other sources, has reached a level of over
US$ 640 million. Important achievements include
cumulative capacity of SPV modules production has
reached 200 MWp, annual production of wind
turbine industry is 1000 MW. India is the third
largest producer of Silicon Solar Cells, and is the
fifth largest wind power capacity in the world. In
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SPV technology, 9 companies make solar cells, 15
companies make PV modules, and 55 companies
make variety of PV systems. There are 30
manufacturers of box type solar cookers, and a few
of them make community cookers and solar steam
cooking systems. There are 83 BIS approved
manufacturers of solar flat plate collectors for water
heating, and 10 companies make equipment for
small hydro projects.

The high rate of development assistance to the
renewable energy endeavour requires a high rate of
resource mobilisation, which the Indian Renewable
Energy Development Agency (IREDA) has been
instrumental in providing from various sources,
including international ones, in a substantial way.
Many multilateral and bilateral agencies have come
forward to join this global movement for sustainable
development. They include the World Bank (WB),
the Global Environment Facility (GEF), the Danish
International Development Agency (DANIDA), the
Swiss Agency for Co-operation and Development
(SDC), the Asian Development Bank (ADB), German
Bank for Reconstruction (KfW), and the Government
of the Netherlands etc.

A number of States in India have announced
policy packages including wheeling, banking, third
party sale and buy-back, and a few of them are
providing concessions or exemption in state sales
tax and octroi. These rates vary from state to state
for different technologies and devices and in
periodicity. Fourteen states have so far announced
policies for purchase, wheeling and banking of
electrical energy generated from various RE sources.

Power generation through renewables in India
is considered to be more useful for sustainable
development and the est imated potent ia l  is
about  80,000 MW. E lec t r i c i ty  genera t ion
through these sources like Wind, Small hydro
and Biomass  i s  becoming increas ing ly
competitive. The challenge is to bring renewable-
based power generation in the mainstream in
terms of efficiency, reliability, cost and quality.
The insta l led capaci ty from gr id- interact ive
renewable power has gone to 7097.54 MW by
the end of 31st December 2005 which comes to
about 6.5 percent share of the total installed
capacity in the country. The cumulative progress
during 1997-2005 (end) is shown fig 3.

The major contribution
in Grid power from
Renewables is through wind
energy as is seen in figure
4 which is  4434.00 MW
(by 31st Dec., 2005).

IREDA which is the only
and leading financial
institution in India promoting
Renewable Energy, energy
efficiency and energy
conservation on commercial
basis has made a significant
dent in the Renewable
Energy Power scene in India.
The progress is highlighted
in Table 3.

IMPACT OF RE

Due to policy
intervention, the promotionFigure 3: Installed Power Generation Capacity in India from Renewables (1997-2005)
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TABLE 3:  HIGHLIGHTS OF

CUMULATIVE LENDING OPERATED

BY IREDA (AS ON 31.3.2005)

Number of project approved 1736

IREDA’s loan commitment (million Rs.) 6945

Loan disbursements (million Rs.) 3715

Power generation capacity sanctioned 2545 MW

Conventional fuel replacement 10.94 lakhs
MTCR / year

Figure 4: Wind power development in India.
of renewable energy technologies got momentum
due to a number of reasons such as technology
maturity, cost reduction, external funding and feeling
of social and environmental benefits. It is a feeling
that socially oriented programme like biogas,
improved cookstoves, solar cookers and integrated
Rural Energy Programme (IREP) may be useful as a
local energy source but not be able to improve the
quality of life of the people but the market oriented
Programme for power generation (grid connected)
like wind energy, small hydro and biomass may have
impact on environment and human health.

Establishment of R&D institutions, funding of
R&D projects, incentives for demonstration of
projects, standardization for quality and performance
maintenance and technology transfer have resulted
only in establishing large number of industries in all
the areas of Renewable Energy Technologies and
have not resulted any visible impact on cost
reduction, import substitutation and quality product.

The financial and fiscal incentives which are in
the form of capital subsidy, interest subsidy,
concessional loans, tax holidays, sales tax and
customs tax exemptions and concessions, accelerated
depreciation, etc. through Ministry of Non-
Conventional Energy Sources (MNES), Indian
Renewable Energy Development Agency (IRDEA),
several government and private banks, agencies and
NABARD and providing fiscal incentives to corporate
houses and potential investors in private sector have
definitely made an impact in pushing the Renewable
Energy Programme in India. IRDEA’s role in RES is
laudible since it has not only mobilized international

funding, international repute but also made visible
impact in the Renewable Energy Power scenario in
India.

MNES has made innovative efforts by establishing
state nodal agencies, R&D centers, regional test
centers, financial institutions, training institutions etc.
for creating institutional infrastructure, capacity
building, establishing linkage between manufacturers
and awareness creation, etc. but has made marginal
impact in the availability and utilizablity of the
Renewable Energy Technologies and have also failed
in creating skilled manpower both in technical and
financial field because of lack of coordination,
expertise and resources.

The regulatory interventions by some states
allowing wheeling, banking, third party sales and buy
back arrangements for power projects in the
Renewable energy sector have made a significant
impact in India even when there is no level playing
field vis–a–vis conventional power.

It is needless to say that India needs more power
for development and in 21st century it will mainly
depend on fossil fuel and traditional biomass fuel
leading to increase in emission of pollutants,
deterioration in air quality particularly in cities,
deforestation and land degradation. Therefore, the
primary objective should be apart from generating
and utilizing more power, we should consider the
environment and socio-economic impact of energy
consumption pattern. The conventional fuel mainly
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coal and hydro used for electric power generation in
India are to be considered at par with alternatives
for power generation interms of environment
pollution and social effect.

Coal extraction, beneficiation, processing,
transportation and combustion are shown to lead to
large-scale environmental degradation, loss of forests
and land degradation, water pollution, air pollution
(potentially acid rain), generation of  waste (fly ash)
and emission of green house gases (GHGs)
contributing to climate change. Hydro-electric river
valley projects lead to submergence of land and
forests, loss of biodiversity and land degradation in
the catchments due to shifting of pressure (grazing
and extraction), water logging and salinity.

CO2,  a GHG emission from the energy sector, is
projected to increase by over five times during 2000-

Figure 5:  Environment Impact Assessment Scope

2020 and is likely to become a significant proportion
of global GHG emissions. Fuel wood extraction
contributes to forest degradation and even
deforestation to some extent, though it is not the
main contributing factor. Combustion of fuel wood
in kitchens, with no facility for removal of smoke,
exposes women and children to pollutants affecting
their health.

The main barrier for the large scale exploitation
of Renewable Energy Technology (RET) is the initial
cost compared to the conventional systems. Although
the costs decrease with market penetration and
technology development. This statement appears to
be true on cost considerations when external costs
like environment degradation and social costs are
not considered. Here we shall try to consider both
the Direct cost (private cost) and External cost
(damage on environment and human health) for power
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other associated parameters such as microeconomic
impacts such as job creations, price stability, charges
in gross value added, security of energy supply and
resources depletion.  It is difficult to estimate all these
damages due to lack of data and incomplete knowledge
about the type and magnitude of the related impacts.

The Damage Function Approach (DFA) as
discussed in the report of European Commission
(1995) is a step-by-step analytical procedure
examining the sequence of processes through which
emissions or other burdens associated with a particular
polluting source result into environmental damages.
This analysis depends on the fuel cycle concept
considering the fuel type and its flow from extraction
to power production.  The fuel cycle concept is not
applicable in case of Renewable Energy Systems (RES)
since these are available at the place of use and
therefore the concept of Life Cycle Analysis (LCA) is
adopted in RES.  The physical impacts are translated
to monetary terms by means of different valuation
techniques derived from welfare economics using direct
and indirect approaches.  It is clear that there can be
a high level of uncertainty due to limited knowledge
on the physical processes involved in this impact
pathway and the lack or variability of data and models.
Inspite of these limitations the above model gives the
approximate impact of power generation systems on
human health and environment.

Using the above model several studies have been
conducted in European Union including the Crete, a
large island in the Mediterranean. Crete has a
potential of utilizing wind, biomass and solar energy
for electricity generation and presently producing
electricity of about 650 MW using conventional power
plants.  The RES power generation unit consists of
150 MW wind power, 30 MW biomass fired unit
and small hydro units of 6 MW capacity.  Cost
estimates are carried out for all the conventional
and RES systems assuming average life expectancies,
discount rates, investment costs, fuel costs etc.

A comparative view of the externalit ies
estimated for conventional and renewable
technologies clearly reveals that power plants using
conventional fuels produce significantly higher
external costs compared to those based on RES
exploitation.  Moreover, the social costs of

production by both conventional means and
Renewable Energy means. The scheme is shown in
Figure 5.

The formula for the annual social cost (SC) can
be the sum of the annual external cost (EC) and the
annual private cost (PC) for any Conventional or
Renewable power plant:

SC = EC+PC

     =      Ei (Ci + Di) (i)

Where Ei is the quantity of electricity produced
from a specific power plant of type (i) and Ci the
corresponding private cost figure and Di is the total
external cost figure per energy unit estimated.

The private cost factor (C) on a kWh basis taking
into account the annual electricity production (E) by
a particular power plant can be calculated as:

(ii)

Here F is the fuel cost, M is the operational and
maintenance costs and I is the investment cost
reduced on an annual basis.

For conventional power plants, the cost of the
fuel used is a major factor while for RES power plants
the initial cost is the major factor.  Thus the total
annual private cost (PC) for a particular power plant
can be given as :

PC =     Ei Ci (iii)

The externalities (or external cost) associated with
different types of power plants are calculated based
on the report prepared by European Commission of
1995.  This mainly comprise damage costs due to
the impacts of the atmospheric pollution on human
health, agriculture, forests and materials as well as
other impacts on human amenity, occupational health,
biodiversity and climate change.  Thus external cost
relates to damages on the society due to side effects
of power production.  Social cost is not generally
included in the private cost of electricity including
damages to environment and human health due to
air pollution and occupational accidents.  There are
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TABLE 6:  RENEWABLE ENERGY : BASIC ISSUES TO BE ADDRESSED

1. Initial cost, financial viability and financing mechanisms •High initial (capital) cost

•Site and application /case specific financial viability.

•Unavailability of attractive financing mechanisms

2. Restricted availability of different type(s), size(s) of renewable energy devices to suit user taste / need / demand.

3. Reliability, durability, repair and maintenance, •Usually unreliable (problem(s)) of resource availability and

standardization (quality assurance)   technological appropriateness.

and credibility related issues:- •Technologies being disseminated are not durable (wrong
  choice of materials, design)

•Absence of maintenance infrastructure, after sales service

4. Relevant Environmental issues •Potential of reduction  in greenhouse gas emission

•Clean development mechanism

5. Policy measures, absence of level planning field for RET’s •Prioritization

•Pricing of fossil fuels vs. promotional measures for
  renewables

6. Identification of Niche areas for each technology and formation and implementation of specific measures

7. Lack of awareness, education and training, •Mass level awareness programmes

Human Resource Development •Education of policy makers, administrator

•Education of technicians, mechanics

•Employment related issues

8. Support to research and development to develop •Identification of problems and provide solutions / remedial
and disseminate appropriate renewable energy measures
technologies

renewable technologies (in case of wind power and
small hydro) examined are either lower or very close
(in case of biomass) to those estimated for the
conventional units.  Thus the net effect of not taking
into account the external costs associated with
electricity generation through conventional means
is to discriminate RES and favour conventionally
generated electricity.  Thus there is a strong need
to introduce policies at the local, national and
international level for promoting RES for electricity
generation for sustainable development.  Some of
the issues which needs to be addressed at the
National level are discussed in Table 6.
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EXECUTIVE SUMMARY

India has today the world’s largest programmes
for renewable energy. The cumulative renewable
energy achieved, as on 31.3.2003 is 4,063.34 MW.
The cumulative achievement in wind power, small
hydropower, biomass power/Cogeneration, biomass
gasifiers, solar photovoltaic and energy recovery from
urban and industrial waste are 1,870 MW, 1,509.24
MW, 483.90 MW, 53.40 MW, 121 MW and 25.80
MW respectively.

Biomass based power generation is emerging as
an attractive option to meet the growing energy
demands in India. Also, India is the largest producer
and consumer of sugar in the world with a record
production of 201 lac tons and consumption of 184
lac tons in 2002-03 and hence the opportunity for
an extensive cogeneration programme in the sugar
belt of the country, in the States of Tamilnadu,
Andhra Pradesh, Karnataka, Uttar Pradesh,
Maharashtra and Punjab. In India, the total power
generation potential from biomass power/
cogeneration is estimated to be 19,500 MW, which
comprises 16,000 MW from surplus biomass
materials and 3,500 MW of power from bagasse-
based cogeneration. The total installed capacity
achieved from biomass power/cogeneration projects
as on 1.7.2003 is 537 MW, which comprises 189
MW of biomass power and 348 MW of cogeneration
power. Also, biomass power/cogeneration projects
totalling 536 MW capacity are under various stages
of implementation.

Tamilnadu is playing a major role in the
adoption of biomass power generat ion and
cogeneration in the sugar industry. Tamilnadu has
the highest instal led capacity achieved from
commissioned cogeneration projects in sugar mills

and it has the potential to produce 350 MW of
power through bagasse based cogeneration in the
existing sugar mills. Hence, as a part of the
promotional and monitoring activity, IREDA wanted
to conduct this study entitled "Socio-economic and
environmental impact study on Biomass Power/
bagasse-based Cogeneration projects funded by
IREDAand located in Tamilnadu" and the project
was assigned to Dr. GRD College of Science,
Coimbatore. The seven projects identified by
IREDA for the study are Rajshree Sugars and
Chemicals Ltd. (12 MW), Dharani Sugars and
Chemicals Ltd. (15 MW), Supreme Renewable
Energy Ltd. (40 MW), Auro Energy Ltd. (16 MW),
Arunachalam Sugar Mills Ltd. (18.4 MW), Thiru
Arooran Sugars Ltd. (Terra Energy Ltd 18.68 MW
at A. Chittur) and Mohan Breweries and Distilleries
Ltd. (12 MW). The first three projects are bagasse
based cogeneration projects and the last one is a
biomass power projectof Mohan Breweries and
Distilelries Ltd. All the projects are funded by
IREDA and are located in Tamilnadu.

The detailed study had four dimensions viz.
energy, social, economic and environmental. The
specific aspects of the study were –

• Power demand and supply pattern, capacity
augmentation, transmission and distribution
pattern, voltage stabilisation, and other grid
related aspects and finally the scope for revenue
augmentation.

• The social aspect which attempted to analyse
the changes in cultural aspects, education, health,
quality of life, displacement effects and aspects
likely to transform society. These included
community development, irrigation and
agricultural patterns, infrastructural development
including roads, canals, transportation facilities,
rural electrification and tourism.
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• The economic aspects which quantified the
income generation and employment aspects of
the projects, both direct and indirect through the
operation of linkages, backward and forward.

• The study attempted to analyse both tangible
and intangible benefits. These included change
in income levels, employment patterns, regional
development aspects, industrial development
and entrepreneurial aspects. The study also
attempted to analyse changes in production
patterns including changes in land-use pattern.
Changes in the consumption patterns were also
analysed.

• The study attempted to analyse environmental
conditions, impact of the project on the flora
and fauna, water quality and pollution, air quality
and emissions based on the baseline survey. It
also studied deforestation and energy plantation
and visual environment besides analysing the
overall impact on human health

The aspects were studied in the pre and post
project scenario taking into consideration both
positive and negative impact of the projects in the
study area.

The study consisted of three parts:

1. Survey of project promoters of biomass power,
biomass/bagasse based cogeneration projects funded
by IREDA and located in Tamilnadu.

2. Survey of villagers/farmers/traders from
nearby villages, where these power projects are
located.

3. Collection of primary data and secondary date
from various stakeholders and organisations.

The Survey method was adopted in the first two
cases and to facilitate data collection, two types of
questionnaires were developed in English. For the
survey of vil lagers,the Tamil version of the
questionnaire was also prepared. All the
questionnaires were duly approved by IREDA. The
respondents were personally contacted and the
relevant information collected.

The major limitations of the study are, in the
case of cogeneration projects, the social and
infrastructure developments in and around the project
area are due to both the sugar mill and cogeneration
project and it is difficult to separate the benefits and
three of the cogeneration projects taken up for study
were commissioned very recently and they are less
than one year old and hence too early to assess the
socio-economic impact due to these projects (most
of the social and infrastructure developments in and
around these projects could be due to the sugar mill.

The important findings of the study are:

1. In the case of bagasse based cogeneration
projects, the direct employment potential at the
time of erection and commissioning is about 100-
150 persons for about 6-12 months and after
implementation, the direct employment potential
is about 50 persons for a typical 2,500 TCD
sugar mill cogeneration project. An independent
biomass power project involves more employment
opportunity than a bagasse based cogeneration
project in a sugar mill.

2. Both cogeneration projects and biomass power
projects have improved the availability, quality
and reliability of power in the nearby areas,
especially in the rural feeder and this has helped
the farmers in more irrigation and more farming
operations. This has also reduced the instances
of burn-out of farmers' motors. In addition, small
scale industries that depend on power have come
up due to better availability, quality and reliability
of power compared to earlier days.

3. Both cogeneration projects and biomass power
projects offer opportunities for farmers to sell
biomass fuels such as fireqood (eucalyptus,
casuarina, velikathan, etc.), groundnut shells,
paddy husk, cashewnut shells, coconut shells, etc.
at remunerative prices in addition to wasteland
development by taking  up planation of fuelwood
crops/trees.

4. Many petty shops, tea shops, small restaurants,
provision shops and STD booths have come up
in the vicinity of cogenration projects/biomass
power project. Few automobile workshops,
automobile fabrication shops have also come up
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to cater to the maintenance of lorries, tractors
and other vehicles.

5. There has been no negative environmental
impact due to cogeneration projects/biomass
power project. No deforestation, displacement/
resettlement/rehabilitation, major types of
diseases, adverse impact on flora and fauna,
increased levels of sound, water and air
pollution have taken place due to these power
projects.

6. Almost all the cogeneration projects that have
been studied are not using biomass fuels other
than bagasse in large quantities either during
season or during off-season. They prefer to use
their own bagase during season and imported
coal or lignite during of-season. This practice
should be changed and more biomass fuels should
be used during off-season and the use of fossil
fuels like coal and lignite in the off-season should
be phased out.

7. An independent biomass power project is more
risky compared to a bagasse based cogeneration
project in sugar mill because in the case of a
biomass power project procuring biomass fuels
throughout the year is a big challenge. Effective
fuel management is a critical function for efficient
operation of biomass power plant. The biomass
fuel requirement is about 12,000-15,000 tons
per annum for generating 1MW power. Hence
arranging for biomass fuels of the right type, the
required quantity, quality and at the right price,
on a continuous basis without any captive source
is a very challenging task.

The following suggestions were made to improve
the socio-economic benefits to the local community
due to the cogeneration projects/biomass power
projects.

1. Promoters of cogeneration projects/biomass
power projects could take up development of
wastelands in the nearby areas by growing
firewood trees such as velikathan, casuarina,
eucalyptus, etc. either by motivating local farmers
or by themselves by leasing out large areas of
government land. If this happens, even in a small
measure, it will lead to massive rural employment,

increased income levels and other socio-economic
developments. There is a lot of synergy between
wasteland development and biomass power
projects/cogeneration projects.

2. Small biomass power projects with 1-2 MW
capacity in 3-4 taluka clusters hold the biggest
opportunity for rural employment, better
availability, quality, and reliability of power in
the rural feeder apart from other socio-economic
benefits. High surplus biomass available taluks
should be identified through the National Biomass
Resource Assessment Porgramme and the
Biomass Resource Atlas of India being developed
by MNES and the State Nodal Agency should
market these projects to the prospective
promoters.

3. Cogeneration projects should use more biomass
fuels during off-season and the use of coal and
lignite in the off-season should be phased out.
If this happens, farmers in the neighbouring
areas will have more opportunity to sell biomass
fuels and this will lead to more employment
and economic benefi ts.  To encourage
cogeneration projects that intend to use only
biomass fuels, IREDA can offer loans at
concessional rates or MNES can offer additional
interest subsidy.

Finally favourable policies such as fiscal incentives,
interest subsidy, capital subsidy by central and state
governments, SEB on power purchasing rate,
wheeling, banking, third party sale, etc. are a must
for development of cogeneration in sugar mills and
biomass power projects in Tamilnadu. Many
promoters feel that there has to be some benefit for
producing green power. ❑

This report is the Executive Summary of the findings of an
IREDA study conducted in the year 2003
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EXECUTIVE SUMMARY

Since 1994-95 IREDA has funded 27 projects,
10 cogeneration and 17 biomass power projects
located in Andhra Pradesh with a total installed
capacity of more than 200 MW. These units are
spread among all the three regions of the State,
coastal Andhra, Telangana and Rayalseema. Most
of the the units are located in rural and semi-
urban Andhra Pradesh. The study limited itself to
19 units, as three units have not  commissioned
their operat ions, three units have just
commissioned their operations and two units did
not provide data or information. However, given
the distribution of these units between activities
and among the regions, we consider them
representative and it would be safe to take the
results as being meaningful.

An analysis of the 19 power projects funded by
IREDA and located in Andhra Pradesh help us
conclude as follows.

BASIC CHARACTERISTICS

• Most of the units are located in the rural and
semi urban areas. Therefore the location of these
units is expected to contribute to the overall
development of the rural areas in terms of
industrialisation and development of services
apart from strengthening agriculture.

• The land acquired for these plants ranges
between four and 60 acres. Most of the land is
barren, unirrigated land except in coastal Andhra
where irrigated land is acquired for these
plants.The location of these plants did not affect
the land use patterns. In contrast these projects
helped to provide demand for agricultural waste.

• 12 units are biomass power and 7 are
cogeneration projects.

• Capacity of the units vary between 4 MW and
20 MW and the medium capacity is 6 MW for
both biomass power and cogeneration units.

• The project cost of the units vary between
Rs.13.69 crore for a 4 MW cogeneration unit to
Rs.56.03 crore for a 20 MW cogeneration project.

• Most of these plants are using rice husk as basic
fuel. Agricultural crop residues and wood wastes
are the alternate fuels.

• There is no significant difference in terms of
performance by ownership.

• More than 90 percent of these units are selling
power to APTRANSCO and the rest are selling
to Third Party.

• Technical education background appears to be
the major influencing factor for entering into this
activity, together with experience either in a
similar line or different line.

• 11 units are running below average and 8 units
are above average in terms of their performance.

• 10 units depend on river water and 9 depend on
borewells.

• Cogeneration power plants appear to be
performing better as 5 out of 7 are performing
better than average. In contrast two-thirds of the
biomass power power projects are performing
below average.

• Most of the promoters expressed that the actual
fuel prices are more than envisaged. The prices
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are increasing continuously due to mismatch
between demand which has been increasing
continuously and inadequate supply consequent
to the failure of monsoons.

ECONOMIC IMPACTS

• The analysis clearly establishes that performance
of above average units is better than below units.
The per unit cost is inversely related to
performance. Thus a high per unit cost indicates
a poor performance and a low per unit cost
denotes a better performance. Efficiency is
directly related to performance, implying that a
higher performance is directly asociated with
higher efficiency. combination of factors such
as cogeneration, ownerships, units with qualified
technical personnel with bsuiness experience in
the same line, selling power to a combination
of APSEB and Third Party, situated away from
town with grid convenience, land and water
availability might have helped the above average
performance units to attain a lower per unit
cost and higher efficiency.

• The number of labour employed, unskilled, male
and female as well as total labour are more in
the pre-project stage but the salary paid in
general is high in the post project period.
However, a higher number of skilled labour are
employed in the post project stage.

• Petty trade, coffee and tea shops have grown in
significant numbers thus exhibiting strong
linkages.

• Overall, there seems to be a positive impact of
the project on the spread of industries.

• The impact of these units on growth centres does
not appear to be significant.

• Availability of raw material appears to be a key
determinant. Given the seasonality of the basic
agricultural activity which in turn depends to a
large extent in the monsoon, entrepreneurs
appear to be looking for alternate fuels having
serious implications on both the viability of the

projects and the sustainability of the project on
the environment. Water availability is another
aspect influencing the performance of the units.

SOCIAL IMPACT

• The positive impact of the project on the
educational faciltties and literacy is clearly evident
when pre and post status of these variables are
examined. In the pre project period primary
schools were more in number in below average
units but in the post project period more of them
ae nearer to above average units. A large number
of higher secondary schools are nearer to below
average performing units in the pre-project stage
and they continue to be there. Male and female
literacy rates have shown to rise with the project
coming up.

• Medical facilities in general improved from the
pre-project stage to the post project stage. This
is true of private practitioners, primary health
centres, dispensaries, charitable hospitals and
government hospitals.

• The quality of health which depends upon
drinking water - from well, tubewell and pipes,
remained unchanged from the pre to the post
project stage. The water level in the areas had
no impact because of the grounding of the
project. The quality of roads improved as pucca
and metalled roads have replaced kuchha
roads in some areas while train facilities
remained the same.

GRID RELATED ISSUES

• The below average performing units had access
to limited variety of substation capacities while
above average performing units had access to
substations with varying capacity. Overall grid
stability improved from the pre-project 18 percent
to the post project 73 percent. System
upgradation at 36 percent and modernisation at
64 percent was on a massive scale in the pre-
project stage. Hence the activities are on a low
key in the post project stage with 64 percent of
already upgraded and modernised system
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remaining normal. These improvements would
not have happened but for these projects.

• The average hours of power availability improved
from pre-project to post-project stage for all
groups - above average and below average.
Correspondingly, the breakdown frequency has
come down for all groups. Transmission and
distribution losses too may have been minimised.
The number of villages electrified, number of
electrical connections - domestic, agricultural and
industrial have increased across the above and
below average groups. However the quality of
power at the user end is high for above average
performers than for the below average
performers.

• Sale to Electricity Boards is a crucial determinant
of performance as it provides not only an assured
market but a good price.

ENVIRONMENTAL IMPACTS

• From the study it was observed that the units
under survey are all aware of the environmental
implications of these activities and they have all
been following the required practices, albeit with
lesser rigour and intensity. Considering the fact
that input use is changing in most of the cases,
a more rigourous monitoring of the gases and
metals by the units is suggested.

• The water table went down slightly from 70
metres to 72 metres from pre-project to post-
project stage. It is also clear that the quality of
ground water is normal in about 90 percent of
the cases.

• Noise levels appear to be high in two project
sites as most of the values are higher than the
prescribed standards for industrial areas. The levels
reported in some projects are lower than those
prescribed for residential areas.

• During the year due to lack of adequate rice
husk supply, most of the units have taken to
wood as the basic fuel. There is an apprehension
that this may perhaps lead to deforestation in
the State. This has to be viewed against the fact
that this year is not a normal year, with the rains
failing.

• There is a need to monitor noise levels properly
in the industry where most of the workers are
present and in nearby residential areas which
are likely to experience increased activity due to
the presence of agro-industries and cogeneration
units.

• It is necessary that monitoring of SO2, NO2 and
CO also alongwith SPM is done more regularly
especially when there is a change in the nature
of fuel. Since the moisture and ash content in
some fuels is high, they will hamper the efficiency
of boilers and load to increased concentrations
of CO2 and CO. The need for regular monitoring
of air quality is felt since projects are monitoring
the levels once in a year. Monitoring should be
done once in 15 days or a month.

• The impact of the projects on social forestry
however seems to be positive. Most of the units
are using surplus land to develop green belts
besides growing horticulture crops. Some of the
units also encourage the local farmers to grow
fuelwood trees by providing extension services
to ensure adequate supply of fuelwood.

• It is felt that monitoring of SO2 and NO gases in
the stack and ambient environment will lead to
improvements in air quality.

PERCEPTIONS

The establishment of projects has had positive
impact on education,literacy, health and living
standards. It has also helped in social upliftment of
women, spread of community activities and reducing
migration to some extent. It has improived income
levels of people living near the project sites. Pollution
levels are as normal. So are cropping patterns and
levels of deforestation. It is concluded that biomass
power and cogeneration projects in Andhra Pradesh
has contributed positively in both economic terms
and social infrastructure. Availability of power and
its quality have improved, while environmental
concerns need to be addressed. A proactive policy
would sustain the sector. ❑

This report is the Executive Summary of the findings of an
IREDA study conducted in the year 2003
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“Architecture presents a unique challenge in the field of sustainability. Construction projects typically consume large amounts of
materials, produce tons of waste, and often involve weighing the preservation of buildings that have historical significance against

the desire for the development of newer, more modern designs.” — The Earth Pledge (www.earthpledge.org)

The built environment has major impacts not
only on economic and social life but also on
the natural and built environment. Various

building activities such as the design, construction,
use, refurbishment and demolishment of buildings
directly or indirectly affect the environmental
performance of this sector.  It is also well understood
that we can maximize both economic and
environmental performance by adopting green
building strategies.

The impact of the building sector on energy use
is not limited to energy used for the operation of
buildings. A considerable amount of energy is also
used in construction activit ies, including the
manufacturing and transportation of building
materials. The present world energy scenario shows
that over 50% of commercial energy is used in
building construction and maintenance and
operation. Further break-up of this energy shows
that about 85% is operational energy and only 15%
is embodied energy (Figures 1 & 2)1. In Japan, it
was estimated that construction activities, including
refurbishment work, account for about 10% of total
CO2 emissions (Figure 3)2. Since the biggest share
of energy use in building sector is attributable to
the operation of buildings, it is crucial to improve
the energy efficiency of buildings. This generally
means reducing the quantity of energy required to
satisfy certain needs in terms of internal environment
and services, and it is here that designers must

maximize the use of renewable energy technologies
and sources.

Sustainable design based on green construction
methods can be integrated into buildings at any stage,
from design and construction, to renovation and
deconstruction. However, the most significant
benefits can be obtained if the design and construction
team takes an integrated approach from the earliest
stages of a building project. Potential benefits of
green building can include:

Environmental benefits

• Improve air and water quality

• Reduce waste streams

• Conserve and restore natural resources

1 Sustainable Building Design Manual, Volume 2 (2004) – Published
by TERI (The Energy and Resources Institute),  New Delhi Chapter
6, Page 57 2 Environmentally Sustainable buildings – Challenges
and Policies, OECD 2003
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Economic benefits

• Reduce operating costs

• Improve occupant productivity

• Optimize life-cycle economic performance

Social benefits

• Enhance occupant comfort and health

• Minimize strain on local infrastructure

• Improve overall quality of life

As the need for sustainable design becomes more
evident, architects are beginning to realize that the
impact and influence of their work reach far beyond
the exterior walls of their buildings. When the
guidelines and principles of sustainable design are
reviewed, and organized into a set of sustainable
design components, it becomes evident that
opportunities for creating communities and buildings
that are not primarily dependent on fossil fuel burning
power grids should be explored. These developments
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could depend on grids derived from renewable energy
plants and individual renewable energy systems such
as photovoltaics (PVs) and solar hot water systems.
A large number of built examples in many countries
of the world clearly and amply demonstrate that this
is achievable in many cases.

Opportunities for creating communities and
buildings that are not primarily dependent on fossil
fuel burning power grids should be explored. These
developments could depend on grids derived from
renewable energy plants and individual renewable
energy systems such as photovoltaics (PVs).
Theoretically, this is achievable, however, in most
cases it is still not feasible. The building and/or
development site should be analyzed for its renewable
energy resources. The natural features and elements
on sites often contain some potential for renewable
energy uses.

Solar energy is developing on two scales, the
large scale deals with solar power plants. The small
scale involves PVs and solar air and water heating
for individual buildings. Some examples of large scale
applications include the use of hydro-electric power
in the Great Lakes region, taking advantage of
Niagara Falls. Wind power, used extensively in some
regions of California takes advantage of the prevalent
winds in those areas. Large areas which are
unattractive for development, such as deserts, are
ideal places for solar or wind power plants.

The greatest advantages of solar power are its
cleanliness and its availability to all regions.
Photovoltaics also have great economic advantages
for buildings or communities located in rural sites,
where the cost of extending one mile of power line
in going “off grid” with PVs may be the best
economic option. With current technologies in place,
other renewable sources of energy such as hydro-
electricity, electricity from geothermal, and biogas
fuel produced from solid waste, are also able to
provide enough electricity for a small community.

Internationally, solar water heating is expanding
rapidly in countries that have offered subsidies, have
less-developed energy infrastructure, or both. SWH
systems have achieved significant installation rates
in countries as diverse as Israel, Turkey, and China.

The benefits of solar water heaters are recognized
and appreciated around the world, as shown in the
table above.

PHOTOVOLTAICS ON BUILDINGS

Unlike any other known form of electricity
production, photovoltaics (or PV) has no moving
parts, is noiseless, produces no emissions during use
and is completely scaleable from very small to very
large electrical generators in a totally modular way.
It is therefore the only form of electrical energy
generation that has the potential to be placed at the
far end of the electricity distribution chain.

Photovoltaics used in buildings have many
economical benefits. Mounting photovoltaics on
buildings means that no additional costs are spent
on land to instal the solar generators. In some cases,
photovoltaics can replace some of the building
materials that would otherwise be used, and then
the true cost of the photovoltaic system can be
thought of as the difference between the full
photovoltaic system price and that of the replaced
building material. Nearly all photovoltaics in buildings
(PVIB) systems are grid-connected. The dc electricity
from the photovoltaic array is converted into mains
compatible ac by a special inverter, and the ac
electricity is fed into the building’s main electricity
supply. Any excess not used within the building is
exported to the electrical supply network (grid). As
the electricity is generated where it is consumed,
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transmission and distribution losses are avoided,
which reduces the utility’s capital and maintenance
costs.

In most grid-connected photovoltaic domestic
houses, the solar energy is generated in the daytime
and the excess is sold to the grid. At night, when
the house demand is usually highest, electricity is
bought back from the grid. The electricity generated
by a grid-connected photovoltaic commercial building
can nearly always be used by the building itself (peak
load is in the daytime). There is no need to sell
excess electricity to the grid, because there is no
excess. The value of the photovoltaic-generated
electricity is equal to the avoided cost per kWh of
the grid electricity that is saved (i.e. higher than the
normal buying price of a utility).

Photovoltaic systems are environmentally-friendly.
Modern architecture increasingly attempts to combine
aesthetic, ecological and technical issues.
Architecturally well-executed and integrated
photovoltaic systems lend themselves ideally for this
purpose. The designs are easily accepted by design
professionals, building owners and the general public.
They can also give added value to the solar power
system by, for example, improving a company’s
corporate image. The greatest challenge to all energy
production is its impact on the environment. Solar
power is one of the friendliest ways of producing
electricity. In grid-connected systems, its use has
absolutely no effect on the environment, because
the systems do not even include batteries that would
need to be replaced.

The White Paper “Renewable energy future for
the developing world” released by ISES (International
Solar Energy Society) further stresses these points3:

“Using renewable energy and energy efficiency
in buildings is techno-economically feasible, and
significantly cheaper than building new power
stations. New glazing and insulation materials are
entering the market. Daylighting produces less
unwanted internal heat than most electric lighting.
The unwanted reject heat of inefficient appliances
and machines like printers and photocopiers has to

be removed by air conditioners in office buildings in
warm climates. Town planning and integrated
resource planning with renewable energy systems
and devices offer great opportunities, especially in
countries with underdeveloped infrastructures.”

The economic and environmental benefits of using
the common renewable Solar systems in built
environment are mentioned below4.

ECONOMIC BENEFITS

Provides superior lighting at least cost: Solar
home systems provide the least-cost means of
receiving high quality home lighting as well as access
to radio and television. When low-cost financing is
available, monthly payments for a solar home system
are often below what a family is currently paying for
kerosene, dry-cell batteries, candles, and recharging
car batteries.

Extends the productive workday: It is dark by
6:30 year round in the equatorial latitudes. Electric
lighting allows families to extend their workday into
the evening hours. Many villages where solar lights
are installed now boast home craft industries. In
Vietnam, solar outdoor lights installed in two village
markets allows businesses to operate during the
evening.

Fosters micro-enterprise development: Solar
electricity helps promote local enterprises. Small
shops and village markets can use the systems to
provide lighting to operate during the evening. Small
businesses utilizing electric sewing machines, water
pumps, and computers are also benefited by the
availability of solar electric systems.

Creates direct employment opportunities: Local
businesses selling and servicing solar home systems
provide employment for local residents. Dealers,
technicians, and local technicians all can be employed
selling and servicing solar home systems.

Facilitates development of micro-lending
programs: Revolving credit funds, and other financing
mechanisms may be utilized for the purpose of

3. http://www.whitepaper.ises.org 4. http://www.self.org
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purchasing solar home systems. Such credit funds
serve as a vehicle for local financial institutions to
begin loaning money to rural areas.

In addition, there are following educational and
health benefits of renewable energy use.

EDUCATIONAL BENEFITS

Improves literacy: Solar rural electrification
improves literacy by providing high quality electric
reading lights. Electric lighting is far brighter than
kerosene lighting or candles. Use of solar electric
light aids students in studying during evening hours.

Increases access to news and information:
Photovoltaics give rural areas access to news and
educational programming through television and radio
broadcasts. With the advent of television and radio,
people previously cut off from electronic information,
education, and entertainment can become part of
the modern world without leaving home.

Enables evening education classes: Ongoing
education classes and adult literacy classes can be
held during the evening in solar-lit community centers.
Development of adult literacy and professional classes
are possible with the introduction of solar electric
lighting systems in community centers and schools
in many countries.

Facilitates wireless rural telephony: Solar
electricity, when coupled with wireless
communications, makes it possible to introduce rural
telephony and data communication services to
remote villages.

HEALTH BENEFITS

Reduces kerosene-induced fires: Kerosene
lamps are a serious fire hazard in the developing
world, killing and maiming tens of thousands of people
each year. Kerosene, diesel fuel and gasoline stored
for lamps and small generators are also a safety
threat, whereas solar electric light is entirely safe.

Improves indoor air quality: Fumes from
kerosene lamps in poorly ventilated houses are a

serious health problem in much of the world where
electric light is unavailable. The World Bank
estimates that 780 million women and children
breathing kerosene fumes inhale the equivalent of
smoke from 2 packs of cigarettes a day.

Increases effectiveness of health programs:
Use of solar electric lighting systems by rural health
centers increases the qual i ty of health care
provided. Solar electric systems improve patient
diagnoses through brighter task lighting and use
of electrically-lit microscopes. Photovoltaics can also
power televisions and VCRs to educate health
workers and patients about preventative care,
medical procedures, and other health care
provisions. Finally, solar electric refrigerators have
a higher degree of temperature control than
kerosene units, leading to lower vaccine spoilage
rates, and increased immunization effectiveness.

Allows telemedicine: Telemedicine is the use
of telecommunications technology to provide,
enhance, or expedite health care services, by
accessing off-site databases, linking clinics or
physicians’ off ices to central  hospitals,  or
transmitting x-rays or other diagnostic images for
examination at another s i te. Feasibi l i ty of
telemedicine in remote areas has been
demonstrated by using a combination of solar
power and satellite communications in the Brazilian
Amazon. Within moments of plugging in the new
telemedicine device, local Caboclo Indians could
have measurements of blood pressure, body
temperature, pulse, and blood-oxygen uploaded
via satellite to the University of Southern Alabama
for remote diagnosis. ❑

Improper selection of pumps
can lead to large wastage of
energy. A pump with 85 per
cent efficiency at rated flow
may have only 65 per cent
efficiency at half the flow.
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SOCIO-ECONOMIC & ENVIRONMENTAL IMPACT OF WIND

ENERGY GENERATION IN SELECT DISTRICTS OF TAMILNADU

J. Srikanth ✱

✱ Dr. GRD College of Science, Avanashi Road, Coimbatore 641 014

OBJECTIVES

(i) To find out the positive impact of wind energy
generation on employment opportunities,
economic development, infrastructure
developments such as educational institutions,
health care facilities, entertainment facilities,
hostels and restaurants, road and transportation
facilities and communication facilities in the
villages where the wind farms are located in
Coimbatore, Tirunelveli and Kanyakumari
districts of Tamil Nadu.

(ii} To study the negative impact such as noise
pollution, accident due to wind farms, increase
of criminal offences, felling of trees, use of
agricultural land for wind farms, wind farms near
dwelling places etc., due to wind energy
generation in the villages where the wind farms
are located in Coimbatore, Tirunelveli and
Kanyakumari districts of Tamil Nadu.

(iii) To analyse the operational issues such as use of
wind farms for cultivation on, Grid and substation
facilities for power evacuation, and maintenance
operational constraints financial performance and
investment and loan repayment status of the wind
farm owners located in Coimbatore, Tirunelveli
and Kanyakumari districts of Tamil Nadu.

FINDINGS

Positive Impact due to wind farm activity

Employment opportunities after erection and
commissioning.

Local villagers are selected as operators and
security guards. The operators and security guards
are employed either directly by the company or
through the service providers such as Batliboi Foras

Limited, R S Windtech Pvt. Limited, Victory Wind
Farm Services Pvt. Limited, Windfab Pvt. Limited
etc. For the operators job, ITI or school final qualified
persons are employed and for security guards
educational qualification is not given much
importance. The salary for the operators is in the
range of Rs.1500 - Rs.4000 depending on the
company and the salary for the security guards is in
the range of Rs.1000 - Rs.2000, again depending
on the company and the location.

Based on the survey and our discussions with
various people and agencies, we estimate that around
4000 - 5000 persons are employed as operators in
the wind farms in Coimbatore, Tirunelveli and
Kanyakumari districts of Tamil Nadu and another
3000 - 4000 persons as security guards. This
employment potential offered by the industry is very
less, considering the investment (approximately
Rs.3000 crore in Tamil Nadu alone) that has been
made. This is the nature of the industry - more capital
intensive and less labour intensive.

Employment opportunities for erection and
commissioning

Local people are employed for civil, welding and
electrical works for 3 months about 50 persons at
the time of erection and commissioning of the WEG.
This employment is temporary in nature. Now, with
the slow down in new projects due to TNEB’s
unfavourable policies, this employment potential has
come down drastically in Tamil Nadu.

Remunerative land price

Except in Kayathar, in places like Ithikulam,
where land has been sold for as low as Rs.500 per
acre, in all other places, the mostly barren land has
been sold for high prices. In locations like Muppandal
and Aralvoimozhi villagers have sold their lands for
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as high as Rs.10 lakh per acre. Now, in this site
land is sold for wind farm activity in points (1 points
= 60 cents / 0.6 acre). People say brokers have
made a fortune in the sale of land for wind farm
activity. In few cases, again in Muppandal and
Aralvoimozhi, lands used for agricultural purposes
have been converted into wind farms and in few
cases, there have been instances of felling of trees.

power supply

In many villages where the wind farms are set
up; people have told us that they either get 24 hours
continuous power supply or improved power supply
due to wind farm activity. This power is helpful to
the villagers for doing other businesses such as power
loom, mat industry, Poultry farms etc. apart from
using this power for agricultural purpose.

Infrastructure development

Not many wind farm owners have contributed to
infrastructure development. The following are few
examples, where some progressive wind farm
developers have helped in infrastructure development
of the local community

(a) Wescare - Das Lagerwey : This company has set
up a community hospital. Amirtham community
hospital at T. Karungulam.

(b) Arul Mariamman Textiles Limited (AMTL): This
company has constructed a bus shelter in
association with Lions Club, in Aralvoimozhi

Donations to festivals and temples

Many wind farm developers have donated liberally
to local festivals and temples.  Some of them have
helped in construction or renovation of temples. For
example Fenner (I) Limited has donated a temple
arch in Aralvoimozhi. Some wind farm developers
have built their own temples (mostly Hanuman
Temple) in their wind farms.

Negative impact of wind farm

Even though the surveys have shown no major
negative impact due to wind farm activity, some

have mentioned (proportion is less) about few
negative impact due to wind farms.

Sound Pollution

The survey has shown sound pollution as a major
negative impact. About 19.25% of the
respondents have said wind farm activity leads to
sound pollution. Many people, out of these 19.25%
have said in the nights the sound is very disturbing.
The other 80% of the respondents have told us even
though, there is some slight noise it is tolerable.
When we visited personally some of the sites, we
found the variable speed  twin blade Das Lagerwey
WEGs to be bit more noisy and at high speed
disturbing.

Felling of trees

There have been few instances of felling of trees.
Our survey shows only 2.5% of the respondents
confirming felling of trees. This should be avoided.

Use of agricultural land for wind farms

There have been few instances where agricultural
land has been converted into wind farms. This has
occurred very rarely. Only 0.25% of the respondents
confirmed this negative impact. This again should
be avoided.

Wind farms near dwelling places

Even though this has not come out as a serious
negative impact in the survey the researchers have
found WEGs very close to dwelling places in
Muppandal, Aralvoimozhi, Kumarapuram,
Pazhavoor. and T. Karunkulam. This should be
stopped.

Operational and Financial Performance
of Wind Farms

(i) NEPC - MICON and Vestas RRB are the top two
WEGs in that order that have been installed by
the wind farm owners.

(ii) 75%, 43.75% and 18.75% of the respondents have
installed 250 KW, 225 KW and 230 KW capacities
WEGs respectively. Of late, the wind farm owners
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are installing higher capacity WEGs. We came to
know through discussions with wind farm owners
that Dalmia Cements Limited has installed 2
numbers of 750 KW WEGs at Kumarapuram.

(iii)Very few wind farm owners have taken up
cultivation in their Wind farms. Even those who
have purchased agricultural land (3 respondents)
only one is using it as agricultural land and the
other 2 are using it as partly agricultural land. The
survey of wind farm owners have clearly indicated
that only 3 out of 16 respondents are doing
cultivation in their wind farms. Out of these 3,
2 of them are in Muppandal, Aralvoimozhi and
Perungudi region and one of them is located in
Devarkulam in Kayathar region.

The survey has also shown that wind farms in
Coimbatore district are not doing cultivation and
they are keeping their predominantly barren land
as barren after the installation of WEGs. We have
come across only one wind farm owner, Dr.
Ganapathy of Sheela Clinic, Coimbatore doing
cultivation (Cashew and horticultural crops) in
Coimbatore district.

{iv} The main crops that are cultivated by the wind
farm owners are, Mango, Guava, Ground nut,
Drumstick, Amla, Cashew and Eucaplyptus. Most
of them use drip irrigation for growing these
crops. The wind farm owners who are doing
cultivation are Fenner (I) Limited, Madras Cements
Limited, Dalmia Cements Limited, Tamil Nadu
Newsprints Limited (TNPL) and Sheela Clinic.

(v) Because of the remote locations of the wind farms,
even the wind farm owners who have in-house
maintenance capability are giving their
maintenance work, to OEMs of WEGs or third
partly service providers such as Batliboi Foras
Limited, R S Windtech Engineers Pvt. Limited,
Victory wind farm Services Pvt. Limited etc. Our
survey has shown that 43.75% of the respondents
have given maintenance of their wind farms to
WEG manufacturers under Annual Maintenance
contract (AMC), another 43.75% of the
respondents have given the maintenance of their
Wind farms to third party maintenance service
providers and only 12.50% of the respondents
are carrying out in-house maintenance. In fact,
most of the wind farm owners give the operations

of their wind farms to OEMs or to third party
service providers.

(vi) The wind farm owners are not facing any problem
in the availability of spares. In fact, 100% of the
respondents have felt that there is no problem in
the availability of spares. Almost a11 the spares
are available within the country. While all the
respondents (100%) have bought their spares from
the WEG manufacturers, in the initial years of
establishment, currently 68.75%  of them buy
their spares from the WEGs manufacturers,
another 68.75% of them buy their spares from
spares  suppliers/distributors, 31.25% of them
buy from third party O & M service providers
and only 12.50% of the respondents import some
of their spares.

(vii) 93.75% of the wind farm owners surveyed have
obtained the soft loan provided by IREDA and
56.25% of them have obtained loan from other
financial institutions. Thus, all the 16 wind farm
owners who have been surveyed have taken loans
for their wind farm projects. Also, out of the total
project cost of all the 16 Wind farm owners which
is Rs.3,014.97 lac, loan obtained from IREDA
alone is Rs.11,132.815 lac that is 36.87% of the
total project cost. This clearly shows the pioneering,
and dominant role played by IREDA in promoting
and developing wind energy in India.

(viii)In the three financial years considered viz., 1997-
98, 1998-99 and 1999-2000, the profitability
of the wind farms have steadily improved. Our
survey has shown that 83.33% and 85.71% of
the respondents have declared net profit in the
financial year 1997-98, 1998-99 and 1999-2000
respectively. 85.72% of the respondents have
made profits and this shows the commercial
attractiveness of the wind farm projects

Our survey has shown that all the wind farms
that used the power generated for captive power
consumption have made net profit. This is because
selling to TNEB fetches only Rs.2.70 per unit and
captive use fetches Rs.3.40 per unit (this is the selling
price per unit of TNEB to industrial consumers). With
delays in payment from TNEB for the power sold to
them and third party sale not being allowed in Tamil
Nadu captive power consumption is the best



36 IREDA NEWS

proposition for higher profits for the wind owners in
Tamil Nadu.

SUGGESTIONS

1. Wind farm activity has only benefited a small
proportion of the local community and it is not
widespread. To broad base the beneficiaries and to
involve and help the local community, the following
suggestions are given:

• Start farming activity in the wind farms wherever
possible. Experts say any crop upto five meters
can be grown without affecting the wind farm
activity. This will lead to incremental profits to
the wind farm owners. In addition we can help a
higher proportion of the local people.

• Cattle grazing by the villagers should be allowed
on the wind farms.

• In Muppandal/Aralvoimozhi, a suitable site can
be selected and it can be developed into a
beautiful tourist spot. With Kanyakumari nearby,
it can be made an attractive tourist destination.

• Major wind farm developers and captive users
such as Dalmia Cements, Madras Cements,
Mohan Breweries, etc. should be made to
contribute more to the local community.

• Some form of local tax, may be nominal per
WEG, can be levied by the local bodies and this
amount can be used by them for the infrastructure
development of the locality.

2. A uniform and long term wind energy policy
by MNES is very essential for the continued growth
of this industry. Different States have different
policies for wheeling, banking, penalty for reactive
power and third party sale, which should be made
unform. TNEB policies announced in February 2001
has crippled this industry in Tamilnadu. TNEB policies
that are detrimental to the growth of this industry
are

a. TNEB is willing to pay only Rs.2.25 per unit for
the power sold to TNEB by new wind farm owners
started after February 2001. The already existing
wind farms will continue to get Rs.2.70 per unit.
The price that is offered to new wind farms is
quite low, considering the fact that this price

Rs.2.25 was offered in the year 1995-96 itself
to the already existing wind farms. Hence the
price per unit offered to new wind farms is not
only very low but also discriminatory. Also, the
price Rs.2.70 per unit offered by TNEB to
already existing wind farms is less compared to
the price of Rs.3.05 offered by SEB of
Karnataka. Thus, the price of Rs.3.05 per unit
asked by Wind Power Producers Association
(WINDPRO) is justified.

b. TNEB discourages new projects which intend
selling power to TNEB. The issuing of NOCs for
such cases are delayed. NOCs are given to new
wind farm projects that intend using the power
generated for captive consumption.

c. Banking facility which was allowed earlier for 12
months has been reduced to one month now.

d. Hike in the penalty for reactive power consumed
by the wind farms from the earlier Rs.0.30 per
KVARh to the Rs.1.00 per KVARh. This was
challenged in the court by WINDPRO and the
court through its interim order has asked the wind
farm owners Rs.0.50 per KVARh.

e. No third party sale allowed in Tamilnadu
f. Holding back payments due to the wind farm

owners since August 2000.

The Tamilnadu state government should
announce favourable policies, if it wants to retain its
status as number one state in wind energy generation
in the country

3. Removal of gearbox/generator from the top
of the tower for maintenance purposes requires heavy
mobile crane. Availability of such cranes on hire basis
through some third party service providers will
minimize the loss of power generation due to
maintenance and cost of maintenance.

4. Common spares facility can be provided at
Muppandal/Aralvoimozhi, Kayathar, Gudimangalam
/Poolavadi and Kethanur/Palladam by WINDPRO
or any other Association. This will facilitate the easy
availability of spares and minimize spares/inventory
costs. for the wind farm owners

This report is the Executive Summary of the findings of an
IREDA study conducted in the year 2003
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INTRODUCTION

India has a very large potential of renewable
energy. It is estimated that wind, small hydro and
biomass sources alone, have potential of generating
80,000 MW of electricity. In addition, there is a
large potential for decentralised applications of
renewable energy. The renewable energy sources
are locally available and can meet different types of
decentralised energy requirements form irrigation,
& cooking to power generation even in rural areas.
It is also clear that though renewables alone may not
be able to meet all the energy requirements, they
can make substantial contribution and reduce the
pressure fossil fuels. India has a long experience of
almost two decades in developing and deploying
renewable energy technologies. Some of the
renewable energy technologies are now commercially
viable and can compete with other energy sources.
However it is always perceived that the renewable
energy technologies are costlier than the technologies
which use conventional fossil fuels. The use of
renewable energy sources also provides environmental
and social benefits in addition to providing energy.
These additional benefits are not considered while
comparing renewables with other technologies. It is
also true that quantification of these benefits is
difficult as well as dependent on local/ regional
conditions. The literature available internationally,
mainly regarding power generation, indicates that
these environmental benefits of renewables are
substantial. The present article looks at the
environmental and social impacts of renewables in
India.

ENVIRONMENTAL IMPACTS

Use of renewable energy for dif ferent
applications results in reduced consumption of

conventional energy sources which are mainly fossil
fuels like coal, oil, traditional biomass etc. The
combustion of these fuels results in emissions,
which have impact on local as well as global
environment. These negative environmental
impacts are reduced through use of renewable
energy to extent of replacement of conventional
fuels. The important environmental impacts of fossil
fuel combustion are

• emissions of  CO2, CO, SOx, NOx, particulate
matter; and

• land and water pollution as a result of fuel storage,
use and waste disposal.

Combustion of fuels like coal, oil, natural gas as
well as traditional use of biomass results in these
emissions in different quantities depending upon the
fuel and the combustion technology. Except the CO2
emissions, the rest of the emissions have an impact
on local environment and in turn have an adverse
impact on human health, ecology, agriculture etc.
These adverse impacts on human heath and ecology
have economic implications and the cost estimation
of conventional energy does not include the economic
cost of these environmental impacts and thus these
impacts are termed as ‘externalities’.

In case of India the scale of renewable energy
applications is very diverse from producing grid
quality power to improved chulha. These diverse
applications of renewable energy results in reduce
usage in use of conventional fuels in varying
quantities, depending upon the renewable energy
application. Estimation of environmental implications
of all these renewable energy sources and the
different applications is very complex. The major
application of power generation is selected here for
detailed analysis of environmental impacts, since
relevant data and literature were available.
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ENVIRONMENTAL BENEFITS OF
RENEWABLE POWER GENERATION

Wind, Biomass, small hydro and waste to energy
are the main renewable energy sources contributing
to grid power in India. The total installed capacity,
based on renewable energy sources as on  31st March
2005 was 6156MW (1) generating about 3% of total
power generation in India.  The resultant
environmental impact is through reduction in the
conventional power generation and related
environmental emissions.

The conventional power generation in India is
predominantly dependent on thermal power plants
followed by hydro and other sources. The generation
break-up for the year 2004-05 is given in Table 1.

The thermal power generation that is primarily
coal–based in case of India, causes major
environmental pollution. The actual emissions from
the coal–based power plant can be estimated by
using the emission norms, specified through the
Environment (Protection) Act, 1986 and its
amendments which provide norms for allowable
levels of emissions form conventional power plants.
The estimated emissions as a result of power
generation from the coal–based power plants are
given in Table 2.

The main emission from a gas–based power plant
is NOx. Based on the emission norm of permitted

TABLE1:  POWER GENERATION FROM

DIFFERENT SOURCES IN THE YEAR

2004-05

Fuel/SourceFuel/SourceFuel/SourceFuel/SourceFuel/Source Generation (GWh)Generation (GWh)Generation (GWh)Generation (GWh)Generation (GWh) Generation  %Generation  %Generation  %Generation  %Generation  %

Coal 424082 72

Gas 59473 10

Diesel 2518 0.4

Hydro 84495 14

Nuclear 16845 3

TTTTTo ta lo ta lo ta lo ta lo ta l 587413587413587413587413587413 100100100100100

Source: Monthly Power Sector Report, Central Electricity Authority

TABLE 2: EMISSIONS FROM COAL BASED POWER PLANT

Coal Norm ppm 1 Coal use Flue gas Flue gas Emissions
(a) kg/kwh volume 3 (kg/kwh) (kg/unit)

(b) (c) d=b*c (e=d*a/10-6)

Particulate matter 150 0.73 7.24 5.2852 0.000793
SOx 200 0.73 7.24 5.2852 0.001057
NOx 100 0.73 7.24 5.2852 0.000529
CO2 27824 1.105

1-As per the Environment (Protection) Act, 1986

2-Thermal Performance Review, Central Electricity Authority

3-Based on energy audits of different thermal power plants, TERI

4-All India average heat rate in coal based power plants

Based on average calorific value of 4000Kcal/kg and IPCC emissions factor of 25.8 tC/TJ

emissions and the design heat rate for combines
cycle gas power plants, the NOx emissions from a
gas–based power plants are about 0.016 g/kWh.
Similarly the CO2 emission from combined cycle
power plant are about 0.48 kg/kWh.

Based on the emission factors estimated above,
and the contribution from different sources (Table1)
the average emissions as a result of power generation
in India, are given in Table 3.

All the above emission estimations are
conservative, using environmental norms and an
approximation using national average efficiency of
thermal power plants.

The power generation from wind, small hydro as
well as biomass is resource dependent and varies
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TABLE 3: AVERAGE EMISSION FROM

GENERATION OF ONE UNIT OF

POWER

Emission Kg/kWh
Particulate matter 0.000563
SOx 0.00075
NOx 0.000377
CO2 0.828635

from location to location. The total annual generation
thus has been estimated with average plant load
factors for these technologies as shown in Table 4.
Based on the emission factors and the generation
from different renewable energy sources the total
annual emission reduction is estimated and given in
Table 4.

In addition to these emissions, there are ash
handling issues, local land and water pollution
associated with thermal, mainly coal–based, power
generation.

All these emissions, land, water and noise
pollution affects the local environment having impact
on human health and eco system. The quantum of
economic impact of these depends on large number
of factors like willingness to pay for health, adverse
ecological impacts, income levels, extent of the
impacts etc. The ExternE Study undertaken by the
European Commission (2) considers damages to
human health (fatal and non-fatal effects), and effects
on crops and materials. The ExternE study gives
estimates for coal, oil, natural gas and biomass fuel
cycles as follows (in USD 95 per kWh,)

Coal -fired $ 0.046

Oil-fired $ 0.027

Natural gas-fired $ 0.011

Biomass $ 0.0012 - $ 0.012

In the New York State Environmental Externalities
Cost Study (3), also estimates the environmental cost
of conventional power generation. It also includes
the environmental cost of biomass power generation.
As per these estimates the environmental costs as a
result of power generation are:

Coal–fired $ 0.0020 - $ 0.0032

Oil–fired $ 0.0011 - $ 0.0016

Natural gas–fired $0.00017 - $0.00024

Biomass (wood) $ 0.0025 - $ 0.0036

Using these two studies a range of environmental
cost of conventional power generation can be
estimated as shown in Table 5 below. The US$
(1992) and US$ (1995) were adjusted to US$ (2005)

TABLE 4: ANNUAL EMISSION REDUCTION AS A RESULT OF RENEWABLE POWER

GENERATION IN INDIA

Installed Average Annual Annual emission reduction
capacity capacity generation (ton/annum)

(MW) factor (GWh)
SPM SOx NOx CO2

Wind 3595 25% 7873.05 4431.914 5907.356 2969.013 6523884
Biomass 815 70% 4997.58 — 3749.816 — 3107228
Small Hydro 1705 35% 5227.53 2942.693 2207.98 832.6531 689965.4
Total 6115 18098.16 7374.607 11865.15 3801.666 10321077

TABLE 5: RANGE OF

ENVIRONMENTAL IMPACT OF

POWER GENERATION

PPPPPower generationower generationower generationower generationower generation Environmental impactEnvironmental impactEnvironmental impactEnvironmental impactEnvironmental impact
sourcesourcesourcesourcesource range (US$2005)range (US$2005)range (US$2005)range (US$2005)range (US$2005)

Coal -fired 0.061 – 0.0029

Oil-fired 0.036 – 0.0016

Natural gas-fired 0.014 – 0.0025
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by using average annual inflation in US$ of 3%.

Adopting the approach of “income elasticity of
Willingness to Pay” which look at relative GDP per
capita is calculated for India in the following manner:

WTPIndia = WTP US x PERCAP-GDP (PPP)India /
PERCAP-GDP(PPP)US

If GDP per capita (PPP) India = USD 3400 and

GDP per capita (PPP) US = USD 42000

Then the ratio between WTPIndia/WTPUS = 0.08

The environmental impacts given in Table 5 can
be adjusted to India, using the ratio of willingness to
pay, estimated above and given in Table 6 below.
The above estimated environmental impact does not
include the environmental cost of CO2 emissions.
The impact of CO2 emissions, through global
warming, is a complex issue and difficult to quantify.
However, there is an established trading system for
CO2 emission reduction and these costs can be used
in absence of quantification of cost of impacts. A
conservative estimate of CO2 costs of $4/ton of
CO2 has been used for estimation here. Thus the
total environmental cost from a conventional power
generation works out as shown in Table 6.

Alternate way of looking at the environmental
impacts of renewables is to estimate the cost of
emission reductions at the conventional power plants.
The cost calculation in a study carried out The Energy
and Resources Institute (4) considered costs involved
to reduce the environmental pollution and other
impacts of thermal power generation. The categories
considered in the study are

Air pollution control

Electrostatic precipitators for reducing
particulate matter

Desulpurisation unit for reducing SOx emissions

Water pollution control

Water treatment facility,

Condensate cooling water, Demineralisation
plant and waste treatment

Ash disposal

Ash handling systems, Ash Dykes

Forest

Afforestration, Green belt development

The results of the study shows that incorporation
of forest area and cost of ash dyke construction can
change the total environmental cost from 12 to 25%
of total cost for the same plant size. The cost rises
further to 27% of total cost for adherence to the
World Bank norms, which involves only an additional
expenditure on electrostatic precipitator. The average
(all India) total environmental costs range from
Rs.0.42/kWh to Rs.0.87/kWh.

Thus the environmental impacts of renewables,
though estimated in an indirect way, are substantially
high in the case of India and range from 0.20 Rs/
kWh to 0.87Rs/kWh for power generation.  In
addition to power generation, there are a large
number of renewable energy systems deployed in

TABLE 6  ENVIRONMENTAL EXTERNALITIES OF FUELS IN INDIA

Fuel Range of Cost of CO2 Total environmental cost
environmental cost @US$4/ton of CO2 environmental cost
(Rs./kWh) range(Rs/kWh) (Rs/kWh)

Coal 0.22  - 0.01 0.19 0.42  - 0.20

Gas 0.05 – 0.001 0.08 0.13 – 0.08

Exchange rate used  1US$ = 45 INR





installation, and finally operations & maintenance
services. This allows us to offer Indian customers the
economies of scale and also eliminating the need for
customers to get involved in the highly complex process
of windfarm development.

This end-to-end approach has led us, with our
associate companies, to develop an expertise in wind
resource mapping, site identification and selection,
and technical planning of wind power projects. Our
associate companies acquire sites we have identified
as suitable for wind energy projects, which are then
sold or leased to our customers. The associate
companies then undertake the technical
implementation of windfarms including infrastructure
development, installation of WTGs and connection
of power grids.

Some of our largest projects executed till date are -
Sangneri, Tamil Nadu: This windfarm has a planned
capacity of upto 500 MW and is home to 276 WTGs
totaling 339 MW of installed capacity, making it the
largest windfarm of its kind in Asia. And,

Vankusavade, Maharashtra: Stretched over 29 km
of mountainous terrain averaging over 1,000 meters
above sea level, this windfarm is home to 566 WTGs
with an installed capacity of 205.35 MW. Other sites
include Kavadya Dongar in Maharashtra and
Chitradurga in Karnataka. We are in the process of
developing other windfarms in the States of Gujarat,
Kerala, Karnataka and others.

SEL will strive to enhance its position in India as a
provider of integrated wind power solutions and to
expand our market globally. However, the strategic focus
of our activities will be on the Indian market.

In order to increase our global market share, we will
focus on our key international markets North America,
China, Australia and certain markets in Europe. Looking
to the global market, SEL has its international marketing
headquarters in Denmark, the preeminent centre for
wind energy in the world. Plans for an integrated WTG
manufacturing facility in China are in an advanced stage,
and the rotor blade manufacturing facility in the United
States is also under construction. These will support
our market presence in these high growth regions with
dedicated delivery capability, enabling a flexible response
to the local markets, and lowered logistics costs.

SEL is currently in the final stages of executing orders
totaling 80 MW for windfarm projects in USA, and has
secured major repeat orders in this market. We have
secured breakthrough orders in emerging high-potential
markets - 95 MW in Australia, 100 MW in China and
14 MW in South Korea. Suzlon has also recently
acquired Hansen Transmissions, a Belgium-based wind
and industrial gearbox manufacturer in line with our
long-term growth strategy. Our expanding global
footprint is a clear indicator of international recognition
of our technological leadership, domain expertise and
delivery capability.

Looking to the future in India and around the world, we
believe our core strengths make strongly competitive in
the marketplace. We aim to improve the cost efficiency
of generating power from our WTGs through more
efficient designs, identifying further optimal sites for
WTGs, and reducing costs across-the-board.

Disclaimer: Data contained in this document is
accurate as on the date of publication.

ADVERTORIAL



India has come a long way with in the arena of
renewable power - from a few Megawatts from all
renewable sources just a decade ago, the country
has grown to an installed capacity of 4,500 MW in
wind alone, and powered its way into the Top-5
countries in terms of annual capacity addition, with
over 1,200 MW installed in 2005 alone.

However, despite the breathtaking and steadily
accelerating pace of investment and development in
renewables in India, the drivers for its growth have
remained limited. Investments in renewables in India
have traditionally been driven by two factors – the
ever increasing power needs of the country’s
burgeoning economy; and favorable government
policies. While these two drivers will continue to be
the most crucial drivers for growth in renewables in
India, there is today an emerging opportunity to
cultivate a new and potent driver, capable of

Coming of Age: Powering Renewables With Public Awareness

ADVERTORIAL

propelling renewables to the same platform as
conventional sources of energy – Public Awareness.

Today, there remains a considerable lack of awareness
of renewable energy - industry, potential, issues, et
al. in the general populace. While the main stream
media picks up on relevant industry developments,
socio-economic & environmental factors, new
technology and trends; there are few or no concerted
efforts directed at informing and directing public
opinion in this regard.

For a major part this trend is a direct reflection of
the age of the industry in India – while the industry
has grown in leaps and bounds to catch up with
global leaders, the general populace and media outlets
have not had the time and exposure, in comparison
with mainly Western counterparts, to the renewables
arena.



However, while this can be said to be the case in the
past – the booming Indian economy, proliferation
and penetration of mass media and the
transformation of common people from opinion
seekers to opinion leaders, has transformed a new
force capable of propelling renewables in India to a
new high.

While this is a new direction in India, there is a
multitude of ongoing and past efforts by industry,
agencies and governmental and other bodies
worldwide that can provide lessons and direction in
the Indian context. The time is right for a concerted
effort across industry, agencies and other stakeholders
to mobilize public opinion towards bringing the
renewable energy industry in India into the
mainstream.

While there are many forums and independent bodies
operating in the arena, it is becoming increasingly
necessary to forge a common platform that can
become a meeting place for various lines of thought.

The audience for such an endeavor ranges from the
common man to the policymakers who are uninformed
about renewables and areas that impact the field. In
such light there requires to be fact finding at the
basic level to determine current levels of awareness
on the various aspects of renewable energy and how
it can affect people’s lives.

Using such data, subject areas could be identified.
Based on informal surveys, subjects are seen to cover
a vast area, ranging from pollution, climate change,
increasing cost and decreasing stocks of conventional

ADVERTORIAL
fuels, economic impact in terms of industrial
production, to power generated and jobs created,
environmental impact of wind turbines, emission
reductions achieved, energy payback etc; to consumer
oriented subjects focused around availability and
affordability of power.

Power is a common thread through communities.
Regardless of geography, culture, and other
differentiators, the functioning and development of
communities of all sizes is crucially linked to the
availability of power.  In essence each community
becoming a microscopic representation of India,
mirroring the power needs of a rapidly growing
economy.

However, the differentiators do play a very important
role in the selection of media.  Depending on the
complexity and detail in the subject matter, as well
as the particularity of the audience, a variety of
media, ranging from folk theatre, to print, television
and interactive\online platforms can be used in
concert to mobilize public opinion en mass.

The communication effort, in addition to being broad-
based across the renewables space, will eventually
need to find a common thread through the various
areas, issues, technologies and agendas to find
common ground and transform public opinion into a
driver and enabler - a force which fully recognizes
the role and importance of renewables in our lines,
and power us on our road to a greener tomorrow.
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commercial, domestic agriculture sectors resulting
in reduction in local pollution and adverse
environmental impacts of using conventional energy
sources. For example, in case of solar thermal
systems, used for domestic applications result in
electrical savings where same environmental benefits
as that of renewable power generation are associated.
With the use of solar thermal systems in commercial
and industrial applications the local environmental
benefit is more than that of estimated for conventional
power generation. This is because of the fact that
the commercial and industrial boiler/furnaces are
smaller in size and no sophisticated emission reduction
equipments are used. The biomass energy
technologies like the biomass gasifier which replace
the traditional ways of using biomass have positive
environmental impact through reduced biomass
consumption.

The above analysis indicates that the
environmental impacts of renewables, though difficult
to quantify, are substantial.

SOCIAL IMPACTS

The renewable energy technologies, in addition
to supplying clean and environment friendly energy,
also have social dividends. By the very nature
renewable energy sources are dispersed and thus
the associated benefits are accrued in the non–
urban areas where they are actually required. The
two major renewable energy applications that have
social development dividends are the rural
applications and grid connected power generation
through renewables.

The renewable energy technologies supply
energy in the remote and rural areas e.g. through
renewable based mini-grids or individual
photovoltaic systems. These have very high social
impact in these areas, which were earlier relying
on primarily biomass or conventional fuels like
kerosene or diesel. The provision of lighting results
in facilitating the education with availability of
lights. In case of small businesses/shops the
working hours can be extended result ing in
economic wellbeing.

Through the surveys conducted in the remote
and rural areas for electrification, it was found that

entertainment is one of the important social
requirements. Provision of energy, through locally
available renewable   energy sources, enables the
rural population to have access to channels of
entertainment like television, radio etc.

Employment generation at the local level is most
important social impact of renewable energy
technologies in rural areas. The need to operate
and maintain the renewable energy systems locally
makes sense. This leads to requirement and thus
leading to development of local ski l ls and
entrepreneurs operating and maintaining these
systems. Further the availability of energy trigger
economic development by development of micro-
industry and energisation of pumpsets for irrigation
etc. The local energy provision generates
employment by providing electricity as an input for
productive uses in agriculture and rural industries.
Thus the renewable energy technology in the rural
areas does not provide energy only but also provides
livelihood.

The new thrust on rural electrification through
local participation of village communities and village
panchayats also have a positive social impact as
the local community owns and controls these
systems leading to their empowerment.

The social impacts of large size grid connected
renewable energy power projects are in terms of
employment generation and local development. It
has been estimated that the renewable energy
projects have more employment generation
potential than the conventional power sector. It is
estimated that a wind farm provides four times
more jobs in operation and maintenance than the
conventional power plants. The renewable energy
power projects also helps in building the local small
industry / entrepreneurs to meet the requirements
of the power plant and personnel stationed at the
site. Further, the renewable energy projects in rural
areas lead to local infrastructure development e.g.
roads, electricity etc. in the process of setting up
these projects.

Thus the provision of energy through locally
available renewable energy sources improves the
quality of life of the rural people through lighting of
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rural homes, streets, provides access to education,
entertainment & generates employment
opportunities in rural areas.

SUMMARY

The renewable energy technologies thus provide
energy in decentralised as well as distributed form,
which is much needed in case of India, along with
environmental benefits and social dividends. The
environmental benefits though measurable are
difficult to quantify in terms of economic impact.
However, the studies show that the environmental
impacts are substantial, and if included in the cost,
it makes the energy cost of conventional energy higher
and comparable with renewable energy. Similarly in
the case of social benefits, which are especially high
in case of rural areas, should be considered while

comparing renewable energy with other energy
sources.
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GLOBAL WIND POWER MARKET INCREASED BY 43

PERCENT IN 2005

The global wind energy sector experienced
another record year in 2005. According to the figures
released by the Global Wind Energy Council (GWEC)
for 2005, the installation of 11,769 megawatts
(MW), which represents a 43.4% increase in annual
additions to the global market, was up from 8,207
MW in the previous year. The total value of new
generating equipment installed was more than Euro
12 billion, or US$14 billion. The total installed wind
power capacity now stands at 59,322 MW
worldwide, an increase of 25% compared to 2004.

The countries with the highest total installed
capacity are Germany (18,428 MW), Spain (10,027
MW), the U.S.A. (9,149 MW), India (4,430 MW)
and Denmark (3,122). India has thereby overtaken
Denmark as the fourth largest wind market in the
world. A number of other countries, including Italy,
the UK, the Netherlands, China, Japan and Portugal
have reached the 1,000 MW mark of installed
capacity.

In terms of new installed capacity in 2005, the
U.S. was clearly leading with 2,431 MW, followed
by Germany (1,808 MW), Spain (1,764 MW), India

(1,430 MW), Portugal (500 MW) and China (498
MW). This development shows that new players such
as Portugal and China are gaining ground.Europe is
still leading the market with more than 40,500 MW
of installed capacity at the end of 2005, representing
69% of the global total. In 2005, the European
wind capacity grew by 18%, providing nearly 3% of
the EU’s electricity consumption in an average wind
year. The growth in the European market in 2005
only accounted for about half of the total new
capacity, down from nearly three-quarters in 2004.

Nearly a quarter of new capacity was installed
in North America.  The U.S. wind energy industry
broke earlier annual records of installed capacity by
installing nearly 2,500 MW, which makes it the
country with the most new wind power.

In 2005, Asia accounted for 20% of new
installations. The strongest market here remains in
India with more than 1,430 MW of new installed
capacity, which takes its total figure up to 4,430 MW.
The goal for wind power in China by the end of 2010
is 5,000 MW,” said Li Junfeng of the Chinese
Renewable Energy Industry Association (CREIA).
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ENERGY MANAGEMENT IN INDIAN REFINERIES

✱ Joint Director, PCRA, New Delhi

Focus : Environmental and Social Impact of RE

M. Bandhopadhyay✱

INTRODUCTION

In the recent years the crude price is increasing
by leaps and bounds. It has gone up from $3-7 per
barrel to $65 per barrel with in a span of six years.
This increased crude price has threatened the
refineries to their operating cost so as to remain in
the business of refinery. Therefore there is a
tremendous pressure to curve the operating cost of
the refinery. In this regard each refinery is having
one energy cell to monitor the energy consumption
level of the refinery and suggest energy conservation
activities to reduce the energy consumption level of
each refinery. Refineries are also carrying out energy
audits through external world class companies like
Shell, BP etc. to set bench mark for their energy
consumption as compared to global best refineries
with the same configuration of process units in the
refineries. As a measure of reduction of operating
cost, refineries are going for the purchase of cheaper
crude i.e. high sulphur containing crude resulting
increasing emission of SOs and NOx. The stringent
BIS standard of future fuels along with high sulphur
crude processing in refineries are compelling to put
sulphur recovery units. Hence, result and effect of
all above process has force refineries to optimize
and reduce the energy consumption of their process
units and equipments.

With the enactment of Energy Conservation Act
- 2001, it will be mandatory to post one Energy
Manager for each refinery so as to monitor the
activities related to energy conservation. Accordingly
all the refineries by this time are posting one Energy
Manager (who has passed the Energy Manager
Examination). Besides above criteria the fact remains
there is plenty of scope to optimize and reduce energy
consumption in all the process units and thermal
power plants in the refineries. With this background
this paper briefs about the energy management in
Indian refineries.

Generally the following tools are being used in
the refineries for the management of energy

1. Benchmarking

2. Targeting

3. Specific Energy Consumption

Benchmarking: Benchmarking is a tool for
ongoing search for best practices that produces
superior performance with the same configuration
in other refineries adopting and implementing the
same improving performance.

Targeting: Fuel and electricity target is a figure
set for each of the process units of the refinery. This
target is based on actual performance for past two
years and adopting a stringent target taking into
consideration of modification / corrective engineering
be carried out under the contain of existing
configuration.

Specific Energy Consumption (SEC): A scale to
assess the present performance level of a refinery
with respect to energy consumption and hydrocarbon
loss and the same is compared to other refineries.
This is expressed in terms of mbtu/bbi/NRGF. NRGF
(Energy Factor) is a factor, which is estimated as a
ration of energy consumption of each process unit
to that of crude Distillation Unit.

ATTRIBUTES OF ENERGY
CONSUMPTION AND FACTORS
AFFECTING THE ENERGY
CONSUMPTION

1. Fuel

2. Power

3. Steam

4. Cooling Water
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The factors that affect the energy consumption
level in refineries are as follows:

1. Refinery Configuration
2. Type of feedstock being processed
3. Severity of operation;
4. Vacuum system employed;
5. Steam and power-balance;
6. Process Technology;
7. Field Pattern;
8. Mandate in product specification;
9. Environmental regulations; and
10. Flexibility in operation.

VARIOUS APPROACHES FOR ENERGY
CONSUMPTIONS

The approaches are

1.Equipment Oriented Approach
2.General Approach
3.Advanced Approach

Equipment Oriented Approach

The scope for energy optimization and reduction
for various equipments are cited below

Fired Heaters

The scopes for optimization vis-á-vis reduction
of energy consumption are as follows:

1.Reduction of flue gas temperature;
2.Reduction of excess air;
3.Reduction of radiation loss
4.Selection of right auxiliaries.

Reduction of flue gas temperature

Various options for the reduction of flue gas
temperature are as follows.

1.Increasing convection section duty/area;
2.Heating up other process streams in the

convection bank of the furnace;
3.Preheating of air to burners of the furnace
4.Generating steam or heating BFW (Boiler Feed

Water)

It is worthy mentioning here that by reducing the
stack temperature by 20°C, efficiency of the furnace
can be reduced by 1% approximately.

Increasing the convection section duty/area

l. By putting additional tube rows in the
convection section

2. By changing no. of passes in convection coil
3. By providing efficient corbelling to avoid flue

gas by pass
4. By providing additional clearance in the

convection zone and carrying out on line cleaning.

Introducing Air Preheating

I. Convection mounted air preheater (APH) with
1=D fan and without ID Can

2. Ground mounted APH with FD and ID fans.
3. Run around coil system (using hot oil or water).
4. Open channel air preheater (OCAP)

Generating steam/heating BFW

If additional steam is required then this is the
last preferred choice.

Reduction of Excess Air

Excess air is the common problem with all the
refineries and refineries are, losing energy most of
time on this account. For every 10% increase in
excess air the furnace, efficiency is reduced by about
1.0% and the ideal approach is to maintain the %
O2 levels <2% (for gas firing).

By adopting the following, the excess air in fired
heater can be controlled/reduced.

1. By putting on line O2 analyzers and controlling
the same with regular monitoring.

2. By putting better combustion control system.
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3. By adopting better Burner Management by
regular cleaning and replacing the old burners with
new burners.

Radiation Loss Reduction

In a fired heater, the setting loss is normally in
the range of 2 - 3% of the fired duty. The loss very
often goes beyond 2 - 3% and can be controlled/
reduced by adopting any of the following
modifications.

1. By putting ceramics fiber linings on the inside
refractory wall on the furnace

2. By putting steel reinforced lining

3. By putting vacuum formed fiber-board lining.

Besides above periodic monitoring temperature
of furnace surface with the help of infra red scanner
can identify any damage of insulation and hot spots
on the furnace.

Choosing Right Auxiliaries

Soot Blowers

Good efficiency of soot blowers by way of keeping
the clean surface of the convection zone tubes to
ensure energy conservation.

Following two types of soot Blowers are used in
the refineries.

1. Retractable Soot Blowers - This is very cost
effective and best choice for fuel having high
level of metal content (Vanadium, Sodium) or
Sulphur.

2. Sonic Soot Blowers- Energy efficient and reliable

While selecting soot blower it should be checked
that each blower should not cover more than 4 tube
rows on either side or 1.2 m which ever is less.

Burners

The contribution of burner efficiency towards total
furnace efficiency is 5%.

The modern design of furnace envisages
atomizing steam to fuel ratio close to oil with isolated
cases which can go below up to 0.05.

FD/ID Fans

Selection of sizing of FD/ID fan is very important
from the energy conservation point of view, Most of
the time refineries keep sufficient margin in the
design keeping in mind future capacity augmentation
of the units. Hence to conserve energy in the present
context variable speed drive (VFD) for the motors
are very effective. While selecting the motor for the
FD and ID fans, energy efficient motor should be
chosen to save considerable amount of energy.

Dampers

Stack Damper maintenance and control is very
important so as to maintain the furnace arch pressure
in case of balanced draft furnace slightly higher than
atmospheric so as to prevent any ingress of air into
the furnace resulting prevention of energy loss.

Heat Exchangers

The following options are available for energy
conservation in heat exchangers

1. Use of pinch technology for Heat Exchanger
Trains to optimize and to integrate heat.

2. Use of plate heat exchanger.

3. Use of Turbulence promoters.

4. Use of high flux tubes.

5. Reduction of pressure drop (so as to sustain
velocity of the fluid) by simplified piping
arrangements.

Plate Heat Exchangers

For maintaining close temperature approach and
utilize heat energy even with wide variation of flow
rate, the plate heat exchangers are very effective.

Various types of plate heat exchangers which
are nowadays used in the refineries are as follows: -
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Welded Plate Exchangers

Wide Gap Exchangers

Double Wall Exchangers

Graphite Plate Exchanger

Spiral Heat Exchanger

Turbulence Promoter

This is very effective for high viscous fluids in
the tubes. Various types that can be used are
mentioned below

Twisted tapes

Hitran Inserts

Grooved tubes

High Flux Heat Transfer Tubes

High Flux Heat Transfer Tube with aluminum
porous coating can reduce energy consumption level
significantly.

Reduction of Fouling of Heat Exchangers

To take care of heat loss due to fouling of
exchangers, the fouling fluid should be placed on
tube side for vaporizing type fluid handling in
Thermo Siphon Reboilers. Vaporization to be
restricted to <30% to avoid scaling/fouling. In case
of temperature dependent fouling (polymerization
fouling) tube wall temperature to be restricted.
Use of on–l ine doping of ant i–foulant can
reduce fouling to great extent. The easy process
to reduce foul ing is on–l ine mechanical
cleaning of exchanger. In such case one parallel
exchanger is bypassed, isolated and the same is
cleaned mechanically.

Distillation Column

Reduction of pumping energy to the distillation
column and utilization of column heat are the two
areas where energy saving potential in distillation
column exists.

Reduction of energy in Distillation Column
Operation

It can be done by taking following actions

(i) By incorporating high efficiency/ low pressure
drop packings in the column

(ii) By incorporating dry vacuum in the vacuum
column.

(iii) Minimizing over flash

(iv) Proper utilization of heat of the column

(v) By operating reflux ratio

(vi) By reducing overhead condenser load and reboiler
load.

(vii) Minimizing stripping steam in the column.

Air Compressor

In each refinery there is a scope to save energy
by way of reducing the set pressure from 7 kg/cm2

to 5.5 kg /cm2 (at the farthest end of the refinery)
considering pressure requirement for instrument air
to be as 4 kg/cm2 and line pressure drop. By doing
this each refinery can save energy which is
equivalent to atleast Rs 1 crore per annum. Again
by arresting air leak from a 3 mm diameter hole can
save energy equivalent to Rs.1.2 lakh per annum.
However, in refineries few portable compressors are
needed for some special pressure testing jobs where
high pressure air is needed.

Cooling Tower

By incorporating on-off control system for the
cooling tower pump and cooling tower fans cascaded
with the outlet temperature of water can save energy
which is equivalent to minimum Rs.1 - 3 lakh per
annum.

 Electrical Motors

By replacing the less energy efficient motors
having less than 85 % with energy efficient motors
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energy  saving of minimum Rs.25 lakh/kWh per
annum is possible for a refinery size of 3.5 to 4
MMT/annum The simple pay back period for such
replacement is 5-10 months.

GENERAL APPROACH

Energy saving in captive power plant

Now-a-days most of the refineries have
cogeneration and combined cycle power plants which
are efficient ways of generating power. The
advantages of such systems are as follows:

(i) Maximum efficiency
(iii) High Reliability
(iii) Flexibility in fuel used
(iv) Low operating cost for power generation
(v) Low payback period.
(vi) Low NOx emission
(vii) PRDS operation is avoidable

Refineries are now installing GT–based
cogeneration and combined cycle power plant. The
various components of the plant are (i) Gas Turbine
Generator (GTG) (ii) Heat Recovery Steam Generator
(HRSG) (iii) Steam Turbine Generator (STG). The
efficiency of such system is around 85 %.

Energy saving in steam network

Considerable amount of energy saving can be
achieved from the steam network of the refinery by
taking following actions.

i) Modelling and optimization of the steam network;
ii) Proper insulation of Steam network;
iii) Efficient use of steam traps and condensate

recovery system;
iv)  Minimising steam venting;
v) Recovery of LP steam by flashing HP/MP

condensate;
vi) Installation of temperature controller on tank

heating coil;
vii) Installation of tank for the storage of hot steams

and product (internal fuel oil, fuel oil, bitumen,
reduce crude oil etc);

viii)Installation of RO of correct size in snuffing steam,
purging steam and gland sealing lines;

ix) Installation of Balanced Pressure Thermostat
(BPT) traps on open ended copper tube; and

x) On line sealing of leaked flange of steam valves.

As there is a high potential of energy saving in
the steam network system, periodic audit is very
much essential to take care of steam leakage and
energy loss in the steam network. Steam (at a
pressure of 7 kg /cm2) leak from a hole of 3 mm
diameter is equivalent to 9 Tones of oil per year.

Besides above there is ample scope to save
energy in the air conditioning area for control rooms
and office buildings and illumination system.

Advanced Approach For Energy Conservation
In Refineries

Besides the general approach as discussed earlier
the following advanced approaches can be made to
conserve energy in the refineries.

(i) Heat Pump - The over all energy requirements
of the column can be reduced significantly by
using a heat pump for integrating the functions
of the re-boiler and condenser in a distillation
column. Heat input to the re-boiler is
accomplished by the heat ‘ l iberated by
condensing refrigerant. The condensed
refrigerant leaving the re-boiler as l iquid
evaporates in the overhead condenser thereby
removing heat from the overhead vapour. Heat
pumps find extensive applicability where chilled
water or direct refrigerant is required for
condensation. Another area where it can be used
is the use of high pressure steam in the re-
boiler with no heat recovery at the condenser.

(ii) Vapour recompression - In this system the
vapour of the column is compressed and
condensed thereby using the heat liberated by
condensation to reboil the bottom liquid. It has
been estimated that a conventional column with
steam heating and water cooling may use 10
times the height of a column running with
vapour recompression.
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(iii) Intermediate Re-boiler & Condensors Efficiency
of the distillation column can be increased in–
effect by increasing the number of trays by
incorporat ing mult i  re-boi lers and mult i
condensers in the two sections of the column
viz., in the rectification and stripping sections
respectively.

Split Tower Arrangement

Splitting the feed into two equivalent streams and
distilling in two smaller columns operating at different
pressures can cut down the energy requirement to
almost half of that of conventional single column
distillation. Here the condenser duty of the high-
pressure column should match with the requirement
of re-boiler duty of the low pressure column.

Use of Inert Gas in place of steam as striping
agent can also reduce the energy consumption by
20-30% of the energy being used in a process unit.

CONCLUSION

There is an ample potential for energy saving
in a refinery. The general approach of energy
conservation as discussed above for furnaces, heat
exchangers, distillation column, cooling tower. air
compressor, motors and steam network can save
energy to the tune of minimum 7- 10 % of total
energy consumption by the refinery. Advanced
approaches like heat pump, vapor recompression,
split tower arrangement, inert gas stripping can
save energy of distillation section by a further 5-
10% minimum. ❑

IREDA OFFICIAL APPRECIATED

BY HRC, HANGZHOU, CHINA

During TCDC 2005 at Hangzhou,
China, Shri K. Yeptho, Deputy Manager,
(PTS), IREDA was elected as class
monitor among 29 participants from 16
countries. Shri Yeptho was also given a
responsibility to chair all the country
presentations and University interaction
for three days.

The Founder Director and  now
Honorary Director Prof. Zhu Xiazhang
in his presentation at the closing
ceremony of TCDC has appreciated Shri
Yeptho for his effective monitor role and
contribution in co-organising of the
workshop with HRC.

He was also appreciated for his
presentation on "Power Sale and
Purchase Agreement." An english
translation of the paper has been put up
on HRCs homepage: www.hrcshp.org.

HYDROGEN FROM BIODIESEL

USING STEAM REFORMER

InnovaTek and Seattle BioFuels announce the first
successful production of hydrogen from 100% biodiesel in a
micro-channel steam reformer. This is the first time a
renewable fuel source has been used to produce hydrogen
in a micro-channel steam reformer to power emission-free
fuel cells. InnovaTek’s reforming system was initially
developed to produce hydrogen from fossil fuels. In addition
to biodiesel, InnovaTek has also used its technology to
produce hydrogen from glycerol (a by-product of biodiesel
production), and the raw soybean oil that is used to
manufacture the biodiesel fuel. The use of glycerol as a
source for hydrogen has the additional advantage of
producing a valuable commodity from a by-product of
biodiesel production. This benefit contributes favourably to
the economics of biodiesel as a fuel that is competitive with
petroleum diesel fuel. InnovaTek successfully demonstrated
the ability to generate hydrogen from pure biodiesel (B100)
produced at the Seattle Biodiesel production facility. One
of the advantages of InnovaTek’s technology is the use of
micro- or milli-channel geometries for the catalytic reactor
and heat exchangers. Microchannel reactors offer some
distinct advantages over conventional reactors (tubular or
vessel), including inherent safety, compact size and high
conversion rates. The micro-channel reformer achieved a
100% conversion rate of the pure biodiesel (B100).

Source: www.RenewableEnergyAccess.com
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SOCIAL IMPACTS & BENEFITS OF RENEWABLE ENERGY

APPLICATION IN RURAL AREA WITH EMPHASIS ON WOMEN

Lalita Balakrishnan✱

✱ Rural Energy Cell, AIWC, 6, Bhagwan Dass Road, N. Delhi 110 001

More than half-a-million Asian children die
annually from diseases brought on by indoor
pollution”, estimates a recent repost entitled

“Smoke, the killer on the kitchen” from an
International Charity based organization in the U.K.,
ITDG (The Intermediate technology Development
group). Most affected are children and women in
rural areas of China and India.”

The December, 2005 Issue of Readers’ Digest
reports also that, according to Dr. Raj P. Singh, a
respiratory physician, “a large number of children &
mothers, wheeze, cough & have watery eyes and if
not treated quickly and properly, irreversible damage
to their lungs will occur”. This is in vil lage
Tirupalaivanottor in Kerala, where there is no
polluting industry, no heavy vehicular traffic, emitting
a petrochemical haze – the culprit is the cookstove
in the thatched one-room hut, six meters square
with beds one side, and the “Chulha” on the other
side, with a pile of twigs and branches stacked, along
with dung cokes.” A number of studies have shown
that the use of solid fuels like animal dung, wood,
coal and crop residues in poorly ventilated and
unvented stoves generate toxic fumes that damage
the mothers’ as well as children’s health. Many of
these women realize that the smoke from their
traditional stoves and biomass fuels causes the health
problems but are unable to change over to better
fuels or stoves owing to their abject poverty.

However, in some of the other villages in the
same State, the experience is different whenever
there has been the project NPIC  (National
Programme of Improved Chulha) undertaken by the
All India Women’s Conference (AIWC) and their
members. The new Department of Non-
Conventional Energy Sources (DNES) identified
AIWC as a Nodal Agency in 1986 for the NPIC

Programme (National Programme of Improved
Chulha) and later in 1996 by MNES for NPBD
(National Programme of Bo-gas Development). For
over two decades now, AIWC has been implementing
the above national programmes as well as Solar
Thermal and SPV programmes with direct funding
from the Ministry and with a mandate to work all
over the country through the AIWC selected branches
from among 500 and partner NGO’s mainly
recommended by AFPRO for the NPBD programmes.

The technical support was provided by the Indian
Institute of Technology (IIT) at Delhi (RD & AT) and
Kharagpur, Thapar Polytechnic (Patiala), AFPRO and
other technical institutions. More than two decades
of experience in the implementation by AIWC of
the most important domestic devices of RET
(Renewable Energy Technologies) have shown that,
wherever women whether in rural or semi-urban
areas, educated or illiterate when given awareness
and training in construction & maintenance, correct
usage and trouble-shooting of the other devices, these
are all being used continuously and the programmes
have become sustainable.

AIWC has constructed more than 3 lakh improved
cook-stoves, single pot, double-pot and community
chulhas. At village, Muthupillaikadu, Kollam District
of Kerala, the AIWC branch, Kerala Iykiam Mahila
Samajam, has conducted, in the mid eighties the
awareness as well as a 10-day training programme
creating 20 self-employed workers. The young
women and girls had studied up to Matriculation
and came to from the training rather reluctantly.
But, after the 10-day training, whereby they had to
construct at least three smokeless chulhas with their
own hands and grasp the technical aspects and
benefits of their use, they had to pass the tests.

Those who had learnt the techniques very well,
started constructing the fixed type, two-pot model
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in other houses, for which they got Rs.20/- per piece
as fees. They could easily construct three chulhas
per day, as the raw materials like mud, straw, bricks
etc. were already kept ready by the house owners.
This way the SEW’s (Self-employed Workers) started
earning a decent amount month and became happy.
The important social impact was noticed in the men,
particularly the husband of the three girls, who were
not employed and wasting their wives’ new found
confidence and self-respect and acceptance in the
community. They rapidly changed their insolent ways
and started helping their wives in the installation
and gradually moved on to other jobs.

In a small village in Gujarat, where we had gone
to monitor the NPIC programme conducted by the
Gujarat branch AIWC, an old villager requested us
to visit his house. We saw a sparkling kitchen, with
cooking and other vessels, neatly arranged in the
shelves and the cooked food neatly kept near the
improved chulha, which was also very clean with no
sign of smoke nor soot. This had brought her a lot of
appreciation and respect in the family as well as the
community.

In Trivandrum most of the households had opted
for the more – expensive “Parishad” model
cookstove. All had been exposed to R.E.T. devices
like improved chulhas, solar box cookers etc. All
houses had trees, which provide a lot of biomass
fuel. The housewives used the biomass in their
improved stoves to make a host of traditional foods
for the market and earned a decent livelihood.

Similar experiences have been seen by a number
of organisations in the States of Andhra Pradesh

and Tamilnadu. Tribal women SEW’s have become
so good in the construction of two – pot pottery –
lined fixed model chulha. Even though NPIC has
been discontinued as a Central Government
Programme and transferred to the States, Guntur
Mahila Samajam continues to implement the NPIC
programme in collaboration with the A.P. Forest
Department, who identify the beneficiaries and
monitor the programmes. The potter who has been
supplying pottery for this programme has also
become a successful entrepreneur, and he had been
able to diversify his business by acquiring a couple
of lorries and earning more money.

In Karnataka and A.P. the members of self-help
groups have gone in for “permanent cement chulhas”,
which they find more convenient to use as they can
be used for a long time without major maintenance.
These women do not mind spending more, as they
could get loans from their groups. They have evolved
their own method of constructing the new permanent
cement and brick chulha. They construct the chulha
outside the kitchen on a piece of wood or thick
press board, and they go on curing the chulha with a
sprinkling of water for nearly 3 to 4 weeks which
prevents the cracking of the surface.  They have
also been able to evolve the correct proportion of
cement, mud and “Chuna” (Lime) to be used while
constructing the chulhas.

In short, whenever women have been exposed to
the NPIC programme and given the training and
refresher courses improved chulhas have not only been
accepted but also continue to be used, and have
empowered women by supplementing their income.

Among all the programmes initiated by MNES
for the women, the NPIC programme has been
regarded as the most important. In fact, they consider
it as a “Health project”, since they and their children
are saved from a number of smoke-related diseases,
asthma, cough, lung and eye-infections, etc. They
also realize that because of the lower consumption
of fuel, they need not go to the forests for fuel
collection, thereby reducing the risk of injuries and
damage to their spine. Women have also appreciated
the drudgery reducing aspects like less time for
cleaning vessels and also the walls in the kitchen.
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Solar Thermal devices like the Box-type cookers,
taken up from early 1982-93, for demonstration-
cum-training workshops by AIWC. After this training
programme, the Chennai branch of AIWC, Women’s
Indian Association, started giving regular
demonstrations programmes at public meetings,
schools & colleges the media. The women of Chennai
accepted the cooker with enthusiasm creating a
demand for box-type solar cookers in Tamil Nadu.

Such training programmes were also conducted
in Lakshadweep Islands. The response of the local
women was tremendous. Women were keen to adopt
the solar cooker, as coconut husk & shells were the
only available fuels. The women could not believe
their eyes, that kheer, pulao, vegetables could be
prepared to their taste, without any electricity or other
fuels. The women in the Islands (mostly Muslims) were
used to living alone for long periods, as their husbands
were sea–farers, mostly on steam ships on long
voyages. Women prepared coconut laddoos and special
pickles out of the remnants of fish after packing them
for export using the solar cooker.

AIWC has also been implementing the National
Project on Biogas Development (NPBD) since 1996
as one of the Nodal Agencies of MNES, with technical
help from AFPRO and IITs. The programme was
conducted through AIWC branches and some NGOs
as partners. Several 20-day training-cum-
demonstration programmes for rural women on
biogas including the construction and maintenance
of biogas plants were conducted. One of the
noteworthy example at Chunar in Uttar Pradesh,
midway between Varanasi and Mughalsarai, where
nearly 800 women have been trained in various
income generating trades like carpet weaving,
pottery–making and biogas units including fabrication
and use, led by an extraordinary enterprising woman,
Vijaya Rai, who saw to it that many biogas units
were continuously functional.

Another enterprising rural woman, Lakshmi, the
wife of a poultry farmer and she showed her skill by
using the chicken droppings for generating biogas
and utilizing the same for supplying gas through
pipelines to six or seven houses and for preparing
community meals for poultry workers in the village.

It has been clear that the successful training and
grasp by the young women keen to learn paid them
rich dividends for the future.

Similarly, when our AIWC teams visited some
vi l lages in the 24 Parganas distr ict of West
Bengal, inspecting set-up biogas units, we were
all pleasantly surprised by the extensive use of
biogas and also the sparkl ing neat kitchens
without any soot on the walls. In fact they had
set-up the toilet attached biogas units, the gas
from which, was used without any inhibition for
cooking! This was possible through the 15,000
youth and women’s  groups created by
Ramakrishna Mission all over Midnapore and
surrounding areas and giving them complete
awareness and counseling about the benefits of
using RETs. It is not out of place to mention that
Ramakrishna Mission was funded by AIWC for a
number of years before they could access projects
from the State government and now they have
become one of the leading NGOs propagating
RETs throughout West Bengal.

The same way another well-known NGO SDA from
Kerala was given their first few biogas units by AIWC,
Kollam branch – “Kerala SYKYA Mahila Samajam”–
and in the course of time SDA has become one of the
important NGOs working with funding from MNES
constructing thousands of biogas units through their
network in Andhra Pradesh, Kerala and Tamilnadu.
Thus, AIWC has been a catalyst in developing important
NGOs in the propagation of RETs.

SOLAR PHOTOVOLTAICS

MNES has been implementing a countrywide
Solar Photovoltaic (SPV) programme for more than
two decades. It has all the components to develop a
cost-effective SPV technology and its manufacturing
base in the country for large-scale applications of
SPV systems in different sectors.

Under the demonstration programme, SPV systems
for lighting and other applications are being installed
across the country, primarily in the rural and remote
areas. These SPV systems are portable solar lanterns,
fixed type solar home lighting systems, street lighting
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and stand-alone village-level power plants, which are
supported by MNES for non-commercial users.

The Programme is implemented by Programme
Implementing Organisations (PIOs) either by
procuring the systems through the tendering mode
and then distributing to the end-users or by allowing
the SPV manufacturers to directly market their
systems. AIWC has also been collaborating with
MNES in this effort and two case studies are
presented below.

Solar Lanterns

There are 20 odd stalls that began using solar
lanterns in the Elliot Beach in Chennai that operate
between 6 PM and 10 PM. An enterprising person
has procured 24 solar lanterns and rents them out
every night for a fee of Rs.10 per night with a cash
deposit of Rs.100. Beneficiaries have said that they
do not mind paying the charge and it gives sufficient
light for the duration of their vending. They do not
soil their hands with kerosene, nor do they need to
spend on the replacing the mantle. It is neither hot
to touch. Three years since the first solar lanterns
made their appearance hundreds of such lanterns
are being used along the beach.

In another instance AIWC implemented the
National SPV Programme through the market mode
with the help of MNES in the States of Bihar,
Orissa, Karnataka and Delhi. Solar systems and
solar lanterns were installed and sold in the remotest
districts where electricity grid were not available. A
recent evaluation was carried out on the projects in
a number of vi l lages in the Kolar district of
Karnataka. Central Power Research Institute
conducted the study and found that “in general all
the beneficiaries in the village comprising various
classes of the society were fully satisfied with the
system rendering a four hour service daily without
any problem, wherever needed. They appreciate
the fact that electricity was available to them
whenever they needed it”.

CONCLUSION

Since a large number of SHGs and other NGOs
have now become interested in the use of solar
appliances, donors and government programmes

should assure integration of RET dissemination and
income generation in their funding patterns which
are incorporated into RET programmes.

Experience has shown that the NGOs
intervention as a catalyst for hand holding at for a
few years is essential for the SHGs to be successful.
Capacity building of NGOs concerned alongwith
enough funds to carry out their activities properly
is also a must.

NGOs are still seen as downstream partners when
donors relate to the host country government and
the government’s meanwhile often eliminate NGOs
from their donor agreement thereby backshelving
the NGOs in planning and objective formation
stages. These are words by Mr. Adam Friedensohn
on the experience of Himalayan Light Foundation
in Nepal.

Although until recently gender issues were not
considered particularly relevant to the establishment
of energy policies and programmes, it is now
apparent that societal pressures for greater gender
equality and for more sustainable and effective
energy systems can be mutually reinforcing.

Energy interventions can become more effective
when they are responsible to the needs of different
users in different conditions. Reaching this goal will
require changes in how energy programmes are
formulated and implemented. Much more difficult
goals like electrification, space, ICT revolution have
been achieved, but the basic problems of water
and fuel for the rural poor, especially women are
sti l l  not addressed. These women manage a
considerable portion of the energy system and that
role should continue by empowering them with
investment.

REFERENCES
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WIDENING THE AMBIT OF DECENTRALISED POWER PLANTS

C.R.Bhattacharjee✱

✱ \658 Lake Gardens, Kolkata 700 045, crbhatt @vsnl.com

Decentralised power plants have entered into
the stage of regular power planning for rural
India. This bears a special significance on

account of limits of scope for grid line to approach
remote villages and islands. It is a compulsion on
account of social obligation for power to all to move
towards improving quality of living. Resources like
solar, wind, biomass, biogas, small hydro, etc., by
and large, being locally available and at the back
drop of very high cost of extension of grid line or
absence of technical feasibility, decentralised off-grid
power plants yielding energy at affordable cost are
now envisaged for rural electrification. Noteworthy
blessings are this power is pollution free and available
on sustainable basis. Even where non-approachability
of grid line is a non-issue, decentralised power in
the country has a special merit stemming out of the
philosophy “small is beautiful “ on many occasions.

There is a new dimension now cropping up in
the power supply scenario with epicenter of power
generation shifting from load centre to the areas
having proximity to feed stock and other main inputs
considering constraints in transport, time, cost and
risks. Unlike earlier practice, ultra high voltage AC
or DC transmission will be wheeling power from
mega-generating stations to load centres. Distribution
will originate from voltage levels much higher to
present transmission parameters in order to negotiate
high quantum of bulk power in this process. Fact
remains number of generating stations will get
reduced, transmission and distribution will gain
prominence and in the whole network, rural
consumers are situated at the tail end.

Indian scenario in the existing system of supply
in rural areas displays certain characteristics that are
damaging to the interest of consumers emanating
from technical shortcoming and a spirit of indifference
that confronts the ethics of customers’ care. These
are quantitatively inadequate and poor quality of

power in the rural areas, often exposed through low
voltage profile, frequency falling below specified limit,
priority to disconnect rural feeders while load shedding
is inevitable, interruptions due to frequent faults,
delay in attending consumers’ calls, etc. Farmers
subjected to uncertainty to run pumps for irrigation
or burning motors because of suppliers’ fault is
common phenomenon even in states where
percentage of rural electrification is high. Overall
shortage in power availability, weak transmission and
distribution net work, non-remunerative revenue, low
density of consumers and power intake, substandard
quality of construction of distribution system, tail end
location of rural consumers and nevertheless, spurt
in theft and hooking are factors responsible for
pathetic condition of rural power distribution in the
overall utility services through grid set up. Distributed
power supply in these areas would find remedy to
the many of the existing deficiencies by acting in
tandem with grid source to supplement each other.

Ambit of planning for distributed power supply,
thus should be spread out to include electrified villages
and urban/semi-urban areas elaborating the
conception beyond present limitation of the idea
exclusively meant for remote unelectrified villages.
This should be done in the interest of better service
to the consumers, gainful utilisation of locally available
resources capable to deliver benign power, improve
tail end voltage of the system and relevant in the
context of overall shortages at the national level to
the tune of 5-8% of energy requirement and 10-
15% in demand during peak hours. Distributed power
supply will offer opportunities for village level
ownership, management and employment of local
people after some training. Overall capital cost of
additional generation will be competitive to
conventional power. There will be contribution to
taper-off peak demand. Above all, utilisation of
resources otherwise going waste will be a realty.
While grid interactive solar energy for heating /
lighting and municipal waste are two options suitable
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for application in urban installations other forms of
resources cab be harnessed depending on availability,
viability and local conditions.

These renewable resources should be viewed as
important ingredients for power generation as good
antidotes to contain green house gas emission.
Countries like India will have extra earning from CDM
benefit that is likely to reach globally $15 billion
worth of trade. New resources of renewable energy

are advancing from R&D and technological innovation
to the field level application. In the coming decade
Hydrogen and fuel cell in transport, small and big
stationary power will play vital roles. Along with
conventional power, it is essential that small
distributed power from renewable resources is
encouraged vigourously as is being done in developed
countries, in the attempt to strive for 20 percent
share of the total installed capacity of power within
the next decade and a half. ❑

Bharat Heavy Electricals Ltd. (BHEL) has
successfully commissioned a solar-diesel hybrid power
plant at Bangaram Island in Lakshadweep, in what
the company claims will become the largest in India,
conserving the ecology and environment of the tourist
island while meeting its increasing demand for power.

The system works in fully automatic mode by
prioritizing on solar power. A software algorithm
ensures SPV array to operate at the maximum power
point so that the solar modules deliver maximum
power at the given solar radiation at that instant.
The system can monitor the system performance
from a remote location via a telephone line.

Initially, a 10 kW Solar Power Plant was
commissioned by BHEL in the island using solar
photovoltaics (SPV). Based on its success,
Lakshadweep Administration decided to commission
a 50 kW Solar-Diesel Hybrid Power Plant to ensure
power supply 24 hours a day.

The SPV-diesel hybrid system at Bangaram
comprises a 50 kW SPV array containing SPV
modules manufactured with high-efficiency single-
crystalline solar cells, maintenance-free lead acid
battery bank, two numbers each of 75 kVA [Kilovolt-
Ampere] diesel generators, a power conditioning unit
(PCU) and other associated auxiliaries.

The system works in fully automatic mode by
prioritizing on solar power. A software algorithm
ensures SPV array to operate at the maximum power

SOLAR-DIESEL HYBRID POWER PLANT COMMISSIONED IN

INDIA
point so that the solar modules deliver maximum
power at the given solar radiation at that instant.
The system can monitor the system performance
from a remote location via a telephone line.

BHEL has already commissioned solar power
plants adding more than 1 MW to Lakshadweep’s
generating capacity. Spurred by the success at
Bangaram Island, the Electricity Department of
Lakshadweep is planning to install similar systems
in other islands as well.

Source: RenewableEnergyAccess.com February 27, 2006

WHAT IS ENCONWHAT IS ENCONWHAT IS ENCONWHAT IS ENCONWHAT IS ENCON
Energy Conservation is an Attitude

Energy Conservation is a concern of

one and all

Energy Conservation is every one's

moral responsibility

Energy Conservation is for future

generations

Energy Conservation is to conserve

our resources and environment
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mM+hlk esa ^xzke fodkl* uked LoSfPNd laLFkk xjhcksa vkSj
oafprksa ds fy, fiNys 25 o"kksZa ls lsokjr gSA gekjk fe’ku ;g
gS fd tks iw.kZ xkao ds xjhc vkSj oafpr ifjokj gSa] mUgsa
[kk|&lqj{kk] fVdkÅ vk/kkj ij] lerk thfodk ds volj vkSj
ÅtkZ ds lzksr miyC/k djkds ,d lEekuwi.kZ lkeftd thou
fcrkus dk ekSdk fn;k tk,A

bl le; fodkl ds vk/kqfud <kaps esa ÅtkZ dh lqfo/kk
miyC/k djkuk fodkl dh izfØ;k dk vfHkUu vax ekuk tkrk
gSA ysfdu xzkeh.k Hkkjr esa ÅtkZ&lsokvksa dh fLFkfr vR;ar
'kkspuh; gS vkSj vf/kdrj xkaoksa esa [kklrkSj ls xjhc ifjokj
bl t:jh lgwfy;r ls oafpr gSaA xzke fodkl bl leL;k ls
fuiVus ds fy, fiNys dbZ o"kkZas ls iz;kl dj jgk gS] rkfd
ljdkj dh lgk;rk ls vkSj lgk;rk ds fcuk rjhdksa ls bldk
dksbZ O;kogkfjd vkSj fVdkÅ gy fudky ldsA

lu~ 1980 ds ckn ds n’kd esa geus mM+hlk esa jk"Vªh;
ck;ksxSl dk;ZØe 'kq: fd;k vkSj 56000 ls vf/kd ck;ksxSl
la;a= LFkkfir fd,A blds fy, 5000 ds yxHkx jktfefL=;ksa
vkSj 600 lqijokbtjksa dks izf’k{k.k fn;k x;kA blds vfrfjDr
lkSj ÅtkZ ds lk/ku viukus dh fn’kk esa Hkh dke fd;k x;k
vkSj bu fnuksa ge v{k;&ÅtkZ ds vU; lzksrksa&y?kq iufctyh]
ck;ksekl xSlhQk;j vkSj ck;ksMhty ds izpkj&izlkj esa Hkh
layXu gSaA fiNys fnuksa gh lq/kjs /kqavkfoghu pwYgksa dks xkaoksa esa
yksdfiz; cukus dk dke Hkh cM+s iSekus ij 'kq: fd;k x;k gSA

xzkeh.k xjhcksa dks ÅtkZ&lqj{kk iznku djus ds bl
vfHk;ku esa geus dsUnzh; vikjaifjd ÅtkZ&lzksr ea=ky; ds
^^foyst ,uthZ flD;ksfjVh izksxzke* dks lfØ; :i ls viuk;k
gSA ge ;gka vius dqN vuqHko ckaVuk pkgrs gSa fd bl rjg
ds dk;ZØe dks lQyrkiwoZd fdl rjg ykxw fd;k tk ldrk
gSA ewyr% ge ;g ekurs gSa fd xkao esa ekStwn laLFkkvksa dh iwjh
lgk;rk ysrs gq, vkSj mUgsa iw.kZ ekU;rk nsrs gq, fcuk fdlh
tkfrHksn] fyaxHksn ;k fdlh vkSj HksnHkko ds lokZaxh.k lerkiw.kZ
ǹf"Vdks.k viukdj dke djsaxs rks lQyrk t:j vkids pj.k
pwesxhA gesa xzkeh.kksa dh {kerk] dkS’ky] lw>cw> vkSj deZBrk
ij iwjk Hkjkslk djuk gksxk] fQj pkgs is;ty dh vkiwfrZS dk

mM+hlk esa xzkeh.k ÅtkZ&lqj{kk dk ,d vuqHko

ekeyk gks ;k fctyh dk ;k bZa/ku dkA bu lc cqfu;knh
t:jrksa dks iwjk djus esa ^xzke fodkl* us gj dne ij bl
n`f"Vdks.k dk ikyu fd;k vkSj ;gh ǹf"Vdks.k ÅtkZ&lqj{kk ds
dk;ZØeksa esa Hkh viuk;k x;kA

mM+hlk tSls jkT;ksa esa v{k;&ÅtkZ ds vko’;d ewy lzksr
LFkkuh; rkSj ij gh izpqj ek=k esa miyC/k gSaA ;gka tehu ds
dkQh cM+s fgLls ij ?kuk vkSj gjk&Hkjk taxy gS] tks ydM+h
vkSj ck;ksekl dk vPNk lzksr gSA lkFk gh fryguh ikS/ks vkSj
Qlysa Hkh gksrh gSa rFkk jkT; ds nf{k.k&if’pe Hkkx esa ikuh
ds vPNs lzksr gSa & [kklrkSj ls dkykgkaMh vkSj dksjkiqV ftyksa
esaA /kwi Hkh iwjs lky f[kyh jgrh gSA ysfdu ftu leqnk;ksa ds
chp ge dke djrs gSa] muesa vf/kdrj vkfnoklh vkSj Hkwfeghu
xjhc ifjokj gSa ftudh bu lHkh izkd‘frd lzksrksa rd igqap
ugha gS] [kklrkSj ls taxy vkSj tehu ij mudk vf/kdkj ugha
gSA xzke fodkl mudk l’kDrhdj.k djds mUgsa bl yk;d
cukus dh dksf’k’k esa yxk gS fd os bu lzksrksa rd igqap cuk
ldsa vkSj viuh ÅtkZ dh vko’;drkvksa dh iwfrZ dj ldsaA

gekjk y{; ;g gS fd ÅtkZ&lqj{kk dk Lo:i ,slk gks fd
og fVdkÅ vk/kkj ij bu ifjokjksa dks yxkrkj lkyksalky
miyC/k jgs vkSj mudh thfodk&lqj{kk vkSj [kk|&lqj{kk Hkh
lqfuf’pr gksA gesa ;g Hkh vk’kk gS fd ,slk djus ls bu
ifjokjksa dk jgu&lgu Åapk mBsxk vkSj os ,d lEekuiw.kZ
thou th ldsaxsA blfy, gekjs dke dks T;knk fgLlk
dqnjrh rkSj ij miyC/k cqfu;knh lk/kuksa dks fodflr djus
dk gS] mnkgj.k ds fy, tylesV ¼okVj’ksM½ fodkl]
o`{kkjksi.k] catj tehu ds iV~Vs vkfnokfl;ksa ds uke djkuk
vkSj taxy ds xSj bekjrh ydM+h okys mRiknksa dks cVksjus vkSj
bLrseky djus dk vf/kdkj fnykukA

^xzke fodkl* us ;g vPNh rjg le> fy;k gS fd xkao
esa dke djuk gS] rks og xkaookyksa dh Hkkxhnkjh ls muls gh
djkuk gSA laLFkk dk dke rks mUgsa blds fy, rS;kj djuk]
muesa bl ckr dk Hkjkslk iSnk djuk fd os pkgsa rks viuk
Hkyk vius&vki dj ldrs gSa vkSj blds fy, t:jh lk/ku
eqgS;k djus rd vkSj mUgsa t:jh lgkjk nsus rd lhfer gSA

fo"k;oLrq : v{k; ÅtkZ dk i;kZoj.kh; vkSj lkekftd çÒko
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turk dh Hkkxhnkjh gh bl rjg ds dk;ZØeksa dh lQyrk dk
ewyea= gSA ;gh ^xzkefodkl* dh dk;Ziz.kkyh dk dsUnz fcanq Hkh
gSA blhfy, xzkefodkl tc bu yksxksa ds chp dke djrk gS
rks muls 'kkjhfjd dke djus vkSj bu lqfo/kkvksa dk [kpZ
mBkus dh Hkh mEehn djrk gS] fQj pkgs ÅtkZ&lqj{kk dk dke
gks] ;k is;ty dh vkiwfrZ dk ;k fQj lq/kjs pwYgs cukus dkA
blfy, izkjaHk esa tks Hkh [kpkZ gksuk gS] og xkao ds yksx gh
vkil esa pank djds tek djrs gSaA os gh xhyh feV~Vh vkSj
iqvky bdV~Bk djrs gSa vkSj mls pwYgs cukus esa bLrseky djrs
gSaA ukyw vkSj ydM+h dk cqjknk ;k NksVs VqdM+s Hkh os gh bdV~Bs
djrs gSa vkSj foÙkh; O;; ds vfrfjDr Je Hkh mUgha dk yxrk
gSA

^ohbZ,lih* vFkkZr~ ^foyst ,uthZ flD;ksfjVh izksxzke* dh
ekxZnf’kZdk esa vikjaifjd ÅtkZ&lzksr ea=ky; us lkQ&lkQ
fy[kk gS fd ÅtkZ dh tks Hkh iz.kkfy;ka xkaoksa esa LFkkfir dh
tk;sa] mudk LokfeRo LFkkuh; xzke iapk;r ds ikl jgsxkA
vxj iapk;r etcwr vkSj l{ke gS rks ;g flyflyk dk;e
jgrk gS] ugha rks fc[kj tkrk gSA dqN vkSj Hkh dfBukb;ka
vkbZaA mnkgj.k ds fy, mM+hlk esa eSnkuh bykdksa esa xzke
iapk;rsa vkerkSj ij iUnzg ;k vf/kd clkoVksa dh ftEesnkjh
mBkrh gSA blls dke FkksM+k T;knk gh QSy tkrk gS vkSj
mldk Qksdl dqN [kkl ifjokjksa ij dsafnzr ugha jg ikrkA
vxj ,d&nks clkoVksa ij /;ku nsuk iM+s rks /;ku vf/kd
xgjk fn;k tk ldrk gS vkSj ÅtkZ&iz.kkfy;ksa ds fuekZ.k ls
ysdj j[k&j[kko rd dk dke vPNk pyrk gSA blhfy, ^xzke
fodkl* us viuh j.kuhfr cnyh vkSj iapk;r dh ctk;
xzke&lHkkvksa ;k ^iYyh lHkkvksa* dks bl dke ls tksM+uk 'kq:
fd;kA blls xSj&t:jh QSyko de gqvk vkSj Qksdl dsoy
,d xkao ds ifjokjksa rd lhfer gksus l T;knk xgjkbZ ls dke
gksus yxkA blesa fyaxHksn dk /;ku j[kus ;kuh efgykvksa dks
izkFkfedrk nsus esa vkSj lkeqnkf;d LokfeRo r; djus esa Hkh
vklkuh gqbZA

tSlk geus ikuh dh vkiwfrZ vkSj LoPNrk ds dk;ZØeksa esa
fd;k Fkk] ogh ǹf"Vdks.k ÅtkZ iz.kkfy;ksa esa Hkh viuk;k x;kA
;kuh fd ck;ksxSl gks ;k iufctyh mlds dke esa iwjs xkao dks
'kkfey fd;k vkSj muesa vkilh lg;ksx dks vkSj fey&tqydj
izca/k djus dh Hkkouk dks izksRlkfgr fd;kA mudks izksRlkfgr
djus ds lkFk&lkFk mudk l’kDrhdj.k Hkh fd;k x;k] rkfd
muesa ;g Hkjkslk iSnk gks fd os ;s lkjh ftEesnkjh vius cwrs
gh fuHkk ldrs gSa] fu;a=.k dj ldrs gSa vkSj foÙkh; rFkk

izca/kdh; mÙkjnkf;Ro Hkh mBk ldrs gSaA

ge nwj&njkt ds nsgkrh bykdksa esa dke djrs gSaA blfy,
geus ;g /;ku Hkh j[kk fd vklikl dh clkoVksa ds chp
/;ku dsfUnzr j[kk tk,] rkfd LFkkuh; vFkZO;oLFkk izHkkfor gks
vkSj mls ykHk feysA lkFk gh LFkkuh; rkSj ij miyC/k izfrHkk
dks gh j[k&j[kko vkSj ejEer oxSjg ds dke esa yxk;k tk,A

izkS|ksfxfd;ka

vikjaifjd ÅtkZ&lzksr ea=ky; us ck;ksekl ij vk/kkfjr
ÅtkZ&iz.kkfy;ksa dks xzkeh.k ÅtkZ lqj{kk dk izkFkfed lzksr
?kksf"kr fd;k gSA bldks dk;kZfUor djrs gq, ^xzke fodkl* us
ck;ksxSl] ck;ksekl&xSlhQk;j vkSj ck;ksMhty ds dk;ZØe
lapkfyr fd, gSaA ck;ksxSl nksuksa rjg ds cuk, x, gSa &
xkscj&xSl okys Hkh vkSj dwM+k&ddZV o d`f"k Nhtu okys HkhA
blh rjg] ydM+h vkSj pkjdksy ij vk/kkj xSl&batu cuk,
x, gSaA blds lkFk gh iufctyh dh vusd y?kq ;kstuk,a Hkh
ykxw dh xbZ gSaA dgka D;k djuk gS bldk p;u LFkkuh;
yksxksa ds lkFk fopkj&foe’kZ djds LFkkuh; :i esa miyC/k
lalk/kuksa ds vk/kkj ij fd;k tkrk gSA vc ge vius
v{k;&ÅtkZ dk;ZØe esa lkSj&ÅtkZ Hkh tksM+ jgs gSa] [kklrkSj ls
ikuh iEi djus ds fy,A

blds fy, geus tks xkao pqus gSa os eq[;r% vkfnokfl;ksa
ds gSa vkSj ogka fctyh ugha igqaph gS vkSj os nwj&njkt ds
bykdksa esa fLFkr gSaA geus fctyh iSnk djus ds fy,
v{k;&ÅtkZ&iz.kkfy;ksa ij vk/kkfjr tks la;a= yxk, gSa] os
nsgkrh bykdksa dh t:jrksa ds vuqlkj 3 ls 20 fdyksokV rd
ds gh gSaA os xkaoksa vkSj vklikl ds yksxksa ds fy, cM+s dke
ds lkfcr gq, gSaA buls bruh fctyh fey tkrh gS tks ?kjsyw
t:jrsa iwjh dj lds vkSj lkFk gh dqVhj m|ksx&/ka/ks Hkh pyk
ldsA tgka t:jr gqbZ gS ogka is;ty miyC/k djkus ds fy,
ikuh ds iEiksa dks Hkh fctyh nh xbZ gSA lq/kjs pwYgs yxkdj
jlksbZ esa LoPNrk c<+kbZ xbZ gS vkSj ?kjksa esa LokLF; dks gkfu
igqapkus okyk /kqavk csgn de dj fn;k x;k gSA bZa/ku dh
[kir esa Hkh deh vkbZ gS vkSj cPpksa rFkk efgykvksa ds LokLF;
esa lq/kkj gksus ls os vf/kd mRiknd thou fcrk ik jgs gSaA vc
efgykvksa dks tykÅ bZa/ku bdV~Bk djus ds fy, iwjs&iwjs fnu
tgka&rgka ugha HkVduk iM+rkA ck;ksxSl&dk;ZØe ls Hkh blh
rjg ds Qk;ns gq, gSaA geus vius dk;ZØe esa 'kq: ls gh
bldk [;ky j[kk gS fd izkS|ksfxdh ij ls jgL; dk ijnk
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mBk;sa vkSj mls bLrseky djus okyksa ds eu esa ls mldk
vkrad fudy tk,A j[k&j[kko vkSj ejEer ds dke dks
izf’k{k.k xkao esa ls gh pqus x, O;fDr;ksa dks fn;k x;k gS]
ftuesa efgyk,a Hkh 'kkfey gSaA fMtkbu Hkh ,slh pquh tkrh gS
fd mlesa vkxs pydj dksbZ [kkl dfBukbZ u vk, vkSj og
vf/kd ls vf/kd le; rd leL;kghu lsok nsrh jgsA

lkeqnkf;d izfØ;k,a

pkgs lq/kjs pwYgs gksa] ck;ksxSl&la;a= gksa]
y?kq&iufctyh&bdkb;ka gksa] xSlhQk;jksa ds fy, ck;ksekl
miyC/k djus ds fy, o`{kkjksi.k ds dk;ZØe gksa] ;k
ck;ksMhty la;a= gksa] lcesa xzke oklh viuh iwath yxkrs gSa
vkSj viuk Je Hkh yxkrs gSa vkSj dPpk eky Hkh ;Fkk laHko
tqVkrs gSaA bu iz.kkfy;ksa ij ekfydkuk gd Hkh mUgha dk gksrk
gS] blfy, xkaookyksa dks bUgsa viukus ds fy, izsfjr djus esa
dksbZ [kkl esgur ugha djuh iM+rh] gkykafd 'kq: esa bu
dk;ZØeksa dh vkSj buls gksus okys Qk;nksa ds ckjs esa iwjh
tkudkjh nsdj mudk Hkjkslk thruk cgqr t:jh gSA gj ?kj
ds gj ifjokj dks 'kr&izfr’kr izfrc) gksuk gksrk gS] rHkh
'kr&izfr’kr lQyrk fey ldrh gSA blhfy, gj ifjokj ls
pank mxkgus ds ckn ,d dksiZl QaM cuk;k tkrk gSA izR;sd
?kj ls ,d efgyk vkSj ,d iq#"k dks lnL; cukdj xkao esa
^foyst tujy ckWMh* ¼ohthch½ dh LFkkiuk dh tkrh gSA mUgsa
er nsus dk vf/kdkj gksrk gS vkSj os gh lEiw.kZ dk;Z dk
izca/ku djrs gSaA dksiZl QaM dks ^ohthch* ds }kjk pyk, x,
izpkj&izlkj ds dkeksa ds fy, vkjf{kr dj fn;k tkrk gS vkSj
,d ckj izf’k{k.k vkSj tkudkjh nsdj l’kDr cuk nsus ds ckn
^ohthch* ls vk’kk dh tkrh gS fd og lHkh iz.kkfy;ksa dks
lqpk: :i ls pykus dh ftEesnkjh iwjh yxu ls fuHkk,xhA
vkxs pydj ;gh laLFkk xkao esa fodkl ds nwljs dkeksa dks
vatke nsus yk;d vuqHko vkSj ;ksX;rk izkIr dj ysrh gSA

bu yksxksa dks mu txgksa ij ys tkdj v{k;&ÅtkZ ds
lk/ku fn[kk, tkrs gSa] tgka ij ;s iz.kkfy;ka igys ls yxh gSa
vkSj dke dj jgh gSaA blds lkFk gh rduhdh vkSj izca/ku dj
izf’k{k.k Hkh fn;k x;k] rkfd os viuh ÅtkZ&iz.kkfy;ksa dk
j[k&j[kko vkSj izca/ku vius vki dj ldsa vkSj mUgsa viuk gh
le>saA blh rjg LFkkuh; efgykvksa dks /kqavkfoghu pwYgs cukus
dk izf’k{k.k fn;k x;k] rkfd os budks cukdj vkSj j[k&j[kko
dh ftEesnkjh ysdj viuh vkenuh c<+k ldsaA geus bu yksxksa
dks vius izkd`frd lalk/kuksa dk losZ{k.k djuk Hkh fl[kk;k

vkSj bl rjg bdV~Bs fd, x, vkadM+ksa dk fo’ys"k.k djds
vius i;kZoj.k dks Bhd rjg ls le>us vkSj mls mRiknd :i
esa bLrseky djus rFkk mldk laj{k.k djus dh Hkh lh[k nhA

foRrh; O;oLFkk

geus fQygky bu dk;ZØeksa dk [kpkZ mBkus ds fy,
f}i{kh; Hkkxhnkjh ls foÙkh; lk/ku tqVk, gSa] D;ksafd ljdkjh
vuqnku ysus esa yach dkxth dkjZokbZ  ds dkj.k rFkk vU;
dkj.kksa ls dkQh  dfBukbZ vkrh gSA geus vkjohbZ dk;ZØe ds
fy, ^ohbZ,lih* vkrs gh Mhihvkj nkf[ky dj fn, Fks vkSj
lHkh izLrko ohbZ,lih dh ekxZnf’kZdk ds vuqlkj cuk, x,
FksA geus blesa dkQh esgur dh Fkh] ysfdu LFkkuh; fctyh
forj.k daifu;ksa ls ^ukWu&bySDVªhfQds’ku lfVZfQdsV* ysuk
eqf’dy gks x;kA gqvk ;g Fkk fd b/kj ea=ky; dk ;g
dk;ZØe vk;k m/kj daifu;ksa dks fxzM dk foLrkj djus ds
fy, QaM fey x,A cl fQj D;k Fkk dkxt ij gh lgh
cgqr&ls mu xkaoksa esa Hkh fctyh igqap xbZ ftUgksaus dHkh ,d
yV~Vw ds Hkh n’kZu ugha fd, FksA

geus ftu xkaoksa ds fy, v{k;&ÅtkZ iz.kyh LFkkfir djus
ds izLrko Hksts Fks] muesa ls ,d xkao dks] ftlesa 35 ?kj Fks]
cgqr NksVk crk;k x;kA vc dkSu le>k;s fd mM+hlk esa ,sls
xkao lcls T;knk gSa] ftuesa fctyh ugha igqaph vkSj ,sls
vf/kdrj xkao nwj&njkt ds bykds esa fLFkr gSaA [kklrkSj ls
vkfnoklh bykdksa esaA bl rjg ds vf/kdrj xkaoksa dk vkSlr
vkdkj 30&40 ?kjksa ds chp dk gh gSA

,d vkSj ckr ;g ns[kh xbZ fd ea=ky; ds ^foyst
flD;ksfjVh izksxzke* esa ;g rks vPNh ckr gS fd mldk
n`f"Vdks.k lokZaxh.k gS] ysfdu 'kq:vkrh [kpkZ rks mBk;k tk
ldrk gS] brus vuqnku esa ckn esa dk;ZØe tkjh j[us esa
fnDdr vkrh gSA 100 ?kj okys xkao ds fy, 20 yk[k #i;s
fn, tkrs gSaA blls dke 'kq: rks fd;k tk ldrk gS] ysfdu
j[k&j[kko vkSj ejEer rFkk ns[kHkky ds fy, dqN ugha
cprkA ;g ckr ml jk"Vªh; dk;Z’kkyk esa Hkh mHkjdj vkbZ]
tks xzke fodkl us Vsjh ¼n ,uthZ fjlkslZ bULVhV~;wV½ ds lkFk
feydj uoEcj 2004 esa vk;ksftr dh FkhA blesa ^nwjLFk xkaoksa
ds fo|qrhdj.k vkSj xzkeh.k ÅtkZ lqj{kk* ij ppkZ dh xbZ FkhA
bldk vk;kstu nf{k.k mM+hlk esa cgjkeiqj ds fudV ds
dSEil esa fd;k x;k FkkA blesa dukZVd] mÙkjkapy] if’pe
caxky] NÙkhlx<+ vkSj mM+hlk ls i/kkjs 70 ls vf/kd
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izfrfuf/;ksa us Hkkx fy;kA bldk izk;kstd ,e,ubZ,l gh FkkA
blesa lcls vPNh ckr ;g Fkh fd bu lHkh jkT;ksa ds vykok
Hkh yxHkx iwjs ns’k ls xzkeh.k usrk i/kkjs Fks ftUgksaus xkao esaa
ÅtkZ dk <kapk [kM+k djus] pykus vkSj j[k&j[kko djus dh
ftEesnkjh fuHkkbZ FkhA blfy, ,d&nwljs ds [kV~Vs&ehBs
vuqHko lquus dks feys fd xkaoksa esa ÅtkZ&lqj{kk lqfuf’pr djus
ds ekxZ esa D;k&D;k ck/kk,a vkrh gSa vkSj vc Hkh vk jgh gSaA
lcls vf/kd ;g ckr mHkjdj vkbZ fd ^xzke&vk/kkfjr
lkeqnkf;d LokfeRo okyh ÅtkZ&iz.kfy;ka cM+h tfVyrk iSnk
djrh gSa vkSj muesa dkQh le;] Je vkSj iwath yxrh gS vkSj
gj leqnk; ls dqN u dqN u;k lh[kus&le>us vkSj fuiVus
dks feyrk gS vkSj bl lcesa ckgjh ,tsalh dks dkQh joVuk
iM+rk gSA**

fQj ;g ,tsalh ^xzke fodkl* tSlh LoSfPNd laLFkk gks
ldrh gS] iapk;r gks ldrh gS ;k jkT; dh uksMy ,tsalh gks
ldrh gS ;k xzkeh.k leqnk; gks ldrk gSA bl izfØ;k esa QaM
dkQh [kpZ gksrk gS vkSj xzkeh.k ÅtkZ&lqj{kk dk;ZØe dk
fVdkÅiu cuk, j[kuk cM+k eqf’dy gksrk gSA

nwj&njkt ds xkao okyksa ls ge 'kgj okys ;g mEehn
djrs gSa] [kklrkSj ls os ljdkjh vf/kdkjh ftUgsa xzkeh.k thou
dh dfBukb;ksa dk dksbZ [kkl vuqHko uha gS vkSj ftUgksaus xkao
cl #igys ijns ij ns[ks gSa] fd viuh cqfu;knh lsokvksa ds

fy, xkao ds yksx [kqn [kpkZ djsa vkSj og Hkh uxjh; lsokvksa
ds eqdkcy cgqr&T;knkA mnkgj.k ds fy, 'kgj esa jk"Vªh;
fxzM ls fctyh feyrh gS] tks cgqr lLrh iM+rh gS] tcfd
v{k;&ÅtkZ dkykarj esa Hkys gh lLrh iM+s] 'kq: esa LFkkfir
djus esa rks dkQh [kpkZ vkrk gS vkSj LFkkuh; :i ls
j[k&j[kko djus okys dq’ky O;fDr rS;kj djus gksrs gSaA
tcfd fctyh foHkkx izf’kf{kr bathfu;jksa vkSj rduhdh
deZpkfj;ksa ds cwrs ;k daifu;ksa ds dq’ky dfeZ;ksa ds cwrs
fctyh iSnk djus vkSj forfjr djus dk dke djrs gSa] ftUgsa
vPNs osru vkSj lqfo/kk,a feyrh gSaA nwj&njkt ds xkao
,d&nwljs ls vyx&Fkyx iM+s gSaA lfn;ksa ds va/kjs us muesa
reke :f<+;ka iSnk dj nh gSaA muds lkeus ÅtkZ dh leL;k
gh ugha] os xjhch vkSj Hkw[k ls vkSj chekjh ls Hkh yM+ jgs gSaA
vf’k{kk dk va/kdkj bl rel dks vkSj Hkh c<+k nsrk gSA
thfodk ds lk/ku fojy gSaA gj rjg dh vlqj{kk gSA buls
;g mEehn djuk fd os v{k;&ÅtkZ iz.kkfy;ksa dk rduhdh
vkSj foÙkh; nkf;Ro mBk ysaxs] cM+h nwj dh dkSM+h gSA fQj Hkh
xzke fodkl us bl fn’kk esa ck/kkvksa ds ckotwn dkQh gn rd
lQyrk ikbZ vkSj xkao okyksa ls Hkh cgqr dqN lh[kk vkSj blh
dke esa nwljh txgksa ij tqVh LoSfPNd laLFkkvksa ds vuqHkoksa ls
Hkh cgqr&ls mi;ksxh lcd feysA
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ÅtkZ&txr
MkW- jes'k nÙk 'keZk Z✱✱✱✱✱ Z

Q 457] gok flag CykWd] [ksy xkao] ubZ fnYyh&110049

jk"Vªifr us v{k; ÅtkZ ij cy fn;k

28 Qjojh 2006 dks jk"Vªh; foKku fnol ij jk"Vª ds
uke izlkfjr lans’k esa ekuuh; jk"Vªifr MkW- ,-ih-ts-vCnqy
dyke us eq[; :i ls ÅtkZ dh leL;k dh vksj ns’k dk è;ku
[khpkA mUgksaus vius vfHkHkk"k.k esa v{k; ÅtkZ viukus ij
fo’ks"k cy fn;kA ;gk ge v{k; ÅtkZ okys va’k dk
lkj&la{ksi ns jgs gSa %

^^lu~ 2030 rd ÅtkZ esa vkRefuHkZjrk ds fy, eSaus fe’ku
ds :i esa vuqla/kku ds fy, pkj {ks= pqus gSa] ftu ij gekjs
oSKkfudksa dks fo’ks"k /;ku nsuk gksxk%

• mPp n{krk ds fy, lh,uVh ¼dkcZu uSuksV~;wc½ ij
vk/kkfjr lksyj lSyksa dk fodkl(

• tSo bZa/ku ds fy, vf/kd rsyka’k okyh fdLesa fodflr
djuk(

• gkbMªkstu bZa/ku dk l{ke ikWoj iSdst cukukA**

• lh,uVh ij vk/kkfjr lksyj lSyksa dk fodkl

lu~ 2030 rd v{k;&ÅtkZ ds mi;ksx dh orZeku nj dks
5% ls c<+kdj 25% rd ys tkuk gksxkA blesa lkSj&ÅtkZ dh
izeq[k Hkwfedk gksxhA orZeku QksVksoksYVsbd lSyksa ¼ihohlh½ dh
de n{krk dks xSfy;e vklsZukbM ¼th,,,l½ vkSj lh,e, ij
vk/kkfjr eYVhtaD’ku ;qfDr cukdj 30% rd c<+k;k tk
ldrk gSA lh,uVh lksyj lSyksa dh lrg ij mPp fo|qr /kkjk
?kuRo {kerk iznku djds vius v{k ij mPp cSfyfLVd
VªkaliksVZ izksiVhZ iznku dj ldrs gSa ftlesa ÅtkZ dh gkfu de
gksxhA os ;g {kerk 35% rd c<+k ldrs gSaA ysfdu u,
vuqla/kkuksa ls irk pyk gS fd bls vkSj Hkh c<+k;k tk ldrk
gSA blds fy, ^,ykbaM lh,uVh vk/kkfjr ihohlSy cukus gksaxs
tks iksyhej daiksftV gksaxsA blls vkos’k dk ÅtkZ esa :ikarj.k
vPNk gksxkA iz;ksx’kkyk esa lh,uVh&iksyhej daiksftV lksyj
lSyksa dh n{krk 50% rd c<+kbZ tk pqdh gS] tks vxys rhu

lkyksa esa cM+s iSekus ij ;ksX; cukbZ tk ldrh gSA ikap lkyksa
esa ,sls lksyj lSyksa dk O;kikfjd mRiknu 'kq: gks ldrk gSA
blh izdkj tSo lksyj lSy] MkbZ&lsaflVkbT+M lksyj lSy rFkk
rhljh ih<+h ds lksyj lSy Hkh cuk;s tkus pkfg,A

tSo bZa/ku ds fy, vf/kd rsyka'k okyh
fdLesa fodflr djuk

gekjs ns’k esa yxHkx 6 djksM+ gSDVj catj tehu gS] ftlesas
ls 3 djksM+ gSDVj tehu esa ÅtkZnk;d o`{kkjksi.k fd;k tk
ldrk gSA ;gka jrutksr dh lq/kjh fdLesa vkSj vU; ikS/ks
mxk, tk ldrs gSaA ,d ckj mxkus ij jrutksr dh Qly
50 lkyksa rd pysxhA vHkh vf/kdre 10% rd tSo&
bZa/ku feykdj ck;ksMhty cukus dh ljdkj us vuqefr nh gSA
jrutksr ls ck;ksMhty cukus dh ykxr 20 #i;s izfr fyVj
cSBrh gSA Hkkjh okguksa vkSj VªSDVjksa esa rks 'krizfr’kr ck;ksMhty
bLrseky djus ds vPNs urhts feys gSaA ck;ksMhty ls dkcZu
fcYdqy ugha fudyrk vkSj vusd miksRikn Hkh fey ldrs gSaA
blds fy, xgu vuqla/kku dh vko’;drk gSA Hkkjrh; jsyos
us rfeyukMq esa oatkoqj ls ukxkSj] fr#pqj iYyh ls ykyxqMh
vkSj fMaMksxqy ls d:j ,LVjhdj.k rd nks iSlatj
yksdkseksfVoksa ls Ng jsyxkfM+;ka ck;ksMhty ds bLrseky ls
pykbZ gSa blds fy, 5% ck;ksMhty feyk;k x;k] tks vius
gh ,LVjhdj.k la;a=ksa esa cuk;k x;k FkkA jsyos ykbuksa ds
vklikl vkSj nwljh tehuksa esa jsy ea=ky; us jrutksr ds Ms<+
djksM+ ikS/ks yxk, x, Fks tks bl lky lu~ 2006 ls cht iSnk
djus yxsaxsA NÙkhlx<+] fetksje] rfeyukMq vkSj vkU/kz izns’k esa
cM+s iSekus ij jrutksr dh Qly mxkbZ xbZ gSA jrutksr dh
,slh lq/kjh fdLesa cukus dh t:jr gS tks nks Vu izfr gSDVj
cht iSnk djsaA vf/kdrj fdLeksa esa rsyka’k 25 ls 35% rd
gksrk gSA lq/kjh fdLesa fodflr djds ;g rsyka’k 45% rd
c<+k;k tk ldrk gSA buls 35% rd rsy fudkyk tk ldsxk
izfr ikS/kk 4 ls 6 fdyksxzke cht iSnk djus okyh fdLesa
izfro"kZ 4 ls 6 Vu izfr gSDVj cht iSnk dj ldsaxhaA ;s fdLesa
de ls de ueh esa Hkh Qwy vkSj Qy iSnk dj ldsa rks vPNk
gksxk] rkfd dqy mRikndrk c<+sA lkFk gh vf/kd n{k batu
Hkh cukus iM+saxs] tks tSobZa/ku dks iwjh rjg tyk,aA
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gkbMªkstu bZa/ku ds l{ke ikWoj iSdst cukuk

tc eSa vkblySaM x;k] rks eSaus ogka ds jk"Vªifr ds lkFk
ftl cl esa ;k=k dh og gkbMªkstu ds bZa/ku ls py jgh FkhA
ge gkbMªkstu Hkjus okys ¶;wvy LVs’ku ij Hkh x, vkSj cl
dh Vadh esa gkbMªkstu xSl HkjokbZA eq>s /;ku gS fd vius ns’k
esa gkbMªkstu xSl ls eksVjlkbfdy] frifg;k vkSj NksVs tsujsVj
lQyrkiwoZd pyk, x, gSaA blds vfrfjDr
ihbZ,e,Qlh&iksyhej bySDVªksykbV esEczsu ¶;wvy lSy vkSj
ih,,Qlh&QksLQksfjd ,flM ¶;wvy lSy Hkh fodflr fd,
x, gSaA ¶;wy&lSy&cSVjh gkbfczM oSu Hkh pykbZ xbZ gSA
fMfLVyjh ds Nhtu ls gkbMªkstu cukus vkSj vU; v{k; ÅtkZ
laca/kh lk/ku Hkh fodflr fd, x, gSaA gkbMªkstu xSl dks
/kkrqvksa ds gkbMªkbMksa esa Hkjdj j[kk tk ldrk gSA ;g iznf’kZr
fd;k tk pqdk gSA bl le; bl fn’kk esa vusd
vuqla/kku&iz;kl tkjh gSaA nqfu;k esa ¶;wvy lSyksa ls pyus
okys okgu okLrfodrk esa cnyus okys gSaA Hkkjr esa MhvkjMhvks
ds lkFk feydj ,d fctyh&dkj daiuh us ¶;wvy lSy ij
pyus okyk ^ladj okgu* cuk;k gS ftlesa bZa/ku dh ykxr ek=
40 iSls izfr fdyksehVj vkrh gS vkSj dkj dks fcuk iznw"k.k
iSnk fd, pyk;k tk ldrk gSA bljks ds jkWdsVksa esa Hkh rjy
vkWDlhtu vkSj gkbMªkstu bZa/ku bLrseky fd;k tk jgk gSA
egsUnzfxfj Lisl lsaVj esa gkbMªkstu bZa/ku cuk;k tk jgk gSA
vc gkbMªkstu dks mPp nkc ij HkaMkfjr djus] rjy&HkaMkj.k]
uSuks&lajpukvksa esa HkaMkfjr djus] lqj{kk ds dksM cukus] ekud
cukus vkSj mi;qDr batu cukus ij /;ku nsuk gksxkA

foKku izkS|ksfxdh dks tUe nsrk gSA izkS|ksfxdh mRiknksa dks
tUe nsrh gSA gekjs oSKkfudksa] [kklrkSj ls ;qx oSKkfudksa dks
bl vksj /;ku nsuk gksxk fd os gekjh ,d vjc ls vf/kd
tula[;k ds fy, fe’ku ds :i esa ,sls ykxr&ykHkdkjh
mRikn fodflr djsas tks mudk thou&Lrj Åapk mBk;saA
mudh oSKkfud [kkstksa ij gh Hkkoh Hkkjr dh cqfu;kn j[kh
tk,xhA

iz;ksx'kkyk esa lw;ksZn;

gekjh ìFoh ij ÅtkZ ds vtlz lzksr dk ltZd lw;Z gh
gSA blhfy, Hkkjrh; laL—fr esa lw;Z dks izkr%dky gh v/;Z
p<+kdj oanuk djus dk fo/kku gSA lw;Z dh ÅtkZ gh
izdk’kla’ys"k.k dh fØ;k ls gjs ikS/kksa }kjk ydM+h]
dan&ewy&Qy] lCth] vukt] frygu] nygu] js’kk] phuh]

[kkus ds rsy] vkfn esa cnyh tkrh gSA ;gh ge lc dh
tBjkfXu cq>krh gSA ydM+h gh yk[kksa o"kZ nch jgdj ihV]
dks;yk] feV~Vh dk rsy ¼dsjkflu½] Mhty] isVªksy vkSj vU;
isVªksfy;e&inkFkZ cukrh gSA blh ÅtkZ ls ;g lc dqN
pyk;eku gSA iou blh dh xehZ ls pydj iou&ÅtkZ iznku
djrk gSA ikuh blh dh ÅtkZ ls xeZ gksdj Hkki curk gS]
ckny curs gSa] o"kkZ gksrh gSA lw;Z dh /kwi dks lks[kdj gh
lksyj lSy fctyh esa cnyrs gSaa ;gh ÅtkZ ck;ksekl ds :i
esa tykbZ tkrh gS vkSj mlls fctyh curh gSA

lw;Z ìFoh ds O;kl ls 100 xquk cM+k gSA blds vanj ìFoh
ds vkdkj ds ,d djksM+ xzg lek ldrs gSaA ìFoh ls lw;Z dh
vkSlr nwjh 15 djksM+ fd-eh- gSA lw;Z dh lrg dk gj oxZ bap
¼6-4 lsa-eh-2½ 15 yk[k eksecfÙk;ksa ds cjkcj jks’kuh nsrk gSA
lw;Z ls ge ftruk izdk’k ikrs gSa] mlds fy, eksecfÙk;ka dsd
ij tyk,a rks ml dsd dk ?ksjk 965 fd-eh- gksxkA lw;Z vc
ls yxHkx lk<+s pkj ikap vjc lky igys iSnk gqvk Fkk vkSj
vHkh de ls de 5 vjc lky rd ÅtkZ;eku jgsxkA
gkbMªkstu ds nks ijek.kq dk lay;u ¼¶;wtu½ gksrk gS vkSj
mlh ls lw;Z ds vanj ghfy;e curk gS] tks lw;Z dh ÅtkZ dk
vtlz lzksr gSA

vc ìFoh ij gh iz;ksx’kkyk esa lw;Z dh bl vfHkfØ;k dks
nqgjk;k x;k gS] ;g nkok ,d Hkkjrh; vkizoklh oSKkfud us
fd;k gSA dksbZ vU; oSKkfud ^lkbal* if=dk esa izdkf’kr bl
'kks/k dks vHkh nqgjk ugha ik;k] blfy, vHkh bl egku
oSKkfud miyfC/k ij fookn dh Nk;k eaMjk jgh gSA

MkW- :lh-ih-rY;kj [kka us lw;Z ds Hkhrj pyus okyh
lay;u dh vfHkfØ;k iz;ksx’kkyk esa nqgjkus dk nkok
igys&igy lu~ 2000 esa ^lkbal* esa izdkf’kr 'kks/k i= esa
fd;k FkkA iz;ksx esa ,d rjy foyk;d ds vanj vR;ar izcy
ijk/ofud ¼vYVªklksfud½ daiuksa ls foLQksV fd;k] ftlds
dkj.k rjy inkFkZ esa xSl ds ckjhd cqycqys yk[kksa fMxzh
lsfYl;l rd xje gks x,] ysfdu lw;Z dh rqyuk esa ;g
^dksYM ¶;wtu* dgk x;k vkSj lay;u dh tks izfØ;k leiUu
gqbZ] mls ^lhuks¶;wtu* ;k ^ccy ¶;wtu* dgk x;kA bldk
irk mu U;wVªksuksa ls pyk tks blds ckn ^fMVsDVj* esa igpkus
x,A ml le; MkW- rY;kj [kka vksdfjt us’kuy yscksjsVjh]
Vsuslh esa dke djrs FksA lu~ 2003 esa os inwZ ;wfuoflZVh esa
U;wfDy;j bathfu;fjax ds izksQslj fu;qDr gks x,A ;gka muds
nks lg;ksfx;ksa us muds lkFk feydj HkkSfrdh ds izeq[k tuZyksa
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esa nks vkSj 'kks/k i= izdkf’kr fd,A dSyhQksfuZ;k ;wfuoflZVh]
ykWl ,atYl ds 'kks/kdrkZ fczvku ukjkUtks us MkW- rY;kj [kka ds
fiNys 'kks/ki= ds fo’ys"k.k ls crk;k fd ftl izdkj ds d.k
iSnk gq, os lay;u ls iSnk gq, gksa] bldh laHkkouk ^100 yk[k
esa ,d ckj* dh gSA vejhdh j{kk foHkkx ls izkIr 350]000
Mkyj dh lgk;rk ls ukjkUtks dh Fkhfll ds ,Mokbtj rFkk
HkkSfrdh ds izksQslj MkW- lsB ts-iqVjeSu us MkW- rY;kj [kka ls
muds ifjdyu ¼dSydwys’ku½ iwNs rks os dksbZ larks"ktud mÙkj
ugha ns ik,A vk’kadk ;g gS fd muds fMVsDVj esa igqaps U;wVªksu
tgka iz;ksx fd, x, Fks] ogha 15 QqV ikl esa j[ks
^dSyhQksfuZ;e* uked jsfM;ks,fDVo rRo ls fudys gksaxsA

lay;u dk igyk iz;ksx ekpZ 1989 esa fd;k x;k Fkk vkSj
Qh’peku&iksal iz;ksx ds uke ls e’kgwj gSA ysfdu og Hkh
fooknksa esa Qal x;k FkkA ijek.k&fo[k.Mu ls yk[kksa fMxzh
lsfYl;l de rkieku ij gkbMªkstu ds vkblksVksi] M~;wVsfj;e
ds ijek.kqvksa dk lay;u djus dh laHkkouk ij dkQh le; ls
vusd iz;ksx’kkykvksa esa dke py jgk gSA blls ÅtkZ rks cgqr
iSnk gksxh vkSj Nhtu cgqr deA ysfdu [kpkZ cgqr vkrk gSA

6 fnlEcj 2005 ls lay;u&ÅtkZ ds ,d varjkZ"Vªh;
iz;ksx esa Hkkjr dks Hkh ‘kkfey fd;k x;k gSA ;g gS
vkbZVhbZvkj&^b.Vjus’kuy FkeksZU;wfDy;j ,uthZ fj,DVj*A blesa
vejhdk vkSj ;wjksih la?k ds lnL; ns’kksa ds vfrfjDr :l]
phu] tkiku] nf{k.k dksfj;k vkSj Hkkjr ds oSKkfud Hkkx ys jgs
gSaaA ;wjksih la?k bldk 45 izfr’kr [kpZ mBk,xk vkSj ckdh Ng
ns’k ukS&ukS izfr’krA tkiku esa rksD;ks ds ikl ukdk esa vkSj
teZuh esa E;wfu[k ds ikl xkfpZax esa nks LFkkuksa ij fo’ks"k
la;qDr iz;ksx’kkyk,a cu jgh gSaA vlyh dke Qzkal esa dMk’kZ
esa cu jgs ^vkbZVhbZvkj* esa pysxkA ^vkbVj* ySfVu 'kCn gS
ftldk vFkZ gksrk gS ^ekxZ*A ;g gkbMªkstu IykTek Vksjl ij
vk/kkfjr gS vkSj 1000 yk[k fMxzh lsfYl;l ij 500 esxkokV
¶;wtu ikWoj iSnk djsxkA lu~ 2016 rd eq[; iz;ksx’kkyk
IykTek&HkkSfrdh ds bl fo’kky iz;ksx dks 'kq: dj nsxhA 20
lkyksa esa bl ij 37600 yk[k Mkyj [kpZ gksus dk vuqeku gSA

,d vkSj oSKkfud MkW- fØl Mksus us lkafM;k us’kuy
yscksjsVjht esa ,d ikVhZdy ,DlhyjsVj esa d.kksa dks 2 vjc
dsfYou rd xeZ djus dk nkok fd;k gSA ;g lw;Z ;k fdlh
Hkh vU; rkjs ds xHkZ esa ekStwn rkieku ls vf/kd gS vkSj blus
vc rd iSnk gq, Åaps rkieku ds lkjs fjdkMZ rksM+ fn, gSaA
blls Hkfo"; esa lLrs ukfHkdh; lay;u&la;a= cukdj lLrh

vkSj iznw"k.k jfgr fctyh iSnk djus dk ekxZ iz’kLr gqvk gSA
Lo;a iz;ksxdrkZvksa dks rHkh fo’okl gqvk] tc mUgksaus ;g
iz;ksx dbZ ckj nqgjk fy;kA 14 eghuksa rd rks iz;ksx ds
ifj.kke daI;wVj esa gh Hkjs jgsA ;s ifj.kke 24 Qjojh 2006 ds
^fQthdy fjO;w ySVlZ* esa izdkf’kr fd, x, gSa

phu dh foKku vdkneh us lu~ 1991 ls leqnz ds ikuh
ls M~;wVsfj;e vyx djds mlds lay;u ls vlhfer ÅtkZ
izkIr djus dk dk;ZØe 'kq: fd;k FkkA blds fy, igys
IykTek HkkSfrdh laLFkku us egk lqpkyd VksdkeSd midj.k
^,pVh&7* cuk;kA lu~ 2000 ls bldk lq/kjk :i cukuk 'kq:
fd;kA vc mudk nkok gS fd bl lky os ukfHkdh; lay;u
ls fctyh cukuk 'kq: dj nsaxs] D;ksafd bZ,,Vh ¼bZLV½ ;kuh
^,DlisjhesaVy ,aMokaLM lqijdaMfDVax VksdkeSd* phu esa vizSy
2006 ls dke djus yxsxkA bl phuh nkos ij vHkh oSKkfudksa
dks ;dhu ugha vk jgkA

vfr lw{e midj.kksa dks ÅtkZ nsxk
^uSuksfLdu*

U;w;kdZ jsalsyksj iksyhVsfDud bULVhV~;wV esa ^eSVhfj;y
lkbal ,aM bathfu;fjax lkbal* ds gsujh cykZx izksQslj
iqfydsy vt;u us ,d u;k izØe bLrseky djds csgn
yphyk ^uSuksfLdu* cuk;k gSA mudk 'kks/k i= ^uSuksySVlZ* ds
ekpZ 2006 ds vad esa izdkf’kr gqvk gSA ;g ^uSuksV~;wc* vkSj
^iksyhejksa* ds feJ.k ls cuk;k x;k gSA igys ;s iz;kl vlQy
jgs Fks D;ksafd uSuksV~;wcksa dk viuk foU;kl fcxM+ tkrk FkkA
bl ^uSuksfLdu* dks dkxt dh rjg lesVk tk ldrk gSA ;s
fctyh dk lqpkyd gSA ;s bySDVªksfud isij vkSj bySDVªksfudh
ds ckjhd midj.kksa dks ÅtkZ iznku dj ldrk gSA blls
vfry?kq izslj lsalj vkSj xSl fMVsDVj cukus vkSj bl rjg
jklk;fud vkSj tSo inkFkksZa dh ekewyh&ls&ekewyh ekStwnxh
igpkuus esa enn feysxhA ;s ^uSuksV~;wc* dks fdlh Hkh
^IysVQkeZ* ij ^VªkalQj* djus dk igyk lQy iz;ksx ekuk tk
jgk gSA

iou&ÅtkZ tyk,xh vkt+knh dh e’kky

vejhdk esa leqnzrV ij vH;kxrksa dk Lokxr djrh
fo’kky Lora=rk dh nsoh dh ewfrZ dh e’kky vc iou&ÅtkZ
ls izkIr fctyh ls tysxhA bldk rhu lky dk Bsdk ^isIdks
,uthZ lfoZlst* dks feyk gSA blds fy, fctyh
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isuflYokfu;k vkSj U;w;kdZ ds fo.MQkeksZa ls nh tk,xhA
^fycVhZ* ds bl LVspw dk lu~ 1886 esa mn~?kkVu fd;k x;k Fkk
vkSj bls Qzkal us nku esa fn;k FkkA tc lu~ 2003 esa
mÙkj&iwohZ vejhdk fctyh xqy gksus ls va/ksjs esa Mwc x;k Fkk
rks Hkh tsujsVjksa ds cy ij vktknh dh ;g e’kky tyrh jgh
FkhA vly esa jk"Vªifr cq’k ds pquko&fo’ks"kKksa us mUgsa viuh
rsy&izseh dh Nfo lq/kkjus dh lykg nh gSA blhfy, lu~
2007 ds ctV esa vejhdk us v{k; ÅtkZ ds fy, igys ls 22
izfr’kr vf/kd foÙkh; izko/kku dh ?kks"k.kk dh gSA gkykafd
ogka ds us’kuy ,Uok;juesaVy VªLV ds v/;{k fQfyi Dyki
dk dguk gS fd vHkh rd ?kksf"kr v{k; ÅtkZ ds
vk/ks dk;ZØeksa ds fy, cq’k&iz’kklu us dksbZ QaM fjyht ugha
fd;kA iou&ÅtkZ ls ,fyl }hi ij cuh fo’kky e’kky dks
270 yk[k fdyksokV vkWoj gjh ÅtkZ feysxhA

LohMu cusxk igyk rsy&eqDr ns'k

fodflr ns’kksa esa ls LohMu igyk ns’k cu x;k gS] ftlus
lu~ 2020 rd rsy eqDr gksus dk ladYi fd;k gSA og viuh
ÅtkZ dh lkjh t:jrsa vxys 15 lkyksa esa tSobZa/ku vkSj
iou&ÅtkZ tSls v{k; ÅtkZ ds lk/kuksa ls gh iwjh dj ysxkA
mldk ;g Hkh ekuuk gS fd bl rjg og v{k;&ÅtkZ ds
lk/kuksa ds O;kikj esa Hkh lcls vkxs igqap ldsxkA D;ksafd vkxs
xzhu gkml xSlksa dk mRltZu de djus dk ncko iwjh nqfu;k
ds ns’kksa ij c<+sxk vkSj os vf/kdkf/kd v{k;&ÅtkZ bLrseky
djus yxsaxsA LohMu ds fuokfl;ksa esa Hkh v{k;&ÅtkZ dks
viukus ds fy, vikj mRlkg gSA gtkjksa ?kjksa esa ls.Vªy ghfVax
ds fy, vc ck;ksiSyV tykdj ckW;yj pyk, tkrs gSa vkSj
rsy dh NqV~Vh dj nh gSA tSo bZa/ku ls py jgh ,d fo’kky
HkV~Vh LohMu gh ugha ikl ds iM+kSlh ns’kksa ds ifjokjksa dh Hkh
xje ikuh dh vkiwfrZ dj jgh gSA xeZ djus ds fy, igys
LohMu esa ftruk isVªksy Qwadk tkrk Fkk] mlesa 85 izfr’kr dh
deh vk xbZ gSA

Hkkjr rkiukfHkdh; lay;u ij vuqla/kku esa
ihNs ugha

Hkkjr Hkh lay;u&ÅtkZ ij vuqla/kku esa ihNs ugha gS vkSj
lu~ 1989 esa blds fy, ^vkfnR;* uke ls ,d la;a= cuk;k
x;k FkkA vc ,d lq/kjk la;a= cuk;k x;k gS] ftldh
fMtkbu ^bZVj la;a=* tSlh gh gSA xka/kh uxj esa fLFkr
bULVhV~;wV vkWQ IykTek fjlpZ ds funs’kd MkW- ih-ds- dko ds

vuqlkj varjkZ"Vªh; bZVj ifj;kstuk esa 'kkfey gksus ij Hkkjr
dksbZ chl lky cpk ysxk ;kuh lu~ 2050 dh ctk; lu~
2030 esa lay;u&ÅtkZ ls Hkkjr esa fctyh cuus yxsxhA Hkkjr
viuk u;k la;a= ^LVsMh LVsV lqijdaMfDVax VksdkeSd* pkyw
djus ds fy, fiNys vkB lky ls dke dj jgk gSA vkfnR;
esa IykTek ,d lsdaM ds dqN fgLls rd gh jg ikrk FkkA  u,
fj,DVj esa 1000 lsdaM rd jgsxkA IykTek xSl dk fo|qr
vkosf’kr :i gksrk gSA blds fy, gkbMªkstu ds nks gSoh
vkblksVksi&M~;wVsfj;e vkSj fVªfV;e dks bLrseky djrs gSaA
M~;wVsfj;e ^Hkkjh ikuh* ls fudkyk tkrk gSA fVªfV;e /kjrh dh
dks[k esa ekStwn yhfFk;e ls cukrs gSaA rkiukfHkdh; lay;u
yxHkx ,d djksM+ dSfYou rkieku ij gksrk gSA ;g izfØ;k
ftl ik= esa dh tkrh gS] mldh nhokjksa dks paqcdh; {ks=
cukdj nwj j[kk tkrk gS] ugha rks nhokjsa fi?kydj xSl cu
tk;saA M~;wVsfj;e esa ,d U;wVªksu gksrk gS vkSj VªhfV;e esa nksA
buds lay;u ls ,d ghfy;e ukfHkd cusxkA blesa nks izksVksu
vkSj ,d U;wVªksu gksrk gSA bl rjg ghfy;e d.k MkboVZj iai
ls ckgj djds ÅtkZ&la;a= esa igqapk, tkrs gSaA U;wVªksu vkos’k
jfgr gksrs gSa] blfy, pqacdh; {ks= ls ckgj vk tkrs gSaA buesa
fufgr ÅtkZ ls lay;u&izfØ;k cjkcj pyrh jgrh gSA blls
IykTek vius vki xeZ gksus yxrk gSA vxys Ng eghus ;k
lkyHkj esa Hkkjr dk nwljk VksdkeSd la;a= pkyw gks tk,xkA
blesa IykTek xksykdkj ik= esa xeZ fd;k tkrk gSA bZVj 2016
esa cudj rS;kj gksxkA mlls fctyh cuus esa 20&25 lky yx
ldrs gSaA Hkkjr ^bZVj* esa vxys n’kd esa 2500 djksM+ #i;s ds
yxHkx fuos’k djsxkA bl le; Hkkjr esa 15 ukfHkdh; fj,DVj
gSa] ftudh dqy fo|qr&mRiknu {kerk 3260 eSxkokV gSA
ijek.kq ÅtkZ foHkkx us 2020 ds var rd 20]000 eSxkokV
ijek.kq&ÅtkZ ls iSnk djus dk y{; j[kk gSA ;g ÅtkZ
lay;u ds foijhr ukfHkdh; fo[k.Mu ls feyrh gSA lay;u
esa jsfM;ks,fDVfoVh de vkSj FkksM+h vof/k ds fy, iSnk gksrh gS
vkSj esYVMkmu ;k foLQksV dh laHkkouk ugha gksrhAlcls cM+h
Økafr rc gksxh] tc ukfHkdh; lay;u lkekU; rkieku ij
fd;k tk ldsxk ftls ^dksYM ¶;wtu* dgrs gSaA bldk nkok
23 ekpZ 1989 dks ekfVZu fQz’keSu vkSj LVsuyh ikal us fd;k
Fkk] tks lkfcr ugha gks ik;kA vxys 25 o"kksZa esa fo’o esa ÅtkZ
dh ekax 50 izfr’kr c<+sxh vkSj dkcZu&mRltZu esa Hkh 52
izfr’kr c<+ksrjh gksxh] gkykafd blesa ijek.kq&ÅtkZ ugha
QkWfly bZa/kuksa dk nks”k gksxkA vxys 50 lkyksa esa rsy ds
HkaMkj lekIr gks ldrs gSaA vHkh Hkkjr esa dqy fctyh dk
2-7 izfr’kr gh ijek.kq&ÅtkZ ls feyrk gS] tcfd v{k;&ÅtkZ
ls 5-6 izfr’kr ds yxHkx fctyh iSnk gksrh gSA fQj D;ksa u
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Hkkjr lfgr lHkh ns’k v{k;&ÅtkZ ds fodkl ij vf/kd /;ku
nsa] tks iznw”k.k jfgr gS vkSj dqy feykdj lLrh iM+rh gSA

ea=h th cuk jgs gSa ck;ksMhty

NÙkhlx<+ jkT; ds vkfnoklh ea=h uudh jke daoj egq, ls
ck;ksMhty cukdj xkM+h pykdj fn[kk jgs gSaA egq, ls 'kjkc
cukus esa NÙkhlx<+ ds vkfnoklh ekfgj gSa vkSj os 'kjkc dks
ck;ksMhty ds :i esa cspdj vPNh dekbZ dj ldrs gSaaA mUgksaus
rhu gkafM;ksa ds uhps vkx lqyxkbZ vkSj lcls uhps dh gkaMh esa
'kjkc cu xbZ] ftls tykus ij QkSju ty xbZ tks fd vPNh
'kjkc dh igpku gSA <kbZ lkS #i, ds egq, ds Qwyksa ls 15 fyVj
'kjkc cu tkrh gSA ea=h th us 'kjkc dks isVªksy esa fdl vuqikr
esa feyk;k tk, bl ij iz;ksx Hkh fd,A dHkh vk/kk isVªksy vkSj
vk/kh 'kjkcA dHkh 25 izfr’kr isVªksy vkSj 75 izfr’kr 'kjkcA blh
vuqikr ls xkM+h vPNh pyhA eksVj fedsfudksa us crk;k fd
dkcZqjsVj esa lq/kkj ds lkFk egq, dh 'kjkc dks Hkh fjQkbu djuk
iM+sxkA egq, ls cus bZFksuksy dks iz;ksx’kkyk us Hkh ck;ksMhty
cukus ds fy, mi;qDr ik;k gSA

tSobZa/ku ij tksj

nqfu;k /khjs&/khjs gh lgh ck;ks¶;wvy ;kuh tSo&bZa/ku dh vksj
f[kap jgh gSA ;wjksih la?k ds ns’kksa us r; fd;k gS fd os lu~ 2010
rd bZFksuksy&tSlk tSobZa/ku eksVjdkjksa esa 5-75 izfr’kr rd
bLrseky djus yxsaxsA phu esa lu~ 2010 rd 10 izfr’kr okguksa
ls tSobZa/ku viukus dk fu’p; fd;k gSA phu blds fy, fo’o
dk lcls cM+k la;a= cuk jgk gSA vejhdk rks igys gh 100 yk[k
Vu bZFksuksy gj lky iSnk dj jgk gSA vejhdk blesa 30 izfr’kr
{kerk dh òf) djus okyk gSA QksMZ daiuh viuh eksVjdkjksa esa
tSobZa/ku ds fy, t:jh lq/kkj dj jgk gSA czkthy 50 izfr’kr
bZFksuksy okguksa esa Mky jgk gSA blds fy, og xUus dh Qly
bLrseky dj jgk gSA ,d Vu xUuk 100 fd-xzk- phuh iSnk djrk
gS vkSj 50 fd-xzk- bZFksuksyA phuh dh dher 1000 #i;s vkads rks
bZFksuksy 900 #i;s dk cSBsxkA ysfdu iwjs ,d Vu xUus ls bZFksuksy
gh cuk;k tk, rks 500 fdyksxzke bZFksuksy cusxk ftldh dher
gksxh 9000 #i;sA ysfdu xUus dh Qly ikuh pkgrh gSA blfy,
ehBh Tokj] tkS vkSj eDdk ds nkuksa vkSj ruksa ds jl ls tSobZa/ku
cukuk vf/kd mi;skxh gksxkA bl rjg dh ,d Vu Qly ls
380 fyVj bZFksuksy cuk ldrs gSa] ftldh dher cSBh 6880
#i;sA blls ckjkuh {ks=ksa ds fdlku nqxuh dekbZ dj ldsxhA
vxj ,d lky esa ge ns’k esa 80 yk[k Vu isVªksy bLrseky djrs

gSa] rks 5 izfr’kr bZFksuksy feykus ds fy, gesa pkj yk[k Vu
bZFksuksy dh t:jr iM+sxhA ;g vkB yk[k Vu xUus ls iSnk
fd;k tk ldrk gS] tks dqy xUuk&mRiknu dk ek=
0-3 izfr’kr gksxkA bls ge 5 izfr’kr Tokj vkSj eDdk ls Hkh
iSnk dj ldrs gSa tks fd 210 yk[k Vu ds djhc izfro"kZ iSnk
djrs gSaA ehBh Tokj dh fdLesa Hkkjrh; d̀f"k vuqla/kku ifj"kn
us fodflr dh gSa tks ckjkuh {ks=ksa esa mxkdj dsoy bZFksuksy
ds mRiknu ds fy, bLrseky dh tk ldrh gSA oSls xUus dh
izfr gSDVj mit egkjk"Vª esa fdlkuksa us 355 Vu izfr gSDVj
rd yh gS] tcfd jk"Vªh; vkSlr 60&70 Vu izfr gSDVj gSA
fMfLVyjh vkS|ksfxd ;kuh feFkkby vydksgy yksvj xzsM dk
cukdj 6 ls 10 #i;s izfr fyVj csp ldrh gSA bls 50
izfr’kr ;k vf/kd dsjksflu ds lkFk feykdj xzkeh.k Hkkjr dh
lkjh ÅtkZ&vko’;drk dh iwfrZ dh tk ldrh gSA ljdkj
,Dlkbt M~;wVh vkSj lsYl VSDl ekQ dj ns rks bZFksuksy vkSj
baMfLVª;y vydksgy dh dhersa dkQh de dh tk ldrh gSaA
rsy daifu;ka bUgsa fMfLVfyfj;ksa ls [kjhn ysa vkSj ck;ksMhty
cukdj cspsaA gesa bl ckjs esa czkthy ls lh[k ysuh pkfg, tgka
phuh feyksa ds LiS.V ok’k ls bZFksuksy cuk;k x;k gS vkSj
vejhdk rFkk ;wjksih la?k ls vk/ks nkeksa ij bZFksuksy cukrk gSA
lu~ 2005 esa czkthy us 14 vjc fyVj bZFksuksy cuk;kA

vejhdk eq[; :i ls bZFksuksy cukrk gS vkSj ;g fo’o
dk nwljk lcls cM+k bZFksuksy&mRiknd gSA bldh {kerk
izfro"kZ 15 vjc fyVj bZFksuksy iSnk djus dh gS] tks ,uthZ
ikWfylh ,DV&2005 ds vuqlkj 2012 rd c<+kdj 28 vjc
fyVj dj nh tk,xhA bZFksuksy esa vkWDlhtu gksrk gS vkSj
batu bZa/ku dks iwjh rjg tyk nsrk gS vkSj mRltZu cgqr
de gksrk gS vkSj dkcZu dk mRltZu 80 ls 95 izfr’kr rd
de gks tkrk gSA

ck;ksMhty ds fy, jrutksr vkSj iksaxkfe;k ¼djat½ vkfn
ikS/kksa dh Qly mxkus ij /;ku fn;k tk jgk gSA 20 izfr’kr
rd ck;ksMhty bLrseky djus ij batuksa esa dksbZ ifjorZu ugha
djuk iM+sxkA ^n ,uthZ fjlpZ bULVhV~;wV* Vsjh ds v/;{k
MkW- vkj-ds- ipkSjh dk dguk gS fd izkjaHk esa ck;ksMhty cukus
ij 23 #i, izfr fyVj [kpkZ vk,xk tks 15 ls 18 #i;s izfr
fyVj rd ?kVk;k tk ldsxkA fczVsu dh ^Mh&1* uked QeZ us
gj;k.kk dh ,d xzke iapk;r ls le>kSrk fd;k gS] tks 1000
gSDVj esa jrutksr mxk;sxhA Hkkjrh; rsy fuxe ^Mh&1* ls 25
#i;s izfr fyVj esa ck;ksMhty [kjhndj Mhty esa feyk;sxk
vkSj cspsxkA
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Hkkjr ljdkj bl o"kZ 2006 esa ^jk"Vªh; ck;ksMhty vfHk;ku
'kq: djus okyh gSA blds varxZr 26 yk[k Vu ck;ksMhty
mRiknu djus dk y{; gSA blds fy, tVªksQk ;kuh jrutksr ds
lkFk gh djat dks mxkus ij vf/kd cy nsuk gksxkA D;ksafd
jk"Vªh; frygu ,oa ouLifr rsy fodkl cksMZ ds funs’kd vkj-,l-
dqjhy ds vuqlkj jrutksr mlh feV~Vh esa mx ldrkgS] ftldh
Åijh lrg Ms<+&nks QqV xgjh gks vkSj tgka o"kkZ 600 feyhehVj
ls vf/kd gksrh gSA ns’k ds 160 ftyksa esa blls de o"kkZ gksrh gSA
jrutksr dh fdLesa Hkh ,slh gksuh pkfg, tks gj ikS/ks ls de ls
de 2 fdyks cht nsa vkSj chtksa esa 30 izfr’kr rsy gksA ,slh fdLesa
fodflr djuh gksaxhA jk;iqj ds d̀f"k fo’ofo|ky; ds jrutksr
ds teZ IykTe ls dqN vPNh fdLeksa dh pksjh gh gks xbZA 5
izfr’kr ck;ksMhty feykus ds fy, Hkh ns’k esa lu~ 2012 rd ,d
djksM+ gSDVj esa jrutksr mxkuk gksxkA blds fy, xzke iapk;rksa
dh Hkkxhnkjh t:jh gksxhA

2020 rd 16 yk[k okgu nkSM+saxs gkbMªkstu ls

rRdkyhu isVªksfy;e ea=h ef.k’kadj v;~;j us Qjhnkckn esa
ns’k ds igys gkbMªkstu lh,uth LVs’ku dk mn~?kkVu djrs gq,
dgk fd ;gka vHkh lh,uth esa 5 izfr’kr gkbMªkstu fefJr dh
tk,xhA vHkh gkbMªkstu xSl dks bZa/ku ds fy, bLrseky djus ij
vkSj vf/kd vuqla/kku vko’;d gS] rkfd bldh dher de gks
tk,A gkbMªkstu ds mi;ksx ds ckjs esa cukbZ xbZ LVh;fjax desVh
ds v/;{k jru VkVk us crk;k fd lu~ 2020 rd Hkkjr dh lM+dksa
ij nl yk[k okgu gkbMªkstu xSl ls pysaxsA gkbMªkstu xSl ds
bLrseky ls 1000 esxkokV fctyh Hkh iSnk dh tk ldsxhA ;g
dSls fd;k tk,xk bldk ^jksMeSi* Hkh lfefr us cuk;k gSA 2020
rd bl y{; dks iwjk djus ds fy, 25000 djksM+ #i;s dk
iwath&fuos’k djuk gksxk] rkfd t:jh vuqla/kku vkSj fodkl ij
1000 djksM+ #i;s [kpZ fd, tk ldsaA igys nqifg, vkSj frifg,
okgu vkSj fQj VSDlh vkSj clsa gkbMªkstu ls pysaxhaA blds fy,
gkbMªkstu ds O;kikfjd mRiknu] HkaMkj.k vkSj ifjogu rFkk
forj.k dk iwjk <kapk [kM+k fd;k tk,xkA fctyh iSnk djus ds
fy, batuksa vkSj VckZbuksa esa Hkh lq/kkj djus iM+saxsA

ipkl gtkj xkaoksa esa gksxh jks'kuh

jktho xka/kh xzkeh.k fo|qrhdj.k ;kstuk ds v/khu 50840
xkaoksa esa mtkyk djus dk dke rsth ls py jgk gSA 1941 xkaokas
esa jks’kuh dk bartke fd;k tk pqdk gSA 191 ftyksa ds xkaokas eas
fctyh igqapkus ds fy, 187 ifj;kstuk,a Loh—r dh tk pqdh gSaA

nloha iapo"khZ; ;kstuk ds var rd yxHkx 50]000 xkaoksa esa jks’kuh
igqapkus dk y{; gSA blds fy, 187 ifj;kstuk,a mÙkj izns’k]
if’pe caxky] jktLFkku] fcgkj] dsjy] gfj;k.kk] tEew&d’ehj]
dukZVd] vle] fgekpy izns’k] egkjk"Vª] iatkc] v#.kkpy izns’k]
NÙkhlx<+] ukxkySaM] fetksje] mM+hlk vkSj ef.kiqj jkT;ksa esa 'kq:
dh xbZ gSaA

xjhch dh js[kk ds uhps ftanxh xqtkjus okys ifjokjksa ds fy,
fctyh ds dusD’kuksa ij 100 izfr’kr lfClMh nh tk,xhA iwjh
ifj;kstuk ds [kpZ dh 90 izfr’kr /kujkf’k lfClMh ds :i esa nh
tk,xh] tc fd 'ks"k 10 izfr’kr ykxr ds fy, vklku 'krksZa ij
_.k fn;k tk,xkA bl _.k ij xzkeh.kksa dks dsoy 5 izfr’kr
C;kt nsuh gksxhAbl ;kstuk ls tgka bu xkaoksa esa ?kjksa dk va/ksjk
nwj gksxk] ogha thou&Lrj Hkh lq/kjsxkA fctyh ls [ksrksa dh flapkbZ
ds fy, iEilSV Hkh pyk, tk ldsaxsA y?kq vkSj e/;e Lrj ds
m|ksx] [kknh vkSj xzkeks|ksx pykus rFkk LokLF;] f’k{kk]
lwpuk&izkS|ksfxdh dh lqfo/kk,a fodflr djus ds fy, bu xkaoksa esa
vko’;d ÅtkZ miyC/k djkbZ tk,xhA

;wjsMk QSyk jgk gS mÙkjkapy esa v{k; ÅtkZ
dk izdk'k

mÙkjkapy fjU;w,cy ,uthZ MsoyiesaV ,tsalh ¼;wjsMk½ us xkaoksa
esa fctyh igqapkus ds fy, v{k; ÅtkZ ds lk/kuksa dk cM+s Lrj ij
mi;ksx djuk 'kq: fd;k gSA blds fy, ;wjsMk dk iufctyh
dk;ZØe mu nwjLFk xkaoksa esa pyk;k tk jgk gS] tgka ikuh ds
lnkcgkj lzksr miyC/k gSaA 20 fdyksokV ls 500 fdyksokV dh 32
ifj;kstuk,a vc rd iufctyh iSnk djus ds fy, 'kq: dh tk
pqdh gSaA buesa fctyh cukuk pkyw gSA 8 vU; izk;kstukvksa dk
fuekZ.k dk;Z py jgk gS vkSj 9 izk;kstukvksa dks lkeqnkf;d
Hkkxhnkjh ls pykus ds fy, dke 'kq: gks x;k gSA ijaijkxr
iu&pfDd;ksa ¼/kjkVksa½ dks fQj ls pykus vkSj lq/kkjus ds fy,
dsUnzh; vikjaifjd ÅtkZ&lzksr ea=ky; dh lgk;rk ls dk;Z
lEiUu gks jgk gSAcPpksa esa lkSj&ÅtkZ ds izfr tkx:drk iSnk
djus ds fy, ljdkjh Ldwyksa esa lkSj&f’k{kk&fdV ckaVs x, gSaA xkaoksa
esa vkSj [ksrksa esa taxyh tkuoj tku&eky dk uqdlku u dj ik,a
blds fy, lksyj&Qsaflax ¼lkSj&ckM+kcanh½ dk dke 'kq: fd;k
x;k gSA vHkh rd 490 fdyksehVj lkSj&ckM+s cuk fn, x, gSaaA
lkSj&ÅtkZ ls ?kjksa esa jks’kuh djus ds fy, lkSj&ykyVsuksa dks
lfClMh nsdj miyC/k djk;k tk jgk gSA jkT; Lrjh; ÅtkZ ikdZ
cukus] cSVjh&pkfyr okguksa vkSj tSo&ÅtkZ ds dk;ZØeksa ij Hkh
;wjsMk cgqr cy ns jgk gSA
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yksdlHkk esa tkudkjh nsrs gq, dsUnzh; vikjaifjd ÅtkZ&lzksr
jkT; ea=h ¼Lora= izHkkj½ Jh foykl eqÙkseokj us crk;k fd ljdkj
us xzkeh.k {ks=ksa esa ck;ksxSl la;a= yxkus ds fy, vusd dne mBk,
gSaA blds fy, xzkeh.k efgykvksa dks izf’kf{kr fd;k x;k gS] rkfd
,d ckj yxk nsus ds ckn ck;ksxSl la;a=ksa dh lgh ns[kHkky vkSj
ejEer dk dke efgyk,a [kqn djrh jgsa vkSj ck;ksxSl la;a=
cjkcj pyrs jgsaA bu la;a=ksa ds fy, rhu lky dh okjaVh Hkh nh
tk jgh gSA lu~ 2005&06 esa ns’k ds nsgkrh bykdksa esa 66]000

,f'k;k dk lcls cM+k lksyj fctyh?kj jk"Vªifr Hkou esa cusxk
Hkkjr ds nwjn’khZ oSKkfud vkSj jk"Vªifr egkefge MkW- ,-ih-ts- vCnqy dyke us gSnjkckn esa vk;ksftr Hkkjrh; foKku dkaxzsl ds 93osa

vf/kos’ku esa ?kks"k.kk dh fd jk"Vªifr Hkou esa ,f’k;k dk lcls cM+k lksyj fctyh?kj cuk;k tk,xkA os ;gka ij vk;ksftr ^xzhu fcfYMax
dkaxzsl* ea cksy jgs FksA lkSj&ÅtkZ ij vk/kkfjr ;g fctyh ?kj vkB esxkokV fctyh iSnk djsxkA bl fctyh?kj dks jk"Vªh; fxzM ls tksM+k
tk,xk] rkfd jk"Vªifr Hkou esa mi;ksx ds ckn cph Qkyrw fctyh nwljs dkeksa esa [kikbZ tk ldsA jk"Vªifr th us dgk fd ,sls fctyh?kjksa
ls fctyh rks feysxh gh] lkFk gh dkcZu MkbvkWDlkbM] lYQj MkbvkWDlkbM vkSj ukbVªkstu vkWDlkbM tSlh xSlksa ls eqfDr feysxhA MkW-
dyke us oSKkfudksa dks lq>ko fn;k fd os lksyj lSyksa dh n{krk 15 izfr’kr ls c<+kdj 45 izfr’kr djus ds fy, flyhdu oksYVsbd
lSy ds lkFk gh lh,uVh  ¼dkcZu uSuks V~;wc½ ds mi;ksx ij vuqla/kku djsaA mUgksaus dgk fd fuekZ.k&m|ksx ÅtkZ dh Hkkjh [kir djrk
gSA vxys 15 lkyksa esa ns’k esa 15 djksM+ edku cuk, tkus gSaA jk"Vªifr th us lq>ko fn;k fd Hkou&fuekZ.k esa 15 izfr’kr ÅtkZ vkSj
10 izfr’kr ikuh dh cpr djuh pkfg,A mUgksaus Hkkjrh; m|ksx ifjla?k ¼lhvkbvkb½ dks lq>ko fn;k fd Hkou&fuekZ.k dh gjh izkS|ksfxdh
ds ckjs esa vkdhZVSDV vkSj ;kstukdkjksa dks izf’kf{kr fd;k tkuk pkfg,A mUgksaus bl volj ij vkdhZVSDpj ds rhu fo|kfFkZ;ksa dks iqjLd`r
fd;k] ftUgksaus xzhu fcfYMax ds ckjs esa viuh lw>cw> ij vk/kkfjr izsj.kkizn 'kks/k i= izLrqr fd, FksA

ck;ksxSl la;a= yxk, tk,axsA igys ;g la[;k 25]000 r; dh
xbZ FkhA ysfdu la’kksf/kr ctV vuqekuksa us blds fy, fu/kkZfjr
èkujkf’k 14 djksM+ #i;s ls nqxuh] 28 djksM+ #i;s dj nsus ds ckn
ck;ksxSl la;a=ksa dh la[;k c<+kdj 66 gtkj dj nh xbZA v{k;
ÅtkZ iz.kkfy;ksa dks c<+kok nsus ds fy, vikjaifjd ÅtkZ&lzksr
ea=ky; us jkT;ksa vkSj la?k 'kkflr izns’kksa ds lHkh bathfu;fjax
dkystksa vkSj rduhdksa laLFkkuksa esa v{k; ÅtkZ Dyc LFkkfir djus
dk fu.kZ; fy;k gSA blds fy, ea=ky; us iwjs ns’k esa viuh uksMy
,tsafl;ksa dks ifji= Hkstk gS vkSj izLrko ekaxs gSaA fQygky iwjs ns’k
esa 1300 v{k; ÅtkZ Dyc [kksyus dh ;kstuk gSA

AVANT GARDE Engineers and Consultants (P) Ltd
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WORKSHOP ON PROMOTION OF COGEN/CAPTIVE

POWER PLANTS IN DISTILLERIES AT MUMBAI

A one-day workshop on Promotion of Cogen/
Captive Power Plants in Distilleries in the Western
and Central Region was held at Mumbai on 13
January 2006. The workshop was organised by
Cogeneration Association of India, Pune and was
sponsored by MNES. 76 delegates participated in
the workshop. The delegates included consultants,
equipment suppliers and sugar mill owners/
managers. The workshop was inaugurated by Shri
V.N. Raina, Secretary General, All India Distilleries
Association.

Shri R.C. Tiwari, Director, MNES delivered the
keynote address, wherein he highlighted the latest
schemes of the ministry for financial assistance for
promotion and development of these projects. Shri
Vinay Kore, Minister for Non-conventional Energy
Soruces & Horticulture, Government of Maharashtra
while delivering the inaugural address emphasized
the need to develop decentralized cogen and captive
power plants. There was need to augment
investments in R&D in this sector, he said.

In the policy session of the workshop a presentation
was made by Shri S.C. Natu, Secretary, Cogen India
on "Need & Potential for Cogen/Captive Power Plants
at Distilleries". Shri R.C. Tiwari, Director MNES
presented the details of MNES schemes for promotion
of cogen/captive power plants based on industrial
and commercial waste and bagasse.

In the session on financing options for cogen/
captive power projects Shri S. Baskaran, Asstt.
General Manager, IREDA explained the various
options that are available from IREDA to prospective
cogenerators and also how IREDA is making efforts
at promoting easy finance availability.

In the technical session on technology various
presentations were made on the options in
implementing cogen/captive power projects at
distilleries. Some of the papers also spoke of the
need to improve energy efficiency in distilleries. Two

presentations were made on multifuel fired boilers
and another on biogas fired engines.

Two case studies were presented to show actual
implementation and successful running of cogen
projects. They were the Kanoria Chemicals Ltd.,
Ankleshwar and Brihan Maharashtra Sugar Syndicate,
Sholapur.

 Among the recommendations made included a
system integrated approach with tailor made solutions
for each unit. It also called for networking at regional,
state and central levels with awareness campaigns.
The need for conducting energy audits and
implement the changes soon was emphasised.
Technological options such as rankine cycle and gas
engines require assessment of their techno-economic
evaluation, demonstration projects for both
technologies for different capacity ranges of distillery
units. It also calls for dissemination of information
and sharing of results. ❑

Shri  Vinay Kore, Minister for Non-conventional Energy Sources,

Govt. of Maharashtra during the Regional Workshop at Mumbai

fctyh dh [kir esa cpr

djus ds fy, v{k; ÅtkZ
mRikn ç;ksx esa yk,aA
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REGIONAL BUSINESS MEET ON WIND ENERGY

A Regional Business Meet on Wind Power Energy
and its Prospects was held on 3 February 2006 at
Kolkata. The workshop was organised by Dimentiosn
Engg. Consultants Pvt. Ltd., New Delhi and was
sponsored by IREDA, New Delhi.

The workshop was inaugurated by Shri P. Ray,
Member (Technical )  West Bengal Electr ic i ty
Regulatory Commission. In his address to the
workshop he spoke of the concerns of the regulator
in deciding tar i f f  especial ly for power from
renewables. He also spoke of the draft regulation
on cogen and other renewables.

There were two technical sessions in the
workshop. In the first technical session Shri K.B.
Shingwekar, Technical Officer, IREDA made a

presentation on the financing schemes of IREDA
with special reference to the schemes for wind sector.
In addition he also spoke of the need to invest in
renewables and close the demand gap. He spoke of
the investment options available and the fiscal and
financial incentives available for the sector. Several
case studies were shown to prove the points he made.

Prof. Sujay Basu spoke of the large investment
area in wind sector especially in States with large
wind power potential. The wind sector, he said, is
the fastest grwoing power sector in the country and
the world. He called for intensive R&D to keep costs
in keeping the costs of the machines lower and also
make them more reliable. There is need to develop
technical strength to make the sector internationally
competitive. ❑

MEETING ON ENERGY EFFICIENCY & CONSERVATION

A business meet on Energy Efficiency and
Conservation was held at Mumbai on 14 January
2006. The meet was organised by MITCON
Consultancy Services Ltd., Pune & Reliance Energy
Ltd. and was sponsored by IREDA. The purpose of
the meet was to highlight the need to incorporate
energy efficiency and conservation in Indian industry.
29 delegates attended the meet from different end
user companies. In the first technical session Shri
Deepak Zade, from MITCON highlighted the need
of energy conservation, potential and achienvements.

Shri S. Baskaran, AGM, IREDA made his
presentation giving an overview of the various financial
schemes of IREDA and its role in promotion of energy
efficiency and conservation.

In the second technical session, papers were
presented on harmonic suppression and power factor
improvement, building automation systems and
performance contracting, energy efficient electrical

Shri S. Baskaran, AGM, IREDA making his presentation at the technical

session at the Business Meet at Mumbai

motors, lighting systems and role of CDM in
promotiuon of EEC. Case studies were presented
on each of the topics covered and there was an
interactive session wherein doubts were clarified by
the speakers. Several speakers spoke of the need to
share experiences and positive outcomes. ❑
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BUSINESS MEET ON SMALL HYDRO ENERGY

A Business Meet on Small Hydro Energy was
organised at Jammu on 20 January 2006. The
meeting was organised by J&K Industrial and
Technical Consultancy Organisation Ltd. and was
sponsored by IREDA, New Delhi.

The Bussiness Meet was attended to by 34
delegates. The meet was inaugurated by Sh Nawang
Rigzin Zora, Minister for Power, Industries &
Commerce, J&K government. In his inaugural
address he appreciated the role of J&KITCO in the
industrial development of the State and the need to
set up small hydropower projects to cater to the
needs of industry.

Shri Muzaffar Butt, MD, J&K State Power
Development Corporation spoke of the hydro power
potential in the state and stressed that small hydro
projects have to play an important role towards
sustainable energy. He also informed that 37 schemes
have been open for private sector developers.

Shri S.K. Dey of IREDA in his presentation told
that small hydro stands in the first place in generation
of electricity and has been estimated with a potential
of 15,000 MW. He also informed about the role of

IREDA in promoting, developing and financing new
and renewable sources of energy. He apprised about
the different schemes for small hydropower
development.

There was an interactive session on the policy
guidelines, fiscal and financial incentives, concessions
available and the technical expertise available for
the growth of the sector. Experts from different
sectors of the hydropower development presented
case studies on projects that have become operational
for the benefit of delegates. ❑

BUSINESS MEET ON WIND ENERGY INVESTMENTS IN

MAHARASHTRA
A Business Meet on Wind Energy Investments in

Maharashtra was held at Mumbai on 14 December
2005. The meet was jointly organised by Malaviya
Energy Consultancy and Indian Merchants' Chamber
and was sponsored by IREDA, New Delhi. 34
participants attended the meet, including previous
investors besides some of the new investors. The
participants were corporates and members of the
Chamber of Commerce.

Considering the immense potential that
Maharashtra possesses favourable policies will atract

investments from industries with attractive tariffs.
The meet was inaugurated by Dr. Pramod Deo,
Chairman, MERC.

In his inaugural speech mentioned that wind
turbines yield more than 16 % return on equity, in
addition to incentives in sales tax, income tax and
customs duty. Moreover power generated by the wind
turbines earn an attractive price from state level grids.
He mentioned that MERC needed to adopt yardstick
namely 'cost plus return' for determinig the price of
renewable energies.

Shri S. K.Dey, IREDA (seated extreme right) at the technical session at

the Business Meet on Small  Hydro Energy at Jammu
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In his address to the meet, Shri Abhilakh Singh,
AGM, IREDA spoke of the revised financing norms
of IREDA. He mentioned that IREDA has
sanctioned about Rs.2,400 crore for wind projects.
The reduced rate of interest did certainly appeal
to the investors.

Shri S.R. Chaudhary highlighted the present
development of wind energy in Maharashtra and
brought out the role of MEDA. He also said MEDA
is undertaking to ensure that forest land is made
available for development of wind farms as per the
policy laid by the forst department.

Shri Inder Bhamra of NEG-MICON, Shri
Sandeep Dasgupta of Suzlon and Shri V.
Ramachandran of Vestas RRB made presentations
about their achievements in Maharashtra and in

the country. The participants requested IREDA and
Government to simplify procedures for investments
in wind sector. ❑

EASTERN INDIA RENEWABLE ENERGY SUMMIT 2006

The Eastern India Renewable Energy Summit
2006 was held at Kolkata on 10 March 2006. The
theme of the summit was "Doubling the Capacity by
2010 – The Road Map and New Issues." The Summit
was organised by India Energy Forum and The Bengal
Chamber of Commerce and Industry. The Summit
was sponsored by MNES, IREDA, NTPC, SREI,
among others.

The summit was organised to address the issue
of detailing the roadmap for the doubling of capacity
by 2010 and to work out strategies for growth,
augmenting viable sources, removing obstacles,
revamping policy framework, creating the market,
rationalising incentives, etc.

The Summit was inaugurated by Shri V.
Subramanian, Secretary, MNES. In his inaugural
address, Shri Subramanian said that MNES has
already put up a Renewable Energy Policy document
which is being circulated for comments from the
various stakeholders. In the meanwhile the ministry
has been proactive with suitable schemes and
incentives for the organised growth of all renewable

energy sectors. He also felt that investors to this
sector have been carefully confident that the policy
framework will enable doubling of capacity with
organised growth and competition.

Shri Debashish Majumdar, MD, IREDA chaired
an experts round table on strategies for growth. ❑

Shri V. Subramanian, Secretary, MNES addressing the Eastern India

Renewable Energy Summit 2006 at Kolkata

Shri Abhilakh Singh, AGM, IREDA addressing the Business Meet on

Wind Energy Investments in Maharashtra at Mumbai
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A business meet on Small Hydroelectric Projects
and Wind Power Generation was sponsored by Indian
Renewable Energy Development Agency (IREDA) and
organized by Orissa Renewable Energy Development
Agency (OREDA) and Project Development
Consultants ( PDC) on 10 January 2006 at
Bhubaneshwar.

In his keynote address Shri K.C.Mohapatra,
Ex.Chairman O.S.E.B/Chairman P.D.C expressed
his gratitude to the delegates for participating in
the Business Meet. He said that in order to reach a
GDP of 7 - 8%, the requirement of power will be in
the order of 12%. With the diff icult ies of
rehabilitation of and depletion of forest, there will
be difficulties in implementation of large hydropower
projects. Therefore, there is no alternative than to
lay emphasis on development of renewable energy
projects.

He also said the potential of hydro and wind
energy in Orissa is about 2,000 MW. Orissa Electricity
Regulatory Commission has given suitable tariff for
these projects based on the acceptable capital cost
of such projects by the State Technical Committee
(STC) and ensuring 14% return on the equity. He
also said that GRIDCO have been advised for
connectivity to 11 KV / 33 KV and 132 KV. OERC
has also decided for special consideration of such
projects so that atleast 5% of the energy required by
the State can be produced from these sources by
2012. He spoke of the difficulties experienced by
the private developers.

Shri R.P. Mohapatra, Ex-Member, OSEB in his
presentation explained the encouragement extended
by OERC for accommodating the suitable tariff for
such projects ensuring 14% return on equity
contribution. This would mean that there is no specific
ceiling as fixed by some other States for the
development of Renewable Energy. But the capital
cost of the projects should be accepted by the STC.

BUSINESS MEET ON SMALL HYDRO ELECTRIC PROJECTS

AND WIND POWER GENERATION
This is available for specific quantum of energy for
each year so that 5% of energy is available from the
renewable sources by the year 2012.

Shri H.S. Rauth, D.G.M. IREDA, New Delhi in
his presentation explained the major role played by
IREDA in development of small hydropower in the
country. He informed that the country has potential
of developing 10,281 MW of power from
hydropower sources. He explained the fiscal
incentives are offered by IREDA & MNES for
development of small hydropower upto 25 MW
station capacity. Some States have availed of
substantial incentives for development of such
projects. IREDA has circulated the policy of the
IREDA and MNES to the developers. He urged upon
the Government to address the difficulties raised
by the developers specially with reference to variable
tariff structure/wheeling charges as fixed by CERC
or wheeling power outside the State/exemption of
water cess, as has been offered by other State
Government.

Shri D. Vaidyanathan, Senior Vice President,
ITCOT, Chennai explained the potential available
for wind power projects in the State. He also informed
that certain studies have been done for development
of 80 MW of power from Wind Mill in Sunabeda in
Orissa.

Shri A.K. Nenawati, President, M/s Jayashree
Chemicals Ltd., who are developing two SHPs. (24.8
MW) required certain clarifications regarding availing
of Carbon credit and specific incentive for obtaining
subsidy for their projects coming up in the hilly areas
of the State.

The delegates to the business meet were
informed that the Government of Orissa have already
notified the criterion of hilly area and they may
approach MNES suitably for consideration of
incentives for hilly area. ❑
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NATIONAL STAKEHOLDER CONSULTATION:GENDER

ISSUES, MDG AND POVERTY ALLEVIATION FOR CSD 14
A "National Stakeholder Consultation: Gender

Issues, MDG and Poverty Alleviation for CSD 14"
was organised at New Delhi on 16 March 2006.
The consultation was organised by IRADe and AIWC,
New Delhi and was sponsored by ENERGIA,
International Network on Gender and Energy,
Netherlands.

Dr. Jyoti Parikh, ED, IRADe said that at least
80-90 percent of women in rural and semi-urban
areas still toil for fuelwood taking the responsibility
of meeting their daily requirements. Mr. Rakesh
Bakshi, MD, Vestas RRB India said that if
infrastructure can be provided for giving energy at
the grassroots level though a conclusive programme
of renewable energy like small hydropower, wind and
biomass power some issues of MDG would be
addressed.

Dr. Girija Vyas, Chairperson, National
Commission for Women said that women are paid
low wages for similar work in rural areas and that a
small beginning has been made by starting gender
budgeting in all ministries.

In his keynote address Dr. Prodpto Ghosh said
that CSD is all about sustainable development,
energy, environment and equity. He mentioned that
many policy makers are ignorant of MDG and climate
change and it is only in the 1960s that the
environment movement came to the fore. Global
climate change has brough major challenges since it
determines the pattern of human distribution,
development, use of fossil fuels, etc. He stressed
that electricity is not the only energy required but
also biomass based energy because of its potential.
Dr. Kirit Parikh concluded by stating that 35% of
subsidised energy does not reach the poor.

In the Panel Discussion on Energy, MDG, Poverty
Alleviation and Gender Issues in CSD 14 which was
chaired by Shri V. Subramanian, Secretary MNES,

Dr. Kinsuk Mitra, President, Winrock International
India said that it was important to connect technology
to the poor people since users are far removed from
technology. Energy demand and function, he said,
need clarity. Mr. D. Majumdar, MD, IREDA on the
other hand gave more emphasis on empowering
women by making them enterpreneurs. Women can
be made a part of a supply chain of energy by creating
a better understanding. Women, he said, are more
efficient users of energy and energy products. Dr. P.
Dhamija, Scientist - F, MNES said that women have
felt that interventions have certainly changed their
lives. Shri Subramanian concluded with the
recommendations which emphasised on basic issues
like better fuels for cooking, eduction and health.
He felt that it is important to understand the
difference between electrification and energy. Shri
Subramanian felt that wind power cannot be a captive
tool for rural energy because of its capital intensive
nature, and called for flexible regulations as far as
rural energy is concerned.

Dr. Sneh Lata Kumar, highlighted the role of
public participation and bringing technology to the
grassroots level and the advantage of easy access to
micro credit and the importance of a facilitator. ❑

Shri V. Subramanian, Secretary, MNES chaired a Panel Discussion at

the National  Stakeholder Consultationon Gender Issues, MDG, and

Poverty Alleviation for CSD 14 at New Delhi
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WORKSHOP ON PROMOTION OF COGEN/CAPTIVE

POWER PLANTS AT DISTILLERIES AT BANGALORE
A one-day workshop on Promotion of Cogen/

Captive Power Plants at Distilleries in the Southern
Region was held at Bangalore on 9 December 2005.
The workshop was organised by Cogeneration
Association of India, Pune and was sponsored by
MNES. 68 delegates participated in the workshop.
The delegates included distillers, consultants,
equipment suppliers and sugar mill owners/managers.
The workshop was inaugurated by Shri V.N. Raina,
Secretary General, All India Distilleries Association.

Shri R.C. Tiwari, Director, MNES delivered the
keynote address, wherein he highlighted the latest
schemes of the ministry for financial assistance for
promotion and development of these projects. Dr.
B.S. Shivalingiah, MD, Karnataka Renewable Energy
Development Agency Ltd. graced the event
emphasized the need to develop decentralized cogen.

In the policy session of the workshop a
presentation was made by Shri Sandeep Junjarwad,
Business Manager, Cogen India on "Need & Potential
for Cogen/Captive Power Plants at Distilleries". Shri
R.C. Tiwari, Director MNES presented the details
of MNES schemes for promotion of cogen/captive
power plants based on industrial and commercial
waste and bagasse. Shri Kodandarama Murthy, of
NEDCAP and Shri Ramesh Nagar, DGM, KREDL
outlined the efforts being done by the State Nodal
Agencies in this field.

In the session on financing options for cogen/
captive power projects Shri N.R. Singh, Manager,
IREDA explained the various options that are
available from IREDA to prospective cogenerators
and also how IREDA is making efforts at promoting
easy finance availability. Shri A.K. Jai, GM, Power
Finance Corporation laid emphasis on the policy isues
governing the setting up of cogen and captive power
plants in distilleries.

In the technical session on technology various
presentations were made on the options in

implementing cogen/captive power projects at
distilleries. Some of the papers also spoke of the
need to improve energy efficiency in distilleries. Two
presentations were made on multifuel fired boilers
and another on biogas fired engines.

Two case studies were presented to show actula
implementation and successful running of cogen
projects. They were the Samsons Distil lers,
Davanagere and Birhan Maharashtra Sugar
Syndicate, Sholapur, Maharashtra.

 Among the recommendations made included a
system integrated approach with tailor made solutions
for each unit. It also called for networking at regional,
state and central levels with awareness campaigns.
The need for conducting energy audits and
implement the changes soon. Technological options
such as rankine cycle and gas engines require
assessment of techno-economic evaluation,
demonstration projects for both technologies for
different capacity ranges of distillery units. It also
calls for dissemination of information and sharing of
results.  ❑
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Haryana Renewable Energy Development Agency
(HAREDA) organised a one–day Northern Region
Workshop on Accelerated Implementation of Solar
Water Heating Systems in Domestic, Industrial and
Commercial Sectors for the States of U.P., Rajasthan,
Uttaranchal, Himachal Pradesh, Haryana, Punjab and
Chandigarh on 27 February 2006 at Chandigarh.
The workshop was organised in collaboration with
Ministry of Non-conventional Energy Sources (MNES),
Indian Renewable Energy Development Agency
(IREDA), Punjab Energy Development Agency (PEDA)
and Department of Science & Technology ( DST)
UT Chandigarh.

The workshop was inaugurated by Shri Chander
Mohan, Hon’ ble Deputy Chief Minister Haryana.
Speaking on the occasion he stressed the need for
harnessing the renewable energy potential of the State
and conserving the precious conventional fuels for other
gainful applications. He said that the State Govt. is
spending an amount of Rs.11.85 lac during the current
financial year for implementation of Renewable Energy
Programmes. He said that the State Govt. has fixed
a target for setting up of renewable energy base power
project of 500 Megawatt by the year 2012. He also
talked about the State Govt. Renewable Energy Power
Policy and informed that proposals have been invited
from the independent power producer for setting up
renewable energy based power project. He further
said that there is enormous potential for solar energy
utilisation in Haryana and accordingly programmes
on Solar Water Heating Systems, Solar Cookers, Solar
Pumps and solar home lighting systems are very
popular in the state but, due to limited target and
financial assistance from the Govt. of India, these
programmes have not yet reached the all the people
of the state. He requested MNES to sanction target
and financial assistance to the States as per their
demand to enable to reach the people. On this
occasion he also released the document on State Govt.
policy on promotion of generation of electricity through
renewable energy sources.

WORKSHOP ON ACCELERATED IMPLEMENTATION OF SWHS

IN DOMESTIC, INDUSTRIAL AND COMMERCIAL SECTORS

Speaking on the occasion, Shri S.C. Choudhary,
IAS, Financial Commissioner & Principal Secretary,
Renewable Energy Department, Government of
Haryana informed that the department is
implementing various renewable energy programmes
in the State and has so far installed about 800 solar
water heating systems of 6,50,000 LPD capacity in
the State. He said that the solar water heating
technology is one of the most economical and viable
option for low temperature range water heating
applications and keeping in view the growing energy
costs and environmental concerns, it is the right time
when we should switch over from conventional energy
to non-conventional energy sources. He further
informed that with the growing awareness and
increasing energy costs, people are adopting solar
water heating systems and with the Haryana
Government notification on mandatory use of solar
water heating systems, the scene will change in very
near future in the State. He said that the State
Government has made the use of solar water heating
systems mandatory in the process industries, hospitals
and nursing homes, banquet halls, jail barracks and
canteens, housing complexes set up by Group Housing
Societies, residential houses built on plot of size 500
sq. yds. and above, residential schools, tourism

Shri Chander Mohan, Deputy Chief Minister, Haryana releasing the

Renewable Energy Power Policy document of Haryana Government

on 27 February 2006
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complexes etc. As a result, solar water heating systems
are being installed in the State in larger numbers.

Delivering the keynote address, Shri Ajit Gupta,
Adviser, MNES said that a vast potential exists in the
country for installation of solar water heating systems.
More efforts and focused approach is required to tap
this potential. He lauded the initiatives taken by the
Haryana Government on mandatory use of solar water
heating systems and other energy conservation
measures. He said that soft loans @ 2% to 5% is
available for installation of solar water heating systems
and the Ministry expects a boom in the demand for
solar water heating systems.

Speaking on the occasion, Smt. Sumita Misra,
Director, Renewable Energy & HAREDA stated that
a substantial amount of energy is used for heating the
water for various applications in these establishments.
With the growing cost of energy and the demand
supply gap, there is a need to adopt solar water heating
technology, which is abundantly available in India.
Solar Water Heating Technology is ‘not only
replenishable but also pollution free.

Later in the technical sessions, presentations were
made by Dr. Bibek Bandopadhyay, Adviser, MNES,
Dr. A.K. Singhal and Dr. Ashwani Kumar, Directors
from MNES, Shri C. Shantalingam from Canara Bank,
Bangalore Shri A.A. Khatana, Chief General Manager,

IREDA and Shri B.S. Yadav, Project Director,
Renewable Energy Department, Haryana on policy,
standardisation and the testing, implementation and
financing aspects of the programme. Presentations
were also made on installation and micro-financing of
solar water heating systems.

The workshop made the following
recommendations to accelerate the adoption of solar
water heating systems in northern states,

1. Aggressive advertising and marketing strategies
through electronic media should be adopted.

2. Industries may be encouraged for adoption of
Solar thermal technologies through pilot projects
particularly for high hot water consumption
industries like textiles, pharmaceuticals and food
processing etc.

3. The users of Solar Water Heating Systems may
be given tax incentives in direct taxes and rebate
in electricity bills.

4. To build the confidence of the industry in solar
water heating technologies, Energy service
company Model may be adopted in few pilot
projects to convince the users, design and carry
out systems engineering to meet the requirement
of the industry, financing of the systems, recovery
of the costs on energy delivered basis, O&M etc.

5. Evacuated Tube based systems are being
imported in India mostly from China. It was
recommended that the quality of the tubes maybe
ensured so that the systems have a life period
about Ten Years or more.

6. It was recommended that since most of the
suppliers of Solar Water Heating systems are
located in South India, there is a need to set up
manufacturers network in the Northern India as
well so that the demand of Solar Water Heating
systems may be met and the prices of the systems
may be competitive. The representatives of the
Karnataka Solar Water Heating systems
manufacturers association assured their
involvement in the programmes in Northern
States in future.

Shri Debashish Majumdar, MD, IREDA (seated third from right) with

other delegates at the technical session of the workshop organised by

HAREDA at Chandigarh


