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ANNEX 2— Case Studies of Selected Biomass Power Projectsin India

11 I ntroduction

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

The Government of India, through its Ministry of Non-conventional Energy Sources
(MNES), has been aware of the potential and role of biomass energy in the Indian context
and, hence, has initiated a number of programmes for promotion of modern technologies
for its use in various sectors of the economy to ensure derivation of maximum benefits.
Biomass power generation in Indiais an industry that attracts investments of over

Rs.600 crores every year, generating more than 5000 million units of electricity and
yearly employment of more than 10 million man-days in the rura areas. The three main
technologies being promoted by the MNES for productive utilisation of biomass are
bagasse-based cogeneration in sugar mills, biomass power generation, and biomass
gasification for thermal and electrical applications.

The Government of India has a well-framed nationa policy with objectives to promote

biomass power generation systems. Requisite clauses are inserted in the Electricity Act,
2003.

There is an installed capacity of 302 MW through biomass gasification and 437 MW
through cogeneration till March 2005. Case studies of a few of the installed plants are
collected and analysed to consolidate the value of learning and experience.

111 National electricity policy 2005
1. The National Electricity Policy aims at achieving the following objectives:
2. Access to Electricity — available for all householdsin the next five years,

3. Availability of power —demand to be fully met by 2012. Energy and peaking
shortages to be overcome and spinning reserve to be available,

4, Supply of reliable and quality power of specific standards in an efficient manner
and at reasonabl e rates,

5. Per capita availability of electricity to be increased to over 1000 units by 2012,

6. Minimum lifeline consumption of 1 unit/household/day as a merit good by 2012,

7. Financial turnaround and commercial viability of electricity sector, and

8. Protection of consumers’ interests.

The electricity act.2003

The Electricity Act contains the following provisions pertaining to non-conventional
energy Sources.
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Sections 3(1) and 3(2)

Under Sections 3(1) and 3(2), it has been stated that the Central Government shall, from
time to time, prepare and publish the National Electricity Policy, in consultation with the
state governments and authority for development of the power system based on optimal
utilisation of resources such as coal, natura gas, nuclear substances or material, hydro
and renewabl e sources of energy.

Section 4

Section 4 states that the Central Government shall, after consultation with the state
governments, prepare and notify a national policy, permitting stand-alone systems
(including those based on renewable sources of energy and other non-conventiona
sources of energy) for rural areas.

Section 61

Section 61, 61(h) and (i) state that the appropriate commission shall, subject to the
provisions of this Act, specify the terms and conditions for the determination of tariff,
and in do so, shall be guided by the following, namely, the promotion of cogeneration
and generation of electricity from renewable sources of energy; and the National
Electricity Policy and Tariff Policy.

Section 86(1)

Section 86(1) and 86(1) (e) state that the state commissions shall discharge the following
functions, namely, promote cogeneration and generation of electricity from renewable
sources of energy by providing, suitable measures for connectivity with the grid and sale
of electricity to any person, and also specify, for purchase of electricity from such
sources, a percentage of the total consumption of electricity in the area of a distribution
license.

1.1.2 Achievements

A power-generation capacity of about 302 MW has been commissioned through 54
projects, as on March 2005. A further capacity addition of about 270 MW through 39
projects is reported to be under implementation. The biomass materials that have been
used for power generation in these projects include rice husk, cotton stalk, mustard stalk,
Prosopis juliflora (Vilayati babul), poultry litter, bagasse, cane trash, etc. State-wise
distribution of the commissioned plants and the plants under implementation is given in
Table 1 below (as on 31% March, 2005). :

Table 1 Details of power projects commissioned and under implementation

State Commissioned capacity Under implementation' capacity
Number of projects (MW) Number of projects (MW)
Andhra Pradesh 37 194.2 11 70.25
Chhattisgarh 2 11.0 5 51.00
Gujarat 1 05
Haryana 1 4.0
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Karnataka 5 36.0 11 61.00
Madhya Pradesh 1 1.0

Maharashtra 1 35 1 6.00
Punjab 1 10.0 1 6.00
Rajasthan 1 7.8 4 29.10
Tamil Nadu 4 34.5 6 48.50
Uttar Pradesh - -

Total 54 302.5 39 271.85

Source: Booklets on Renewable Energy - No.2 ‘Biomass’ published by Ministry of Non-conventional
Energy Sources, Government of India

113 Installation cost

The typical capital cost for biomass power projects range from Rs.3.00 croressMW to
Rs.4.00 croresMW. The cost of generation depends upon the cost of biomass, the plant
load factor, and the efficiency of the conversion.

114 Definition of Village Electrification

Old definition

“A village will be deemed to be electrified if electricity is used in the inhabited locality,
within the revenue boundary of the village, for any purpose whatsoever”.

New definition (Reference 1)

“A village would be declared as electrified if

Basic infrastructure such as Distribution Transformer and Distribution lines are provided
in the inhabited locality as well as the Dalit Basti/ hamlet where it exists. (For
electrification through Non Conventional Energy Sources a Distribution transformer may
not be necessary). Electricity is provided to public places like Schools, Panchayat Office,
Health Centres, Dispensaries, Community centres etc. and the number of households
electrified should be at |east 10% of the total number of households in the village.

The above definition came into effect from the year 2004-05.

115 Current scenario of village e ectrification

There are about 80, 000 villages are yet to be eectrified out of which 18 000 villages are
remote and extension of the conventional power grid is not feasible. These villages have
to be electrified using Renewable energy sources. Mgority of these villages are to be
electrified using Biomass.

Case studies: Selected case study of Biomass based power generation systems installed
for captive power and village el ectrifications are discussed in the following chapters.
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12 Case Study: Biomass power Project in Andhra Pradesh [Ref 2]

121 Overview

This case study is about a multi-biomass based on direct combustion grid-connected
power plant using steam turbine.

Biomass based power projects are promoted in Andhra Pradesh by Ministry of Non
Conventiona Energy Sources (MNES), Non-Conventional Energy Development Agency
(NEDA) and Government of Andhra Pradesh. The first project was commissioned in
1996 and most of the plants are established in 2001. The present installed capacity in the
State is 206 MW. The typical size of the plantsis 6 MW. In every district of the State,
these plants are in operation.

1.2.2 Factors influencing the programme

The State has a favourable tariff regime. The third-party sale is permitted. There are
lower wheeling charges and availability of multiple biomass is abundant. Later the
regulator has prohibited the third-party sale, but allowed the MNES tariff rate from the
year 2000. The tariff was revised to Rs.2.88 per kWh in place of Rs.3.46. Again the rate
was enhanced to Rs.3.18 from Rs.2.88 with the intervention of court. The Plant Load
Factory (PLF) was pegged to 80%. Due to these factors there was a loss of interest for
developersto set up new plants. The project was commenced in June 2000 and compl eted
by December 2001.

1.2.3 Fuel procurement
Different types of biomass was utilised and the procurement methods are as follows:

Rice husk from rice mills

Bagasse from sugar plants

Jute stick from farmers

Casuarinas trees from Agro-Farming
Cotton and red gram stalks from farmers
Woody biomass from farmers
Groundnut shell from oil mills

Jute waste from jute mills
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The plant was installed by Varun Power Projects (P) Ltd. The capacity of the plant was 6
MW. The project is first of its kind without much industrial experience. The plant is
located at Chilakapalem, at Srikakulam District in Andhra Pradesh.

The selection of appropriate location is done with the following criteria

Ensuring the availability of biomass resources, in surplus

Only one plant in the district

Adequate availability of ground water resources

Location of the plant adjacent to the existing grid of 132 KV sub-station
Location of the site on the National Highway connecting Howrah, Chennai

O O O0OO0Oo
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0 Ensured logistic requirement, including biomass mobilisation

124 Fuel processing/preparation

Only rice husk was fired as it is without processing. All wood biomass was chiped in to
smaller pieces using chipping machine. Bushy wastes like stalks are cut into small pieces
using biomass shredder.

125 I nvestment

The project is set up at atotal cost of Rs2440 lakhs including land, buildings, plant and
machinery and fixed deposit collected by IREDA

Means of finance
TermLoan Rs. 1827 lakhs
Equity Rs. 613 lakh

The project was funded by IREDA. Subsequently due to increase in the cost of biomass
fuel, reduction in tariff, the company shifted the loan to a commercial bank to reduce the
interest cost.

Equipment packages:

) Turbo generator and auxiliaries
(i) Boiler and Auxiliaries

(iii)  Fuel handling system

(iv)  Cooling water circulation system
(v) Ash handling system

(vi)  Compressed Air System

(vii) RO/DM Water treatment system
(viii)  Air conditioning and Ventilation
(ix)  Fireprotection

x) Power evacuation and auxiliary power distribution system
(xi)  Controls and instrumentation
(xii)  Civil and structural works

1.2.6 Parameters of main equipment

o] Boiler configuration is as foloows.

o] 495 Deg.C, 65 kg /cn? - 27 TPH Travelling grate fired boiler

0 Turbine configuration is given bellow.

0 495 Deg. C, 65 kg /en? - fully condensing type— 9000 rpm machine
1.2.7 Problems and constraints

o] New kind of industry and market

Fuel processing.
Continuous and constant fuel feeding rate
Fuel required, size of the fuel to feed is up to amaximum of 20 mm.

o OO



