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1. INTRODUCTION
Power sector across the world is unaiagga lot of restructuring; India is no exceptionthis. The

whole of the power industry in India is undergomgtate of flux. [1] Power sector reforms in Indiare
initiated in the face of mounting commercial losskge to poor fiscal health of state utilities, emite
capacity, energy shortages and increasing subsityeh on the states. Investment in the sector alisd
far short of demand in power supply. The Governmantndia, in 1991 embarked upon an ambitious
program for reforming the sector with the primeeamive of transforming the electricity industry anan
efficient enterprise. [2] The Power industry in iends changing from regulated industry to a conmpeti
industry. Power sector re-structuring program icerg years along with Electricity Act 2003 in Indias
paved the path for the development of a power ntarkéhe country. In this transition phase, it iswn
essential to design the most appropriate marké&tlgaifor the country. [3] All these reforms arensistent
with the view that competition should be introdudetb the electricity supply industry, wherever,ist
technologically feasible and India is not exceptiorthese reforms. There is significant improvemiarthe
areas of transmission and distribution, tariffoatilization and in availability of power supply] [4

India has one of the fastest growiagonomics in the world and rankell place in the worldwide
consumer of energy.Six thousand villages inhabi f#rcent of its human resource (census 2001)utbo
40 percent of the total energy is in rural areasyhich domestic sector constitutes major energyatel and
its consumption accounts for 60 percent of enegpdu The main energy sources are coal and oilesthi
hydro, wind, nuclear and biomass provide additiGmairces. Although hydropower has good potentiakas
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not been utilized to its full potential. India held@% of the worlds coal reserves; 0.5% of oil resgr

Following are some of the salient aspects havingctiand indirect bearings on energy supply, talrdr

« Both the traditional energy and commercial enengyia short supply and the demand supply gap is in
increase.

» Pressure on traditional energy resources such ad isacontinuously increasing.

* Heavy dependence on commercial fuels such as ndadihas a short term measure for meeting incnegsi
demand is alarming in view of depleting fossil &ieahd environmental pollution.

« Energy supply to far—off rural areas is associatdth high transportation cost and high electrical
transmission losses.

Thus emphasis should be laid on tluitiag of the energy in such a way that ensuresrdéble,
environment friendly and clean energy.

2. IMPACT OF RURAL ELECTRIFICATION
Importance of electricity as a crucial infrasture input for economic development of the d¢ouhas
been well established.Studies of rural electrif@atndicate the following broad consensus concgyrihe
impact of electrification in the rural areas. [5]
A.Quantifiable benefits of rural electrification:
1 Industrial uses of electricity
1. Motive power: replacing liquid fuel.
2. Lighting: replacing liquid fuel or gas.
3. Space heating, cooling and refrigerating:aeiplg liquid fuel, coal/gas, biomass/ animal waste.
4. Processing food: replacing liquid fuel, cagls, biomass or animal waste.
5. Transport: replacing liquid fuel
2  Commercial uses of electricity
1. Lighting.
2 Air-conditioning and refrigeration.
3. Improved audio and video opportunities.
4. More attractive atmosphere.
5. Longer opening times
3 Household uses of electricity
1. Lighting-replacing liquid fuel, gas, biomassanimal waste
2. Cooking-replacing biomass, animal waste, liduil, coal or gas.
3. Space heating, cooling and refrigeration-repigdiiomass, animal waste, liquid fuel, coal/ gas.
4. Home appliances (fan, iron, radio, TV etc)-replg batteries, biomass/ coal.
4 Agricultural uses of electricity
1. Water pumping-replacing liquid fuel, coal, arab@r muscle power.
2. Parboiling, heating and drying-replacing biomassl or liquid fuel.
3. Chaff cutting, threshing etc-replacing liquictfuhydro and muscle power, coal / biomass
B. Non Quantifiable benefits:
Modernisation, dynamic growth and attitude chancgtalytic effects.
Improvement of quality of life, community sernac@ncluding medical) and participation.
Income redistribution and improving social equity
Employment creation.
Other socio-political effects such as improvimditral stability, reducing discontent and dispias
between urban and rural areas.

O wWNPRE

Features of rural electrification
Rural electrification is an important componentlofegrated Rural Development; but it has not

given due importance because of the following reag6].
e Villages are located from 3-30 km away from exigtgrid or even more.
* They are located in difficult terrain areas likedsts, hill areas and deserts.
* The number of households may range between 2 tavitB@ispersed distribution of loads.
* Power demand in villages is quite low and rural detit consumers are mainly peak time
consumers and contributing for poor load factor8.2f0.3.
« The income level is low and hence the paying capaci
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3. STEPS INITIATED BY GOVERNMENT OF INDIA
From the time of independence, Gonant of India and State Electricity Boards haveeqi
priority for rural electrification and the phenonaéigrowth is evident from Table 1, Table 2 and Figl.

Table 1 .Status of Rural Electrification in Inde@n 31-12-2011 (Source: Rural Electric Corporgtion

Variable Value
Total Number of villages 5, 87,258
Villages electrified 5, 08,515
Villages to be electrified 78,743
Total number of households 13, 82,71, 559
Electrified households 6, 42,63, 719
Un electrified households 7, 40, 07,840

Table 2. Expansion of electrical transmission nekvas on 31-12-2011
Expansion of electrical transmission network

Transmission line 400 kV : 56,090 km Transmisgioe 220 kV: 1,03,724 km
Transmission line 800 kV : 1311 km HVDC + / -500:8876 km
Sub stations 400 kV : 73,175 Sub stations 220k)38,812
villages electrified pump sets energised
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Fig. 1 Progress of rural electrification in India

To stimulate the process of rural electrificatidbovernment of India has setup Rural Electric
Corporation in July 1969. The purpose is to aceddeelectrification to meet the goal ‘éfower for All by
2012'. The mission is also to identify technologibat could be used in providing affordable andaldé
power supply to rural areas and effect implememtathrough distributed generation schemes, wherever
feasible. The purpose is to provide electrificatddn remaining ‘one lakh villages and one croredehold’.

Previously, “a village was deemed & dectrified if electricity is used in the inhadt locality,
within the revenue boundary of the village for gnyrpose what so ever”. Ministry of New and Renewabl
Energy (MNRE) modified this definition on $9September 2006 as-“In accordance with the approved
definition of village electrification, remote viliges/hamlets will be deemed to be electrified ifinimum of
10% of the households are provided with electri@gtylso made available for community facilitiesd dor
dalit bastis (habitants) of the village if any.” Rlelectrification comprises of basically two feid
= Electricity is available nearby; households (53.%% not connected supply network.
= Villages (78,743) are faraway, inaccessible andceerot connected to either grid or stand alone powe

systems.

4. STATUS OF STATE ELECTRICITY BOARDS

As per constitution of India electrdiion is in the concurrent list of article VII argtate
governments are responsible for electrification|l wepported by Central government. During the Insi
decades, the electric power sector has been sutgedynamic changes including regulation, market
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formation and structure, technology mix, and pcéitiaspects. Power sector reforms were initiatetio@0

with the unbundling of the SEBs, enactment of thecticity Act 2003, National Electricity Policy @&P)

etc. have created a strong policy framework to enswestment in all sectors.
From last five decades SEB played significant rimiegeneration (Fig. 2), transmission and

distribution (table II) of electricity. Initiallyhe growth of rural electrification was-(i) very slap to 1966,

(ii) increased from 1966 (due to severe draughtioup990 and (iii) slowed down later after 1990 (/).

a) Present Generation of electricity indicate 8&6% of electricity by state governments. (fig.2)

b) Higher i.e. 69% of this is by thermal generatiofowed by hydal 29 % and other. (Fig. 3)

c) Power demand density is low, and main T&D liteysd to be elongated geographically. Thereforegpo
distribution loss becomes high. The future energyscmption is expected to increase leading to highe
distribution losses. Presently,aggregate techmindlcommercial losses are above 30 %.(Fig. 4 amdSii
T & D losses are high in 11 kV and 440 V distributinetwork. Farmers are compelled to go for higher
capacity pump sets, leading to frequent motor huis)aistribution transformer failures.
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d) Available transmission capacity currently is afinfully committed to existing generators and ¢hir
little surplus capacity. A kW of new transmissiomdadistribution capacity has been estimated to onst
average Rs. 70000 per kW.

e) Commercial losses increased to above Rs.24@0@cr(Fig. 6) Eighteen out of Nineteen SEBs iredirr

heavy financial losses in 2011.

f) SEBs reluctant for rural electrification procasainly due to high transmission and distributiosses and
low Economic Rate of Return less than 20%. Henastitr reduction in number of villages electrifidulit
energisation of pump sets is still increasing, heacto above 19 lakhs on*3@ct, 2011(Fig. 8)
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g) Transmission and distribution losses are redibbgerdl 17% and aggregate, technical and commesakk

by 7.63%. (fig 8)

h) Contribution of electricity generation towardgiaulture is above 30%; Revenue Return is 2.5%.

40

» 25000
o
%] 50 )
S 20000 - o /
= = 40
= = /
% 15000 S % »
210000 - & 20
< @ //—\/
‘o 10
g 5000 - —
= 0 T T T T
S 0 ‘ ‘ ‘ ‘ 1975 1980 1985 1990 1995 2000
1992 1994 1996 1998 2000 2002 -
‘—Q—Agrlculture —=— unmetered ‘
Fig. 6 Commercial losses (in Rs.) Fig. 7 Percent&gergy available

140 40
‘é 120 . w 35 [—
) g \
§ 100 - & 30 \
£ 80 X2
z
=z 60 20
E]
S
O}

20 -

0 T T T T

1996-97 1997-98 1998-99 1999-00 1000-01 2001-02

Fig. 8 Gross subsidy
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i) Subsidies introduced to promote economic devekmt and initial impact was small and could be &dd
through government budgets. However over the yesgément of subsidy increased manifold (Fig. 8).
Rather subsidies led to negative consequences ang amintended effects, more difficult to phase out

k) National average cost of generation is rupe®8 Ber unit and average realization is rupees @esnit.

5. POWER SECTOR REFORMS

Primary objective of power sector reis is to achieve overall efficiencies in the pearfance of
generation, transmission and distribution, imprdiwencial viability, reduce the dependence on power
utilities on government, reduction in t&d lossesntol of theft and pilferage and provide qualignsce to
various consumers at an affordable price. Thusdfgrms rural electrification problems are effectye
addressed. Following are the changes observedaheaiectrification sector due to power sector nefe-

a) Private sector participation is increased to 14étnfmere 1% during 1990 to 2010. Isolated grids are
established in remote and inaccessible areas wliéin ghotovoltaic, mini/micro hydal, wind farms.

b) Over all power shortage reduced to 11.7% due teorea taken by stake holders.(Fig. 5)

c) The reduction in the T &D losses occurs due to tifieation of the weakest areas in the distribution
system and strengthening / improving them so aslrewv the maximum benefits of the limited
resources.Average technical and commercial lossesstll above 30%, because SEBs included

commercial loss to get subsidy benefits.(Fig. 4)
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d) Per capita consumption was 238 kWh in 1990 to #¥® kn 2011.

e) Previously SEBs gave less preference to manageshelitribution lines over the years. Presently¢he
is a positive change in the quality of supply asdhvailability.

f) Increase of electricity unit cost from 1.1 per unitl991-92 to 3.54 in 2009-10 is primarily duectust
of fuel about four times of 1990s. In India theseevery chance that prices may decrease afterital in
upsurge to adjust to the realistic costs.

g) Costs for agriculture and residential households far below the actual supply costs, where as
electricity price to commercial and industrial comers is cross subsidised by above cost prices.
Average farmer pays about 10% of the cost of supply average domestic consumer pays less than
60% of the cost of supply.

h) Rural committees are involved in bill collectiondamence Economic Rate of Return doubled.

6. CRITICAL CHALLENGES AHEAD

Rural electrification is an old chalig with news ways. Any delay in reforming the segtill only
make it much more difficult to tackle the task tat@overnment of India is committed for improvingeegy
services in rural areas since access to electficitigself” with well being. Thus, for speedy imgrhentation
of the reforms the following critical points arelie addressed.

* All successful rural electrification programs haleveloped their own systems for ranking or pribiriti
areas for obtaining a supply. Capital investmests;devel of local contributions, number and dignsf
consumers, and the likely demand for the elecyrimie among the factors considered.

« Smaller companies that concentrate solely on étégtrmay be better able to address India’s rural
electrification problems, including low loads, Idwusehold connections rates, subsidies for aguiallt
consumers, poor consumer service and inadequateobédction. Many small rural electric cooperasve
are providing better services. Development of coaipes, user associations, Non Governmental
Organizations, private rural electrification is arthwhile goal.

As restructuring of state power utilities is gagpnimomentum, appropriate institutional frameworkd an
incentives needs to be created to ensure thatelgetrification expands in ways that are sustdmabhe
reforms should not focus on large companies buulshoonsider creating an environment in which
smaller companies are encouraged to serve rurdatsar
Successful rural electrification programs indicdt&t both large and small companies must follovieder
principles. Rural families find the initial connemt costs a far greater barrier than paying monthly
electricity bills. Hence reducing initial chargesspreading payments over several years, evemiééns
charging more per unit of electricity, allows mangre low-income, rural families to obtain supply.
Charging the right price allows the electricity quamies to provide a supply effectively, reliablydan
sustain ably to an increasing number of satisfiedsamers. Successful rural electrification programs
have strongly emphasized covering their costs, itlesipe wide variation in how they approached the
problem. Smaller, more flexible companies mightaemage day time use of electricity in rural comneerc
and industries, encourage more people to conndheteystems, involve local leaders in bill colieatto
lower costs, and provide flat rates for minimalvése. Companies would also have an incentive to
develop lower-cost example Single wire earth Retudesigns to provide service to low-demand
consumers.
Development of community based, cooperative [7],n{Bovernmental Organizations and private
companies provides more responsive service to coasu
Studies revealed that 42 percent rural people dfimgvto pay for reliable electricity; they diststithe
SEBs. Hence local companies are better able towddtalthis tariff and pricing problem since theyear
located closer to their consumers, Example if exgidl customers understood that they were paying
higher prices because of subsidies to agricultpmahping they might have less resistance to reducing
agricultural subsidies. Today people have no umdeding of how electricity prices are set and many
even believe they are being taxed for electricity.
» SEBs prefer to handover unprofitable rural systefimsvever incentives are not in place for encourggin
the development of local electricity business bsedbey must abide by thee same pricing and
distribution policies that are causing problemsS&Bs.

8. CONCLUSION

The main objective of power sectororafs in India is to enhance competition in the @ecto
improve the fiscal health of the SEBs, as well tisiet private investment in the ailing power sectave
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been the main driving force to undertake reformBitia. Regulatory changes have been able to ladirogit
tariff rationalization and transparency and consupmtection in the regulatory process. Benefitsthod
reform programme has started bearing fruits sonveha¢h are evident in the form of reduction in the&C
losses as well as the reduction in the commerogdds of the SEBs.Longer-term challenges may eequir
additional elements of restructuring similar toggroved in the industrialized countries. Phasimgcross-
subsidy in a gradual manner, prices reflective asfts, improving the technical and commercial efficiy
which requires political will and support would gdong way inbuilding a strong and vibrant powertse
having positive net worth.
 Short-term implementations- in next 5 years for idmate improvement
« Medium term implementations- in next 5-15 yearsiexogies that can potentially achieve
improvements relative to current technology
* Long-term implementations- in next 15-30 years-v@rotechnologies that could reduce net energy costs
and reduce emissions, leading to sustainable dewvelnt.

A combination of short, medium and longitestrategies helps the policy makers to plan aqdeément
the programmes for sustainable rural electrifiggti@ith emphasis must shift from energy consumptmn
energy services. Rural electrification is a ‘sealectcatalyst’ to improve agricultural productivithrough
mechanization and is essential for many rural #@Es: Electrification cannot by itself ensure egonic
development but it is a necessary but insuffic@ortdition. It works best when it is complementedsbgial
and economic infrastructure development.Recentrprog are showing good results but more promising
new approaches need to be tested to determineyifdhn address poverty, equity, environmental ardig
health concerns in the context of on going gloleatructuring of energy industries. Time will tdilit the
indicators are promising.
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