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ABSTRACT

India is the world’s fifth largest electricity genagor with total installed capacity of 2,28,722 MWdia’s energy
electricity has been growing rapidly in the lasbtdecades. This demand has been boosted by iredggtivth as well as
a rise in household consumption. On the other hamglply of energy too has grown but has been dupstd by demand.
India derives most of its electricity from fossilells; primarily from coal. The state of Gujarabis second position with
26,126 MW of installed electricity generation capadéollowed by Tamil Nadu, Andhra Pradesh and Utaadesh. The
power situation in India is characterized by demamédxcess of supply, high transmission and Distiin losses, peak
demand and energy shortages, low plant load fa@odsdecreasing availability of best quality fuelrtn the power
plants. However, over the last few years, Gujaaat$uccessfully crossed all these barriers. Guj@abecome successful
in securing its overall energy requirements withtaled power generation capacity of 23,927 MW @¢af\ug 2012).
Power is one of the basic infrastructures neceskaryhe Industries and socio economic developnienthe State.
Installed capacity of the State has increased BaBMW in 1960-61 to 13144 MW in 2010-2011. Perizaponsumption
of power in the State of Gujarat in 2009-10 was11Yaits (as per CEA revised formula).

In the context of above fact, present paper intéadsresent the situation of electricity generatioonsumption
and distribution in Gujarat. Paper also takessthek of power sector over a period of time in tewwhgrowth in installed

capacity, generation and consumption of electricitstate.
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INTRODUCTION

India is the world’'s fifth largest electricity genagor with total installed capacity of 2,71,722 MW
(as on 31/3/2015). The electricity sector in Indés growth from installed capacity of 1362MW in 794 271722 MW in
2015. The total number of villages electrified ased from 3061 in 1950 to 577629 in 2015. Petaagnsumption has
increased from 16.3kWh in 1947 to 1010kWh. Theepaicinvestment from private players is considexakhich shows

an encouraging environment for the electricity sgct

India’s energy electricity has been growing rapittiythe last two decades. This demand has beerntdibby
industrial growth as well as a rise in householdstonption. On the other hand, supply of energyha® grown but has

been outstripped by demand. India derives mostscélectricity from fossil fuels; primarily from ab(India has 271722

! hitp://greencleanguide.com/2013/12/23/top-fiveestan-india-with-highest-installed-electricity-gamation-
capacity/
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MW of capacity on coal which is 61% of total capgcilndia also derives considerable amount ofteldty from hydro

power sources.

Nuclear
2%
Diesel
0%

Source Growth of Electricity Sector in India from 194125, GOI
Figure 1: All India Installed Generating Capacity 2015

Table 1: All India Installed Generating Capacity (2015)

Coal/Lignite 164636 60.59%
Gas 23062 8.49%
Diesel 1200 0.44%
Nuclear 5780 2.13%
RES 35777 13.17%
Hydro 41267 15.19%
Total 271722 100.00%
Source: Growth of Electricity Sector in India Fro
1947-2015, GOI T]

State wise breakups of installed generating capatibws vide variations across the states. Thditepstates
with highest installed electricity generation capaare given below;

31937
26126
20122
17175
I I =
Maharashtra Gujarat TamilNadu AndhraPradesh Uttar Pradesh

Source: Growth of Electricity Sector in India from 194728 GOI
Figure 2:Top Five States in India with Highest Insalled Electricity Generation Capacity (in MW)

The state of Maharashtra is at the top positiomstalled electricity generation capacity in Indgy Sep 2013,
Maharashtra has 31,934 MW of installed capacitye $tate of Gujarat is on second position with 26,42V of installed

electricity generation capacity followed by Tam@édu, Andhra Pradesh and Uttar Pradesh.
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Table 2: Breakup of the Total Installed Capacity (@Gpacity in MW (As on Sep 2013)

Type Maharashtra | Gujarat | Tamil Nadu | Andhra Pradesh | Uttar Pradesh
Coal 19,939 15,738 8,476 8,573 10,523
Gas 3,476 4,979 1,026 3,370 550
Diesel - 17 412 37 -
Total Thermal 23,415 20,734 9,914 11,980 11,073
Nuclear 690 559 524 276 336
Hydro 3,332 790 2,182 3,735 1,847
RES* 4,497 4,042 7,491 1,184 824
Grand Total 31,934 26,125 20,111 17,175 14,080

Sector Wise Breakup is Given Below (Capacity in MW)

Sectors Maharashtra | Gujarat | Tamil Nadu | Andhra Pradesh | Uttar Pradesh
State 12,269 6,887 7,594 9,050 5,472
Private 13,038 15,590 8,687 4,968 3,649
Central 6,627 3,650 3,830 3,157 4,959
Total 31,934 26,127 20,111 17,175 14,080
Source: Central Electricity Authority, Government of India

111

The state of Maharashtra, Gujarat and Tamil Nadihaghly industrialized. Therefore, their electifolemand is

also higher than other states. If we compare tosthlled electricity generation capacity with fhepulation of respective

states, then following results are arrived at;

0.00043

|

Gujarat

0.00028 0.00028 0.00027
7E-05

AndhraPradesh Uttar Pradesh

Mahatashtra Tamil Nadu

Source:Growth of Electricity Sector in India from 194728 GOI
Figure 3:Per Capita Installed Capacity

All these five states contribute towards 48% ofatied electricity generation capacity of the entiountry.

ELECTRICITY IN GUJARAT

Indian power sector is facing challenges despiéesiggnificant growth in generation capacity oves ffast few
decades. The power situation in India is charamdriby demand in excess of supply, high transnmissiad
Distribution losses, peak demand and energy apest low plant load factors and decreasing avlilabf best quality
fuel to run the power plants. However, over thé faw years, Gujarat has successfully crossedha#id barriers. Gujarat

has become successful in securing its overall gnemguirements with installed power generation cépaf 23,927 MW

(as of Aug 2012).

2 Central Electricity AuthoritfSep 2013)
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Power is one of the basic infrastructures neceskaryhe Industries and socio economic developnierthe
State. Installed capacity of the State has incredésen 315 MW in 1960-61 to 13144 MW in 2010-20Per capita
consumption of power in the State of Gujarat in®a0 was 1491 Units (as per CEA revised formula)

INSTITUTIONAL STRUCTURE OF POWER SECTOR IN GUJARAT

In the year 1999, the state of Gujarat establishedGujarat Urja Vikas Nigam Limited (GUVNL) undére
Companies Act, 1956. The GUVNL was created by tlh¢atat Electricity Board (GEB) as its wholly ownsdbsidiary
towards restructuring of the power sector for attanagement. GUVNL was incorporated as a GoverhwofeGujarat
Company which holds 100% of shares in the other @mmpanies i.e. Gujarat State Electricity Corporati
Limited(GSECL), Gujarat Energy Transmission Corpiora Limited GETCO), Uttar Gujarat Vij Company Lited
(UGVCL), Dakshin Gujarat Vij Company Limited (DGV@LMadhya Gujarat Vij Company Limited (MGVCL) and
Paschim Gujarat Vij Company Limited (PGVCL).

STRUCTURE OF GUJARAT POWER SECTOR

E et F i
Corperation Limited Corparatlon
(ESECL) Limited{SETCO)

Madhya Gujarat Vij
Company Ltd.
(MEVEL)

Paschim Gujarat Vij

Company Ltd.
(PEVCL)Y

Figure 4

All six companies are 100% subsidiaries of GUVNLhe GUVNL is engaged in Supervision, Co-ordinatoml
facilitation of the activities of its six Subsidiag€ompanies.

POWER SUPPLY-DEMAND POSITION IN GUJARAT

As a result of growing installed power generati@pacity, the peak demand-peak deficit in the stete

decreased by Compound Annual Growth Rate of 31%.

% hitp://www.gsecl.in/powerplants.php
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Peak Demand / Peak Met in the State of Gujarat
B Peak Demand mmPeak Met — % Deficit
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Figure 5: Peak Demand and Peak Met in the State @ujarat, Source: CEA

Actual power supply position of the state of Gajahas improved in the last seven years consitierdhe
power requirement and availability deficit in thate has been decreased by CAGR of 38%. Year 2ii#ssnearly zero

percent deficit made Gujarat power sufficient.

Actual Power Supply Position of the State of Gujarat
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Figure 6: Actual Power Supply Position of the Statef Gujarat, Source: CEA

Renewable energy share —Year 2012

= Renewable energy = Total thermal and nuclear

Figure 7
RENEWABLE ENERGY SCENARIO IN GUJARAT

Guijarat is rich in solar energy, biomass and windrgy. It is also the leading state in terms ofralesolar
energy installation in India. As part of its rendleaenergy promotion policy, Gujarat enacted thenty’s first Wind
Energy policy in 1993 and become the first statthwai Solar Policy in 2009. As per the Gujarat Egdbgvelopment
Agency (GEDA), the state has tremendous renewatalegg potential;
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The economics time quoted, “Gujarat’s overall inéégd renewable energy potential is estimated tarbend
748.77 GW. A study conducted by TERI, Gujarat’'segmtial for concentrated solar power (CSP) with wateailability
stands at 345.71 GW, solar photovoltaic (SPV) wigbrid excluding CSP at 240.60 GW, only SPV exahgdivind and
CSP at 21.36 GW, only wind excluding solar potdratial 39.21 GW and biomass at 1.89 GW.” (ET, 20il&¥12).

Increasing power generation capacity in each ykegawith the growing share of Renewable energisirotal
energy mix has made Gujarat a prominent destindtoimvestment. Gujarat government is positivielgking towards
renewable energy which reduces dependency on ctiomahfuel. Let’'s hope for a similar model in othgarts of the

country.
ELECTRICITY PRODUCTION AND CONSUMPTION AND INSTALLE D CAPACITY IN GUJARAT

The data about the decadal growth in installed @apaelectricity generation and electricity consutian in
Guijarat is presented in table below. It can be deam the data that installed capacity of electyiajeneration has
increased by 119.55 percentages in the decade &3-9@. This growth rate in installed capacity deetl to 72.97
percentages during the decade of 1990-2000 arfeefurd 43.93 percentages during the decade of 20Q0-

Table 3: Decadal Growth in Installed Capacity, Eletricity Generation and Consumption

Decade Installed Capacity (MW) | Electricity Generation | Electricity Consumption
1980-1990 119.55% 143.87% 163.63%
1990-2000 72.97% 139.35% 166.72%
2000-2010 43.93% 150.26% 191.36%

Source: Socio Economic Review of Gujarat

Electricity generation in Gujarat has increased1d.87 percentages during the decade of 1980-1Di9@.
growth in electricity generation declined to 13985 centages during the decade of 1990-2000 whitieased again to
150.26 percentages during 2000-2010. There has fmearkable growth in electricity consumption sirk@80. The
decadal growth in the electricity consumption shgn@wth of 163.63 percentages during the decad©86-90. During
the decade of 1990-2000, electricity consumptiofsugarat has increased by 166.72 percentages \ititter increased
to 191.36 percentages during the decade of 2000-201

Table 4: Electricity Production and Consumption andinstalled Capacity in Gujarat

Installed | Growth . Growth . Growth

Year | Capacity | Installed gle?]cé::;;[gn Electricity CE:\est&CItt)i/on Electricity

(MW) Capacity Generation P Consumption
1981 2197 - 9363 - 7566 -
1982 2407 9.56% 10207 9.01% 8106 7.14%
1983 2576 7.02% 10778 5.59% 8401 3.64%
1983 2786 8.15% 11999 11.33% 9303 10.74%
1984 3106 11.49% 12314 2.63% 9717 4.45%
1985 3316 6.76% 12934 5.03% 10353 6.55%
1986 3527 6.36% 14625 13.07% 11570 11.76%
1987 3863 9.53% 17160 17.33% 13403 15.84%
1988 3903 1.04% 17786 3.65% 14602 8.95%
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Table 4: Contd.,

1989 4243 8.71% 19731 10.94% 16960 16.15%
1990 4824 13.68% 22834 15.73% 19946 17.619
1991 5094 5.61% 24430 6.99% 21620 8.39%
1992 5593 9.80% 26973 10.41% 24477 13.21%
1993 5958 6.52% 28995 7.50% 26476 8.17%
1994 6141 3.07% 31592 8.96% 29492 11.39%
1995 6241 1.64% 32908 4.17% 23303 -20.999
1996 6363 1.95% 36732 11.62% 27138 16.46%
1997 6630 4.20% 38010 3.48% 28082 3.48%
1998 7642 15.26% 41494 9.17% 29050 3.45%
1999 8093 5.90% 45103 8.70% 28586 -1.60%
2000 8343 3.09% 49379 9.48% 33829 18.34%
2001 8582 2.86% 50506 2.28% 34325 1.47%
2002 8651 0.80% 50069 -0.87% 34797 1.38%
2003 8606 -0.52% 55127 10.10% 33860 -2.69%
2004 8713 1.24% 54727 -0.73% 34145 0.84%
2005 8723 0.11% 58209 6.36% 34018 -0.37%
2006 8974 2.88% 58724 0.88% 38358 12.76%
2007 9561 6.54% 61543 4.80% 35862 -6.51%
2008 9827 2.78% 65656 6.68% 53473 49.11%
2009 9864 0.38% 68962 5.04% 55610 4.00%
2010 12008 21.74% 69883 1.34% 55005 -1.09%
Source: Socio Economic Reviews of Gujarat

The yearly growth in installed capacity, electsicjeneration and consumption is presented in tabtve. The
installed capacity of electricity generation in @t has increased from 2197 MW in 1980 to 4823\56iiM1990 which
further increased to 8343 MW in 2000 and 12008 Mi¥2010. Data on annual growth in installed capastilgw variation
from marginal negative growth of 0.52 percentag2df3 to highest growth on 21.74 percentages exgidtduring 2010.
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Figure 8: Growth in Installed Capacity, Generationand Consumption of Electricity in Gujarat

Electricity generation in Gujarat has increasennf9363 MW in 1980 to 69883 MW thus showing thevgtoof
643.37 percentages during three decade i.e. 1980-20n yearly basis electricity generation hasdased from 9363
MW in 1980 to 22834 MW in 1995, which further inaeed to 49379 MW in 2000 and to 69883 MW in 201@ Th
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computation of yearly growth in electricity genépat shows variations from as low as negative growth 0.87
percentages in 2002 to highest growth of 17.33qreeage registered in 1987.

Similarly the consumption of electricity shows iease from 7566 MW in 1980 to 19946 MW in 1990.
Electricity consumption further increased to 33829/ in 2000 and to 55005 MW in 2010. Thus electyi@bnsumption
has increased by 627 percentages during the theeadd i.e. 1980-2010. The data on annual growtkléntricity
consumption show variation from negative growthc{igéng consumption) of 20.99 percentages in 139@ighest ever

growth of 49.11 percentages registered in 2008.
INSTALLED CAPACITY IN GUJARAT BY SOURCES

The installed capacity in Gujarat state has in@édom 7085 MW in 1991 to 17318 MW in 2012 'he breakup
of total installed capacity by source indicatesataons over a period of time.

Table 5: Installed Capacity in Gujarat (MW)

Source 1991 2012
MW | % MW %

Guijarat State Electricity Corp. Ltd./GEB  3878.00 .18% 4996.00 32.64%
State Owned IPPs 32.00 0.639 1216.00 7.94%
Private IPPs 482.00 9.46% 5914.00 38.64%
Central Sector Share 702.00 13.78% 318000 20.7B%
Total 5094.00 | 100.00%| 15306.00 100.00%
Source: Socio Economic Reviews of Gujarat, various issues

Private IPPs
9%

State Owned |
IPPs
1%

State
Owned IPPs
8%

Figure 9: Installed Capacity in Gujarat 1991  Figure 10: Installed Capacity in Gujarat 2012

There has been remarkable 200 percent growth iimgalled capacity from 5094 MV in 1991 to 1530&/Nh
2012. Along with this growth in installed capacignother remarkable thing was in terms of shifslirare in installed
capacity from Gujarat State Electricity Corp. LadRrivate sector IPPs. It can be seen from thediginat more than 76
percentages of total installed capacity was witlia@u State Electricity Corp. Ltd. /GEB. The shafestate owned IPPs
was less than one percent. Private sector IPPgavasbuting nearly 10 percent of total installegpacity. This situation
has changes since then and the share of GujatatBestricity Corp. Ltd. /GEB has declined to 32fercent in the year
2012. The share of state owned IPPs has increem@d0f63 percent to 7.94 percent. Major shift isevled in the case of
private IPPs for which the share in total instaltapacity has increased from 9.46 percent in 18938t64 percent in
2012. Guijarat State Electricity Corp. Ltd. /GEB wwsving the largest share in total installed cayaiai the year 1991

which has been taken over by private sector IPRO12.
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ELECTRICITY GENERATION IN GUJARAT BY SOURCES

The electric generation in Gujarat by various sesins presented in table and figure below. Itlmarseen from
the data that total electricity generation in Gafjahas increased from 24430 MV in 1991 to 78651 MV2012

representing increase over 220 percent during ehiegh

Table 6: Electricity Generation in Gujarat (MW)

Gujarat State Electricity Corp. Ltd./GEB 17433 BB | 28638| 36.41%
State Owned IPPs 0 0.00%, 6342 8.06%
Private IPPs 2455 10.059 34948 44.43%
Central Sector Share 454 18.59¢ 87p3 11.09%
Total 24430 | 100.00%| 78651 100.00%
Source: Socio Economic Reviews of Gujarat, various issues

State Owned |
IPPs
0%

State
Owned IPPs
8%

Figure 11: Electricity Generation in Gujarat (MW) 1991 Figure 12: Electricity Generation in Gujara (MW) 2012

Increase in electricity generation by various sesrsince 1991 shows that electricity generationGoyarat
Electricity Corp. Ltd has increased from 17433 MV1i991 to 28638 MV in 2012 which represent growtmearly 64
percent. During the same period the electricityegation by private IPPs has increase from 2455 M\84948 MV
representing growth of 1323 percent. The sharefer sector has also increased from 4542 MV t@84¥, an increase
of 92 percent. Thus the electricity generation hiygie sector IPPs has increase by more than 18&3pt from 1991 to
2012.

Another notable phenomenon was shift in the sh&reaoh sector in total electricity generation. GajeState
Electricity Corp. Ltd was leading with 71.36 pertshare in total electricity generation in the estdtiring 1991 which
declined to 36.41 percent in 2012. Against thisghare of private sector IPPs has increased frafblfrcent in 1991 to
44.43 percent in 2012. The central sector shareéeled from 18.59 percent in 1991 to 11.09 paroe2012.
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ELECTRICITY CONSUMPTION BY USAGE IN GUJARAT

Table 7: Consumption of Electric Power by Uses (iMillion Units)

Domestic 1756 8.12%| 10067 15.80%
Commercial 544 2.52% 2571 4.049%
Industrial 7689 | 35.56%| 27606 43.33%
Public Lighting 103 0.48% 275 0.43%
Agriculture 5678 | 26.26%| 13955 21.90%
Public works 116 0.54% 1323 2.08%
Railways traction 0 0.00% 708 1.11%
Others 5734 26.52% 7210 11.32%
Total 21620| 100.00%| 6371% 100.00%
Source: Socio Economic Reviews of Gujarat

Domestic
8%
Commercial
2%

Railways traction
0%

Public works
1%

Public Lighting
0%

Figure 13: Consumption of Electric Power by UsesifiMillion Units) 1991

Consumption of Electric Power by Uses (in Million Units) 2012

Railways traction
1% Public works
2%

Commercial
4%

Public Lighting
1%

Figure 14: Consumption of Electric Power by UsesifiMillion Units) 2012

The data about power consumption in Gujarat ferydsar 1991 and 2012 presented in table above epidted in
figure indicates that total power consumption imaseased by nearly 195 percentage, from 21620 MIL9O1 to 63715
MU in 2012. The largest growth in consumption lefctricity is noticed in public works (1040.52 pentages) from 116
MU in 1991 to 1323 MU in 2012. Domestic consumptadrelectricity has increased from 1756 MU to 1006@ during

the same period which represents the growth of 287ercentages while commercial consumption oftedity has
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increased by 372.61 percentages, from 544 MU td 28@ during the same period. The proportion of &leity used in
agriculture has declined from 26.26 percentagasetaf consumption in 1991 to 21.90 percentagestal tonsumption in

2012 while that of industrial usages increased f85%6 percentages to 43.33 percentages durirgpthe period.

The proportion of electricity consumed for diffetgaurposes indicates that among various uses ofrielgy,
largest proportion (43.33 percentages) goes tosimigig followed by agriculture (21.90 percentagB&arly 4 percentages
of electricity consumption is by commercial usagehile less than two percentages goes to publictifigh

(0.43 percentages), Public works (2.08 percentages)railway traction (1.11 percentages).
PER CAPITA CONSUMPTION OF ELECTRICITY IN GUJARAT

The per capita consumption of electricity has ineszl by 352 percentages during the period 199101@.2
The per capita electricity consumption was 363 KWH990 which increased to 953 KWH in 2001 andHertincreased
to 1642 KWH in 2012.

Per Capita Consumption (KWH) 1991-2012

1800 r 50.00%
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1400 ’
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Growth

Per Capita Power Consumption

Figure 15: Per Capita Consumption (KWH) 1991-2012

Growth in per capita electricity consumption hasrb8uctuating over times since 1991. The highesivth has
been observed during 2004-04 where per capitariiégtconsumption has increased by 41.74 percestdgpm 932
KWH to 1321 KWH in a single year. Year 1991-92oalgitnessed high growth in per capita electricismsumption by
32.40 percentages from 429 KWH to 568 KWH.

CONCLUSIONS

It can be concluded from the analysis above thatethctricity production and consumption has béectifating
over a period of time. The share of state ownedtatity companies in production of electricityshdeclined over a
period of time while that of private sector hasr@ased remarkably. The proportion of electricimsumed for different
purposes indicates that among various uses ofrieiegt largest proportion goes to industries falked by agriculture.
Nearly 4 percentages of electricity consumptiobyiscommercial usages while less than two percestgges to public
lighting (0.43 percentages), Public works (2.0&patages), and railway traction (1.11 percentag&s)wth in per capita
electricity consumption has been fluctuating oweres since 1991. The highest growth has been obdehring 2004-05

where per capita electricity consumption has ireedaby 41.74 percentages
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