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ABSTRACT

Energy is the most fundamental sector for the pregrof a nation. It is inevitable for survival aimdispensable
for developmental activities to promote educatibealth, transportation and infrastructure for attég a reasonable
standard of living and is also a critical factorrfeconomic development and employment. Hydroetétytrexists as one
option to meet the growing demand for energy artissussed in this paper. Renewable electricityegation in 2017 was
24.5 percent and non-renewable electricity generativas 75.5 percent in the world. India currenthsH” rank in the
world. In this paper, an attempt has been maddudysthe overview of hydropower project and analymepresent status
of hydropower potential and it's harnessing in Hhal Pradesh. The study is based on secondary Garesult shows
that highest installed capacities of hydropowerhgigt assessed hydropower total potential (MW) faan8atluj basin.
Finally, the study reveals that highest installegdfopower capacity (MW) in the year, 2014-15. Whsrenedium
installed hydropower capacity (MW) in the year 2d1®and minimum installed hydropower capacity (Mwj}he year
2008-09.Further study reveals that hydro power pctg create more job opportunities in the state amdcountry.

KEYWORDS: Hydroelectricity, Economic Development, Renewalsler§y Sources
INTRODUCTION

Power is one of the most important inputs for eeoicodevelopment. In addition to its widely recogrdzrole as
a catalyst to economic activity in different sestaf the economy, the power sector makes a dinedt significant
contribution to the economy in terms of revenueegation, employment opportunities and enhancingqtradity of life!
The increasing global demand for energy combingt thie ongoing quest for clean, renewable energyblean a topic of
perceived interest amongst countries of developelddaveloping status worldwide. Several renewabégy sources like
hydroelectric, wind, solar and biomass can be fmegeneration of electricity and for meeting oailg energy demands.
The increasing global demand for energy combingt thie ongoing quest for clean, renewable energyblean a topic of
perceived interest amongst countries of developed developing status worldwide. Hydropower is aekeable,
economic, non-polluting and environmentally frigndburce of energy. It has been one of the sowtesergy harnessed
for centuries in different parts of the world. ladias achieved remarkable progress in the fieldogfer development
since independence in 1947. The rate of growtmstialled capacity, though impressive has not bédsn ta keep pace
with the increase in power demand and as a reabkelicountry is presently facing peak power shodagfevarying degree

in various regions of the countty.
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Hydropower Generating Agencies in Himachal Pradesh

Several agencies have been embarking on the gemeddthydropower in the state. Bhakhra Bias Mamaget
Board (BBMB- 2711 MW), Satluj Jal Vidyut Nigam Liteid (SJVNL-1500) and National Hydro Power Corpanati
(NHPC-1038 MW) respectively are the largest powedpcing organizations. Besides, NHPC Limited igyBwg ahead in
developing hydropower in Himachal Pradesh, the@tanging the socio-economic conditions and augmerttie overall
development of the region. NHPC Limited has alreadijnmissioned three projects, viz. Baira Siul (M¥/), Chamera
Stage — | (540 MW) and Chamera Stage — Il (300 MWiyee more projects, viz. Parbati Stage — Il (80%), Parbati
Stage — Il (520 MW) and Chamera Stage — Il (23W)are under active construction stage.

Table 1:Major Agencies Involved in Hydropower in Himachal Pradesh

Sr. No. Organization Remarks
1 Himachal Pradesh State Electricity Board HPSEB| ateSBovt. Organization
2 Bhakra Beas Management Board BBMB Central GOxganization
3 National Hydropower Power Corporation NHPC Cdravt. Organization
4 Satluj Jal Vidyut Nigam Limited erstwhile Nathpa SIVNL A JV between Govt. of India and

Jhakri Power Corp.-NJPC Govt. of HP

5 Himachal Pradesh Power Corp. Ltd. HPPCL Statet.Grganization
6 National Thermal Power Corp. Ltd. NTPC Ltd. Cah8ector Organization
7 Jaiprakash Hydropower Ltd. JHPL A private enteggur
8 Ja Pee Karcham hydro corporation Ltd. JPKHCL  ridgbe entrepreneur
9 Malan Power Company Ltd. MPCL A private entrejgam
10 Allain Duhangan Hydro Power Corp. Ltd. ADHPCL pAvate entrepreneur
11 GMR Bijoli Holi Hydro Power Ltd. SI-'YII-TPL A private entrepreneur
12 L&T Hydro Power Private Ltd. L&T HPPLL A privaentrepreneur
13 Reliance Power Ltd. RPL A private entrepreneur
14 Everest Power Private Ltd. EPPL A private emapur
15 Pabbar Valley Power Corp. PVC A private entapur
16 Beas Valley Power Corp. BVPC A private entrepren
17 Himachal Sorang Power Corp. Ltd. HSPCL A privatérepreneur
18 Nuziveedu Seeds Ltd. NSL A private entrepreneur
19 Lanco Green Power Private Ltd. LANCO A privatérepreneur
20 Dhamawari Power Corp. Ltd. DPCL A private entesgur
21 Allain Duhangan Hydropower Corp. Ltd. ADHPL Avate entrepreneur
22 Tangu Romai Power Ltd. TRPL A private entreptgne
23 IA Energy IAE A private entrepreneur

Source: Power Scenario in Himachal Pradesh.
REVIEW OF LITERATURE
The following existing Literature has been reviewed

Engwall (2002f in his study on“No project is an island: linking projects to history and context”
has compared the traditional project perspectiveraject management research with an extended gaigp in time and
organizational context. The paper illustrates hdw structures and procedures employed in a prdjege to be
understood in relation to previous and simultaneoasrses of activity to future plans and to staddaperating
procedures, ftraditions, and the norms of its sumlngs. Author has to analyze how project practices
evolve through history over the prior present andgture projects as well as its organizational scope.

Also analyzed how project practices relate to ltergn institutions as well as simultaneous actisitie its environment.
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Author has suggested that future research on gnsj@aoagement needs to extend its temporal scope.

Kishor Nand et al. (2005° conducted a study orA“review on hydropower plant models and control” They
have broadly categorized the research on the loddiydro plant model development and its controtlesign under
different sections. Due to diversification in lay@oenfiguration of the hydroplant a number of madekre developed to
suit the requirement of performance. It was noteat & number of contributions exist for simple éineed first-order
model of the plant. Similarly, different contrgd@roaches have been tested and implemented to stadyehavior of the

plant.

Shivarudraswamy et al (2007) wrote a paper oriRole of Mini and Micro Hydel Power Projects in
Supplying Power to the Rural Area-a Case Studyand highlight the role of the micro hydropower aijin respect to
benefits for the consumer. The cost of energy gar ys calculated and the comparisons were madethét electricity
board supply. It is evident that in the Indian ettt distribution generation though small, mini,croi and Pico hydel
project do hold the solution to the power crisikisTalso aids in promoting economic development sowal welfare by
ensuring greater participation of people. The stiziymd that a micro-hydroelectric power plant (MHR a significant
impact on the consumption of firewood in rural heluslds. It was revealed that children have lesegpensity to go for
wood collection once their homes have been conddactehe MHP. Similarly, modem electric lights imethouseholds
allow more time for students to conduct their stddying night time. The study concluded the MHP &amsitive impact

on the socio-economic conditions of the rural comities.

Jahidul et al (2011F focused on the potential of the micro-hydropowlanpin Bangladesh. Author has pointed
out the current power crisis of Bangladesh and disoussed on the current energy scenario in Bdagha In order to
achieve this goal, it has been needed to expla&rengenergy. The study explored the potential ofarliydropower plant
as a source of renewable energy in order to tabklgower crisis of Bangladesh with an in-depthysis of Bamerchara
micro-hydropower unit as a model. Thus the studynshthat how the establishment of the widespreauawtiydropower
plant can help overcome the current power cridie Study reveals that existing potential sites amtined new sites by

performing hydrology studies, topographic studiesd calculations, turbine selection and so forth.

Partridge lan (2013Y in his papefRenewable Electricity Generation in India” tested the using learning rate
analysis, based on large samples of wind and shyalto projects in India and projects likely changegshese costs
through 2020. It was the first study of learnintesafor renewable generation technologies in ladié only the second in
any developing country. It has provided valuablauinto the development of Indian energy policy arill be relevant to
policymakers in other developing countries. Theil®Pa@f the Learning Model for Modeling Endogenousciinological
Change by taking account of these issues. It hasilple both to improve the models used for makivgt projections and

to examine the potential impact of remaining fosticey problems.

Gopala Krishnan (2015)° study pointed out that electricity is a criticalfrastructure for social economic
development in the past, present and future incthentry. Some relevant aspects of the global sitnaiave also been
discussed. In the study evaluates the developmiettieohydropower sector and the relevant policieshe Central
Government related to the hydropower sector. Tlieoaexplained India was able to use all the exalivie hydroelectric
power in the region including the Himalayas in @etion with its neighboring countries there is otential to play the

main role in energy security. In order to achielis goal, India is well prepared to focus on theedgpment of hydro
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energy enough to meet challenging sites mosthhénHimalayas. He suggested that there should bmvadie energy

projects to meet the future demand of power ircthentry by which the object of power to all canaohieved.

Faria (2017)" studied the impact of Brazil social economic vaeabn 56 hydropower projects made in Brazil
between 1991 and 2010. Average income life expegtiavel, level of education, piped water, publiectricity, Teenage
pregnancy, and HIV cases were selected as sociostowvariables affected by hydropower project. isriesearch paper
minimum and a maximum value of the research mettwwdcreating a human development, index has beewd.us
It explains the large hydropower project affectedi@-economic development in Brazil. The first describes how large
hydropower’s plants are built, affected the locdDR5and public revenue of Brazil. The second setritess how
hydropower plant socio economic variable of Braltilis research concluded that the short-term hyower does not
affect the socialeconomic development but in theyfterm it makes the investment route to othemfées. That's why to

increase investment in the future and increaseédlwan help in improving the status of socio-eaoimdevelopment.

Akova et al. (2018} identified that the environmental impact of sniltiropower project plant in spisske Byster
Slovakia. The paper highlighted that the importan€eassessing the impact of construction on therenmental in
phases. The main objective of this paper was tdysisaand evaluation the environment impact of $rhytiropower
project by use of the matrix impact. The study doded that Environmental assessments based onetifmical
description of the project as well as predictionl @&valuation. Environmental requirements for caridton the negative
impact on the environment is minimized in the prapay phase of the project by analyzing and assgdke impact of
the construction on the environment, thus avoidingncrease in costs due to unforeseen impactaglthie construction

phase.
OBJECTIVES OF THE STUDY
* To study the overview of hydropower projects in ldthal Pradesh.
* To analyze the growth of hydropower projects in Bdimal Pradesh.
RESEARCH METHODOLOGY

The present study is an empirical study just tovéra the Status of Hydro Power Projects in Himaé¢haldesh.
The study area will be featured by changes dubisoHydro Power Projects. The study will be conddabn the basis of
Secondary data. A secondary data is one whereglatdlected from the publications. The presentigtwill be based on
the relevant information from the secondary datas Type of data will be collected from the pubtioas, office records,

newspapers, magazines, existing literature, inteamel other scholarly work.
Current Status of Hydro Electric Plants in India

With a population of well over a billion people asf-growing economy, India electricity demand ipented to
double over the next decade. India currently hag &tk in the world for potential hydropower capyaci97 hydropower
plants above 25 MW and 9 Pumped storage statiorarljN4800 large dams have been built in the cyuriydro
generating unit sizes have increased from 22 Mwn{fthe independence) to 250 MW till today. At ttime of
independence the installed capacity of hydroelegower was only 508MW and then the number of umitsrating was

only 51. Indian government invests in large amofort the development of hydroelectric power. Sooterathe
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independence in the year 1948, the constructioBhatkra and Hirakund dam started. The constructioBhakra dam
completed in 1963 and the construction of the Hidalam completed in 1957. In 1955 the construatfdNagarjuna dam
started on the river Krishna and the constructias veompleted in 1967. Another large gravity daimdsa Sagar dam on
Narmada River. The construction of the dam wagestan 1984 and it was commissioned in 2005. With passage of
time, many large dams are built across the natiyaroelectric power stations are built across theémms and thus they
help in the production of large hydroelectric powerydropower in India has mainly three sectors, dejreg upon the
entity that is generating the power. These entities the Central Government, respective State Gowemts and the

private companies. Table 1 shows the sectorwigdalied capacity of hydropower in India.

Table 2: All India Installed Capacity of Hydropower (MW) Sector-Wise as on 31.09.2018

Sr. No. Sector Installed Capacity (MW)
1. Private Sector 3,394.00
2. Central Sector 12,151.42
3. State Utilities/board | 29,942.00
Total 45487.42

Source:Central Electricity Authority

Table no.2 shows the sectorwise installed capadfitirydropower in India. In the table, hydropoweis Heeen
classified three categories namely private seatentral sector, and state utilities/board. Whereximam installed
capacity found 29,858 MW instate utilities and daled by 12,041.42 MW in the central sector and 8,88V in the
private sector. It was shown that the highest Ilestacapacity of hydropower is found 29,858 MW tate utilities.

Hydropower Generation in Himachal Pradesh

Himachal Pradesh is known to its snow-fed riverd ainulets flowing in almost all parts of the Hinfead
Pradesh. Himachal Pradesh has been blessed withy@®electric potential in its five river basinamely Satluj, Ravi,
Beas, Yamuna, and Chenab. The total power potasftiarious river basins in the state is estimate@7,436 MW which
is available in five river basins. The basin wisgential are Satluj (13,332) MW, Beas (5,995MW)e@ab (4,032MW),
Ravi (3,237MW) and Yamuna (840MW). The basin wis¢ads of the hydropower potential in HP have bgien table
no. 3. Out of the total harnessable potential afual?4,000 MW potential to the tune of 21,500 MWeably stands
allotted under various sectors. The total poweemptial of five river basins in the state (2018-19gstimated to be about

23,063.63 MW. The basin wise details of the hydmgropotential in HP have been given table no.3.

Table 3:Assessed Hydro Power Total Potential (MW Himachal Pradesh 2018-19

S. No. Basin Hydro Power Potential (MW)
Satluj Basin 13,332
Ravi Basin 3,237
Beas Basin 5,995
Chenab Basin| 4032
Yamuna Basinp 840
Total 27,436
Source: www.ibef.org,

G WIN|(F

Classification on the basis of the assessed hyaveptotal potential (MW) in Himachal Pradesh hasrbehown
in table no. 3. It is observed from the table tmaiximum assessed hydropower total potential (MWinébin Satluj basin
i.e. 13,332 and followed by 5,995 MW in Beas badi§32 MW in Chenab basin, 3237 MW in Ravi basid &40
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hydropower total potential (MW) found in Yamuna imag-inally, the study shows that the highest as=sg:$rydropower
total potential (MW) found in Satluj basin.

Table 4:Basin-wise Hydropower Installed in HimachalPradesh 2018-19

S. No. Basin Installed Capacity (MW)
1 Satluj Basin 10,124.45
2 Ravi Basin 2,895.29
3 Beas Basin 5,564.08
4 Chenab Basin 3,701.64
5 Yamuna Basin 778.17
Total 23,063.63

Sources:Himachal Pradesh Power Corporation fd.

Table no. 4 shows that the basin-wise hydropowsaailed capacity in Himachal Pradesh. The tablécttephat
maximum hydropower installed capacity found 101384/ in Satluj basin and followed by 5564.08 MW ied&s basin,
3701 MW in Chenab basin, 2895.29 MW in Ravi basid @78.17 hydropower installed capacity (MW) found’amuna
basin. Finally, the study shows that the highestilled capacities of hydropower are found in $athsin.

Table 5: Year Wise Installed Hydropower Capacity (MV) in Himachal Pradesh

Sr. No. | Years | Installed Power Capacity (MW)
1 2008-09 1,896.5
2 2009-10 2,030.2
3 2010-11 2,326.7
4 2011-12 3,584.9
5 2012-13 3,770.1
6 2013-14 3,986.0
7 2014-15 4,578.6
8 2015-16 4,463.0
9 2016-17 3,892.7
10 2017-18 4,018.9
5000 4.578.60 4 463 00
4500
1000 < 55490 277010 3,986.00 3,892.70 4:018.90
3500
3000
2,326.70
2322 1.896.50 2:030.20
1500
1000
500
0
Years 2008-09 2009-10 2010-11 2011-12 2012-13 2013-14 2014-15 2015-16 2016-17 2017-18
B [nstalled power capacity (MW)

Sourcewww.ibef.orgl?7
Figure 1: Year Wise Installed Hydropower Capacity (MW) in Himachal Pradesh
Table no. 5 shows the year-wise installed hydropaapacity (MW) in Himachal Pradesh. The study aév¢hat
highest installed hydropower capacity (MW) in theay;, 2014-15, 2015-16 and 2017-18 i.e. 4578.6, 4488d 4018.9.
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While, in other side average hydropower capacityMMnstalled in the following year, 2013-14, 201%;2012-13 and
2011-12 i.e. 3986.0, 3892.7,3770.1 and 3584.9. mhlimh hydropower capacity (MW) installed in the foliog year
2010-11, 2009-10 and 2008-09 i.e.2326.7, 2030.018%6.5. Further, the table shows that highesaliest hydropower
capacity (MW) in the year, 2014-15. Whereas medinstalled hydropower capacity (MW) in the year 2a1® and
minimum installed hydropower capacity (MW) in theay 2008-09.

Table 6: Power Harnessed Under Various Sectors

Sector Capacity (Mw)
HPSEBL 487.55
HPPCL 165.00
CENTRAL/JOINT 7,457.73
HIMURJA (STATE) 2.37
HIMURJA (PRIVATE) 291.45
PRIVATE above 5 MW 1955.90
HP SHARE 159.17
Total 10,519.17

Sources Economic survey 2017-18.

The State has been accelerating the pace of hydmpidevelopment through the active involvementathlthe
public and private sectors. Power harnessed uralgsus sector in Himachal Pradesh has been shouwabla no. 5. A
table shows that maximum power harnessed underdBoint i.e. 74,57.73 (MW) and followed by 1955487.55,
291.45,165, 159.17 and 2.37 (MW) power harnesse@ruRrivate, HPSEBL, HIMURJA(Private), HPPCL, HP ARE,
and HIMURJA (State) sector respectively.

CONCLUSIONS

Hydro-power was considered as one of the mostat@siisources of electrical energy due to its envirentally
friendly nature and extensive potential availatiieotighout the world. Hydropower presently is thgdeist source of
renewable energy in the world and play a predontinale in the worldwide production of electricithlimachal Pradesh
has many hydropower stations which generate powaniount. Himachal has made a commendable strigenarating
hydro-power. The revenues generated by the hydrjegts will be the major contributor in the staketlgequer in coming
years. Having the capacity to generate the HEP flanmiver and its tributaries, a large numberafropower projects are
undergoing in the whole state. Hydropower develatnweas the main source the growth of economic dandi of the
state. The maximum installed capacity found 29838 l-state utilities and followed by 12041.42 MW time central
sector and 3394 MW in the private sector. The staidp shows that highest installed capacities dfrdyyower highest
assessed hydropower total potential (MW) found &l basin. Further, the study reveals that highHastalled
hydropower capacity (MW) in the year, 2014-15. Wdasr medium installed hydropower capacity (MW) & year 2012-
13 and minimum installed hydropower capacity (MWYte year 2008-09. The study concludes that thermem power
harnessed under Central/Joint i.e.7457.73 (MW) fafidwed by 1955.90, 487.55, 291.45, 165, 159.1d ar87(MW)
power harnessed under Private, Hpsebl, Himurjavély), HPPCL, HP Share and Himurja (State) seetspactively. The
Himachal Pradesh has been marked as the powemsthta good potential to produce electric enefdye pressure is not
just to make electric power, but to make clean powih good technology use which is less damagind aore

environmentally friendly.
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