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ABSTRACT

The power sector in India is growing at a fastée iia the recent decades. Even with the growthbofuia5.6%,
an urban population of about 6% and about 33% efrtiral population has no access to electricitye Témaining
populace is troubled by intermittent and/or unt@iaelectricity supply. Because of the increasiogv@r shortages the
economy is endangered and the governance has batiffioglt. The governments both at centre andestate facing
problems in providing the necessary assistanced@eople. Recently the Karnataka state has establicenters called
‘Nemmadi Kendra’ all over the state (approximat@dp) to provide an information technology (IT) eleabservices from
government to consumer at their doorstep. Majaritthese centers are situated in rural areas, wherpower situation is
very depressing. Hence the success of this scheam fully dependent on the availability of reliabpower.
Hence, government has come up with a solutiondeige power using solar photo-voltaic (PV) powehisTpaper studies

the relevance and performance of these PV systeihg igovernance.
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1. INTRODUCTION

India being a developing country needs energy toogiowth. Among the energy sources electricita isajor
input for the overall development. In view of tliisnajor thrust has been given for the growth of grosector, just after
the independence in 1947. Since then, the Indiavepeector has achieved an extraordinary growtm facfew number of
scattered small capacity power generating statsopglying electricity to small areas to strong oeail grids diversified
across the length and breadth of the country. Witk growth the electricity being supplied to ewvemote places in
almost all the States. Though this expansion wang@imenal, but the country’s escalating demand bas loonstantly
outstripping the power supply situation. Now, therent peak shortages are in the range of 12.3%henenergy shortage
being 7.7% [1].

The power shortages in most part of the network fareing the state utilities resort to scheduled an
un-scheduled outages regularly. Therefore the egsdirect and indirect economic impact is enormausich occurs
because of outages resulting from the capacitytaes. Some of the substantial impacts range frdlioms of dollars of
losses in the industrial sector to over sizing omping systems resulting in falling groundwaterelsvat a disturbing

rate in the agricultural sector.

The power situation is not much different in Kaalat state, where power outages are regular phemomen

The condition in rural areas is more serious, wileeepower outages of 18-20 hours a day are commauch situations
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the availability of the government services for tieal population suffers heavily. Most of the gowaents in India,
both at central and state have started implementiage-governance in all the sectors. The mosttaffiesection of the
government is the IT enabled service. This mainlyolves provision of documents related to land pprty and others.
It also acts as a link between the government asmuplp, which brings all the governments’ schemegpéople.

The state governments announce various schemesiaf development for the people. They need toh¢he people and
to achieve this governments designate some ceintefifages. In Karnataka these centers are refletoeas ‘Nemmadi’

(translated as ‘peace of mind’ in the language spdiky people of Karnataka) centers. It was the goment to citizens
e-governance project which was basically develdpegrovide information, have interactions, trangatt etc. between
them. Through this a variety of services (more ti38) were offered to rural citizens, which are edllas rural
digital services.

It was planned to deliver these services through &hters situated at hoblis (group of villagesytighout the
state. The services offered mainly consist of issaaf certificates/documents in as many as 4@ostss. It is the result
of people centric program of the government to heawt at the citizens of the state [3]. These sesvivere very essential
for the people of rural area for various activiti#he success of this project hinged on the avdithalof quality power
supply at all these Nemmadi centers throughout #&aka. In the initial period of the implementatiai the
Nemmadi Project, as there was moderate to heavgipoutages in all the hobli localities, there wharwe of failure of
the project itself. Hence Govt. of Karnataka dedite provide solar PV power supply/back up througits called solar
power packs to all these centers to make thenral@ht with respect to electricity. The governmantollaboration with
the state nodal agency for the implementation ofweble energy sources called the Karnataka Reneviatergy
Development Limited (KREDL) developed a schemervige uninterrupted power supply through thesdsuta all the

Nemmadi centers.

In this paper the relevance of the independent psweply to Nemmadi centers and their performaacudied.
The paper is arranged in the following manner. olddiction is taken up in section 1, in section 2 thedails of
Karnataka governance, power situation are discusseetion 3 analyses the performance of the salgpd®ver units and
in section 4 concludes the paper.

2. KARNATAKA: GOVERNANCE AND ELECTRIC POWER SYSTEM

The state of Karnataka is situated in the southpamt of India. It falls in the region of 11°35’ Nbrand
18°30’ North latitudes and 74°5’ East and 78°35sHangitudes, and is positioned on a table | ahdres the Western and
Eastern mountain ranges called Ghats, convergetheataNilgiri hill complex. It has an extension dfaut 750km from
North to South and about 400km from East to Wehe figure 1 shows the map of India and the map afmktaka.
Its area is about 74,122 sq miles (191,791 km?)chvts nearly 5.83% of the total geographical ase&ndia. Among the
states of India it is the eighth largest by ardathnlargest by population and consists of 30 dit#r Each district is
governed by a district commissioner or district ietxgte. The districts are further divided into siibisions, which are
governed by sub-divisional magistrates; sub-divisicomprise taluks containing panchayats (villagencils) and town
municipalities. According to the 2011 census ofidndhe total population of Karnataka is 61,130,764 which
31,109,415 (50.89%) are male and 30,021,289 (49.Btésfemale. This represents a 15.7% increasetheguopulation
in 2001. The population density is 320 per km2 88B8% of the people live in urban areas. The Staseiministered
through four Revenue divisions, 52 sub-divisior&sdistricts, 176 taluks and 747 hoblis/Revenuel€sr{2].
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The structure of governance in India, from capital villages is from the Principal Secretary of the
Revenue Department at the top level and the villgmuntants at the lowest level. Traditionallg tfillage accountants
used to maintain land records for a group of vélgin India. There are officials operating at theblh
(large group of villages), taluk (sub-division oflstrict), district, division and state levels wetn the principal secretary
and the village accountants. As per the record&amataka, there are 9000 village accountantdy sacving three or
four villages, for maintaining land records andesthecords related to the villagers. These recamdmtained by the
village accountants are not subjected to publiatsyy. Villagers had to seek out a village acconhta get a copy of any

certificate based on their records.
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Figure 1: The Maps of India and State of Karnataka[2]

The certificate (based on its type) was a documeguired for many common tasks, such as admissisohools
or colleges, application for government jobs, alitaj bank loans, and applying for benefits undetous government
schemes such as subsidy for seeds. The villageild access their personal records maintained byitlagje accountant
only through these certificates. The governmentesysdid not provide for any other means of accesmt verification of

citizen data [3].

In obtaining the certificates by the villagers ttade of the village accountant was very crucialisTbaused
difficulties in majority of the cases of obtainimgrtificates, because of many reasons which rarfiged personal to
official. The government after much thought camewith this project, which was to provide all thergces provided by

the village accountants to the villagers.

The operation of the Nemmadi centers is as follgwifihe centers consisted of a desktop computeemsyst
peripherals and an operator. These are connectadaliik back offices, which process the citizer@quest. All these in
turn are connected to the central data base centled the State Data Center (SDC) situated in Blemg, the state
capital. The exchange of data between the backeofind Nemmadi center takes place through the fD@é&sons of
security. When a citizen approaches the centre avitbquest for a certificate, the operator makesrary of the same into

the system, in the required format. If suppose dbificate had been issued previously then opers¢arches in the
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SDC and recovers the existing valid document frown $DC database. Then operator issues a printeofefjuested
document to the applicant. Whereas for a new rdgties operator scans the application of the aitialbng with the
necessary documents and uploads them to SDC. Abdbk office, the operator downloads the applicafimm the
SDC and compares with the hard copies received frmmNemmadi centers. Validation of the applicati®rarried out
and the order for issuing the certificates is gibgrthe higher authority at the back office. It male few days depending
upon the rush. Once the verification is over arelitisue order is given, the operator at the Nemmeater prints out the

certificate and hands over the same to the reqiiegiteen by collecting a nominal fee.

Karnataka is one of the few states, which had tiimindling of the power sector very early in 197#0shie form
of Karnataka Electricity Board (KEB) for the tranission and distribution affairs and Karnataka Po@erporation
(KPC), looking the generation aspect of the sectdwe installed capacity along with the state sHewen the central
generation is given in Table 1. The installed c#@pathe non-conventional energy sources (NCE) ighhibut the
electricity generated from them is far less thaanethe thermal sources because of many reasonsieékhenajor share of
the generation of the state comes from the hydeepdaround 3650 MW), which depends on the monsdbe. thermal
generation major share comes from the state’stfiesimal plant that is Raichur Thermal Power Staf(RTPS), which has
an installed capacity of 1470 MW. It is around 2fass old and facing many problems, which causés lite operated
partially. It has an average plant load factor b8 in the year 2008-09, a reduction from 84.22007-08 [4].

Table 1: Power Generation (Installed Capacity) Detids of Karnataka [5]

Sl. Source Capacity in MW as

No. on 31st Mar 2013

1. | Hydel Power 3652

2. | Thermal Power 2720

3. Diesel Plant 108

4, | NCE 4068

5. From CGS 1836

6. | IPP & Captive 1550
Total 13934

The situation on the demand side is very much amtib the rest of the country. The energy shortaga
continuing affair. The figure 2 shows the incregsirend of energy shortage [7]; even though theaie @apacity addition
during this period, but it did not suffice, becawudethe load growth. To fulfill the required shayeaof power, the state
government purchases the peak power at the highiestor overdraws the power from the national gfidis over drawl,
from the grid, results in a payment made towards &mergy charges at Ul (Un-scheduled Interchangé&dsr

This is a heavy burden on the exchequer.
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Figure 2: Energy Shortage in Karnataka from 2005 ta2009 [6]
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The load shedding schedules are announced fohaltonsumers; generally the urban areas are |éssteaf
compared to rural areas. It used to be 20-22 hofuasailability of supply in urban areas for mo$tlee year and it would
come down to 18-20 hours during summer periodhéndase of rural areas the situation is very gitimgughout the year
the availability of the power would be like, in @ayd 6 hours of continuous 3 phase supply betweam@o 6 pm in
two batches and single phase supply from 6 pm am@he next day. But the actual situation in thalrareas is much
more serious. The power availability would be ofdy 3 to 5 hours daily and it would be less in sgmaets of the state.

Such condition of the power availability in rurakas affected the Nemmadi project heavily.
3. SOLAR PV POWER FOR THE RURAL GOVERNANCE

The prevailing power situation in the rural areascéd the government to initiate the alternativevggrosource
scheme namely the solar PV power to provide nepgss@port in the Nemmadi project. A dedicated ohiindependent
power solutions was recommended for each of theecem all the hoblis. The details of each of tmits are as follows:
A solar PV power unit of capacity 2 kWp off gridpsy with a generation ability to supply power to @mputers,

one printer, two fans and two 2 LED lamps for 6 #sou

The average electricity required to run the ab@epiired appliances and devices in each of the Nelinceaters

for 6 hours operation is given in table 2 belowtofal of 3.32 kWh is required for the operation.

Table 2: Electricity Required for Operation in Each Center

Appliance _Rating Quantity T(_)tal Power | No. of Ho_urs Total_ Elec_:tricity
in Watts in Watts of Operation | Required in KWh
Computer 100 03 300 06 1.8
Fan 75 02 150 06 0.9
Printer 100 01 100 06 0.6
LED Lamp 10 02 20 06 0.02
Total 3.32

The scheme is to be supported by the governmeitaofiataka and executed through the state nodalcggen
KREDL. The estimated cost of the project was al$4t5 million. The cost was shared between the gfavernment and

the central government.

Even though the Nemmadi project was initiated iA42@s a pilot project, but it was completely es#igld in all
the hoblis by 2007. The solar PV power pack proyeas initiated in 2012-13 and it came into operaiio 2013 itself.
They were made operational in all the hoblis of th divisions. A study was conducted in three gidris of the
state namely, Gulbarga, Mysore and Belgaum. Thaildeaif the number of Nemmadi centers in each efdlstricts of

these divisions are given in the table 3.

The solar PV modules installed in majority of thenters were poly-crystalline type which has ancefficy of
conversion in the range of 14-19%. The batterigspled were maintenance free, tubular type lead &aitteries of
varying capacities like 96V /150Ah or 48V/300Ah whiare supplied with float valve. Each power paeseguipped with
power conditioning units which consist of MaximumoviRer Point Tracking (MPPT) charge controllers. Tillésine wave

inverters with DC input providing 230 V, 50 Hz AQtput of sufficient capacity were also suppliedhaéach pack.
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Table 3: Number of Centers in Each District of 3 Diisions Considered for the Study

Mysore Centers | Gulbarga | Centers | Belgaum | Centers
Mandya 38 Bellary 20 Bijapur 13
Mysore 27 Koppal 16 Gadag 6
C. Nagar 12 Riachur 32 Haveri 12
Kodagu 13 Gulbarga 25 U. Kannagda 27
Hassan 30 Yadgir 13
C. Magaluru 27 Bidar 24
Mangalore 12
Udipi 6

The power packs were installed as per the requineimeeach of the Nemmadi centers. Except for fédvihe
units were operational. The data obtained durirggdperational periods of these centers was cotlefte a period of
5 months from February to June for the year 2018 @verage values of the generation of power igetlivisions,
in each of the centers are plotted. The averagaian®ectricity in kWh generated by each of the pownits is found to
be 3.75, as per the data collected over this pefibe required electricity need (3.32 kWh) is cortdbly met by the
installed solar PV power units in majority of diletNemmadi centers.

Figures 3, 4, 5 respectively show the average sadficumulative electricity generation during th&smonths in
2013 in Mysore, Gulbarga and Belgaum divisions eetipely.

The electricity generated by PV power packs inciveters mainly depends on the solar irradiatidm€ain those
places. Karnataka has good solar potential in twege of 4.5 to 6 kWh/ffday and it is available for almost
300-320 days [7]. In all these divisions during ih\@nd May, the generation is higher than the otmenths as it is
summer during these months.
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Figure 3: Average Value of Electricity Generated inAll the Centers of Districts in Mysore Division
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Figure 4: Average Value of Electricity Generated inAll the Centers of Districts in Gulbarga Division
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Figure 5: Average Value of Electricity Generated inAll the Centers of Districts in Belgaum Division

It is observed that Gulbarga and Bijapur divisidreve higher values of generation compared to Mysore
a these regions receive more radiation in compansibh that of Mysore. During all these months diservation the

power units worked satisfactorily, barring few, ainhad some problems that are rectified.
4. CONCLUSIONS

The Nemmadi centers set up to help the governaneee wmot performing as expected, because of the
non-availability of the electricity during the wanky hours. The load shedding periods both schedateldunscheduled are
of very long duration especially in the rural areBse government in association with KREDL in Kaeda initiated the
establishment of solar PV power units in all theseters. These are off grid type units. The peréore of these units is
analysed and it is found that majority of the umite working satisfactorily along with all the asseries generating the

required amount of electricty.

In the earlier system of getting the documentsestiftcates of interest by the people was a kinti@fculean task.
All the relevant documents in support of the retpe<ertificates were to be verified manually, ®arching huge
volumes of records in the revenue offices. Thiddusetake place in the taluk had quarters, andecaitot of time was
required. The time varied from weeks to months stime. So, the citizen used to visit the officetqguiumber of times,
which used to cause him financial and emotionatlenr The money they used to spend was quite afmrdling on the
urgency of the document. Now the citizen needgptmd one fourth of a dollar to get the requiredutieents and without
wasting much of the time as the Nemmadi centere Vomated nearer to his/her village. All the phgbigork required has

now reduced to few minutes of search through the ldase and printing the requested certificate.

The use of solar PV units in the Nemmadi centesshiedped the state government in its governanceetheted

the efforts and trouble the citizens used to takgeitting the revenue documents.
ACKNOWLEDGEMENTS

The authors would like to thank the concerned aitths of the Nemmadi centers and the personngbfoviding

the necessary help and necessary information teesit
REFERENCES

1. Ministry of Power, Government of India, webditiép://powermin.nic.in/

Impact Factor(JCC): 1.5548 - This article can be denloaded from www.impactjournals.us




Sangamesh G. Sakri & G. V. Jayaramaiah|

Jeelani S. A. (ed), (2010), A Hand Book of KarnataKarnataka Gazetteer Department, Govt. of Kakaata
Bengaluru.

Aundhe M. D., and Narasimhan R. (2012), “Projectm®di: the bytes and bites of ICT adoption and

implementation in India”, Journal of Information dology Teaching Cases, 2, 29-45.

Central Electricity Authority, Ministry of Power,d@vernment of India websitettp://www.cea.nic.in/

Ministry of Energy, Government of Karnataka, websitp://www.gokenergy.gov.in/

Karnataka Electricity Regulatory Commission webhbite://www.kerc.org

Solar Radiation Hand Book -2008, (2008), MinistfyNew and Renewable Energy, Govt. of India.

Index Copernicus Value: 3.0 - Articles can be sernb editor@impactjournals.us




