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' ú =bi: ú =bJ ú =Çá ú =tTo.nt the amaun1 of StW C!l¢11.)' pment ne.1r í Ü ú =ú É =\lf the plltnct htcausc fact91i; cuch i\' 
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ä > y D q o J l a r l ä l ú =
lndn bu ú =ú =lbe ú =ú =msis fur ã ~ å ú =
ú ú q Ü É =ú ? N N ú ú =ú =prim:sril}· dtpcnds un cont 
ú ? D å D É p K = ë å K ú ú =on hydro powa fulwwtd by oatnn.l ps. 
C'ool ú =has moo\-:a.ted the rouotJ) to look for otha 
ú =t'i.> ì K K ú =á í ë ú =ú =lndiA has a ttcmc.odous 
ú N F =tbr (l(.10\--00\cnttoc.\I cnetgy sources.. l1ldia is tht 
fusl coonccy t\l stl \If\ ' ú í É =É í D D ú J å Å å í =ú =fu· the 

• \\ .,. ú = tt: •lUft .. ,. .. o .. ú ’ =n. 1t, Mtiu.:.try N N " n2d 
R • ,\\_t.., Uo.-.ri;; I y ú o K F = \1fu.:i1 b ê K ú â ã ú = :.p-.nal Wlll\ 
ll!.'- -...:1'--.:oryl!-- •(I n:-c.a.. ú =: .., ú K ì ? ? N å =em1.'st.ln.. l nc ã ú å =auon of 
p n ú D K ä ä Ñ =ú ó =aiding the oountr} to nwet •ls CSlCfgy derrntsld is in 
ú Wy Ü > ä K k ä ç � ä á í F K = reliabilit). -.ad i:a..'\e of mst:tll.:llion in lltnited 
ú =of runt' The solar rower ú ç å =is C¢>-friendly as tt 
doc$ a f [ ú = indude SD)'. ha.nnful É ã í ú ç ì ë =and ts n noise-Gtt 
ú =.. u iihe insialbuon Md numtnt costs for a tong sp:rn of 
time ll> less.. MQU\)\"tt, the tu$t of solar ú =has bctn 
ú ~ ë =a sign of Å ç Å ç ú =to mcreast the nwnber 
of installations. The cost of solar p:llld.s ú =reduced from 
$•6.tii \\'alt m 1977 U> SQ.74fw:itt in 2613. FoltowiI\g this 
trend. Vie Jn."'CS are np«ttd to ú =b} the end of 2017. 
lbcre are 1 ft'\\ dmwbadsof solar po\\ tr gcieration. As this 
proctSS. mt.int} dcpendson ctima.tic oondi.bon., ë ì á í ~ Ä ú =battery 
b.1nl: bas to tiemswled fur ä ç ú ê = period of operation. 
’ ú =tilt' OOSl of the S)'Stem.. ë ú =the power produted 
y Ä å K ú =adapmel is y ú ’ =ro" • to prodnt."e I huge UlOIJn( of 
pov.-et.IDOO! number of PV panels mUSI. be É ã é í ç ú ’ É Ç = in 
ú =pm<&llel, \\btch follows the requirement of a vast 
arc:ancl1''00t. &sides these., solar toerID' has become 
~ í N ` r g ` N Ö ã ú t P N ú =~ Å ê ç ë ë ú =globe. {J} 

>.000· P ú MM=bows of bright suolii{ht ovcm year (krmumng 
ú á ç å ë =(leaving Jummu & Ka. .... bmlr.nl1fthtastcrn atatco and 
KCCl.ln) ú Ü y D K =MQund 2.600 2.800 hours of bright Slmlitf11 
ovtr a year. Consideringsolar tnd1atlon ~ Å ê ú D = tbe cot111try

1 
p í ~ ä ú = like R.ajasth1Ul Qlld uujGf\lt t\."CeiW IOOI\: than '.2,00(} 
\.\\'h.'m2, wlule: stntcs like the ç å ú ? ä ä = io the northemten1 J'lilr1 Q( 
the country. east Bibar, llrtd nortll·west Bengal receive Its' 
cb· n 1 OU k\Vt> n-C With thi' antount of solar mdi tivn l11d1a 
can \1.·h1r' e huJt' anll1unt ol tuug) í X N K Wê á ú ê ~ ä N ã N = l 1 •ore I 
sbo":. th: "' mlabiht) of -;olilr ratlulwn .11:11h'> 111l 1hc M tcs 111 
tnd1a 

Fig: I. I Solar .Radiauon in India 
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1.l Carbon emission of India: Jn ä ú ë =Uian two centunes (lf 
industna.l revolution, the actions of human berngs ba'e led IO 
detmorotton of cesouroe:. on the Earth-beautifut and flUfJle 
result of mil hons of years of e'lloluhon The time ú ë =i:r.ltne lo 
act, to repair 3nd ptepare for the future. so that humnnit) will 
have fUl1Jm é ê ç ú > [ É ú =m its evolution to a more consCU>llS 
and fa11 worhl. Today. our plan.et i5 running out ol stcnn 
Ä É Y WWä ì ë ú = it docs not any longer ha"'e its 0\\n natural means to 
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L-.oes:zsaiu: ú ='.s eoolog1c.al print Natural Ä ~ ä ~ å Å É ú =prove ro 
ú =trag:iJe than men have been used to 
ú = for ú K = The erosion of biodiversity bas reached a 

lt'\-el_ ú =lrfe s history_ on Earth. Ninety per cent C02 
LiCSJ'Jl:i.:> ú å Ö ã ~ í Å =from fossil-fuel combuslion and, rherdore, 
ú ã ç ç =by the followmg three main factors: 

ú ’ = demand or I.he level of energy-intensive activity; 
JD paruooJar. related to power generation, basic matenals 
,j;JdUSU1'. and road transport 
(llant;CS m energy efficiency 
Shifts an fueJ mix, such as from carbon-intensive coal to 
ú =-c.arbon gas. or from fossil fuels to nuclear or 
;e:oewable COeig)'. 

•s 002 É á å á ë ë N Mú J in 2013 continued to increase by 4.4 per 
.w ú =2. J billion tonnes, making it the fourth largest 
e.t:llttJOg country. Å ä ç ë É ú ó =following che European Union, 

""11 ahead of the Russian Federation, which is the fiftb 
mritting counrry. This high ranking is partly caused by 

· of JtS population and economy. The workforce is 
· g in the industry and seivices sectors, partially 

of mtemalional outsourcing. Per capita, India's C02 
· ons wea much lower than those of most developed 
· - and China The mcrease in 2013 was mainly caused 
7..3 per cent increase in coal consumption, which 

fo 5q per cent of Jndia's total fossil-fuel primary 
.. '"'Jl."'-"DJ'I on and 55 per cent ofits total primary energy 
r p:·oa. n 1!> gr·m1h rafr \\'3$ ä ç ú É Ñ =than in thC' pre\'iOUS 

ú Wä ä = 1]lllC'b higher than those of 2010 and 20.11. Coal-
yower production. accounting for almost 70 per cent of 

#:India ·s coaJ-rela.ted C02 emissions, grew by about 13 
m 2012. the highest annual growth ever. Figure 2 
ú =continual growth of carbon emission in the last 

ú ú ú =of India in comparison to the USA, China, and 
fl'!llme<lll Union. TI1is clearly depicts that the pattern of 

mnssion has hugely increased with respect to tl1e 
nations due to industrialization, whereas the 
countries can play a vital role by emphasizing on 

:a:ile en.erg)' for reducing the sudden climatic change. 
m:ld must almost completely decarbonize in the next 
)'eaIS. and me vast majority of fossil fuels have to be 
6e ground. if we are to have any hope of tackling 

• 62.nge effectJ\'ely. The warning js based on one of 
w findings of "'Trends in Global C02 Emissions 20 I 4 

"'tft:zl the scientific case behind 2°C as a 'safe' level of 
i.anni.ng-a figure that has underpinned climate 
zrir.md the globe is rapidly weakening. (2) 

Poller Generation in India: Jndia is rapidly 
å ú =ii-' ant of the most attractive markets for renewable 
r.r.est.mems in the world. Depending on the location, 
ú =ro!ar insolatioo varies from 4-7 kWh/m2 with 

ú D [ Y > = unny Ç ~ ó ú = m a year 1• around 5 PWhl)e#f l#}O TWJ 
This is too far ftom chc currenr value of Jndm'• total mav:I 
cono;umption We sllll have " 101 of acope in the area "' ID! 
!lolar and wind wtr encratron. India mrrodu«d vm0t11 
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Fig: J .2 C02 Emissions from Different CounlneS 

measures which helped in the groWth of renewable ú p v =
deployment in I.he country. These measuto á ú ä ì Ç Å = boch 
demand and supply side to promote renewable eoeJS)' growth 
Jn 2006, the rural electrification programme was the rrrsi Slcp 
taken by the government of India to recogruze the ú =
of solar power. This programme includes ë ç ä ~ ê ú =sum 
lighting systems, solar lanterns. and solar home sysmns. TbiJ 
programme gave an idea of off-grid applications. ltl 2'XfJ. 
India brought semiconductor policy eocouraging JT and 
electronic industries. Silicon and PV manufacturing ú =
wen;! also included in this pohC). Th1.11 m .. e h.:. lp!d m ú =
growth of manufoctunng indm.uy Sol.ir rnr ion of tl e lnda'l 
Railways is to achieve the target of bamec;smg solar encrg) of 
I 0 per cent of IndianRailways energy consumption by 202.0. 
The Indian RaiJways bas planned to set up 1,000 MW pbn:!S m 
railway/private land and on railway buildings with lbt mppon 
from railway energy management company (REMC). a jomf 
venture of cbe Ministry of Railways and the RaiJ Tedmical 
and Economic Service (RJTES), and the Solar Energy 
Corporation of India (SECI), a public sector unit of tJx: 
MNRE. The mission operates in the following four plmes for 
a period of five years. The Indian Railways bas pl:mocd to Id 
up I 0 MW solar-based lighting systems at about 500 5SalJOllS. 
4,000 level crossing gates, 50 office buildmgs. 400 mm 
lights, rail coach factory (Rae Bareli) and solar w:stt:r ú =
etc. Tenders for 6 MW solar plants at 200 stations a.ad 2b 
rooftop sites are under evaluation. The Indian Railways bavt 
installed J MW grid-connected solar power plaro oo the 
rooftop of Katra Railway Station. The annual generation ç Ñ ú =
plant is about I ,445,000 units of electricity and it redo«S 
about I 0,000 tonnes of C02 per year. India's total sola:r 
installed capacity as on March 2014 is 2,632 MW figure 6 
represents continual growth in the area of solar pbotoVoftaic 
power generations and by the end of 2014, lndta had achieved 
3 .3 GW of total solar installed capacity and st.ands at 1 lth 
position in the production of solar in the world. j ç ú =than 4 
GW renewable energy projects were installed in the 2014-15. 
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;tl}-2i)OO sunshine hours per year. With this, India's 
i1T ú ="e:r reception, just on land-considering about 
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The lotnl solar cnpncitv instnllcd during 2014 IS Wtl'i t.112 
MW shghll> hig.hct 1han the tarset or 1.100 MW Recently, 
ú Ü É = ú å ä N ç å å ä = Institute of Solar Energy (NISF), nn outooomt>Ull 
institute under MNRn, ha.<; cslimntcd tndin's llolor potcntinl or 
the order or 748.98 OW. considering only waste lnnd ond 
olher land arens kept for instnllotions. In 20 IS itsd r, 400 kW 
ê ç ú Ñ y ç é =solar power plnnt has been inslollcd succes'ifully nt M 
Chmnnswamy Stndium at Bengnluni. TI1c plu.nt is designed lo 
produce 5.9 lakh umts in n year nnd also reduces nhout 600 
tonnes of C02 emissions over n ycnr. The excess power 
generated is sent to Bcscom grid, ith tariff of N9.56/unit paid 
to Kamatakn State Cricket Association. (3) 

1.4 Challenges of Solnr Set'tor In l ndln 
Solar seclor in lndin is facing many chnllc11ges, such as high 
cost of generation. This is bccnuse of the dependence on 
imports of wafers use for Lhc manufacturing of solar cells. 
Solar projects are capital iutcnsive and the lock of an clicctive 
financing infrastructure. Currcntly, rescarchand development 
in this field is slow due to lack of collnborntivc goal driven 
efforts. Technical innovations for improving the efficiency of 
the systems are necessary to exploit the potential. Another 
major challenge is the lad. of standards which results in the 
fragmentation of tJ1c mnrketnmong suppliers and 
manufacturers. Standardization of systems may lead to 
rationalization C\f cost a" rompanie cun 1m est m ê Å ú Å ~ N =ch and 
de\ dopmt•n1 and prnmotl· Ill'" er tcdrnoln):t\ \l• ml'l.'l 1lt1• 
common spcd licitt 1on-:. l".ic1litating Ç E ä ú í ’ N = Ö ú ä y =t'1 111ne11t :md 
mdustry cooperallon and creating ~ ï ~ ê É å Å ú ë =about the benefits 
of solar energy among the consumers can promote the growth 
of the solar sector in lnclia.(4) 

India Solar Installations (MW) Ftbl1, JOU 
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Fig: Solar lnstallations in Ind ia 

CONCLUSION 
Solar energy can play a vital role in reducing 1he demand 
supply gap in India by installing rooftop and solar parks. 
There are still significam barriers that need Lo be overcome for 
faster growth and adoption of latest technology. I lowcvcr, 

recent dcvclopmc1\ls in tcgulotory, policy, and Ii . 
sectors o.re likely to piny a prominent role in i111"r nanc1at . · I 1· ov1nu 11. ott.roctivcnes:i of lhc mvcsLmcnls m 60 or sccto C c- •11; 

f1nnncc security, ncces11 to the grid and purchase 0; ·_ OM or 
• - h . tl . I h .... wcr h the mnlor concern ol l a m ustricr. w lie ore 10 L. d 1 .. re 

ú = I ..i· II\; a i ê É ë ú =Since, the environment ls wcl ? y ä ä ú é ç ë É í ä I = Lhe prograinmc · 
achieve its target in the coming years nnd lndi:1 can c Cin 
one of the leaders in soler cnt'lrgy in the world. 111crgc tis 
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