India added 521 MW of nrooftop solar in QR
2021’

The tanget get {on installed golar enengy
copaciky f8 100 QW by Manch 2033 — 40 GW
sooftop golar and 60 QW ground—mounted
vty gcale.
‘Howeven, acconding to data by the Central
Electaicity Awthoxﬂ.)c (CEA) undex the Union
Ministry of Power, India hag managed to
nstall only 4334 QW by July 2021
“The nooftop goflar ingtallation hag been
particulanly digmal.
Accornding to Mexcom India Regearch's newly
refeaged Mencom Indla Rooftop Solar Manket
Report Q2 2021, India has added 521 MW of
sooftop golan capacity in the sgecond quanten of
the callendan year 2021, which {8 the highest
capacity tngtalled n a quanten.



Lockdowns glowed green enengy push’

Acconding to a nepont by the Tngtitute {on
Enexgy Economicg and Financial Analysis (TEEFA)
Lockdowng slowed nenewable enengy
installations in the country.

Kex HLg,hﬂ,Lg,htg of the Repont:
India hag said that [t would ingtall 175
gigawatts (QW) of green enexgy by 0L
and 450 QW by 2030 but only ¥ QW of
such capacity wog added in the financial yean
00— 1.
‘The pace 0{1 nenewabl e enengy
ingtallation L8 Logging behind India’s
A0 torget.,
In (k3 analys(s of monthly volumes and
prices at the Indian Enexgy Exchange
(TEX) (the Loargest power exchange in India),
the TEEFA study found that the amount of
power tnaded (ncreaged by A0 over 00,



by 3% {rom the 2019 {i{gure and by 307,
oven L0718
“Thig Led Lo prices on average Lncrensing
by 387 {rom the 2020 notes.
Hod there been more access ro renewable
enengy, porticulonly wind and hydnopowen,
t could have contnibuted to Lowen
energy prices.
Coall gtocks hit a new nrecond high ot the
end of 2020-21 ond exceeded the monthly
averoges of the previous five yeans.
-Greaten rellance on cool Lmports will
increage thexmal powen priceg in India,
,Q_,e.ad,f.ng. ‘o Hj,ghe;:. prices {10?:, the

vltimate congumenr.



Renewabl e Energy To.h.g,etg and Achievement:

Target and :
achievement |

India has installed / /Y3
43.94 GW of solar .i‘.;-/’--.= .
energy capacity until o W S

July 2021 while the

target is to generate apa
capacity of 100 GW by  solar energy | 100 GW | 43.94 GW
March 2023. The table Wind
lists the renewable energy 60GW | 39.58GW
energy targets for

various sources and the :mmlf;ydm
installation capacity
reached by July 2021 Bio energy 10GW | 10.17GW

Source: Central Electricity Authority *till July 2021

5GW 4.79 GW

Suggeston:
The ellecknicity gystem needs {lexible and
dynamic genenation golutions such ag
batteny stonage, pumped hydro storage,
peaking gag—fined capacity and {lexible
openation of (ts existing coal {leet.
-G,ovexnment shoulld accelenate the
deployment O{I such sounces to he.ﬂ,P meek
peak. demond and algo balance the gaid at a

lowen cost.



Tndia’s 200 an aky: Midestones and challe

India's Efonts (n Solar Enengy i Manufackuning
Capac Ly
+ In 021, India added a total of 10 Gigawakis
(GQW) of solan enengy to [ts installed capacity.
. India already hag mone than 50 QW of installed
solon capacity.

. Tndla's copacity additions place the country Sth in
the wonld [n teams of golan power deployment,
accounting for about 65 ¢ of total wonldwide
capac Ly,

. Acconding to Caigil, India hag 3 GW of golar cell
production capacity and 8 QW of golan panel
production capacity.

Why (s Tndia {al{ ing shont (n soof—top gofan
ingtal fationg?
. The gharp increage (n Lange—scale ground—mounted

golon enengy (& symptomatic of a gignificant
drive acnogs the countny to increage the share of
ubiLity—gcalle golon projects,
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. There seemg Lo be a g,h,ea;teh, {iOCug on such
projects over gmalflen nooftop projects,

- Regldentiol congumers and Small and Medium
Entenpnises (SMEsS) that want to ingtoll nooftop
golox (RTS) have Limited financing options.

. RTS continues to have Limited penetnotion across
the countay, owing to Lukewarm segponges from
DISCOMS to adopting net metening.

Chalfle o India’s golon powen caracs add,Lio

. Degpite Lange incneages in installed golon
capacity, golan enengy’s contaibution to the
countay’s powen output hag not kept pace,

. For example, golar powen genenated only 36 ¢ of
Indla's total electnicily generation in 2013-30.
- Domestic golar manufacturing capacity (8
insuficient to meet the countny's cunnent
progpective demand {or golan enengy.

. Land cogts, substantial TRD (expand) Logges and
othex mneffrciencees, and gagd integration L3sues
continue to plague the wtility—scale golax PV
buginess.
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. Conflicts with Local pecple and blodivensity
pregeavolion norms have algo anigen undex Jl,wc,ge
scale golax powen plants,

. Funthenmone, becauge India Lacks the copacity to
manufocture golan wafens and polysilicon, these (8

no backward (ntegnation in the gofar value chain.

ecommendationg:

. For gollon gystems, India hags to embrace a
cincullar economy approach,

. Recycling and neuge of golox PV wagte thaoughout
the gollax PV supply chain.

- India may want to congider adopting norms

for. Extended Producer Regpongibility (EPR),
negolving wagte management and supply—side
regbarckions,

. New financial mechanigmg to Lowenr Lending costs
and Lowen the nigk of invegtment {on Lendenrs,

. Increaged knowledge and acceggible {inancing for
golox projects could help engure thot sofan
devices are wuged by a Longe number of SMEg and
hougeholdg acnogg the countay.
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and mrages:. India's gofan power e »x tongets

India's 200l an power qgenenalio

o India L3 nanked {ifth in teams of installed solax
powen capacity aftex China, US, Jopan ond Germany.

e Tn 2021, the total instolled gofar copocity in
Tndia wog about 55 GQW.

. Solan enexgy production accounts for roughly half
the total senewobfe enexgy (RE) capacity of India
(excluding Lorge hydsopower) and about 14+ of the
total powen genenation capacity of Indfla.

India Set to Fall Short of Solar Capacity Goals
Projections indicate 2030 target will be missed by 86GW

300GW cumulative installed solar capacity

Estimates Shortfall from "'—]‘J:jff;.:_ii;

government target =~

200
100
0

2017"18 "9 20 "2]1 22 23 24 25 26 27 28 29 30
Source: JMK research |IEEFA



. Of the 5% QW capacity, neanly FF L& conkributed
by the gaid—connected utility—scale progects and
the remaining (8 {rom the gald—connected sooftop
and off—gnid progects.

TIndia’s 20fax pol.ic

o Ever gince 2011, India's golar sgector hag moade
congidenoble progress at a compounded annual
growth note (CAGR) of nearly 53

. The golan enengy produced wag about O0SGW in
2011 ond {8 about S5QW n 2021

. The Jawahanlal Nehnuw Notional Solar Migsion
(JNNSM) (National Solox Misgion), started in
2010, wag the fingt step of the govt towonds
promoting and developing solax power n India.

o Acconding to the Notional Solax Miggion, the total
ingtalled copacity tanget wag get ag LOQW by
O A.

. Congldening the progress made, it wag neviged in
2015 to 100GW by 2023

. Again n 021, the govt get a golon tanget of
300GW by 2.030.



Shoatia n India’s s0flon ex Lo

Tndla may migs achieving (ts 2022 tonget of
installing 100GW of golar power capacity.

TALL Apnil 2022, only about 55GW of the 100GW
tonget hag been met (100QW congists of 60QW of
wtility—gcale and 40QW of nooftop golan capacity).
Tt (8 expected that about 19GW of solox copocity
L8 Lo be added in L0

This meang that about 267 of India’s 100GW  goflan
tonget would not be achieved.

A deficit of 25GW in the tangeted 40GW sooftop
ol an ;!;ah,g,e;!; wag on the expected [ines.

Thenefone, (t (8 the shontfoll in snooftop solox
power that (8 posing challenges to India’s golon—
adoption policy.

€020 Or OXr —

In 015, the govt gtasted the initial phage of
the gaid—connected sooftop golan programme with
an alm to incentivige (rg wmge In regidential
wnstitutional and goclal areas,

As of November 2021, of the 4GW et for the
negldential gecton, only j_._’l_G,W had been achieved.



. The disnuption in supply chaing cauged due to

the pandemc hog I“unthe,n affected the
Lmpllementation of nooftop golax programmes.

. In the initial stages, Tndia’s nooftop golar gectonr
wag tmpackted by [gsues such ag

O

O

Lack. of congumen awareness

Tnconglgtent policy {rameworks of govis

. In the necent yeang the [ssues which the nooftop

golar gecton {ace anre,

O

Pandemic—induced supply chain disruptions
and policy negtnictions

Regulatory challenges

Limits on net—metening

Taxes on Lmponted cells and modules
Challenges in negotioking powen supply
agreements (PSAS)

Problems with Bonking and Financing
Delays in the approval of grants



How quickly can India move away {rom coaf?

Siansdicance Coal. in India

. Cool (s the most crucial ond abundant fossil fuel
found n India

. Coafl—baged plants have fowen capital cogks compared
to hydel and nucleon plants.

. The country's industrial Heh,;'d;ag,e hag been bulit
upon Lndigenous coal.

. Coal accounts fon about 559 of the country’s
enengy needs,

- Ag to Inteanational Enengy Agency's India Enengy
Outfock 2021 sepont, enexgy uge n India hag
doubled gince 000 and about g20v of the demoand £s
still being met by coal, oll and golid blomass.

. Commenclal primary enengy congumption in India
hag grown by about FOOY in the Last 40 Yeans
dniven by the aiging population and expanding
economy.

. Conngen;Lng, the Limited negenve poktential Lty 01“
othen enengy negounces in the country, coal would



continue to be the top gource of Indio's enengy
product Lon.

Decline in Coal stocks

. The cool stocks have declined below the caitical

mark. (Lesg than Q5% of the nequired stock) in
over 100 thexmal powen plantg in India.

. Funthex, the coal stocks in about 50 thewmal

power plants are legs than 107,

Duck. cuave

. Named g0 becauge it negembles a duck.

. Duck cunve nepregents the difference between the

demand § avalfobll ity of energy ;!;Hx,oug,how!; the
day.




India’s senewable enen copab ) (tie

. The Union govt (s gaid to have gpent about 2333
cxones until Marnch 2021 on implementing a
numbes o{, senewabl e ev\eng,}——baged schemes and
onikiotives.,
. Pregently, about 152.90 GW of renewable enengy
capacity hag been ingtalled in India with,

- Solan enengy contributing over 50F8 QW

> Wind enengy - 4013 QW

o Blo—powen - 1063

- Lange hydel powen - 52 QW

o Smalll hydel power - 484 QW
. The Minigtry of New and Renewable Enengy oimsg
to set wp 500 QW of non—fossil fuel—baged
electricity by 2030 which {8 in Line with the
commitments mode by Indla at COPZS,
. The CEAs nepoxt on optimal genenation copocity
suggests thot the ghare of nenewable enengy n
the gross electnicity genesation would be around
40+, by L0 I3-30.



Cha

e 0 xenewabl e enexn clton

. The capacity of a plant doeg not necesganily

tranglate into the actual powen (L generotes
becauge of the Losses due to exteanal factons Like
heat on trangmission Logges.

. Renewablle gounces such ag gollon and wind are

oslable negounces! with this vanlabllity’ being
expoged duning pexlods of peak. demand.

. Thesge negources al g0 expenience "geagonal

varLotlong',
o Example: Tn mongoong, golar enengy (8 not
abundantly available whereag wind enengy L%
abundont.,

. Anothex chaﬁ,ﬂ,eng,e with negpect Lo these sounces 18

"gpatlal vanobll by,

- Example: Placeg cloge to coagtal anreag have
mone wind and therefore, poggess a greaten
ablLity to produce wind enengy.

> Whexeas places which are daren , expenience

mone 3unl£%h’c



Tmpontance of taa a2 on ond gtona ac ) itie

. Tarangmigsion and storoge focilities are the hey
to oddregs the 'vaniability' challenges.

. Thesge %acL]LU;Le.g Heﬂ,p address the 'duck. cunve’ powen
demand among congumeng in India.

. Trangmission and gtonage facilities hellp in
bafancing the demond and supply of powen.

. Thaough thege focilities, a complementing model
can be geb wp by balancing the {mponts and exponts
baged on the demand in the countay,



Cabinet nod {on cli
e Tndion Cabpnet hag nat;[,{;;ﬁed the commitments made
by the PM ot the COPQ6 in Q]Lagg,ow
o To boogt Tndia's sefllonce on nenewable enengy
Lo powen the economy
o Be effectively {ree {rom the wuse of fossil
fuels by 2OFO0.
e Five commitments LPancHamh,U;) made ot COPQ6

include;
PM MAKES FIVE PLEDGES aHAT If.f:ts NET bZERowLn S
India will increase its non-fossil energy zero refers to a balance emissions
0 capacity to S00GW by 2030 greenhouse gases are offset by the absorption
of an equivalent amount from the atmosphere. Experts
O India will meet 50%of its energy see net zero targets as a critical measure to
requirements from renewable successfully tackle dimate change and its devastating
energy by 2030 consequences
€) davilreduce thetotalprojected  PLEDGES BY TOP THREE EMITTERS
from now to 2030 CHINA: Beijing announced no new pledges on
= Monday. It previously pledged net zero by 2060.
By 2030, India will reduce the carbon &5 UNITED STATES: The US touted domestic legislation
0 intensity of its economy by 45% (from a — to spend $555bn to boost renewable po::egr and
previous target of 35%) ~electric vehidles. It has pledged net zero by 2050.
By 2070, India will achieve the target of ® INDIA: The country’s economy will become carbon
net zero <= neutral by the year 2070

e But  TIndia’s  wpdated Natlonolly  Determined
Contnibution (NDC) pogt Cobinet opproval, only
includes two of thege commitments, nomely:

o India (8 committed to reducing the emissions
inkengiky of ks QPP by 4%y by 030, from
the 2005 Level.

o Achleving 507 of total electnic powen installed
capacity through non—fossil fuel—boged enengy
regources by 2.030.
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Skicky o _commitme
Details
e Union Cabinet hag approved India's Nationally
Detenmined Contnlbutions (NDC) with the
o LFth Con{,ex,ev\ce o{‘ the Pastsies 01“
the UNFCCC (COP Q%) acheduled to toke place
in EL-Shetkh, Egypt, in Nov. 202

« Poxis Agreement of Q015 wmandated nationg to
announce measures o engure that the g,ﬂ,obe doeg
not heat beyond 2°C, and mitigate [t below 15°C
by L100.

. COP o{Y UNFCCC  pessuades countnries Lo make
compromiges on the cuts they can undentake with
the least Lmpack  on thein devel opmentaf.
prionsties.

o Countrnies are nequired to gubmit NDCg everny 0%
yeang,  about  thein  contnibutions  towands
monimising {ossil—fuel emisgsions,

India’s NDC

« Tndia announced 08 tangets n (ks {xnst NDC, in
L015:

o Reducing the emiggions intensity of GDP by
33—357, (of L005 lLevels) by 2030

o Achleving 407 of i(ts instolled efectaicity
capacity through senewable enengy

o Developing an additional caxbon sink of L5-3
billion tonnes o{1 COQ  equivalent ﬂvuougj\
forest and Lree cover by L030.
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« AL COP 26 in Glaggow, Indian PM announced 05

commitments  which are  famously  called
"Pancham L
PHASE | | PHASE Il |PHASE [l |PHASE IV | PHASE V
500 GW 50 per cent of the | Reduction of Reduction the NET ZERO
non-fossil energy 1 billion tons carbon intensity | By 2070
energy by 2030 requirement from of the total of its economy
renewapie SHEty projected carbon | by less than 45
by 2030 emissions by 2030 per cent

Tndia mugt follow and implement estobighed gnounds
and become an example {or balancing energy uge,
development and meeting climate gools,
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