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% $GRSWLRQ RI *UHHQ %XLOG
OLNH *5,+$ DQG /((" WR S
VXVWDLQDELOLW\

% 7KH 1DWLRQDO 3URJUDPPH

(QHUJ\ (IAFLHQF &KDQJH DQG +XPDQ +HDOWK

PDQGDWHY HQHUJ\ HIILFLHQ
Development RI WRWDO HQHUJ\ XVH

% )XWXUH UHDG\ SXEOLF KHDOV
VPDUW FLW\ SURMHFWYV |
HITLFLHQF\ DQG UHQHZDEOH
&LWLHYV F BIBWLbLgIoKANHenhouse ¥*UHHQ SXEOLF SURFXUHPHQ
gas (GHG) emissions, QHFHVVLWDWLQJ ®RDiRZ WKH HQHUJ\ IRRWSULC
cartbon HFRQRP\ WKURXJK HIILFLHQWQHWRUJsPAL\HQW :DWHU 0DQD.

,QGLD UthtdVelrgest energy consumer . CSCAF 2.0 (Climate Smart Cities Assessment
ZLWI0% of energy sourced from Frameworky LQFOXGHV HQHUJ\ HII
conventional means S U L P xbal-iased ZDWHU VXSSO\ PDQDJHPHQW
generation D FF R X Q \WOR@fErmRRdibns 7JHFKQRORJLFDO ,QWHUYHQWLF

*RYHUQPHQW LQLWLDeNgyHV 2YRERWHYSHUYLVRU\ &RQWUR

Topic 1. Smart Cities
Mission and the Role of

1.Introduction

HeFLHQW = SU XRW HRHNavsOHly Acquisition) DXWRPDWLRQ IRU F
Determined Contributions (NDC) DQG ZDWHU XVH

/RQJ 7HUP [/RZ (PLVVLRQ "HYH QRimRHeWency Drives (VFDs) IRU
Strategy (LT-LEDS) SXPSLQJ V\VWHP HIILFLHQF\

* Smart city frameworks ~OHYHU®DNH 3, Real-time monitoring and hydraulic
(Information and Communication modeling WR UHIRXFHHYHQXH :D!
Technology) IRU HQHUJ\ HIILFLHQF\ UHGXFLQJ
FRVWYV DQG HPLVVLRQV ¥% ,QWHJUDAV,IAREndML WR RSWLP

,QGLPAXYHU GHPDQG LV H[SHFWHGDMWHG F-ERIHQ G PDQDJHPHQW
by 2030 SRVLQJ FKDODS&IDWE YV |RA8VH Milk metering, water accounting,
'LVWULEXWLRQ &RBSDIUURMLGLPNG SUHVVXUH PDRDJHRHIWV
UHOLDEOH D~RUGDEOH SRZHU HQHUJ\ XWLOL]J]DWLRQ

« India’s Smart Cities Mission (SCM) ¥2Renewable energy (solar, micro-hydro)
ODXQFKHG LQ infltaQctdi@U D W H \ptegration LQ ZDWHU VAVWHPYV

andtechnology IRU VXVWDLQDEOH{HUEPHUIVRIWK QW :DVWH O0DQDJF

HPSKDV UJ\ H FLHQF\
HQ® Q B8UEDQ ZDVWH JH GHBY BwialrQ UL

H\ 6HFWRUV IRU (QHUJ\ (+FLH8&ERMEH b BHVRTBHADIOK
Cities « H\BWUDWHJILHV IRU (QHUJ\ (+F

ODQDJHPHQW
L (QHUJ\ (¢FLHQW %XLOGLQJV

. % ,R7 HQDEOHG ZDVWH *BROO
AXLOGLQJV [DFeF&KINIQ tYnatobal QD YLJDVREIR Q(Radio Frequency

HQHUJ\ FRQVXREZSWIER G future ,GHQWLAF”RWLURHI)O WLPH WUL

building stock yet to be constructed % $, EDVHG ZDVWH BSQUER @RI
+LJK GHQVLW\ FRPPHUFLDO D Qs WHMYyBWQRWOGDMOR UHGXFH H
FROQVWUXFWLRQ ZLOO GULYH IXWXDIi®\VIRED/ODWQRQJI\

GHPDQG % $ GRS W L Refus®Derived Fuel (RDF)
e .H\ (QHUJ\ (*FLHQF\ OHDVXUHV DQ®HFKDQLFDO %LRORJLFDC(

% 5HWURILWWLQJ DJLQJ EXLOGLPM7 XI\WW HPYH U I\
HIILFLHQW +9$& +HDWLQJ 9BEWRRiDWWaR® D Q Gtechnologies
$LU &RQGLWLRQLQJ OLJKWLELRUBBFWBWHODQGILOOV
PDQDJHPHQW VRODU LQWHJUDWLRQ
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% 5HF\FOLQJ DQG /REHXIV HH QH Unhder-sectoral coordination WR VWUHDP
GHPDQG LQ FRQVWUXFWLRQ MKHIRIXJK IPDWNHQIFRODFURVYV X

U H F R Ystédl),\wood, concrete VHEWRUV
LY (QHUJ\ (¢FLHQW 7UDQVSRUWBDWIGRSWLRQ RI &XWWLQJ (GJH
« 7UD QV SR U Thind-kigestRHIG emitter 6WUHQJIJWHKRAUQY HeFLHQF\ UH
in Inda FRQVXPR4 QIOE (Million WKURX8K 'HSDUWPHQW RI 6
Tonnes of Oil Equivalenty DQG SURGXML@QI 7HFKQRORJI\  %(( %XUHD
14% of energy-related CO2 emissions (¢+FLHQF\ DQG 015( OLQLVWU!

6WUDWHJILHV IRU 6XVWDLQDE G BB Be8 vsruw

% 0XOWLPRGDO WUDQVSRUW QFRYHPZRY A VCHY HOARSIHSQ W |
L QW H J teBewdbi@ &nergy advanced energy storage, Al-driven

% ([SDQV L Rlecti Ivehicles (Evs) DQG SYHGLFWLYH VAVWHPV *,6 *36
FKDUJLQJ LQIUDVWUXFWXUH SXEOLF XWLOLWLHYV ‘

% 3XEOLF WUDQVSRUWWRSWXPRIPWLRIVEKEWRU VSHFLAF  WH
$, EDVHG WUDIILF PDQDJHPHR@QFOXGLQJ

% 1RQ PRWRUL]HG wubewsiwbVWH WR HQHUJ\ VROXWLRQ"

ZDONLQJ LQIUDVWUXFWXUH.2 % XWRGLOIGRMHIUDWHG 3KR!
GHSHQGHQF\ RQ IRVVLO IXHOVDQG VPDUW OLJKWLQJ

% Autonomous vehicles, drones, and ¥% (9 FKDUJLQJ LQIUDVWUXFWXU
ride-sharing models IRU HQHUJ\ HIILFMAUHRMWLF V\VWHPV
ORJLVWLFYV (iii) Strategic Financing for Energy Management
3.Policy and Regulatory Framework * +\EULG AQDQFLQJ PRGHOV IRU
HeFLHQF\

* Energy Conservation Act (2001) KDV HYRO\§4H(%HUJ\ (IILFLHQF\ )LQDQFLC
WRZDUGYVY FRQVXPHU FHQWULF @(Q@ LQGXVWU

RULHQWHG HQHUJ\ HIILFLHQF\%@ﬁéW\@ &DSLWDO )XQG IRU |
7KHROLF\ WUDK HFQMWMN H FLHQFDB &) ((

with sustainability, climate resilience, and % 3DUWLDO 5LVN *XDUDQWHH )
ORZ FDUERQ XUEDQ GHYHORSPHQPWFLHQF\ 35%)((

% *UHHQ *URZWK (TXLW\ )XQG *

)XWXUH 5RDGPDS 6WUDWHJL®5/ IR 7\
(*FLHQF\ LQ 8UEDQ 'HYHORSPHQ unRW ERGUHS PHFKDQLVPYV

% *UHHQ ERQGV IRU VXVWDLQDI

(i) Co-Production of Knowledge for Policy and SURMHFWYV
Governance % 3HUIRUP $FKLHYH DQG 7UDG
(VWDEOINKRDIHGJIH VKDULQJ SORWIKRWKVHQHUJ\ FRQVXPLQJ |
LQYROYLQJ « /HYHUDJLQJ LQWHUQDWLRWRO
% 7TKLQN WDQNV DFDGHPLF I XIQ®v A MWXQV HRMWI\ DGRSWLRQ
WHFKQRORJ\ KXEV (iv) Performance Measurement and Monitoring
¥ 1*2V  &%2V UHJIXODWRU\ ERGAHMG SHRARUPDQRW WEBDYXW
XWLOLWLHV XUEDQ HQHUJ\ HIILFLHQF\

o, QWHUQDWLRQDO RUJDQLIDWIDRQRY L Wi XEGUR®EHY DZDUHQ
DJHQFLHYV % 4XDQWLILDEOH WDUJHWV (G

1$3&& 1DWLRQDO $FWLRQ 30D QHRYY ZDEFPHP WHQHUI\ SHQHW
&KDQJH DQG 10((( 1DWLRQDO HHMMLN\RRORUVUHGXFWLRQ

(QKDQFHG (QHUJN (ITLFLHQF\ QHEK©Ex QW PPV LFSH DIHPHQW
LQWR FLWA DQG UHJLRQDO PDWWHWREBEWHSRUWY IRU DFFR

6WUHQJIWKHQLQJ XUEDQ ORFDQErBREBHY x8/%VB DRV &LWLHV
HITHFWLYH GHFHQWUDOLIHG JRYHYRIBIIN HY WKURXJIK
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DQG LQQRYDWLYH ILODQFLwou + i1 mwe v v

+ J)LUVW *HQHUDWLRQ %LRIXHOV
Topic 2: Biofuels as a % 'HULYHG IURP IRRG FURSV

SURPLVLQJ 6XEV

VXJDUFDQH VR\EHDQ
% ODMRU H[DPSOHV (WKDQRO D

+LJK &DUERQ (Q % &RQFHUQV 3RWHQWLDO FRPS

sources VXSSO\ OHDGLQJ WR IRRG SU
« BHFRQG *HQHUDWLRQ %LRIXHO

% 3URGXFHG ITURP QRQ IRRG E
1.Introduction DV DJULFXOWXUDO UHVLGXH\

7KH JOREDO GHPDQG IRU HQHUJ\PL)&P[UZ%%E%%EWL%%G DY R

XQSUHFHGHQWHG UDWH GULYHQJ“EPRY
XUEDQL]DWLRQ DQG SRSXODWLRQNURARRIQREWYHU
UHOLDQFH RQ IRVVLO IXHOV BV7KWKH SHQPINDWHREUWILRIXHOV

VRXUFH KDV OHG WR HQYLURQPRH@WDYHEGHJIUPGEGDWIDPRQDH D C
FOLPDWH FKDQJH DQG HQHUJR L FURRHIBOGOLW P Vv

5HQHZDEOH HQHUJ\ VRXUFHV VXFK AMZLQAG PR CSRWHQWLDO

VRODU SRZHU KDYH JDLQHG SURRLOHNEE WRXWUVW DOG Vi
ELRIXHOV RIIHU D GLVWLQFW DG YDQWPJHGXH WR WRHPE

DELOLW\ WR SURYLGH VXVWDLQDEOH DQG FOHD%bHU | XHO
DOWHUQDWLYHV ,QGLDYV 1DWLRRDOWIRTLRH RiHWes RRI XH+&VXHO?
13% XQGHUVFRUHV WKH V4A36YDEBHEHERIXHOV WKDW
ELRIXHOV LQ UHGXFLQJ GHSHQGHRFGILRY G RIRDPWHEPYV *02V
IRVVLO IXHOV DQG HQVXULQJ HQHBIRVHHX BIWRGXFWLRQ
% ,QFOXGHV ELRK\GURJHQ DQG
7KH *URZLQJ 1HHG IRU %LRIXHOV

,QGLD:V %LRIXHO 3ROLF\ )UDPH
* (QYLURQPHQWDO 6XVWDLQDELuULVW\

% %LRIXHOV FROWULEXWH WR UHPIMA DY FRPERRRRHPLRIXHO

JDV *+* HPLVVLRQV % 7TDUJHWYV HWKDQRO EOHQG

ELRGLHVHO EOHQGLQJ E\
¥ 7TKH\ KHOS LQ PLWLJDWLQJ Q&ESSJF

o
SROOXWLRQ DVVRFLDWHG ZL |;&%IW'?(UXD\/Ol-| ?IID\E)V(\?I:

* (QHUJ\ 6HFXULW\ VRXUFHYV
¥% ,QGLD LPSRUWYV DSSUR[LPDWHO\ Rl LWV
FUXGH RLO OHDGLQJ WR KLJK IRUHLJQ H[FKDQJH
RXWIORZ

% %LRIXHOV UHGXFH UHOLDQFH RQ LPSRUWHG IRVVLO
IXHOV SURPRWLQJ VHOI VXIILFLHQF\

« 5XUDO '"HYHORSPHQW DQG (FRQRPLF *URZWK

% &XOWLYDWLRQ RI ELRIXHO FURSV VXFK DV
-DWURSKD DQG VXIJDUFDQH SURYLGHYV
HPSOR\PHQW RSSRUWXQLWLHV

% )DUPHUV UHFHLYH DGGLWLRQDO LQFRPH WKURXJK
ELRIXHO IHHGVWRFN FXOWLYDWLRQ

« :DVWH ODQDJHPHQW

% $JULFXOWXUDO DQG PXQLFLSDO ZDVWH FDQ
EH FRQYHUWHG LQWR ELRIXHOV DLGLQJ ZDVWH
PDQDJHPHQW DQG UHGXFLQJ ODQGILOO
GHSHQGHQF\
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(WKDQRO %OHQGLQJ 3URJUDPPHIFIGQRORJILFDO /LPLWDWLRQV

% )YRFXVHV RQ LQFUHDVLQJ HWKDOKREG EIRNQERBYRYHPHQWYV L
SHWURO WR UHGXFH FUXGH RLBlIGHERQGBWHIRRM VHFRQG DQG -

% 6 XJDUFDQH EDVHG HWKDQRO BFRAXERY\ xvHe

IRU EOHQGLQJ % IDFN RI DGHTXDWH UHIXHOLC
%LRGLHVHO 3URGXFWLRQ ,oLwWLDWLFRFIXHOV
% 3URPRWHV ~ QRQ HGLEOH D\ )RUZDUG 6XVWDLQDEO

-DWURSKD 3RQJDPLD
SURGXFWLRQ
% ,QYROYHV WKH XVH RI XVHG BRROLQJ RECEH&HDUFK DQG 'HY
IRU ELRGLHVHO SURGXFWLRQ4 ,QYHVWPHQW LQ JHQHWLF P
“206$5 '+$1 6FKHPH ELRWHFKQRORJ\ IRU KLJK \LHC

% &RQYHUWY FDWWOH GXQJ qﬁﬁ&?;gﬁ?wb A ?)IJIUHE;

ZDVWH LQWR ELRJDV DQG ELR LELSDO ZDVWH

% 3URPRWHV UXUDO HQWUHS AY,
4RUJDQLF PDQXUH SURGXFV\7LI§§8 '2<‘ FﬁlR%F’e%QG  QFHQWLY

% 6WUHQIWKHQLQJ RI WKH 1C

-DWURSKD &XUFDV $ .H\ %LRlx#B LEG v ORQJ WHUP
OHPHQWDWLRQ URDGPDS

' $GRSWLROQ LQ ,QGLD

-DWURSKD &XUFDV KDV EHHQ LGHQMbIWGL q{g@LpLhQJV WK
QRQ HGLEOH IHHGVWRFN IRU ELRI@LUHEIEF@,XSH RFEN EXO

GXH WR LWV QXPHURXYV DGYDQWE))\(]

OLF 3ULYDWH 3DUWQHUVKL‘

&DQ EH JURZQ RQ GHJUDGHG D Gq/é;ﬁ
ZLWK PLQLPDO ZDWHU UHTXLUHP EULIJ_%IQ—\I/%E%S(HBWUZHHVHHQDJUF

SHVLVWDQW WR SHVWYV DQG DG b BRI WRWS UIPIHRIO R 3 p

VRLO WASHV % (QFRXUDJLQJ IRUHLJQ LQY
BURYLGHV KLJK RLO FRQWHQW V X LW DEHWRIE EQRGRHVHO

SURGXFWLRQ + '"HFHQWUDOL]HG %LRIXHO 3URG
&RQWULEXWHV WR FDUERQ VHIRHWRWRAWWORQ LDOD MROPYHO |
FRQVHUYDWLRQ XQLWY WR HQVXUH HQHUJ\ VI

6XSSRUWV KRQH\EHH SRSXOGHWHFARXUDDLGQIXZIDVWH WR HQH
ELRGLYHUVLW\ FRQVHUYDWLRQ ORFDOL]HG HQHUJ\ JHQHUDW|

@%HQSLQJ 7TDUJHWYV DQG ([SDQ

&KDOOHQJHV LQ %LRIXHO $GR
% $FKLHYLQJ DQG H[FHHGLQJ

JHHGVWRFN $YDLODELOLW\ DQG EBRKEEWQWMRXUIHW RI E\

% 'HSHQGHQFH RQ DIJULFXOWXUODASBHEBGVYRFWKPHD\ XVH RI1 ELI
OHDG WR FRPSHWLWLRQ ZLWK ERRR\EURSPKGEWNRW UDQVSRUW

% 8QFHUWDLQW\ LQ \LHOG DOG PDUNHW SUIFH

DILTHFWYV IDUPHU SDUWLFLS TOpiC 3: PRAGATl Driving
India’s Development with

+LIJK 3URGXFWLRQ &RVWYV

% ,QIUDVWUXFWXUH IRU ELF
GLVWULEXWLRQ LV H[SHQV|RV[Fe[e}{

¥%$GYDQFHG ELRIXHOV UH oo e =TT
UHVHDUFK DQG GHYHORSPI1, Introduction

3ROLF\ DQG 5HIXODWRU\ &KROQHRIRW vwxo\ E\ J[IRUG 80

% ,QFRQVLVWHQW SROLF\ o xRSQHRNBERWRBD QG WKH *DW
KLQGHUV ORQJ WHUP LQYH¥WP Bitdi¥k to Growth: How Leadership

% 1HHG IRU FOHDU LQFHQW L Dkés @S AragiiMIcesystem,”l RUQ GHUV FR |
ELRIXHO SURGXFHUV DQG IWKRHUNPDUNDEOH VXFFHVV RI 3!
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*RYHUQDQFH DQG 7TLPHO\ ,PECGBDNNQRDW ULR/Y XDQFH WLPH

, QLWLDWLYH , W KLIKOLJKWV KRZGOMFLVLYMWRHDIIHMYVKLS
DQRG GLJLWDO JRYHUQDQFH KDYH UHYROXWLROLIHG
LQIUDVWUXFWXUH GHYHORSPI ODMRU 3URMHFWY %HQHAWLQJ
JOREDO EHQFKPDUN IRU IDVW WUDEN JHYHUVVL\)/BB%HG

PRGHOV 6HYHUDO ORQJ LQIUL
KDYH ZLWQHVVHG UDSLG H[HFXW!

/DX QFKHI5 Na@h 2015 35$*$7, Lv EDV@EGRIL »HHO SDLO  SRDG %ULC
RQ WHWHQLPXP JRYHUQPHQW PBEBRBOHWHG LQ MXVW — AHDI
governance DSSURDFK , WolaDartibau bwHWHDUV RI-GHOD\V

WUDQVSDUHQF\ DQ@RWMHFKD@ROR FORMKMBWLQDIDU %DUDPXOOD 5

HIHFXWLRQ DQG HIILFLHQF\ 7Kki2 Vv QUWDPMW ISXURROKRIMHG GHOD\
UHLQIRUFHG 5%, DQG 1,3)3 WHVIMWD UFE K PASTHH\RQUNQ E\

HYHU\ UXSHH VSHQW RQ LQIUDVW% VMBEHEDFLRSQ_VM%'FQWHV
DWLQJ

2.5 to 3.5 times the GDP growth GHPRQVWU3
LWV KLJK HFRQRPLF LPSDFW Y4 5HV R OMBHy@ars of land acquisition

R hurdles ODXQFK H[S BdegvHes E\
35%$*$7, HPERGIGHVLW DO AUVW OHBpB4HUVKLS

DSSURDKXWHJUDWLQJ SODWIRUP}%Né&SODXVUX OHWUR .DUQDWDN

* Parivesh IRU HQYLURQPHQWDO FQHRBRFMWYYLHZY H[SHGLWHG
« PM  GatiShakti IRU PXOWL PRGRODW3KDVH UHVXOWLQJ LQ D
LQIUDVWUXFWXUH FRQQHFWLYLWHWUR VLJQLILFDQWO\ LPE

« 3URMHFW ORQLWRLRWQ Y WwrboP o LI LPLW DQRG DLU TXDOLW)
SURMHFW H[HFEXWLRQ +DULGDVSXU 3DUDGHHS 5DLC

W DOVR GUDZV LQSvwibal Po0BRQ [JRPVKD

D UHDO WLPH JULHYDQFH UH&UMQGDLQJ LG/ LIDQWHVWRU LV
H[SDQGLQJ LWV VFRSH WR QDWLR & DG L@siywigRrstemMHinaf20
ZKLOH HQVXRRXQQWDELOLW\ DQG WWKP QN6 sk®M 6HFWLRQ 1+
LQ JRYHUQDQFH “XMDUDW

. % 35%$*$7,1V LQWHU YeHQré&dL R Q
3. Key Achievements of PRAGATI FRPSOHWLRQFRUSR Uiidifé Q J

6LQFH LWV ODXQFK 35%$*$7, KDVYYRWHEWEEQo, PHDVXUHV
FOHDUHG VWDOOHG S U DKWV TR owl'R¢ 1RU 0DQGRZC
FURUH ELOOLRQ VLJQLILFDOMMIDQUMHEXEXYD GHED\E 6HFWL
DQG HQKDQFLQJ JRYHUQDQFH H I¥LFKHG F\

- ,PSDFW RQ 7LPHOLQHV $SSUR¥PYPWLDO SURJUHVV ZDV RC
\HDUV GXH WR ODQG UHFRU

OLQLPL]DWLRQ RI "HOD\V 35$*$7,1V UHYLHZ WKH SURM
¥, 6 W U X F Wonthly &views and digital IRU FRPSOHWLRQ LQ

tracking KDYH FXW SUR M HF GH-%IE)\\-/HW\BIS)Q OLVVLROQ
years to months

)DVWHU (QYLURQPHQWDO DQG HR{if Wl gSSUBYHANY 210} s

% (QYLURQPHQWD GIDBBUYRE-DOV kHDOWK RXWERPHYV
75 days

% )RUHVW FO300days® P60 days 35$*$7,:V 5ROH LQ /HDGHU

Governance
,PSURYHG &LWL]JHQ 6HUYLFH.

% &3*5$06 &HQWUDOL]HG 3XBEBRE Yy LW HGEFHFWO\ PREIMYRUH
SHGUHVVDO 6\WWHP  $YHWmSia  yWh/IRQ Rl Regdision-making
WLPH EXW IURP GD\V and rgaitime cpyfse\gorrection 7KLV LQLWL

KDV

NEW DELHI | AHMEDABAD | ANAND | BHUBANESWAR | CHANDIGARH | DEHRADUN | GANDHINAGAR | HYDERABAD | INDORE | JAIPUR | KANPUR |
KOLKATA | LUCKNOW | MUMBAI | PATNA | RAIPUR | RAJKOT | SURAT | THANE | VADODARA | VARANASI
Whatsapp No. 93132-18734, 82877-76460 (contact@chahalacademy.com)



6 J YOJANA FEBRUARY 2025: Enegy Sector in India

7UDQVIRUPHG EXUHDXFUDWLF %@WHLRLHQURGNVL QY& WUDFNL:
VWUHDPOLQHG WUDQVSDUHQW WRWHERDUGYV IRU UHDO WLPH

(QKDQFHG FRRSHUDWLYH ITHGRYROHVEG) HRYADXkRIDWLF 5HG
VHDPOHVV FRRUGLQDWLRQ EHWZHHOQ WKH FHQWU

DO
DQG VWDWH JRYHUQPHQWYV /) U DSSURYDOV DQG UHC
XULQJ RSWILPDO UHVRXUF

%RRVWHG JUDVVURRWYV JRYHUQDSF LGHQFHG E\
WKH SXVK IRU PRELOH WRZHUV3E(@QJLI-FP3QW\H-WYE©@|DWI-HRQ JHHC

ZLWKLQ D VLQJOH ILQDQFLDO WRPWL]HQ LQSXWV DUH LQWH.

%\ HPEHGGIHDO WLPH SURMHFW OWYBENGYHHFLVLRQ PDNLQJ H
35%$*$7, HQD Hi®dH \engagement with FHQWULF JRYHUQDQFH
VHQLRU R+<H@WOWLQJ DFFRXQWRE %lRW\.LqulG WHIUDWLR
DFFHOHUDWLQJ SURMHFW H[HFX\%LE o Q JU Q

% 35%$*$7,1V JRYHUQDQFSDPRG

35$%$7,-V ,QAXHQFH RQ 2WKHU *rliyqsg g W Q F O rodis, @always,
Schemes aviation, environment, and urban
GHYHORSPHQW

The digital governance model of PRAGATI has
GLUHFWO\ LQAXHQFHG RWKHU7 KD IJA[KRSGSVWXED PVIITLUPV 35%*¢

HQKDQFLQJ WKHLU RXWFRPHV DQRREH QA HRJFGHFLVLYH OHDGHU!
WHFKQRORJ\ GULYHQ WUDQVSDU

6ZDFKK %KDUDW OLVVLRQ  3jRYHUQODQFH FDQ WUDQVIRUP HF
Y, FURUH WRLOHWV EXLOW WUDQVIRUPLQJ
VDQLWDWLRQ LQ UXUDO ,Qaln

DO -HHYDQ OLVVLRQ Topic 4: Scope and
%708 zDWHU DFFHVV LQFUHERESEY=SURACe I RVANELY,

W R LQ : :
6DXEKDJ\D 6FKHPH Energy in Rural India
¥% $FKLHY H Gniversal household
HOHFWULAFDWLRQ 1. Introduction
9LEUDQW 9LOODJHYV 3URJUDFPPH YYs
% 7TUDQVIRUPHG IRUWKHDVW KH. 8BBIGVWREWRLY HQIDJIHG
PRGHO plLUVW YLOODJHVY| DJPRRYWLHROQ@XWYHBRQ DQG WKH
GHYHORSPHQW UHVRXUFHVY B5HQHZDEOH HQHL

OR+8% /LIKWKRXVH 3URMHFWV RXW DV WKH PRVW YLDEOH VF

Z KRXVHV EXLOW LQ é FWQQHQJHV ,QGLD KD
DGYDQFHG GLJLWDO FRQVWU§ W{Lﬁz'b WH‘FQQW&’SF&J@HVVHFWRL

DFURVVY FLWLHV WKH Ol
UHDFKLQJ * - LQ DFFR)

6:$0,79% ,QLWLDWLYH WKH FRXOWU\TV WRWDO

% 'URQH WHFKQRORJ\ HQDEOHGE%%QE‘@%QHUVK

UHFRUGVY HQKDQFLQJ SURS XULW\ LQ
UXUDO ,QGLD +RZHYHU UXUDO ,QGLD ZKL

_ WKH SRSXODWLRQ DQG
) KA LV 358757, D "OREDO %HQFHf W{/N\)BJUQULFDQW LQIUDVWU
overnance’ SDUWLFXODUO\ LQ HOHFWULFL

35$*$7, KDV UHGHILQHG JRYHUEB%QHR@R@HB)%OH LQ UXUDO
VHWWLQJ D QHZ VWDQGDUG HY LHHQOFRJ B@YWHDG RQ K

WUDQVSDUHQF\ IXHOV S5HQHZDEOH HQHUJ\ SIL
H\ 6XEFFHVY YDEWRUYV SRZHU RIIHUV D WUDQVIRUPD
' ) WR EULGJH WKHVH LQIUDVWUX

7THFKQRORJ\ "ULYHQ 'HFLVLRQ ODPNHQILKRRGV DQG GULYH HFR
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&KDUJH DIRMHUHQHZDEOH HQHL
XQWLO VSHFLILF GHDGOLQHYV

DQG ZLQG 'HFHPEHU IRU JUI
'"HFHPEHU IRU RITVKRUH ZLQ

8OWUD OHJD 5HQHZDEOH (QH!
SURYLGH ODQG DQG WUDQVPL"
ODUJH VFDOH SURMHFWYV

4. Key Renewable Energy Schemes

SUDGKDQ ODQWUL .LVDQ 8UMD
SWWKDQ ODKDEKL\DQ 30 .8680 (
IDUPHUV WR DGRSW VRODU LUUL

K\ 6RODU (QHUJ\" GRODU SRRIWRS 3KDVH ,,

FKHPH 3KDVH ([SPQGV GLV
7KH SURPRWLRQ RI VRODU HQHU \%%>< Q ,QG'LD 'L
OV

HVVHQWLDO GXH WR VHYHUDO D
*KDU OXIW %LMOL

 '"HFHQWUDOL]JHG (OHFFWDJULA”FQWNLFB\QL VWDOO URRIWRS VRODL

SURYLGHV  FRVW HIIHFWLYH KRx(i/mFKI-hQ)V@W/D@lI__\}\H@ D ILODQFL
HOHFWULILFDWLRQ SDUWLFXODUOp IRQDUHDV ZKHUH

JULG HIWHQVLRQ LV QRW IHDV/] F %

RFXV

SDUWQHUVKLSY FDQ SOD\ D dJ(S&, \}'ML%% %J\YE'%V%VJXFW)
LPSOHPHQWLQJ WKHVH VROXW

* ,PSURYHG 5XUDO 3URGXFWL 5 Regulatory and Market Reforms

6RODU OLIKWLQJ HQKDQFHYV DUI‘(\J}\I—VVLYOLVV DY
VDIHW\ E\ UHSODFLQJ NHURVHAW BREBYGC /ﬁleci(c?ltépﬁ XLGHOLQ

KHDOWK KD]DUGV DQG HQDEO %J%—'jW/H\%'GYH"b SRRRKUHPHQW |
KRXUV

« $JULFXOWXUDO $SEROTFDVRRE LVSDWFK 5HIXODWLRQ
LUULJDWLRQ SXPSV FDQ LPS gfg%&*&“ §%%LQVW D O‘
SURGXFWLYLW\ E\ UHGXFLQJ 5|‘E'H W WR LP:
GLHVHO SRZHUHG SXPSV ZKLF

QHDUO\  RI ,QGLDYV LQVWDoéﬁQHSZRDz'%QJHFb%thH\ ADULIL 85(7

UP SULFLQJ IUDPHZRUN
+ &0OHDQ DWHU :BWHWWUHDWP Q

UXUDO DUHDV UHTXLUHV HQHU%\VIf(gaé“_{/Rb%% O /HDVH <

SUHVHQWY DQ HIIHFWLYH VRO)( %W\H?V"Lﬁ'é’e%'* YL@k R} FRD
FKDOOHQJH URMHFWYV

o 6. Renewable Energy Challenges
3. Government Initiatives for Renewable

(QHUJ\ ([SDQVLRQ '"HVSLWH VLIQLAFDQW SURJUHVYV

_ _ KLQGHU 5( H[SDQVLRQ
The Government of India has launched various

LQLWLDWLYHV WR SURPRWH 5("HI'$B B R W DR EHRMRYYW RI JHQ
XOQOLW RI HOHFEWULELW\ UHF

UHQHZDEOHYVY FRPSDUHG WR IR\

* 100% Foreign Direct Investment (FDI) , IDQG $FTXLVLW LRHF XVMXQHVO D Q¢
SHUPLWWHG XQGHU WKH DXWR%’(DM\EH@M% LQYROYHV OHQ

Policy and Investment Incentives

e National Green Hydrogen Mission (2023) SURFHVVHY DQG PXOWLSOH FO|
DLPV IRU PLOOLRQ PHWULF.WRQY Rd| DEHINDGD AU ERWwW v X E v
K\GURJHQ SURGXFWLRQ E\ DQG LQFHQWLYHV FRQFHUQV |

* Inter-State Transmission System (ISTS) DQG UHOLDELOLW\ OLPLW FRQV
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« ODQXIDFWXULQJ,@8DODRDWNROBOVMOHQHR G ORZHULQJ HQHUJ\ G
PDQXIDFWXUHUV VWUXJJOH HMRP SFORP IVYW W KHLWIIDQVLWLRQ

JOREDO FRXQWHUSDUWYV G X &EX@k o WR WMHG dMHAKQKPYoVLIQL
H[SHUWLVH HQHUJ\ FRQVXPSWLRQ 6LPLODU

vw%o FHPHQW IHUWLOL]JHUV
* .QWHUPLWWHGR\V,RXUFHNV G HSK QG Ry LOWHUYHOWLRC

ZHOWKHU FRQSLWLROV UHTGALGY | EER GV R 03 DP R«

PDQDJHPHQW IRU HQHUJ\ VWhbERPBH b\ PDQ\ ODJ GXH WR W
e *ULG ,QIUDVWUXFWXUH 6WDRLRDWLR@VFRQVWUDLQWYV

HOHFWULFLW\ ERDUGYV IDFH FKDOOHQJHV LQ DSSURYLQJ

URRIWRS VRODU LQVWDOODV 3%$7 6FKHPH 'HVLJQ DQG )UDPF

FDSDFLW\ FRQVWUDLQWYV Lo

7 K RAT Scheme X Q G H NatidnalHVission
IRU (QKDQFHG (QHUJ\ (sFLHDQEFRV 1
WR HQKDQFH LQGXVWULDO (( Wt
,QGLDYY UHQHZDEOH HQHUJ\ \DISFSWRD FLKV ,PW OB FHARWWHHEEOER IW Q H
WXUQLQJ SRLQW ZLWK D VWURG®IHSFQ L BXQGHRMimMGRHN Power
DPELWLRXV JRYHUQPHQW WDWBHWWRODRGBVLDFEURIQVXQWDWLYH
SULYDWH VHFWRU SDUWLFLSDWLERQ WKLHD & RARDWH K R IORVH U v
WR DFKLHYH *» Rl QRQ IRVVLO HQHUJ\ FDSDFLW\
E\ SRVLWLRQLQJ LWVHOI DV D JOREDO OHDGHU
LQ 5( ,QLWLDWLYHV VXFK DV WKH 1DWLRQDO *UHHQ
+\GURJHQ OLVVLRQ DQG 30 6XU\D *KDU KLJKOLJKW
,QGLDYY FRPPLWPHQW WR D JUHHQHU IXWXUH :KLOH
FKDOOHQJHV SHUVLVW FRQWLQXHG LQYHVWPHQWV LQ
WHFKQRORJ\ SROLF\ VXSSRUW DQG LQIUDVWUXFWXUH
XSJUDGHV FDQ HQVXUH D VXVWDLQDEOH DQG LQFOXVLYH
HQHUJ\ WUDQVLWLRQ IRU UXUDO ,QGLD

%\ DGGUHVVLQJ WKHVH FKDOOHQJHV ,QGLD FDQ QRW
RQO\ PHHW LWV JURZLQJ HQHUJ\ GHPDQGV EXW
DOVR GULYH UXUDO SURVSHULW\ HQYLURQPHQWDO

VXVWDLQDELOLW\ DQG ORQJ WHUP HQHUJ\ VHEXULW\

7. Future Outlook and Conclusion

Topic 5: Perform, Achieve, and 4. Key Features of the PAT Mechanism

Trade (PAT) Scheme 'HVLJQDWHG &RQVXPHUV '&V
LGHQWLILHG DV KLJK HQHUJ\
SDUWLFLSDWH

%DVHOLQH 6(& &DOFXODW
,QGLDTV HFRQRPLF JURZWK LW ROWKYEONL RY SHUG XQLW RIS
WR HQHUJ\ FRQVXPSWLRQ\ SDUYUWPRRXQOUO\ LQ NH\
VHFWRUV OLNH LQGXVWU\ W V'SR UW ,
HOHFWULFLW\ JHQHUDWLRQ 79ﬁ33'€\&|_?\k}9\’\%¢%%1%08§\%? b
UHQHZDEOH HQHUJ\ DQG HQHUMWDYIAM HeE\R G RQ VHFWRU L
LV FUXFLDO IRU UHGXFLQJ HQRYPFVHEWLHOVLW\ DQG

DFKLHYLQJ ,QGLDYV FRPPLWPHQWSOXPHEIQW WKIHR®1 '&V DGRSV
JUDPHZRUN &RQYHQWLRQ RQ &PDPBW®HREWMHFKHQLFDO DQG HFF

7 K Hnergy Conservation Act 2022 SURYLG,H\g)(?_'mUJ\ 6DYLOJ &HUWLAFDWHYV
H
4'éL/V H

OHJDO IUDPHZRUN IRU (( PHDVX HE
HQHUJ\ LQWHQVLYH VHEFWRUV /PR ERE P Wishawwv 1o
% 6KRUWIDOO '&V ESEeMw |BRP

7KH 1HHG IRU (QHUJ\ (sFLHQF\ VXUSOXV '&V

% (6&HUWYV FDQ EH WUDGHG RU
(( LQYROYHV RSWLPL]LQJ HQHUJ\ xYRJH UHGXFLQJ
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« ORQLWRULQJ IHUBAFDWGRWRAGLWLRQV IRU LWV UDSLG HI[S
HQHUJ\ DXGLWRUYV YDOLGDWHR©F®FRSZO’LDDQF‘¢|WUXFWXUHG WKU'

« 7UDGLQJ OHFKOIMUNW®PW GULYH \&’RU SUHRJUHDVOVLJU;'g'—ZHE
WUDGLQJ DOORZV IOH[LELOL ;g Fngé?WEJLWV Q

,PSDFW DQG &KDOOHQJHV _ o
2. Progress of the National Solar Mission
7KH 3%$7 PHFKDQLVP KDV OHG WK UHGAFHG HUYHUJ\
FRQVXPSWLRQ &2 HPLVVLRQAKDDIOG ,RPSQO@HIDMODWLRQ DQG ¢
VDYLQJV W SURPRWHV LQYHRKWRERWDVQAPESOHPROWHG LQ W
WHFKQRORJLHV DQG HQHUJ\HIILFLHQW SURFHVVHV
+RZHYHU VRPH FKDOOHQJHV LQF&?(‘!H ,QLWLDO DGR

HUJ\ ZLWK SROLF\ IUDPHZRU
(6&HUW 7UDGLQJ /RZ GHPDQG FHUWLILFD

KDV OHG WR ORZ SULFHV $ SUBETF;Y%%%B%% Vﬁﬁ%%&é[&RQ RI

HHG G\QDPLF DGMXVWPHQW
Q Q Q HUJH VFED

7DUJHW BHWWLQJ 5HTXLUHV EEELV %di\/\/?'@:ﬁiw e EpoHG

DQERDO\WVLVY WR HQVXUH EDODQF (6&H
WLDOO\ WKH DLPHG IRU

6HFWRU ([SDQVLRQ 3%7 PXVW 'QQQ':I-HZWI—HG()@%@/ 0: RIl JULG
DQG RWKHU HQHUJ\ LQWHQVIEXH CQGX¥yMULTY | o WKH J
%XLOGLQJ BHFWRU ,QFOXVLRILVHG W KH BHQBZDEDH HQHUJ\
HQHUJ\ GHPDQG 3$7 VKRXOG L©RMIWDWNIQJI((

IURP WKH GHVLJQ VWDJH RI EXLOGLQRp vRODU HOHUJ\

&DUERQ &UHGLW 7UDGLQJ 6\VWHP | &&F 6, é7HQHUJ\
VKRXOG DOLJQ ZLWK ,QGLDYV FRU RﬁQ Ré:) 5@ IFE%\J
D VPRRWKHU WUDQVLWLRQ WR QH bR HP AR

- IURP VPDOO K\GUR SURMHF

6. Conclusion
,QVWDOOHG 6RODU (QHUJ\ &

7KH 3$7 6FKHPH LV D FUXFLDO November 30, 2024)
%KDUDW DQG $WPDQLUEKDU %I\LIULIVV II_VI_r\\( IIVLII_\JI_\(\J
VXVWDLQDEOH LQGXVWULDO ActbtBngWK the& RIiQishy X RIEW and
LPSURYHPHQWY LQ WDUJHWRenéWwbWaMn&dgy (MNRE) WiRdsDrtalled
HI[SDQVLRQ DQG PDUNHW PHFKDHQONPYEOQ® HARUDQFBISDFLW\ KI
LWV HIITHFWLYHQHVV HQVXUEQJ QHEQKGI\QJIVHFXULW\
HFRQRPLF FRPSHWLWLYHQHVYV D RQPHQWDO
VXVWDLQDELOLW\ %% gggﬁH Q

6RODU 3RZHU *

Topic 6: The National 6PDOO +\GUR .
%LRPDVV %DJDVVH DQG 1RQ

Solar Mission: Progress ey
Challenges, and the Path fa ‘DVWH WR 3RZHU *
SHQHZDEOH (QH 6RODU SRZHU DORQH FRQWULEX

| RI QHZ FDSDFLW\ IURP $SULO WF
GHPRQVWUDWLQJ VLIJQLILFDQW J

1. Introduction
6RFLRHFRQRPLF DQG (QYLURQ

7KH 1DWLRQDO 6RODU OLVVLRY 1oU LV U IUDJVKLD

LQLWLDWLYH E\ WKH *RYHUQPHOW WRAIOodPHFWURHIT DYWLRQ Ol
SURPRWLQJ HFRORJLFDOO\ VXVWRXVHEHRP SYRIEWKHZKRIOQHG DFF
DGGUHVVLQJ ,QGLDYV HQHUJ\ VHH¥QUYUW\ IRRIQFRIRMM 7 RIQG OLJIK!
PLVVLRQ VHHNV WR SRVLWLRQ ,QB&D A\Y PQiP RE D AUDHPLRHY ([SI
LQ VRODU HQHUJ\ E\ FUHDWLQ{QJRYRUKPYH FRR®WNG MRE R
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PDQXIDFWXULQJ LQVWDOODW LFRRRD WK\G PZRLMOQWBQDQFH FURUH
VHFWRUYV GLVEXUVHG

&OLPDWH *RDOV 7KH 160 DOLJQV ZLWK ,QGLDYV
FRPPLWPHQW XQGHU WKH 1DWLRQDO $FWLRQ 30DQ

RQ &OLPDWH &KDQJH 1$3&& DQG FRQWULEXWHYV

WR DFKLHYLQJ D UHGXFWLRQ LQ HPLVVLRQ

LQWHQVLW\ RI *'3 E\ IURP OHYHOV

*OREDO /HDGHUVKLS DQG &ROODERUDWLRQ

,QWHUQDWLRQDO 6RODU $OOLDQFH ,6$ ,QGLD DQG
JUDQFH FR ODXQFKHG WKLV LQLWLDWLYH WR SURPRWH
VRODU DGRSWLRQ LQ WURSLFDO FRXQWULHV

&RPSHWLWLYH 6RODU $XFWLRQV TUDQVSDUHQW
ELGGLQJ KDV UHGXFHG VRODU SRZHU FRVWYV
PDNLQJ LW D YLDEOH DOWHUQDWLYH WR FRQYHQWLRQDO

HQHUJ\ VRXUFHYV

6. Government Schemes Driving Solar
Growth

L 30 .8680 6FKHMAH 3UDGKDQ ODQWUL

.LVDQ 8UMD 6XUDNVKD (YDP 8WKDDQ ODKD
$EKL\DDQ 30 .8680 DLPV WR UHGXFH
GHSHQGHQFH RQ GLHVHO EDVHG LUULJDWLRQ DQG
LQFUHDVH IDUPHUVY LQFRPH WKURXJK VRODU SRZHU

SURYLGHYV VXEVLG\ IRU LQVWDOOLQJ VRODU
SXPSV

J)DUPHUV FDQ VHW XS VRODU SODQWYV XS WR 0:
DQG VHOO SRZHU WR ',6&20V
7TDUJHW $GG 0: E\ ODUFK ZLWK
DILQDQFLDO VXSSRUW RI 5V FURUH

LL 30 6XU\D *KDU O0XIW %LMOL <RMDQD 306*

0%<

,QGLDYVY ODUJHVW URRIWRS VRODU VFKHPH ZLWK D
5V FURUH DOORFDWLRQ

FURUH URRIWRS LQVWDOODWLRQV WDUJHWHG E\
ODUFK

ODNK LQVWDOODWLRQV FRPSOHWHG LQ MXVW QLQH
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(iii) Solar Manufacturing and PLI Scheme 6WDWH /HYHO 3ROLF\ 6LPSOLILI
3URGXFWLRQ /LQNHG ,QFHQWLYHIRYP ¥RRIYHHSROLFLHV DFU
5V FURUH DOORFDWHG IRBSHIRKLRU L F(®HUWEI\ 6WRUDJH

VRODU 39 PRGXOH PDQXIDFWXUQPHBVWLQJ LQ DGYDQFHG EDW

$LPV WR UHGXFH LPSRUW GHSHYENYFAQWHEPLWWHQF\ LVV

SURPRWH VHOI UHOLDQFH XQGHYS DOEHQJQSRFAWIRS 6RODU $GI
VRODU LQVWDOODWLRQV PRU

‘'HYHORSPHQW RI 6RODU 3D UNKNFHWML B@HV UD
OHJD SURMHFWYV (QKDQFLQJ *OREDO &RC

/D X QF KH Becéngber 2014 WR IDFLOBWMAIIRIWKHQLQJ ,QGLDTV
ODUJH VFDOH VRODU SURMHFWMWQRWHUQDWLRQDOLYWRODU SDI

« 7TDUJHWWDEONRIODU 3DW KM

EFDSDELW\ E\ 11. Vision for a Sustainable Future

7KH 1DWLRQDO 6RODU OLVVLRQ
8.Global Renewable Energy Investment FRPPLWP H @é&gnalahdDnore sustainable
Meets HQHUJ\ IXWXUH TKURXJK VWU

QDQAFLDO LQFHQWLYHY DQG
2UJDQLIHG ZMBQFD*WWUDFW'-QQGB REDORLVHG WR DFKLEYH L\

LQYHVWRUYV renewable energy targetby 2030 $V WKH FR X (
. 5( ,19(67 OHHWFXBH G245 DGYDQFHV LW VHWV D JOREDO
lakhcrore LQ LQYHVWPHQWMakiHERUOWLWYDQVLWLRQ GHPRQVWL
MREV LOQRYDWLRQ DQG FROOHFWLYH

SWDWH SOHGIHV WKH ZRUOGYV HQHUJ\ ODQGVFDS

% *XMDUDW * - .
12. Conclusion

¥% $QGKUD 3UDGHVK *

3% 0DKDUDVKWUD * 7KH 1DWLRQDO 6RODU OLVVLRQ

,QGLDTVY HQHUJ\ VHFWRU UHG

&KDOOHQJHV )DFLQJ 6RODU PHRGRQFH DQG SRVLWLRQLQ
Q ) e ersUH HZ[?EOH HQHUJ\ OHDGHU

'HVSLWH UDSLG JURZWK VHLY@\UI-D\QNP:HK@W@HQR@YF\ VXSSRUW
KLQGHU SURJUHVYV DGYDQFHPHQWYV ,QGLD LV RQ W

/IDQG $FTXLVLWLRQ /DUJH VRESHWELE URMUMN FWe unFRVYgKULQI J
YDVW ODQG SDUFHOV OHDG IHdhRW W \G VelBas&gipgrizr world

*ULG ,QIUDVWUXFWXUH ,QW

VRODU SRZHU UHTXLUHV UiNAREIN= 30 .8680
VROXWLRQV Empowering Farmers with

6WRUDJH 7HFKQRORJ\ 7KH :
HITHFWLYH EDWWHU\ vwRU D | CIe)ASTOTIe] B

SHIXODWRU\ DQG 3ROLF\ 9 DIITIT HITV aQDIIT DWIT R O)
LQ VWDWH OHYHO SROLFLH\ 1 Introduction
DGRSWLRQ $JULFXOWXUH KDV EHHQ WKH E|

JLODQFLDO &RQVWUDLQWYV +GHKHOR SR IDOW QYGINW B B @WF U X F1

GHWHUV VPDOO VFDOH VRODIRBGRAHFXRIQW\ QXWULWLRQ DQ
WKH *UHHQ 5HYROXWLRQ LQ WK

3DWK WR 7KH 5RDG $KHIJPLQ SURGXFWLRQ KDV72BRFUL
million tons in 1965-66 to 332.30 million tons

.H\ )RFXV $UHDV in 2023-2024 $ORQJVLGH IRRG JUDLQ

BWUHQJIJWKHQLQJ 6RODU QRO QRRIEFWXREQYIOLNH KRUWLFXC

([SDQGLQJ 39 FHOO SURGXFRWRMR@WRDVHBX¥FR EHHQ LPSUH
LPSRUW GHSHQGHQFH VHOI VXIILFLHQW LQ DJULFXOWXI
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$ NH\FRPSRQHQW RI DJULFXOWXKIR® SR G B 'QMNVIBIRD W HEGIM Qmidn
WKH H[SDQVLRQ RI LUULJDWLRQ VKD G & DERHKPHR VROBPURRZHUHG
\LHOGV DQG PLWLJIDWH ¥riga@d PDW g UL\INYG BEHDV

area has increased from 19% of net cultivated Q H QBdlarigation of 3.5 million

land in 1960-61 to 56% in 2022-23 ODUJH O\ ur(gtgfg

RO JURXQGZDWHU 7KH VKDUH R RYHEey  BHULFEXOWX
JURXQGZDWHU K B0 W63 @ HORFL 58ders.

WR D VXUJH LQ HQHUJ\ FRQVXPSWLRQ 7KH QXPEHU

RI JURXQGZDWHU H[WUDFWLRQ GHYLFHV *('V KDV

JURZQ H[SRQH Q W.5MDi@\inl 19BP

83 to 21.9 million in 2017-19 VLJQLILEFDQWO\

LQFUHDVLQJ WKH GHPDQG IRU HOHFWULFLW\ DQG GLHVHO
LQ DJULFXOWXUH

'KLOH VXEVLGL]HG HOHFWULFLW\ KDV HQDEOHG IDUPHUV
WR H[SORLW JURXQGZDWHU UHVRXUFHV LW KDV DOVR OHG
WR RYHU H[WUDFWLRQ HQGDQJHULQJ ZDWHU VHFXULW\
$GGLWLRQDOO\ WKH HQHUJ\ XVH LQ DJULFXOWXUH
FRQWULENW HY India’s total carbon $v BIHSWHPEHUNKH SURJUHVV LQ
emissions D P R X Q WA45@3J milien tons of
CO2 annually 7R DGGUHVV WKHVH FK/4DOOH8J v VWRRY FDSDFLWA L
VKLIW WRRODG SRZHUH GSIUHWIHI@UA g""'on VWDQGDORQH VROI
D VXVWDLQDEOH DQG HFRQRPLFDJ\SKMESH VROXWLRQ

%37,271 LQGLYLGXDO JULG FRQQ

2YHUYLHZ RI 30 .8680 LQVWDOOHG
'HYHORSPHQW RIVRODUIHH(

7KH 3UDGKDQ O0DQWUL .LVDQ 8UMq[§5|9(LLtﬂ_N,\)/LIq_pv(

SWWKDQ ODKDEKL\DQ 30 .8680 ZDV ODXQFKHG

E\ WKH OLQLVWU\ RI 1HZ DQG %HQHAWYV RI 6RODU 3RZHUHG |
015( LQ ODUFK $V RQH R:i winiicmvoo oy

ODUJHVW LQLWLDWLYHV LQWHJUPRQRRBLYRODYHAW®MUJI\ LQWR

DJULFXOWXUH LW DLPV WR UKSQRAHEHRR QY HOMGBRAOE ROQ
HOHFWULF DQG GLHVHO SRZHUHGHbHHWIPWLRQ DOP SLHVHO ¢

ZLWK VRODU SRZHUHG V\VWHPYV FRVWYV

% 3URYLGHY DGGLWLRQDO LG
2EMHFWLYHV RI 30 .8680 HOQHUJ\ EX\EDFN PHFKDQLVPYV

7KH VFKHPH KDV WKUHH SULPDU¥%JRBOMDVHYV FURSSLQJ LQ\

'HEHQWUDOL]HG VRobuU srzHUYHHVHEERWERBR
(VWDEOLVKLQJ GHFHQWUDOL]JHY L WR@DHQ WD i QHAW V
LQVWDOODWLRQV % 5HGXFHV &2 HPLVVLRQV FXU

5HSODFHPHQW RI GLHVHO sxPYWRO RXPBY L 8YHYHQW F
IDUPHUV WR VZLWFK IURP GLHVHE 5RZHHGDPRRXDOON

LUULIJDWLRQ SXPSV WR VRODU SXPSV

BRODUL]DWLRQ Rl JULG FRQQHFWHG SXPSV
&RQYHUWLQJ H[LVWLQJ JULG FRQQHFWHG
DJULFXOWXUDO SXPSV WR VRODU HQHUJ\

&RPSRQHQWYV RI 30 .8680

7KH VFKHPH DLPV WR *G HYHWODRGD U
FDSDFLMarctE2026 WKURXJK WKH IROORZLQJ
WKUHH FRPSRQHQWYV

- &RPSRQHQ@VWDOODWLRQWRODU
SRZHU SODQWYV N: WR 0: FDSDFLW\
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¥% )XOO VRODUL]DWLRQ RI

HOHFWULF *('V FDQ UHGXFH H#QV&K% WWLVJIDUK

PLOOLRQ WRQV DQQXDOO\
% OLWLJDWHVY FOLPDWH

S5LVN RI *URXQGZDWHU 2YHU ([S€

% 6RODU HQHWR\RD UJL FDQ FORMD.
WR[FHVVLYH JURXQGZDWHU H
% 3URPRWLQJ VRODU LUULJD!
PLFUR LUULJDWLRQ WHFKQR
VSULQNOHU V\VWHPV FDQ PL

,QVWLWXWLRQDO DQG 3ROLF\ &

% /DFN RI FRQYHUJHQFH EHV
LUULIJDWLRQ DQG ZDWHU VDY

% 6HSDUDWH VFKHPHYVY PDQDJH
DIHQFLHV KLQGHU HIIHFWLYH

5HIJLRQDO '"LVSDULWLHV LQ $GF
% 1 B MR UGB YR ODU SXPSV

SDMDVW

DU\DQ SWWDU 3UDGHVK

FKDQJﬁUQ%QE“gW E\

WUDQVLWLRQLQJ WR UHQHZDEOWDBDWHUVSMRKUFHY SROLFL

+ 2SHUDWLRQDO %HQHAWYV

LQFHQWLYHVY DQG DZDUH

% 5HTXLUHV ORZ PDLQWHQDQFH-EFEVAHQRPYHRQ UDWHY

VXSHUYLVLRQ

% 3URYLGHVY D UHOLDEOH
LUULIDWLRQ VROXWLRQ .

% SHGXFHV GHSHQGHQFH RQ BWLRZ HQWHWUHINVMLVWRDQV

:D\ )RUZDUG

— g ' NV vy

QQRYDWLYH)LQDQFLQJORGHO
H[WH

HQVXULQJ XQLQWHUUXSWHG V3H8QRGY DQG SD\ DV \RX VD

&KDOOHQJHVLQ,PSOHPHQWD%ﬁ%

OLF 3ULYDWH 3DUWQHUYV
PXQLW\ EDVHG RZQHUVKL

'"HVSLWH LWV SRWHQWLDO WKH DGRS8WURBXWHVHRR WWRDQ@G UL\

SXPSV LV RQO\
EDUULHUYV

e +LJK ,QLWLDO ,QYHVWPHQW

Ya $
3,49,000

% )DUPHUV UH B&A Ystbsidy
WKH UHPDL1L4DO@Jis a burden -
SDUWL F X en&rginal\fariReds (70% of
farm households)

% /ILPLWHG DFFHVV WR EDQN ORDQV DQG ILQ
UHOXFWD@@WDGQHQMNﬁURQw@PV

LOQVWLWXWLRQVY
WUDQVDFWLRQ FRVWYV

GxH WR WERoIFEPSRM*3FPv pQc .QrHQwLY

% *UDGXDO SKDVLQJ RXW RI HOF
DQG LQFHQWLYL]LQJ VRODU L

+ VROD XP ViVW VWV
3 obu S S ! y%XFQRGgVLQJ VRODU LUULJDWI

EXW

LUULIJDWLRQ VXEVLGLHV
$ZDUHQHVYVY DQG &DSDFLW\ %XL

% /DUJH VFDOH DZDUHQHVV FD

VRODUHQHUJ\EHQMLWV
DQFLD
IR U

VRODU SXPS PDLQWHQDQFH
FRQVHUYDWLRQ

* (OHFWULFLW\ 6XEVLG\ 6WUXFWXUH

« .PSURYHG QVWLWXWLRQDO&R
% +HDYLO\ VXEVLGL]HG JULG HOHFWULFLW\
GLVFRXUDJHV IDUPHUV IURP2&QLWHIGLJP SPHPHQWDWLRQ
VRODU LOQWHJUDWH VRODU LUULJDWI
HIILELH W\NHFK%RORJLHV
% *UDGXDO UHGXFWLRQ RI HOHFWULFLWY VXEVLGLHV

DQG UHGLUHFWLQJ IXQGV WRZBWEOWWROHYHORYMWMYDWHILHV
DGRSWLRQ FDQ EH D JDPH FKDRGRSEWLRQ DFURVV UHJLRQV
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Topic 8: Green Hydrogen:
,QGLD-V 3IDWK W

Energy Future

1. Introduction

*UHHQ K\GURJHQ LV HPHUJLQJ DV D SLYRWDO HOHPHQW

LQ ,QGLDYV WUDQVLWLRQ WRZDUGVYV D VXVWDLQDEOH
HQHUJ\ IXWXUH :LWK LWV SRWHQWLDO WR GHFDUERQL]H
LQGXVWULHYV SRZHU JHQHUDWLRQ DQG WUDQVSRUWDWLRQ
JUHHQ K\GURJHQ DOLJQV ZLWK ,QGLDYVY FRPPLWPHQW

WR DFKLHYLQJ QHW JHUR HPLVVLRQV E\ 7KH
FRXQWU\ KDV VHW DPELWLRXV WDUJHWV XQGHU WKH
National Green Hydrogen Mission DLPLQJ

SRVLWLRQ LWVHOI DV D JORE&&LCPH'IS%‘ALLLPLP &Y EHURRIWHQWLDC

SURGXFWLRQ DQG H[SRUW SURGXFWLRQ XH WR LWV YDV\
UHVRXUFHYV 7KH 1DWLRQDO *I
‘KDW LV *UHHQ +\GURJHQ" OLVVLRQ IRFXVHV RQ

Green hydrogen LV SURGXFHG E\ HOHF—'\X/H% ‘] DQ LQGLJHQRXV .
ZDWHU XVLQJ UHQHZDEOH HQHUJITRMRYW v VXFK DV

VRODU DQG ZLQG 8QOLNH JUH\ @@BCE@:)LPQJ(\GLB’R@I-@QRQ PHWUL
ZKLFK UHO\ RQ IRVVLO IXHOV DQOXBDQ@ OK\BWRJIHQ

HQVXUHV JHUR FDUERQ HPLVVLRQYXFRBNLEHSHWGHQF\ RQ IRV

FUXFLDO FRPSRQHQW LQ DFKLAYER WGP WIS RERCRssruwxqlL

7\SHV Rl +\GURJHQ %DVHG RQUYRRIKFW RQFHQWLYHV IRU G
Methods DQG UHVHDUFK

» Grey Hydrogen 3URGXFHG IURP (  $SSOLFDWLRQV RI *UHHQ +\GU
RU FRDO HPWWWLQJ &2

+ %OXH +\GURHHQYHG IURP IRVVLOFPUFEREIPWLRQ RILQGXVW
ZLWK FDUERQ FDSWXUH DQG*VSeRIUDIUStY & 8&8GURJHQ FDQ UHSC

.« GreenHydrogen *HQHUDWHG XVLQJ W@ vty UHGXFHG LURQ

HQHUJ\ ZLWK JHUR HPLVVLRQVUHGXFL@H"&QVV'—RQV
e Chemical Industry *UHHQ K\GURJHQ |
4. India’s Green Hydrogen Potential and LQ DPPRQLD DQG PHWKDQRO SU
National Green Hydrogen Mission IRU IHUWLOL]HUV DQG SHWURF!

LL 7UDQVSRUW 6HFWRU

+\GURJHQ )XHO &HOO 9HKLFOHYV
LQ KHDY\ GXW\ YHKLFOHV DQG

$YLDWLRQ DQG 6KLSSLQJ +\GU!
FDQ UHGXFH HPLVVLRQV LQ OR

(iif) Power Generation and Energy Storage

+\GURJHQ EDVHG 3RZHU 30DQW
VWDELOL]DWLRQ DQG HQHUJ\ V

5HQHZDEOH (QHUJ\ ,QWHJUDYV
HIFHVV VRODU DQG ZLQG SRZH
IRU ODWHU XVH
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&KDOOHQJHV LQ *UHHQ +\GUR3IKBBIRIWYPIVH 3DUWQMIRVK
DFFHOHUDWH LQYHVWPHQWYV

HVSLWH LWV SRWHQWLDO ,QEWE p P it MEdE8PRubwLrOV

FKDOOHQJHV IRU WHFKQRORJ\ WUDQVIHU

e +LJK 3URGXFWLROQHERMWMRO\VLV DOG
UHQHZDEOH HQHUJ\ FRVW *OREDO 3HUVSHFWLYH DQG ,QC
UHGXFWLRQ Edge

 ,QlUDVWUXFWWRU D&V WUDQV?EBL_‘J % 6WUDWHJI\ $|_pv \

GLVWULEXWLRQ QHWZRUNYV %WP%PEU &d@ﬁ@ﬁﬁﬂWg

LQYHVWPHQW
6RXWK .RUHD QYHVV‘

. 7HFKQRORJLFD(]I%FIlLHLQ.VHLH\OHFN\(H%%h]H& EDVHG WUDQVSRUW

WHFKQRORJ\ LV VWLOO HYROYL
Q 8a’sStrengths /IRZHU UHQHZDEOH

. 3R0LF\DQG5HJx0Dmmme@dR¢§wa YDVW VRODU SRWHQW
UREXVW JRYHUQPHQW SROLFLRM O WRSHRWMIGH' Y FrRPSHWLY

*RYHUQPHQW ,QLWLDWLYHYV g conclusion

,QFHQWLYHYV XQGHU 3URL93|_}(|J|:(\\5VLB\Q;(JLF\Q]I}I_|I¢G SUHVHQWYV D

,QFHQWLYH 3/, 6FKHPH RSSRUWXQLW\ IRU ,QGLDYV H
+\GURJHQ 3XUFKDVH 2E0LJWW¥%@MN%%%Q JRBZWK DQG FOL
LOGXVWULHV FKDOOHQJHV H[LVW VWU
LQQRYDWLRQ DQG SROLF\ VXSSF
- )DVWHU DGRSWLRQ RI HOHFWEROKH UR WHIEIR@RMO RIWKH JORE
WKURXJK UHVHDUFK GHYHORSFHQWMUDJILQJ LWV UHQHZDEOH
,QGLD FDQ OHDG WKH ZRUOG LQ \
SURGXFWLRQ DQG XVDJH GULYI

JUHHQHU IXWXUH

)
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