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dfermare T FYFT &TAAT arelr At Ruaex s AT §1 SR & weile Als 7 10 Tl NREes
gt arer Ruaedd (PHWRs) 3R & 500 Awmare & wre #ist Ruaedd (FBR) & AT aRASENG -
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ROADMAP TO 100 GW

NUCLEAR POWER BY 2047

DAE UNITS &
JOINT VENTURES
+32 GW
: (PHWRs & LWRs)

2031-32 TOTAL
22 Gw OTHER IMPLEMENTING [ ] ]00 Gw
Capacity to be AGENCIES BY 2047

reached with ongoing ﬁi‘ﬁ
projects (/g +46 GW

* Central Public Sector Enterprises
 State Public Sector Enterprises

* State Governments

* Private Sector

* Joint Ventures

* Using Diverse Reactor Technologies
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awels fasreh
R Jwals el a8 ~gaas, ey fGega #mr ¢ SEdh fdr areax [ & @1 ®a & fov
MaRIRAT gl &1 T8 gAN faegd Imafd & Jg & §7 # FF A §, S IFUATEl, FIR Acaw,
T Yicsoll, Sl 3R 3T aegh Janit & v favaweda Soreh giakad wdr g1 favaaena
SIS ot e fashrg, IsEr FRaT 3R 3mder & fAues &1 &/ & fov 3mavgs g

WA Foll AT "AT] @S AHG Uh WauEgds AT ufhar & Aegd @ Sdae arelr e
FT 3TANT FF Tofell & 3cUlGe] A ¢ Fg FOAT U6l H 01T 7 Feordt § (), S oY ¥ 3
TR T AT &1 Sedrfed fasrelr & o1, 3¢l 3R 3raeges {3 # Fof Ao g1 a8 g g
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How Nuclear Energy Produces Electricity

Controlled
Nuclear Reaction Turbine

m-
\ The turbine Electricity is
Uranium fuel ";t: :nmfg . Thereaction = Heatis used to Steam spins drives the transmitted
rods are placed | | 1or reaction | produces convert water the turb’i)r're generator to homes,
inthereactor | .10 ces ener heat into steam to produce industries and
gy electricity communities




AT $eaeT

WA SUA g8 A § O SSTel Scureet & foU wRA] Rueel & e @M ST g1 $HS GA]
foEss & Aad & ged § AR A AT A FSA o5 § F§ FSAT 96 # AT H deadr § AR a8
T TIEBA TATR fosTell FelTel gl

TCATY] RUaey $UeT aF TR & g Tad ghpamsd : o @Y HEar FAfRr & T W@d (I Ruae)
g welga, g T Ry & X s $usr & ofafda fFar arar 81 da@ 3m ey Sue
wpfas Rfeas, PfagR-235 (U-235), @) wales RATA-LEV), woeifaas-239 (Pu-239) 3R Paes
3iFETEs (MOX) &4t &

IFT TSI AN, B, e, ST, STETOT IR, HeA1sT N & Higel TR G AMSC drex Nuered
7 deRes- QAEA (LEV) 7 39307 Fd &1 AR J&T &9 & NRTEsS gat arex Ruaedd (PHWRs) 7
upfas PARIA F1 37397 T §, o R dada B aeThar A8 Qe #1 aRd (TIRTHe)
ITARIETSY BRe 15T Ruger (PFBR) H MOX $4ar &r 8 39ITer adr &l

HRA & PATA #3R et I & §, safaT 50 3T gaRT [ A A 3T gl g1 gredifen,
HRA & I ARTA (Th-232) T TR 3R B1 TE AESAT & o U (ThaAmsd)weisd Yt
TS &, S ATT T § I, afAeEg, Y wew, i3, oRew seme ik sREs F 9w W@ # awn
STl &1 Uoh Ruael & 3ieT Th-232 ~ggled &l i el § 3R Pfagw-233 & geo arar g, o &
fawsshg ¢ Ra & Qdeniferk dAT] WA 3o diererofiy waAw] Foll SisA & AeTH § g9 -
NRTA R & 39T | HRAT g

How much? @
THE POWER OF THE PELLET

W 17,000
3 @ Cubic Feet of

@ \ - Natural Gas

TYPICAL
: O'I URANIUM & . 149
2 FUEL PELLET : Gallons of Oil
The Size of Your Fingertip )
- Hasasmuchenergy as ©\

=) 1
"""" °~°/" Ton of Coal

Source: Nuclear Energy Institute, USA




AR 1 AleTeRoi AT FRIHA-
ST T o $IRAT o Taee FETel &1 fURdH 3UAET ol IR Ererehiforeh Sofl FRaT gred gl o .
A & fAU1954 # e ORI WA ol HAHA H TG I@HIAT AT| AR o 318l 2026 &
U 3T Hil &7 IR giffel fham o9 Fouesha Fyd dickesy vRe sisy Rugex (PFBR) & woH
e urca 11 st Ruaer ag glar & S ool 3cures & ary (Rrarse) @y 3ifte f[wsa-
TN TRATY] ST-HHA AT ST T Sculest 1 T 1 $HA HRA & clietoll hRshA & GEX TOT i
I F RPAT fhar| 7§ 3uafey Rd # Jdwifod, Taeo IR AR ol geam & fow
oo IR UIRTH FERIE & 3TAET & AR FAG el §: A New Chapter in India's Nuclear Journey

India’s Three-Stage Nuclear Programme £t

STAGE: STAGEII: STAGEIIL
PHWRs Using Fast Breeder Thorium-Based

Natural Uranium Reactors (FBRs) Reactors

P o Long-term
Natural St = More Fissile U-233 derived FueIgSecunty
Uranium Plutonium Plutonium Materlal from Thorium
(Fuel) (By- product) -based fuel
Q % % | 5 Y
0 -’ (AR N * é 0 \ \ 4
oliiis ' 2 4
Pressurized Heavy Fast Breeder b Thorium- Based
Water Reactor ‘ Reactor Reactor
Produces plutonium as a Use plutonium-based fuel Uses U-233 derived from thorium,
by-product for the next stage to breed more fissile material J Giving India long-term fuel security

Ugd IXOT A WSS gal areY RUFX (PHWRs) fastelr dar &t & fovw arsfas g &1 3unr
A §1 TgFd A I CRATH IIed e & faT A9 fRam Sirar 8 (F9e wge), St gl wROT &
fIT gruffeh geiqe §odr g1 g Wor A Biee st Ruaex (FBRs) 3ifaRed fawssa qmaaf &
3cUlee A gU fISTell 3cUeet A & AU 6 So@fd® & 3uder #Xd §1 9 aREH & RfaaA-
233 #ff S &, S A TROT AT ofig IR A g1 e aor A AiRgAEsmeRa Ruaer oRd & -
-TX ARTH $SRT #T algel A & v PIAIH233 &7 3TINT A &1 Fedeh TWOT 30T TROT HI
SUe YeTe T ¢, forad Eeiehiioreh Sl AT &l ANl URIEd Biel gl

SR et AW IgEYUE FE (IGCAR) & AR & Hiciesy vre st RuaeX (PFBR) & 39w,
e, adator, gRaT AeAiwa, FAAfAT dR FEEAFOT F Aqged a1 AR 3T & HY ufave
EAIT & ARTA &, IGCAR o Rudex & 3ol 3R Gomicrdl &1 a@rser 90 widera =e fafasior
gIierer fohar, foIEa Seeicd WRAAT] SledIfatehr # o7 1 ATcATAIRAT T Horg fohar 3R gqer & -
RO AT Sl HRIHHA & @Y =T H a1 &

AT RwarerT

wA] Ruaersd &7 el WA & s & ol o8 (FgfFaad)d 81 $Hs &l HET TR § 9A]
et 3R IRAY] TG WA Foll §IF RA] fq@seT HT 3TN 1 &



https://www.pib.gov.in/FactsheetDetails.aspx?Id=150618&reg=3&lang=1

T WAV RN H, U 7gglad RIATH a1 Soeiferad WA & A1 & cohirar g, ad I8 ar o
WA # g ST g1 WA fAWsA & F A Sl S drel Ig Tihar 6N AT & FeAT 3R
FfaReT =ggiar sisch 81 3 #ggia 3 fause gfafsamsit & IR & ¢, Sed v deueiqEs
[CRIECESCARGADEETIR]

3cYes] FSAT & 3YINT Ul &l 3o gald dlel HIT H deoad & fav fFaT Sar §1 89 e eas i
Tl &, S Toh STeRRel § ST el §1 X9l & FHA W SeiRe] forstell YT e &

Fission vs. Fusion: e
What's the Difference?

@ >
[ Fission | Fusion

Splits a larger atom into Joins 2 or more lighter
2 or more smaller ones atoms into a larger one

Source: US Department of Energy

TAI]_ T
TRA] TSI & gooh AT Pl A U 9T AT S ¥ wgeeT & gF AR ARt @ Fe
Yeld Nl gl IE s i Joelr H g1 3R FSA 3cdest X Fhal g1 grelifn (ere), saraards
fasTell 3cdieet & foIv wgerel Wleifarhr 3t off faeprey & =RoT # B

gTATY] Rueey

Nuclear Reactor Technologies used in India @

Reactor Technology Primary Use Status in India Representative Locations

Rajasthan, Kakrapar,

Pressurised Heavy Commercial Predominant Kaiga, Narora, Madras

Water Reactor (PHWR) electricity generation indigenous reactor (Kalpakkam), Tarapur
using natural uranium technology (Units 3 & 4)

Boiling Water Commercial . Tarapur Atomic Power

Reactor (BWR) electricity generation Operational station (Units 1 & 2)

Pressurised Water Commercial Operational Kudankulam Nuclear

Reactor (PWR) electricity generation Power Plant (Units 1 & 2)

Fast breeder technology
Prototype Fast Breeder to support India’s
Reactor (PFBR) three-stage nuclear
power programme

Operational (First
Criticality Achieved,  Kalpakkam, Tamil Nadu
April 2026)

Source: NPCIL




TRATY] Ruere oY IRATO] Sroil FF T &6 §IT 8, STET FSHAT 3ot ohled oh forT AT fargse v gfshar
AT &9 § 3G fohar e &1 s8s WA $Ue (S RIFTH a1 coeii=rgs), fawss sfafnar o i
A & [T Selel UsH, S FSAT B TAAARA FA & fAT Teh Feie 3R GUaTT g favaqeig darele
AR @ % foT &% e Sonfel e g &

AT ACT & & NREeS &1 aeX Rugedd (PHWRs) &7 393107 aar §, st Thfas [T | w#
I &1 e H argfadr arer Nuaex (BWRs) 3T MeREss aey Ruger (PWRs) off nfod &1 s”da
CEITTH H TN A AR 9RIE 3maiRd Rugekt & geoma @ qHde A & fov-ere st
Ruaex(FBRs) #7 3T aaT W@ &1 AR 3970l OEr T WA] doheiis & &9 7 FAl Ao Ruaex
(SMRs) 8 [dfad #X T&T ¢

Al AlsgaY Ruaex

SMR ITHAR W GA] faEsd & AegHd ¥ 300 MWe & faSTell 3cUeed o 81 3aIahT Hhirdee 3N
Alsger f3aget Sherdi3menia faferdior-, digr fA#Hor, dgar aquredr iR TRy Aol T JaTd FaArem
¢l FAT F9€ 2025-26 H VA WAL FSAT AU & dgd WHR 7 TR SMR & U,
fSomss, a3 dardt & fow 20,000 FF F9F Efed frv &1 ¥Ra BARC 3R NPCIL gart
TgFA T ¥ BT fFU a0 220 MWe &THaT a@t 'HRA FAIT Ao Ruaed’ (BSMR-200), 55
MWe &7#aT aret SMR-55 3R 883l 3cules & U U 3%d) Fes Ruger-am#A= dW-HTGR) &1
@ #X W61 &1 WER &1 a8 2033 d%F &7 & FA Ti9 F@aeft SMR F1 a91e] F 8

Nuclear Reactor Classification i

LARGE, CONVENTIONALREACTOR
700+ MW(e)

e——

P ‘ SMALL MODULAR REACTOR
Biam
om—r

MICROREACTOR
Up to ~10 MW (e)

—

Source: IAEA

gyam] Rueet 1 gaffavor
wAn] Rugey e gyt & fou s fFu o § 93 aRuR®s Ruaex (700-1,600 MW)
TS S, ARt 3R 3 AR duas fosrel fr 3mqfd ava €1 FAT AlggeR Ruaex (300
MW a%) 3R gl Rueer (20 MW d%) gIedisl & &lal &1 dar atel, WA gld el TIAT Hr




oo, 3eAs Ufhansi & fow FsAT Uee el 3R FISge 3cued &1 GHYT e o HH I
gl

Wrulmsa

WAY] Hafse gg SAEAt @l § ST WA ST §IF & HAe & AR 3cUedl glal gl SHe
SEAATST forar T TRAT] $4eT 3N 3T AT S GRETcHS $us, heey, 3uaor 3R IF arffer §, S
T #/ 3 g & ag WAt g o &1 If aw RfeRer scafoid awar g, safaw a3k
TATEROT T GR&T FARTT A & TIT 38 T GRET Aol & ded Yt fhar Sirdr gl

Types of f{g

Nuclear Waste
4 N\
3%

/_‘ High-level Waste

s | Spent fuel containing

L/ 95% of radioactivity in
L the nuclear waste )

Volume of

Nuclear waste i

[+)
7%
Intermediate-level waste

Used filters, steel components
from within the reactor and

some effluents from reprocessing
containing 4% of radioactivity in
the nuclear waste

90%

Low-level Waste
Lightly-contaminated
items like tools and work
clothing containing only

L 1% of radioactivity in the

nuclear waste )

P,

B
|
(

Source: World Nuclear Association

HRA U Falos vfFeray T AIBTHe 1 el FT ¢, SgT AT & Rueredt # ga3ugier & fov
TR -Hegae ATIE B Rl Ftel &g SEAATST R a0 ST &l Joaw fopam Srar g1 AW 3=
st &) FisAlfdeEe X GUad & & F@Igid fhar Sar g, orad 3afse &a giar § 3 soRa
& cMeTerolir AT Foll A H Aee Aol gl

e slefahr
HRA FTaeelig WAt Fwk & v fadithenersd ceheiier arel gicier Ut & enfdier &1 JE gfiohan -
A0 Al X B vh R HU-3Td & &9 A gRafdd ol 8, S g8 Qo SR,
aRaea AR difdw fAues & fav sfs @it & s g

ART & TATS ol AT FY FAT YSTT HLAT

HRT H TRAT] Foil Hrlshe FAaraR, AT 3R cAfAeRar & gfd qor # gfdeeydr & gefiar gl
3eetal ie@aferat sl ok FIaT Aletehl 3R Facell &THABT & Ay Sigey, WA Fofl Teh Fiad AR
TS St sifasT & fdoT 7 Feg A W Bl O o e Tasfid IRa @7 3R 9% T 8, A S
3T faed, THeRold Fdddr 3R Qdwfos Sl GRaT H THd A §U IHed @S ol il
T el T




AT] FSlt fasmer

e https://dae.gov.in/acts-rules/

#Afa amaer

e  https://www.niti.gov.in/sites/default/files/2023-06/The-Role-of-Small-Modular-Reactors-in-the-Energy-
Transition-05162023.pdf

ST YIATY] HTHUTT &g (BARC)

e https://www.barc.gov.in/pubaware/nw.html

gfFea wo FEcaTd

e https://www.nfc.gov.in/overview.html

gfFaay gla FRee 3w 3 fafdes (veai)
e https://www.npcil.nic.in/content/328 1 AboutNPCIL.aspx
e https://www.npcil.nic.in/WriteReadData/userfiles/file/Safety A4.pdf
e  https://www.npcil.nic.in/WriteReadData/CMS/202204131145234415836Light Water Reactor 13042022 01
-pdf

e igc annual report 2022.pdf

T AT FRTT
e  https://www.pib.gov.in/PressReleasePage.aspx?PRID=2223790&reg=38&lang=1

e  https://www.pib.gov.in/PressReleaseDetail.aspx?PRID=2198337&reg=18&lang=1
e  https://www.pib.gov.in/PressReleaseDetail.aspx?PRID=2238907&reg=3&lang=1

e  https://www.pib.gov.in/newsite/PrintRelease.aspx?relid=112034&reg=48&lang=2
e  https://www.pib.gov.in/PressReleasePage.aspx?PRID=2220284&reg=3&lang=1
e  https://www.pib.gov.in/FactsheetDetails.aspx?1d=150617&lang=1&reg=3

e https://www.pib.gov.in/PressReleasePage.aspx?PRID=2288295&reg=488&lang=1
e https://www.pib.gov.in/PressReleasePage.aspx?PRID=2288294&reg=488&lang=1
e https://www.pib.gov.in/PressReleasePage.aspx?PRID=2288296&reg=488&lang=1

FARTSET TTAT] FaAl TAHT IAEA)

e https://www.iaea.org/newscenter/news/what-is-nuclear-energy-the-science-of-nuclear-power

Nuclear Energy Institute

e https://www.nei.org/fundamentals/nuclear-fuel

wmﬁm

e  https://www.energy.gov/ne/articles/fission-and-fusion-what-difference
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