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The right path for India's nuclear power development

The country's nuclear future must balance growth with self-reliance and safety
Meera Shankar, [ Former Indian Ambassador to the United States ]

Ajay Shankar, [ Distinguished Fellow, TERI, and former Secretary, Department of Industrial Policy
and Promotion (DIPP), Government of India ]

International sanctions were imposed on India after its
peaceful nuclear test of 1974. The India-United States civil
nuclear deal, which was signed in 2008, ended the
restrictions on the import of uranium and of nuclear power
plants, with some critical exceptions. The free import of
natural uranium has enabled India to grow its nuclear
programme. Negotiations with major western nuclear power
plant suppliers were started but had to be given up as their
plants were far too expensive.

Homegrown nuclear advantage

Sanctions forced India to innovate. Every part going into
India's nuclear plants was designed, developed, tested, and manufactured in India in patient partnerships
between the Atomic Energy Commission (AEC) and Indian firms. The unit size of India's nuclear power plants
went up from 200 MW to 500 MW. Now, 700 MW units have been developed. Four units are under
construction and another 10 are being developed. India now makes the cheapest nuclear power plants in the
world, costing approximately $1,700 per Kw. The South Korean plants cost more, around $2,200 per Kw, the
French over $5,500 per kw, and the U.S. $15,000 per Kw. Therefore, India has the potential to become a major
exporter of nuclear power plants.

With such a clear cost advantage and self-reliance, reports of plans to import nuclear power plants and
technology indicate insufficient awareness of India's own capabilities and price competitiveness. The size of
India's potential market for nuclear energy is so large that it would be rational for international suppliers to do
whatever it takes to get a substantial share of this market. But would that be the optimum choice for India if
costs are much higher or if it creates a new stream of technological vulnerability?

At this time, India has further strengthened its leadership in technology as its 500 MW commercial fast breeder
reactor is getting commissioned after overcoming many difficult challenges. Today, India makes Pressurised
Heavy Water Reactors (PHWR), which use natural uranium as fuel. The Light Water Reactors (LWRS) use
enriched uranium as fuel and are based on uranium enrichment technology which is more widely used in the
world. India should try and develop its own LWRS, specially as the Nuclear Suppliers Group waiver
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permanently prohibits the transfer of enrichment and reprocessing technology to India. This should not be
beyond India's capabilities, given sufficient resources and a dedicated programme.

Scaling up, staying self-reliant

The government has decided that by 2047, India will develop 100 GW of nuclear power capacity. To achieve
this, the sector has been opened up to new entrants from both the public and private sectors through enabling
legislation that is well-crafted and investor-friendly. The price of nuclear power in India is now competitive vis-
a-vis thermal power. The use of the proven, cost-competitive domestic technology by new entrants would be the
ideal cost-effective way to scale up. A large programme has scale effects resulting in lower production costs.
Further, new entrants could potentially reduce project execution costs and time. Bringing in technology streams
and equipment which will give India far more expensive electricity should not merit serious consideration.

To meet the enormous dedicated power demands of artificial intelligence data centres, small modular reactors
(SMRS) are being considered as a solution in the West. However, the designs remain under development, with
commercial deployment yet to begin. The AEC has offered its technology for 200 MW nuclear plants to new
entrants. Smaller unit sizes to suit emerging market needs can also be developed domestically in partnership
between the AEC and Indian firms. The market for SMRS in India would be a bilateral contractual matter
between the generator and buyer. From a regulatory perspective, there would be merit in taking the view that a
foreign-designed SMR plant should have operated satisfactorily for a few years before being deployed in India.
There would be little justification for an untested SMR being developed elsewhere being first deployed,
experimentally, in India.

Ambition needs caution

Given the critical importance of ensuring the safety of nuclear power plants, it would be prudent that new
players establish themselves before scaling up. India's record on safety in its nuclear plants has been exemplary
till now. This must be preserved going forward. This will be a major challenge amid rapid expansion and the
entry of new players, given the prevailing industrial culture in India, where accidents at construction sites and
operating industrial plants continue to occur.

A single nuclear mishap could trigger a strong public backlash, similar to the one experienced by the West after
Chernobyl (1986), which led to nuclear power development coming to a virtual standstill in many western
countries. It would, therefore, be prudent for new entrants to initially develop only a few plants and establish the
rigorous internal safety culture required for nuclear facilities, subject to continuous external auditing. Scaling up
can thereafter take place gradually, without needlessly risking safety. The goal of achieving 100 GW of capacity
by 2047 could be achieved safely while also strengthening self-reliance within India and enabling the country to
become a globally competitive player.
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g Toh RO & gl a1 3MURERT §1 3T Teh dloll TR & AR AR-ET & A0 died & fov sl
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St @Ha gt 3R TE grem b gl HIE AYY, aRON AR dHA & anffies et & @y @ &
3T qael & g & oT 0O AT AT &7 T3 HY, SiF TE UaT TN & e TAT 9 Har
TS TAT & €a¥d T 3T Ufdd TIT Jala AT frT v

for-8eg sfagr &I acell AET S Hehall, Afhel 3T 3oT 3T HT GURT AT ST Hehell &, S ol
gral T RE AT Sl War &1 ¥ & &3 g2 o UABIRASF 3T i 3IPR Fa 3R 3ehiansi
& Hedl N U Fel Td Nl & Aed &f & AT TcF va Folg 3MANT 1S U §1 #HRa
Y TET & T AT
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fAgat & carae Hed A FeAleT H SU| SA-SE dle@ TR H g W RFh AarEen sgat 4 3wy
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GeT YT 3T H 3HHT Teled X Teh| Tl AIAT & 3T SaRT 3HeJdlele] TR H Jefor gr
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dr S-HAT Afd A AR GIATT A A He TR Ger AT H AR Toel a¥ 1 @
IS SeR & 318 U7 3R 5@k 2030 T 2 o IS Slel GR &lel T oA gl 56 & &
AT FS AP T Toleiliae T T Fdeaefir W & 3R WeR Felr off g i @), v Al
US| $HY T &1 dl &S Aol AR fGenfadet A wWaer qar fear s g1 e gt A tar
AlSeT Wt FT o181 HerdT|
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facel a'g’-ai's'ao‘ma’rﬁ‘a’fa?rﬁﬂﬂwﬁ 1 GHE HROT T &l €A @ Ig Ush Hgedqul Jslailicien
AJerar Ja1 gl ag—a@%%@awaﬁqmﬁm%mwwalsaﬁmomﬁ
facelt fraer 1 3rgAf g1 e 3msfhar 3R TalsTA S YHE RIS SIS & sl @l Sirdid
& d1¢ 100 FrEdT THINS ART § R H waer Far| hagst Arr el sel & fow e 3w
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g-S1S AETATHEN3N & HRA H I g & a1g O5eid g fSoreid deieet & fav &er- s &y
IIET T G197 fohaT|

S-hIAd o gorael FuT fedr AR HASET 9T 1S 56 &7 H V| §oT & & 3egiol [Faeh HlA
@ﬁmﬁer%mlﬁm(WﬁW%@aﬁ%wﬁ)aﬂTuﬁﬁaﬁﬁé
A AR TFash HAY H 3 AT Fer | &1 S A & S IRIRS Ger AT 7 ghew g,
$- PAY & fou Ganfader Fuell ganrT 3T v 9T ) R & g1 safau Adega gredr
N e TN § OOd tEIS et & e gl HEer §1 s Seded muid, Arfece,
ARG # AT @ g9erd, JaUsdT wey §15 3nfe arfAd §1 a & faw ot v 3reer Aol
3T ohdl &1 SATIRAT & FIST I g RpId sededy 3merRd 3R Arhecod uwal & &g
IR ¥ 30T Bl &l SFHT UhRERTs & Al & e Rl warfAca aren SatAw 3R
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IR TE e A T oRd & & At &
TAIfHAcT dlel dRIOR 3R Afgen3it & IR & &
IET TPRIcHSD T § ol TPl TASC JHTOT TSI
HIfEThT FRATeT ( TATHIN) SaRT SR SeAadl -
feasx 2025 & affes @erfea &7 3w adaor
(TeEgUas) H fHeldr §1 #RA & A Harisd &7
& 3M®s §did ¢ fF 10 or@ ¥ 318« 3erdr arel
46 93 AU H STgT AfGe3i & EfAT dlel 3¢ITH
e § agl AR & AT AR & 3w A
IeTEd Hfw REe & § 3aeer & v, dw s #F emer 31 frEdr FRER
Afge3t & FarfAca 7 § AR T@ FREd 7 ARGt Hr eI 42.5 ArEd &1 38 e, 1
# Afgem3t & TarfAca arel FRIERT Fr {ETeRT 43.2 HEdT §, SIdfeh 98T Fel FRITST H Afgamsn
& HNERY 41.4 BACT gof & 715 B

fGoeT a1 Ig ¢ & Noed ¥s8 qanr s fawqd st & faReYor @ qar Jerdr § 6 o
A AT IAtaRer 3rdfegarar fAfaaAor AR Qamst & 9 AT T & AUR W MR g,
ggT Afgen3t T ARNERT T HF g1 TI&ToT aTel 3776 TF A H, SI@T SR HI J9¥d ¢ dal
AfGem3it 1 T A REA 20 Bradr @ off 7 81 T Tl ool TRl 7@ 360l
g, STel dhdel 16.2 HrEd <gaary Afganst & EifAca A § 3R ST # IAh REAGRY AT
13 BT &1 @@l, AR 380 T H §a8 & §, ST87 AfGeN3it & F&MiAca drel ST shael 9.9
RIEr § 3R Fed # 3 AefieRT off oererer 10 Racr & B
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feufay & s 3R TRl aRade 3 g gl

areaa #H, afe Ig ¢@r av fF a¥ 2018 H A3t Hr 5 g APNERr &X 19.8 By o S
dghY 2025 # 27.2 GIEA @ I O Fg TUSC gl ¢ fF GUR & Srac)g A3t IR @t &
T T HR 39 Y RIS §T & F1 9T g3 &1 T A e AR a7 AR 37 &
o fewre &t &1 dersial wearREl & A # At & iaa AfAs 3, gest v Joer &
TRTHIT 7,000 TIY YTAATE HH & STdich TAISTIR el dleil & drd T§ 3 9T 17,000 9
amtrg"irsn?wh
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?ﬂﬂ-aﬁﬁwﬁhdwd‘i%W?ﬁ%aﬂéaﬁaﬁmﬁﬁmﬁﬁﬁ@ﬁ
HTH g FIT ST ThdT gl 3T HGH H ARAT Afgamr d FI 3807 3eol@adld § Sl Tk
3BT HAT & FTeole Aol AT 81 Hebl | dob T Helleld I TRE A3 @R fohar Sirar ar 3R
Ig Fad ATGATN I &7 KT &ar ATl Afhad sT& fAFHT HOT 0T FRISR & v & See gar
URARe® & & AR & AU 3ugerd AW §, S WS & ITARIRIOT, T, sFE IR, 3-
HIT HeT IS |

UH FAAT sQU (IS & ITAR, AR Aol db o 39 QX HRIHIGT A AR AT el
I 192 FAT TUA &1 KT FaRa fFar Fefe aRdT e d it #Afgar - [/AY eman3t a
TRTHIT 46,000 I3 FIT & FKOT fGU| gTeAifeh, ARG Afgen d& I Fa@ 931 A1 a5 & F ag
ARSI arEdfdeh IFMaRISATN & IHTET ROT FIEAT & [AGH €T F=A1 Fhr|

IRAT T dF (THEmE) 3R 3T adaes &aF & dat o ARt i ST gome & e &
3T FherdT g1l BT & Afther Afget & T FEARTT HOT HT GRRT ST # g5 WA T
gehelliAeh U3 difafecshel dishell (SMSsey) A YahIRId Teh T & AR, AN I FOT STAT
AT el 43 BHE & Fofh qeSt & fv 7E 93 B ¥l g & A, HeqTS H qg o
mm%%ﬁaaﬁﬁ%gﬁm@ﬁwmmﬁaﬁaﬁmmq@%
AHS A Al 3R ges & o & @rg 3R e =i fRws adr & |
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IEY ST dolg &A1 7 SHRI Ush YW HRUT dehl dI Sl 3N HoR HOT Iihae § i
AT H AR & fIecy TEANT YaTUTd & delaT &l ol AR H A3 & gafois §9
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330 off WAT B1 59 § 3% T AT § a1 373 §gad FA I A7 |l §1 T FROT ©
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St g & Afe® seea dftE wlee 3uRaar @ €
58 U Ul & ve fageam off R g5 &1 o 3R AR % 3@t 3R AR & afd
W@el & TIT HuY Y W@ §, 98 q@dl 3R $Rd &I @fehg fdar cgaedr # 30¢ U e |9
& & H WM ST gl Afehed Ig TTSCahIvT Iofehl Facaar 3R AT o & eTHar &t Holgd e
& ST 3og olerdl Ui 3R HEIS U&T @RI 3cdise, Ggof 3cdisa 3R Fgi o for goar S
ST T3 & Hid 31T 3R aar e &

21 ﬁﬂﬁ%?ﬁﬂ?&%mﬁqgu Sl & dTaojg HIfSAT # 3T 8 Egol §cdr Ml &elleh ©THTU
AIMIR FTH 31 &1 Riar i a1q a8 § & s 3t & dae 09 9Rar & 787 sfes RAfaa
IR FAegHaefty aRar off anfaer g &1 0 geaArw 3§ §1g &Y 3R TOSe Hohd adl &
A3t &7 3§ & 31f8F AR AR ol T & Taed @1 37 98l & Fer 3if0h
37T g I &

Live
fEecadicl

dcol T H1aAT

HUTEhIT

qfRe# TR & dee A HIGAT & goId R H THHA & F IR] IR g5 ¢ HHAE, A A
R T g fBR gea didl W gl ST & Teh el IFWIR o Seohftheh YhIAd TohaT &,
Sgd 13 3Rl Janiit & arF g1 3WaIR & &ar far g & a7 & gafeg A 31g|<vou3ﬁ»ﬁ'@rﬁﬁé
$ 5T F deo H 3 AT AT FA=Ar Fwen| M FA i 19 § F ST germT F
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qCel oo BT FHEH WA §T FET A, Tl AR TS & 3ol § 3N 38 SR qU frar S

qMRT| ST fohdll 2o 1 Fafed AdT GA3MH VAT SR AN, of SErAAT H 41 Yo e ?
ST T I§ S9gR Th 93 W T 3R SURT &

Teh TRE @ S & T & 50 Hecud IHWIR o Goelieh e § gl & s gl 39
gierar & Tarerfaes g fiar &1 oeX 81 ST A3 @ T Seelr ofer dAedr §, 3ol A %6 39
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