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BT P ANl & YRd P 3Ader &7 7 aoil T ISRIB01 g3 8, Fofl wrd -3 ot YR Sidier srgur
16 (FIR) Pt GAASH & Reb & =0 H Wanied a1 o X671 ¢ | 39 e H, SR & Ud sreqef T
1Y BT fewqoft FamaR &1 S, IR FSSs eI IR e FHRar 3R TiRRgaR wre-
Y 7 IfEfhRa gefemia @sns) 3R fefored feg=u oRft I daviien! & WRIE THIHRU TR UHI
ST 8, S YR & TIRIGY TaraR uiRfRufde! dF Pt uraw ik Te1s & §R | Ag@yuf foan
e Il |

Aerospace start-ups should
shed ‘classical approach’ to
innovation: former ISRO chief

The Hindu Bureau
BENGALURU

Former Indian Space Re-
search Organisation Chair-
man S. Somanath on
Thursday expressed con-
cern over the competence
and capability to innovate
among start-ups and com-
panies working in the do-
main of aerostructures.
Speaking at the Interna-
tional Conference on Ad-
vances in Computational
and Experimental Ap-
proaches in Aerostruc-

tures, Mr. Somanath said,
“I think it is a point of con-
cern to me because I have
been going around the
country and looking at
start-ups and companies

S. Somanath

that have been designing
aerospace structures. Con-
cerning hardware, espe-
cially in the domain of ae-
rospace structures, I am
not seeing that type of
competence or that type of
capability to innovate or
do things differently than
in the past.”

He added that “classical

approaches still continue”
and “integration of artifi-
cial intelligence [AI]” is not
happening.

Mr. Somanath also said
that he has also not been
able to see much progress
around digital twins — vir-
tual replicas of physical
parts — in the aerostruc-
tures sector.

“They also talk about
digital twins, but I am not
able to see digital twins in
these domains (aerostruc-
tures) on a scale that
should have actually hap-
pened... So, I think the
conferences should de-
bate, discuss what are the
limitations and why collab-
oration is not happening,”
Mr. Somanath said.
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o TR EPHI URURS, X &8 SR uiemn faftt o defid axd § o Hifds
Ticlersy, gigeid YUR 3R faRmya Sofifrafi gursii wR sg4d eifde ik #va g
. gEfe I fAREl foyia € 9 999 oF aTdl, arTd-Te- iR Sfed sy TaRRuY
TIIH TS & oY HH SHA-a 5 |
o Y TR R, TRIY diex Ared-MUTRd Ried Soif-aiT (@Hdtds), sHricd feumz- ik
RA=H-aferd fds™ ®T 3R §¢ I3 8, 981 YR ¥le-30 s B |

2. TfefriRrae gefermiy &1 Jifta vats

o T3S TRREHR fSTIEA &1 Heaqul ¥4 I §¢7 Y &
o TR & TN 3R ao H HH! BT SHad
o JalIHTAT RaETT 3R S BT GdT T
o TR AfT-3emiRd RIgei=E & T ¥ av fewgd gRighuar
o ot TEATY B K AT FHRell 7 5 SIfBiR YR TaRIGY WeIé-30 TS &1 Uh &
fESIgT IUHRUT & U H ATH 81 38138 &, Sieth 34 U YeTdd T G AP YR & &Y
FAM R &
3. f&frea fg=1 gt ot ot wifar J sro=mn

o fEforea Jsar ifde yonferdt @t sruRdt ufasfaal € St TR gew! & ofiaq 9% o
JRATIDH THT BT AR, TR0 3R 3G Bt S Gl g
o 3Ad 3faRe TOIRMT iR TIRRUY WH fahadl & SIRGH & HH &, AFd HH a3 3R
fIerT T Y BleT IR & fore fSfoied S[sat &1 Iua &t 3|
o HRA & TIRRCHER &F T Whaad fefored fgd aHrd &t srgafufa axifdt &:
o 3= T[UTGT dTdl! Sl Iudsidl H SfaRTd
o WMEATR, T3S 3R FTSATR SulT-R] & sid i Sfa:faw wganT
o YT IYNT-RI&M- S ey

4. TTTE-3(U SHINRTCH | WRAATHD T,

o T3 WIC-3T BIY-TH IAARH & FoTd HGH eI dicded IR M Higd Hd g

o SIRET-UfTEd e Uer 3R S-TR I TRI&Ul §-aTd] Gid dd UITHd Ugd [daebR TaT
! galTed PRt g

o TRrenfacl, SE ok W TRl & st 9galT &1 il {GaRT & 1g-uRRAT &1 ufdefed
el g

e YRA & ¢ A5

o T4 faRe IS, G: TSI V& arg, Sfaiver WRH! SR &M TR Junferdl § YRd
! AEATD MY SATYPH TIRREIR TaMR B AN Bl ¢ |
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o fRTTT P DBV M §¢ f8FT, YR WIe-317 afy Tenfiies! Aarsii & Ioid SU-3PheR
9 BT SIRGH I3 g |

o TG HE SMAMR YR 3R S7-WUN & Fgeq aret? /= HrfigreTore Ugdl & dgd Ud ATAFHR
3R ufawelf siafer srdfeuaw 79 & YR & <ed &1 it yHifad st gl

31T P I8

o qferd fat aiwor 3R ifa Uice ! & T ¥ TaMs-Re 3iR fSfofed fgA-disd feome e
CAEEHEIESI

o ORIY U I FrgexFa ifie!, el A SR Ser-warterd Sol-aneT & ST-RIam-seRl
TN &l Tolgd DT

o o WY GRT YW 7T T 3R WEHH! DI THAT-THIY R Tgarh TR Ared
1 3R URfadl § MY dg & forg Tiefed |

e

T, AT DT AT HRA & TR TE-3U IHIRReH & iU 79 R IRl & oiid &
U T B dcll ¢ | el i SERIER0 = TGR! &1 favdR fard &, T adh-1ah! Add &1 IR,
SIS ATR-Hiad VPV ¥ Ui, fSed 3R Tems-Jafd TaeR Hisd H Scdrd &1 Tazadhdl
21 9 URA 1 T T Sfaier A P Y IFT TR AGMER F 34w b B uRadH A g
3 3fRTE! B G HAT HTWS g |

UPSC Mains Practice Question

ﬁ%ﬂ%l T3S -rnferd fSoms ﬁ?%&?ﬁﬁ%%ﬁﬁﬂﬂ?ﬁﬁ%%:{l@ﬁ@ﬁ&mﬁ&r%%
Tee B 39 HYT TR 91 HR | (250 <)
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YR 3R XIS 30 JRET 3R & g FT faR H TR gHd gU ©, Sl 39! U-Idd
TR B Holgd B P! (G H Th Hedqul e g | 75 face H YR o &l Hail o Rig 3R
Frezds & fagw v 3fas a1 dia & i Sradid & R, QA1 Uall 7 ve-faer, gg-Idre ik
I Yaeli & dgM W oIk a1 g8 faery 2en el & fafaear am ok 3% fovy &0 ¥ YRd-
TR & B SURT Y-S 3R dh-1o! aRdfdmarsii & qrd WRRIT H3- & o YR & D
TR 1 gRIfaT B

q@1 fazayor
e worteses  [Ndia and the Netherlands
agree to expand security,
defence cooperation

HeXds TP dhidpt =0 A
I9d R wfad g forad
TR &7 fafaror, e qRef,
TZER &Admel 8fR 3= 3id
SonfafieT & ared ]
Frevels & Ty Tam dde B
TERT AT R Y o 1Y
YRA & JS1d I T BT §
3R &m  SMyfiabdisl &
difd 998 W IiUs
e ) B0 BRaT B

&1 TEANT WR 3™ UF &1
AEM-UeH  fRaRar 3R
didoiiaes  Fgdm  gAfyd
B & o b JRINTT il
UaH Rl g |

2. gg-fAe 3R 98-Ided W

ARG

Tg-faeTg 3R gg-IdeA R
WR HRd & AR URd
3R &1 W RMNHRU1 I &
TR

VISHV UMIYA FOUNDATION INSTITUTE FOR CIVIL SERVICES (VUFICS)

The Hindu Bureau
NEW DELHI

Defence Minister Rajnath
Singh met the Foreign Mi-
nister of the Netherlands,
David van Weel, in New
Delhi on Thursday, reaf-
firming the strong and
steadily expanding de-
fence partnership between
the two nations.

During the meeting,
both leaders held wide-
ranging discussions on bi-
lateral security and de-
fence cooperation, includ-
ing priority areas for the
co-development and co-
production of defence
equipment, the Ministry of
Defence stated.

The two countries reit-
erated their commitment
to strengthening military-
to-military  engagement,
and developing defence
cooperation as a key pillar
of the India-Netherlands
Strategic Partnership.

The talks also under-
scored the shared commit-
ment of India and the
Netherlands to a free,
open, inclusive, and rules-
based Indo-Pacific region.

Emphasising the need
for closer defence partner-
ship, the Ministers high-
lighted the importance of

Netherlands Foreign Affairs Minister David van Weel being received
on his arrival in New Delhi on Thursday. PTI/@MEAINDIA

connecting the defence in-
dustries of both countries,
particularly in niche and
emerging technologies.

A Letter of Intent on De-
fence Cooperation was ex-
changed to provide an in-
stitutional framework for
advancing defence
collaboration.

Both sides agreed to ex-
plore new avenues of
cooperation through the

development of a defence
industrial road map focus-
ing on technology collabo-
ration, co-production, and
co-development of de-
fence platforms and equip-
ment for mutual benefit.
Strong people-to-people
ties form the foundation of
the bilateral relationship,
with the large Indian dias-
pora in the Netherlands
acting as a living bridge.
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o I IIER, YR, AT YU, TSR 3R T3NS -Te&rH & JaTeT oIt ARy ik Iuet
TNt & TgaNT HRA & TR & NS SMUR B 961 Il |

o TS YA &I 3NNP JASHY shal-fashar deel T Mt Agier! Aled | SGard &l
Gobd ST |

3. S81-Uffhe mam™

o THFI ST A TP WaF, W, 1A SR fgm-sneia fée-uwia & fom ufaegar devrs,
S YR Pt facer 3R JqRefm ifd & o U Het raeron |

e HRA & fog, E31-URfre @ RIg Jem &t JRem &1 aguelia 991, JaRawi &I
HRATSA! DI Wgferd P 3R AR B WaadT AR FRIF HTH GUANTASNTH) Bl
§N 3G § Heg Hal gl

o TS B Tl Z51-URfhe ugd URA F Ay =¥Ivr § IS Hed Sied! 81
4. T&T IR 3R A-V-T JS19

o TI-U-UT T P! Holgd B § SfcRIdTa-iadr, URIE0r 3R IuHifad oy o gur
G

o & ITRT B AreA § Foll &7 3 UriieR), FaaR 3R dfYe & smgfd gaanst o
UhIhU T SIaT FAadr g

o 3T A BT JganT & fAfaTr 8ik fafd g & ®u & IHRA B R B ASATHIE B
T BT B

5. b YUHIfd® HUfR & =0 § T A & & g ddY

o HiRds H YR YA T Iite-UTaR foel & =0 # &1 6Rd §, Sl ASHiiad Gy 3R
3 TgaIT &I Holgd HRd & |
o TOgd YIS J&Y U= Jrgnd 9 IR fguefta deet & a<iiam ueH aRd ]|

gHIfaar R faear
o IS P URUTHI H da & T Uenfiie! gdiaryl, Sifgs Tuer ifYeRl iR Hame
TRV TR WP D1 IR il gl
o &GN B YToHIad garal R ufaeaeff Taaem aid ¥ SienT @1 ST A1eu|
o 3G AR F f8T UdipTas ABIeR! A g2+ & oI RO IRINTd 09y 3o g |
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HRA-ATedS &1 YgINT &1 fadR URA Bt IHR 0T fUfY 31 g2ifar g - S urenfiet-ganfaa
TreierY, e geel & fafaehezor iR gu foaRYRT I diddal & 1Y TR0 B Wrdfiiesar aar
1 T yuTdt &1 9 TR o o1 8, O I TReR) A Had YR B & WeRITHRUT 3R JRET aaral
# UM ¢ Tohd! §, dfew fEe-uwia &7 H fRRAT iR Fuw-3nenia awt 910 39 & U
&g H it ae[ ¢ gl B

UPSC Prelims Practice Question

S &1 T & Ao H, Fafafad o3 R faar sifse:
1. YRd 3R RS & TSN & 8- 3R Yg-Iadie P! §emal o IR Jgqd gU o

2. g & foTt Ueh GRITT ST UGH B b 101U Y&l N IR U TR UF BT ATeH-Ual fHar
TR

3. 38T Ui H WF U 4 IURC SR AR uenfifeal & gean nfid g
Suded YA § § BH-91/9 98 2782

(a) Had 1 3R 2

(b) A 2 3R 3

(c) Had 1 3R 3

(d) 1,2 3R 3

S : (d)

UPSC Mains Practice Question

Uy : fEe-unia &3 & deH # URA-Alevds &1 HgdI & IUHId® Agd I ofid B | I&T
UGl @ 319 uivumal & gee W 1 gAfadi 3 G&dl 82
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1. AP TYNT BT Tl AN3h: TP IHT §3 ATASI -1 TR YAl

T e SHSES TS TSiftharanst (2025) § USRI §e-RMd SRfdc heRH ®l SHfaca

Ty (1191 TR0 & SHM T 741 § 6 AYAE O difed A & S4BT 2024 H I 580

fafera @ Ie@T 2050 9 AU 900 fafera= g1 st FApy e ifdfRa Afye ARl &I

YGifhd B4 g, FO9E HRT Afed A99H 319 9T 20 &1 o HRT S5 3o &I IS B

‘000 million people will have
diabetes by 2050, strong steps
needed to slow progression’

R fazayor

Ramya Kannan
CHENNAI

In its projections for 2050,
the 11th edition of the Inter-
national Diabetes Federa-
tion’s Diabetes Atlas has
calculated that from
around 500 million people
living with diabetes in
2024, the number will
grow to nearly 900 million
people between the ages of
20 and 79.

Publishing the key re-
sults as an article in the
peer-reviewed journal Lan-
cet Diabetes Endocrinal
2025, the authors, who are
scientists collaborating ac-
cross the world, pointed
out that in 2024, that figure
was 11.11% of the popula-
tion and just over 580 mil-
lion adults. As per their
projections, diabetes will
affect 12.96% of the popu-
lation — over 850 million
people — in 2050. In the

Middle income countries will
have the highest prevalence of
diabetes, says the study.

paper, Irini Genitsaridi and
other researchers say, “As
the diabetes epidemic has
continued unchecked
since the turn of the mille-
nium, stronger efforts are
needed to slow down pro-
gression.” A total of 210
countries and five territo-
ries were included in the
study.

In 2024, more people
with diabetes were living in
urban areas (400 million)
than in rural areas (189 mil-
lion). The authors state
that this trend would conti-

nue with the projection for
2050 for urban centres
(655 million), but in rural
areas, it is likely to remain
almost the same (198 mil-
lion) in 2050.

A. Ramachandran, one
of the authors of the paper,
from the India Diabetes Re-
search Foundation, says
“one of the unique features
of this year’s Atlas, is the
table listing the top 10
countries of the world with
diabetes load. China is
right at the top of the table
with about 148 million peo-
ple with diabetes, and In-
dia comes up second on
the table, with nearly 90
million. The United States
comes third, and Pakistan,
fourth.

In 2050, while China
and India will maintain
their top positions on the
table, it is projected that
Pakistan will climb to the
third slot.

TPpe BT AT 3R faavor

o YT BT UIR 11.11% (2024) ¥ TGHR 2050 TPH TTHT 13% B BT 3IHH &
et & AYAT P YR TR g1dT 387, Sl Siia-=ielt § sgard, Tfae | SIagR 3R 3ER
uRad &I gxfar g1
Irtor TR fRR o1 g3 8, S T & S B! HH B & IO g 3R T@HTA

d% UM Ugd B SR &l g
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YRd &t fRAfa

o I & SI¢ URT g1 H GO RIM WR §, Sgh T+ 90 ffera= et wyde ¥ Uifsd
gl
e 2050 d%, HRd 39 UMY B ST 1T, &Y WA STHTA Yunferdt 3R IdTgahdl

WR Aol dd1d &1 Hobd <dl gl

faera & ferg fAfgard

o AYHT T W, T B! faherar SR faswaiTar & dNeH &dl &, 9id ¥ T Jeidl o
3R URaRT &I TRidl & 4o ol 3|
o UE VNI WA R HRA & SHAIRIIGII ATHIRT 3R Fad [aer a6 (TFetol) 3 &I

TR A S@dl 2

HoIgd gAY Bt STagHdl

o fORNS ShtaRiet & Uxiieq, TRMNS o9 3R WS WRg gaUTd &I Aoigd @3- &
HIH Y AHYH W OIR G ¢
o TAHM YO AHYH-IHT & To Wisd 3R ITIR-Hfad B

A

AT AYRE gfe 7 Fad e Rifec gaen &1 ufafAfia a=dl 8, afcr T s iR
3 AT BT UfafAfig St 81 YR 3R 3 HegH 31T ard <=0 & forg, wifd &t e s
3R Sefp1fere Aa Uoil 31 &l A P oI ITIRTES @ I faRe, SHE-aaTd) uHifaa
A SCdg 3MaRu® g

2. 3T A1t fET: U B H HIIAT UTWd ATdSli=Teh [Ty HPHe

T gs- 3 fSSiel (2023) ST HT IUFNT d gU 81d o1 H cic faxayor =T |rdt fgar
(MU B TH UHE Ao Wy Sifad & ¥4 § by § IRy SRl §, Tax gfam
TR & wiganstt o forg | sreqae ¥ Uar 9adl & b SsTiat ATy, Y3 a1 RS & SUINT BT e
o WR1e Wy URUHT &1 T Aolgd YRS &, S W YUNferd! & o[G0 &1 9idd g1 & diioh
o U 3M1eRi 9GArd S TR a6

&WWW(PTSDWWE‘&W T3 d fApRI 3R

gfagd Uoi-- URUImH! ¥ ST g3 5
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Why intimate partner violence is an
under-recognised public health crisis

For women in South Asia, intimate partner violence is a greater risk factor for poor health than obesity, smoking. or alcohol use — placing violence @
drivers of disability and chronic illness; this situation demands a paradigm shift to view domestic violence as a risk factor that impacts hmlrh

Christianez Ratna Kiruba

hen Meera (name changed
on requesi first sought
medical help, she was 34,
amother of two, and
visibly exhausted. She went to a doctor at
a private clinic, complaining of tightness
in'her chest, a rapidly-beating heart, and
episodes of intense panic tha left her
gasping for air. “The doctor ran some
tests. Everything came back normal,”
Meera recalled. “She just gave me
multivitamin tablets and told me it would
better.”
Tt did
Over \'h(‘ m"(r three years, Meera
shuttled between multiple de]\urlmenu ar
a govemment hospital i general
icine, cardiology, psychia un, Doctors
continved to 1||\esuga(e Tler ECGs were
rmal

to manage what was described as stress. It
was only after a particularly severe
episode, when Meera collapsed following
an intense panic attack that someone
noticed what was really happening. A
junior doctor noticed her flinch when her
hushand answered questions on her
behalf and asked to speak to her alone.
What emerged was a long history of
physical violence, marital rape, economic
control, and threats.

Meera was not suffering from an
inexplicable collection of symptoms. She
was living with untreated post traumatic
stress disorder, and it had taken years for
the health system to recognise it.

The burden of violence

Mecra's trajcctory through India's health
system mirrors what a recent Lancet
analysi bes as a global, yet

ic health failure.

Callto action: A silent protest calling
measurable contributor toa wi

This reframing also helps explain why

violence so often remains invisible within

the health system — even to the women

lving through it.
AK Jayashree, head, department of
edicine at the

foran endtoviolerce against women in
f hoaith issues. SMNANUAL

imate partner vio

professor of community medicine at St.
John's Medical College, Bengauru, says
the women most visible to the system are
not representative of those living with
intimatepartner violence. Wit e see

Medical College in Kannur, Kerala, began
her career volunteering with
organisations, interacting with a large
number of women subjected to intimate
partner violence. But when she entered
formal medical education as a teacher in
2009, she was struck by how little of this
knowledge had translated into training
What was being taught to medical
students neither reflected the realiti
seen on the ground, nor did it tak

significant and
a wide range of health outcomes,
including post-traumatic stress disorder,
ion and anxiet micldc, chronic
pain, cardiovascular disease,
gastrointestinal d.snmers substance use,
sexually transmitted infections, and
adverse reproductive outcomes.

For women of reproductive age in
South Asia, the analysis finds that
intimate partner violence is a greater risk
Factor for poor health than high fasting
plasma glicose, obesity, smoking, or
alcohal use - placing violenee among the
leading drivers of disability and chronic
illness.

Thi

enables a crucial paradigm shif,
Domestic violence is no longer a social
issue but a risk factor that impacts health.
te partner vialence is an
insidious exposure that accumulates over
years, shaping mental illness,
non-communicable disease, and

long term disability rather than
presenting as a single, identifiable event.

into account by
decades of research.

Studies show that women come to
outpatient departments repeatedly with
non-specific complaints that do not
resolve ~ chronic pain, tiredness, inability
tosleep etc. - but medical students are
not taught o look for everyday violence.
Asa result doctors are often unprepared
for what they encounter in real-world
Settings: women may arrive at emergency
departments after being beaten,
accompanied by hushands or in-laws who
answer questions on thr behalf, Junior
dactors may sense something is wrong.
but lack the training to ask saely,

cument accurately, or refer
appropriately.

What information does reach medical
students is fragmented. “Most of it is
confined to forensic xncdn.ulc asalegil
and evidentiary exc )r. Jayashree
says. “Itis not taught in ok koot
that actually shape how doctors practise.

Nancy Angeline Gnanase ant

|1~|L4I|v women i extreme distress, often
brought in by the police after calling

helplines or when neighbours report the
violence,” she's

Invisible grou
e much lrger, invisble group,she
expla men who continue to live
Wit their partners and do nox yant o e
complaints or leave home. *They come
with diabetes, hypertension, anxiety, and
chronic pain. And we don't recognise
what we are seeing” Intimate partner
vialence remains poorly understood
within medicine because it sits at the
uneasy intersection of healthcare, social
services, and law Dr. Nancy

lence has been identified a5 a significant and

recognising the long-term disability and
preventable illnesses it causes. Without
that shift, she argues, the health system
will continue to manage diahetes, heart
disease, anxiety, and depression — while
remaining blind to the violence that fucls
them.

Axhis polnt, says Dr.Nancy,the
of cal with issties faced
by women i the Nattonal Medica
undl L‘urriuﬂum is a one-hour lecture.
% 1o her, gender must e an
(vngoulb ;conversation braught up again

again in various health contexts.
“This needs ta make it inta the
curriculum of nurses, psychologists and
other healthcare workers as well” adds
Dr. Jayashree.

Acc

Beginning conversation:
Last month, at the Sree Uthradom
Thirunal Academy of Medical Sciences in

adds.

Even when violence is suspected
howeser, care pathways frequently
collapse.

Referrals to psychiatry or other mental
health services are often resisted by
families or blocked altogether. The
p»mmm who are the only people the
women ess to, receive litrle
training mental healtheare,
let alone trauma-informed care. "So the
woman remains treated symptom hy
symptom, while the cause remains
untouched,” says Dr. Nancy.

For Dr. Nancy, this is why reframing
intimate partner violence as a public
health and chronic disease issue matters.
tshifts the focus away from isolated
incidents and moral judgment, toward

a panel discussion
brought dactors together to talk about
intimate partner violence.
‘The discussion did not frame violence
ige of chronic disease or
ut s significance lay
Jgement that
domestic violence is not external o
healtharc.

“The conversation was a nod toward to
shift that is now happening: moving
intimate partner violence out of the
margins of emergency care and social
wark, and into the core of how medicine
understands illness, risk, and long-term
health.
D

ristianez Ratna Kiruba is an

or.
internal medicine doctor, with a passion for

patient rights advocacy.
christianezdennis@gmail.com)

THE GIST

v

Intimate partner violence is an
insidious exposure that
accumulates cver years,
shaping mental iliness,
non-communicable diseases,
and long:term disability rather
than presenting as a single,
identfiable event Domestic
violence i no fonger 3 social
issue but a risk factor that
mpacts health

v

Studies show that women
come to outpatient
departments repeatedly with
nonspecific complaints that
do not resalve — chonic pain,
tiredness, inability to sleep etc.

ical students are not
taught to look for everyday
violence

v

Reframing intimate partner
lence as a public health and
hrone deate s matiar.
Ieshifts the focus away from
isolated incidents and moral
judgment, toward it being scen
for the longterm disability and
preventable ilinesses it eauses
Viithout that shit, the health
system will continue to
manage diabztes, heart
disease, ansiety, and

ression — while remaininy
bind 8 he vince that fcke
them

TERY YUITelt sAT5 S TWic
ARAN R fidT, ¥HM 3R R &g oY TR-TAfRIy dev & w1y Iufeyd gidlt &, fomat
TN & TTY FATSl fomaT STl g |
fofdrea Rie H1w! g de SMEUldl I BRRT® a1 BT daH! db Ifd Bl §, forrd
P! & Fuffd STUE § 393! UgdH 4 I1 Tafdd B+ & fow SR Sis faar
s

o IMTUA-YRIT STHIA BT HH, HHSIR IHIA AN 3R TIRATRSG UfeRiY GHTAT 88T Bi
Abd B

3TSUIE! WG /dl, ST UdcH 3R oI Jarsfi & IRTe W RUd g, forw @fsd
SaTeca! gl 8
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grduif-e warey fAafgdard
o 3MSUIEI B UgaHH | fAmpaar Afgarst # Apum aivg TR-TART A9 3R efepifre

fIehanTar &I 9910 ¥4t 2|

o Sidied fEar &1 Yaiftd fory fomr fyde, 3= Iaadad SR AR SHRT &1 3arst &
¥ TR1e g firerd 7

e

s It fEar &Y Wi W 3R R SRt & SieH $R& & 0 § Ugae-T gHTe
WY 4T faarul & fore Agayul ¢ fafde fRiem ok Tufie [y gaHe § Ssuidr Shif,
STET-Yferd U 3R feiT-Tag=ia ufiemr & tsied s 9 ufdafbarst & ufafharia 9
farR® H ded faar &1 goar g, o9 Afganst & Wy 3R GHse =g i &1 3F ST o
qHAT 3|

UPSC Mains Practice Question

TY: 3T A1 G (S Ui 1 had U AT T BT He, & SOl U T HTaol-dh Wy
SIRGH & =0 & doll ¥ GgaH1 off 38T §| g &Y b Msuldt YRd & Afgans & o RAT SHRT
3R fapanTdr & ¥ AFTeH T 8, 3R Hiclal Wy yuret ufafssar o dmmsit &1 gedie H1|
(150 XM<3)
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15 TR B, ST 3R AT UENfTd! HATed (MeitY) 3 HRA & ATSHIVRNR [dHr HRihd
o dgd fasRid 64-fac WMt AIEHITRER DHRUV64 Tl - B UIVUT &1 g "IN Tfdd
firsaer MeNffpal R fFRdr &0 $9 3R e Myfd-saar saauHl 3R Y-IoHifde
fAfAAdrat & s daiie! GUYdl B Holgd B b HR P UMD SI1Q DI G-Td §

Inside the DHRUV64 microprocessor

Who developed the DHRUV64 chip? What are the other chips within India’s ecosystem of processors? What aspects have the Ministry of Hlectronics and Information
‘Technology not revealed about DHRUVG4? What are some schemes started by the government to advance indigenous fab technologices?

EXPLAINER

Vasudevan Mukunth

The story so far:
n December 15, the Ministry
Electronics and Information

cl ¢ (MEITY)

rmimend thalginciof

HRUY indigenous microprocessor
it i woutd strengthen the national
indigenous processar pipeline. Its
purported applications span the breadth
of clectronics to industrial automation.

What is DHRUV64?
The DHRUVG chip s  fully indigenous
microprocessor developed by the Centre
for Development of Advanced Computing
(C-DAC) under MEITY's Mu'mprm essor
Development Progeam

The microprocessor
neral-purpose ‘brain’ A for electroni
abir, s core pocesorchatrnsa !
GHz. These specifications could mean the
pnxogur s fast enough to run operating
systems while also being efficient enough
for embedded deployment.

s a major market for processors
yet continties to depend on imported
designs and supply chains. To this end the
Indian government has pitched for a
“homegrown processor technology™.
S procssors it e bis of

from telecom nervworis to
mmlclmlnmrml Sn whoever controls

assumptions and resilience during export
controls or supply shocks.

What do DHRUV64's specs mean?
DHRUVE4 is not a chip meant only for
simple wnqm o appliance logic.

general, ¢ used when

A Tearm

g e v Operiting sysiais
and contemporary sn
pecibed [\rrfnmmmy s low

« et c
Standards.Today's sare-oftheart
smartphone and laptop processors tend
to combine many more CPU cores with
higher They also

st ca andindustry can
Did nd et pmdm on, “withol
Teling on oren processors, and €an
dexelop procorypes for new system

architectures at lower
commendabie because all
everyvhere, from the ntel Core s series o

THEJAS64 was the second, made at SCL

Moball, DHRUVGH s the third on this list.
Horweve, METTY bt said where

was fabricated, which leaves

doubns sboui he supply chain.

\\1-am not known about DIRUV642
DHRI

the Espressif

Inciude specllsed lcis e raphic
ing Units (GPUS), which can
umnu\(lv ‘handle machine-learning
workloads
This said,

Tot

et e the

‘What is DIR-V?
RISCV (pronounced risk five™)is a set of
th IOCEsSor

TMadras in Chennai n 2018, FLE

Equipment Manufacturer M. o
cxampl, when devcloper boads will
ship, which aperating system
pparted, what securi .n prisfeh s 8
and

it mechanisms the c

ehr e gvernment pans o use
e i o soemasios e by using
them it will reduce the risks associated

UV64 is
lhln on
requied tojudge the hips esdinese
e are five issues in particular.

it the ca bt he preecd

ifth, the development roadmap i not
car. The statement says C-DAC’s next
indigenous chip will be ‘DHANUSH' and
DHANUSHS ey ppest o curtenly be

performance hasn't been contextualised
D

computing n the modern ecanamy
‘t demand topline CPUs. These
wphuuum include base station

s, 4 processor i ke cook

1 GHz, 64-bit, dual-cor

who can only ritten
down uu:-.um ook, Thisbook i du

jstems
indamil controler, Touters, andmany
auomoive modulcs, They piz

reliabilty a hardwarsotvare
Integraion. At he same tme, s the
techmology publiction Te Regster
wrote, “Those are fields in
stabiished cipnikers aready o
matu

y benchmarks, details of
the memory subsystem (for example,
cache sizes and memary controller

T MEITY staement indicated
DHANUSH will be a 1.2 GHz quad core
processor and that DHANUSHs will be a
2GHz quad-core processor. One 2023

.\M lwn ||\n||hrv\ . “move data n om features), input/output capabilities, and C-DAC document also reported that
, “jump watt. The MEITY DHANUSH will e 3 proces iode -3
w0 .mm‘ a program’ stement alse wcludes figure denoting the transistors’ size - of
RISG i aopen inserct onset “oder architeonural eaures” and The Register .».‘med that
which means its core rules: puh L, " but DHANUSH#'s

available and anyone can .1«.5 p
thatfollows hen without paykog a ocnos
If. This

i i s s hevelpamont
ecosystems. Even the most patriotic

(Illh-n'n

docsn't specify what they entas
Second, the statement claims the
processor's "modern fabrication
ed f

What comes next?
India as been focusing n schemes 0

nx:lluullnxl bya wmpan andlcensed 1o

ely find it hard to put the DHRUV64 at
the 1p of their hill of marerials shopping
list. India therefor: has plenty let o do if
DIRUVE4 is going to win customers.”

10 purchase lcimess; gn conach; ic
“This is why governments and research
A ki prefe RISCY.

high performance chips™ but doest
specify the foundry, packaging, ylelds or
reliability targets. Applications in the

d

scope for startups.
The hips to Startup’ programume, with
an outlay of 250 crore over five years;
the Design Linked Ianrm\P scheme; and
the INUB:21 0

hese detalls bocae

nodular
sartan Sk skl Core, i

They
hmmemmhmm\ and filure rates
s claim that the chip is

According to MEITY,
India’s mmvﬂem of processors, |||nIud:x|g
SHAKTI from IIT-Madras, AT fro

TIT-Bombay, VIKRAM from the

10 sunxollduclun Lab, and THEIAS64
fror 025). The needs these
essors ww inchude rategic

i the
chip is meant for, Put differently, different
chips can speak the same base Linguage
e sill being ine-funed for difereni

s The note:
ighigha ks

faciliies and tning. s of 2025, the
India SenconductorMision hasslso
appraved 10 projects in six States with
el 6 lakh crore

an
0 licence costs”. However “indigenous™

Against this b e
sovemment' plan or DRRLVGA scms o

tasks. ey

[eX
build a pnrl[nlln orR

s
operations, cont factorics,
b syst ]

omation. MEITY has also pitched

was the din

a
DIIRUV64 as a platform on which

chipto e Eibricared Malaysia) and

Fourth, the announcement doesi't
address questions relevant (o an Original

India | set, ndig famiin designs, better
¥ programe,wlich s o | ind P :
l \ i indigenous ing. g cap
il P Th for
\echnologies, THEIAS33 | criica I blocks. n consumers to choose an Indian

chip without assuming unacceptable costs.
orrisk

THE ¢

heoHi s 2y
indigencus m

Naped by e Cotr o
Deselopment of 2
Compating (C.DAC]
MEITYs Mcroprocessar
Develogment Programme.

Dot e gl

Incia RISC (DIR)

pogaane x\.h aimsto
partol

d microprocessors.
Tro ty, iy, and
o

The Chips to Startg
programme, with an outiay of
2250 crcre ave fve years;
Design Linked Incentive
scheme; and the INUP-i2
nitiative ave nteded to
improse accessto
nanofabrication faclties and
training

offr 3R u '

DHRUV64 &I
far T g |

dpIa! SadID:

e 64-faC, SA-HR TR
TSl Dl ;1 Tﬂ"TIE_JTr[

o I YoM %\ﬂliﬂ

MeitY & d8d Her BIR SaAUHC 3Hh TSake HE[cT (C-DAC) gRI fadmfa
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o TSS Red, e Ware, RETR 3R 0Hae ST & fag sifivd 8

IS qh: TEHITRNR 1y sadei~ag B g § - QXIaR gfard) ¢ | e sheifie
feyegzror romfert e | fadRl TR WR FAdRar sigfd & sreos, fafd fFaaon, Trger [Rem iR
MNP ITPR Ta=T ¥ Yafiid pHeniRai ¥a7 Hdl B

YR HT W TR SHIRREH

DHRUV64 T JT0® Wt MR uiifRufast o3 o1 fewar g, forgd wnfia g

T - 3ME3Me A AETT (SRS TIT-dF e, I0fass 3R Reifdres Iuanm

3fofidl - STg Sl s (YR&M-Aeayul 3R TR 3w

A H - IIRI-THIB Sde YINTRITAT (3faies gumet)

THEJAS32/THEJAS64 — Tt-s (fsfoted gfgar smransuat-d srfwa & aga)

Ty T, T IR 3faler R e  dr SNl e SR SdbIeie I db
B! T B R B B |

IRTETEE.- @ ok Soramr-dt B yfrer

o IRIAETTH-F T NT-TF e Je MfHeaer (IMETIY) ©, o I B AZdY
e BT Y fb 81 TR f&wig &3 31 3rgAfd ear B
o DHRUV64 f&fea 3f3ar sRmEuat-dt StenssiR-dh usd o1 fexn g, forae St
IR 3R e ST & o IR3ms uadfl-dt YR &1 Te UIdwhIfordl ST B |
o U MfHCRR SHa-, JRam ST 3R Sedifares oHITaS WRRdr &1 99—
CGIR
Heayul 3ieRTa 3R Srg<fa Uy
3T IUFIA® Hed & dTav]e, THSSTRCIAIS &I g9l &5 Riarsii & SFAYastT 8IS ddl &:
SR dTHIS BT AHTT

o TRAMAD GHAT P YaRH, fdd qerdT, H S, BHRT dSfagy, a1 1/0 &Hdrst R &5
Sl gl |
ferafor sregwar
. ﬁwﬁfgwaﬁ?w@ﬁw&m%m&nﬁ-mm%aﬁﬁﬁm%
|
gt T | Wi B sRuwar
o g WY el ¢ & Wefiorur 39 W R g § a1 g
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o HR USHINAMBCRR

o SoC UDIDHUI
o famfor

° g\aa:f

o HEAYUl 3MEUT Sih
gifRfa®e) &3 &t dur

o YW BIS WAl gl

o STAR TS

o 3T g (fomay, SRdtsieg, onfe)

o R&T JHIUGA
o WHR Al THR UeH

Asqy ifAfdadr

o HOW & URRR ¥ (28 TATH) 3R Y9+ (14-16 TITH) Pt UIYUT Pt T3 g, Afs
T 3R fafmfor darar wy 78 3|

el Afipeaer faer o1 9udq $3 arell IWRHR Ao

o WRIATHS HIUTT Bl G B & [, WPHR = H3 Ugdl = B! &

o U0 g XWIEaM (C25) B H - Fay f&sime ufayr & FHHior & fore 2250 HRIs

o fooEA foigs 3feq Sluasms) aeHT - AHibsaeR feug wrésu & fofw Mg
o INUP-i2i - fRref 3R I&T & fo At fadsem gfaerst a& uga

o HRd YD Sae: T (ISM) -

o 1.6 VNI BRIS BT I

e B8 I T 10 Wipd URISHTT (2025 TP)

o T TSI BT IR fSoe emar, Fufor emar SR A4 Yol &) Aoigd BT 5

fAree

DHRUV64 THfidrgder, Ay =0 ¥ YR fSuga # da-ia! TARHRar & 4Rd &1 99 § U
Heayul Hid &1 IR § | gTdifds, 3 folE Uah UdlidhIdd Sudis ¥ SadTie 3R WHIfAS T J
Fragrd Iare B uRad- &34 & forg, 3ifde ureRiar, uifufaest d3 gudF, fRafor wydr ok weR
3R IrdSife &7 o1 BTl GRI TR YT IS 5|

dd 7T ¥, WeRl TR # YR ®1 9 ddl 4 had o fSegd - W MR &l sfens feomga
3R fFHior ¥ Ao AiedaR, Uieun 3R STOIR (UM d% T qUi, faya-iig Jriidrede Hed 4aa

VISHV UMIYA FOUNDATION INSTITUTE FOR CIVIL SERVICES (VUFICS)

C/0. RADIANT SCHOOL OF SCIENCE , KH - 0, STHAPAN - 2 FLAT, KH ROAD, GANDHINAGAR - 382421, GUJARAT.



DAILY CURRENT AFFAIRS { i | @ r.a;nm]

CIVIL SERVICES

& fAafor ©R Ak 30| DHRUV6E4 T wed 3 B, At T=l Jrifdrsdex TuYal &1 fe=m & e
3naft off ST B

UPSC Prelims Practice Question

UY : DHRUV64 ATSHIVIRIR & e #, fRgfefad sy R faar sife:

1. DHRUV64 T 64-fd¢ 3A-HR AHI-TRISH TR & o gaaei-ad SR ga=1 Wit
TG & d8d Al-o GRI [adbid ol T g |

2. U8 RIS%C—V AR Je Ifheaer TR YR § 3R fefored §f$an RISC-V (DIR-V) SAHH &1
e gl

3. DHRUV64 i saer daRest (@adiua), Al § duR faar mar g

Suded SYA § § BH-91/9 98 2782

(a) A 1 3R 2

(b) Had 1 3R 3

(c) Pad 2 3R 3

(d) 1,2 3R 3

3TN : a)

UPSC Mains Practice Question

UY: URd & Y eder UIRRUTADH] o3 &1 Ooigd o H fefored sfear sramsuadt-di (SlagemR-
) FfFH & He@ B O B 39 AN W UHIRT ST Sl DHRUV6E4 S We =T TR &l
ARG U Y UM & HHd el 81 (150 Ued)
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fedeR 2025 B, S fad T3t A dibqu § gfdyfd SToR Hfgdr fagae, 2025 U= fdhar | s URd &

gferyfa IR fafaaa & gur &1 fo=n & U 981 e ¢ | fdas ¥ golt iR &1 FEfd & ara
I I S DI U YIS ST o H THfbd B & YA fhar T ¢ 8k 39 faxqa <

& forg fod deeh wirh afifa & o S gl

FM tables Securities
Market Code Bill
2025 in Lok Sabha

The Bill, which seeks to unify three laws governing the securities market,
has been referred to the Standing Committee on Finance for review

gBYH 3R e

Ashokamithran T.
MUMBAI

inance Minister Nir-
F mala Sitharaman on

Thursday tabled the
Securities Market Code Bill
2025 in the Lok Sabha.

The Bill, which seeks to
unify three laws governing
securities market, was re-
ferred to the Standing
Committee on Finance for
review.

The Bill proposes to
consolidate the Securities
Contracts (Regulation) Act,
1956, Securities and Ex-
change Board of India (SE-
BI) Act, 1992, and the De-
positories Act, 1996.

The move was an-
nounced in the Union Bud-
get in 2021-22 and the Bill
has now been tabled to ra-
tionalise and consolidate
the existing provisions,
and provides a modern
regulatory framework for
investor protection and
capital mobilisation at
scale, according to the
statement of objectives in
the Bill.

As per the Bill, the go-
vernment proposes to in-
crease the number of
members in SEBI to 15
from the current nine, in-
cluding the Chairperson.

This will include the
Chairperson, two officers
appointed by the Central
Government and one from
the RBI as ex-officio mem-
bers, and 11 others, of
whom at least five will be

Union Finance Minister Nirmala Sitharaman speaks in Lok Sabha

during the Winter session of Parliament on Thursday. PTi

whole-time members. Cur-
rently there are three
whole-time members.

In another significant
change, Union Govern-
ment also proposed to de-
criminalise violations of
“minor, procedural and
technical nature” into civil
penalties to “facilitate the
ease of doing business and
to reduce the compliance
burden.”

Civil penalties

The Bill, if enacted in its
current form, would bring
“unlawful gains or losses”
under civil penalties and li-
mit punishments only to
cases of market abuse such
as insider trading or trad-
ing while in possession of
material or non-public in-
formation. Further, in the
case of contravention of
any rules or provisions of
the code, no inspection
can be done if eight years
had passed from the date
of contravention. The Bill

also mandates that the
members of the board dis-
close any direct or indirect
interests before making a
decision to eliminate con-
flict of interest.

“These changes appear
to be made in keeping with
extant requirements ba-
lancing faster adjudication
processes with the need
for better deterrence,” said
Paras Parekh, Partner at
CMS INDUSLAW.

Even as the Bill was be-
ing introduced, DMK MP
Arun Nehru and Congress’
Manish Tewari opposed it
saying it gave excessive
powers to a single body,
which was against the prin-
ciple of the separation of
powers.

Responding to this, Ms.
Sitharaman said that since
the government was refer-
ring it to the standing com-
mittee, such details could
be discussed by the panel.

(With inputs from Sree-
parna Chakrabarty)

fadge® P GV Ugel IR HEIg §oic 2021-22 H B T3 R, S fa<iT 89 & BT B WA SR
qHIITd I & IRBR &b SIUBICTD SXI¢; DI G & | HRA BT UfTHfd TR o & SerT-31e
T R AT &8 S gRI MR ¢, S99 Fame sitereld, SrareH Sifeadn iR Jfed
Tac gidl G|

fadae & urufire gzl A Wi &

o TfAYA ST BT RS 3R TRAB
o a1 & DI Holgd BT
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S UAM W Yol S &t gfaer UeM &l
AMUR &R T 3§ YR
fAE® SR Uad- 3 &1 STYFHdImo

faae & g ey
1. BT BT GHBA

f38eh Y Tehglc BRI BT YA BT &

vy srgaty (fafam) sifefam, 1956

&t STy, 1992

feuiforest sifefad, 1996

U 9D &1 35 Uh Uhd Ufayfd IR HI8 S &, a9 Sl sRuyar 3R
aIgYd HH B T |

2. At Y TN & BT HTGd BT

T & s Hed &1 TB1 9 F TR 15 &I SET|

M A & forg =

FHTGf

&% PR & &l AHifhd Afaa

T SREISAS A (U )

11 30 9o, $H W HH Uid qUIGBIAaD Jal & a1y

g URd & Yol FOIRI &I Fgat Sfeadr 3R 3HR P aidl g

3. ATE! STyl BT AR-SrRTefdrur

AT, UfohaTa s 3R doh-1dh! Jearal ! RIS TS § ArRe 48 H RiFfdRd faar
ST |

RIS &5 Bt 1R 3rorrelt I Hifera favam smoem S

ERRIECH

ISR H 8y

I TR-GIdWfRe SHSRI TR AR

Tg e 1T 3R U S1 1 H $H & 630§ AUS 31w JURI & U5
4. AR ¢S 3R qHY i

ARG &8 P B B & fo1T "3aY T a1 811" |
g ITHT BT ARG U 31 T aid b & o [l MRIEUT B SFAR g &l e |
Tg dToIR eHIil & forg fAifgraar ok galgaaar &1 uf=g a1 ]
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5. fedl &1 THRIa Y& U

o fUlT 9 T ugd T SIS & ISl gRT U 1 3l fgdl &1 3ifard yesctaneur|
o TP I URSRIAT 3R Fame fayg-iaar serr gl

fAda® o1 H8<

v fayr: te Wy, gafgafd Rame gien o iR fad=ht Fawe & Ay &1 se1 T
gl

Yol F9TR BT TEHIBRUT: IRAGHd [AH-TH- gad 3R Yoit A0 & foxiiasmRor & oo
et &1 gHdT HRar gl

IR B H AT TR-SRINBI0T debi1op! WAl & fow ife & S &l HH BT ol
fFramme gerar. TS yad- fRRdr 8k fAulg &t 1fa # guR FHRar g
fRiarg siiv ST

RIfd &1 Heiewor: ueh wewt 3 [ Sars & Jige J6 o1 safiie sfieRr < 8, o
GuIfad =0 ¥ fGadl & GUHU & RIGid BT Ieca- HRaT g |

e sifave: vafa wig & fomr faxamia wifdaal Saece! & guifad &R It § |

T YT JRem Iurl o guTaRiad Rl afifa o Riwet wR Fuik e
g At fame e & WidR Tored S iR Uda & aRgddl &l I9FR Sl &
ey

gfayfd aoR dfgar fadae, 2025 YR & Yot deR fafaa 8§t SRads gUR o1 ufafHfda
Pl &, o1 IE-T doll T Fed! 3R doll I URShd Sriawi] & sexdl & A1y BT Gid Bi
WRAT AT §1 S BT BT THPBA 3R B T BT TR-RIENHIOT TR Had §,
TS THTIdT 3R SiaTacg! & 9 § fddrsil & e Sraurigds Iudi e &1 saadmdl g

e 31 Al QREM IUT & 1Y a1 [T Sird g, df [aas® H Fa=e TRef0 & Aoied &R, JTollR
G&fdl deM 3R Famm® Jqad SR TRITTT RISl 1§14 W §U afye foxila g a1 &1 URd
B! HEATDI&T DT GHYT PR BT &HAT B
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A bold step amid an ambitious nuclear energy target

uman development correlates with

energy consumption. In a seminal paper

published in Scientific American in 1971,
Earl Cook traced the growth in per capita energy
consumption through stages, from primitive to
technological man. The primitive man needed
energy only for food. The energy needs for home
and commerce were added at the hunting stage.
When humans became agriculturists, their
energy needs also arose from industry,
agriculture and transportation. The energy needs
for food, home, commerce, agriculture and
transportation continued to increase through the
industrial and technological stages. The present
era belongs to digital technologies, and the
digitalisation of the economy demands additional
energy.

Growth rate and generation

The metric “Human Development Index (HDI)” is
a fair representation of human development. It
combines three important indicators, viz., per
capita income, education and health. Using the
correlation between HDI and per capita Final
Energy Consumption (FEC), one can determine
the level of energy needed to reach a specific
HDI.

As a member of the G-20 grouping, India rubs
shoulders with countries that have an HDI above
0.9. Estimates indicate that to reach 0.9, and
considering further improvements in energy
efficiency and electrification of end uses, India
will need to generate about 24,000
Terra-Watt-Hours (TWh) per annum (Curr: Sci.,
2022, 122(5), 517-527). As a part of it, about 60%
will be used as electricity, and the rest to generate
hydrogen in electrolysers. Hydrogen is needed to
decarbonise sectors such as the production of
steel, fertilizers and plastics. When alternative
processes for producing hydrogen are developed
at scale, less electricity will be needed.

The generation in 2023-24 was about 1,950
TWh, and the CAGR in the recent past has been
about 4.8%. Maintaining a growth rate at about
this level, it would be possible to generate 24,000
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The SHANTI Bill,
2025, will help
India’s nuclear
energy plans

TWh per annum in four to five decades. However,
there are two complexities. First, India has to
decarbonise its energy mix. Therefore, the
growth in electricity generation must be
accompanied by end-use electrification and a
redesign of the energy mix.

The present share of electricity in the FEC is
about 22% and must rise significantly. The
present energy mix is one that is heavily reliant
on fossil fuels, and has to be replaced by energy
sources that do not emit carbon. That implies
that India has to generate more using hydro,
nuclear, solar and wind power.

The decarbonised energy mix

In India, hydro and wind potential in India is
limited. India is densely populated and it
precludes diverting large tracts of land for the
deployment of solar photovoltaic. While the full
potential of hydro, solar and wind must be
exploited, their potential is insufficient to provide
the energy level necessary to achieve an HDI
above 0.9. Therefore, nuclear generation has to
be ramped up. Until that is done, India will have
to continue exploiting fossil fuels.

Second, solar and wind are intermittent
sources. Electricity generated by photovoltaic
cells or windmills is variable. Therefore, to match
electricity supply with demand, it must be stored
when it is in excess and augmented when
generation is less than demand. Storage is
expensive and providing storage to address
seasonal variations in solar and wind is
prohibitively expensive. To provide affordable
electricity to consumers, the electricity mix must
have sufficient baseload generation capacity —
that is, generation that is not dependent on
seasons or time of day. Nuclear power plants are
base-load and must be a part of a decarbonised
energy mix.

Realising this imperative, the units of the
Department of Atomic Energy, in cooperation
with Indian industry, have been working to
harness nuclear energy in a manner so that the
complete supply chain is indigenous. It is only

uranium that has to be imported as India does
not have enough uranium. India has developed
technology for fabricating fuel, producing heavy
water, and manufacturing all the equipment that
is needed to support the construction of
Pressurised Heavy Water Reactors (PHWRs). The
Nuclear Power Corporation of India Limited has
mastered the design and operation of PHWRs of
various ratings, the highest being 700 MW. Three
700 MW units are already working, and the
fourth is about to be completed. Two more are in
an advanced stage of construction. In 2017, the
central government sanctioned the construction
of 10 700 MW PHWRs and work on these units is
progressing.

A regulatory body was established in the 1980s
and has developed the capability and capacity to
regulate nuclear power plants. The Bhabha
Atomic Research Centre has developed
technologies to reprocess spent nuclear fuel to
recover valuable materials and handle nuclear
waste. As a result of these efforts, nuclear power
generation is a technically-feasible, affordable and
safe option for India.

The SHANTI Bill

These successes have emboldened the central
government to set a target of 100 GW of nuclear
installed capacity by mid-century. Both Houses of
Parliament have passed The Sustainable
Harnessing and Advancement of Nuclear Energy
for Transforming India (SHANTT) Bill, 2025. The
Bill is an overarching piece of legislation and
combines provisions included in the Atomic
Energy Act, 1962, and the Civil Liability for
Nuclear Damage Act, 2010. It says that the
existing Atomic Energy Regulatory Board “shall
be deemed to have been constituted under this
Act”. The Bill ensures that the prime
responsibility for safety, security and safeguards
lies with the licensee of the facility.

The target set for nuclear energy is ambitious.
The Bill passed by Parliament is a bold step. India
needs ambitious targets and bold steps to become
a developed country.

GS Paper 2 JINGEGHENGHEIRGEELLNY

UPSC Mains Practice Question JRIECRCEaRRCIT I d R GG RE I RER S IR E LRl
Upfd ¥ Apear A FsT1 g3 21 39 e # HRd & deifes e iR

SIBTEATZOIRA A& B U HIA | GRATY SHolt dt YADT BT Fid B URA S
WRHTY] Sull &1 BT AoTgd B | it fa®, 2025 & Hed UR Tdl B (150 )

o 3l B WUd AHY faHMN &1 T Heayul HuRe g1 S fs URd 0.9 ¥ SWR A4 fasm™
TAH® (TASISs) & A Udh fadmiud srfegawil # uRadd & &1 3Mdbiel [adl g, SUP|
Sl 3Agfct 7 TAMT, faymiaar 3R fRRar Fufae sRe a9 At 81 39 e &, YRd &
& & A URATY] Sl BT 9ad alg R I (SHANTI) fadas, 2025 &1 0ilkd g1 YRd
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&1 SIPBICTD, HH BIET Soll UG & IF ged & U H URATY Soll BT [OWR &R &
3230 ¥ T Heayuf ifavra gxau &1 Ui 3|

ge1 fawawor
1. Soll-H11g fay feidewt

o IIHIO TigT Ufd wfad Sifad Solf Wud (s iR TISIeNE & ad Uh Holgd daY
fRard g

o STHAM A & [P 0.9 % HDI T Uga- o [aTE, YR &I ATHIT 24,000 TWh TN Srolt ScdTe
1 TIRIHAT BT, S IJHM TR (2023-24 H ~1,950 TWh) ¥ T 7T 31 g |

o g g 39N, uRaeH 3R BRSIoH IdTe Ifed Sifaw IuaiT &3 & StprargoRH iR
faggdian=ur & WY g1 A8y

2. AP AHRONY Suil BT HATE

o SEfh IR, UaH 3R TR SIBEHIZORH & A AT €, HRd H 3! &Hdl 9 gRI
T &:
o Gl 3MTaTdl aTel SR | Y Pt IuAsyd
o FS gl fowdR & forg imferes ik uiikfufaes iame
o TR 3R UG B! H-3h HR 3H-3H B [AYT-ITal &! gAiadr Ual gl 3g! &
o S 3R AT uRad-=iddr & AT HA & U 98 YA W SHoll HSRUI IaA- |
dba! 3R e =0 J FA¥yTeH® 1 gan |

3. TRHTY] $Holl DI VI YD

o TRHY SHoil AGH 1 37 & 9T § Woid Sgaie faorelt UaM &t 8, B a8 1o RR,
SIPIEMIgSS Soll 801 H SURer gl ol g

e YRJ 7 WA S84 Ih T Aolgd Wi el &1 fasm foar g, o Ruger feomsA
(ATTs®y3iR), 3o Ao, YR S/d IareH, iy vee iR fame e i §1

e 700 HMATE &1 B3 YUIS®YSIR IH13T! o dre a1 FHTONER g9 & 1Y, TRHTY] Soll HRA
& fore deiiet U § ag, ATg-Y 3R anTd-ufaeasff g1

4. zrifa A, 2025: g&1 wEg@

o T fadu® WA Sulf fAaH, 1962 3R WU &fd & faw ARG aifiia sififam, 2010
fed Ugd & BT oid B GAfdhd ®dl g, o (HaTHS W¥dl U&H HRdl |

o TE NUAIR® Y ¥ T ST & dgd RAM] Soll HaHE §I8 B! AR odl 8, Sl SR
fARARdT & Holgd dRdl & |

o U HMA 3Y RIGid &I IF Fxal ¢ [ JRem 3R IRef & urufie SR asdaur &t g,
S YR ! Ay TRHTY] AT A & 1Y Sisdl g
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o T P HY dP 100 THTEIe TRATY] &A1 BT A& e Hifd ufdagdr iR FRwe &
faarg 1 Ybd T B

5. fAprTHS 3R Saarg yHTa

o TRHAY 00 URY THID & d8d HRd Bt Uidaadrst R ST [G-X SHIEN3M BT qHd=
GG
o g TSI Idle & ot W3 foorell &l Y& 41T 8, S Wid, IaRab! 3R TG &l
SIDTEARS B o ol Hg@qul 5|
o T faygitg wan g s faemry o forg Il foerell gRfga #rd gu shamy §e9 W
FRar &1 H9 Hl B
gl o far
o IS YROT AR JR&f Ffarstt & IRGRIAr 3R Ied JS1d & Aeqd 4 Jaidd faar
ST 918U
o QIR fraTd W AR & e Aol SfaRiSa wganT &1 Sl g |
o TfAId SR Tte Sort Hyr YA HA & forg A fTR &) FdieRuig Sull & A1y
ISERIESACRIEIBIEIHY
e

ifd fadae U8 T § U ATeiRie SR UM Hifd fadbed &1 Ufdffeid SRl g ofd HRd ool 9
AP 3R STaarg SR 1 GigX! gAITad] BT JMHAT &3 81 ¢ | 3 A4 [dd T U HR- & forg
ATWH Soll & A 3R 3hd AAHINT SHoif Bt HArsfi & S/ T, WU Soll URA &
SipTaESs SHolf U™ & T A WY F Y H IHA 8 | IRINTT YR 3R TN &HdT gRT
Trfid HedTemiel e Iad e & Y il JRET BT WRAT B & HRd & Yhed HI &id 3
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