ADMIMISTRATOR™S PERSPECTIVE

India's energy transition is becoming
increasingly technology-driven,
requining smarter grids, advanced
computing, data-led decision-making
and skilled professionals. As the
country expands renewable energy,
green hydrogen and grid automation,
stronger links between technology,
research and education will be
essential.

In this conversation, Prof. Sandeep
Kumar Shukla, Professor & Director,
T Hyderabad, speaks with Nandini
Jha of Elets News Network about
leveraging Al, computing and research
to address India's energy challenges,
from smarter grids and predictive
maintenance to green hydrogen and
digital SCADA, Edited Excerpts:

ENGINEERING THE

ENERGY TRANSITION
IIIT Hyderabad's Roadmap for

Al, Research and Innovation

( india needs an estimated ST ftrillion 0 | 4 yanamission lesses or asset downtime reduces whit has
imvesiment to reach net zero by 2070. Given | o be bult. IBT Hydersbads strengths in machine lesming,
IH:MILMMIIITWMMMHIH lime-geies forecasling. signal processng and 16T mep

Al andl computing be directed toward solving practical | directly onta this load and rerewabli=generstion forecasting,
energy problems like grid optimization and predictive | slate estimation, anomaly detection on ransformer and
maintenance, and how can these research areas be | feeder telemetne and reinforcement learning far dispaich

woven into undergraduate and graduate coursewaork? and demandresponiss schedubng. Our Smar City Living Lab
¥ nlready treats fhe camipus as an instrumented festhed for

The 57 1rillion figure is really @ systeme-sficency problem | SNERTY water and airguality data, which gives students real
before it is a capital problern — every pemeniage point saved | SEN807 streams rather than synthetic datasets. Cumicular
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integration is the easier half. Rather than adding standalone
slectiies, energy probksms can becomne the running case
studies nside sxisting ML, ko1, optimisation and daka
ayabema courmes, with our dual-degree and honows
resparch tracls carrying inoresied stodents Eio full
prejRcts

Telangana is targeting 554 KTPA of green hydrogen
production by FY356 alongside pilot projects in
geothermal energy. Does HIT Hyderabad have plans to
introduce specialised courses or reseanch labs in these
enmerging ansas, and how do you see scademia-indusiry
collaboration shaping the =kill sets students need Tor
such niche fielda?

Telangana's 564 KTPA& tanget and iis geothernal pibots wall
s fawr more compoedatsonal and comirol talent than the
headiine chemisiry suggesis, electrolyser  efficiency
minde ling, matenala discovseny for catalysts, digital twina for
hepdrogen production and storage, reservoir characheri sabon
for geathemal, and nnh‘rg,l-u;:m:l-e;-.nl mcnicding ayaiema
Thoae are ansas whaers our compuiatonal natural scwnops,
apatial informmatice amdd ambedded aysteme Groups can
coninibute msarengiully alongeide domain parness, An
instilune |ike curs is prlikely 1o build o hydragen plant; what
we zan build is the modeling. sensing and analytice layer
argurkl ore Thal segues Tor a pintdah madel rathe than a
purely intemal one. whene ndwstry supplies the physical
assets and process data and we supply the computatonal
demithi. For students. the shill set that matters &= hybeid:
strong fundamentals in ML and systems. plus enough
thermodynamecs and process enginesering Meracy 1o ashk
the right guestions.

With India siming for 500 GW of non-fossil fuel capacity
by 2030 and over 50% of installed capacity already non-
foesil hew s INT Hydersbad prepaning s students, scross
cafmguier science, electronics, and alied disciplines, to
conbibule to this scale of transition, whether through
reaearch, imtemships, or industry projects?

The trarstion (o 500 GW is as much a digital problem as a
generation problem, becouse wariable renewables shift the
difficuity onto forecasting, balancing. storage managemens
and grid stability Our studends across compiter science
and slectronics are alresdy tramed o the primitives this
mpdls, conirol systems, embssdded design, YLE! and porier
aware computing, distrbubed data systems, and machine
laarning ‘What & ane warking o atmengihen i tha applied
bridige: capatane and henaurs projects Tramed sound meal
arsrgy  ditagets, intemehips  with  utilites,  renawabla
derelopers and  ergrarabdics fome el research
aadiatantEiapa that B edengrackioles oin oigoing lab
waork marky, Cur dusl-degres siructure is well guited {o B,
gince @ studen] can spend Do years on g single spplied
problemn. The aim is gradusies who understand both the
algorithm and the physical asset # is confrofling. Furlbes,
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indusiry sponsceed PhD program where PhD students work
specifically on problems formulated by the relevant industry
players is another approach we would like fo pursue.

Tiee Summit’s discussions include degital SCADA and
il suicamaition a5 priceity areas. How is IIT Hyderabad's
eapertise in A, 16T, and dats systems being applied to
real-world energy challenges, and are there plans for
structured fellowships or joint projects with utilities likoe
TGTRAMSCO or TGNPDEL?

Modern SCADE ared grsd sutamation ame, lundctionallg lerge-
ascale gireaming data ardd comdnal prollems with hard
refiabiity snd cyberseourily conslraints, squarely within aur
work on loT platforms. edge computing.  time-series
arafptics, and ssoure systems. Our Smart City Living Lab
hass built and operated end-to-end sensng-to-dashboard
stacks with open data standards, which is direcily
transferafle fo feederlowed monitonng. outage predicbion
and automated faul booalsation. Waorking with wtilties swoh
aa TEGTRAHSCO and 1he descoms vwould b the nvburad rass
step, and the maost preductye stnecture is usually a joint
project archored an & specdfic operallonal psen pont, Teader
loag reduction or ranalammer failune prediction, sy rather
than & brosd Moll Structumed Tellcivahips Thal plese aur
posigradunle siipdenlbs nmsde ubdity confrol moms for
exlended pencds woupld ales sddress the secior’s awn
reporied difficu®y in hiring dats-capable enginess,

Indig's Panchamrit commitments nclede cutting one
bilfian tonnes of prajected emissions by 2030, As a
premiar techmology institute, what wle do you see HIT
Hyderabad playing in building breader enargy and climate
literacy among studenmts ouiside come  engineering
programs, o that gradustes scross dissiplines carry this
awareness inta their carsers?

B af a techralogy meiitute, most gradisates will mink work
directly an energy aystems — they will work n product,
finance, phay, deaignandisasanch, whers climate decsnona
atdl get made by default rather than by eiention. Thaz
makes broad lieracy worth building delibaranely, Dur Py
soiences and cognilive soiencs programmes, aiang with the
huamardlies components every student takes, Gwe us A
matural place to infroduce eresgy  systems, carbon
accounting and climate policy as generaleducation corfent
rather than as specialist electrees. The campus itself is a
teaching instrument: students who can query  five
consumgtion data from their oen buldings develop an
intuiticn that & lecture cannat supply. Our enireprencunshio
centre adds o second chanmel, since oimabe-focused
wentures pull students Trom every discipine. The goal is
oraduiates wihd FECOgN S am anengy of emiasmna dimershon
in their veork ardl Enow enough 19 &8 on il Curently aur
Caompidatenal Humanilies Centee is actaaly planning for a
degres prixgram (o fechralogy policy making — a iberal ams
program & the elerseclion af fechnslsgy snd aociely
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