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ROADMAP TO 100 GW (A
NUCLEAR POWER BY 2047

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

2031-32 TOTAL
22 GW | OTHER IMPLEMENTING B ]00 GW
Copacl_ty to be e AGENCIES BY 2047

reached with ongoing ma
projects +46 GW

* Central Public Sector Enterprises
« State Public Sector Enterprises
* State Governments
* Private Sector
* Joint Ventures
|, ap—— * Using Diverse Reactor Technologles

| Source: Department of Atomic Energy
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How Nuclear Energy Produces Electricity

In the recctor,

| acontrolled | Steam spi
rods are ploced | | nucleor reaction preduces convert water wuﬁ:’:

Uranium fuel The reaction  Hoot is used to

in the reactor heat into steam

| releases energy
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How much? ey
THE POWER OF THE PELLET

e 17,000
S @ Cubic Feet of
Ej / : Natural Gas

TYPICAL 149

O7 vranwum 6. B

: FUEL PELLET ! Gallons of Oil
. The Size of fingedtip /o)

Hosg:mu\:::l;\;vgyos C\ —

~©/" TonofCoal

Source: Nuclear Energy Institute, USA
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India’s Three-Stage Nuclear Programme £

STAGEL: STAGE II: STAGE i

PHWRs Using Fast Breeder Thorium-Based
Natural Uranium Reactors (FBRs) Reactors

Long-term
Natural = More Fissile U-233 derived
Uranium Plutonium Plutonium Material from monum o Socunty

(Fuel) (By- product) -based fuel

S 8 @
e~ L@ =@ —»@-’
[]ferrer
Pressurized Heavy FastBreeder [2%.7- 2:;-::11 | 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 givmg India long-term fuel secunt))
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Fission vs. Fusion:
What's the Difference?
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Splits a larger atom into Joins 2 or more lighter
2 or more smaller ones atoms into a larger one

Source: US Department of tnergy
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Nuclear Reactor Technologies used in India @

Reactor Technology Primary Use Status in India Reprosentative Locations

" : Rojasthan, Kakrapar,
Pressurised Heavy Commercial Predominant Kaiga, Narora, Madras

water Reactor (PHWR) olectricity generation Indigancus reoctor Kalpakkam), Tarapur
using natural uranium technolegy Units 3 & 4)

Tarapur Atomic Power
Station (Units 1 & 2)

Boiling Waoter Commercial
Reactor (BWR) electricity generation

Operational

Kudonkulom Nuclear
Power Plant (Units 1 & 2)

Pressurised Water Commercial

Reactor (PWR) electricity generation Operational

Fast breeder technology
R B e A A, ; Operational (First
Prototype Fast Breeder to support indic’s g »
Reactor (PFBR) three-stage nuclear im:::gg;)é )Achioved, Kalpakkam, Tamil Nadu
power programme pri

Source: NPCIL
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Nuclear Reactor Classification @

o_

LARGE, CONVENTIONAL REACTOR
700+ MwW(e)

—l

S SMALL MODULAR REACTOR
‘ -
om—

Y. MICROREACTOR
Up to ~10 MW(e)

C—r

Source: IAEA
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Types of @

Nuclear Waste
N 3%

High-level Waste

Spent fuel containing
95% of radioactivity in
| the nuclear waste

[ o,

7%
Intermediate-level waste
Used lilters, steel components
from within the reactor and
some effluents from reprocessing
containing 4% of radicactivity in
the nuclear woste

Total
Volume of
Nuclear waste
& &
[ X

N

\
90%

Low-level Waste
Lightly -contaminated
itemns like tools and work
clothing containing only
1% of radioactivity in the

l
& nuclear W_SI,e, '

Source: World Nucloar Association
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Department of Atomic Energy

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

NITI Aayog

https://www.niti.gov.in/sites/default/files/2023-06/The-Role-of-Small-

Modular-Reactors-in-the-Energy-Transition-05162023.pdf

Bhabha Atomic Research Centre (BARC)

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

Nuclear Fuel Complex

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

Nuclear Power Corporation of India Limited (NPCIL)

https://www.npcil.nic.in/content/328 1 AboutNPCIL.aspx e

https://www.npcil.nic.in/WriteReadData/userfiles/file/Safety A4.pdf

https://www.npcil.nic.in/WriteReadData/CMS/202204131145234415836Lig

ht Water Reactor 13042022 01.pdf

Indira Gandhi Centre for Atomic Research

igc_annual report 2022.pdf
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https://www.nfc.gov.in/overview.html
https://www.npcil.nic.in/content/328_1_AboutNPCIL.aspx
https://www.npcil.nic.in/WriteReadData/userfiles/file/Safety_A4.pdf
https://www.npcil.nic.in/WriteReadData/CMS/202204131145234415836Light_Water_Reactor_13042022_01.pdf
https://www.npcil.nic.in/WriteReadData/CMS/202204131145234415836Light_Water_Reactor_13042022_01.pdf
https://www.igcar.gov.in/publications/igc_annual_report_2022.pdf

Press Information Bureau

https://www.pib.gov.in/PressReleasePage.aspx?PRID=2223790&reg=3 &lan

g=1

https://www.pib.gov.in/PressReleaseDetail.aspx?PRID=2198337&reg=1&la

ng=1

https://www.pib.gov.in/PressReleaseDetail.aspx?PRID=2238907&reg=3 &la

ng=1

https://www.pib.gov.in/newsite/PrintRelease.aspx?relid=112034&reg=48&1

ang=2

https://www.pib.gov.in/PressReleasePage.aspx?PRID=2220284 &reg=3&lan

g=1

https://www.pib.gov.in/FactsheetDetails.aspx?1d=150617 &lang=1 &reg=3

https://www.pib.gov.in/PressReleasePage.aspx?PRID=2288295&reg=48&la

ng=1

https://www.pib.gov.in/PressReleasePage.aspx?PRID=2288294&reg=48&la

ng=1

https://www.pib.gov.in/PressReleasePage.aspx?PRID=2288296 &reg=48&la

ng=1

International Atomic Energy Agency (IAEA)

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

of-nuclear-power
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Nuclear Energy Institute

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

US Department of Energy

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

Technology

Nuclear Energy Technology in India
Sustainable and Self-Reliant Future

(Explainer ID: 159731)
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https://www.nei.org/fundamentals/nuclear-fuel
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