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The Asian Region



Population (Million)

0

2000

4000

6000

8000

10000

World Asia China India

2009 2050 Projection

Source: World Population Prospects: The 2008 Revision, UN (2009)



Economy

ÅFastest Growing 

Region

ÅMost countries 

growth rate more 

than 5%

ÅChina & India 

growing at 9-10%

GDP Growth Rate (%)
IMF Projection for 2010
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Energy & Electricity Scenario



TPES per Capita

Source: Key World energy Statistics 2009, IEA



Electricity Consumption per Capita 

0

2000

4000

6000

8000

10000

12000
T
a
iw

a
n

S
in

g
a
p
é

K
o

re
a

J
a
p

a
n

B
ru

n
e
i 

K
a
z
a
k
é

M
a
la

s
ia

C
h
in

a

T
h
il
a
n
d

T
a
ji
k
is

ta
n

K
y
rg

z
s
é

A
rm

e
n
ia

 

U
z
b

e
k
ié

M
o

n
g

o
li
a

D
P

R
 o

f é

V
ie

tn
a
m

P
h
il
ip

p
ié

In
d

o
n
e
é

In
d

ia

P
a
k
is

ta
n

S
h
ri
 é

M
y
n
m

a
r

C
a
m

b
o
é

N
e
p

a
l

k
W

h
/c

a
p
it
a

Source: Key World energy Statistics 2009, IEA



0

100

200

300

400

500

600

700

800

China Japan India Korea,

South

Taiwan Pakistan Armenia

Installed Capacity (GW)
(Asian Countries having nuclear power)

Source: EIA



0

5

10

15

20

25

30

T
h

a
ila

n
d

In
d

o
n

e
s
ia

M
a
la

y
s
ia

K
a
z
a
k
h

s
ta

n

P
h

ili
p

p
in

e
s

V
ie

tn
a
m

U
z
b

e
k
is

ta
n

K
o

re
a
, 
N

o
rt

h

A
z
e
rb

a
ij
a
n

B
a
n

g
la

d
e
s
h

T
a
ji
k
is

ta
n

K
y
rg

y
z
s
ta

n

T
u

rk
m

e
n

is
ta

n

S
ri
 L

a
n

k
a

M
y
a
n

m
a
r

M
o

n
g

o
lia

B
ru

n
e
i

L
a
o

s

N
e
p

a
l

A
fg

h
a
n

is
ta

n

B
h

u
ta

n

C
a
m

b
o

d
ia

M
a
ld

iv
e
s

Installed Capacity (GW)
(Asian Countries not having nuclear power)

Source: EIA



Demand Projections

ÅRegional primary energy & electricity demand 

projected to grow at 2.4% and 3.5% respectively

ÅMajor demand growth in China & India

Demand Projections - 2030/2032
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Energy Resources
Coal Reserves (billion tons)
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Oil Reserves (billion barrels)
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GHG Emissions & Climate Change Concerns

Worldôs most Vulnerable areas - the Mega Deltas

ÅPower Sector 

projected  to grow @ 

2.6%

ÅGHG Emissions 

projected to grow 

from 10.1 billion tons 

CO
2

equivalent in 

2005 to 17.7 billion 

tons in 2030 @ about 

2.3%

ÅBulk of emissions 

from China, followed 

by India and others



Inevitability of Nuclear Power 

in Asian Region

ÅGrowing Population, Economy and Energy Demand

ÅLimited Energy Resources & Import Dependency

ÅSustainability Issues 

Å Long term Energy Security

Å Climate Change Concerns

ÅCompelling Merits of Nuclear Power



Nuclear Power in Asian Region



Nuclear Power in Asian Region
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Indian Experience



Amount
Electricity Potential¤

GWe-yr

Coal 53.3 -BT 10,660

Hydrocarbon 12 ïBT 5,833

Uranium-Metal 61,000 -T

- In PHWR 328

- In Fast Breeders 42,231

Thorium-Metal 

(In Breeders)
2,25,000 ïT 155,502

Hydro 150 -GWe 69 GWe-yr / yr

Non-conv. Ren. 100 -GWe 33 GWe-yr / yr

Indiaôs Energy Resource Base

¤ Assuming entire resource is used for generating electricity.

Source: Strategy for Growth of Electrical Energy in India, DAE, GOI



STAGE 1 STAGE 2 STAGE 3

U- 233

ELECTRICITY

Depleted U

Pu

300 GWe

Pu FUELLED

FAST BREEDERS

Th

Huge

ELECTRICITY
U- 233 FUELLED

BREEDERS

Natural 

Uranium
ELECTRICITY

PHWR

10 GWe

Th

Pu

U- 233

Three Stage Nuclear Power Programme



PHWR Evolution

Madras Atomic Power Station (2³220 MWe)  

FUTURE

PROJECTS

1970s

TECHNOLOGY 

DEMONSTRATION

1980s

INDIGENISATION

1980s

STANDARDISATION

1990s

CONSOLIDATION

2000s

COMMERCIALISATION

2000s

EXPANSION, 

COMMERCIALISATION &

ECONOMY OF SCALES

RAPP-3&4       KAIGA-3&4

RAPS-1&2         MAPS-1&2           NAPS-1&2        KAPS-1&2            KGS-1&2            RAPP-5&6

TAPS-3&4

220 MWe
540 MWe

700 MWe 

& above



Fuel Cycle Facilities
Front End & Back End



High-tech Industry for nuclear power



26Nuclear Power Plants in India

Narora, U.P.
2X220 MW

RawatbhataRaj..

100+200+4X220 MW

2X700 MW

Kudankulam, T.N .

2X1000 MW 

Kaiga, Karnataka
3X 220 MW  
220 MW

Kalpakkam, T.N.
2X220 MW 
1X500 MW       

Kakrapar, Gujarat
2X220 MW
2X700 MW

Tarapur, Maharashtra
2X160+2X540 MW

IN OPERATION

UNDER CONSTRUCTION

PROJECTS LAUNCHED



RAJASTHAN MADRAS

NARORA KAKRAPARA KAIGA

Operating Nuclear Power Plants in India

TARAPUR

TARAPUR 3&4

4560 MW



Reactors Under Construction

KK 1&2 (2x1000 MWe)

PFBR (500 MWe)KAIGA-4 (220 MWe)

Projects Launched in 2010

KAPP 3&4 (2x700 MWe)

RAPP 7&8 (2x700 MWe)



Performance - Generation
Availability Factor of Indian NPPs (%) 
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Performance - Safety
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Performance - Construction

Indian Reactors



Costs & Tariffs

ÅCurrent Tariffs range from 20 to 60 $/MWh

ÅAverage Tariff ~ 45 $/MWh 

ÅCosts of recently launched 700 MW PHWRs

Å Overnight 2009 prices : 1300 $/kW

Å Completion (2016)       :  1650 $/kW

ÅCompetitive with other electricity generating 

technologies, particularly coal

ÅCost advantage



Future Plans

Up to 2032

ÅReach Nuclear Capacity of 63.000 MW

Å40,000 MW LWRs with International Cooperation

Å16 Indigenous PHWRs of 700 MW each including 10 based on 

Reprocessed Uranium

ÅFast Breeder Reactors (MOX & Metallic fuel)

Å Indigenous Light Water Reactors

Å Export of 220 / 540 / 700 MW PHWRs

Beyond 2032

ÅLarge Capacity Addition by Metallic Fuel FBRs

Å Introduction of Reactors based on Th 232 ïU 233 fuel 

cycle



New Sites for Nuclear Power Plants

Kudankulam, T.N 
.

4 X 1000 MW

Jaitapur, Maharashtra

6 X 1650 MW   

Mithi Virdi, Gujarat

6 X 1000 MW   

Kovvada, AP

6 X 1000 MW   

Haripur , WB

6 X 1000 MW   

Fatehabad ,Haryana

4 X 700 MW   

Jabalpur, MP

2 X 700 MW   

PHWR Site

LWR Site 

Existing Site 

New Site 



Nuclear Power Capacity in India 
Projection
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Control 

Equipment 

Panels

Main 

Control 

Room

Fuel 

Bundles Fuel & Zr. 

Alloys

Compressors

Chillers

SwitchyardGIS

SMR ïIndian Capabilities

Indian 

Capabilities

Nuclear 

Island

Turbine 

Island

Balance of 

Plant 

Control & 

Instrumentation

Fuel & 

Structurals
Water 

Systems



SMR ïIndian Capabilities


