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Nuclear Reactor/Atomic file

1. Fuel–

U233, U235, Th232, Pu239, U238

Nuclear Reactor/Atomic File



 (Fissile Material)

 (Fertile Material)

(Fissile Material)—



U233, U235, Pu239

(Fertile Material)—



U238, Th232

 Uranium – 

Atomic Number – 92

Isotopes – U233 

U234

U235

U238 

 pitch Blend 

By: Sumit Shukla
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 3 

U234, U235, U238



U234 , U235 (0.7%), U238 (99.3%)

 U235 

U238 U235, 0.7%

U238 99.3% 

 (Enrichment of Uranium)– 

 U235 

 (enriched Uranium)– 

U235 

2 

 (Low Enriched Uranium -

LEU)– U235 

20% 

 LEU U235 3 – 5% Reactor

Grade Uranium 

 (HEU)– 

U235 20% 90% 

 HEU U235 90% Weapon

Grade Uranium 

Note :– 

Plutonium–

Atomic Number – 94
Atomic Mass – 239

 Transuranic Element 

U238 





(ast Breeder Reactors) 



U239 (PU239) 



Tharium – 

Atomic Number – 90
Atomic Mass – 232

 U233 

U235 

 (IAEA) 

25% 



Uonozite 

2 – 12% 



U233 



30 

KAMINT

(kalpakkam MINI) U233 



a.

b.

10000 

500 

c. 25% 
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Moderator 



a. Fast

Neutron 

b.

c.

d. U235 

1.

U235 1 MeV 

U235 



(Thermal Neutron) 

Coolant 



(Controller)





(Protector)

 Reactors 

 Research Reactor – Reactor 

Reactor 

 Reactor 
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  (Research Reactor)
1. Bhabha Atomic Research Centre (BARC)–

Trombay, 
1. APSARA
 1956 

(critical) 



 1 2009 

Decommission 2010 

2. APSARA - U (Ugraded)
 2018 

 2 mw







3. ZERLINA

 1961

 1987

 100 mw







4. Conada India Reactor utility Servic – (CIRUS)

 1960

 2010

 40 mw







5. DHRUV

 1985

 100 







 BARC 

weapon grade plutonium 
6. PURUIMA Reactor Series–

 PURNIMA 

(fast Breeeder Technology) U233 

3

I. PURNIMA Reactor Series 

PURNIMA – I PURNIMA – II PURNIMA - III 

– 1972 1984 1990

1973 1986 1991

Plutonium 
Oxide

U233 2233

1 watt 100 mw 1 

  

 

II. IGCAR  

Fast Breeder 
Test Reactor 
(FBTR)

Prototype 
Fast Breeder 
Reactor 
(PFBR)

Kalpakkam MINT 
(KAMINI)

1985 2004 2009

pu239 Pu239 U233

40 mw 500 mw 30 kw

  

 

Boling water Reator
 Fuel – 



 codmium Boran



Note :– 
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Fast Breeder Reactor 





 FBR 



(Farst Neutron) 

1. core pu239 

2. core (Blanketing) (U238 

Pu239 

 ×



U 238 
Blanketing

Core

FBP 



1970 

(RARC) PURNIMA - I 

 1985 IGCAR BARC 

Aomw fast breedes Reactor 

FBTR) IIGCAR, 



2003 Bhartiya Nabhikiya vidyat Nigam (BHAVINI)

 BHAVINI 2004 500 mw 

Prototype FBR (PFBR) ICAR 

 FBR 

(i)

(ii)

(iii)

(iv)

(v)

I. (a) GDP 3% 
2004 5 6 

(b) 2030 800

FBR 
II. 2050 

25% 
FBR 

III. (a) Intended Nationally Determined Cordribution
(INDC) 2030 

33–35% 
2005 

(ii) 2070 
Net zero Emission 

 2021 BARC 

Net zero 

IV.
U233 

V.



Ist Stage
Reactor – PHWR
Fuel – Natural Uranium

IInd Stage
Reator – FBR

 ×
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Core

IIIrd Stage
Reator – AHWR (Advanced Heavy water Reactor)

Core U 
235



(TATA Institute of Fundamental Research)







 PHWP

 U235

U238 Pu259





Nuclear Power Corporation

India Limited – NPCIL

 NPCIL (Nu-

clear Power Plants)

(Installed)





(Liquid Sodium Coled)

(Plutonium)

Core

U238

(Surplus)

(PU239)

 U238 Th232

U233



BHAVINI

IGCAR

500 MW PFBA
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

U233

 U233

Th232

U233

 (AHWR)

 U233

BARC

(PURNIMA–II PURNIMA–III)

IGCAR 30

KW KAMINI

Nuclear Fusion









(Counter)

102 3 4
1 1 2 1 EnergyCD T He N   

Tokama
(Toroidal Magnetic Continement)

 TOKAMAK

 Tokamak Igor Tamm

Andrei Sakharov

 Tokamak 

Magnetic Compression–

Ohmic heating

Neutral Beam Injection

Radio Frequency heating.

Note–

(Tokamaks)

Huvei Tokamak





(a) Deuterium

(b) Tritium
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h 

Li 6 
3 

2 He 4 

1 T 3





(Green Hour)





 Tokamak
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

I.

Civil Nuclear Damage Liability Act 2010

II.

1. PHWR

(Natural Uranium )

2. Uranium 1– 2%

3.

4. Thorium 

5. — 

6. Reactor 

Notes:

1. Nucler Waste Management:–






2. Radio Isotopes 


Radio Isotopes—?





 








