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National Framework for 
Governance of Nuclear Power 

• Legal framework: national 
– Acts 
– Rules 
– Notifications and Resolutions 

• Legal framework: arising from international 
obligations 
– International conventions, agreements and 

treaties to which India is a Party 
• Policies 
• Bilateral agreement of cooperation 



Legislations related to Atomic 
Energy 

• The Atomic Energy Act, 1962 
– Atomic Energy (Radiation Protection) Rules, 2004  
– Atomic Energy (Safe Disposal of  Radioactive Wastes) 

Rules, 1987  
– Atomic Energy (Working of the Mines, Minerals and 

Handling of Prescribed Substances) Rules, 1984 
– Atomic Energy (Factories) Rules, 1996 
– Atomic Energy (Control of Irradiation of Food) Rules, 1996  
– Atomic Energy (Arbitration Procedure) Rules, 1983         

 
• Mines and Minerals (Development and 

Regulation) Act, 1957 
 
 



Legislations related to Atomic 
Energy 

• The Weapons of Mass Destruction and 
Their Delivery Systems (Prohibition of 
Unlawful Activities) Act, 2005  

• The Civil Liability for Nuclear Damage  Act, 
2010 
– The Civil Liability for Nuclear Damage Rules, 

2011 
• Nuclear Safety Regulatory Authority Bill, 

2011 



Relevant Notifications 
– Setting up of Atomic Energy Regulatory Board (November 

15, 1983) 
– Prescribed equipment (Control of Export) Order, 1995  
– Prescribed Substances, Prescribed Equipment and 

Technology under Atomic Energy Act, 1962 (January 20, 
2006)  

– Guidelines for Nuclear Transfers (Exports) (February 1, 
2006)  

– Special Chemicals, Organisms, Materials, Equipment and 
Technologies (SCOMET) List (September 7, 2007) 

– Guidelines for implementation of arrangements for 
cooperation concerning peaceful uses of atomic energy 
with other countries (July 04, 2010) 
 



International Agreements, 
Conventions and Treaties 

• Agreement on the Privileges and Immunities of the 
IAEA 

• Convention on the Physical Protection of Nuclear 
Material and its 2005 amendment 
• Nuclear security summit process 

• Convention on Early Notification of a Nuclear 
Accident 

• Convention on Assistance in the Case of a 
Nuclear Accident or Radiological Emergency 

• Convention on Nuclear Safety 
• Convention on Supplementary Compensation for 

Nuclear Damage: signed, yet to be ratified 



International Agreements, 
Conventions and Treaties 

• Agreement Between the Government of 
India and the International Atomic Energy 
Agency for the Application of Safeguards 
to Civilian Nuclear Facilities 

• Additional Protocol 
• UNSC Resolutions 
• International Convention for Suppression 

of Acts of Nuclear Terrorism, 2005 
 



Present electricity scene in India 

• Very low per capita electricity consumption 
• At present there is a deficit in peak demand as well in 

energy availability  
• While India is in midst of rapid economic 

transformation, infrastructure particularly electrical 
installed capacity needs attention. 
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Scenarios for growth of total installed power capacity in India 
based on studies by R B Grover & Subhash Chandra – 

2004/2006 [1] and Planning Commission-2006 [2] 
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Electricity growth rate – a scenario 

Period 
Primary energy  

% annual growth 
Electricity                

% annual growth 

2002-2022 4.6 6.3 
2022-2032 4.5 4.9 
2032-2042 4.5 4.6 
2042-2052 3.9 3.9 
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Nuclear is an important option for India 
• Electricity infrastructure needs strengthening: 

generation during 2010-11: 845 TWh by utilities + 
~50 TWh by captive power plants.   

• Compared with the size of its population, India is not 
endowed with significant energy resources.  

• Coal looks plentiful, but economically mineable coal 
resources may not last more than 5 to 6 decades. 
Potential of hydro and renewable resources is 
modest.  

• Impact on environment due to burning of fossil fuels 
• Stress on global energy resources as demand 

increases in populous countries like India 
• Nuclear is one option which needs to be pursued 

vigorously. However, uranium reserves in India are 
also very modest. 



Policies 

• Committed to growth of nuclear installed 
capacity so as to provide energy security in a 
manner that is environmentally sustainable. 

• India has unwaveringly followed closed fuel 
cycle approach and this will continue to be an 
integral part of India’s nuclear power policy. 
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Options for growth of nuclear 
electricity generation in India 

• Pursue an aggressive programme to locate 
more uranium resources in the country 
– This will take a while to realize the results 

• Take policy initiatives to open up international 
trade in uranium and 
– Import uranium and set up more PHWRs based 

on indigenous technology, or 
– Import uranium and set up LWRs in technical 

collaboration with other countries 
– Recycle spent fuel in fast breeder reactors 
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What happened during the period of 
autarchic pursuit of nuclear programme?  

 Siegfried S. Hecker, Hearing of the US Senate Committee 
on Appropriations, Subcommittee on Energy and Water 
Development, April 30, 2008 

  
 “I found that whereas sanctions slowed progress in nuclear 

energy, they made India self-sufficient in nuclear 
technologies and world leaders in fast reactor technologies, 
while much of the world’s approach to India has been to limit 
its access to nuclear technology, it may well be that today we 
limit ourselves by not having full access to India’s nuclear 
technology developments. Such technical views should help 
to advise the diplomatic efforts with India.” 
 

 



What happened during the period of 
autarchic pursuit of nuclear programme? 
• “Nuclear technology transfers for power reactors 

between India and Canada were fairly 
unidirectional some 40 years ago when they 
started. Today, however, it is clear that both the 
Indian and the Canadian designers teams may 
profit from the other Party’s experience and 
innovations”  
 AV Popov, G Marleau and A Olekhnovitch, Ecole Polytechnique de 

Montreal, Quebec, Canada, “The Third generation of Heavy-Water 
Moderated Reactors”, 16th Pacific basin Nuclear Conference, Aomori, 
Japan, Oct 13-18, 2008.  



Situation Today 
• A very good R&D infrastructure in nuclear 

science and engineering 

• A sound knowledge base 

• Competent human resource 

• Wide ranging industrial infrastructure 

• Indian industry is known for frugal engineering 

 

 India has the potential to be a global 
manufacturing hub for nuclear power industry 



NSG Guidelines as they were 
• The recipient country must use the supplied 

items for peaceful purposes. 
• All nuclear material and facilities in the 

recipient country must be under 
comprehensive safeguards of the IAEA 

• Adequate physical protection to be provided 
to nuclear material and facilities 

• Retransfers only with the approval of the 
supplier country 
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Relaxation of NSG guidelines to facilitate 
civil nuclear trade with India 

• Steps taken by India 
– Dialogue to open up civil nuclear trade with India. 
– Negotiate agreement of cooperation with possible 

partners. 
– Formulating a separation plan; it was tabled in 

Parliament in May 2006 
– Negotiating an India-Specific Safeguards 

Agreement and an Additional Protocol thereto with 
IAEA 

• Guidelines for civil nuclear trade with India were 
relaxed by NSG on 6th September 2008. 
 



Subsequent steps 
• IGAs with France (30.09.2008), Russia (05.12.2008)  

and the US (10.10.2008) were first signed.  
• India-Specific Safeguards Agreement (ISSA) signed 

on 2nd February 2009 
• An additional protocol for India signed on May 15, 

2009. 
• Negotiations with other countries continued and 

agreements signed with Namibia, Argentina, Canada, 
Kazakhstan, S. Korea and a broad based agreement 
with Russia. MoUs signed with UK & Mongolia.  

• Negotiations are ongoing with Japan and EU; positive 
indications coming from Australia. One can therefore 
expect more such agreements in future 
 



Have the relaxation of NSG guidelines 
resulted in any substantial action? 

• Yes, it has. Uranium has been imported and 
has been used in existing PHWRs resulting in 
improved capacity factors and  increased 
electricity generation. 

  Year  CF  Generation 
– 2009-10 61%  18831 MU   

– 2010-11  71%  26473 MU 

– 2011-12  78%  26864 MU 

 (up to Jan 12) 

 



XI Plan: Capacity addition 

Unit Capacity Commercial operation 
Actual (A)/Likely(L) 

Kaiga-3 
 
RAPP-5 
 
RAPP-6 
 
Kaiga-4 
 
KK-1 

220 MW 
 
220MW 
 
220MW 
 
220MW 
 
1000MW 

05 May 2007 (A) 
 
04 Feb 2010 (A) 
 
31 Mar 2010 (A) 
 
20 Jan 2011 (A) 
 
March 2012 (L?) 



XII Plan: Capacity addition & new launches 

Parameters Target Remarks 

Capacity 
Addition 

4300 MW By completion of 
KK-2 (LWR, 1000 MW), 
KAPP-3&4 (PHWR, 2x700 MW), 
RAPP-7&8 (PHWR, 2x700 MW)  
PFBR (FBR, 500 MW) 



Parameters Target Remarks 

Lunches of  
new PHWRs  

8 reactors of 
700 MW 

Gorakhpur Unit-1&2 in 
Haryana, Chutka Unit-1&2 in 
MP, Mahi Banswara Unit-1&2 in 
Rajasthan and Kaiga-5&6 

Launches of 
new LWRs 

8 reactors of 
1000 MW and 
higher unit 
sizes 

KK-3&4 (2x1000 MW); JNPP-
1&2 (2x1650 MW) in Jaitapur, 
Mahrashtra; Kovvada Unit-1&2 
(2x1500 MW) in AP; and Mithi 
Virdi Unit-1&2 (2x1100 MW) in 
Gujarat  

XII Plan: Capacity addition & new launches 



Parameters Target Remarks 

Lunches of  
new FBRs  

2x500 MW FBR Unit 1 &2 at Kalpakkam 

Launch of 
new AHWR 

1x300 MW  Site is being finalised.  

XII Plan: Capacity addition & new launches 



Parameter Capacity Remarks 

Pre-project 

activities to 

prepare the site 

for launch  

PHWR 

2x700 MW  
Bhimpur Unit-1&2,     (MP)  

LWR 2x1000 MW Haripur    Unit-1&2, ( WB) 

XII Plan: Capacity addition & new launches 



View of Kaiga 3&4 



View of RAPS 5 & 6 



View of KK-1&2 



South West Overall view of PFBR 



Projected capacity buildup 

MW 



XII Five Year Plan 

• Uranium 
– Augmentation of operations at Tummalapalle in AP 
– New production centres at Gogi  In Karnataka, Lambapur in 

AP, KPM in Meghalaya, Kanampalle in AP 

• Fuel fabrication  
– Completion of ongoing projects at Pazhayakayal, 
–  expansion at Hyderabad,  
– a new unit at Kota,  
– another unit at a green field site. 

• Reprocessing and waste management facilities 
• Manpower  Training  
 



Scenario on technology front 
– First to reduce the capital cost of nuclear power plants 

likely to be set up by Nuclear Power Corporation of 
India Limited in technical cooperation with foreign 
vendors, it will be necessary to manufacture a 
significant percentage of equipment and components in 
India and this would further enhance the capability of 
Indian companies to manufacture complex equipment.  

– Secondly while extensive localization of manufacturing 
activity and engineering services would help reduce 
capital cost of nuclear power plants in India, it would 
also enable Indian companies to competitively export 
equipment and services for nuclear power projects 
abroad and thereby contribute towards global nuclear 
renaissance.   



Outlook 

• Indigenous programme will not only continue, but will be scaled up.  
• Closed fuel cycle has been and will continue to be an integral part 

of India’s nuclear power development policy. 
• Department of Atomic Energy has worked closely with Industry in 

India to develop indigenous manufacturing base for nuclear 
equipment and components. Industrial knowhow or intellectual 
property generated during this process has to be protected. 

• The policy of indigenization will continue even when India sets up 
LWRs.   

• DAE expects Industry to work simultaneously for 
–  indigenous reactors and fuel cycle facilities,   
– light water reactors which will be set up in technical cooperation with 

other countries, and  
– export of nuclear equipment and components, consultancy services  





Thank You 


