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Indian Fast reactors and its fuel

➢ Only operating fast reactor in India

➢ Completed 32 years of operation

➢ Now operated at 32 MWt power

➢ Driver fuel:

Uranium Plutonium mixed carbide

Mark-1:  Pu/(U+Pu)=0.70

Mark-II: Pu/(U+Pu)=0.55

➢ Upcoming commercial Fast reactor

➢ Driver fuel

Uranium Plutonium mixed oxide

Pu/(U+Pu)=0.21
Pu/(U+Pu)=0.28

Fast Breeder Test Reactor (FBTR)

Prototype Fast Breeder Reactor (PFBR)



Q1. Has there been a significant change in your country’s spent fuel inventory, including mixed

Oxide (MOX) and higher burnup uranium oxide (UOX), since the last reporting date (December

2016)?

Answer: Not applicable

Q2. What parameters differentiate higher burnup UOX fuel in your country?

Answer: Our country uses natural UO2 as fuel in indigenously developed nuclear power plants. Fifty number of

MOX bundles were loaded in one of the reactor which showed a higher burn up up to 11000 MWd/T. All the

discharged bundles were non defective.



Q3. How is MOX fuel defined in your country?

Answer: MOX is defined as natural UO2 or depleted UO2 mixed with varying percentage of  

PuO2

PuO2 mixed with either natural UO2 (thermal reactor fuel) or depleted UO2 (fast reactor 

fuel)

Q4. Are there any unique operational constraints in managing higher burnup/ MOX 

spent fuel in your country?

Answer: Limited operational experience

• UO2 + 0.4 % PuO2

• UO2 + (0.9 % PuO2, 1.55 % PuO2, 3.25% PuO2)
Thermal 
reactor

• Natural or depleted UO2 + (21% PuO2, 28% PuO2)

• ThO2+ PuO2
Fast reactor Still to be experienced



Q5. Is there any data your country requires to justify the transport of  Higher Burnup/ MOX 

spent fuel including after extended storage periods?

Answer: Not applicable.

Q6. Are you required to provide evidence of  defence in depth to your regulatory authorities, 

with respect to transport of  higher burnup/ MOX spent fuel?

Answer: Yes. To plan a transportation we need to take prior approval from the regulatory authority 

by submitting the evidence of  defence in depth.

Q7. Are different approaches used in your country to assess the structural performance of  

higher burnup spent fuel compared to lower burnup spent fuel? Please summarize the 

difference.

Answer:  If  it is required to higher burnup spent fuel, special shielding will be provided to control 

exposure in public domain. Till now, there was no change in approach.

Q8. With reference to the below safety functions of  transport packages, how would you 

demonstrate compliance for higher burnup/MOX spent fuel? Are there any unique issues in 

demonstrating compliance with SSR-6 with regard to higher burnup/ MOX spent fuel?

a. Confinement (SSR-6 (Rev. 1)) paragraphs 606-616)

b. Containment (SSR-6 (Rev. 1)) paragraphs 636-649)

c. Heat dissipation (SSR-6 (Rev. 1)) paragraph 653-666)

d. Shielding (SSR-6 (Rev. 1)) paragraph 617)

Answer: All transportation  activities are done in accordance to safety regulations of  IAEA. 



Q9. Are there any examples of  operational experience you can share regarding higher 

burnup/ MOX spent fuel transport?

Answer: No notable  experience

Q10. Have there been new cask designs dedicated to the transport of  higher burnup/ 

MOX spent fuel?

Answer: No
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