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Generation |V systems: An Overview

Goals of generation IV Systems

Issues related to the Security of Gen IV Systems
Actual Systems vs. Future Systems

Examples:

- PBMR and SFR vs. LWR

- Sensitive faclilities: Reprocessing

Safeguards for Gen IV Systems

MIT case study: NRF Safeguards in a reprocessing fa
Conclusions



1. GENERATION IV: THE ROADM

Generation IV: Nuclear Energy Systems Deployable no later than 2030 and offering
significant advances in sustainability, safety and reliability, and economics
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GENERATION IV Nuclear Energy System

m Very High Temp. Gas Reactor (VHTR)
m (Gas-Cooled Fast Reactor (GFR)

m Supercritical Water Reactor (SCWR)

m Sodium Fast Reactor (SFR)

m |ead-alloy Fast Reactor (LFR)

m Molten Salt Reactor (MSR)



GENERATION IV Nuclear Energy System

Neutron Fuel

Spectrum | Cycle Size Applications R&D
Gas-Cooled Fast | Fast Closed | Med Electricity, Actinide Fuels, Materials,
Reactor (GFR) Mgmt., Hydrogen Safety
L ead-alloy Fast Fast Closed | Small to | Electricity, Actinide Fuels, Materials
Reactor (LFR) Large Mgmt., Hydrogen compatibility
Sodium Fast Fast Closed | Medto Electricity, Advanced
Reactor (SFR) Large Actinide Mgmt. Recycle
Very High Temp. | Thermal | Open Med Electricity, Hydrogen, | Fuels, Materials,
Gas Reactor Process Heat H, production
(VHTR)
Supercritical Thermal, | Open, |Large Electricity Materials, Safety
Water Reactor Fast Closed
(SCWR)
Molten Salt Thermal | Closed | Large Electricity, Actinide Fuel, Fuel
Reactor Mgmt., Hydrogen treatment,
(MSR) Materials, Safety

and Reliability




Very High Temperature Reactor (VHTR)

Hydrogen demand is already large and growing rapidly
+ Heavy-oil refining consumes 5% of natural gas for hydrogen production

Energy security and environmental quality motivate hydrogen as an alternative to oil
as a transportation fuel
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Very High Temperature Reactor (VHPBMR)



