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The IAEA defines “Small” Reactors those with an output under 300 MWe. 

Modular implies some designs can provide capacity in increments over time by 

adding new “Modules” . 

Examples : 

• B&W mPower (125MWe/reactor and 250 MWe/module) and  

• NuScale (45 MWe/reactor and up to 540 MWe/module)  

 

Small modular reactors would be less than the size of current plants. They have 

compact designs and could be made in factories and transported to sites by truck or 

rail. SMRs would be ready to ‘plug and play’ upon arrival. 

 

 

 



Reduced Reactor Size 

• Small modular reactors would be less than one-third the size of current plants. 

• Their small size makes them suitable to small electric grids so they are a good option for locations 

that cannot accommodate large-scale plants. 

• Their size would also increase flexibility for utilities since they could add units as demand changes, or 

use them for on-site replacement of aging fossil fuel plants. 

 

 

 



Reduced Capital Costs 

•  This cost is the base construction cost plus contingency, escalation, interest during 

construction (IDC), owner’s cost (including utility’s start-up cost), 

commissioning(non-utility start-up cost), and initial fuel core costs for a reactor. 

Reduced Construction Times 

• Leads to Faster Return on Investment. 

 



More Safe & Secure (for advanced design) 
 

 Passive systems- no mechanically or electrically triggered safety systems. 

 Very little waste to store. 

 Longer Fuel Cycle. 

 Waste is not as radioactive as with large facilities. 

 Core underground - hard task for a terrorist to dig up. 

 Fuel is not enriched enough to enrich into weapons grade plutonium or uranium. 



 

Core generates heat from nuclear reaction  

Uranium based  

Thorium based  

Integral SMRs” contain other major parts of the nuclear steam supply  

Pressurizer  

Coolant pumps  

Steam generator  

Reactor moderator/coolant types  

Light Water  

Liquid Metal (Sodium and Lead Bismuth)  

Molton Salt (Thorium)  

 



Light Water SMRs 

Use mostly fuel enriched to less than 5% U-235. 

Relatively short refueling interval (mostly less than 6 years). 

Integral PWR designs - steam supply system inside the reactor pressure vessel. Some designs, e.g. 

KLT and VBER, have conventional pressure vessels and steam generators. 

Enhanced safety features relative to current LWRs 

Either conventional land-based nuclear power units or floating nuclear power units 

These would be classed as mainly Gen 3+ designs (integral LWR designs) because they utilize 

passive safety features. 

Lowest technological and licensing risk, similar to most currently operating power and naval reactors 





High Temperature Gas Cooled Reactors (HTRs) as SMRs 
 

 Typically graphite moderator 

 Utilize helium as reactor coolant with temperatures up to about 1000°C 

o can generate heat for industrial applications via a heat exchanger 

o can be used to make steam conventionally via a steam generator 

 Fuel for these reactors is typically in the form of tristructural-isotropic (TRISO) particles less 

than a millimeter in diameter. 

o Each has a kernel (ca. 0.5 mm) of uranium oxycarbide or uranium dioxide 

o Uranium enrichment up to 20% U-235, though normally less 

o This is surrounded by layers of carbon and silicon carbide, giving a containment for fission 

products which is stable to over 1600°C. 

 The TRISO particles can be arranged in the following ways: 

o in blocks – hexagonal 'prisms' of graphite with about 15,000 fuel particles 

o in billiard ball-sized pebbles of graphite encased in silicon carbide with about 15,000 fuel 

particles 

o Less used fuel than from the same capacity in a light water reactor 

 HTRs can potentially use thorium-based fuels 

o such as highly-enriched or low-enriched uranium with Th, U-233 with Th, and Pu 

with Th 



Fast Neutron Reactors (FNR) as SMRs 

 Na coolant, Pb-Bi-coolant, etc., HTRs 

oMost coolants are corrosive (Pb or lead-bismuth eutectic) or flammable (Na) 

oPossibility to produce new source terms (e.g. Po-210) 

Smaller and simpler than light water reactors 

More efficient fuel performance 

oDesigned to use the full energy potential of uranium, rather than about the one 

percent that conventional power reactors use, but need reprocessing 

Longer refueling interval (up to 20 years) 

Fuels mostly 15-20% enriched 

ouranium nitride - UN, (U,Pu)N, (U,transuranic)N, U-Zr, or (U,Pu)Zr. 



Molten Salt Reactors (MSR) as SMRs 
 

The fuel is a molten mixture of lithium and beryllium fluoride salts with dissolved 

enriched 

uranium, thorium or U-233 fluorides 

The core consists of an unclad graphite moderator arranged to allow the flow of salt 

 Materials issues requiring R&D to be resolved 

Safeguards issues to be resolved by the IAEA (control of liquid fuel inventories) 

Temperatures around 700°C, low pressure 

Not fast neutron reactors 

epithermal (intermediate neutron speed) with some moderation by the graphite 





Egyptian Technical requirements for nuclear technology is based on 

the “Proven technology (e.g. Licensed, experience gained in operation, 

accident learned lesson, public acceptance,..)”which had good 

reputation around the world.  

Now this requirements is negated by SMRs, where till now No 

completed applications for sitting, construction, or operation of SMR in 

the world (LWR/NRC). 

Also,now our public accept only the huge projects (e.g. new capital 

city, new Suez canal, new El Dabaa Nuclear Power Plants for 

4800MWe). 

 



• May be LWR SMRs  because the work(operation & regulation)with non-

LWR SMRs are more complicated 

• the robust experiences of operator & regulator in LWRs e.g. VVER 

 



1. The SMRs are a best solution to Egypt in the near future. 

2. EAEA should start study the safety parameters of LWR-SMR to 

choose the best design (R&D) 

3. ENRRA should focusing now on the SMRs by:- 

 Establishing a SMRs sector. 

Or merge SMR as a sub-sector in Nuclear installations sector. 

Make Cooperation with others RB 

 




