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How can we implement more environmentally 
sustainable energy production methods to replace fossil 
fuel dependency that have lower emission rates and 
overall pollution?





• Waste

• Safety

• Fear





• These reactors able to "unlock" 
more energy from the uranium 
fuel. These reactors differ than 
the current reactors in operation 
today which are only able to use 
approximately 10% of the stored 
energy in uranium fuel.



How they work

• Uranium fuel consists of approximately of 
99.3% 238u and 0.7% 235U. U238 is only able 
to undergo fission by absorbing neutrons with 
high kinetic energy(fast neutron). 235U can 
undergo fission by fast and slow neutrons. A 
fast reactor utilizes fast neutrons by 
having U238 capture a fast neutron and 
through a decaying process convert into 
plutonium 239. This reaction becomes self-
sustaining allowing the reactor to use the 
plutonium-239 as fuel and create more 
neutrons to sustain the chain reaction. 
Through this process fast reactors can use the 
uranium fuel much more effectively and use 
spent fuel from other reactors. Which also 
lowers the fuel radioactivity from thousands of 
years to hundreds.



Experimental Breeder 
Reactor(EBR)-1&2



Gen IV Fast Reactor in 
Development

• GE's PRISM reactor is currently in 
development and has received funding from 
the DOE. It is one of the multiple Gen. IV 
prototype reactors that are receiving funding to 
be commercialized with the next decade. This 
is the reactor that I have implemented in my 
design. This reactor will allow to eat up current 
stockpiles of high level waste also known as 
spent fuel



Geological 
Repository

• A nuclear repository is an underground 
storage area to stockpile spent fuel also 
known as high-level radioactive waste. 
Once spent fuel from current stockpiles 
has been reused in the fast reactor the 
waste will be stored in an underground 
repository to live out its remaining 
radioactive lifespan.





Sodium Cooled

The PRISM reactor uses molten sodium as a coolant. This allows for 
the reactor to operate at higher temperatures and at 
lower pressures. Negating the possibility of an explosion scenario like 
Fukushima. If temperatures rise too high the core will expand which 
decreases its density slowing the fission reaction. The molten sodium 
dissipates this heat very efficiently and stops the core from a 
meltdown. There have also been many technological advancements 
in digital automation that reduces the chance of human mishaps. 
With external threats in mind the reactor is designed to site below 
ground as well.



Fear and Stigmas of Nuclear Energy

Design a contemporary 
facility that is harmonious 
with its local 
environment. This approach 
will be much better received 
to the public than the 
previous utilitarian designs.

1

Incorporate a visitor center 
where people can learn 
about the process and safety 
features integrated within 
the facility.

2

Be a part of the local 
community. Host 
events directed towards the 
neighboring communities to 
promote a healthy and 
mutually 
beneficial relationship.

3





















Design Inspiration

• Large over hangs and "zig zags" facing south 
to combat sun.

• Separation of visitor center and power plant 
but still allowing self-guiding tours.

• Pass through to sights of the river and rock 
structure.

• Large garden and stage for hosting events.

• "Billboard" to attract visitors.

• Pattern from nuclear reactor core for curtain 
system.





1. Visitor Center

2. Turbine Housing

3. Power Plant Operations

4. Lawn

5. Repository Entrance

6. Deisel Generator

7. Underground Parking

8. Boardwalk

9. Auxiliary Bldg.

10. Reactor

11. Outdoor Stage

12. Reflecting Pool

13. Electrical Substation

Site Plan





1. Atrium
2. Gift Shop
3. Learning Center 

Entrance Tunnel
4. Food Court
5. Lecture Hall
6. Outdoor Seating
7. Mechanical/Storage
8. Siting Area
9. Learning Area
10. Reception Desk

1st Floor Plan



1. Outdoor Balcony
2. Private Room
3. Open to 1st 

Floor Below

2nd Floor Plan













Questions
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