EPIS | iesearcr st

EPRI Perspective on
Utility Needs

Cristian Marciulescu
Principal Technical Leader,
Advanced Nuclear Technologies

- unm;;grit g

(ANT), EPRI L e - BN T T

¥ in f

www.ep ri,.com © 2019 Electric Power Research Institute, Inc. All rights reserved.


http://www.epri.com/
https://www.linkedin.com/company/epri
https://www.facebook.com/EPRI/
https://twitter.com/EPRINews

L 7 A

i X
FUEL ENERGY DENSITY if -
IN MEGATOULES/KG "1 £
i
e 3
f_—"’l
I
3/

This work is licensed under a Creative Commons Attribution-NonCommercial 2.5 License

2 www.epri.com © 2019 Electric Power Research Institute, Inc. All rights reserved. l—PEI :;ii&“;g:ﬁﬁmu“



http://www.epri.com/
https://xkcd.com/1162/
http://creativecommons.org/licenses/by-nc/2.5/

—

~_Credit: NASA
EPI | reseidecy Wsnirure



http://www.epri.com/

www.epri.com

Test Unit

2019 Electric Power Research Institute, Inc. All rights reserved.

Radiator

Stirling Engines

Heat Pipes

Shielding

Reactor Core

Neutron
Reflector

]
S

z
RS

Space Flight Concept

Start-Stop Rod

Credit: NASA
=PI | fsiaicn menrore



http://www.epri.com/

McMurdo Station, Antarctica
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Containment Structure

Pressurizer Steam
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FEATURES:

~ Factory Fabricated
Transportable
Self-Regulating

Credit: U.S. DOE
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Weighs about 35-45 tons loaded

Holds 3 tons of fuel in 5 tons of
sieel monolith

(steel)

Polassium Heat Plpes Al,0, - Reflector Credit: LANL

About 12 ft. long; 6 ft. diameter

Personnel barrier

Prevents radiation workers
from high dosa. Could be stuffed
with locally fabricated shielding
(ALARA)
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Metallic grill about 10-12 ft. diameter

Cradle
Attaches cask to skid
skid with rollers/tires
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Primary Heal Decay
Exchanger  Heat Monolith Core

Stainless steel outer wall, 1/4 in.

Exchanger

Dpenings lor shield
cooling flow (also for
air flow through core in
case of emergancy -
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filled with solt

wood, ridged foam,
honeycombed material
Lead gamma shield, 4 in.

Air gap for shield cooling, 1-2 in.
B4C neutron shield, 6 in.
Stainless steel containment vessel, 1-2 in.
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Transportable

N National Security/ Grid
Civilian .
Defense Connection
e hospitals e domestic military
e data centers bases YES
e industrial parks e national laboratories
e airports e government centers | grid connected
o s communication infrastructure |e other critical but islandable
O |e fuelterminals and pipelines installations and to support
ij__< e \water, wastewater treatment infrastructure microgrid
applications
e remote villages e remote military
e remote mining, oil recovery, installations
and other industrial activities NO
RO, off-grid or
% e disaster response and e forward and remote microgrid
%’ recovery operating bases applications
al



http://www.epri.com/

. Beaufort
Chukchi gy

Utgiagvik (Barrow), Alaska = Sea

Barrow

ool 1



http://www.epri.com/

ina New Orleans, 'Li



http://www.epri.com/

Third Way

Cred



http://www.epri.com/

NN [/

Attribute Sub-Attribute Benefits
Maneuverability Load following
Compatibiity with Hybrid Energy | o8 vation, aternagie
Operational Systems and Polygeneration P .. 8 '
- missions
Flexibility
Diversified Fuel Use Economics and security of fuel supply
Island Operation Support grid restart, microgrid applications
Scalability Ability to deploy at scale needed
Deployment
Flexibility Siting Ability to deploy where needed
Constructability Ability to deploy on schedule and on budget
Electricit Traditional electricity generation mission
Product i _ _ . :
Flexibilit Process Heat Co- and polygeneration for superior economics
y Radioisotopes Supply unique or high demand isotopes
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