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Overview of FHR Technology

Summary / Objectives:

Fluoride Salt Cooled High Temperature Reactors (FHRs) use solid, ceramic fuel with
a molten salt coolant, and deliver heat in the temperature range from 600° C to
700° C. This presentation will review key design features of FHRs and recent work
to develop the technical basis for safety analysis and licensing.

Meet the Presenter:

Per F. Peterson holds the William and Jean McCallum Floyd
Chair in the Department of Nuclear Engineering at the
University of California, Berkeley. He performs research related
to high-temperature fission energy systems, as well as studying
topics related to the safety and security of nuclear materials
and waste management. He participated in the development
of the Generation IV Roadmap in 2002 as a member of the
Evaluation Methodology Group, and cochaired its Proliferation
Resistance and Physical Protection Working Group. His
research in the 1990's contributed to the development of the
passive safety systems used in the GE ESBWR and Westinghouse AP-1000 reactor
designs. Currently his research group focuses primarily on heat transfer, fluid
mechanics, and regulation and licensing for advanced reactors.



https://gif.jaea.go.jp/webinar/index_eng.html#webinar008
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1. FHRs leverage experience and technology from multiple sources
FHR design concept is based on technologies and experiences from multiple
fields such as LWR passive safety, SFR, HTGR, MSR, and gas combined cycle.

International
Forum-

FHRs leverage experience and
technology from multiple sources GE@

= Passive Advanced Light Water Reactors
« Established licensing methodology for passive safety
« Integral Effects Test (IET) experiments, CSAU/PIRT

= Sodium Fast Reactors
» Design and structural materials for low pressure, high temperature
* Inert cover gas systems; thermal insulation and control, DRACS/RVACS

= High Temperature Gas Reactors
= TRISO fuel / functional containment
» Graphite and ceramic-fiber composite structural materials

= Molten Salt Reactors
* Fluoride salt chemistry control and thermophysical properties

= Natural Gas Combined Cycle Plants (some types of FHRSs)

« Current dominant technology for new U.S. power conversion; adaptable to FHRs

2. R&D has developed an improved foundation for understanding FHRs
The base technology related to FHR concept has been improved and
documented through design studies and various experiments.
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3. Nominal Mk1 PB-FHR Design parameters
Main plant parameters, core structure, power output, and mitigation

measures for Tritium are shown.

Nominal Mk1 PB-FHR Design ternationa
Parameters GE@ o

= Annular pebble bed core with center reflector
« Core inlet/outlet temperatures 600° C/700° C
« Control elements in channels in center reflector
+ Shutdown elements cruciform blades insert into pebble bed

= Reactor vessel 3.5-m OD, 12.0-m high
+ Vessel power density 3 x higher than S-PRISM & PBMR

= Power level: 236 MWth, 100 MWe (base load), 242 MWe (peak w/
gas co-fire)

= Power conversion: GE 7FB gas turbine w/ 3-pressure HRSG

= Air heaters: Two 3.5-m OD, 10.0-m high CTAHs, direct heating

= Tritium control and recovery
+ Recovery: Absorption in fuel and blanket pebbles
+ Control: Kanthal coating on air side of CTAHs

PB-FHR cross section

4. Mk1 PB-FHR flow schematic
The main heat transport system transfer the core heat to the power

conversion system (PCS) through coiled tube air heaters.

Mk1 PB-FHR flow schematic ~ GEN Y ftiemsiiona
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5. Mkl NACC physical arrangement
Each FHR unit has one PCS (NACC: nuclear air-brayton combined-cycle ) .

Mk1 NACC physical arrangement GE@IIMMQ.EI
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6. Notional 12-unit Mk1 PB-FHR nuclear station
The total of 12 units can produce 1200 MWe base load and 2900 MWe for
peak load with natural-gas co-firing boost function.
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Notional 12-unit Mk1 PB-FHR
GEXIY

nuclear station
1200 MWe base load; 2900 MWe peak

1) MK1 reactor unit (typ. 12)
2) Steam turbine bldg (typ. 3)
3) Switchyard

4) Natural gas master isolation
5) Module assembly area

6) Concrete batch plant

agtowers (typ. 3)
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8) Drycaskstorage @0

9) Rad. waste bldg 15) Main admin bldg SNl
10) Control room bldg 16) Warehouse
11) Fuel handling bldg 17) Training
12) Backup generation bldg 18) Outage support bldg
13) Hot/cold machine shops  19) Vehicle inspection station
14) Protected area entrance  20) Visitor parking For more info: http:// fhr.nuc berkeley.edu






