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Figure 5. Hydrogen production process energy efficiency

as a function of process heat input maximum temperature.
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* Kernel (350-500 ym) _

Buffer
UO, Kernel I-PyC

(Dia. 0.5mm)

SiC

* Buffer (~100 pm) —

UO, or UCO

Retention of fission
products

~50% dense
pyrolytic carbon

Provides space for
fission gas and
CO(g) accumulation
Accommodates
fission recoils

* IPyC (~40 um)

Protects kernel from
chloride during SiC
deposition

Surface for SiC
deposition
Contributes to fission
gas retention

« SiC (~35 pm)

Main structural layer
Primary coating
layer for retaining
non-gaseous fission
products

* OPyC (~40 pm)

Contributes to
fission gas retention
Surface for bonding
to matrix

Protects SiC layer
during handling

High Burnup at Peach Bottom
>700,000 MW-days/ton (>70% burned)




TRISO

Diameter 60mm
Fuel Pebble

UCO Kemel: 425 um

Porous Carbon Buffer: 100 ym
Inner Pyrocarbon Layer: 40 um
Silicon Carbide Layer: 35 um
Outer Pyrocarbon Layer: 40 um
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Fuel Sphere
(Diameter = 60mm)
X-Section

Diameter: 0.855 mm
TRISO Coated Particle
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Pebble bed
reactor

Spherical fuel pebbles

KAIST
o

Fuel Kernel (UCO, UO,)

Porous Carbon Buffer

Inner Pyrolytic Carbon (IPyC)

Silicon Carbide Prismatic

Outer Pyrolytic Carbon (OPyC) reactor

Particle design
provides excellent
fission product
retention in the fuel

: Cylindrical fuel
and is at the he.art of compacts
the safety basis for
high temperature
gas reactors

S - Prismatic graphite blocks
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Peach Bottom 1 Fort St Vrain THTR Dragon
1966-1974 1976-1989 1986-1989 1966-1975 1967-1988 2000- 2003-
Power Level:

MW(t) 115 842 750 20 46 30 10

MW(e) 40 330 300 - 15 -
Coolant:

Pressure. Mpa 25 4.8 4 2 1.1 4 3
.................................. < 344°C 406°C 250°C 350°C 210°C 395°C 250°¢/300°C |
____Qutlet Temp °C 750°C 785°C 750°C 750°C 950°C 850°C/950°C 700°C/900°C
Fuel type (U-Th)C, PyC (U-Th)C; TRISO | (U-Th)O, TRISO (U-Th)C; PyC | (U-Th)O, TRISO | (U-Th)C, PyC (U-Th)O, PyC

coated particles particles particles particles
Peak fuel temp. °C | ~1000°C 1260°C 1350°C ~1000°C 1350°C ~1250°C
Fuel form Graphite compacts | Graphite Compacts | Graphite Pebbles Graphite Hex | Graphite Pebbles JGraphite compacts|Graphite Pebbles|
in hollow rods in Hex blocks blocks in Hex blocks

** More than 30 CO2-cooled, graphite-moderated reactors have been built and 10 are nowoperating in the United Kingdom for power production.
TRISO particles are fuel kernels coated with SiC and PyC
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o [S=] HTR-PM (211MW)

China Huaneng, CNNC, CNEC, Tsing Hua Univ.
e e IJn

Control -
building &7 o] g world nuclear news

Energy & Environment || Regulation & Safety | Nuclear Policies | Corporate | Uranium & Fuel | W

Dual criticality for Chinese demonstration HTR-PM

12 November 2021

Steam turbine
" building < Share

The second reactor of the High Temperature Gas Cooled Reactor-Pebble-bed Module (HTR-PM) at the
Shidaowan plant in China’s Shandong province has reached criticality for the first time, China Huaneng
has announced. The first of the unit's twin reactors achieved first criticality in September.

Inside the control room of the HTR-PM (Image: China Huaneng)
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Ultra Safe Nuclear Company (USNC), & HAIX]
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world nuclear news

Energy & Environment | M| Regulation & Safety | Nuclear Policies | Corporate | Uranium & Fuel |V

Dow's Seadrift site selected for X-energy SMR project

11 May 2023
< Share

Dow has selected its UCC Seadrift Operations manufacturing site in Texas for its proposed advanced small
modular reactor (SMR) project with X-Energy Reactor Company. The aim is for the project to be
completed by the end of the decade.
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