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Design features and application prospects of Tsinghua high flux reactor

SHILei XIE Heng LllJian LIU Zhihong SHE Ding

(Institute of Nuclear and New Energy Technology, Tsinghua University, Beijing 100084, China)

Abstract The THFR (Tsinghua High Flux Reactor) represents an advanced water-cooled high flux reactor with
unperturbed average thermal and fast neutron flux levels reaching 2x10" n*cm™-s™', respectively. This reactor has
several outstanding features including high neutron flux, broad neutron energy spectrum, strong irradiation capability,
and versatile applications. Its comprehensive irradiation performance is at the international leading level and has
important applications in industries, agriculture, aerospace, medical and other fields. This paper firstly analyzes the
design characteristics of THFR reactor and related systems, as well as the irradiation application system, including
the vessel-in-pool reactor body structure, low neutron self-shielding reactor core design, arc plate type fuel
assemblies, rotating control drums, multi-purpose irradiation channel design, and a combination of active and passive
safety system design, efc. Then, the application foreground is prospected in the fields of nuclear fuel and material
irradiation testing, irradiation production of radioisotopes, neutron science research, etc. THFR provides strong
support for serving major strategic needs, safeguarding people's lives and health, and cultivating and developing new

quality productive forces.
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Table 1 Overall design parameters of THFR

ZH il
Parameter Value

J W HET)) % Reactor power / MWt 80

B 75 Design life / a 60

R LR PO 2 o 7 il & (<1 eV) 2.1x10"
Unperturbed average thermal neutron flux in

irradiation channel (E<1 eV)/n-cm?+s™

FRIRALIE AR KR rh T B & (E>100 V) 2.0x10'

Unperturbed average fast neutron flux in irradiation
channel (E>100 eV)/n+cm™+s”'
MAORE CBL IR A AN A5 89 ) 58 I8 438 £ 75 2 Trradiation >15

damage dose of material (austenitic stainless steel)

/dpa-a’

e R BR A T4 B 8 77 Maximum fast neutron =120

irradiation capability / dpa-L-a™

PR A X Fuel element type IR 7Y
Arc plate
type

WRFH A 0K Fuel element core U,Si,-Al

BPREL U & 4 *°U enrichment in the first ~ 19.75
fuel loading / wt%

e 33 il 3% A~ 5 Number of rotation control drums 6
TR HFRGE S # N T/ O 77 (e T 2.5/2.0
1) Inlet/outlet pressure of the pressure vessel in

the primary coolant system (rated condition) / MPa
RS PE XN F1/H F P IR B (e LD 35/62
Average temperature at the inlet/outlet of the

reactor core active region (rated condition) / °C
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Fig.1 Schematic diagram of THFR pressure vessel section (color online)
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Fig.2 Cross sectional schematic diagram of THFR reactor core (color online)
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Table 2 Parameter comparisons of main high flux reactors in the world
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Maximum thermal neutron flux With targets) With targets)
/n-cm?-s”
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/n-cm?-s™ 1.4x10"
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material irradiation damage
/dpa-a’
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