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Measurement of Reactivity Change with Temperature
of Single Fuel Rod Using Coated Particles
Yoshihiko KANEKO, Hideshi YASUDA,
Fujiyoshi AKINO and Motoyoshi TAKEUCHI
Division of Reactor Engineering, Tokai Research Establishment, JAERI

(Received April 9, 1980)

Reactivity decrease with temperature rise of a single coated-particle
fuel rod was measured in a SHE-14 core using a heating apparatus, to veri-
fy the core design accuracy of High Temperature Experimental Reactor. The
coated-particle fuel rod was made by inserting 4 % enriched uranium coated-
particle fuel pellets into a silica sleeve. The rod was then inserted into
a heating tube of the heating apparatus, which was placed along the central
axis of the SHE-14 core.

The measured reactivity decrease for the single coated-particle fuel
rod, minus the reactivity decrease graphite rod of same form, can be inter-
preted to originate only in the increased resonance neutron capture rate

of 238

U by Doppler effect. The measured reactivity decrease is in excel-
lent agreement with the calculated value by multi-group perturbation theo-
ry taking into account only the increased effective resonance integral of
238U estimated using the resonance parameter of ENDF/B-3.

It is concluded, therefore, that calculation of Doppler reactivity
coefficient using the resonance parameters is very accurate for Very High

Temperature Experimental Reactor using coated-particle fuel.

Keywords: Critical Experiment, Single Fuel Rod, Doppler Effect, Temper-
ature, Reactivity, High Temperature Reactor, Multi-Group Perturbation Cal-

culation, Uranium 238 Resonance Integral
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Table 3 Neutron absorption reaction of structural material of heating

tube
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Coated particle fuel pellet

36mm
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11.7 g (235y + 238y) /pellet

780 g (235U + 2380) /67 peliet
_ﬂI- Enrichment 4 w/o

. Matrix graphite density 1.7 g/cc

.o.. :",
\\\‘;ylf—’“”J Coated particle

Low density graphite

High density graphite

High density graphite

Fig. 3 Coated particle fuel pellet
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Dependence of reactivity worth +
of coated particle fuel rod /%/

|
%

on femperature /

| q
/

/

?’ SHE - 14

i // 1979 Feb.9~23

/
/ﬂ; Coated particle fuel rod

/ x ; Theoretical value

/ © ; Experimental value corrected
/¢ for heat leakage

/ ¢ ; Experimental value uncorrected

_ y L

/ Graphite rod

/ 4 ; Experimental value corrected
for heat

J
~
_'Dk

leakage
4 ; Experimental value uncorrected

{ { | 1 ] 1 ]
100 200 300 400 500 600 700
°
Temperature ( C)
Fig. 9 Comparison between measured and calculated reactivity decrease
with temperature rise of coated particle fuel rod '
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