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Evaluation of Coated Fuel Particle Temperature

during Reactivity Insertion Events
Kazuhiro SAWA, Shigeaki NAKAGAWA, Kazuo MINATO+ and Shusaku SHIOZAWA

Department of HTTR Project
~Oarai Research Establishment
Japan Atomic Energy Research Institute

Qarai-machi, Higashiibaraki-gun, Ibaraki-ken

(Received October 19, 1992)

In the High Temperature Gas—cooled Reactors (HTGRs), no adiabatic
increase of fuel temperature occurs unless extremely large reactivity is
added within a short time even at abnormal condition. Then, iﬁ the
acceptance criteria of the High Temperature Engineering Test Reactor

{(HTTR), the maximum fuel temperature is restricted instead of the fuel

enthalpy.

As one of the studies of fuel behavior under abnormal conditions,
temperature transient in coated fuel particle is calculated during re-
activity insertion events, and the following results are obtained.

(1) Since there is thermal diffusion from fuel kernel to coating layers,
the fuel kernel temperature does not increase excessively even under
the event of large reactivity insertion rate such as rapid control
rod withdrawal accident of HTTR.

(2) The maximum fuel kernel temperature is affected by the gap width
between the buffer and the inner PyC layers, the composition of gas

contained in the gap and the surface area of gap.

Keywords: HTGR, Reactivity, Fuel Temperature, Transient, Coated Fuel

Partdicle, HTTR, Fuel Kernel, Gap

+ Department of Fuels and Materials Research, Tokai Research Establishment
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Table 2-1 Maximum fuel temperature during reactivity insertion events

by fuel compact homogeneous model.

S % RIGEHRME PR SR
(AX/K/s) e
RERD SO RHBERA & 2. 4x107¢ 403 ( 203)
SEH D S O HIHBERG L & 2. 4x107? 1503 ( 8)
REFRD > OB OZAT]IRE 1. 7x107° 1731 (1531)
Sk I b O B B0I5 O SURT] I 1. 7x10°° |1535( 40)
x () HROBE»S>OFRE
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Table 2-2 Property data for transient calculation.

WHE EALER (W/n) HE (1/8 5 FEE (g/en’)
U0~ 2.1 Equation (a) 10. 4
buffer 1.5 Table (b) ‘"’ 1.1

PyC 2.09°% Table (b) 7 1.85
SiC 20.9 % Equation (c) 3.2
Matrix 33.5¢10° Table (b) %’ 1.7

Equation:(a):

Table (b):

Equation {e):

0.28+4.19%107°

200 (°C)
600
1000
1250
1500
1750
2000
2250
2500
3000

FRROBVWF -7 BEXBMADIK XS,

T (°C)

. 186
. 68
. 38
. 95
.99
.03
.08
.07
.09
.11

0.994+72. 82x10°%* T (°C)




under subcritical condition (homogeneous model).

(MW)

Pl
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= 1000
— 10-'2
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500 )
mEE=RE
1078
—{10°°¢
| | | -1
09 10 20 30 10
B D!
Fig. 2-1(1) Calculation result of abnormal control rod withdrawal
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Fig. 2-1(2) Calculation result of abnormal control rod withdrawal
during rated operation (homogeneous model).
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Fig. 2-2 Analytical model of ABAQUS.
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