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Development of Evaluation Method of Fuel Failure Fraction
during the High Temperature Engineering Test Reactor Operation

Kazuhiro SAWA, Shigeharu YOSHIMUTA, Tsutomu TOBITA and Masashi SATO

Department of HTTR Project
Oarai Research Establishment

Japan Atomic Energy Research Institute
Qarai-machi, Higashiibaraki-gun, Ibaraki-ken

(Received April 17, 1997)

The High Temperature Engineering Test Reactor (HTTR) uses coated particles as fuel. During
normal operation, short-lived noble gases are mainly released by diffusion from fuel particles with
defects in their cqating layers (i.e., failed particle). Since noble gases do not plateout on the inner
surfaces of primai'y cooling system, their activities in primary coolant reflect fuel failure fraction
in the core. An evaluation method was developed to predict failure fraction of coated fuel particles
during normal operation of the HTTR. The method predicts core-average and hot plenum regionwise
failure fractions based on the fractional releases, (R/B)s, of noble gases. The (R/B)s are calculated
by fission gas concentration measurements in the primary cooling system of the HTTR. Recent
fabrication data show that through-coatings failure fraction is extremely low. Then, fractional
release from matrix contamination uranium, which is background for accurate evaluation of the
fuel failure fraction, should be precisely predicted. This report describes an evaluation method of
fuel failure fraction from measurements in the HTTR together with a fission gas release model

from fuel compact containing failed particles and matrix contamination uranium.

Keywords: HTTR, Coated Particle, Noble Gas, Failure Fraction, Model
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Tabie 1 Measurable noble gases by sampling.
% 2 i B HE ¥ B
Kr-85m 448 h Xe-133 529d
Kr-87 76.3 min Xe-135m 15.65 min
Kr-88 280h Xe-135 9083 h
Kr-89 3.18 min Xe-137 3.83 min
, 1l> Xe-138 14.17 min
Table 2 Major featires of irradiation tests.
Irradiation Test 5th OGL-1 13th OGL-1 HRB-22
Fuel type First loading fuel | First loading fuel | High burnup fuel
Mximum fuel temperature (°C) 1360 1350 1350
14957
Maximum burnup (%FIMA) 32 5.0 6.9
Maximum fast neutron fluence”' 0.42 0.38 2.5
Through coatings failure fraction 1.9x10° 52x10° 6.3 10': :
1.9x10
«Low failure
*High failure +Low failure | fraction
Characteristics fraction fraction +High burnup
«Constant fuel *Transient and fast neutron
temperature iemperature rise fluence
+Additional failure

*1
*2
*3

*4

*5

Neutron energy > 0.18 MeV (n/mz_)

During normal irradiation

During transient test

Beginning of irradiation

End of irradiation




