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Thermal Neutron Measurement using the Instrumented Test Bundle and
Assessment of Maximum Linear Power in HANARO

AECL NRU U,Si—Al . AECL

(108kW/m)
SPND (Self Powered Neutron Detector) IR2

HANAFMS(HANARO Fuel Management System)
, HANAFMS SPND
11%

120KW/m

Abstract

The HANARO fuel, U,;Si—Al, has been developed by AECL and tested in NRU reactor. Due
to the lack of the data performed under the high power, the repetitive conduct of the
irradiation test was required under the power greater than 108kW/m, which is the estimated
maximum linear power in the design stage. Accordingly, the instrumented test bundle with
SPND(Self Powered Neutron Detector) was fabricated and its irradiation test was performed in
IR2 of HANARO. The measured thermal neutron flux with SPND is compared with
calculation results by HANAFMS(HANARO Fuel Management System). The difference in the
measured and calculated thermal flux values are below +11% and the accuracy of the
linear power predicted by HANAFMS is consequently accompanied. Therefore, it is
believed that the maximum linear power above 120kW/m is achieved during the irradiation

test of the test bundle.
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1 HANAFMS
FPD
(24AMW Full Power Day) (mm) (kw/m)
0.0 250 117.7 2, -10cm ~ —15cm
0.65 (No-Xe) 300 119.6 2, -10cm ~ -15cm
0.65 (Eg-Xe) 124.4 2, -10cm ~ —15cm
2.16 300 123.7 2, -10cm ~ —15cm
350 122.6 2, -10cm ~ —15cm
317 300 119.8 2, -10cm ~ —-15cm
350 1187 2, -10cm ~ —15cm
5.74 350 1194 2, -10cm ~ —15cm
8.71 350 116.6 2, -10cm ~ —15cm
400 1138 2, -5cm ~—10cm
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3 HANAFMS

- )Y 100
(FPD) ( 10%nv) (%)
3.36 300mm H [ 124 121 -4.62
SPND-A M | 168 1.66 -1.20
L | 165 1.60 -2.15
H | 138 1.25 -9.86
SPND-B M | 188 178 -5.43
L | 174 174 -0.08
SPND-C L | 173 174 2.7
5.37 350mm H | 124 1.20 -3.20
SPRD-A M | 171 | 169 -0.94
L | 160 154 -3.47
H | 139 1.24 -10.82
SPND-B M | 193 | 183 -5.26
L | 170 168 -0.93
SPND-C L | 167 1.68 0.28
871 366mm H | 124 1.22 -0.98
SPND-A M | 169 171 3.90
L | 154 152 252
H | 139 1.26 -8.79
SPND-B M | 191 1.85 -3.24
L | 163 1.66 1.87
SPND-C L | 161 1.66 -0.37
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