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Measurement of Axial Neutron Flux Distribution
for PWR Spent Fuel Assembly
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ABSTRACT

Equipment for exponential experiments has been installed in the storage pool of the post-irradiation
examination facility, Korea Atomic Energy Research Institute. Functional characteristic tests of the experimental
system have been performed. Also prior to induced fission neutron measurements to be performed, axial
background neutron flux distribution has been measured. The spent fuel samples in this study are C15 and J14
assemblies of Kori unit 1 and J44 assembly of Kori unit 2. The declared average burnup of each spent fuel is 32,
37.84 and 35.018 GWd/tU, and cooling time is 19.5, 12.5 and 9.5 years, respectively.
As a result of preliminary tests, the average neutron counts obtained for 3 minutes in the central part of C15,
J14 and J44 are about 1900, 3800 and 3200, respectively. A dip of the neutron flux density distribution is
appeared in the spacer grid position, which is essentially the same pattern with gamma-ray scanning results.
Neutron counts seems to be reduced to 30 % at this position in comparison to the fuel position. Also except both
bottom and top area of the spent fuel assembly of C15, the time-dependent stability appears to be with in 20
error boundary.
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Table 1. Specifications and Declared Burnup for the PWR Spent Fuel Assemblies

C15 J14 J44 P14
14 X 14 14 X 14 16 X 16 14 X 14
1 1 2 -
[Mwd/tU] 32,000 37,845 35,018 40,200
1982. 4.17 1989. 1.20 1992. 5.29 | Cooling time
135y
[ ka ] 646 646 585 -
Active fuel length [ mm ] 3658 3658 3658 3658
[ mm] 3898 3895 3895 -
, [mm] 13.7,12.8 13.7,12.8 11.96, -
11.05
7 7 8 7
Inc/Zry-4 Inc/Zry-4 Inc Inc/Zry-4
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Fig. 1. Exponential Experiment System for Measurement of Axial Neutron Flux.
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Fig. 2. Neutrons from Spontaneous Fission of Cf-252
Neutron Source Measured by MCA.
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Fig. 3. Background Neutron Counting at 630 mm from the Bottom End of J14
Spent Fuel Assembly.



Neutron Counts [ 3 min ]

Neutron Counts [ 3 min ]

6000
—m— 170 Channel Discrimination
b —e— 180 Channel Discrimination
—4—190 Channel Discrimination
5000 - —w—200 Channel Discrimination
i 210 Channel Discrimination
-
4000
| N
%E!S f%’g!g N
3000 - % ~l\¢ \lf““\ ‘;é’ils
¥ , 2
1 ¥
2000
1000
v ) v ) v ) v ) v ) v ) v )
0 50 100 150 200 250 300 350

Distance from the Bottom End of Assembly [cm ]

a) C15 Assembly

7000 — - —m— 100 Channel Discrimination
] —@— 130 Channel Discrimination
—A— 150 Channel Discrimination
6000 —w— 170 Channel Discrimination
b 190 Channel Discrimination
5000 — m —<4— 200 Channel Discrimination
4000
3000 - al
2000
1000 -
O -
T T T T T T T T T T T T T T T T T
-50 0 50 100 150 200 250 300 350 400

Distance from the Bottom End of Assembly [cm ]

b) J14 Assembly

Fig. 4. Comparison of Various Channel Discrimination Effects in MCA.
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Fig. 5. Axial Background Neutron Distribution of C15 Spent Fuel Assembly.
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Fig. 6. Schematic Description of PIEF Storage Pool Rack.
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Fig. 7. Description of Control Rod Guide Tube and the Empty Fuel Rod Arrangements
in C15, J14 and J44 Spent Fuel Assemblies.




Neutron Counts [ 3 min ]

—m— P14 [ Japan ]

—e—C15
J14

—.—C15 Cs-137 (Relative counts)
J14 Cs-137 (Relative counts)

250

300

350

400

0 50 200

100

150

Distance from the Bottom End of Assembly [ cm ]

Fig. 8. Comparison of Axial Background Neutron Flux Distribution in C15 and
J14 with P14 Obtained by Suzaki and Cs-137 y -ray Scanning Result.
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Fig. 9. Comparison of Axial Background Neutron Flux Distribution and
y -ray Scanning Result in J44.
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