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Abstract

Gamma sensitivities depending on energy groups of Platinum incore detectors are calculated using
the Monte Carlo transport calculation. H1l-type fuel assembly loaded in Yonggwang Unit 4 cycle 5 is
modelled by MCNP4B code to get gamma spectrum in instrumentation thimble region and then
calculated gamma spectrum is used as a source term for gamma sensitivity of Pt detector. In addition,
f-factor was defined to consider the effect of electron charge in insulator region. Resulting energy
dependent gamma sensitivity was about 102°A(v/cm?) per unit length. Generally, sensitivity is primarily
dependent on gamma or neutron spectrum in sensitivity calculation, thus the accurate spectrum around
detector assembly and optimizing the variables affected sensitivity like as density and size of emitter,
insulator and collector, charge distribution in the insulator, and minimizing the uncertainties of these
variables are required for the exact sensitivity calculation.
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Element | Z A @ A
- Very small signal
\ 23 |- Low depletion - Signal interpretation difficult

- Prompt response has opposite sign
- Very small signal

Co 27 |- Large prompt response - Signal interpretation difficult
- Average depletion
Rh a5 | Very large signal (small uncertainty) - Small prompt response
- Signal interpretation easy - Average depletion
- Large signal
Ag 47 |- Signal interpretation easy - Small prompt response
- Low depletion
- Large signal
Gd 64 |- Large prompt response - Rapid depletion

- Signal interpretation easy

- Rapid depletion

Er 68 |- Large prompt response - Signal interpretation difficult
- Small signal
vb 0l Large prompt response - Signal interpretation difficult
- Low depletion - Small signal
- Signal interpretation difficult
Hf 72 |- Large prompt response - Small signal
- Average depletion
bt .l Large prompt response - Signal interpretation difficult
- No depletion - Small signal
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<719 2-2> Yonggwang Unit 4 Cycle 5 H1l-type FA & 2x2 Instrumentation Thimble
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<3 2-2> H-type Assembly Description of Yonggwang Unit 4

Assembly Fuel No. of Fuel No. of Gd Poison Poison
Tvoe Enrichment Rods per Rods Enrichment
yp (wt.% U™) Assembly Per Assembly (Wt.% Gd,0s)
HO 4.50/4.01 184/52 - -
H1 4.51/4.01 176/52 8 6.0
H2 4.50/4.01 172/52 12 6.0
<3 2-3> Neutron & Gamma Energy Boundary
Upper Energy Group Boundary (eV)
Neutron Gamma
Group Number 25-G 10-G 18-G

1 10.00E+6 1.000E+7 1.000E+7

2 3.679E+6 4.000E+6 8.000E+6

3 1.353E+6 2.000E+6 6.500E+6

4 0.500E+6 1.000E+6 5.000E+6

5 9118.0 8.000E+5 4.000E+6

6 148.728 6.000E+5 3.000E+6

7 48.052 4.000E+5 2.500E+6

8 15.968 3.000E+5 2.000E+6

9 9.877 2.000E+5 1.660E+6

10 4.000 1.000E+5 1.330E+6

11 1.300 1.000E+6

12 1.097 8.000E+5

13 1.020 6.000E+5

14 0.950 4.000E+5

15 0.625 3.000E+5

16 0.350 2.000E+5

17 0.280 1.000E+5

18 0.180 5.000E+4

19 0.140

20 0.100

21 0.080

22 0.058

23 0.042

24 0.030

25 0.015
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<3 2-4> Platinum Al&7]9] A|A L =7
Emitter Insulator Collector
Material Platinum Al,O3 Inconel
Density(g/cc) 21.45 1.96 8.42
Length(cm) 40
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