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Study on Temperature Coefficients of Reactivity for Pebble Bed Type
HTGRs Loaded with highly **°Pu-enriched Plutonium
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and Nozomu FUJIMOTO
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Qarai Research Establishment
Japan Atomic Energy Research Institute

Qarai-machi, Higashiibaraki-gun, Ibaraki-ken

(Received May 13, 1996)

The temperature coefficients of reactivity for pebble bed type HITGRs loaded
with highly ?3°Pu-enriched plutonium were positive in certain temperature region.
Therefore, we have studied the method to make the temperature coefficients
negative. The core fully loaded with highly %*®Pu-enriched plutonium not mixed
with fertile material like uranium is selected for this study.

From the study, we have confirmed that the temperature coefficients of
reactivity can be made negative with loss of fuel burnup if the core is loaded
with material containing a nuclide such as erbium which has resonance absorption
in the thermal neutron energy region. Furthermore, we have made clear that
if the thermal neutron flux peak is decreased by increasing the amount of
plutonium, the temperature coefficients of reactivity can be made negative

without loss of fuel burnup.

Keywords : Temperature Coefficient, Weapons-grade Plutonium, Pebble Bed Type
HTGR, Nuclear Characteristics, Thermal Reactor
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Table A-1 # H f{+ #

gl By Putis v
HE — PuO:
Pu-239/Pu-240 wik 9674
*E cm 0. 0275
EE g/cdl 2. 91

- WREME (BRD
w1lE — (g/ed) 1. 1
= | — (g/ca) 1. 7
CRE — (g/cd) 3. 18
BAE — (g/er) 2. 0
- YRR X
E1E cm 0. 0021
E2E ca 0. 0045
EIE cm 0. 0041
E4/E cm 6. 0062
TH AR R cm 0
T2 ) RERIRA R cm 2.5
AHERYE o 3. 0
75774 MEEE g/cd
AU IR S 1. 71
A 1. 7

1) Nucl. Technol., 23, 240, {1974) &3¢
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Table A-2 T3 L ¥ —HHE (SRAC)

R HohiETEE
X RN EE— (V) T HIF— (V)
THRILF-B ITHRNF—H
i TR LR TR

1 107 2. 87x 10° 21 2.38%10°° | 1.85%10°

2 2.87x10° | 1.35x10° 22 1.85%10° 1.45% 10°

3 1.35x10° | 4.98x10° 23 1.45%10° 1.28x10°
4 4.98%10° 1.83x10° 24 1. 28%10° 1.13x10°

5 1.83%10° 1. 11X 10° 25 1.13x10° | 9.93x107!

6 111X10° | 4.09%10* 26 9.93x107 | 8.76Xx10""

7 4.09x10* 1. 17x10* 217 8.76X107° | 6.83X10"

8 1.17x10* | 5.53x10° 28 6.83x107 | 4.69%10""

9 5.53x10° | 2.04x10° 29 4.69%10°" | 3.65%X107
10 2.04x10* | 9.61x10? 30 365107 | 3.20%10°°
11 9.61%x10% | 4.54x10° 31 3.20x10°1 | 2.77%x10°!
12 4.54x10% | 2.75%10° 32 2.7TX107" | 2.19x10°
13 9. 75x 10 1. 67X 10* 33 2.19%10°' | 167x107"
14 1.67x10° | 7.89x10" 34 LBTX107' | 110x107!
15 7.80x10' | 4.79x10’ 35 1.10x107" | 7.43%x107?
16 4.79%10" | 2.90%10° 36 7.43%107% | 5.45% 107
17 29010 1. 76x 10" 37 5.45%1072 | 3.78x10°*
18 1.76x 10" 1.07x 10" 38 3.78%1072 | 1.35%10°
19 LO7TX10" | -3.93%10° 39 1.35X107% | 3.34%x10°°
20 3.93x10° 2.38x10°" 40 3.34x107¢ —

* Ao bAT7rRILF—
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