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Analyses of reactivity effects due to the temperature rise in plutonium nitrate solutions were
performed. In dilute plutonium solutions, a positive spectrum shift effect is caused by higher neutron
importance around 0.3 eV, the resonance absorption energy of B%u. In addition, the effects of
containing ’Pu on temperature reactivity coefficients were investigated. Denser plutonium solutions
containing gadolinium also have a peak of neutron importance around 0.3 eV, thereby, making the
effect of the spectrum shift positive. Preliminary analyses of temperature reactivity coefficients were
performed for future measurements of the Static Criticality Experiment Facility, STACY. The
temperature reactivity coefficients in the experiments of the STACY were calculated with/without

neutron poisons.
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Table 1. °Pu1009% D FHEE 7 )V h =7 LAETEZ25°CHB65CIZHRL 72 & & D

RIGEDER 5
Pu & (g/1)

D% 10 15 20 40 80 120
AR)—322  |-1.823E-03%|-1.531E-03|-1.388E-03| -1.191E-03| -1.125E-03-1.126E-03
BorEl -2.012E-02|-1.713E-02|-1.565E-02| -1.348E-02| -1.248E-02|-1.221E-02
R 1Y 1.955E-02| 1.671E-02| 1.538E-02| 1.348E-02| 1.269E-02| 1.245E-02
2~V 7k | 4.411E-03| 1.791E-03| 5.175E-04]-1.216E-03| -1.691E-03|-1.597E-03

at 2.022E-03]-1.680E-04[-1.140E-03 -2.406E-03| -2.607E-03|-2.482E-03

2 0.001823L5%te, B Ak/K/K

Table2. FEE 7 Vb =0 LRI A 25°CH D65 CIT AR
L&D RISEDER DX Pung

210py25wt.% 20pyd0wt.%
PulR & (g/) Puiit £ (g/1)|

D% 10 20 25 25
AN)—3v % |-2.267E-03%|-1.702E-03|-1.593E-03| -1.838E-03
AR -2.486E-02|-1.908E-02|-1.799E-02| -2.070E-02
&z 1 2.446E-02| 1.929E-02| 1.829E-02} 2.111E-02
Z~_ZMVL 7R | 7.160E-03| 1.613E-03| 4.724E-04| 1.736E-03
&t 4.497E-03| 1.191E-04(-8.223E-04| 3.016E-04

2-0.002267LFete, BALAk/K/K

Table 3. 2°Pu100%, Gdilé E£0.1g/IDFHEE T L b= SR E25°CD
55°CIZHRL =L X DS E DB

Pu £ (g/D
D %as 10 20 40 80 120
AN =37 -2.225E-03%|-1.580E-03|-1.281E-03| -1.164E-03| -1.149E-03
M # -2.497E-02|-1.792E-02|-1.449E-02| -1.289E-02| -1.244E-02
MR 2.399E-02| 1.736E-02| 1.424E-02| 1.294E-02| 1.257E-02
ZRYRVL TR 1.449E-02| 5.370E-03| 1.028E-03| -7.399E-04| -1.058E-03
it 1.129E-02| 3.222E-03[-4.983E-04| -1.854E-03| -2.074E-03

*.0.002225&Fit e, AL Ak/K/K
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Table 4. >*Pu100%, Gdift BE0.5g/IDRERE 7 Vb= AR &2 25°ChD
55°CIZHIRL F= L& DRUSBE DR ST

Pu 2 (g/1)
%) 10 20 40 80 120
AR =3 -3.586E-03"|-2.415E-03|-1.591E-03| -1.303E-03| -1.232E-03
SRAL -4.090E-02{-2.548E-02|-1.792E-02| -1.434E-02| -1.328E-02
IR 3.595E-02| 2.293E-02} 1.663E-02| 1.381E-02| 1.300E-02
AT TR 4.603E-02| 2.071E-02| 8.254E-03| 2.426E-03| 7.807E-04
at 3.749E-02| 1.592E-02] 5.381E-03| 5.927E-04| -7.388E-04

#.0.003586L 7t e, BAL AK/K/K

Table 5. #°Pu25%, G B0.1g/lDREEE T Vb= AR A2 25°CH5
55°CIZ FIRL =L EDRIGE DAY

Pu % BE (g/1)
D% 10 20 40 80 120
AN —3 T -2.820E-03%]-1.972E-03|-1.584E-03| -1.451E-03|-1.451E-03
By -3.158E-02|-2.234E-02|-1.799E-02| -1.621E-02(-1.591E-02
31 3.086E-02| 2.228E-02{ 1.836E-02| 1.713E-02| 1.709E-02
ATV TR 2.092E-02| 8.346E-03| 1.946E-03| -1.235E-03|-2.183E-03
at 1.737E-02| 6.315E-03] 7.326E-04| -1.773E-03]-2.453E-03

?.0.002820& % te, Bz Ak/k/K’

Table 6. 2°Pu259%, Gd¥ FEQ.Sg/IDRRE 7 W b =7 AFEHR & 25°CHD
55°CICHIRL = L&D RIS E DB RS

Pu B (g/1)
D% 10 20 40 80 120
AN —3 -4.695E-03%|-2.902E-03{-2.039E-03] -1.663E-03|-1.583E-03
Ba# -5.365E-02|-3.311E-02{-2.308E-02] -1.849E-02{-1.727E-02
R I 4.799E-02| 3.049E-02{ 2.215E-02] 1.865E-02| 1.789E-02
ATV TH 6.371E-02| 2.949E-02| 1.217E-02| 3.449E-03| 6.435E-04
7t 5.335E-02| 2.397E-02| 9.203E-03| 1.945E-03]-3.177E-04

2.0.004695- %t e, B Ak/k/K’




JAERI-Research 99-026

Table 7. PU-SOL-THERM-022 EXF R FEER

Case No.| PuifE | HEEIREE | BRAVENC Keg
(g (N) (cm)
1 152.0 3.85 36.88 1.01138
2 104.0 2.65 34.31 1.01234
3 62.0 1.88 37.13 1.01028
4 51.0 1.85 41.08 1.01126
5 40.9 1.87 49.16 1.01292
6 36.0 1.90 57.65 1.01389
7 33.1 1.90 66.64 1.01561
8 30.8 1.88 77.31 1.01625
9 28.7 1.94 93.34 1.01464

Table 8. STACY#UF ¥ L7 TOia R B %

FUURE | WAL PuBE | BRI B

(mm) (cm) &/ ( AX/K/K/C)
140 62 -2.794E-04*

390 96.56 80 -2.887E-04
95.75 100 -2.951E-04

140 23.46 77.847E-05

590 100 24.46 -8.284E-05
70 27.25 -9.681E-05

140 17.72 5.215E-05

990 70 19.46 3.250E-05
40 25.20 -1.112E-05

2 .0.0002794&%5t e,
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Table 9. #&7.100cm TORRRIZ/RAEW B
390mm @ K&

w% | PuBK BRBOBE

(g) g

50 0.0391

60 0.0742

Gd 80 0.136
120 0.228

200 0.267

50 0.127

60 0.234

B 80 0.411
120 0.627

200 0.629

Table 10. HRV =7 5&& ToRlEE 7 VR =t AR D IR RO BE R %
(#%{2100cm, 390mm®, 7K AfF)

Gdi# EE Pui i UL s AR 3

@ (&) (AK/K/K/C)
50 4.377E-05°
60 2.407E-05

0.04 80 -4.081E-07
120 -1.756E-05
200 -2.423E-05
50 2.956E-04
60 2.295E-04

0.25 80 1.451E-04
120 6.920E-05
200 1.777E-05

% 0.00004377 5%t
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Table 11. B2 & TeilEE 7 VR =7 AETR OB K BEFR ¥
(#&{7.100cm, 390mm®, /KK &H&F)

BiR L Pu i i N

@ | @ (AK/K/K/C)
50 1.357E-05"
60 -3.810E-07

0.1 80 -1.646E-05
120 -2.633E-05
200 -2.748E-05
50 1.065E-04
60 7.746E-05

0.5 80 4.109E-05
120 1.035E-05
200 -7.204E-06

20.00001357&%¢
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o  ©
(D

\45 ......... ®/°

- | 6 cmdia.

medium dia. = 35cm

centimeters

inside dia. = 19.4 cm

central volume

zero for level
measurement

25 25
I

a: bottom plate (stainless steel), thickness from 1.2 to 1.8 cm

b: top plate (stainless steel), thickness 1.8 cm

¢: hole 6 cm dia. - 8 holes, each at 45°, centered on the circle 35 cm in diameter

d: wall (stainless steel)

central volume: 1) air 2) cadmium sheet: 19.24/19.4 cm dia. + paraffin:
19.24 cm dia.

Fig.10 N F~—rEF K%K
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