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Adjustment of Nuclear Data Using Criticality Data of FCA XIX-2 Core

(Joint Research)
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Department of Nuclear Energy System
Tokai Research Establishment
Japan Atomic Energy Research Institute

Tokai-mura, Naka-gun, Ibaraki-ken

(Received February 7, 2000)

As a research on FBR with new types of fuel, a series of experiments on a nitride fuel fast reactor
was carried out at Fast Critical Assembly (FCA). The criticality data measured in the FCA XIX-2
core was applied to the adjustment of the nuclear data library and the calculation accuracy of the
adjusted library for criticality of a 1000MWe nitride fuel FBR core was evaluated. By adding the
present measurement to the former unified cross-section set, the calculation accuracy on the criticality
of the nitride fuel FBR core was improved by 0.1%. It was found that the uncertainty of the capture

cross section of '*N at the energy range of MeV affected the calculation accuracy.

Keywords: Nitride Fuel, Fast Reactor, Fast Critical Assembly, FBR, Criticality, Unified Cross-section

Set, Adjustment of Cross-section, '*N

This report is the result of the joint research with Japan Nuclear Cycle Development Institute.
** Japan Nuclear Cycle Development Institute
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Table 2-2 Experimental results of k in the XIX-2 core

Date of criticality JUN/4/1996
Measured p,, (X 10”°Ak/k) 3.08+0.33
K. 1.0031+0.0003

* Experimental error.

Table 2-3 Experimental results of the radial distribution of
the plutonium plate sample reactivity worths

Position” Reactivity worth
(mm) (10°AK/k)
0.0 -4.51+07%"
5.52 -4.33 + 0.8%

11.04 -3.87+0.8%
16.56 -3.22+0.9%
22.08 -249 + 1%
27.60 -1.78 £ 1%
33.12 -1.13 2%

* Distance from the core center in R-direction.

*#* Experimental error(relative error).

Table 2-4 Experimental results of the plate sample
reactivity worths

Item Reactivity worth
(10*Ak/k)
Pu(75) 034+ 6%
Pu(81) 1.47 + 1%
Pux4 -8.80+0.7%
PuXx?2 -4.52+0.7%
EU93 -2.88+0.9%
20%'"°B,C -1.98 1%
90%"°B,C -1.36 £0.7%
EU19 228+1%
DUO, -0.22 +9.6%
NU -0.40 + 5%

* Experimental error(relative error).

_5_
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Table 2-5  Experimental results of the sodium void reactivity
worth (step void measurements)

Position ID Distance from the ~ Void reactivity worth
(Void region) core center (mm) (10*Ak/k)
Iz 2.54 035+6%
2z 7.62 01712
3z 12.70 -0.28 £7
4z 17.78 -085+2
5z 22.86 -1.39+2
6z 27.94 -1.85+1
7z 33.02 -1.64+1
8z 38.10 -0.89+2

* Experimental error(relative error).

Table 2-6 Experimental results of the sodium void reactivity
worth (volume dependence measurements)

Void region Void reactivity worth
(10°*Ak/K)
1z+2z 0.52+6%
1z~4z -0.59£5%
1z~6z -407+1%

* Experimental error(relative error).

Table 2-7 Experimental results of the fission rate ratio

Item Fission rate ratio
F25/F49 0944+ 13%"
F28/F49 0.0386 + 1.5%

* Experimental error(relative error).
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Fig. 2-2  View of horizontal cross section of the FCA XIX-2 core
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P(A1/B)=P(B/Ai) - P(A1)/P(B) (3-2-1)
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2
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Table 3-2 Calculated sensitibity on kg of the FCA XIX-2 core
(a) Heavy metal nuclide
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Table 3-2 Calculated sensitibity on kg of the FCA XIX-2 core
(b) Structure material nucllde & Fission spectrum UNITI1,0E-4
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SPEC. U-235 -0.70 1 e 0 0 0 0 0 ] ¢ 0 -1 -2 6 15 -14 ? 17 9 6
SPEC. t-235 -0.60 1 0 0 0 ¢ 0 0 ] 0 0 -1 -2 -6 -15 -4 7 17 9 §
SPEC, U-235 -0.50 0 0 0 0 0 0 0 (] 0 [} -1 -2 6 -1 -1 s 16 9 6
SPEC. U-235 -0.40 -1 0 0 ] 0 4 0 ] 0 ] -1 -2 R RS U 1) 6 16 1) ]
SPEC, U-235 -0.30 1 0 0 0 0 ] 0 0 0 0 -1 -2 -5 o1 -1} ) 16 L) ]
SPEC. U-235 -0.20 ¢ 0 0 o 0 0 ¢ 0 0 ] -t -2 -5 -4 -3 ] 15 1) 6
SPEC, U-235 -0.10 ¢ 0 0 0 4 0 0 0 ¢ 0 -1 -2 5 -1 -3 6 15 ] ]
SPEC, U-235 -0.05 ? 0 9 0 0 ] 0 ] 0 0 0 -2 -5 -13 -3 1] 15 8 ]
SPEC, U-235 0,05 0 0 ¢ 0 0 ¢ 0 9 0 0 0 -2 5 -3 -13 5 14 ] 5
SPEC, U-235 0,10 1 ¢ 0 0 0 0 ¢ 0 0 [ o -2 -5 13 -12 5 14 L] 1]
SPEC, U-235  0.20 1 ] ] 0 0 0 ] 0 ] 0 [ -2 -5 -1 -1? 5 14 ) 1]
SPEC, #-235  0.3¢ 1 0 0 0 0 0 0 0 0 ¢ 0 -? -5 -13 -02 5 14 3 ]
SPEC, U-215  0.40 0 0 ¢ 0 0 0 0 ¢ 0 0 0 -2 -5 -1 -1 5 13 L] L]
SPEC. U-235  0.50 1 0 0 ] 0 0 0 0 0 0 0 -2 -5 -1 -12 5 13 L] ]
SPEC. U-235  0.60 1 0 0 0 [ ] ¢ 0 0 0 0 -1 -5 -1 -1 b 13 T 6
u-235  0.70 1 0 ] ¢ 0 0 0 0 0 ] 0 -2 -5 -1 -1 ] 13 7 ]

L U238 0.80 ] ¢ ] 0 0 0 0 0 ] 0 4 -2 -5 -1 -1 5 12 7 6
y-215  0.90 0 0 0 0 0 0 0 0 o 0 0 -2 -5 12 13! 5 12 ? 6
v-235  1.00 -1 0 9 0 0 0 0 ] 0 [} 0 -2 5 -1 -1t 4 12 7 ]
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Table 3-3 Calculated sensitibity on kg of the nitride fuel FBR core

(a) Heavy metal nuclide NLTe1.0E-4
NUCL. REACTION YTOTAL 186 176 166G 156 146 136 126 {16 106 96 86 16 6G 56 46 36 26 16
U-235 CAPTURE -3 0 0 0 [ 0 0 0 0 -1 -1 -1 0 0 [] 0 0 0 0
U-235 1] 117 0 1 ? S ] 4 14 10 12 14 16 15 12 H 3 ? 1 [
U-235 FI8s10¥ m 1] 0 1 3 5 3 5 7 9 10 11 10 ? 3 ? 1 [ 0
u-23% ELAS.SCT 0 0 0 0 0 0 ] 0 0 0 0 0 0 0 0 0 0 [] 0
U-23s INEL.SCT 0 0 0 0 0 [} 0 0 [ 0 0 [ 0 [} [] 0 [} 0 0
U-235 NN [ 0 0 0 0 0 [ 0 [] 0 0 0 0 0 0 Q 0 0 0
u-235 MU-AVE. ] 0 0 0 0 0 0 0 [] 0 0 [} 0 0 0 0 0 0 1]

u-238 CAPTURE -2043 -6 -4 -32 -9& -138 -89 165 -249 -289 -268 -223 -200 -176 -70 -23 -4 -1 0
u-238 L1 LM 0 0 0 0 0 0 0 0 0 0 0 0 4 54 557 415 % 95
U-238 FISSioN 887 0 0 0 0 0 0 0 [ 0 0 0 0 3 35 343 291 155 60
U-238 ELAS.SCT 225 0 0 o 0 1 0 2 ] 12 13 36 56 54 20 L) s ? 4
U-238 INEL.SCT  -581 0 0 0 0 0 0 0 0 ¢ -11 -32 -2 -18 -8 198 154 -48 13
u-238 o 1 0 4 0 0 4 0 0 0 0 0 [ 0 0 0 0 0 0 1
U-238 HU-AYE.  -148 0 0 0 0 0 0 0 0 0 -2 -4 -3 -3 -2 -9 -2 -13 -3
U-238 LEVEL 1 -5 ] o 0 0 0 0 0 0 0 -1t 31 -2 0 5 1 ? 1 0
0-218 LEVEL 2 -7 o 0 0 0 0 0 ] 0 o 0 0 -2 -1 [ -2 0 9 0
u-238 LEVEL 3 -1 ¢ 0 0 0 ] 0 0 0 0 ° ¢ [ ¢ ¢ -1 ¢ 9 0
u-238 LEVEL 4 -3t [} 0 0 0 4 0 ¢ (] 0 0 0 ¢ -1t -13 -7 ] [ 0
u-238 LEVEL 5 -1¢ 0 ¢ 0 0 4 0 ] 0 0 0 0 0 -3 -8 -5 0 ¢ 0
U-238 LEVEL 6 -1 0 0 0 0 0 ] 0 0 9 0 0 0 0 0 -1 0 ¢ o
u-218 LEVEL 7 -7 0 0 0 0 0 0 0 0 0 0 0 [ 0 -4 -3 0 0 0
U-238 LEVEL 8 -14 Y o 0 4 o 0 Y 0 0 0 0 [ 0 -9 -5 0 0 0
U-238 LEVEL ¢ -12 0 0 0 0 0 0 0 0 0 4 0 0 [} -7 -$ 0 0 0
i-238 LEVEL 10 -15 0 0 0 0 0 0 0 0 [ 0 o 0 0 -8 -7 0 ¢ 0
u-238 LEVEL 11 -6 0 Y 0 0 0 0 Y 0 o [ 0 0 0 -3 -3 )] ¢ 0
i-233 LEVEL 12 -8 0 0 0 0 0 0 ] 0 0 0 0 0 0 -4 -4 ] ] 0
u-238 LEVEL 13 -1t 0 0 0 0 0 0 ¢ 0 [ [ 0 0 ¢ -4 -7 0 0 [}
u-238 LEVEL 14 -5 0 0 0 0 0 0 0 0 0 [} 0 [ 0 -1 -4 0 0 0
v-238 LEVEL 15 -8 0 0 0 0 0 0 0 0 o [} 0 [ 0 ] -6 0 0 0
u-238 LEVEL 16 -11 0 0 0 0 0 0 0 0 [ 0 0 [ 0 -3 -8 0 0 0
u-238 LEVEL 17 -7 0 0 0 0 0 0 0 0 0 0 0 0 0 -2 -5 0 0 0
U-238 LEVEL 18 -6 0 0 0 0 0 0 0 [} 0 0 0 0 0 -2 -4 0 0 0
u-238 LEVEL 19 -4 0 0 0 0 0 0 0 0 0 0 0 0 0 -1 -3 0 0 0
u-238 LEVEL 20 -6 0 0 0 0 0 0 0 0 0 0 0 L] 0 -2 -4 0 0 0
u-238 LEVEL 21 -4 0 0 0 0 0 0 0 0 0 0 0 0 0 -1 -3 [ 0 0
U-238 LEVEL 22 -5 [ 0 0 0 0 0 0 0 [} 0 0 [ 0 -1 -4 0 0 0
U-238 LEVEL 23 -6 0 0 0 0 0 0 0 0 0 0 0 0 0 -1 -5 0 0 0
u-238 LEVEL 24 -1 ° 0 0 0 0 0 0 [ 0 0 0 0 0 ¢ -2 0 0 0
U-238 LEVEL 25 0 0 0 0 0 0 0 0 0 0 0 0 [ 0 0 0 0 0 ¢
v-238 LEVEL 26 -4 0 0 o 0 0 0 0 0 0 0 0 0 0 -1 -3 0 ) 0
v-238 LEVEL 27 ] 0 0 0 ] 0 0 ] [ 0 0 0 0 0 [ ] 0 0 0
U-238 LEVEL 28 Y ] 0 ] 0 0 0 0 ] o 0 0 [ 0 [} ] 0 0 0
y-238 LEVEL 29 ¢ ° 0 ] 0 0 0 0 0 0 0 0 [ 0 0 0 0 0 0
u-238 LEVEL 30 0 0 0 0 0 14 0 0 ° 0 0 0 0 0 0 [} ¢ 0 0
u-238 LEVEL 31 0 ] 0 [ 0 ¢ 0 0 0 0 0 0 0 0 0 [} 0 ] 0
u-238 LEVEL 32 0 ¢ ¢ o ¢ 0 0 ¢ 0 0 0 0 0 0 0 ¢ 4 [ 0
u-238 LEVEL 33 0 0 0 0 ] 0 0 ° 0 0 0 0 0 0 o 0 ¢ ¢ 0
U-238 LEVEL 34 -300 0 1] ¢ 4 0 0 0 0 9 0 0 0 0 o -8 -15¢ -5t -3

PU-239 CAPTURE  -363 =2 4 <17 31 -45 <25 -37 <40 -38 <36 -37 -3t -16 -3 -1 0 4 ¢
PU-239 L1] 6190 16 2% 66 154 234 120 229 365 503 668 843 956 907 41T 336 224 98 28
Py-239 FISSION 4548 10 19 LLINS § > 2 K4 ] 92 177 284 389 508 624 694 6AT 295 228 152 49 19
PU-239 ELAS,SCT 10 0 0 ] 0 0 0 0 0 0 1 2 3 3 1 0 0 ¢ 0
o
0
0

PU-239 INEL.SCT  -27

PU-240 CAPTURE  -196 -1 -3 6 -1 18 -9 <15 -2 -2 -2 -2 -17 -2 -3 -2 0 0 0
PU-240 L1 701 0 0 0 3 4 1 3 ) 13 17 19 34 155 163 113 9% 42 12
PU-240 F1SSTON L1 1) 0 0 0 2 3 ] 2 [} 10 12 13 109 1N 89 63 29 8
Py-240 ELAS.SCT 4 0 0 (] ] 0 (] 0 [ [} 0 1 2 1 0 0 0 0 (]
PU-240 INEL.SCT  -14 0 0 [ 0 0 0 0 0 0 0 -1 0 -1 -2 -5 ) -1 0
PU-240 L} ] 0 0 0 ] 0 0 0 0 0 [ 0 0 0 0 0 0 0 0 0
PU-240 NU-AVE, -1 0 0 0 0 [} 0 0 ] [ 0 0 0 -1 0 [4 ] 0 0

Py-241 CAPTURE -53 0 ¢ 0
PU-241 L1 1382 3 ] 4
PU-241 FISSION 1024 1 4 ¢
PU-241 ELAS,SCT 0 0 ] 0 0 0 0 ] 0 0 0 0 0 0 0 0 9 ¢
0 0 0
0 0 0
0 0 0

[y
“w
w
<
w
~
[
~
"
-
o
-
e
=3
~
-
~
©w
-
-~
“
-
e
©
—
=3
o
>
o
-
“
~
~
-

PU-241 INEL.SCT -2
PU-241 L1} [

PY-242 CAPTURE =37 0 0 -1 -2 -3 -2 -4 -5 -8 -5 -4 -3 -2 0 ¢ ¢ 0 0
PU-242 L] 133 0 0 ] ] 0 0 ] 0 0 0 1 4 26 40 30 20 1] 3
Py-242 FISSION 91 0 0 0 0 0 ] 0 ] 0 0 1 3 18 28 20 13 6 2
PU-242 ELAS.SCT 0 0 0 0 0 0 0 0 Q 0 0 0 0 [ 0 0 0 0 ]
PU-242 INEL.SCT -2 0 ¢ 0 0 0 0 ] 0 0 0 o 0 0 0 -1 -1 0 0
PU-242 L1} 0 ] 0 0 0 0 0 0 0 0 0 0 0 ¢ 0 0 0 0 0
PY-242 MU-AVE, 0 0 0 0 ¢ 0 0 0 0 0 0 0 0 [ 0 0 0 0 0
AR-241 CAPTURE -8 0 0 0 0 -1 0 0 -1 -1 -1 -1 -1 [ 0 0 0 0 Y
AN-241 L] 10 0 0 0 0 0 0 0 0 0 0 0 0 1 3 3 2 1 0
AN- 241 FISS10M 5 0 0 ¢ 0 0 0 ] [} [ 0 0 0 ¢ 2 2 1 0 ¢
AM-241 ELAS,SCT 0 0 0 o 0 0 0 0 0 0 0 0 0 [ 0 0 0 ¢ 4
AR-241 INEL.SCT 0 0 ¢ 0 0 0 0 0 [ 0 0 0 0 ] 0 0 0 0 0
AN-241 L] 0 0 0 0 ¢ 0 0 ] 0 0 (4 ] 0 0 0 0 0 0 0
AN-244 NU-AVE, 0 0 0 0 0 0 0 0 0 0 0 0 0 ] 0 0 0 0 0
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Table 3-3 Calculated sensitibity on kg of the nitride fuel FBR core
(b) Structure material nuclide & Fission spectrum UNETE1. 064

KUCL. REACTION TOTAL 186 176  t6G 156

S0DIUN CAPTURE -6 0 0 0 0 -3 0 4 0 0 0 0 0 0 0 0 0 -2
So0IuM ELAS.SCT 9% 0 0 0 1 10 8 ? ] 0 -4 10 32 12 0 4 3 0
S001uUN INEL.SCT  -64 0 0 0 0 0 0 ] 0 0 0 0 -19 9 18 .10 -4 -4
SCOLUN Lkd] 0 0 0 0 (] 0 0 0 0 0 0 0 Q 0 0 0 0 0
SODIUN HU-AVE. 45 0 0 0 0 ] 0 0 0 [ -1 -4 -1 -10 -9 -7 -3 0
CHROMIUN  CAPTURE -20 0 0 0 ¢ -3 -1 -4 0 -3 -1 -3 -2 -1 0 0 ¢ 0 0
CHROMIUN ELAS.SCT 8t 0 0 0 0 0 0 3 1 3 6 19 13 18 10 4 3 1 0
CHROMIUM INEL.SCT -30 0 0 0 0 ] 0 0 0 0 0 9 0 0 -1 -1 -1 -5 -3
CHROMIUX N2K 0 4 0 0 ¢ 0 0 0 0 0 0 0 0 0 ¢ 0 0 0 0
CHROMIUN NU-AVE. - -1} 0 9 0 0 0 ] o ] 0 o 0 -1 -2 -1 -3 -4 -2 0

1roK CAPTURE  -168 -2 -1 -1 -1 -3 -1 -7 -8 -1% .16 -22 .20 -t6 -4 -3 -5 -6 -4
jt11) ELAS.SCT 3ot -2 -1 -1 0 7 2 5 10 42 2 12 53 73 38 20 13 ] 0
1ROM INEL.SCT -220 0 0 0 0 0 0 0 0 -1 -2 0 0 1 -3 -80  -43  -31 -1%
1R0% e 0 0 0 0 [ 0 0 0 0 0 0 o 0 Q 0 0 0 0 0
(ROX RU-AVE, -93 0 0 0 0 0 ¢ 0 0 0 -1 <3 -0 17 12 -1 18 -3 -4

NICKEL CAPTURE 0 0 0 4 0 0 0 0 0 0
NICKEL ELAS.SCT 13 0 0 0 0 0 9 0 2 1
MICKEL INEL.SCT ¢ 0 0 0 0 0 0 0 0 0
NICKEL N2K 0 0 0 0 0 0 0 0 0 L]
NICKEL MU-AVE, 0 0 o 0 0 0 0 1] 0 0
N-14 CAPTURE  -314 0 0 0 0 9

N-14 ELAS.SCT  -187 0 0 1 5 §

N-14 INEL.SCT -3 L} 0 0 0 0 0 0 0 0 0 [ 0 0 0 0 0 -1 -2
N-14 L] 0 o 0 0 0 0 0 0 0 0 [} 0 Q 0 0 0 0 ¢
N-14 NU-AVE. -11 0 9 0 0 0 0 0 o 0 0 -1 -t -3 -2 -2 -1 -1 0
SPEC, PU-239 -1.00 39 0 -2 -6 <17 -42 99 -20% 178 122 246 133 12
SPEC. PY-239 -0.90 3 -2 -6 <17 -42  -99 -206 -174 118 240 131 90
SPEC. PU-239 -0.80 29 -2 -6 <17 =42 -98 -202 -171 115 233 19 90
SPEC. PY-23% -0.70 25 -2 <6 17  -42  -98 -199 -167 111 227 128 90
SPEC, PU-239 -0.60 2 -2 -6 -17  -42  -97 -196 -164 108 221 126 90
SPEC. PU-239 -0.50 16 -2 <6 17 -4t -97 -193 -161 105 215 1% 89
SPEC. PU-239 -0.40 15 -2 -6 -17  -41 -96 -190 -158 103 210 123 89
SPEC. PU-239 -0.30 1 -2 -6 17 -4 -96 -187 -155 100 205 121 89
SPEC. PU-239 -0.20 9 -2 -6 17 -4t -95 -185 -152 98 200 120 89
SPEC. PU-239 -0.10 4 -2 -6 -17  -At -95 -182 -i50 95 19 118 88
SPEC, PU-239 -0,05 5 -94 -181 -148 94 194 118 .1
SPEC, PY-239 0.03 1 -2 6 -17 -4t -9 -178 -146 2  18% 116 1]
SPEC. PU-239 0.10 -1 -2 -6 17 -4t -9 17T -145 91 187 115 113
SPEC, PU-239 0.20 -2 -2 -6 17 -41 -933 -1715 -l42 89 183 1k 88
SPEC. PU-233 0.30 -3 -2 -6 17 -4 -83 -172 -1 8T 178 113 L14
SPEC, PU-239 0.40 -6 -2 -6 -17T -4t -%2 -170 -138 8 176 112 87
SPEC. PU-239 0.50 -9 -2 -6 -17T -4t -92 -168 -135 83 172 110 L 14
SPEC. PYU-239 0.60 -9 -2 -6 -7 -4t -3 -85 -133 81 189 109 a7
SPEC. PU-239 0.70 -10 -2 -6 -17 -4t -91 -163 -1l 80 166 108 a7
SPEC. PU-239 0.20 -13 -2 <6 -t7 -4t -90 -151 -129 1.2 V07 86
SPEC. PU-239 0.90 -14 -2 -6 17 -40  -90 -159 -127 7 159 105 86
SPEC. PU-2319 t.00 -14 -2 -6 -16  -40 -39 -157 -125 75 156 104 86
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SPEC. U-235 .00 -t 1
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Table 3-4  Comparison of contribution of each nuclide and reaction
to improvment of K, between ADJ98 and ADJ-XIX-2

Nuclide Reaction” Contribution (%)
ADJ98 ADJ-XIX-2

C Capture 0.00 0.00
0 Elastic 0.00 0.00
O Inelastic 0.00 0.00
0 i -0.11 0.14
Na Capture 0.00 0.00
Na Elastic -0.01 -0.01
Na Inelastic 0.00 0.00
Na m -0.07 -0.06
Cr m 0.00 0.00
Fe Capture 0.01 0.01
Fe Elastic 0.00 0.00
Fe Inelastic 0.00 0.00
Fe m -0.04 -0.03
Ni n 0.00 0.00
U Capture 0.01 0.01
2y Fission -0.07 -0.07
By v 0.00 0.01
25y Inelastic 0.00 0.00
U x 0.00 0.00
U Capture 0.30 0.31
¥y Fission -0.02 0.00
2y v 0.01 0.02
U Elastic -0.06 -0.06
28y Inelastic -0.06 -0.06
U n 0.02 0.05
“py X 0.16 0.15
py Capture -0.69 -0.68
2pu Fission 0.54 0.60
py v 0.12 0.15
2%py Inelastic 0.00 0.00
2py mn -0.01 -0.01
M0py Capture 0.01 0.02
#0py Fission 0.05 0.05
H0py v 0.01 0.01
#py Capture 0.00 0.00
#py Fission 0.00 0.00
#py v 0.00 0.00
“N Elastic 0.00 0.00
"N Capture 0.00 0.03
Total 0.09 0.29

* Elastic: Elastic scattering, Inelastic: Inelastic scattering.
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Table 3-5 Uncertainties for calculation accuracy on criticality of the nitride fuel FBR core

Without adjustment Adjusted Difference
Uncertainty  (a)JFS-3-J3.2 (b)ADJ98  (c)ADIJ-XIX-2 (¢)-(a) (c)-(b)
G*MG* 0.0143 - - -0.0143 -
GPM G - 0.0046 0.0036 0.0036 -0.0010
v @ 0.0028 0.0028 0.0028 0.0 0.0
Total’ 0.0146 0.0054 0.0045 -0.0101 -0.0009

* Total={(G"MG™Y+(V,®y}'* for (a)JFS-3-J3.2,
Total={(G®M'G™")*+(V_?)*}"”* for (b)ADJ98 and (c)ADJ-XIX-2.

Table 3-6 Comparison of G*M G?" of capture reaction of '*N between ADJ98 and

ADJ-XIX-2
Energy group  Upper energy GPM G*
number (eV) ADJ98 ADJ-XIX-2 Difference*
1 1.000E+07 3.59E-07 3.23E-07 -3.61E-08
2 6.065E+06 2.24E-06 2.01E-06 -2.26E-07
3 3.679E+06 2.24E-06 2.02E-06 -2.27E-07
4 2.231E+06 1.13E-06 1.02E-06 -1.14E-07
5 1.353E+06 1.73E-07 1.55E-07 -1.73E-08
6 8.209E+05 5.09E-07 4.59E-07 -5.04E-08
7 3.877E+05 8.78E-09 7.92E-09 -8.60E-10
8 1.832E+05 5.44E-09 4 91E-09 -5.28E-10
9 8.652E+04 1.77E-09 1.59E-09 -1.71E-10
10 4.087E+04 1.21E-09 1.09E-09 -1.19E-10
11 1.931E+04 9.77E-10 8.79E-10 -9.76E-11
12 9.119E+03 8.60E-10 7.73E-10 -8.70E-11
13 4.307E+03 0.0 0.0 0.0
14 2.035E+03 3.27E-10 2.94E-10 -3.31E-11
15 9.611E+02 0.0 0.0 0.0
16 4.540E+02 0.0 0.0 0.0
17 2.144E+02 0.0 0.0 0.0
18 1.013E+02 0.0 0.0 0.0
Total 6.67E-06 6.00E-06 -6.72E-07

* Difference=(ADJ-XIX-2)-(ADJ98).
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Fig. 3-2  Energy breakdown of calculated sensitivity for k,,, of dominant nuclide
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* 1\ SIEAHAI L XOMBIE F2 SlIEHRAEsh B H(L &5 SI#ZAE
&t 2 3 i 5 # a1 i g it <4 SRR i 5
K x4 - b m 4%, B, H| min, h, d 10| = 7 % E
" B +0o0775 2 kg - SN S L 108 ~ 4 p
By i 44 s 9 5 b a|lL L 0+ 3 T
& wl7 v~ 7 A r vt 10° | # # G
BOEEE (7 v v v K BEFELL | eV 10° | »# H M
¥ H & | € W mol ErEEEG | u 10° * o k
# gi#h v F 3 cd 102 ~ 7 t h
Fa mls v 7 | red 1eV=1.60218x10"'%J 0|7 7| da
A M| RTIIT Y st 1 u=1.66054x 107 kg 0| 7 v d
1072 ® v F c
107° N ) m
K3 BAOHHE 6 SIHTBE w0 | vava|
x4 SIEHicGEMIC " '
sqp | foD STHIGT 10 o/ n
_ E & B LS itk BER ﬁ%éﬂ%gﬂ:\i 1072 e 3 p
53] W ¥~ » v| Hz s’ b ¥R i 5 107" 7=4t f
h =a2-—-Ft¥| N m-kg/s’ Aoz bO— L A 1070 7 k a
£ 5, & hls =2 H | Pa N/m? 5 _ o b .
TAAF- (tE BB Y . - | J N-m . _ " bar (k)
LEL R E[T . M| W s » v|  Gal L& - 508 TEMBUIR) B5 K,
Ea s, Balr -9 v C A-s FO U Ci ER%E 198 FEHiTICL 5, 72720, 1 eV
A {i, 's_alt.jg%b 2 v Y W/A N N R BELU 1 uDfliia CODATA D 19864 H#EXE
# K - &4 v L rem e
Ty y s s v R |Y— 4 vx| S A/V 2 RAKBBE, /ob, Tom TS
# F | 2 - N Wb| Vs 1A=0.1nm=10"m “ALBENTLRHARDORMLOTL
# X ® ®)7 o2 7 T | Wh/m? 1 b=100 fm?=10"?* m? CTiRHEBLT,
. 3 B ~ | _ =14 % g
1 v 7 7 % -/ Z / ) E‘I Wb/A | bar=0.1 MPa<10°Pa 3. barid, JISTRFKEDENAEHTIS
o ABRE |wrvoaEl C | Gal=1em/s? =10~ m/s’ AR E2DHAF ) ~KRBEIShT
b @l - A v Im cd-sr al=lcm/is = m/s P
a i = 2 1Ci=3.7x10'"Bq °
# v 7 Ak Im/m . 4 ECHBRELIS4TH bar, barnisk
W 1 il o v ol Ba | o 1 R=2.58x10"‘C/kg ! A :
' Re q S U [MEOHE ) mmHg 2 %2005 7Y
® O B B|7 v A Gy ! Jike 1rad=1cGy=10"Gy ATV
“ B 4 ®|v-—~ub| Sy Jd/kg lrem=1¢Sv=10 *Sv °
B B X
11| N(=10*dyn) kgf 1bf I+ [MPa{=10 bar) kgf/cm?* atm mmHg(Torr)| Ibf/in*(psi)
1 0.101972 0.224809 1 10.1972 9.86923 7.50062 x 10° 145.038
9.80665 1 2.20462 h 0.0980665 1 0.967841 735.559 14.2233
4.44822 0.453592 1 0.101325 1.03323 1 760 14.6959
t M 1Pa-s(N-s/m?)=10P(#£7 %) (g/(cm-s)) 1.33322 x 107* | 1.35951 x 10~ | 1.31579 x 10°? 1 1.93368 x 107
$EE Im?/s=10'St(R b- 7 2)(cm¥/s) 6.89476 x 107° | 7.03070 x 107 | 6.80460 x 10 2 51.7149 1
L] J(=10"erg) kgfm kW< h cal Gt&#) Btu ft * Ibf eV 1 cal = 4.18605 J (it&#:)
9
"w 1 0.101972 217778 x 1077 0.238889 9.47813 x 107* 0.737562 6.24150 x 108 =4.184J (#ML¥)
¥
1 9.80665 1 2.72407 x 10°° 2.34270 9.29487x 107* 7.23301 6.12082x 10" =4.1855J (15°C)
% 3.6 x 10° 3.67098 x 10° 1 8.59999 x 10° 3412.13 2.65522 x 10° 2.24694 x 10%* =4.1868 J (EEE&E L)
o 4.18605 0.426858 | 1.16279 x 10°° 1 396759 x 107 | 3.08747 261272x 10" ([ | PS ({Lth /)
5 1055.06 107.586 293072 x 107 | 252.042 1 778.172 6.58515 x 107 =75 kef-m/s
1.35582 0.138255 | 376616 x 10 7 | 0323890 | 1.28506 x 10 ° 1 8.46233 x 10'* ~ 735.499 W
1.60218 x 107" | 1.63377 x 107%°| 4.45050 x 10" ?*| 3.82743 x 10°2°| 1.51857x 10" 22| 1.18171 x 10 "® 1
bind Bq Ci 3 Gy rad 2} C/kg R B Sv rem
2 W 8 i
1 2.70270 x 10" " 1 100 #® 1 3876 Y 1 100
fE [ & &
3.7 x 10% 1 0.01 1 2.58 x 10°* 1 0.0t 1
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