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Table 6 Parameters evaluated from relatiom between prompt decay constant and axial buckiing
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6L TP6NL ONd

—9G ~

(a) B content in D,0 : O ppm Void fraction : 100 Z
Enrichment No. of loaded Critical Axial buckling ©
Pu0 clusters moderator at critical uc 3 T
2 level " -1 N -1 9 1 4
(Pu02+U02) PuOZ—UO2 l.2wt%U02 (cm) Biv(m-‘) (sec ) (sec a’) {sec ~m)
(wt%) )
—_— 0 97 105.40 7.11 * 0.12 19.76 * 0.54% 60.32 £ 0.75 | -.0.24 + 0.19
1 96 105.03 7.16 + 0.12 19.35 * 0.42 63.09 * Q.89 ; - 1.29 = §.22
5 92 103,02 7.41 £ 0.13 18.54 + 0.51 ] €63.68 + 0.82 ; - 0.97 + §.27
0.54 9 88 101.24 7.64 + 0,13 18.35 * 0.56 $2.55 = 0,94 - 0.52 z 8,31
* 13 84 99.80 7.84 + 0.14 18.26 = 0.43 63.93 £ 0.55 - 0.65 ¢ 0.14
21 76 97.44 8.18 + 0.15 17.68 + 0.71 64.67 = 1.20 - 0.86 + 0.40
25 72 96.50 8.32 + 0.15 17.5§~; 0.29 66.49 * 0.51 - 1.50 =+ 0.18
1 96 104.15 7.27 * 0.13 19.80 + 0.22 61.40 £ 0.33 ] - 0.57 = 0.09
5 92 99.53 7.88 + 0.14 19,21 £ 0.44 1§ 63,24 £ 0,46 - 0.83 = 0.09
0.87 9 88 95.61 8.46 * 0.16 18.34 + 0,51 ! 64,62 + 0.85 ; - 0.58 = 0.28
" 13 84 92.75 8.93 + 0.17 18,10 + 0.42 | 66,90 + 0,50 ! - 1,21 2 0.12
2 76 88.19 9.75 + 0.19 16.75 + 0.39 68.07 = 0.47 -1.05 = 0,11
25 72 86.76 ; 10.06 *+ 0.20 17.01 * 0,44 68.97 + 0.53 - 1.11 + 0,12
e s . . -

— Lg._.

g
=z
8
=
)
=
-3
©
(&) 108 content in D30 : 3.9 ppm <
©
(continued)
Ne. of loaded clusters Void Critical | Axial buckling
fraction level at critical G B Y
0.54wtZPu0y-U0, | 1.2wt%U0, %) (cm) “BZ (@72) (sec™!) (sec”l.m?) | (sec™l.m%)
0 97 0 168.59 3.08:0.03 20.10%0,27 | 44,2120.25 ! 0.0 +.0.0
100 140,13 4.1610.05 19.9420.15} 70,27+0.28 | -1.70+0.11
25 72 0 122,92 5,56+0.08 17.25£0.23 | 48.80+0.39 | -1.17+0.14
100 120.65 5.44+0.08 15.69£0.76 | 74,07:1.24 | -1.4620.42
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Table 3 Three energy group constants of 25 cm pitch lattice by METHSELAH-II

{a) Void fractiomn: 0%

108 content in D;0: O ppm

Lattice Energy L D (cm) Ia Er vzf <1/v>
8TOUP o ital | Axdal (x107% ™) | (x10~2 cm~l) | (x102 1) ! (sececm™!)
1 1.528 1.567 1.475 2.851 0.1944. 4.99x1079
1.2wtZU0, 2 1.226 1.259 3.493 2.429 0.1129 4.62x1077
3 0.812 | 0.851 8.220 — 1.0906 4.93x1076
] =
2 0. Shwts 1 1.52¢ 1,565 1.494 2.847 0.1918 4,99x1072
] 2 1.218 1.252 3.903 2.425 0.1258 4.62x1077
PUOZ-UOZ
3 0.814 0.853 9.052 — 1.2747 4.93x1076
—9
0.87wty 1 1.527 1.566 1.521 2.837 0.1967 4.99x10 ;
2 -
Pu0,-U0, 2 1.218 1.252 4,217 2.408 0.1579 4.62x10
3 0.816 0.856 9.945 —_ 1.4887 4.91x1076
1 1.397 1.397 6.307 2.960 0.0317 4,99x1072
D,0 2 1.229 1.229 0.010 1.903 0.0 4.62x1077
3 0.848 0.848 0.140 — 0.0 4,93x10°6
(b) Void fraction:; 100Z 108 content in Dy0: 0 ppm
N : : (centinued)
i : v u H
Lattice E:srgy D (em) . I, Iy 'ff o <1/v>
BTOUP ["Radial | Axial | (x10-3 ca 1) | (x1072 eml) | (x1072 cm™l) (secrca 1)
1 1.662 1.737 1.342 1.926 0.1651 4,99x1079
1.2we7Uo, 2 1.410 1.460 2.875 1.465 0.1142 4.62x1077
) 3 0.940 0.957 8.606 — 1.2671 4.67x10°6
—9
0. 54wt 1 1.659 1.733 1.360 1.917 0.1631 4.99x10 ;
I
Pu0,-U0, 2 1.390 1.436 3.300 1.462 0.1276 4,62x10 .
o 3 0.922 | 0.953 9.807 — 1.5102 4.70x107¢
2 - .
i 0.87wtx 1 1.660 1.733 1.389 1.914 0.1681 4.99%10~"
7
Pu0,-U0, 2 1,389 1.434 3.586 1.455 0,1591 4.62x10
3 0.909 0.937 10.883 — 1.7539 4.66x10-6
1 1.380 1.380 0.274 3.042 0,0283 4,99x10-3
D20 2 1.229 1.229 0.010 1,855 0.0 4.62x10-7
3 0.849 0.849 0.130 _ 0.0 &4.67x10~%
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t neutron to —
feble 12 :ﬁirﬁ;ipﬁZ§133n°ﬁbi2§§Z§a§§em§§§Es§§§a,x1 and CITATION “
(Cut~off energy; 0.625 eV)
. ' of
Fuel composition 103(;;;;&:1: $s/dc sg/ed a- ¢_§'
] G,757 1.702 -0.702
1.2wtZU0s 1.9 0.795 1.749 -0.749
0 0.861 1.646 -0.646
0.54wtZPu0,~U0, - 0.904 1.688 _0.688
0.87wtZPu0,-U0> Q 0.985 1.598 -0.598
suffix f: fast t: thermal
z
Table 13 Loss-of-coolant Teactiyity in components obtained by perturbation method ©
(Unit of reactivity: Zak/k) T
108 content in D,0 (ppm) 0 3.9 ©
No. of loaded |0.54wtZPu0,-U0, 0 9 25 97 0 9 | 25 97
clusters 1.2ut%U0, 97 88 72 0 97 88 88 0
Statistical weight W, 4] 0.26 0.59 1.0 Q 0.26 8.59 1.0
B2  (m2?) 7.86 8,78 9,82 | 10.94 3.94 4.93 6.04 7.21
Core diameter (m) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
<4, s2g0%> /P 10.97 | 11.43 | 11.91 | 12.39 9.20 9.69 | 106.18 | 10.65
<¢+,5Za¢*>/P 0.27 -0.50 -1.30 -2,08 z.10 1.29 0,48 0.30
<¢T,8L4556%>/P -8.46 | -9.11 | -9.78 [-10.41 | -5.79 | -7.46 | -8.18 | -8.82
<8Dr |VT-vex|>/p -0.58 | -0.60 | =0.59 | -0.50 | -0.58 | -0.60 | -0.59 ! —-g.50
<o, 6p,82¢%>/p -2.02 | -2.18 | -2.36 | -2.53 | -1.08 | -1.28 | -1.48 | -1.66
(Porv)reaction 11.23 10.93 10.61 10.30 11,31 '} 1D.9¢9 10.66 10.36
(Porv) spectral -8.46 | -9.11 | -9.78 |-10.41 | -6.79 | -7.46 | -8.18 | -8.82
(porv)non-leakage 2.77 1.82 0.83 | -0.10 4.52 3.52 2.49 1.54
(Porv)leakage -2.60 | -2.78 | -2.95 | --3.03 ! -1.66 | -1.88 | -2.07 | -2.16
P oy 0.18 ~0.96 -2.12 -3.13 . 2.86 1.64 0.42 -0.62
{Calcutated from eigen values) (0.16) | (-0.98) | (~2.15) (-3.16) (2.86) (1.64) (0.40) ! (-D.863}
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Table Al-2 Experimental condition and result of measurement

6L TP6NL ONd

No. of substituted 0.54 wt% Pqu-UO2 clusters : 1

Void fraction : 100 2 10B content in D,0 : O ppm e
Pulsed neutron source Time analysis Result of measurement Temperature
No. Moderator Repetition | Pulse Channel De}ay Total Alpha Average decay mode:itcr
level rate width width time burst counts constant
{cnm) (4z) - (ms) (us) (ms) counts (sec™ 1) °c)
| 1 85.95 10.0 1.1 80 5 35228 49386 205.1 + 1.7 25
2 2 88.25 10.0 1.1 80 5 28980 48973 179.3 * 1.2 25
! 3 90.01 10.0 1.1 80 6 28752 45859 158.1 £ 1.9 25
4 92.14 10.0 1.1 80 6 25986 36087 137.3 £ 1.5 25
5 94,13 10.0 1.1 80 6 21942 28435 119.0 + 1.8 25
6 96.05 10.0 1.1 80 7 21398 31412 106.8 £ 1.1 25
7 98.06 10.0 1.1 100 7 25972 22212 81.0 + 1.6 25
8 100.04 10.0 1.1 100 8 30378 19312 62.9 £1.2 25
9 102.00 10.0 .1 100 8 5378 16410 47.1 + 1.2 25
10 103.96 3.0 1.1 200 8 1692 6810 31.6 £ 1.2 25
11 104.98 ‘3.0 1.1 200 8 1968 4@26 23.5 + 1.2 25
Date of experiment : 1975/7/31
e
Table Al-3  Experimental condition and result of measurement %
-
No.of substituted 0.54 wt% PuOZ—UO2 clusters : 5 :
Void fractiom : 100 % lOB content in DZO : 0 ppm i
©
Pulsed neutron sourée Time analysié Result of measurement ; Temverature
M tepetiti
Vool Mlover | “Praecte"| Mlse | Chamel elay burse | commes | MeB 2609 | otegacor
(cm) (Hz) (ms) (us) 7 (ms) counts (sec-l) g o
1 84,00 10.0 1.1 80 6 21356 58189 212.6 + 1.7 é 23
! 2 86.03 10.0 1.1 80 5 14666 | 48246 191.2 + 1.8 , 23
‘r 3 _ 88.09 10.0 1.1 80 6 12838 42111 166.5 + 1.5 f 23
4 90.03 10.0 1.1 80 7 20770 45309 146.1 *+ 2.2 | 23
5 92.08 10.0 1.1 80 7 10654 35481 122.8 + 1,1 23
6 94.48 10.0 1.1 80 7 8858 | 31536 99.6 * 1.5 24
7 96.01 10.0 1.1 80 7 10624 28226 83.5 1.3 24
8 98.03 . 10.0 1.1 100 8 7770 20084 64.8 £ 1.3 24
9 100.03 3.0 1.1 200 8 4000 | 11753 46.3 = 1.2 24
10 102.00 3.0 1.1 200 8 2522 9487 31.0 £ 1.1 2

Date of experiment : 1875/7/30




Table Al-4 Experiment:l condition and Ttesult of measurement

No. of substituted0.54 wtZ PugQ -UO2 clusters : 9

6L TP6NL ONd
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Void fraction : 100 % 1OB content in D 0 : 0 ppm
Pulsed neutron source Time analysis Result of measurement Temperature
No. Moderator Repetition | Pulse " Channel Delay Total Alpha- Average decay mdeijc«)r
level rate width width time | burst counts comstant
(cm) (Hz) (ms) (us) (ms) | counts (secvl) °C)
; 1 84.00 10.0 l.lm 80 5 16448 48092 205.1 * 1.4 24
= 2 . 86.04 10.0 1.1 80 5 11066 69639 180.8 = 1.8 25
i 3 88.08 10.0 1.1 80 & 6808 45099 131.9 £ 1.6 25
4 30.02 10.0 1.1 80 7 10338 51593 131.5 £ 1.6 24
5 92.03 10.0 1.1 80 7 7724 41301 109.0 * 1.4 25
[ 95.04 10.0 1.1 80 7 6070 40763 79.3 + 1.2 24
7 96.05 3.0 1.1 100 9 6064 23747 69.5 + 1.1 24
8 97.99 3.0 1.1 200 9 2600 10283 48.9 + 1.3 24
9 99.98 . 3.0 1.1 200 9 1876 7833 32.9 r 1.1 24
10 101.04 3.0 1.1 300 10 1064 4073 22.6 + 1.2 24
Date of experiment : 1975/7/29
Iable Al-5 Experimental condition and result of measurement
No. of substituted 0.54 wtz”Puoz—lm2 clusters : 13
Void fraction : 100 g lOB content in D,0 : 0 ppm
l Pulsed neutron source '; Time analysis ,' Result of measurement :' Temperature
No. | Moderator | Repetition] Pulse Channel|{ Delay {‘;;E;E_-rﬁngﬂa | Average decay | _ ,_Of
lever | tate | width | wideh ! t;me { burst { counts !' constant j mocerator
; (em) Eﬁ (liz) i {(ms) ! (us) :' I[ counts }' ' (sec 1) ] {
, 1 79.90 | 0 4o1a | g0 | ws' m 25665 1.5
= 2| 8197 | 0.0 | 1. {80 | s | 9sse | 60535 D233 s
[ 3 8418 | 0.0 | 110 80 |5 | gz | se122 | 192,44
‘| 863 0.0 1 11 1 80 | 5 | g {52523 1 167.3+ 1.7
5] 88.09 | 0.0 113+ B0 6 ,‘ 9602 | 46063 | 143.0 = 1 ;‘
6 i 90.50 | Lo b1 p 80 | 6 | osuag | ogsess | 116.0+ 1.4 | 2
70 9196 | 3.0 3 L1 | 100 | 8 ' 5384 ' 35485 | 100.6 *+ 1.3 2
8 I 94.05 ! 3.0 f 1.1 ‘g 100 I: 8 ! 4642 : 25347 :: 77.9 £ 1.2 ’ 2%
9 96.04 ! 3.0 1 1.1 i 200 | 8 f 4018 | 19810 | 56.5 : 1.2 ' 24
10 98.01 3.0 ’ 1.1 200 | 8 | 248 | 14052 | 38.2:1.2 | 24
1 99.02 t 30 j 11 f o300 | 10 1162 | 6326 | 27812 | 24

Date of ‘experiment : 1975/7/25
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Table Al1-6

No. of substituted 0.54 wt% Pu0,-UQ, clusters : 21

Experimental condition and result of measurement

6. TF6NL ONd

Date of experiment : 1975/7/23

R s 10 22 ©
Void fractiom : 100 2 B content in D,0 : 0 ppm
Lgfulsed neutron source Time analysis Result of measurement Temperature
No Moderat Repetition P?lse Chénnel De}ay Total Alpha Average decay modezitcr
level rate width width time ¢ burst counts constant
(cm) (Hz) (ms) (us) (ms) | counts (sec-l) o)
; 1 80.03 10.0 1.1 80 5 14228 82629 { 225.2 = 2.4 23
; 2 .. 82.21 10.0 1.1 80 5 13592 74790 199.8 + 1.6 | 23
‘ 3 84.06 10.0 1.1 80 6 9274 77598 170.9 = 1.5 23
4 86.08 10.0 1.1 80 6 7864 62745 146.9 £ 1.5 23
5 88.02 19.0 1.1 80 6 6404 52879 124.1 = 1.3 23
6 90,03 10.0 1.1 80 7 6206 51550 9%.5 = 1.3 <3
7 92,05 10.0 1.1 100 8 6716 44599 75.5 £ 1.2 23
8 94.04 10.0 1.1 100 9 5560 40744 54.3 £ 1.1 23
9 95.99 0.7 1.1 200 10 2006 11940 354.5 £ 1.1 23
10 97.01 0.7 1.1 300 10 1070 8284 24,9 ¢ 1.3 23
Date of experiment : 1975/7/22
U - F——
2
=
Table Al-7 Experimental condition and result of measurement E
3
No. of substituted 0.54 th-PuOZ—UO2 clusters : 25 -
Void fraction : 100 % LOB content in DZO : 0 ppm
Pul=ed neutron source Time analysis Result of measurement Temperature
Yo. Moderator ___EQEELQEEZA Pulse Channel Delay Total Alpha Ayeragekdecay mcdegitor
level rate width width time ; burst counts constant
(cm) (Hz) (ms) (ps) (ms) ! counts (sechl) (*c)
i 1 79.98 10.0 1.1 20 5 12594 70340 23
?T' 2 81.98 10.0 1.1 80 5 9136 | 50892 193.4 * 1.7 | 23
3 84,07 10.0 1.1 80 7 16386 93439 165.3 = 1.3 | 23
4 86.10 10.0 1.1 80 7 11764 66162 138.0 * 1.5 | 23
5 88.58 10.0 1.1 80 7 9792 54316 109.2 + 1.1 23
6 89.99 10.0 1.1 80 9 5128 28139 21.6 + 1.3 23
7 92.06 10.0 1.1 100 9 6116 32344 67.8 * 1.4 23
g 94.04 0.7 1.1 200 10 1246 11852 46.0 + 1.1 23
g 95.03 0.7 1.1 200 10 888 7356 . 356 £1.1 23
10 96.01 0.7 1.1 200 10 700 6088 -25.5+ 1.1 23




Table Al-8 Experimental condition and result of measurement

6L TP6NL ONd

No. of substituted 0.87 wtZ PUOZ_UOZ clusters : 1 L
Void fraction : 100 Z OB content in DZO : C ppm ©
Pulsed neutron source Time analysis Result of measurement Temperature
No. Moderator Repe'tition! Pulse Channel Delay | Total Alpha Average decay = cdegitor
level rate ! width width time burst counts constant
(cm) (4z) (ms) (us) {(ms) ! counts (sec-l) oy
; 1 75.92 10 1.1 40 5 6908 142340 23
& 2 78.05 10 1.1 40 5 6147 147005 308.3 x 1.1 23
i 3 80.92 10 1.1 50 5 4080 97321 261.2 + 1.5 22
4 83.94 10 1.1 60 6 3574 85403 224.0 *+ 2.0 23
5 86.91 10 1.1 60 6 3328 78934 186.6 + 1.7 23
6 90.06 10 1.1 70 6 2644 62438 151.6 + 1.3 23
7 93.67 5 1.1 100 6 1423 31996 119.6 = 1.5 23
8 96,50 2 1.1 200 8 726 15286 87.06 = 1.6 23
9 99.00 1 1.1 200 8 396 80838 64.6 * 1.4 Z3
10 101.97 1 1.1 200 8 427 8865 3.3 x 1.1 23
11 103.59 1 1.1 300 8 560 4848 26.1 1.1 23
Date of experiment : 1975/10/29
i v ey At P DUt A o ey ol i W e e X ITR NS T A ‘
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Table Al-9 Experimental condition and result of measurement %
) =
No. of substituted 0.87 wt¥% Pu0,-UQ, clusters : 5 S -
Void fraction ' : 100 % 104 content in D,0 : O ppm ©
Pulse? neutron source Time analysis Result of measurement Temperature
Yo Moi;a::;or Rep:;i;ion PulsE Che_mnel De‘fa_v Total Alpha Average decay -AJAOFL
G |G Ten |l | e | e e
. ° M - (sec’ ™) o
) 1 74.11 10 1.1 40 3 6124 163277 23
?!n‘ 2 76.01 10 1.1 50 5 4G14 103636 305.5 + 1.6 23
3 78.97 10 1.1 50 5 3540 90946 258.7 £ 1.9 : 23
4 82.06 10 1.1 60 € 44 85552 217.0 * 1.5 : 23
5 85.04 10 1.1 8o 8 3138 | 72324 ¢ 176.4 2 2.0 ' 23
® 88.06 5 1.1 100 70 1853 | 36306 | 140.1 % 1.6 | 23
7 91.55 2 1.1 200 7 586 i 1385% ' 59.3 = 2.1 : 23
8 94,03 2 1.1 200 7 507 :’ 11691 ; 74.7 2 1.2 ' 23
9 97.04 2 1.1 200 7 L8% !f 1053 ; 45.1 2 3.2 ; 23
10 99.54 1 1.1 300 8 228 % 5047 g 21,511 ’5 23
Date of experiment : 1975/10/27




Table Al-10 Experimental condition and

No. of substituted 0.87 wtZ Pu0,-U0, clusters : 9

result of measuremeat

No. of substituted (.87 wt% Pqu—UO,, clusters : 13
2 ¥

11 Experimenvtal condition and result of measurement

Void fraction : 100 % 105 content inm D,0 : 0 ppa
Pulsed neutron source Time analysis - Result of measurement Temperature
No. Moderator Repetition 7 Pulse Channel | Delay | Total Alpha Average dec; b de:fxtor
level rate width width time | burst counts constant
(cm) (Hz) {ms) {us) (ms) | counts (sec_l), (°c
1 1 70.02 10 1.1 30 5 12482 204124 24
? 21 71.9 10 1.1 40 5 6322 | 134399 24
3 74.91 10 1.1 50 6 6491 129033 24
4 77.92 10 1.1 50 6 4657 92250 255.9 + 1.4 24
5 80.96 10 1.1 60 6 5965 117087 202.3 + 1.1 24
6 83.90 10 1.1 80 7 3201 62510 161.3 + 1.9 24
7 87.02 5 1.1 100 7 1664 32385 118.4 + 1,5 24
8 90.07 2 1.1 150 8 1026 19155 81.2 + 1.2 24
9 93.02 2 1.1 300 8 541 9818 49.0 + 1.2 24
10 95.57 2 1.1 300 9 481 8884 21.4 1.1 24
Date of experiment : 1975/10/24
Table Al-

Void fraction : 100 % 10g content in D20 : 0 ppm
Pulsed neutron source Time analysis Result of measurement Temperature
No. Moderator Repe'tition P\flse Chz.mnel De]:ay Total Alpha Average decay mcde:fxtar
level rate width width time burst counts constant
(cm) (Hz) (ms) (us) (ms) | counts (se:—l) °c)
| 1 68.03 10 i1 30 5 8380 206425 23
3 2 69.95 10 1.1 30 5 6335 159334 23
! 3 71.92 10 1.1 40 5 5265 127045 328.3 = 1.6 23
4 74.93 10 1.1 40 5 3649 86719 271.5 * 1.1 23
5 78.04% 10 1.1 50 6 4412 101595 221.3 = 1.5 23
6 81.06 10 1.1 60 6 2102 55037 173.6 = 1.3 23
7 83.94 10 1.1 80 7 1737 45255 133.1 = 1.6 23
8 87.01 5 1.1 100 7 1541 33089 90.6 = 1.2 23
9 90.00 1.1 200 8 609 13693 53.3 % 1.2 23
10 92.01 1 1.1 300 8 281 5919 36.2 £ 1.1 23

Date of experiment. :°1975/16/23
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Table Al-12 Experimental condition and result of measurement

No. of substituted 0.87 wtZ Puoz—UOZ clusters : 21

6L TP6NL ONd

Void fraction : 100 g% 103 content in DZO : 0 ppm ©
Pulsed neutrom source Time analysis Result of measurement Temperature
No Moderator Repetition] Pulse Cha_mnel Dejsv| Total Alpha ﬁ‘-’era&e decay -ﬁode::tor
level rate width width tim- ¢ burst counts constant
(cm) (Hz) (ms) {us) (ms) | counts (sec-l) *c)
; 1 65.11 10 1.1 30 5 53559 208762 —_ 23
2 2 66.93 10 1.1 30 5 39667 149018 E— 23
! 3 68.95 10 1.1 30 5 26010 126807 EEE—— 23
4 72.06 10 1.1 40 5 15876 115794 282.1 * 1.6 23
5 75.07 10 1.1 50 6 14755 105510 225.1 + 1.1 23
6 78.08 10 1.1 60 6 9956 71423 172.7 = 1.9 23
7 81.04 10 1.1 80 7 10304 79390 124.2 +1.3 23
8 84.04 10 1.1 90 8 4176 31968 77.1 £ 1.4 23
9 86.08 1.1 200 8 1875 10638 48.9 * 1.2 23
10 88.07 1.1 300 8 622 4070 22.3 £1.1 23
Date of experiment : 1975/10/22
% .
. =
Table Al1-13 Experimental condition and result of measurement §
No. of substituted 0.87 wt¥ ?u(vlz—UO2 clusters : 25 T
Void fraction : 100 % 10, content in D,0 :.0 ppm ©
Pulsed neutron source | Ti{ne analysis Result of measurement Temperature
No. Moderator Repetition Pulse Channel rDelay Total Alpha Average decay o
level rate width width time burst counts constant moderator
(cm) (Hz) (ms) (us) (ms) | counts S (°c)
R R | (sec )
| 1 64.08 10 1.1 30 5 753¢ 222783 _ 22
2 2 66.05 10 1.1 30 5 27590 235952 —_— 22
' 3 67.98 10 1.1 30 5 172290 151147 22
4 70.00 10 1.1 40 5 11680 108921 308.6 = 1.6 22
5 73.00 10 1.1 40 5 11928 ! 114140 249.6 + 2.5 22
6 75.99 10 1.1 50 6 9015 64844 123.2 2 1.5 23
7 79.00 10 1.1 66 6 6756 } 50527 140.9 = 1.4 23
8 82.01 10 .1 80 ;' 7 4432 37434 80.5 = 1.2 23
9 84.00 5 1.1 100 | 8 2410 21109 59.7 + 1.3 | 23
10 86.00 1.1 200 8 972 7224 31.6 x 1.1 23
11 86.60 . 1.1 300 8 197 1507 23.8 £ 1.2 23

Date of experiment : 1975/10/22




Table Al-14 Experimental condition and result of measurement

J1.2 weZ UO2 uniform core (97-clusters)

6L TP6NL ONd

{2

—
Void fraction : 0 % lOB content in D,0 : 3.9 ppm ©
Pulsed neutron source Time analysis Result of measurement Temperature
N Moderator Repetition | Pulse Channel Delay | Total Alpha Average decay monOft
e. level rate width width time | burst counts constant (Eg)or
(cm) (Hz) (ms) (us) (ms) | counts (sec-l)
| 1 135.80 10 1.1 90 8 10986 38000 88.0 + 1.2 25.0
g 2 138.96 8 1.1 120 8 5160 26461 80.0 + 1.3 25.0
: 3 142.04 6 1.1 140 9 —_— 23117 71.2 1.1 25.0
4 145.10 6 1.1 140 10 2018 11574 64.6 * 1.1 25.0
5 149.01 6 1.1 150 10 2400 13346 55.3 1.1 25.0
6 153.71 4 1.1 180 11 1228 10587 45.5 + 1.2 25.0
7 157.10 3 1.1 200 11 1472 6321 39.2 + 1.2 25.0
Date of experiment : 1976/9/16
— o : ===
=2
S
—
, : &
Table A1-15 Experimental condition and result of measurement =
' -
©
1.2 wtZ UO2 uniform core (97—clu$ters) — .
Void fraction : 100 2 1% content in D,0 : 3.9 ppn ©
Pulsed neutron source Time analysis Result of measurement Temperature
No. Moderator Repetition Pulse Channel Delay Total Alpha Average decay . of
level rate width width time burst counts constant mouefator
(cm) (Hz) (ms) (us) (ms) counts -1 ¢o
(sec. )
1 1 108.94 10 1.1 50 5 15386 59722 178.9 £ 1.5 24.5
QO
T 2 - 111.99 10 1.1 70 6 10537 42389 159.1 = 1.2 24.5
3 114.98 6 1.1 80 6 7901 40420 141.3 £ 1.5 24.5
4 1i7.99 6 1.1 80 6 5987 34483 123.6 * 1.1 24.5
5 120.92 5 1.1 100 6 4522 19408 107.6 = 1.5 24,5
6 124.14 4 1.1 120 6 1757 16594 90.9 £ 1.1 | 25,5
7 127,13 4 1.1 120 6 1804 15373 76.3 + 1.2 ! 25.5
8 129,98 4 13 140 6 1571 13780 62.5 * 1.4 i 24.5
9 134.11 2 1.1 160 6 1134 8863 44.7 £+ 1.0 3 24.5
10 138.10 1 1.1 200 6 620 5482 28.8 + 1.1 i 24.5

Date of experiment :1976/9/29
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Table Al-16 Experimental conditicn and result of measurement

No. of substituted 0.54 wtZ Pu0,-UO, clusters : 25

10 2 772
Void fraction : 0 % - B content in D,0 : 3.9 ppm
Pulsed neutron source Time analysis Result of measurement Temperature
Yo. Moderator Repetition P?lse Channel De%ay Total Alpha Average decay modezitor
level rate width width time | burst counts constant o)
(cm) (Hz) (ms) (us) (ms) | counts (sec
1 99.90 10 1.1 80 8 10962 51671 135.7 * 1.8 25.0
2 ©101.93 10 1.1 80 6 7102 41797 123.4 * 1.7 25.8
3 103.99 10 1.1 90 8 5000 43620 111.2 * 1.7
4 106.10 6 1.1 30 8 3640 33264 99.1 % 1.4
5 109.04 6 1.1 100 8 30435 31125 82.2* 1.1 235
6 112.03 4 1.1 120 10 2480 21601 66.9 1.2 .
7 115.00 4 1.1 130 10 1690 16878 52.2% 1.4 25
8 118.05 1 1.1 180 11 7490 7399 38.5* 1.1 25.5
9 120.99 1 1.1 200 10 _ —_— 25,6 1,2 25.5
Date of experiment : 1976/9/21
S

—£8 —

Table Al-17 Experimental condition and result of measurement

No. of substituted 0.54 wt% Pu02—U02 clusters : 25

Void fraction : 100 % - lOB content in D,0 : 3.9 pém
Pulsed neutron source Time analysis Result of measurement Temperature
No Moderator Repetition Pulse Channel Delay Total Alpha Average decay of
: level rate width width time | burst counts constant moderator
(cm) (Hz) (ms) (us) (ms) | counts L, =1 o)
(sec ")
1 95.98 10 1.1 60 5 12589 52603 208.4 = 1.6 24,0
2 97.92 10 1.1 60 5 9732 54624 i90.9 % 2.3 24,0
3 99.94 10 1.1 60 6 11277 57771 170.4 = 1.3 24.5
4 101.93 10 1.1 60 6 3580 45836 151.9 = 2.0 24.3
5 103.98 10 1.1 70 6 7776 36597 135.2 £ 1.5 25.0
6 167.02 10 1.1 80 6 7082 32040 112.3 + 1.4 25.5
7 110.16 8 1.1 0 7 4339 22290 87.8 + 1.3 25.5
8 112,99 5 1.1 100 7 27%0 20083 67.9 £ 1.1 25.5
9 116.02 5 1.1 140 6 1642 11002 47.5 £ 1.2 25.5
10 115.03 2 1.1 200 7 1013 6331 25.821.2 25.5
19758/9/24

Date of experiment :
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Table A2-2 Belation between axial buckling, prompt decay constant and suberitical reactivity

No. of substituted 0.54wt% Pu0.-UO clusters : 1

6L TF6NL ONd

2

Void fraction : 100 % 10y corzltent in D,0 : 0 ppa o

<©
No. Mog:zzior 32 Measured decay Correct?ou Corrected decay A Subcritical

2 constant for a constant - reactivity
(cm) “w %) a’ (sec_l) Sa (sec_l) a (sec_l)* A -$)
- 1 85.74 10.25 * 0,21 205.1 £ 1.7 -2.8%0.5 202.3 * 1.8 1.026 | 9.71 * 0.26
' 2 88.04 9.78 * 0.19 179.3 £ 1.2 - 2.7 %05 176.6 * 1.3 1.023 § 8.31 * 9.21
= 3 89.80 9.45 * 0,18 158.1 % 1.9 - 2.6 0.4 155.5 £ 1.9 1.021 § 7.29 £ 0.18
| 4 91.93 9.07 ¥ 0.17 | 137.3 * 1.5 - 2.5%0.4 | 134.8 * 1.6 1.018 | 6.11 £ 0.15
5 93.92 8.73 ¥ 0.16 119.0 * 1.8 - 2.5 0.4 116.5 ¥ 1.8 1.015 | 5.06 = 0.12
6 95.84 8.42 * 0,16 100.8 % 1.1 - 2.4 £0.4 98.4 * 1.2 1.012 4.09 £ 90.10
7 97.85 8.12 £ 0,15 81.0 £ 1.6 - 2.3 0.4 78.7 * 1.6 1.010 | 3.12 * 0,07
8 99.83 7.85 ¥ 0,14 62.9 * 1.2 - 2.3 0.4 60.6 * 1.3 1.007 | 2.20 £ {.05
9 101.79 7.57 ¥ 0.13 47.1 1.2 - 2.2 0.4 44,9 * 1.3 1.004 1.34 *.30.03
10 103.75 7.36. % 0.13 31.6 £ 1.2 2.1 £ 0.4 29.5 ¥ 1.3 1.002 0.52 * . 0,01
11 104.77 7.19 £ 0,12 23.5Vi 1.2 - 2.1 0.4 21.4 * 1.3 1.00 0.10 ¥ 0.0
* Being corrected to the value at 22°C for the core temperature and for the effect due to
insertion of the detector guide tube
- T ————

-

=

Table A2-3 Relation between axial buckling, prompt decay constant and subcritical reactivity ;

<©

IS

No. of substituted 0.54 wt¥ Pu0,-U0, clusters : 5 ;

Void fraction.: 100 % vloB content in Déo : 0 ppm !

©

Moderator Measured decay Correction Corrected decay Subcritical
No. level Bi constant for a’ constant _ﬁ_ reactivity
(em) @ o' (sec™h) sa (sec™d | a (secH* te -$)

1 83.79 10.67 + 0,22 212.6 £ 1.7 - 1.0.£ 0.5 211.6 * 1.8 1.030 § 10.98 * 0.36
2 85.82 10.23 + 0.21 191.2 + 1.8 ~ 0.9 £ 0.5 190.3 £ 1.9 1.026 9.55 = 0.31
; 3 87.88 9.81 = 0,20 166.5 * 1.5 - 0.9 £ 0.4 165.6 + 1.6 1.023 8.17 £ 0.26
T 4 89.82 9.45 = 0.18 146 2.2 - 0.9 £ 0.4 145.2 + 2.2 1.020 6.93 x 0.22
5 91.87 9.08 = 0.1; 122.8 £ 1.1 - 0.8 * 0.4 122.0 = 1.2 1.017 5.70 = 0.17
6 94,27 8.67 + 0.16 99.6 + 1.5 - 1.6 £ 0.4 98.0 = 1.6 1.013 4.33 £ 0.13
7 95.80 8.43 * 0.16 83.5 + 1.3 - 1.6 £ 0.4 81.9 + 1.4 1.011 3.50 + 0.11
8 97.82 8.12 * 0,15 64.8 + 1.3 - 1.5+ 0.4 63.3 £ 1.4 1.008 2.46 = 0.07
9 99.82 7.84 * 0.14 46.3 * 1.2 - 1.5+ 0.4 44,8 + 1.3 1.005 1.47 + 0.05
10 101.79 7.57 £ 0.13 31.0 £ 1.1 - 1.4 * 0.4 29.6 + 1.2 1.002 0.55 = 0.02

* Being corrected to the value at 22°C for the core temperature and for the effect due to

insertion of the detector guide tube
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Table A2-4 Relation between axial buckling, prowpt decay constant and subcritical reactivity

No. of substituted 0.54 wiZ Pu02—U02 clusters : 9

Void fraction : 100 Z 7 108 content in D20 : 0 ppm
Moderator 5 Measured decay Correction Corrected decay A Subcrirical
No. level Bz constant for a' constant reactivity
. A
- - - - ~1. %
(em) (m 2) a' (sec l) Sa (sec 1) a (sec 1) ¢ -$
1 83.79 10.67 * 0.22 205.1 £ 1.4 - 1.8 + 0.5 203.3 + 1.5 1.027 | 10.34 + 0.38
2 85.83 10.23 = 0.21 180.8 + 1.8 - 1.8 + 0.4 179.0 + 1.8 1.023 8.85 + 0.32
3 87.87 9.82 + 0.20 151.9 + 1.6 - 1.7 + 0.4 150.2 = 1.6 1.020 7.44 + 0.26
4 89.81 9.45 + 0,18 131.5 + 1.6 - 1.6 x 0.4 129.9 + 1.6 1.017 6.18 + 0.21
5 91.82 9.07 £ 0.17 109.0.+ 1.4 - 1.6 + 0.4 107.4 + 1.5 1.014 4,94 + 0,17
6 94 .83 8.58 £+ 0.16 79.3 + 1.2 - 1.5 £ 0.4 77.8 £ 1.3 1.009 3.22 + 0.11
7 95.84 8.42 + 0.16 69.5 + 1,1 - 1.5 0.4 68.0 + 1.2 1.008 2,67 + 0.09
8 97.78 8.13 * 0.15 48,9 + 1.3 - 1.k = 0.4 47.5 + 1.4 1.005 1.67 + 0.06
9 99.77 7.86 + 0;14 32.9 # 1.1 - 1.6 0.3 31.5 + 1.2 1.002 0.69 + 0.02
10 100.83 7.70 £ 0.14 22.6 + 1.2 - 1.4 £ 0.3 21.2 £ 1.3 1.001 0.19 =+ 0.01
* Being corrected to the value at 22°C for the core temperature and for the effect due to
insertion of the detector guide tube
wsves
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Table A2-5 Relation between axial buckling, prompt decay constant and subcritical reactivity

No. of substituted 0.54 wtZ Pqu—Uoé clusters : 13

Void fraction : 100 % 'IOB content in DZO : 0 ppm
. Moderator 2 ' Measured decay Correction Corrected decay A Suberitical
0. level B, constant for a' constant e reactivity
. -
(em) -(m—z) a’ (sec—l) Sa (sec_l) a (sec-l)* Te -$)
1 79.69 11.64 * 0.25 254.4 * 1.5 - 2.0 0.5 252.4 + 1.6 1.031 4 13.22 + 0.35
2 81.76 11.13 + 0.24 223.3 £ 1.1 - 1.9 = 0.5 221.4 + 1.2 I.028 }11.48 = 0.30
3 83.97 10.63 + 0,22 192.4 = 1.4 - 1.8 £+ 0.5 190.6 *+ 1.5 1.024 9.74 = 8.25
4 85.92 10.21 * 0,21 167.3 = 1.7 - 1.7 £ 0.4 165.6 + 1.8 1.021 8.29 £ §.21
5 87.88 9.81 % 0.20 143.0 £ 1.8 - 1.7 + 0.4 141.3 £+ 1.9 1.018 6.91 1 §.17
6 90.29 9.36 £ 0.18 116.0 = 1.4 - 1.6 £ 0.4 114.4 + 1.5 1.014 5.32 ¢ 0.13
7 91,75 9.10 * 0.17 100.6 + 1.3 -1.6 + 0.4 99.0 + 1.4 1.012 4.41 £ 0,11
8 93.84 8.74 £ 0,16 77.9 + 1.2 - 1.5+ 0.4 76.4 * 1.3 1.009 3.17 = c.08
9 95.83 8.43 % 0.15 56.5 + 1.2 - 1.4 = 0.4 55.1 % 1.3 1.006 2.06 = 0.05
10 97.80 .13 + 0.14 38.2 + 1.2 - 1.4 £ 0.3 36.8 + 1.3 1.003 1.01 = ¢.03
11 98.81 7.98 + 0.14 27.8 £ 1.2 - 1.4 £ 0.3 26.4 £.1.3 1.001 0.49 + 0,01

* Being corrected to the value at 22°C for the core
insertion of the detector guide tube

temperature and for the

effect due to
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Table A2-6 Relation between axial buckling, prompt decay constant and subcritical reactivity

No. of substituted 0.54 wt% Pu0,_-UO,

clusters

: 21

Void fraction : 100 Z 1oBzconient in D20 : O ppm
Moderator 2 Measured decay Correction | Corrected decay A Suberitical
No. ! level Bz constant for a' constant _ reactivity
2 -1 -1 -1.% A .
(cm) m °) a’' (sec ) Sa (sec ) a (sec ) (-$)
1 79.82 11.61 £ 0.25 225.2 = 2.4 - 1.0 2 0.5 224.2 % 2.5 1.028 1 12.31 * 0.60
2 82.00 11.08 + 0.23 199.8 + 1.6 - 0.9 = 0.5 198.9 = 1.7 1.024 | 10.45 £ 0.49
3 83.85 10.65 + 0.22 170.9 + 1.5 - 0.9 + 0.4 170.0 = 1.6 1.021 8.95 = 0.41
4 85.87 10.22 + 0.21 14609 + 1.5 - 0.8 £ 0.4 146.1 = 1.6 1.018 7.41 = 0.34
5 87.81 9.83 + 0.20 124.1 + 1.3 - 0.8 £0.4 123.3 £ 1.4 1.015 6.00 = 6.27
6 89.82 9.45 £ 0,18 99.5 + 1.3 - 0.8 £ 0.4 98.7 ¢ 1.4 1.012 4.61 = 0.20
7 91.84 2.08 +0.17 75.5 £ 1.2 - 0.8 + 0.4 74.7 £ 1.3 1.008 3.30 = 0.14
8 93.83 8.75 £ 0.16 54.3 + 1.1 - 0.7 £ 0.4 53.6. £ 1.2 1.005 2.07 .= §.03
9 95.78 8.43 + 0.16 34.5 £ 1.1 - 0.7 £ 0.3 33.8 £ 1.2 1.002 0.93 = 0.04%
10 96.80 8.28 + 0.15 24.9 + 1.1 - 0.7 + 0.3 24.2 1.2 1.001 0.35 = 0.G2

* Being corrected to the value at

insertion of the detector guide tube

22°C for the core

temperature and for the

effect due to

Table'A2—7 Relation between axial buckling, prompt decay constant and subcritical reactivity

No. of substituted 0.54 wt% Pu0,-UO.

' . ‘ o 5~U0, clusters : 25
Void fraction : 100 % B content in DZO : Ovppm
Moderator 2 Measured decay Correction Corrected decay N Subcritical
No. level Bz constant for o' constant _:_ reactivity
A
(cm) (m—z) o' (Sec_l) sa (sec—l) a (sec-l)* e -$
1 81.77 11.13 t 0.24 193.4 * 1.7 - 0,9+ 0.5 192.5 * 1.8 1.023 ) 11.86 = $.24
2 83.86 10.65 £ 0.22 165.3 + 1.3 - 0.9 + 0.4 164.4 + 1.4 1.020 5 10.20 = 0.20
3 85.89 10.22 £ Q.21 138.0 + 1.5 - 0.8 % 0.4 1 137.2 + 1.6 1.017 i 8.33' % 0.16
4 88.37 9.72 £ 0.1% 109.2 = 1.1 - 0.8 0.4 108.4 + 1.2 1.013 6.99 = 0.13
5 89.78 9.45 = 0.19 9.6 * 1.3 - 0.8 + 0.4 90.8 + 1.4 1.010 5.20 = 0.09
6 91.85 9.08 £ 0.17 57.8 = 1.4 - 0.7 + 0.4 67.1 + 1.5 1.007 4.22 = 0.08
7 93,83 8.75 £ 0.16 46.0 £ 1.1 - 0.7 £ 0.4 45.3 * 1.2 1.004 1.60 * 0.05
8 94 .82 8.59 * Q.15 35.6 £ 1.1 - 0.7 £ 0.3 34,9 + .1 1,003 0.99 270,02
9 95.80 8.43 * 0.16 25.5 ¢ 1.1 - 0.7 £ 0.3 24,8 = 1.1 1.001 0.41 * 0,01

* Being corrected to the value at 22°C for the

insertion of the detector guide tube

core temperature and

for the effect due to

6. TF6NL ONd
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Table A2-8 Relation between axial buckling, prompt decay constant and subcritical reactivity

6L TP6NL ONd

No. of substituted 0.87 wt%Z Pu0_-U0, clusters : 1

10 2 772
Void fraction : 100 % B content in D,0 : O ppm 2
Moderator 2 Measured decay Correction { Corrected decay A Subcritical
No. level B constant for o' - constant - Teactivity
(cm) '(m-z) o’ (sec—l) 6u(sec—1) a (sec_l)* te (-$)
1 77.84 12.12 £ 0,27 308.3x1.1 - 1.0 £ 0.5 307.3 £ 1.2 1.036 § 14.93 = 0.2}
2 80.71 11.38 + 0,24 261.2%1.5 - 1.0 0.5 260.2 =+ 1.6 1,032 {12.71 + 0.17
é 3 83.73 10.68 = 0.22 224,0%2.0 - 1.0 £ 0.5 223.1 £ 2.1 1.028 : 16.56 = 0.14
! 4 86.70 10.05 = 0.20 186.6 1.7 - 0.9 £ 0.4 185.7 + 1.7 1.023 8.63 + 0.11
5 89.85 9.44 + 0.18 151.6+1.3 - 0.9 + 0.4 150.8 + 1.4 1.019 6.75 + 0.08
6 92.86 - 8.91 £ 0.17 119.6 £ 1.5 - 0.8+ 0.4 118.8 + 1.6 1.014 5.16 = 0.06
7 96.29 8.35 + 0.15 87.0x1.6 - 0.8 £ 0.4 86.3 + 1.6 1.010 3.35 = 3.04
8 98.79 7.98 + 0.14 64.6 1.4 - 0.7 £ 0.3 63.9 £ 1.4 1.007 2.23 £ 0.03
9 101.76 7.57 + 0.13 39.3%1.1 - 0.7 £ 0.3 38.6 £ 1.1 1.003 80.96 + 0.01
10 103.38 7.36 + 0,13 26.1+1.1 - 0.6 + 0.3 25.5 £ 1.1 1.001 0.30 + 0.C

* Being corrected to the value af 22°C for the core temperature and for the effect due to
ingertion of the detector guide tube

b |

g
=
S
=
Table A2-9 Relation between axial buckling, prompt decay constant and subecritical reactivity &
. —
. . v 2
No. of substituted 0.87 wt% PuO,,—UO2 clusters : 5
Void fraction : 100 % 10 ©

B content in D20 : 0 ppm

. Moderator 9 ) Measured decayr Correction Corrected decay A Suberitical
0. level ) Bz constnat for a' constant . reactivity
(cm) (m ) a' (sec—l) Sa (sec-l) a (sec‘l)* te (-$)
1 75.80 12.69 + 0.29 305.5 £ 1.6 - 1.0 = 0.5 364.5 = 1.7 1.034 15.37 + 0.38
; 2 78.76 11.88 + 0.26 258.7 + 1.9 - 1.0 £ 0.5 257.7 £ 2.0 1.030 1 12.87 = 0,32
T 3 81.85 11.11 + 0.24 217.0 = 1.5 - 0.9 £ 0.5 216.1 * 1.6 1.025 1 10.47 = 0.26
4 84.83 10.44 + 0.21 176.4 + 2.0 - 0.9+ 0.4 175.5 £ 2.0 1.021 8.36 » 0.20
5 87.85 9.82 £ 0.20 140.1 +'1,6 - 0.8 £ 0.4 139.3 = 1.6 1.016 6.35 = 0.15
6 91.34 9.17 + 0.18 99.3 + 2,1 - 0.8 £ 0.% 98.5 = 2.1 1.011 4,24 = 0.10
7 93.84 8.74 + 0.16 74,7 + 1.2 - 0.7 * 0.4 74.0 £ 1.3 1.008 2.85 = 0.07
8 96.83 8.27 = 0.15 45.1 + 1.2 - 0.7 £0.3 46,4+ 1.2 1.004 1.3 = .03
9 89.33 7.90 = 0.14 21.5 + 1.1 - 0.7 £+ 0.3 20.8 £ 1.1 1.000 0.09%9 = 0.0

* Being corrected to the value at 22°C for the core temperature and for the effect due to
insertion of the detector guide tube
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Table A2-10 Relation between axial buckling, prompt decay constant and suberitical Teactivity

61

No. of substituted 0.87 wt% PuOZ—UO2 clusters : 9
10

Void fraction : 100 % B-content in D20 : Oppm
Moderator 2 Measured -decay Correction | Corrected decay A Subcritical -
No. level B, constant for a' constnat o reactivity
25 _ _ 1 A_ e
(cm) @ ) a' (sec 1) Sa (sec 1) a (SeC.l) © &%
!
® 1 77.71 12.15 £ 0.27 255.9 = 1.4 - 1.0t 0.5 254.9 £ 1.5 1.029- ¢ 12.98 = 0.44
! 2 80.75 11.37 £ 0.25 202.3 £ 1.1 - 0.9 £ 0.5 201.4 £ 1.2 1.024 | 10.26 = 8.34
3 83.69 10.69 £ 0.22 161.3 £ 1.9 - 0.8 £ 0.4 160.5 = 1.9 1.019% 7.86 't 0.25
4 86.81 10.03 = 0.20 118.4 = 1.5 - 0.8 £ 0.4 i17.6 = 1.6 1.014% 5.53 = 0.17
5 89.86 9.44 £ 0.18 81.2 + 1.2 - 0.7 £ 0.4 80.5 £ 1.3 1.00¢ 3.45 = G.11
6 92.81 8.92 * 0.17 49.0 * 1.2 - 0.7 £ 0.4 £8.3 £ 1.3 1.00% 1.61 £ 0.C5
7 95.36 8.50 £ 0.16 21.4 £ 1.1 - 0.7 £ 0.3 20.7 £ 1.2 1.000 5.14 £ 0.01
* Being corrected to the value at 22°C for the core temperature and for the effect due to
insertion of the detector guide tube
wemm— e e
ja~]
=
S
Table A2-11 Relation between axial buckling, prompt decay constant and subcritical reactivity =
| v | 2
No. of substituted 0.87 wt% PuQ,-00, clusters : 13
Void fraction : 100 % OB content in D20 : 0 ppm ©
Moderator 2 Measured decay Cerrection | Corrected decay " Subcritical
No. level B constant for a' constant “ reactivity
-2 _ - -1 * A
(cm) (m ) a' (sec 1) 8o (sec l) a {sec l) ¢ -%
\ 1 71,71 13.95 + 0.33 328.3 + 1.6 - 1.1*0.,671 327.2 % 1.7 1.033 | 17.48 = 0.46
] 2 74,72 13.00 = 0.30 271.5 + 1.1 - 1.1+ 0.6 270.5 + 1.3 1.029 | 14.39 = 0.37
! 3 77.83 12.12 + 0.27 221.3 + 1.5 - 1.0 £ 0.5 220.3 = 1.6 1.024 | 11.43 = .29
4 80.85 11.35 = 0.24 173.6 = 1.3 - 0.9+ 0.5 172.7 + 1.4 1.020 8.73 £ 0,22
5 83.73 10.68 = 0.22 133.1 % 1.6 - 0.8 0.4 132.3 + 1.7 1.015 6.38 = 0.16
6 86.80 10.03 + 0.20 90.6 + 1.2 - 0.8 % 0.4 89.8 + 1.3 1.010 4,04 iro.lc
7 89.79 9.45'+ 0,18 53.3 % 1.2 - 0.7 + 0.4 52.6 + 1.3 1.005 1.93 .05
8 91.80 9.09 + 0.17 30.2 1.1 - 0.7 £ 0.4 29.5 + 1.2 1,002 0.61 % 0,02

* Being corrected to the value at 22°C for the

insertion of the detector guide tube

core temperature and

for the effect due to
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Table A2-12 Relation between axial buckling, prompt decay comstant and subcritical reactivity

—
No. of substituted 0,87 wtZ Pu0,-U0, clusters : 21 ©
Void fraction : 100 % lOB content in DZO : 0 ppm
Moderator S Measured decay Correction | Corrected decay A subcritical
No. level B constant for a' constant - reactivity
) A
- = - 1. %
(cm) (m 2) a' (sec 1) Sa (sec 1) o (sec 1) ¢ -$)
1 1 71.85 13.90 % 0.33 282,1 = 1.6 - 1.1 0.5 281.0 £ 1.7 1.033 ! 16.46 * 0.42
2 2 74.86 12.96 * 0.30 225.1 + 1.1 ~ 1.0 0.5 224.1 + 1.2 1.027 ¢ 12,75 = 0.32
'
3 77.87 12,11 £ 0.27 172.7 = 1.9 - 0.9 + 0.5 171.8 £ 2.0 o 1.022 Q.45 x 0.23
4 80.83 11.36 = 0.24 124.2 + 1.3 - 0.8 + 0.5 123.4 + 1.4 1.015 6.45 * 0.16
5 83.83 10.66 * 0,22 77.1 * 1.4 - 0.8 + 0.4 76.3 + 1.5 1.009 3.66 + 0,09
6 85.87 10.22 = 0.21 48.9 * 1.2 - 0.7 + 0.4 48.2 £ 1.3 1.005 1.89 + 0.05
7 87.86 9.82 + 0.20 22.3 * 1.1 ~ 0.7 £ 0.4 21.6 + 1.2 1.001 0.26 + 0.01
* Being corrected to the value at 22°C for the core temperature. and for the effect due to
insertion of the detector guide tube
- — ————t
a~}
=
S
N ) . i =
Table A2-13 Relation between axial buckling, prompt decay constant and subcritical reactivity b
=
. : -]
No. of substituted 0.87 wt% Pu02-U02 clusters : 25 T
Void fraction : 100 % v lOB content in DZO : O ppm <
N Mogerator 2 Measured decay Correction | Corrected decay A Suberitical
0. evel R BZ constant for a' constant reactivity
-2 - - = A
(cm) @ %) o' (sec l) Sa (sec l) a (sec 1)* ¢ (-$)
1 69.79 14.61 * 0.36 308.6 + 1.6 0.0 * 0.6 308.6 * 1.7 1.034 y 17.79 + 0.50
é 2 72.79 13.60 + 0.32 249.6 + 2.5 0.0 £ 0.5 249.6 = 2.5 1.028 ; 14,03 + 0.39
i 3 75.78 12.69 * 0.29 193.2 £ 1.5 - 1.0 £ 0.5 192.2 + 1.6 1.022 | 10.56 + 6.29
4 78,79 11.87 £.0.26 140.9 + 1.4 - 0.9 0.4 140.0 + 1.5 1.016 7.34 » 0.20
5 81.80 11.12 '+ 0.24 90.5 + 1,2 - 0.8 +0.4 89.7 £ 1.3 1.010 4.38 + 0.12
6 83.79 10.67 * 0.22 59.7 + 1.3 - 0.8 + 0.4 58.9 * 1.4 1.006 2.55 % 0.07
7 85.79 10.24 * 0.21 31.6 + 1.1 - 0.7 + 0.4 30.9 + 1.2 1.002 0.81 + §.02
8 86.39 10.11 + 0.20 23.8 £1.2 - 0.7 +0.4 23.1 +1.3 1.001 0.31 = 0.01-

* ?eing corrected to the value at 22°C for the core temperature and for the effect due to
insertion of the detector guide tube
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Table A2-14 Relation between axial buckling, prompt decay constant and subcritical reactivity

6L TF6NL ONd

1.2 wtZ UO2 uniform core (97-clusters) =
Void fraction : 0 % 108 content in DZO : 3.9 ppm
Moderator 2 Measured decay Correction Corrected decay A Subcn}t‘:xcal
No. level Bz constant for o' constant - reactivity
i _ " -1.% < a
(cm) (m 2) a' (sec 1) da (sec ) a (sec ) (-%
1 135.60 4.64 + 0.06 88.0 £ 1.2 0.6 ¢+ 0.1 88.6x1.2 1.008 3.45 = 0.05
2 138.76 4.44 £ 0.06 80.0 £ 1.3 0.6 + 0.1 80.6x1.3 1.007 3.01 = 0.04
3 141.84 4,26 = 0.06 71.2 £ 1.1 0.6 + 0.1 71.8x1.2 1.006 2.62 =.0.04
4 144,90 4.10 £ 0.05 64.6 £ 1.1 0.6 + 0.1 65.2+1.3 1.005 2.25 = §.03
5 148.81 3.90 £ 0.05 55.3 =z 1.1 6.7 = 0.1 56.0x1.1 1.06G4 1.80 = 3.03
6 153.51 3.68 £ 0.04 45.5 * 1.2 0.7 # 0.1 46.2x1.2 1.003 1.31 = 0.02
7 156.90 3.53 £ 0.04 39.2 £ 1.2 0.8 &+ 0.1 40.,0%1.2 1.002 0.9% = 0.02
* Being corrected to the value at 22°C for the core temperature and for the effect due to
insertion of the detector guide tube
e o
Table A2-15  Relation between axial buckling, prompt decay comstant and subcritical reactivity =
: 3
; =
‘1.2 wt% U0, uniform core (97-clusters) ©
Void fraction : 100 % 105 content in D0 : 3.9 ppm -
2 -
«©
Moderator Measured decay Correction Corrected decay A Suberitical ©
No. level Bg constant for o' constant reactivity
A
-2 - 3 - *
(cm) (m ) a' (sec 1) Sa (sec ) a (sec 1) ¢ (-3)
1 108.74 6.55 + 0.11 178.9 = 1.5 - 0.4 £ 0.4 178.5 1.6 1.027 { 8.20 = 0,08
2 111,79 6.24 + 0.10 159.1 + 1.2 - 0.4 * 0.4 158.7 +1.4 1.024 7.16 £ 0.06
3 114,78 5.95 £ 0.09 141.3 £ 1.5 - 0.3 0.4 141.0£1.5 1.021 ¢ 6.20 = 0.05
4 117.79 5.68 + 0.09 123.6 + 1.1 - 0.3 0.4 123.3+1.3 i.018 y 5.30 = G.05
5 120.72 5.44 * 0.08 107.6 + 1.5 - 0.3 + 0.4 107.3x1.6 1.016 | 4.47 = §.04
6 ©123.94 5.19 + 0.08 90.9 * 1.1 - 0.2 £ 0.4 90.7 £1.3 1.013§ 3.61 % 0.03
7 126.72 4.97 + 0.07 76.3 £ 1.2 - 0.2 + 0.4 76,1 +1.% 1.610 | 2.8 % 0.02
8 129.78 4,77 £ 0.07 62.5 + 1.4 - 0.1+ 0.4 62.4*1.5 1.008 | 2.18 = Q.02
9 133.91 4.51 + 0.06 44,7 + 1.0 - 0.1 + 0.4 44,6 1.3 1.005; 1.26 * 93,01
10 137.90 4.28 = 0.06 28.8 + 1.1 0.0 + 0.4 28.8+1.3 1.002 | 0.43 * 0.00

* Being corrected to the value at 22°C for the

insertion of the detector guide tube

core temperature and for the effect due to
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Table ..2-16 Relation between axial buckling, prompt decay and subcritical reactivity

6L TP6NL ONd

No. of substituted 0.54 wtZ Pu0,-U0, clusters : 25
—_
Void fraction : 0 % 19 content in D0 ¢ 3.9 ppm ©
Moderator . 2 Measured decay Correction | Corrected decay A Subcritical
No. level Bz constant for a' constant Teactivity
A
N - - - - * -
(cm) (m 2) a' (sec 1) 8a (sec l) a (sec l) € -9
t 1 99.70 8.16 + 0.15 135.7 + 1.8 0.1 + 0.2 135.8 + 1.8 1.011 ¢ 6.98 + 0.12
§§ 2 101,73 7.86 + 0.14 123.4 + 1,7 0.1 + 0.2 123.5 + 1.7 1.011 ¢! 6,23 + 0.10
! 3 103.79 7.58 * 0,13 111.,2 + 1.7 0.2 + 0.2 111.4 + 1.7 1.009 1 5.50 + 0.09
4 105.90 7.31 % 0.13 99.1 *+ 1.4 0.3 + 0.2 99.4 + 1.5 1.008 t+ 4.79 = 0.08
5 108.84 6.95 + 0.12 82.2 1.1 0.4 * 0.2 82.6 + 1.2 1.007 | 3.84 = 0.06
6 111.83 6.62 * 0.11 66.9 * 1.2 0.4 £ 0.2 67.3 =+ 1.3 1.005 ¢ 2.83 £ 0.04
7 114.80 6.31 * 0.10 52.2 = 1.4 0.5 = 0.2 52.7 £ 1.4 1.004 ¢ 2.08 = $.03
8 117.85 6.01 + 0.09 38.5 £ 1.1 0.6 £ 0.2 39.1 1.2 1.002 1.26 = §5.02
9 120.79 5.74 = 0.09 25.6 £ 1.2 0.6 + 0.2 26.2 = 1.2 1.001 | 0.51 = 0.01
_* Being corrected to the value at 22°C for the core temperature and for the effect due to
insertion of the detector guide tube
g
=
) S
Table A2-17 Relation between axial buckling, prompt decay constant and subcritical reactivity =
. : S
No. of substituted 0.54 wt¥ Pu0,-U0, clusters :'.25 <
Void fraction : 100 % loB content in D,0 : 3.9 ppm
2 s =
T
Moderator 2 Measured decay Correction Corrected decay 1 : Subcritical
No level Bz constant for o' constant B ! reacrivity
A
=2 A - -1 -1.% hd
(cm) (m ) a' (sec l) da (sec ) a (sec 1) ¢ -$)
1 95.78 8.19 + 0.15 208.4 + 1.6 - 0.3+ 0.4 208.1 + 1.7 1.036 ! 12,73 + 0_68
| 2 97.72 7.91 + 0.14 1906.9 + 2.3 -.0.3 + 0.4 190.6 = 2.3 1.033 { 11.46 * 0.61
= 3 99.74 7.63 & 0.13 170.4 * 1.3 - 0.5+ 0.4 169.9 * 1.5 1,029 ¢ 10.19 * 0.54
{ 4 101.73 7.37 £ 0.13 151.9 = 2.0 - 0.5 % 0.4 151.4 = 2.0 1.026 9.00 = 0.47
5 103.78 7.12 + G.12 135.2 £ 1.5 - 0.7 = 0.4 134,53 + 1.6 1.023 7.83 £ 0.41
6 106.82 6.76 + 0.11 112.3 = 1.4 - 0.7 £ 0.4 111.6 = 1.6 1.019 6.19 = 0.32
7 109.96 6.42 £ 0.10 87.8 £ 1.3 - 0.7 £ 0.4 87.1 * 1.5 1.014 4.61 = 0,24
8 112.79 6.14 + 0,10 67.9 + 1.1 --0.6 + 0.4 67.3 + 1.4 1.010 3.28 = 0.17
9 115.82 5.86 = 0.09 47.5 + 1.2 - 0.6 = 0.4 46.9 =.1.4 1.006 1.93 = §6.10
10 118.83 5.59 = 0.08 25.8 + 1.2 - 0.4 1+ 0.4 25.4 £-1.3 1.002 0.71 = 0.04

* Being corrected to the value at 22°C for
insertion of the detector guide tube

the core temperature and for the effect due to
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¢ CONTINUE

u L=1

IFCILLELMNCI) ORWMN(2) (LT TLANDLILLELMN(3)) L=1
CTE(MN(L)LLT. .nND.I.}F W"(P) OR JMM(3).LT.1) L=2
IFCI.CT.MN(2)) Jvol=I-

SUBROUTINE CAL1

COMMON /FLUX/ FA(3,150),FA(3,154),N, TITLE(LD)

1 sy GFA(3,100),GFR(3,100),4,NRC

COMMON /DCAY/ X(3)+sSFA(3+3),SFR{3+3)

COMMON /DOUT/ BUNBO,BNSI1,*NSIZ,BNSI3,3NST4,RNSTS
COMMON /REGN/ MN(G)

6L TF6NL ONd

61

SUM=0 .0

D0 1 T=1,N

IVoL=

DO 10 J=1,3

DO 19 K=1,3

GO TO (30,u40s50)4KRRG

L=1

TFCI.GT M) IVOL=I-M

GO TO Su

TF(1.LE.MN(1) OR.MN(2) LT.T.ANN.I.LE.MN(3)) L=1
IF(MN(L ). L eI ANDGILLEJMN(2). 0P MN(3) LT, I) L=2
IF(I.GT. (2)) IVCL=1I-M

CO TO §3
TF(IeLELMNCI)JORMMN(3).LTL1LANDLILLE.MNCY)) L=0
IF(MNCLY LT e ToAND oI LEaMN(2) OR.MN(A) JLTLTLANDLILLE MN(D)Y) L=2
AP(MN(°).u1.I..ND...LF MNC3).0P.MN(5).LT.I) L=3
IFCILGT.MNC3)) IVeL=1-M
SUMSSUMH(X(J)*SFI(L,K)*FACJS, T)*FR (X, 1)) *«FLOATCIVOL)

2UNBC=SUM
RETURN
END

l

SUSROUTINE CAL2 .

COMMON /FLUX/ FAC(3,199),F3(3,172),,N, TITLE(1?)

1 +GFA(3,109),GFRE3,170),%1,NRG

COMMON /DCAL/ X(3)>SFAC3,3)+SF2(3,3)

COMMON /DOUT/ BUNRO, HNSI],SNSI? BNSI3,BNSIHL,BNSTS
COMMON /REGN/ “N(&)

6L TP6NL ONd

61

SUM=d 40t

DD 14 I=1,N

IvVoL=1

DO 10 J=1,3

DO 13 K=1,3

GO TO (3D,u0,5uL)sNRG

TF(I.GT.M) IVOL=I-M
GO TO 620

CO TO &

IFCILLE.MNCLD, OR.HA\(‘).L.IoA-r\l\U-A-LF- WNCa)) L=d

TF(MNCI) dLT I AND G TLLESMNC2) JORL ML) (LT TWAND T LF W HN(S) ) L=2
TF(MN(2) e LTel o ANDOILELMNO )L ORWMN(S) JLT.T) L=3

IF(ILCT.MN(3)) IVOL=I-h

SUM=SUME(X(II = (SFB(L,K)=SFA(L,X))*FA(J, I )*FR{K, I} )+FLOAT(IVIL)
CONTINUE

UNST1=SUM

RETURN

END
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FERTURBED CORE

REGION NO. 1 v
FAST RESONANCE THERMAL
NU FISSION 16314F-n2 3.12759E~-02 0.15102E-01
ABSORPSION 0.13603E-02 0. 33002F-02 0.58073F-02
REMOVAL 0.19169E-1t1 N.14624E-01 0.
X n
DIFFUSION-R D.16593E 01 0.13503E 01 0,52187E 00
DIFFUSION-Z 0.17326F 01 0.14363E 01 0.55249E 0Q
t
= EGION NO 2
! REGION NO- FAST RESONANCE THERMAL
NU FISSION 0.16509E-02 D.11417E-02 0.12670E-01
e
ARSORPS ION 0.13420F-02 0.28750E-02 0.8605DE-D2
REMOVAL 0.19255E-01 0.14646E-01 0.
DIFFUSION-R v 0.16521F O1 8.14C95E O1 0.94006F 00
DIFFUSION-Z §.17365E 01  9.14604F 01 0.9S720E 00
GROUP 1
POS, NON=FERTURBED ADJOINT PERTYRBED FLUX N-PERTURBED(GLAD) PERTURBED(GLAD)
1 g.4507¢E 01 0.56650F 01 G. i,
2 0. 44640F ©1 S6100FE C1 7.83300FE-02 Je54433F-32
3 J43810E Gf D.44560E Ot 0.132%20FE-01¢ T,182403E-01
i 0,42630E 01 0.83410F 0% G.ISQRCE-Bi D ,2480 g
5 0. 41150F G1 0.61390F 01 « 23520801
3 0.3944%E O 0.58810F 01 O 27360E~01 Y %
7 v.37560F 01t 0,.54270F N1 7.377208-02 3.8945 E—”'
¥ 80.35550E 01 0.51140F 0% 0.32160F=01 «.Sﬂﬂq“E—Gl
9 J.334%0F 0} 0.48370F 0} 0.33128E-01 Te44320F=-G1
i 0.31370F 01 0. 45660F 0t 0.337S0E~-01? C.QESS”V-GI
11 0.2%9240F 01 0.42910F €1 J.34783e~01 —21
1e 0.27089E 01 0.40079F 921 0.34550E~01 g.4<~42£- 1
3 0,24915E 91 0.37140E O1 . 34720E-D1 2. 48K%]uF -1
14 n,22710F 21 0.34140F C1 G.35200E-01 3480007 ~01
! 15 3.20510E G1 0.31070E O N,.35200F-01 '.u91?ﬁf—nl
= 16 J.1330CF 01 0,27950F ©1 0.353600-01 TS5
o 17 1,16350E 01} D,24800F 01 0.35X60E-D1 3.5040C
t 15 Ja1389GE O G.21620F 2 0, 35230E~-01 NG SPRROF-N1
19 .11720F 01 0.13440F G G.34720E-012 ‘.Suxif” U1
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