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Experimental Study of Power Distribution in FCA XV Cores

with Half-Inserted ByC Control Rod

Hiroyuki OIGAWA, Toshitaka 0SUGI, Akio OHNO, Kunio SATOH
and Junichi TAJIMA*

Department of Reactor Engineering
Tokai Research Establishment
Japan Atomic Energy Research Institute

Tokai-mura, Naka-gun, Ibaraki-ken

(Received May 15, 1991)

Axial and radial power distributiocns were measured in FCA XV-1 and
XV-2(95V) cores with half-inserted B4C control rod to improve the
calculational accuracy of reactivity worth of B4C control rod. FCA Xv-1
core has a zome type test region simulating a plutonium fueled HCLWR and
XV-2(95V) core simulated a 95% voided state of coolant in HCLWR.

Experimental results showed that reactivity worth and power depression
by B4C control rod were closely related and there was a nearly linear
relation between them in the range of present measurement. Therefore,
the calculation which gives an accurate power depression was considered
to give an accurate reactivity worth. The calculation using JENDL-2 and
SRAC gave smaller reactivity worth and power depression than the experiment.
The homogenization effect in cell calculation was considered as one of

main causes of these underestimation and estimated to be about 5%.

Keywords: Experiment, Power Distribution, FCA XV Cores, BLC Control Red,
High Conversion Light Water Reactor, JENDL-2, SRAC,

Power Depression, Reactivity Worth, Cell Homogenization Effect
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Table 2.1 Composition of ByC plates
Composition
Plate Total weight
Can B-10 B-11 C
BsC{20) 24.54 ¢ 9.85 g 2.11 g 9.29 g .14
BaC(40) 24.35 g 3.78 g 4.23 ¢ 6.95 g .19
B4C(60) 24.04 g 9.87 ¢ .29 g 4. 58 g .16
BaC{90) 23.84 ¢ 5.84 g 9,48 ¢ 1.16 g .21
Fe Cr Ni -——-
Yoid can 9.89 g 7.08 g i.79 g 0.83 g -——--




JAERI-M 91096

SIaMBIP QONd JO woTlean8rjucd 2374 T1°'7 "ST4

(3Tun gouT ut =3e1d JO SSAUNOTYI: 1) (

(8/1=3) ®uaafasfrod[ ]

(91/1=3) DPIXO WNUTWNTY MUy

WO :3Tun

Iueq TRIXY

uoigdaa 210D

STT3° ¥=80 '§) 2€ 02

(STT®> 6x80°G) 2L 'S

(¥/1=3)

Sp1Xo wniusan pajside(

(91/1=3)

L T T T T T [T I T AT T IR LSRN IR LI T[T

5 R A A A TR AT L L A s AR AR A AR TR T ey Y S S T S BN N

AN AN VAN W AL AR TAN R AL AR AN A AR+ VU A R Y AN AR VA S ANV A MR A A

Teisll Wniuedn Jeanjpy EEESS

(91/1=23)
(PTTSSTI-Nd %26) mewew—
TedsW wniuolnyd

80°S

ZE1' 221 Z11'Z01

Y2678 200729778 "7y ' ze T2 20
“ON TT®D



JAERI-M 91-096

&

Buffer region

]

FCA control/safety rod

[

Enriched uranium driver
(EUDD drawer)

Fig. 2.2 Loading pattern of FCA XV-1 core, Depleted uranium blanket

drawers marked "A" were replaced to EUDD drawers for measurement
of 20% B,C. Similarly, "A" and "B" for 40%, "A" and "C" for
beth 60%Z and 90%
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[G] Buffer region

[a] FCA control/safety rod

Plutonium driver

Enriched uranium driver

Fig. 2.4 Loading pattern of FCA XV-2(95V) core
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Table 3.1 Transport corrction factor for axial power distribution in
FCA XV-1 and XV-2(95V) core with half-inserted 90% B4C
control rtod. (Normalized at -5Z)

Transport correction factor
Position
FCA XV-1 FCA XV-2(95V)

-9 1.023 1.001
-817 1.007 1.004
-11 1.003 1.002
-6Z 1.002 1.001
-57 J 1 1

-47 . 0.998 0.9§9
-37 0.99¢ 0.999
-2 0.994 0.998
-1 0.993 0.997
+12 0.973 0.984
+21Z 0.970 0.982
+37 0.970 0.983
+47 0.971 0.983
+52 0.973 0.984
+617 0.976 0.985
+11 0.978 0.98%6
+87 0.981 0.988
+97 0.996 0.985
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Table 4.1 Axial power distribution in FCA XV-1 core with void can

Power distribution
Position

Exp. Calc. C/E
=17 1.238+0.028 | 1.239 1.001
+ 27 1.220x0.024 ¢ 1.214 0.995
+ 37 1,172+0.028 | 1.165% 0,994
+ 47 1,099+ 0.022 | 1.094 | 0.995
+ 57 1 1 1
67 0.887+C.018 | 0.885 0.999
11 0. 749+ 0.015 | 0.753 1.005
+ 82 0.603+0.012 | 0.606 1.005
+ 97 0.477+0.010 | 0.50% 1.059




Table 4.2 Axial power distribution in FCA ¥V-1 core with hal

JAERI-M

20% 8,C contrel rod

91 026

f-inserted

Power distribution Relative to void can
Position
Exp. Calec. C/E Exp. Calc. C/E

-97 .481+0.010 ] 0.511 1.062 1.0074+0.030 | 1.011 .004
-8 . 603+ 0.012 ] 0.612 1.015 1.002+0.030 | 1.009 . 007
-1% L7602+ 0.015 | 0.758 0.997 1.014+0.030 | 1.007 993
-61 .B88+0.018 | 0.889 1.001 1.001+0.030 | 1.004 L 003
-52 1 1 1 1

-47 .092+0.022 | 1.088 0.496 0.994+0.030 | 0.985 .001
-32 .156+0.023 | 1.152 0.997 0.986+0.030 | 0.988 .002
-21 .192+¢.024 | 1,185 0.998 0.977+0.029 | 0.877 . 000
-12 .1724+0.023 | 1.168 0.997 0.947+0.028 1| 0.943 .395
+117 970+ 0,019 1.016 1.047 0.783+0.024 ) C.820 04T
+21 .930%£0.019 | 0.961 1.033 0.762+10.023 | 0.782 L0389
+3% . 886+0.018 0.813 1.089 0,756+ 0.022 ; 6.783 .036
+47 ,829+0.017 | 0.851 1.027 0.754+£0.023 | 0.778 . 032
+57 L7604+ 0.015 ] 0,774 1.018 0.760+0.023 1| 0.774 .018
+672 . 656+ 0.013| 0.683 1.028 0.751£0.023 | 0.771 027
+71 .563+£0.011 ] 0.578 1.027 0.75t1+0.023 | 0.769 .024
+872 L 451+ 0.009 | 0.4863 1.027 0.748+0.022 | 0. 764 .021
+912 .345+£0.007 1 0.367 1.064 0.724+0.022 | 0.72% L0013

— 17W
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Table 4.3 Axial power distribution in FCA XV-1 core with half-inserted

40% BLC control rod

Position

Power distribution

Relative to void can

Exp. Calc. C/E

Exp. Cale. C/E

-9z
-87
-1Z
-6Z
-52
-41
~3Z
-27
-12
+12
+21
+3Z
+47
+51
+612
+112
+82

+97

.487x0.010 | 0.512 1.06% 1.
L6154+ 0,012 | 0.6138 0.997 1.
763+ 0,015 0,759 0.995 1.

.893+£0.018 ] 0.890 0.997 1.

.083%+0.022 | 1.087 1.004 0.
.148+0.023 | 1,148 1.000 0.
.175+0.024 () 1.178 1.003 0.
1554+ 0.023 1.148 0.994 0.
916X 0.018 1 0.963 1.051 0.
.B76+0.018 | 0.900 1.027 0.
L8252 0.017 ) 0.852 1.033 0.
L7176+ 0,016 0.793 1.022 0.
.698£0.014 1 0.721 1.033 0.
.621X£0.012 ] 0,635 1.023 0.
525 0,011 0,538 1.025% 0.
418 0.008 ] 0.431 1.0381 0.

.322x0.0006 ¢ 0. 341 1.059 0.

021%x£0.031 | 1.014 0.993
021X 0.031 ] 1.011 0.990
018x0.031 | 1.009 0.991

006+ 0.030 ) 1.005 0.9%9

988+ 0.030 ) 0.994 1.008
980x£0.029 ] 0.983 1.003
§563+=0.029 | 0.970 1.007
33 0.028 | 0.927 0.994
740 0.022 | 0.777 1.050
7184 0.022 | 0.742 1.033
704+ 0.021 | 0.731 1.038
705+ 0.021 | 0.725 1.028
696+ 0.021 | 0.721 1.033
T00£0.021 ) 0.717 1.024
T01x90.021 | 0.714 1.019
693+ 0.021 1] 0,710 1.02%

67520.020 | 0.8674 0.9%9

— ]8_
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Table 4.4 Axial power distribution in FCA XV-1 core with half-inserted
60% BLC contrel rod

Power distribution Relative to void can
Position
Exp. Cale. C/E Exp. Cale. C/E

-97 0.477+0.010| 0.513 1.075 0.999+0¢.030 | 1.016 1.017
-8Z 0.6044+0.012 | 0.614 1.017 1.0024+£0.030] 1.013 1.011
-12 0.746+0.015 | 0. 760 1.019 0.996+0.0301 1.00% 1.013
-67 0.879+0.018 | 0.890 1.0113 0.99140.030 | 1.005 1.014
-5Z i 1 1 1 1 1

-47 1.072j:0.321 1.086 1.013 0.9754£0.029 | 0.993 1.018
-37 1.129+0.023 ; 1. 146 1.015 0.963+0.029 | 0.983 1.021
~-27 1.155+0.028 | 1.173 1.016 0.947+0.028 | 0.866 1.020
-12 1.115+0.022 ) 1.138 1.01¢9 0.901£0.027 | 0.917 1.018
+12 0.868+0.017 0.933 1.0753 0.701£0.021  0.753 1.074
+212 0.825+0.017 | 0.867 1.051 0.676£0.020( 0.714 1.0586
+31% 0.784-0.016 0,818 1.045 0.669+0.020 | 0,703 1.031
+417 0.726+0.015 ] 0.761 1.048 D.660+ 0,020 | 0.696 1.0558
+52 0.661%£0.013] 0.681 1.045 0.661+£0.020 7 0.691 1.045
+62 0.582+0.012| 0.609 1.046 0.656+0.020 | 0.688 1.049
+7Z 0.498+£0.010 | 0.515 1.034 0.665+0.020 ] 0.683 1.030
181 0.3944+0.008 | 0.413 1.048 0.6553+0.020 | 0.680 1.044
+97 0.303%0.006 | 0.327 1.079 0.634%£0.019 | 0.647 1.021

#19_




JAERI-M 91096

Table 4.5 Axial power distribution in FCA XV-1 core with half-inserted
90% B,C contrel rod

Power distribution Relative to void can
Position

Exp. Cale. C/E Exp. Calc, C/E
-9Z 0.479£0.010; 0.514 1.073 1.0083+0.030 | 1.017 1.014
-8Z pD.608+0.03i2 | 0.6153 1.012 1.010=0.030 | 1.014 1.004
-7% 0.749%+0.015 ] 0.761 1.016 1.000x0.030 | 1.011 1.011
-6Z 0.889+0.018 | 0.891 1.002 1.00220.030 | 1.006 1.004
~57 1 1 1 1 i 1
-47 1.080+0.022] 1.083 1.005 0.983+0.029 | 0.992 1.609
-31 1.13¢+0.023 | 1.143 1.004 0.97220.029 | 0.981 1.009
-21Z 1,156+0,023 | L. 168 1.010 0.94740.028 | 0.962 1.016
-1Z 1,122+ 0.022 | 1.123 1.001 0.907x0.627 | 0.907 1.000
+1Z 0.844i:0.01f 0.903 1.070 0.682+0.020 ] 0.729 1.069
+212 0.799+0.016 | 0.833 1.043 0.655£0.020 | 0.686 1.047
+31Z 1 0.759:+0.015 | 0,785 1.034 0.648+0.019; 0.674 1.040
+47 0.709+0.014{ 0.729 1.028 0.645+0.019 [ 0.666 1.033
+5% 0,643+ 0.013 | 0.661 1.028 0.6434+0¢.019 1 0.662 1.030
+6Z 0.565x0.011 | 0.582 1.03¢0 0.637x£0.019 | 0.658 1.033
+7Z 0.478x£0.010 | 0. 493 1.031 0.639£0C.019 0.655 1.025%
+82 0.381x0.008 /| 0.3%4 1.034 0.632x£0.019 | 0.651 1.030
+92 0.291x0.0068 [ 0.313 1.076 0.609+0.018 ] 0.6189 1.016
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Table 4.6 Radial power distribution in FCA XV-1 core with void can

Position

Power distribution

Exp. Cale. C/E

-4R
-3R
-2k
-1R

0R
+1R
+ZR
+3R

+4R

L8434+ 0,017 | C. 847 1.005
.006+0.020 |1 0.994
.093+0.022 ] 1.083 0.991
162+ 0.023 | 1.137 D.878
.169+0.023 ) 1.150 0.984
L1684+ 0.023 1 1,137 ¢.975

.097+£0.022 | 1.083 0.987

. 839 0.017 | 0.847 1.010
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Table 4.7 Radial power distribution in FCA XV-1 core with half-inserted
20% BLC control rod

Power distributien Relative to void can
Position
Exp. Calec. C/E Exp. Calec. C/E
-4R 0.856£0.017] 0.858 1.002 1.016£0.030 | 1.013 0.997
-3R 1.018+0.020 ¢ 1 0.982 f.012£0.030 1 0.988
-2k 1.089+0.022 | 1.064 0.§177 0.996£0.030 0.983 0.987
~1R 1.091%+0.022 1.064 0.973 0.939+0.028 [ 0.936 0.9497
0R 0.9184+0.018 | 0.933 1.0186 0.7861£0.024 [ 0.811 1.032
+1R 1.091+0.022 ] 1.064 0.975% 0.935+£0.028 | 0.936 1.001
+2R 1.074+0.021 | 1.064 0.991 6.879+0.029 | 0.983 1.004
+3R 1 1 1 1 1 1
+4R 0.846+0.017| 0.858 1.014 1.009+0.030 | 1.013 1.004

_22*
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Table 4.8 Radial power distribution in FCA XV-1 core with half-inserted

40% BLC control rod

Power distributicen

Relative to void can

Position

Exp. Cale. C/E Exp. Cale. C/E
-4R B854+ 0.017 | C.862 1.009 1.013+£0.030 1.018 1.005
-3R 1.013+0.020 |1 0.987 1.008%£0.030 | 1 0.%92
-2K 1.073+0.021 | 1.057 0.9585 0.981+0.029 1 0.976 0.9495
-1R 1.068+£0.021 | 1.C41 0.975 0.919+0.028 | 0.916 0.997
OR L8594 0.017 7 0.879 1.023 0.7354£0.022; 0.764 1.039
+1K 1.061+0.021 | 1.041 G.981 0.610+0.027 | 0.916 1.007
+2R .088+0.021 ] 1.057 0.990 0.973+0.029 | 0.976 1.003

+3R 1 i 1 1 1
+4R D.846+0.017 0.6862 1.018 1.008+0.030 ([ 1.018 1.010

. 23__
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Table 4.9 Radial power distribution in FCA XV-1 core with half-inserted
60% ByC control rod

Power distribution Relative to void can
Pesition

Exp. Calec. C/E Exp. Calc. C/E
-4R 0.858+0.017 | 0D.861 1.003 1.089%£0.031 | 1.017 0.9398
-3R 1.015x0.020 | 1 0.985 1.010xG.030 ] 1 0.8990
-ZR 1.087x¢. 022 | 1.0Ca6 0.871 0.994£0.030 ] 0.375 0.98%
-iR 1,066+ 0,021 1.031 0.367 0.918£0.028 ) 0.907 0.988
OR 0.844£0.017 | G. 852 1.009 0.722%x0.022 | 0.741 1.026
+1R 1.0544£0.021 | 1.033 0.980 0.904%0.027 | 0.909 1.006
+2R 1.070X£0.021 1 1.056 0.987 0.975x0.029 1 0.975 1.000
+3R 1 1 1 1 1 1
+4R 0.847£0.017 | 0.861 1.017 1.010+0.030 | 1.017 1.007
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Tzble 4.10 Radial power distribution in FCA XV-1 core with half-inserted
90% ByC contreol rod

Power distribution Relative to veoid can
Position

Exp. Cale. C/E Exp. Calc. C/E
-4R 0.848+0.017 | 0.863 1.0138 1.007+0.030 | 1.018 1.011
-3R 0.9¢8£0.020 | 1 1.002 0.992£0.030 |1 1.008
-2R 1.06440.021 | 1.052 0.989 0.973+0.029 | 0.971 0.998
-1R 1.040+0.021, 1.018 0.978 0.895+0.027 | 0.89% 1.000

0R 0.8044+0.016 | 0.823 1.024 0.688+0.021 1} 0.715 1.039

+1R 1.033%£0.021|1.018 0.985 0.886+0.02710.895 1.010
+2R 1.055+0.021 ) 1.052 0.997 0.962+0.029 | 0.971 1.009
+3R 1 1 1 1 1 1
+4R 0.842%£0.017 | 0.863 1.025 1.004%+0.030 | 1.018 1.014
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Table 4.1l Axial power distribution in FCA XV-2(95V) core
with void can

Power distribution
Position

Exp. Caile. C/E
-97 0.559£0.011 | 0.547 0.97¢9
-81 0.672+£0.013 | 0.672 1.000
~1Z 0.79120.016 | 0.782 1.001
-8 0.901%x£0.018 | 0.903 1.002
-52 1 1 1
-47 1.085x£06.022 | 1.081 0.99%6
-3 1.138+£0.023 | 1.143 1.004
-27 1.172£0.023 | 1.185 1.011
-11 1.194+0.024 7 1,205 1.009
+12 1.166=0.024 ; 1.203% 1.008
+212 1.190+0.024 | 1.183 0.996
+32 1,144+ 6,023 | 1.143 0.999
+47 1,080+ 0.022 | 1.081 1.001
+52 1.001£0.02014 1.009 0.999
+61% 0.414+0.018 ;. 0,803 0.988
+712 0.804+0.016 | 0.7¢2 0.983%
+87 0.692+0.014 | 0.672 0.971
7+QZ 0.569£0.011 | 0.547 0.861
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Table 4.12 Axial power distribution in FCA XV-2{95V¥) core with
half-inserted 20% ByC control rod

Power distribuation Relative to void can
Position

Exp. Calec. C/E Exp. Cale. C/E
-92 0.561+0.011 ] 0.548 0.977 1.003%+0.030 ([ 1.001 0.998
~-81% 0.686+0.014 ] 0.672 0.380 1.021+£0.031 | 1.0601 0.980
-17 0.794+0.016 | 0.783 0.999 1.003X£0.030 | 1.001 0.998
-6Z 0.885+0.018 | 0.903 1.009 0.994+0.030 /| 1.001 1.007
-5Z 1 1 1 1 1 1
-41 1.070£0.021 1 1.089 1.009 0.986+0.030 | 0.999 1.013
-37 1,126+0.023 | 1.141 1.011 ¢.8492+0.030 | 0.998 1.006
-2z 1.166+£0.023 | 1.180 1.012 0.995+0.030 | 0.996 1.001
-1Z 1.176+0.024 | 1,192 1.014 0.985+0.030: 0.988 1.004
+112 1.150£0.023 | 1.170 1.017 0.962+ 0,029} 0.971 1.009
+21 1.109+0.022 | 1.143 1.081 0.932+0.028 [ 0.963 1.0356
+32 1.075+0.022 ) 1.100 1.023 0.940+£0.028 | 0.963 1.024
+412 1.0204+0.020 | 1.039 1.019 0.9454+0.028 { 0.9¢1 1.017
+51 D.948£0.019 | 0.961 1.014 0.947£0.028 | 0.9¢61 1.015
+67 0.860%£0.017| 0.867 1.008 0.9414+0.028 | 0.9690 1.020
+712 0,755+ 0.0156| 0.759 1.005 0.9384+0.028 | 0.958 1.021
+8 7 0.8647£0.013 | 0.642 0.992 0.935+0.028 | 0.935 1.021
+97 0.524%£0.010| 0.3518 0.989 0,922 0.028 | 0,947 1.027

_ 27ﬁ




JAERI-M 91—-096

Table 4.13 Axial power distribution in FCA XV-2(95V) core with
half-inserted 90% ByC control rod

Power distribution Relative to void can
Position

Exp. Cale. C/E Exp. Cale. C/E
-917 0.565£0.011 | 0.548 0.972 L0010 0,030 | 1.004 0.994
-8z 0.697x0.014 | 0.674 0.987 037+ 0.031 | 1.004 0.968
-1Z 0.802x0.016 | 0.794 0.980 . 013+ 0.030 ] 1.003 0.990
-6Z 0.906x0.018 | C.904 0.988 .005+0.030 | 1.002 0,997
-57 1 1 1 1 1
-4 i.084+0.022 | 1.078 0.9%4 .9994+0.030 | ¢.9938 0,999
-31 1.136£0.023| 1.136 1.000 998+ 0.030 | 0.994 0.996
-21 1,159+ 0.023 | 1,170 1.009 .989+0.030 ) 0,987 0.998
-17 1.160X£0.023 | 1.168 1.005 L9714+ 0GC. 029 0.968 0.997
+17 1.062+0.021 ] 1.097 1.033 889X 0.027 | 0.911 1.025
+212 1,033+ 0.021 | 1.058 1.024 . 868+ 0.026 | 0.893 1.029
+3Z 0.990£0.020 | 1.0:4 1.024 466 0.G26 | 0.887 1.024
+47 0.936x0.019 ([ 0.95% 1.020 867X 0.026 | 0.884 1.020
+57 0.872x0.017 ] 0.882 1.011 8714 0.026 | 0.881 1.011
t61 0.789+0.016 | 0.794 1.006 .864+£0.026 | 0.879 1.017
+712 .6924+0.014 1 0.694 1.0013 .861x=0.026 | 0.876 1.017
+817 0.587+0.012 | 0.585 0.997 .848+£0.025 | 0.870 1.025
+97 0.473+0.009 | 0. 468 0.989 .831+0.025 | 0.856 1.030
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Table 4.14 Radial power distribution in FCA XV-2(95V) core
with void can

Power distribution
Position
Exp. Cale. C/E
-4R 1,025+ 0.021 | 1.024 0.999
-3R 1.002£0.020 | 1 0.998
-ZR 0.993+0.020 | 0.994 1.001
-1R 6.9%0%=0.020 | 0.996 1.008
OR 0.998+0.020 | G.896 0.998
+1R 1.001+0.020 | 0.9896 0.995
+2R 0.999+0.020 | 0.994 0.99535
+3R i 1 1
+4R 1.025+0.021 | 1.024 0.999
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Table 4.15 Radial power distribution in FCA XV-2(95V) core with
half-inserted 20% BLC contrel rod

Position

Power distribution

Relative to void can

Exp. Cale. C/E

Exp. Cale. C/E

-4R
-3R
-2R
-1iR

0R
+1R
+2R
+3R

+4R

L0388+ 0.021 1] 1.026 0.988 1.
.996+0.020 (1 1.004 0.
991+ 0.020| 0.991 1.0C0 0.
.988+0.020 | C. 983 0.9%5 0.
.957X£0.019 | 0. 964 1.007 0.
.980x0.020 | 0.983 1.003 0.

.0024+0.0207 0,991 0.989 1.

.034£0.021| 1.028 0.992 1.

012+ 0.030 7 1,002 0.999
99512 0.030 | 1 1.005
998+ 0.030 | 0.997 0.999
968+ 0.030 | 0.987 0.989
959X+ 0.029 | 0.968 1.009
970,029 | 0.987 1.008

003+0.030 | 0.987 0.994

009+ 0.030 | 1.002 0.993
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Table 4.16 Radial power distribution in FCA XV-2(95V) core with
half-inserted $0% B,C control rod

Position

Power distribution

Relative to void can

Exp. Cale. C/E

Exp. Calc. C/E

-4R
~3R
-2R
-1iR

CR
+1R
+2R
+3R

+4R

,038+0¢.021 ] 1.030 0.992 1.
.995%0.0201 1 1.005 0.
,980+0.020 ; 0.983 1.003 0.
9594+ 0.019 | 0.957 0.993 0.
.B78+0.018 | 0.8C0 1,025 0.
,952+0.019; 0.9357 1.005 .

.9764+0.020 | 0.983 1.007 0.

L030£0.021, 1.030 1.000 1.

0124+ 0,030 | 1.006 0.994
993+ 0.030 | 1 1.007
988+ 0.030 ] 0.989 {1.001
969+ 0.029 | 0.960 0.991
880+ 0.028 , 0.903 1.026
51+ 0.029 | 0.960 1.0079

978+ 0.029 | 0.989 1.011

005+ 0,030 ] 1.006 1.001

i31,
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