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Investigation of the Applicability of Revised Method for Determination of
Large Positive Reactivity of Operating Reactor
— Analyses of Excess Multiplication Factor Measurement
in the JMTRC Using Revised Method —

Yoshiharu NAGAO, Satoshi SHIMAKAWA and Yoshihiko KANEKO*

Department of JMTR
Oarai Research Establishment
Japan Atomic Energy Research Institute
QOarai-machi, Higashiibaraki-gun, Ibaraki-ken

(Received June 9, 1997)

The fuel addition method, the neutron absorption substitution method, etc. have been used for
determination of large positive reactivity of reactors. It has been pointed out, however, that all the
experimental methods are possibly not free from the substantially large systematic error up to
20%, when the value of the excess multiplication factor exceed about 15%a4k. Then, a basic idea of
a revised method was proposed to cope with the problem, which converts the increase of multipli-
cation factor in an actual core to that in a virtual core by calculation. This paper proves that the
revised method is able to be actually applicable for large sized research and test reactors through
the theoretical analyses on the excess multiplication factor measurements undertaken at the JMTRC
( Japan Materials Testing Reactor Critical Facility ). In the analyses, whole core calculation by the
Monte Carlo code MCNP4A, were totally utilized. Fundamental relation between the revised method

and the conventional ones hitherto used was also investigated.

Keywords: Large Positive Reactivity, Excess Multiplication Factor, Revised Method, Fuel Addition
Method, JMTRC, Monte Carlo Simulation, Existing Multiplication Method.
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Fig. 1.1 Relation of Actual Core and Virtual Core to measurement
of Excess Multiplication Factor
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Fig. 2.1.1 IMTRC
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Fig. 2.1.3 Fuel Addition Steps for Excess Reactivity Measurement
in the JMTRC
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Fuel Addition Method using Monte Carlo Code MCNP4A
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Table 2.1.1 Measured Reactivity Increase for Each Fuel Addition Step

Step Number of | Measred Reactivity Ak = P
1 | Fuel Elements'| Increase o S 1-p,
1 14 0.01012 0.01023
2 15 0.01644 0.01671
3 16 0.01407 0.01427
4 17 0.01741 0.01772
5 18 0.01120 0.01132
6 19 0.015%6 0.01622
7 20 0.01380 0.01399
8 21 0.01593 0.01619
9 22 0.01212 0.01227

* : Reference to Fig. 2.1.3

Table 2.2.1 Excess Multiplication Factor calculated from Measured Reactivity
by Various Existing Methods

Number of Excess Multiplication Factor k.,
Stiep Fuel Elements’ (2) b) ()
1 14 0.01023 0.01017 0.01023
2 15 0.02728 0.02691 0.02694
3 16 0.04234 0.04146 0.04120
4 17 0.06161 0.05975 0.05892
5 18 0.07438 0.07168 0.07024
6 19 0.09312 0.08892 0.08646
7 20 0.10986 0.10405 0.10045
8 21 0.12984 0.12178 0.11664
9 22 0.14553 0.13546 0.12891

* : Reference to Fig. 2.1.3

i max

(a) pexzzpﬁ' ’kﬂ:pfx/(l_pex)

i=1

fmax

(b) p.=1- exp(—pr ] ko =p./(1-p..)

=]

(¢)y k,= ifAki
i=1
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Table 3.2.2 Calculated Correction Factor f; using MCNP4A

Correction Factor f;

Step nglt;:{ of £ = p,(Virtual Core) ;= Ak,(Virtual Core)
i Elements " p,(Actual Core) " Ak,(Actual Core)
1 14 1.000 £ 0.000 1.000 = 0.000
2 15 0.996 £+ 0.071 1.018 = 0.073
3 16 0.928 £ 0.080 0.980 = 0.084
4 17 0.972 = 0.063 1.055 £ 0.069
5 18 0.949 + 0.106 1.069 + 0.120
6 19 0.837 £ 0.066 0.961 £ 0.076
7 20 0.856 = 0.074 1.012 = 0.088
8 21 0.825 = 0.066 1.000 £ 0.081
9 22 0.856 = 0.096 1.068 = 0.120

*] : Reference to Fig. 2.1.3
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k. (Ap (% ) = Ap(f58 ) > k., (Eich) > k, (MK (3% ) = Ak(BTR)) - (A-24)

Kz ROV T(A2) AL DBEFERE AL 2 LT 50 FRFLEMAT v 7
B AEMERT K ET AL, BETDRIDE 0,13,

11
R A-25
Pi A i ( )

-1 i

THhb, ZDD 015 po, TTHET AL,

{max imax 1 1 I 1
=Y el ==, A-26
;pz Z(ki-l kJ k| k pl-nmax ( )

i=1 i i max
k=1 & LTRWPL,

- pl——n’max ( A-27 )
1= P yimmax

€x

BE D o0 T, JEPLICBVTIE, LTOBRRFBLT 2.

k. (Ap({5AR )} =k, (Ak( 548 ) (A-28)
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Mi$3B T FMEEIC LR BERFEHICE I IHEEX FJHOFE

FEUF AT LV FRFZERTAHECBVT AEVEIEL AN TE
HX N B BEER TP EL L BREIGEO RS 152, JMTREPLENRE L
T, EYFHILTT— FMCNPAA ZHWT, 250 H A MY RS0 A M) TE
HanBERT [ 2R, FREEERICHECBR UL 7 Hil U7z, sIHER
% Fig. B-1,B-2 & Uf Table B-1,B-2,B-3 i€ 7 # VUEHEIHE ) MR E L o T M-
TR

Fig. B-1, Table B2 £V, 50 FL A P U DFETRD SN2BIEET, 250 h &
Z R OFEI L D RD SN ABIERFIZE L T, RESBIO OB TS D
250 b Do, SRERICIE 250 A M) TR S B ER F &[RRI % R
Lime 272, SHOOBERTFEHV TRk LN, BREUCKEIZDWTE, 50 TR
) OFEIC L DELSABERFIC L ZBRKCE R, METREFRE(RLD0
D250 Fe A b OIFEIDL R EI13IZ—# L7z (Fig. B-2. TableB-3) o

PLEds . BEETEHICBITAITEL A N VEP SRS CTH, BoNREBE
HEOEEEFBB L F30%RETHNE, L ) BALEE A NI LLEE
RO LNBTERT 2 AL TELNLBRKCE CHEL T, #FROELDER
FEHITD B,
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LRARS RARAY LRARN LLRLN LELRE S8l

500,000 histories
2,500,000 histories

14 15 16 17 18 19

200 21 22

Number of Fuel Elements £ = p.(Virtual Core)

!

p.(Actual Core)

(1) Correction Factor for Summation of p i

T

\IlTTII’]]IIIHII]HI||llll|l|1l||T1[IliT

*

500,000 histories

2,500,000 histories

14 15 16 17 18 19 20 21 22
Ak (Virtual
Number of Fuel Elements fi= (Virtual Core)
Ak, (Actual Core)

(2) Correction Factor for Summation of Ak,

Fig. B-1 Calculation of Correction Factor {
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] B - 500,000 histories
i ® - 2,500,000 histories
[ m
r ] ] | ] | ] | | ]
14 15 16 17 18 19 20 21 22
Number of Fuel Elements
Fig. B-2 Excess Reactivity by Reviced Method

Effect of Calculation Histories in Monte Carlo

Calculation for Correction Factor
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Table B-2 Correction Factor f using MCNP4A

m fi=

p,{Virtual Core)

p.(Actual Core)
Correction Factor f
Step | Number of 500,000 histories 2,500,000 histories
i |Fuel Elements
1 14 1.000 £+ 0.000 1.000 = 0.000
2 15 1.066 £ 0.189 0.996 = 0.071
3 16 1.147 = 0.217 (.928 = 0.080
4 17 0940 £ 0.136 0.972 + 0.063
5 18] 1.116 = 0.287 0.949 + 0.106
6 19 0.823 £ 0.143 0.837 t 0.066
7 20 0.774 £ 0.168 0.856 = 0.074
8 21 0.844 = 0.135 (.825 + 0.066
9 22 0.782 = 0.203 0.856 = 0.096
_ Ak(Virtual Core)
@ J:= Ak, (Actual Core)
Correction Factor f
Step | Number of 500,000 histories 2,500,000 histories
i |Fuel Elements

1 14 1.000 = 0.000 1.000 + 0.000
2 15 1.089 £ 0.194 1.018 = 0.073
3 16 1212 = 0.231 0.980 + 0.084
4 17 1.020 = 0.149 1.055 & 0.069
5 18 1.258 & 0.325 1.069 £ 0.120
6 19 0.946 £ 0.165 0.961 = 0.076
7 20 0.915 £ 0.199 1.012 = 0.088
2 21 1.023 = 0.164 1.000 = 0.081
9 22 0.977 £ 0.255 i.068 = 0.120
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JMTRC core MEU 22 element critical experimental model (sh-1,2 9%.0mm)

c
c
2 3 9.9852e-2 11 -12 196 imp:n=1 u=2
3 3 9.9852e-2 11 -12 -195 imp:n=1 u=Z
c
C
c +xxex MEU A ( 1-7 fill=2 universe=6l j**x**
4 2 6.029%-2 7 -8 9 -10 imp:n=1 fill=2 u=61
trel={0. 7.72 0. 01 Q¢ 100 001
5 7 6.029Ge-~2 22 %3 46 #7 48 #9 310 411 #12 #13 #14 #15 #16 #17 #18

$10 820 321 §22 #23 #24 #25 426 $27 $29 #29 430 #31 #32 #33 #34 #35 #3¢
#37 438 #39 #40 #41 #42 #43 #44 imp:n=l u=Z

6 1 5.4243e-2 15 -16 17 -18 5 -6 imp:n=l u=2
7 like 6 but trcl=s(0 0.4064 Q)
8 like 6 but trcl=(0 0.8128 Q)
9 like 6 but trecl=(0 1.2192 0)
10 like 6 but trel=(0 1.6256 0)
11 like § but trel=(0 2.032 0)
12 like 6 but trecl={0 2.8448 Q)
13 like 6 but trcl=(0 2.4384 C)
14 tike 6 but trel=(0 3.2312 0)
15 like 6 but trcl={0 3.637¢ 0)
16 like 6 but trcl={0 -0.4064 0
17 like 6§ but trel=(0 -0.8128 0)
18 like 6 but trcl={0 -1.2192 0)
19 like 6 but trcl={0 -1.6236 0}
20 like 6 but trcl={0 -2.032 0)
21 like 6 but trcl={0 -2.8448 0}
22 like 6 but trcl={0 -2.4382 0)
23 like 6 but trel={0 -3.2512 0)
24 like 6 but trcl={0 -3.6576 0}

25 3 9,9852e-2 11 ~12 -70 14 185 -196 imp:n=1 u=2
26 3 9.6852e-2 11 -12 -72 185 -196 imp:n=1 u=2
27 3 9,9852e-2 11 -12 171 195 -196 imp:n=1 u=2
28 like 25 but trcl={(0 0.4064 0}

29 like 25 but trel=(0 0.8128 0)
30 like 25 but trel={0 1.212% 0)
31 like 25 but trcl=(0 1.6256 0)
32 like 25 but trel=(0 2.032 )
33 like 25 but trcl=(0 2.4384 0)
34 like 25 but trel={0 2.8448 ()
35 like 25 but trcl=(0 3.2512 0)
36 like 25 but trcl=(0 -0.4064 O)
0 -0.8128 Oy

37 like 25 but trcl={

38 like 25 but trecl=(0 -1.2129 0)

39 like 25 but trel=(0 -1.6256 0)

40 like 25 but trcl={0 -2.032 0}

41 like 25 but trcl=(0 -2.4384 0

42 like 25 but trcl=(0 -2.8448 0)

43 like 25 but trcl=(0 -3.2512 0)

44 like 25 but trel={0 -3.6576 G}

c

¢ ++xxx Ba element { N-7 AE4 ) *x***x*
45 i} 7 -8 9 -10 imp:n=1 w=61 fill=44 trci=(38.6 7.72 0.)
670 3 9.9852e-2 -53 52 imp:n=1 u=%4

350 2 £.029%e-2 -217 #6870 imp:n=1 u=44
671 5 1.2049e-1 #5670 #350 u=44 imp:n=1

c

c *** Ba -reflector ( N-8 AAL ) ***=*
413 0 7 -8 % -10 imp:n=1 u=61 £i11=43 trcl=(38.6 0. 0. )
672 3 9.9852e-2 -23 24 imp:n=l u=43

351 2 6.029%e-2 -217 #672 imp:n=1 u=43
673 5 1.204%e-1 #672 #351 u=43 imp:n=1

o

c *** Ba -reflecter [ N-§ 3B3& ) *x***



404
674
352
675

441
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7 -8 9 -10 imp:n=l u=61 £ill=45 trel=(-30.88 7.72 0.}
.9852e~2 -152 52 imp:n=1 u=45
.0299e-2 -217 #674 imp:n=1 u=45
.2049e-1 4574 #352 u=45 imp:n=l

N W O
= ooy

** B -reflector ( N-8 BRAZ ) ***=x
7 -8 9 -10 imp:n=] u=62 £ill=46 trcl=(30.88 23.16 0. )
.9852e-2 -23 §7 imp:n=1l u=456
.029%8e-2 -217 4650 imp:n=1 u=45
.204%e-1 #650 #353 u=456 imp:n=1

ot Ly O %
= ooy WO

** Ra -reflector { N-§ AD3 ) *****
7 -8 9 -10 imp:n=1 u=62 £i11=47 trcl=(0. 23.16 0. )
,9852%2e-2 -56 25 imp:n=1 u=47
.029%e-2 -217 #652 imp:n=1 u=¢7
.2049e-1 #652 #354 u=47 imp:n=l

LS o B % B = B 5
W

*x*x Be —reflector { N-§ BARl" ) **x**
7 -8 9 -10 imp:n=1 u=62 £i11=48 trcl={ 38.6 23.16 0. )
.9852e-2 -153 imp:n=1 u=48
.9852e-2 -23 24 imp:n=1 u=48
.029%e-2 ~217 4654 #6535 imp:n=1 u=48
.204%e-1 #654 #655 #355 u=48 imp:n=1

LS NI NI 5V )
— Oh WO O

*** Be -reflector { F-4 A ) *¥**~
5 1.204%9e-1 7 -8 § -10 imp:n=1 trcl=(-15.44 49.52 0. ) =58

*+ Bo -reflector ( N-§ BAZ ) #*x*x
154 -155 156 -157 imp:n=1 u=68 £i}1=4% trcl=(7.72 41.8 C. )
9.9852e-2 -23 67 imp:n=1 u=49
6.0299e-2 -217 #658 imp:n=1 u=49
1.2049%e-1 #658 #356 u=4% imp:n=l

**r* Ba -reflector { N-§ AB4' } *=***

0 7 -8 9 -10 imp:a=l n=68 £ill=51 trel=(0. 34.08 0. )
3 9.9852e-2 -1533 imp:n=1 u=51

3 9.9852e-2 ~152 52 imp:n=1 u=51

2 6.029%a-2 -217 #6560 #6861 imp:n=1 u=31

5 1.20492-1 #660 #661 #3537 u=31 imp:n=1

** Be -reflector ( N-8 JAl’ } *****
19 =20 21 ~22 imp:n=1 u=68§ £ill=52 trcl=(30.88 34.08 0. )
9,9852e-2 ~23 24 imp:n=1 u=52
6.0299%e-2 -217 #863 imp:n=1 u=32
1.204%e-1 #4663 #358 u=52 imp:n=1

rxxr o Fleg P4 { G-6 fill=4 universe=gZ ) **x*xxi+

0 39 -20 21 -22 imp:n=l £ill=4 u=62 trcl=(-15.44 15.44 0. )
7 8.4304e-2 -26 “imprn=1 u=4
6 1.0e-10 -25 #47 imp:n=1 u=4
7 B.4304e-2 -24 #47 #48 imp:n=1 u=4
3 9.9852e~2 -23 #47 #48 #49 imp:n=1 u=d
2 £.0299e-2 #47 #48 #29 450 imp:n=1 u={

=+++* 4 hples al-reflector Ne.l ( J-7 fill=5 universe=sgl ) **x*¥
ichibu syuusei ****xxxrxxs

.0 i
.0299e-2 455 #56 #57 #58 #39 #60 §
impin=1 u=5
w*ow ok ke Al * kXXX
3 9,9852e-2 27 28 imp:n=i u=5
like 53 but trcl=(-3.5 -3.5 0.)
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410
690
591

411
692
693

85
g7
88§
8%
90

91
92
93
94
359
95
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*RETNX sSUus LA &

7 8.4304e-2 =34 imp:n=1 u=5

3 9.9852e-2 -33 34 imp:n=l u=3
3 9.9852e-2 -31 32 imp:n=1l u=3
3 9.9852e-2 -29 30 imp:n=l u=>
7 8.4304e-2 -36 29 imp:n=1 u=>
3 9.9852e-2 -35 36 lmp n=1 u=5
like 37 but trcl=(3.5 -3.50.)
like 38 but trcl= (3 5 -3.5 0. )
like 39 but trcl={3.5 -3.5 0.}
like 60 but trecl={3.5 -3.5 0.}
like €1 but trcl={(3.5 -3.5 0.}
like 62 but trcl={3.5 -3.5 0.}

*+++% 4 holes al-reflector No.2 ( H-7 fill=6 universe=g£l ) *=*x¥

19 -20 21 -22 imp:n=l fill=f u=6l trcl=(-7.72 7.72 0.)
L029%e-2 471 #72 #73 474 #75 £76 477 #78 #79 480 461 #82
#84 imp:n=1 u=6
kR kK Al *tk kK
3 9.9852e-2 -35 36 imp:n=1 u=%
like 71 but trel={3.5 -3.5 0.}
& % o gk 5uUs LEE X2
.4304e-2 -42 imp:n=1 u=6
.9852e-2 —-41 42 imp:n=1
.9852e-2 -39 40 impin=1
.9852¢-2 -37 38 imp:n=l
n=1
n=1

| S e =)
u

=
Bl

=1 L L o ~d

.4304e-2 -28 37 imp:
.9852e-2 -27 28 imp:
like 73 but trcl=(-3.
like 74 but trel=(-3.
like 75 but trcl=(-3.
like 76 but trel=(-3.
like 77 but trcl=(-3.
like 78 but trcl=(-3.

W 00 WD WD W 00
T Gy Yy Oy

=

w

|

Lad
S D OO O Ol

o nnn oy
]
La
L oo noun dn

wx% Al —reflector [ Q-7 universe=6l ¢ )} *****

2 6.029%e-2 7 -8 9 -10 imp:n=1 u=61 trcl=(46.32 7.72 0. )}
**x pl —reflector ( Q-7 universe=6l M ) *****

2 6.0299%e-2 148 -149 150 -151 imp:n=1 u=61 trcl=(61.76 7.72 0.

*x% Al -reflector { Q-8 universe=6l MA | »*¥x*

148 -149 150 -151 imp:n=1 u=61 fill=41 trcl=(61.76 0. 0. )
.9852e-2 -23 24 imp:n=1 u=4l
.0299e-2 #690 u=41 imp:n=1

DL O
O AO

*x* A1 —raflector { P-8 universe=61 c Al | w***xx**

7 -8 9 -10 imp:n=1 u=61 fill=42 trcl=(54.02 0. 0.}
.9852e-2 -23 24 imp:n=1 u=42
.029%e-2 $692 u=42 imp:n=l

B LD O
oy A0

*xx+xx HR-]1 HR-2 ( D-5 fill=8 universe=62 } ****x

¢ 7 -8 9 -10 imp:n=1 fill=8 u=62 trcl=(-38.6 22.16 0. )
2 6.029%-2 47 imp:n=1 u=8

7 8.4304e-2 -44 43 imp:n=1 u=8

7 §.4304e-2 ~46 45 imp:n=1 u=8

3 9.6852e-2 #87 #88 #89 imp:n=1 u=8

*xk%x o F3,6,7,9,10 (JA¢ Fy  ( F-11 £111=% universe=64 ) *=x=*
0 19 -20 21 -22 imp:n=1 fill=9 u=54 trci=(-23.16 -23.14 0. }
§ 1.0e-10 -25 26 imp:n=1 u=9

3 9.9852e-2 -23 24 imp:n=1 u=9

5 1.204%e-1 23 $359 impin=1 u=9

2 6.02992-2 -217 #92 #93 imp:n=l u=9

7 8.4304e-2  #92 493 #94 #3359 imp:n=1 u=9
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c

c exxxx 3281,2,3,12,13 (AR32S) { E-6 £i11=10 universe=62) *****
c

c LR X R 2 lChlbU hankou *kAEXE T AL,

c

96 0 7 -8 9 -10 imp:n=l £i11=10 u=62 trcl=(-30.88 15.44 0. )
97 7 8.4304e~2 -26 imp:n=1 u=10

98 2 6.02%9e-2 -54 48 imp:n=1 u=l0

99 2 6.029%-2 -50 49 imp:n=1 uv=10

100 7 8.4304e-2 -52 51 impin=1 u=10

970 3 9.9852e-2 -53 52 imp:n=1 u=10

360 2 6.0299%9e-2 53 -217 imp:in=1 u=l0

101 5 1.204%e-1 53 217 dimp:n=1 u=l0

102 6 1.0e-10 #87 #98 #99 #100 #101 4370 #360 imp:n=1 u=10

c

C sxvx+ 3851,2,3,4 (AD38S) ( F-5 fill=1l universe=§2) *****

c

c Tk k xRk ichibu henkou kEkEkREIRTEAA RS

c

103 0 7 -8 9 -1 imp:n=1 fill=11 u=62 trel=(-23.16 23.16 0. )
104 7 8.4304e-2 ~26 imp:n=1 u=1l
105 2 6.0299%e-2 -54 48 imp:n=1 u=1l
106 2 6.02%%e-2 -50 45 imp:n=1 u=ll
107 7 8.4304e-2 -25 55 imp:n=1 u=1l
108 5 1.204%e-1 56 217  imp:n=l u=1l
§71 3 9.9852e-2 25 -36 imp:n=l u=lil
361 2 6.0299e-2 56 ~217 imp:n=1 u=1l
108 6 1.0e-10 #104 $105 $106 %107 #108 #9371 #361 imp:in=1 u=l1
c
c
c rrvxxxr -5 -5 7 simulate capsule ***rrxx¥aid
c
435 0 7 -8 © -10 imp:n=l u=62 £i1l=53 trel=(-7.72 23.16 0. )
985 7 8.4304e-2 -276 imp:n=1 u=33
986 7 £.4304e-2 -283 imp:n=1 u=53
987 7 8.4304e-2 -284 imp:n=1 u=53
988 7 8.4304e-2 -285 imp:n=l u=33
989 7 8.4304e-2 -286 imp:n=l u=53
990 7 8.4304e-2 -287 imp:n=1 u=53
991 7 8.4304e-2 -288 imp:n=1 u=53
892 7 8.4304e-2 277 -278 imp:n=l u=33
993 2 6.0299%-2 27% -280 imp:n=1 u=53
994 7 8.4304e-2 281 -282 imp:n=1 u=53]
995 3 §.9852e-2 282 -56 imp:n=1 u=53
362 2 6.029%e-2 56 -217 imp:n=1 u=33
996 5 1.204%e-1 56 217 imp:n=1 u=53
61

JDe-10 4985 £986 %987 #9588 %989 #990 #9851 #992 #5493 #5934
4995 996 #362 imp:n=1 u=53

997

C

c

I *x*x%x REe¢  (REG) [ M-8 fill=12 universe=61 ) *****

110 ¢ 7 -8 9 -10 imp:n=1 £ill=12 u=61 trcl=(30.83 0. 0. )

111 3 9.9852e-2 -73 32 imp:n=1 u=12
112 5 1.204%e-1 #111  imp:n=1 u=12

c

c *xxxx water (BAW) ( K-12 f£ill=13 universs=84 ) x****

113 0 7 -8 9 -10 imp:n=1 £ill=13 u=44 trel=(15.44 -30.88 C. )
114 3 9.3852e-2 -23 imp:n=1 u=13

363 2 6.0299e-2 -217 #114 imp:n=1 u=13

115 5 1.204%e-1 #114 #3623 imp:n=1 uv=13

c

c rkext Ne & (M-7 Fil11=14 universe=fl ) *****

116 ¢ 57 -58 59 -60 imp:n=l £ill=14 u=61 trcl=(33.88 7.72 0. )
117 7 8.4304e-2 -44 43 imp:n=l u=1l4

118 7 8.4304e-2 -46 45 imp:n=1 u=14

119 2 6.029%e~-2 47 impin=1 u=14
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120 3 §.9852e-2 #117 #118 #119 imp:n=1 u=14

C *xxxx OWL-1 (D~7 fill=15 universe=gl ) *****
1210 7 -8 9 -10 imp:n=1 £ill=15 u=61 trcl={(-38.5 7.72 0. )

122 7 8.4304e-2 -61 24 imp:n=1 u=15

123 7 8.4304e-2 -83 62 imp:n=1 u=1l5

124 7 8.4304e~2 -65 64 imp:n=1 u=15

125 2 6.029%e-2 66 imp:n=1 v=15

176 3 9.9852e-2 4122 #123 #124 #125 imp:n=1 u=13

c

o *»xx+% JIc  (D-§ fill=16 universe=6l )} *****

c 127 like 410 but trcl=(-38.6 9. 0. } u=6l

127 0 74 -75 76 -77 imp:n=1 £ill=16 u=61 trcl=(-38.6 C. 0. )

c 128 8 1.363le-1 -6% imp:n=1 u=16

o 129 9 8.4701le-2 -68 69 imp:n=1 u=l6

c 130 6 1.0e-10 -67 68 imp:n=1 u=l$

C beron yamete air to suru by Y.Nagac 1996.02.27

130 6 1.0e-10  ~§7 imp:n=1 u=16

131 2 6.0299e-2 -24 67 imp:n=1 u=16

132 2 6.029%-2 23 imp:n=1 u=i6

133 3 9.9852e-2 $#130 #131 #132 imp:n=1 u=16

C

c *txx% MEUJ B ({J-8 f£ill=17 universe=gl ) *****

134 0 7 -8 9 -10 imp:n=l £ill=17 u=61
trcl=(7.72 0.0, 010 100 001}
135 2 6.0299e-2 4136 #137 4138 4139 #140 #141 #142 §143 #144 #145
2146 4147 #1485 %149 4150 #151 #152 #1523 #154 #155 $#156 #1537 #158 #1539
#160 #161 #1672 4163 #164 #165 #165 #167 #168 #169 4170 4171 #172 #173
#174 %175 4176 imp:n=1 u=17
136 10 5.2346e-2 15 -16 17 -18 5 -6 imp:n=1 u=l7
137  like 136 but trcl=(0 0.4064 0)
138 like 136 but trcl=(0 0.8128 0)
139  like 136 but trel=(0 1.2192 O)
140  like 136 but trcl=(0 1.6256 0)
141  1ike 136 but trel=(0 2.032 0}
142 like 136 but trcl=(0 2.8443 Q)
143 like 136 but trcl=(0 2.4384 0)
144  1like 136 but trel=(0 3.2512 ©)
145 like 136 but trel={(0 3.6576 0)
146  1like 136 but trcl=(0 -0.4064 0)
147  like 136 but trel=(0 -0.8128 0}
148  like 136 but trcl=(0 -1.2192 O}
149  like 136 but trcl=(0 -1.62536 0)
150  like 136 but trcl=(0 -2.032 O}
151 like 136 but trcl=(0 -2.8448 0)
152  like 136 but trcl=(0 -2.4382 0)
153  like 136 but trecl={0 -3.2512 0)
154 like 136 but trel=(0 -3.6576 0)
155 3 9.9852e-2 11 -12 =70 14 195 -19¢ imp:n=1 u=1l7
15¢ 3 9.8852e-2 11 -12 -72 195 -196¢ imp:n=1 u=l7
157 3 9.9852e-2 11 -12 71 195 -194 imp:n=1 u=17
158  like 155 but trcl=(0 0.4064 0)
159  like 155 but trcl=(0 0.8128 0}
160  like 155 but trel=(0 1.2129 0)
161  like 155 but trcl=(0 1.625% 0)
162 like 155 but trecl=(0 2.032 O)
163  like 155 but trcl=(0 2 )
164 like 155 but trcl=(C 2 )
165 like 155 but trcl={0 3 )
166 like 155 but trecl={0 -0.4064 0}
167 like 155 but trecl={0 -0.8128 0)
168  1like 155 but trcl=(0 -1.212% 0)
0)

{
169 1like 155 but trci=(0 -1.6255
170 like 155 but trel=(0 -2.032 0)
171 like 155 but trcl={(0 -2.4384 0}
172 like 153 but trcl=(0 -2.8448 0}



17%
180
181
182
183
184
185
186
187
188
189
190
191
192
193
154
185
186
197

233
234
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like 155 but trcl={0 -3.2512 9}
like 155 but trcl=(0 -3.6576 0}

3 9.9852e-2 11 -12 196 imp:n=1 u=17
3 9.9852e-2 11 -12 -1%5 imp:n=1 u=17
sx+x+ MEU ¢ (F-5 fill=18 universe=§2 ) *****

0 7 -8 9 -10 imp:nsl fill=18 u=62
trel={-23.16 15.44 0, 010 100 0C1)

2 §.029%e-2 4170 £180 4181 #182 #183 4184 4185 #18¢ #187 #4188

4189 $100 #101 #192 #1093 #194 #$195 #196 #197 #1599 #200 #201 #2062

4203 4204 4205 #205 4207 $208 #209 4210 #211 #212 #213 #214 #2153 4216

#217 $#218 #2169 4220 imp:n=1 u=18

15 5.0443e-2 15 -14 302 -303 5 -6 impin=1 u=18

like 17% but trcl=(0 0.4064 0)

like 17% but trecl=(0 0.8128 0)

like 179 but trel={0¢ 1.21%2 ()

like 17% but trecl=(0 1.6256 0)
like 179 but trecl=(0 2.032 0)
like 179 but trcl=(0 2.8448 ()
like 179 but trecl={(0 2.4384 ()
like 179 but trcl=(0 3.2512 0)

like 179 but trcl=(Q 3.6576 0}
like 179 but trcl=(0 -0.4064 0)
like 179 but trcl={0 -0.8128 0)
like 179 but trel=(0 -1.2192 0)
like 176 but trel={0 -1.6236 ()
like 179 but trcl=(0 -2.032 0}
i1ike 179 but trel=(0 -2.8448 0}
like 179 but trel={0 -2.4382 0)

like 179 but trcl={0 -3.2512 O}
like 179 but trcl={0 -3.6576 Q)
3 9.9852e-2 11 -12 -70 14 195 -196 imp:n=1 u=18
3 9,9852e-2 11 -12 -72 195 -196 imp:n=1 u=18
3 9.9852e-2 11 -1z 71 185 -196 imp:n=1 u=18
like 199 but trel=(0 0.4064 Q)
like 199 but trel=(0 0.8128 0)
like 199 but trel=(0 1.212% 0)
like 199 put trcl=(0 1.6256 0}
like 199 but trel=i(0 2.032 0)
like 199 but trel={(0 2.4384 0)
like 199 but trecl={0 2.8448 0}
like 199 but trcl={(0 3.2512 0)
like 199 but trel=(¢ -0.4064 9)
iike 199 but trecl=(0 -0.8128 0)
like 199 but trel=(0 -1.2129% O}
like 199 but trci=(0 -1.6256 Q)
like 199 but trel=(0 -2.032 O}
like 199 but trel=(0 -2.4384 0)
l1ike 189 but trel=(0 -2.8448 0)
like 199 but trel={0 -3.2512 0}
like 196 but trcl={(0 -3.6576 0)

3 9.9852e-2 11 -12 196 imp:n=1 u=18
3 6.985%2e-2 11 -12 -195 imp:n=1 u=18

tx+vx Ga-1 3 upper limit (I-6 £ill=20 ) =**=*
0 7 -8 9 -1¢ 251 -227 imp:n=1 £il11=20
u=59) trcl={0 15.44 ¢ 010 100 00 1)
2 6.02992-2 -78:79:-80:81 imp:n=1 u=20
3 9.9852e-2 $233 #235 $236 %237 #2308 $239 4240 #241 %242 #243
4244 745 $246 $247 4248 #2489 ¥250 %251 #3252 #253 #254 #2355 #256 #2137



235

236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
231
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
287
268

391
352
393
394
3985
396

c
397
398

232
961

C

269
270
271

272
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5758 #259 #260 #261 $262 #263 #4264 #265 £266 $267 #2638

5391 #3092 4393 4394 #395 #39%5 #4397 #398 imp:n=1 u=20

7 £.0205e-2 82 -83 B4 -85 195 -196 #236 #237 #238 #239 #4240 #241 #242
§243 4744 $245 #2456 $247 #248 #249 #250 #251 #252 4253 #254 #2553 4256
4257 #7258 $259 $260 $261 #262 £263 #264 #265 £266 4267 #268 imp:n=1 u=20
3 9,9852e-2 88 -89 B4 -86 195 -194 impin=1 u=20

3 9.9852e-2 B8 -89 87 -85 195 -196 imp:n=1 u=20

3 9.9852e~2 88 -89 %0 -91 135 -196 imp:n=1 u=20

like 238 but trcl=(0, 0.386 0. }

like 238 but trcl=(0. 0.772 0. }

like 238 but trci=(0. 1.185 0. }

like 238 but trcl=(0. 1.544 0. }

like 238 but trel=(0. 1.93 0. )

like 238 but trcl=(0. 2.316 0. )

like 238 but trel=(0. 2 L)
like 238 but trcl={C. 3.088 0.)
like 238 but trcl={(C. 3 )
like 238 but trel={0. 3.

like 238 but trel={0. 4

like 238 but trcl={0. 4

like 238 but trcl={0. 3
like 238 but trel={(0. 3

11 5.3948e-2 92 -93 %4 -

like 253 but trcl={(0.

like 253 but trel={0.

like 253 but trel={0.

like 253 but trcl={C.

like 253 but trcl=(0.

like 253 but trecl=(0.

like 253 but trecl=(0.

like 253 but trcl=(0.

like 253 but trel={0.

like 253 but trel={0.

like 253 but trcl=(0.

like 253 but trcl=(0.

like 253 but trcl=(0.

like 253 but trcl=(0.
like 253 but trcl=(0.

6 0.)
20.)
890.)
40.)

5 ;6 impin=1 u=20

~] LD AD O Oy N GO e O

Cnn s B Wit W R R = = 2O O
o 3 oy B Q0 e 5D ] L)W U

$.0299e-2 82 -88 84 -85 186 -143 imp:n=1 u=20

6.0299e-2 89 -83 84 -85 196 -143 imp:n=1 u=20

£.4304e-2 88 -89 102 -103 142 ~143 (-104:105:-106:107) imp:n=1 u=20
8.4304e-2 82 -83 84 -85 143 -218 (-104:105:-106:107) imp:n=1 u=20
8.4304e-2 108 -169 110 -111 218 -237 (-104:105:-106:107) imp:n=1 u=20
2 9.3291e-2 112 -113 114 -115 218 -227 (-108:109:-110:111} imp:n=1 u=20

[l BN IR B S ) S ]

6.0299e-2 82 -8§ 84 -85 -195 217 imp:n=1 u=20
6.

2
7 6.0299e-2 89 -83 84 -85 -195 217 imp:n=1 u=20

like 960 but trel=(0. 0. 0. C10 100 00 1)
like 9560 but trcl=(0. -15.44 0. 010 100 001)

*exx% SH-7 350 Omm(water 26.5do) (G-8 fill=2] ) *=*=**
0 7 -89 -10 251 -227 imp:n=1 £i1l=21 u=50

trel=(-15.44 0, 0. 010 100 001}
2 6.0299e-2  -78:79:~80:81 imp:n=1 u=Z1
3 9.9852e-2 £270 #272 #273 $#274 #275 4276 #277 #2798 #279 #4280
4781 #282 £283 $2854 ¥285 4286 4287 #288 #2895 #290 #291 #2927 #4293 §29%4
$295 $296 #297 $298 £299 #300 #301 #302 ¥303 #304 #305 #306 #307 £308
£309 $310 #311 #312 #3123 imp:n=1 u=Zl

kW ko f0110wer x ok F ok

2 6.0299e-2 82 -83 84 -85 -256 259 #273 §274 4273 ¥276 4277 278 #27%
280 ¥281 4282 #2831 4284 #285 286 $287 #288 £289 #290 #291 #2527 #2983



273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
295
300
31
302
303
304
305

306
307
308
306

c
310
311

c
312
313

314

o oo

359
370
371
372
373
374
373
378
377
378
379
380
38l
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47G4 4205 296 #2357 4298 #2069 #300 #301 4302 $303 #304 #3035 imp:n=1 u=Zl

3 9.9852e-2
3 9.9852e-2
3 9.9852e-2
like 275 but
like 275 but
like 275 but
like 275 but
like 275 but
like 275 but
like 275 but
like 275 but
like 275 but
like 275 but
like 275 but
like 275 hut
like 275 but
like 275 but
11 5.3948e-2
like 290 but
like 290 but
like 290 but
like 290 but
like 290 but
like 2890 but
like 290 but
like 290 but
like 2590 but
like 290 but
like 250 but
like 290 but
like 290 but
like 290 hut
like 290 but
EE & & 4
2 6.026%e-2
2 £.029%e-2
7 8.4304e-2

7 §.4304e-2

7 8.4304e-2
12 9.32%1e-2

2 5.029%-2
2 6.029%-2

like 269 but

88 -89 84 =86 -256 259 imp:n=1 u=2l
g8 -89 87 -85 -258 259 imp:n=1 u=2l
88 ~89 %0 -91 -256 259 imp:n=1 u=Zl
trcl=(0. 0.386 0. )

trei=(0. 0.772 0. }

trel=(0. 1.185 0. )

trecl={(0. 1.544 0. )

trecl={0, 1.3 0. )

trel={0. 2.316 0. )

trel=(0. 2.702 0. )

trel=(0. 3.088 0.

trel=(0. )
trcl={0.
trcl=(0.
trcl=(0.
rrel=(0. 5.018

trcl=(0. 5.404 0.

92 -93 94 =95 -257 260 imp:n=1 u=2Z1
trel=(0, 0.386 0. }

trel=(0. 0.772 0. }

trel=(0. 1.185 0. }

trel=(0. 1. }
trel=(0. 1.93 0.
trcl=(0.
trel=(0.
trel=(0.
trel=i(0.
trel=1(0.
trel=(0.
trcl=(0.
trel={0.
trcl=(0.
trel=(0. 5.79 0. )

jolnt parts *****

82 -88 B4 -85 256 -254 imp:n=1 u=21

89 -83 84 -85 256 -254 imp:n=1 u=21

88 -89 102 -103 258 -254 (-104:105:-106:107) imp:n=1 u=2Zl

3.474 0.
3.86 0. )
4.246 0. )
4.632 0. )
0. )
)

82 -83 84 -85 254 -253 (-104:105:-106:107) imp:n=1 u=21

108 -109 110 -111 253 -252 (-104:105:~106:107) imp:n=1 u=21

112 -113 114 -115 253 -255 (-108:109:-110:111) dmp:n=1i u=2l
82 -88 84 -85 261 -25% imp:n=1 u=Zl

89 ~83 84 -85 261 ~25% imp:n=1 u=21

trel=(15.44 0. 0. 010 100 CC1)

*xkk% OGL-1 (*** £il1l=27 universe=68 | **¥x*

0 133 -134 135 -136 imp:n

2 6.0299e-2
6 1.0e-10

13 8.03518e-2
6 1.0e-10

14 8.4556e-2
6 1.0e-10

7 8.4304e-2
6 1.0=2-10

13 8.0518e-2
5 1.0e-10

13 8.0518e-2

3 9.9832e-2 w370 #371

=1 fi1l=27 u=68 trci={-11.38 37.%4 0.}

132 imp:n=1 u=27

-122 imp:n=l u=Z7

-123 122 imp:n=1 u=27
-124 123 imp:n=1 u=27
-125 124 imp:n=1 u=27
=126 125 imp:n=1 u=27
-127 126 imp:n=1 u=27
-128 127 imp:in=1 u=27
-129 128 imp:n=1 u=27
-130 128 imp:n=1 u=27
-131 130 imp:n=1 u=27

#372 #373 #374 £375 #3760 #377 #378 #3739 £380
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imp:in=1 u=27
c
c
o *xxtk ONL-2 (fill=28 universe=68 } ****+
C
382 0 133 -134 135 -136 imp:n=1 £i11=28 u=68 trcl=(19.3 37.5%4 0.}
383 2 6.02%9e-2 141 imp:n=1 u=28
384 7 8.4304e-2 -138 137 imp:n=1 u=28
385 7 B8.4304e-2 -140 139 imp:n=1 u=28
386 3 9.9852e-2 #383 #384 #385 imp:n=1 u=i8
C
c
c #xx¥¥ gamma shielding plate { £il1=29 universe=68 ) *****
¢
388 2 6.029%-~-2 209 -210 216 -212 imp:n=1 u=68
c
C
C [ S SR 2 SRR RS R EER RS R R RS S 2 8 2 ]
C kumitate (u=50)
c XS T L RS SR RS SRR SRS LRSS R LSS SR LR ST
C
c
c e u=§l ---—-
401 0 191 =192 3 -213 219 -218 #269 #3314 #232 imp:n=1 £ill=41 u=30
c
c B->0 1->8
C
402  1like 85 but trcl=(-34.04 7.72 0. )
403  1like 45 but trcl=(-46.32 7.72 0. )
od 404 1like ** but trcl=(-30.88 7.72 Q. }
405  1like 134 but trcl=(-23.16 7.72 0. 010 100C 0C1)
406 like 4 but trel=(-15.44 7.72 0. 010 160 001}
407 like 4 but trel=(15.44 7.72 0. 010 100 001
421  1ike 134 but trcl=(23.16 7.72 0. 010 100 001
408  like 85 but trcl=(54.04 7.72 0. }
c 409 like B85 but trecl={(61.76 7.72 0. )
c
C 410 like ** but trcl={61.76 0. 0. }
c 411 like ** but trcl=(54.04 0. G. }
412 like 411 but trcl=(46.32 0. 0. }
¢ 413 1like ** but trel=(38.6 0. 0.
414  like 4 but trecl=(23.1%6 0. 0. 010 1060 001
415 like 134 but trel=(-7.72 0. ¢. 010 100 001)
416 like 4 but trecl=(-23.16 0. 0. 010 100 001)
417  like 96 but trcl=({-~30.88 0. 0. ) u=6l

418  like 411 but trel=(-46.32 0. 0. )
419  like 411 but trel=(-54.04 0. 0. }

420 3 9.9852e-2 £402 #403 #404 #405 #121 $406 #69  #4  #52 #407 4116
445 485 #408 4409 #4310 #411 #412 #413 #110 #414 #134 #415
4416 $417 127 $418 #419 #421 imp:n=1 u=6l

c
<

c - u=62 -----

c

o B->Q 5 -»6

c

431 0 191 -192 213 -194 219 -Z18 #960 imp:n=1 fill=62 u=50
o

432 like 85 but trecl=({-54.04 23.16 §. ) u=42

433  like 45 but trcl=(-46.32 23.16 0. ) u=58d

434 like 45 but trecl=(-30.88 23.16 0. ) u=62

435  like 437 but trel=(-15.44 23.16 0. ) u=82

o 436 like 103 but trel=(-7.72 23.16 0. )

c 437 like ** but trcl=(0 23.15 (. } u=62

438  like 103 but trel=(7.72 23.1%8 0.)
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439  like 437 but trcl={15.44 23.16 0. ) u=62
440 like 436 but trcl=(23.16 23.16 0. )

443 like 85 but trcl={46.32 23.16 0. ) u=§2
444 like 85 but trel={54.04 23.15 0. ) u=62

445  like 409 but trcl=(61.76 23.16 0. ) u=62

445 like 409 but trcl={61.76 15.44 0. } u=62

447 tike 85 but trcl=(54.04 15.44 Q. ) u=62

448  like 85 but trcl=(44.32 15.44 0. ) u=62

449 like 94 but trcl=(38.6 15.44 0. ) u=62

450 like 404 but trcl=(30.88 15.44 0. ) u=6Z

451 like 177 but trel=(23.16 15.44 0. 018 100 00 1)

452  like 46 but trcl=(15.4¢ 15.44 0. ) u=62

453 like 134 but trel=(7.72 15.44 0. 610 100 001) u=62
455 like 134 but trci=(-7.72 15.44 0. 10 100 QO01) u=e2
o 456  like 210 but trcl=(-23.16 15.44 0. ) u=62

457 like 404 but trcl=(-38.6 15.44 0. ) u=€2

458 like 85 but trcl={-46.32 15.44 0. ) u=62

459 like 85 but trcl={-54.04 15.44 0. ) u=62

460 3 9.9852e-2 £432 $433 $434 #435 #436 $437 #4380 #439 §440 F441 #4427 #443
$444 $445 #4446 #447 $448 4440 #450 #4510 #452 #4353 #455 #457
$458 £45% $46 #96 #86 4103 #177 imp:n=1 u=62

c

c

c

¢ - u=63 ww=-——-

c

c ->Q §->10

c

461 0 191 -192 -3 214 219 -218 #961 imp:n=1 fill=63 u=50

C

462 like 409 but trel=(-5¢.04 -7.72 0. ) u=63

463 like 409 but trcl=(-46.32 ~7.72 0. ) u=63

464  like 409 but trcl=(-38.6 -7.72 0. } u=63

465 like 404 but trci={-30.88% -7.72 0. ) u=63

466  like 134 but trcl=(-23.16 -7.72 0. 01010000 1) u=63
467 like 4 but trel=(-15.44 -7,72 0. 01010000 1) u=63
468 like G52 but trcis=(-7.72 -7.72 0. ) u=£3

469 iike 4 but trecl=( C. -7.72 0. 010100001 ) u=63
470 like 69 but trcl=(7.72 -7.72 0. ) u=63

471 like 4 but trcl=(15.44 -7.72 0. 010100001 ) u=63
472  like 134 but trecl=(23.15 -7.720. 01010000 1) u=83
473 like 51 but trcl=(30.88 -7.72 0. ) u=63

474  like 45 but trel=(38.6 -7.72 0. ) u=63

475  1like 85 but trel={46.32 -7.72 0. } u=83

476 like 85 but trcl={54.04 ~7.72 0. } u=63

477  like 409 but trcl=(6l.76 -7.72 0. } u=63

c

478 like 408 but trcl=(61.76 -15.44 G. } u=63

47%  like 85 but trci=(54.04 -15.44 0. } u=63

480 like 411 but trcl=(46.32 -15.44 0. } u=63

481 like 96 but trcl={38.6 -15.44 0. } u=83

482  like 45 but trci=(30.88 -15.44 0. )} u=63

483  like 177 but trci=(23.16 -15.44 0, 01010000 L} u=63
484  like 46 but trci=(15.44 -15.44 0. } u=63

485 like 134 but trcl={7.72 -15.44 0, 01010000 1) u=63
487 like 134 but trcl=(-7.72 -15.44 0, 010100001} u=83
488 like 46 but trel=(-15.44 -15.44 0. ) u=§3

489  like 177 but trcl=(-23.16 -15.44 0. 01010000 1) u=f3
490  like 96 put trcl=(-30.88 -15.44 0. ) u=63

491 like 45 but trel={-38.6 -15.44 0. )} u=63

492  like 85 but trcl=(- 46 32 -15,44 0. ) u=83

493 like 85 but trcl=(-54.04 -15.44 0. ) u=63

494 3 9.9852e-2 £462 %453 #464 $465 $466 £457 #4683 #4693 #47C 7471 #472
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2473 %474 $475 $476 $477 4478 #479 $480 #481 #482 #484 #485
$487 §488 #489 #490 4491 #492 #493 #483 imp:n=l u=83

c

c

c

o -—-- u=g4 -———-

o

c B->0Q 11 ->» 12

c

500 0 191 -192 215 -214 21% -218 imp:n=1 fill=64 u=50
C

501 1like 85 but trel=(-54.04 -23.16 0. ) u=64
502 like B85 but trcl={-46.32 -23.16 0. ) u=64
503 like 404 but trol=({-38.6 -23.16 0. } u=64
504 like 45 but trcl=(-30.88 -23.16 0. )} u=64
505 like 624 but trcl={-15.44 -23.16 ¢. ) u=64
506 like 91 but trel=(-7.72 -23.15 0. }

507 like 624 but trel=(0. -23.16 0. ) u=64
508 like 91 but trecl=(7.72 -23.16 0. )

509 like 624 but trcl=(15.44 -23.16 0. ) u=64
510 1like 45 but trcl=(23.16 -23.16 0. ) u=64
511 like 86 but trcl=(30.88 -23.16 0. ) u=64
512 like 622 but trcl=(38.6 -23.16 0. ) u=64
513 like 85 but trcl=(46.32 -23.16 0. ) u=64
514 like 85 but trel=(54.04 -23.16 0. ) u=64
515  like 409 but trcl={61.76 -23.16 0. ) u=64
o

516 like 409 but trcl=(61.76 -30.88 0. } u=64
517 like 85 but trcl=(54.04 -30.88 0. ) u=64
518 like 411 but trcl=(46.32 -30.88 0. ) u=b4
519 like 404 but trcl=(38.6 -30.88 0. } u=&d
520 like 413 but trcl=(30.88 -30.88 0. ) u=64
521  like 442 but trcl=(23.16 -30.88 0. ) u=64
£22  like 624 but trecl=(7.72 -30.88 0. } u=64
523  like 91 but trcl=(0. -30.88 0. )

524 like 624 but trcl=(-7.72 -30.88 0. } u=64
525 like 91 but trel=(-15.44 -30.88 0. ) u=64
526  like 624 but trcl=(-23.16 ~30.88 0. ) u=64
527  like 441 but trcl=(-30.88 -30.88 0. ) u=584
528  like 404 but trcl=(-38.6 -30.88 0. ) u=64
528 like 85 but trcl=({-46.32 -30.88 0. ) u=64
530 like 85 but trcl=(-54.04 -30.88 0. ) u=64

531 3 9.9852e-2 #501 #502 #503 4504 #505 #506 #507 #5C8 4509 #510 #511 #512
$512 $514 #515 #5165 #517 #518 4519 §520 #521 #3522 #523 #524 #3525 #526
$527 £528 #529 4530 491 $#113 imp:n=1 u=64

c
C

c

c  ----- u=635 -~---

c

C B->Q 13 -> 14

c

540 0 191 -192 1983 -215 219 -Z18 imp:n=l £ill=63 u=30
c

541 like 85 but trcl=(-54.04 ~38.6 0. ) u=65

542 like 85 but trcl=(-46.32 -38.6 C. ) u=65

543  like B85 but trcl=(-38.6 ~38.6 0. } u=65

544  like 441 but trecl=(-30.88 -38.6 0. } u=€5

545  like 411 but trcl=(-23.16 -38.6 0. } u=65

546  like 411 but trcl=(-15.44 -38.6 0. } u=65

547 like 411 but trcl=(-7.72 -38.8 (. } u=65

548  like 411 but trecl=(0. -38.6 0. ) u=6>

549  like 411 but trel=(7.72 -38.56 0. } u=65

550 like 411 but trecl=(15.44 -38.6 0. } u=65

551  like 411 but trcl={23.16 -38.5 0. } u=65
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552 like 411 but trel=(30.88 -38.6 0. ) u=65
553 like 45 but trcl=(38.6 -38.6 0. ) u=65
554  1ike B85 but trcl=(46.32 -38.6 0. ) u=65
%55  1like 85 but trcl=(54.04 -38.6 0. ) u=65
556 like 409 but trcl=(61.76 -38.6 0. ) u=65

c

557 like 411 but trel={61.76 -46.32 0. ) u=65
558 like 85 but trei={54.04 -46.32 0. } u=65
559  like 411 but trcl=(46.32 -46.32 0. } u=€5
560 like 85 but trcl=(38.6 -46.32 0. } u=85
561 like 85 but trcl={30.88 -46.32 0, } u=&5
562 like B85 but trcl=(23.16 -46.32 0. } u=85
563 like 85 but trel=(15.44 -46.32 0. ) u=65
504 like B85 but trcl=(7.72 -46.32 0. } u=63
565 like 411 but trel=(0. -46.32 0. ) u=65
566 like 85 but trcl=(-7.72 -46.32 0. } u=85
567 like B85 but trcl=(-15.44 -46.32 0. ) u=65
568 like B85 but trecl=(-23.16 -46.32 0. ) u=65
569 like 113 but trcl=(-30.88 -46.32 0. ) u=65
570  like 85 but trel=(-38.6 -46.32 0. ) u=63
571 like 85 buft trcl=(-46.32 -46.32 0. } u=63
572  like 85 but trcl=(-54.04 -46.32 0. ) u=65

573 3 §.9852e-2 4341 #542 #543 #544 #545 4546 4547 #548 #549 #550 551 #3552
#553 #554 4555 #556 4557 $558 4559 #560 #5561 #562 4563 #3564 #565 #3566
#567 #568 #569 #570 4571 4572 imp:n=1 u=65

c

c

¢

¢ = u=66 --—--

o

[ N->Q 1->4

¢

586 0 200 -192 194 -1%7 21% -218 imp:n=1 £ill=6% u=50
c

%81 like 85 but frcl=(38.6 54.04 0. ) u=66
582 like 85 but trcl=(46.32 54.04 0. ) u=66
583 like 410 but trcl={54.04 54.04 0. ) u=66
584 1ike B85 but trcl=(61.76 54.04 0. ) u=66
c

585 like 409 but trcl={(38.6 45.32 0. } u=66
586 like 411 but trcl=(46.32 ¢6.32 0. } u=66
587 like 85 but trcl=(54.04 46.32 0. ) u=66
588 like 85 but trcl=(51.76 46.32 0. ) u=6%
c

58% like 411 but trcl=(38.6 38.6 0. ) u=66
590 like 85 but trcl=(46.32 38.6 0. ) u=66
591 like 85 but trcl={54.04 38.6 0. ) u=66
5§62  like 409 but trcl=(61.76 38.6 0. )} u=té
c

593  1ike 413 but trcl=(38.6 30.88 0. ) u=6%
594 like 85 but trcl={46.32 30.88 0. ) u=66
595 1ike 85 but trcl={54.04 30.88 0. ) u=66
596  like 409 but trcl={61.76 30.88 0. ) u=6é

597 3 9.9852e-2 #581 #582 #583 4584 4585 #586 #587 #5885 #5809 #4390 #591 #3592
#593 #5094 4595 #5%6 imp:n=1 u=66

B-E 1-4

598 0 191 -199 194 -197 219 -218 imp:n=1 £ill=67 u=30
630  like 85 but trcl=(-54.04 54.04 0. ) u=&7

_48_
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631 like 85 but trcl=(-46.32 54.04 0. } u=&7
632 like B85 but trecl=(-38.6 54.04 0. ) u=t7
631  like 85 but trcl={-30.88 54.04 0. ) u=67
£34 1like 409 but trcl=(-30.88 46.32 0. } u=&7

6§35 like 85 but trcl={-38.6 46.32 0. ) u=67
§36 like 85 but trcl=(-46.32 46.32 0. ) u=67
637 like 85 but trcl=(-54.04 46.32 0. ) u=67
638  like 85 but trcl=(-54.04 38.6 0. ) u=4§7
639  like 85 but trcl=(-46.32 38.8 0. ) u=67
640 like 85 but trcl=(-38,6 38.6 0. ) u=87

641 1like 409 but trcl=(-30.88 38.6 0. ) u=67

c 6542 like 420 ---> like 45 **** miss no tame

c 542  like 410 but trcl=(-30.88 30.88 0. ) u=67

642  1ike 45 but trcl=(-30.8% 30.88 0. ) u=67

643 like 45 but trcl=(-38.6 30.88 0. ) u=67

644 like 85 but trcl=(-46.32 30.88 0. ) u=67

645 like 8% but trel=(-54.04 30.88 0. ) u=87

646 3 9.9852e-7 #5630 #8631 #632 #633 #634 #635 7636 #637 #5638 #639 #640 4641

4642 #643 %644 #645 imp:n=1 u=87

a0 Q0000

00 0 15% -200 194 -198 219 -218 imp:n=1 £ill=68 u=50

(o]

u=68
u=688

601  1like 85 but trel=(- )

6§02  like 85 but trecl=(- )

603  1like 85 but trcl={-7. 57.24 0. ) u=68
04 like 85 but trcl= (0. 57.24 0. ) u=68
605 like 85 but trcl={7.72 57.24 0. ) u=68

606 like 85 but trcl=(15.44 57.24 0. ) u=68
607  like 85 but trcl=(23.16 57.24 0. ) u=68
§08 like 85 but trcl={3¢.88 57.24 0. ) u=68
c

50  like 85 but trcl={30.88 4%.52 0. ) u=68

610 like 615 but trel=(23.16 49.52 0. ) u=563
£11  like 615 but trcl=(15.44 49.52 0. } u=68
6§12  like 85 but trcl={7.72 4%.52 0. ) u=68
513  like 410 but trcl=(0. 49,52 0. ) u=68
514 like 622 but trel=(-7.72 49.52 0. ) u=68
c 515 like ** but trcl=(-15.44 49.52 0. ) u=¢€8
516 like 85 but trcl={-23.16 49.52 0. ) u=68

617 like 413 but trel=(-23.16 41.8 0. ) u=68

618  like 442 but trecl=(0. 41.8 0. ) u=68

ol 619 1like ** but trcl=(7.72 41.8 0. ) u=68

620 like 442 but trcl=(30.88 41.8 0. } u=58

c

621  like 615 but trcl=(-23.16 34.08 0. ) u=&8

o 622 like ** but trcl=(0. 34.08 ¢. ) u=%8
623 like 622 but trcl={7.72 34.08 0. } u=68

c 624  like ** but trcl={30.88 34.08 0. ) u=68
C

625 3 9.9852e-2 £601 $602 %603 #5604 %605 #606 #607 #608 #6009 #610 #611 #612
4513 4614 $615 4616 8817 4618 #6109 #4620 #621 #622 4623 7624
#369 4382 #388 imp:n=1 u=68

LR R B qud plate ok EAK

OO0 000
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c --~ Be Al muku- U=31 750 --——-

c 750 0 -241 imp:n=1 u=31 fill=40 u=31 trcl=(61.76 54.04 0 )
750 0 -241 imp:n=1 u=31 fill=40 u=31 trcl={38.6 30.88 0 )

751 2 6.0299%e-2 -146 imp:n=1 u=40

901 7 8.4304e-2 147 imp:n=1 u=40

752 3 9.9852e~2 #751 #9301 imp:n=1 u=40"

o -—— fuel U=33 838 --—-

838 0 -241 imp:n=1 fill=39 u=33 trel=(-23.16 -7.72 0 )
920 2 £.029%e-2 265 -28% imp:n=1 u=39

521 7 §.4304e-2 147 imp:n=1 u=39

922 3 9.9852e-2 $920 #921 imp:n=1 u=39

c --— Be l-kou U=35 831 ---

851 0 -241 imp:n=1 fill=38 u=35 trcl=(-22.16 23.16 0. )
523 2 6.0299e-2 264 -146 imp:n=1 u=38

924 7 8.4304e-2 147 imp:n=1 u=38

925 3 9,9852e-2 #923 #92¢ imp:n=1 u=38

c -—- Al I-kou U=35 865 ——-

865 0 -241 imp:n=l £ill=37 trcl=(-15.4¢ 15.44 0. ) u=35
626 2 6.029%e-2 266 -262 imp:n=l u=37

927 7 8.4304e-2 147 dmp:n=1 u=37

928 3 9.9852e-2 #3926 #927 imp:in=1 u=137

c -—~ Al 4-kou U=35 86% ——-

869 0 -241 imp:n=1 fill=36 trcl=(-7.72 7.72 0. ) u=335
929 2 6.020%9e-2 268 -262 imp:n=1 u=36

930 7 8.4304e-2 147 imp:n=1 u=36

931 3 9.9852e-2 #329 #930 imp:n=1 u=36

799 7 8.4304e-2 4801 %802 %803 $804 #805 #806 #807 4808 #8035 #810 4811 2812
$813 #814 #815 #750 #%02 imp:n=1 u=31

902 3 9.9852e-2 243 -242 EB01 #B02 #803 #804 #805 #806 #807 #808 #8093 #5810
#811 #812 #813 4814 #815 4750 imp:n=1 u=31

800 0 200 -192 194 -197 220 -219 imp:n=1 £il1l=31 u=30

n=

801  like 750 but trcl={54.04 54.04 0 )
802 like 750 but trcl=(4£.32 54.04 0 )
803  like 750 but trcl=(38.6 54.04 0 )
404 like 750 but trcl=(38.6 46.32 0 )
805 1like 750 but trcl=(46.32 46.32 0 )
g06 like 750 but trci=(54.04 46.32 0 )
807 like 750 but trcl=(61.76 46.32 0 )
808 like 750 but trcl=(61.76 38.&¢ 0 )
809 like 750 but trcl={54.04 38.6 0}
810 like 750 but trcl={46.32 38.6 0 )
811 1like 750 but trcl={38.6 38.56 0 )
c 812 like 750 but trcl=(38.6 30.88 0 )
812 1ike 750 but trcl=(61.76 54.04 0 )
8§13 like 750 but trcl=(46.32 30.88 0 )
814 like 750 but trcl=(54.04 30.88 0
815 1like 750 but trcl=(61.7¢ 30.88 0 )

816 like 800 but trcl=(0 -30.88 4. )

§17 like 800 but trcl=(0 -61.76 0. )

¢ 818 like 800 but trcl=(-30.88 -61.76 0. }
c 819 like 800 but trcl=(-61.76 -77.2 0. )
820 like 800 but trcl=(-92.64 -61.7& 0. )

821  like 800 but trcl={-92.64 -30.88 0. )

822  like 800 but trcl={-92.64 0. 0. )

~1

c
823 like 800 but trel=(-€l.

6 3.2 0.)
824 like 800 but trel=(-30.88 3.2 0.

20.)

825 0 191 -199 193 -221 220 -219 imp:np=1 £ill=32 w=30
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826 like 750 but trcl=(-54.04 -38.6 0. ) u=32
827 like 750 but trcl=(-46.32 -38.6 G. )} u=32
828 like 750 but frcl=(-38.6 -38.6 0. ) u=32
829 like 750 but trcl=(-30.88 -38.6 0. ) u=32
§30 like 750 but trcl={-30.88 -46.32 0. ) u=32
8§31 like 750 but trcl=(-38.6 -46.32 0. ) u=32
832 like 730 but trcl={-46.32 -46.32 0. } u=32
833 like 750 but trcl=(-54.04 -46.32 §. } u=32

834 7 §.4304e-2 #8265 #827 4828 #829 #830 #831 #832 #833 #303 imp:n=1 u=32
903 3 9.9852e-2 243 -242 4826 #827 #828 #829 #830 #831 #832
#3833 imp:n=1 u=32

835 like 825 but trcl=(61.76 0. 0. }
835 1like 825 but trcl=($2.64 0. 0. )

c 818 like 825 but trecl=(61.76 15.44 0. )
819 1like 825 but trcl=(30.88 C. 0. )
C

837 0 19% -200 221 -3 220 -219 #961 imp:n=1 fill=33 u=30

c
839 like 838 but trel=(-15.44 -7.72

0 ) u=33
840 1like 869 but trcl=(-7.72 -7.72 0 } u=33
841  1like 838 but trcl=(0. -7.72 0 ) u=33
842 like 838 but trcl=(~23.16 -15.44 0 } u=33
843 like 865 but trcl={(-15.44 -15.44 ¢ ) u=33
844  like 838 but trel={-7.72 -15.44 0 ) u=33
c
910 like 86% but trcl=(7.72 -7.72 0. ) u=33
911 like 838 but trcl={15.44 -7.72 0. } u=33
912  like 838 but trcl={23.16 -7.72 0. ) u=33
913 like 851 but trcl=(30.88 -7.72 0. ) u=33

914  like 838§ but trcl=(7.72 -15.44 0. ) u=33
915  like 865 but trel=(15.4¢4 -15.44 0. ) u=33
916 like 838 but trcl=(23.16 -15.44 0. ) u=33
917  like 750 but trecl={30.88 -15.44 0. } u=33

932  like 851 but trecl=(-23.16 -23.16 0. ) u=33
933  1like 750 but trcl=(-15.44 -23.16 0. ) u=33
634  like 851 but trel=(-7.72 -23.16 0. ) u=33
935 like 750 but trel=(0. -23.16 0. ) v=33
6356 like 851 but trcl=(7.72 -23.16 0. ) u=33
937 like 750 but trcl=(15.44 -23.1& 0. ) u=33
938  like 750 but treci=(23.16 -23.16 0. ) u=33
939  like 865 but trcl=(30.88 -23.16 0. ) u=3i3
940  like 750 but trecl={30.88 -30.88 0. ) u=33
941 like 750 but trcl={23.16 -30.88 0. ) u=33
942  1like 851 but trel=(15.44 -30.88 0. ) u=33
943 like 750 but trel=(7.72 -30.88 0. } u=33
944 like 851 but trcl=(0. -30.88 0. ) u=33
945 1like 750 but trcl=(-7.72 -30.88 0. ) u=33
946  1like 851 but trcl=(-15.44 -30.88 0. ) u=33
947  like 750 but trcl={-23.16 -30.88 0. ) u=33
c

c

c

c

848 7 B.4304e-2 #8358 ¥B30 840 #841 #842 #842 $843 #844 3910 #911 #912 4313
4914 £915 #916 #917 #932 4933 #934 4535 #936 #5937 4938 #5939 #940
#9401 4942 4943 4942 4945 4946 #947 #304 imp:n=1 u=33

S04 3 9.9852e-2 243 -242 #8338 4830 4840 #841 #8342 $842 $843 #910 #9511 #0912
£913 #9714 #9315 #0316 #917 #0932 #333 #934 £935 #9436 #937 #938 #539
2940 #941 4942 #943 #944 #945 #9456 4947 #84¢ imp:n=1 u=33

830 0 199 -200 3 -201 220 -219 $232 4960 #26% #314 imp:n=1 £i11=35 u=30
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e 851 1like 750 but trel=(-23.16 23.16 0. ) u=35
852 like 750 but trel=(-15.44 23.16 0. ) u=35
853 like 851 but trcl=(-7.72 23.16 0. ) u=35
854 like 750 but trcl=(0,. 23.16 0. ) u=35
855 1ike 851 but trel=( 7.72 23.16 0. ) u=35
856 like 750 but trcl={15.44 23.16 0. ) u=33
857 like 831 but_trcl=(23.16 23.16 0. ) u=35
858 like 750 but trcl=(30.88 23.16 0. ) u=33
§59 like 750 but trcl=(30.88 15.44 0. } u=33
860 like 838 but trcl=(23.16 15.44 0. ) u=35
861 like 865 butr trcl=(15.44 15.44 0. ) u=33
862 1like 838 but trecl=( 7.72 15.44 0. ) u=35
864 like 838 but trel=(-7.72 15.44 (. } u=35
866 1like 838 but trcl={-23.16 15.44 0. ) u=33
867 like 838 but trel=(-23.16 7.72 0. ) u=33
868 like 838 but trgl={(-15.44 7.72 0. } u=3%
870  like 838 but trel={0. 7.72 0. ) u=35
871 like 869 but trel={ 7.72 7.72 0. } u=35
872  like 838 but trcl=(15.44 7.72 0. ) u=35
873  like 838 but trel=(23.16 7.72 ¢. } u=35
874 1like 865 but trel=(30.88 7.72 0. )} u=33
875 like 851 but trel={30.88 0. 0. ) u=35

876 like 838 but trcl=(23.16 0. 0. ) u=35

877 like 938 but trcl={ 7.72 0. 0. ) u=35

879 like 838 but trel=(-7.72 0. 0. ) u=35

880  like 838 but trel={-23.16 0. 0. ) u=35

955 7 8.4304e-2 #851 #852 #853 #854 #855 #856 #857 4858 4859 #8560 #861 #862
£864 £8%55 #8656 £867 #8685 #86% #870 4871 #872 #873 #874 4875 #876
$877 #879% #880 #9035 imp:n=1 u=33

605 3 9.985Ze-2 243 -242 #8501 #8552 #B853 4854 #855 856 4857 #858 #8359 #2860
$861 862 #8564 £865 #866 #867 #5685 4869 #870 #871 4872 $873 #874 #3875
$876 #877 #6879 #880 dimp:n=1 u=35 '

o *+++xex% gamma shielding plate in grid plate region U=T(0 *xdxxss
980 0 270 -271 272 -273 220 -219 imp:n=1 fill=70 u=50

981 2 6.0299e-2 274 -275 216 -212 imp:n=1 u=70

982 3 9.9852e-2 243 -242 #981 impin=1 u=70

983 7 8.4304e-2 4981 $982 imp:n=1 u=70

c **x*x* Reg no c d bubun *****
984 4 4.63040-2 260 -52 218 -291 trcl={(30.88 0. 0. ) imp:n=1 u=30

[} kXX matome Tk kKA

700 0 501 -502 503 -504 505 -506 imp:n=1 £ill=50

701 3 §.9852e-2 #401 $431 #461 #4500 4540 #5380 #598 #600
4800 #5816 #5817 4819 #820 4821 #8522 #823 4824 #B825 #835 #836 #837
#850 4232 #0960 4961 4269 #314 #980 #984 imp:n=1 u=50

702 0 #700 imp:n=0

2 px 3.86
3 py -3.86
] pz -37.5
b pz  37.5
7 px -3.81
g px 3.81
9 py -3.81
10 py 3.8%
11 px -3.33
12 px 3.33
14 py 0.0635
15 px =2.975
16 px  2.975
17 py -0.025



PY
pX
PX
pY
PY
cz
cz
cz
cz
clz
clz
clz
clz
c/z
c/z
clz
ciz
clz
clz
c/z
c/z
cfz
clz
cl/z
c/z
cz
cz
cz
cz
cz
cz
cz
cz
cz
ci
cz
c
cz
cz
pX
PX
pY
PY
cz
cz
cz
cz
cz
cz
cz
cz
cz
pY
pY
PY
cz
pX
px
pY
BY
px
px
BY
PY
px
DX

1

| 1 | 1 i

Cad L) Lo L) Ll L0 Gl LI L L)+ )t O k= = k=l W o W MR Wl o P e O Lo Lo Y

.75
.13
.75
L73
.75
.75
75
.75
L75
.75
.75

1.75

.75
.75
.75
.75

.835
.135
.85
.15

.85
05
25
.35

.62

.65
.92
LT7
L7
.17
77
.15
.525
.025
.21
.45

27
17
.3429
L7211
L7211
.60
L1773
.775
775
L1775
.31

.31
31
.175
175

e e e S T e o e =

.75
.75
.15
.75
.15
e
.73
.15
e
.75
Y
.73
.75
.75
E
.75

OO b b O D R b s pa o
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84
85
86
87
88
89
90
91
82
93
94

102
103
104
105
106
107
108
109
110
111
112
113
114
115
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
145
146
147
148
149
150
151
152
153
154
155
156
157
191
182
193
194
195

py -3.175
py 3.175
py -2.9585
py 2.9583
px -2.675
px 2.675
py -2.8315
py -2.5725
px -2.42
px 2.42
py -2.92
py —2.87
py -2.468
py 2.68
px ~2.0
px 2.0
py -2.0
py 2.0
px -2.6535
px 2.653
py ~2.653
py 2.655
px -3.155
px  3.155
py -3.135
py 3.155
cz 4.27
cz 4.595
cz 4.7
cz 4.9
cz 5.415
cz 5.715
cz 6.3
cz 6.6
cz 6.85
cz 7.3
cz 7.4
px -7.65
px 7.63
py —7.65
py 7.635
cz 5.89
cz 6.37
cz 6.67
cz 7.1
cz 7.35
pz 39.9
pz 41.5
cz 0.615
cz 2.935
cz 3.175
px -3.775
px 3.775
py -3.773
py 3.775
cz 1.72
cz 0.365
px —-3.825
px  3.825
py -3.825
py 3.825
px -537.9
px  65.62
py -50.18
py 27.02
pz -29.0

JAERI-Rescarch 97-048



196
197
198
199
200
201
209
210
212
213
214
215
216
217
218
219
220
221
222
2217
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251

252
253
254
255
256
257
258
259
260
261

262
263
264
265
266
267
268
269

270
271
272

pz
PY
BY
pX
px
PY
px
PX
pY
Py
1354
pY
FY
pz
pz
pz
bz
124
PY
pz
pz
Pz
Pz
Dz
pz
pz
o4
pz
pz
pz
pz
cz
Dz
4573
Dz
pz
Pz
pz
pz
pz
pz
pz

sxxgkxxktxvdx SH-1, 7 position change point (99.0mm) ***

Pz
EZ
Pz
pZ
pz
Pz
pz
pz
Dz
Pz

JAERI-Research 97-048

39.0
57.9
61.1
-27.02
34.74
30.22
-26.92
34.64
30.12
11.58
-19.3
~34.74
27.12
-42.5
42.5
-45.5
-68.72
-34.74
-19.3
127.5
-31.
-32.
-33.
52.
-36.
-37.
-35.
44,
-120.3
-114.1
-112.¢%
3.75
-48.0
-65.72
~43.46
-43.5
-45.1
-46.0
-47.5
-122.52
-124.02
~126.3

= R OY o OO O

-31.586
-32.60
-33.60
52.40
-36.1¢C
~-37.¢60
-35.20
-114.10
-112.60
-116.50

LRSS SRR AR E RSN

cz
cz
cz
cz
Ccz
cz
cz
pz

px
px
PY

2.8
2.225
0.615
2.225
0.625
2.885
2.3
-126.42
C CCCOCCCCCOCeterescs

-27.02
34.74
27.02
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273 py 30.22
274 px -10.14
275 px 17.86
c ¢ CCCCCCCCEeEgeteceece
c
C *xxxx 45 -5 capsule ****~
276 cfz 0. 0.85 0.3
283 cf/z 0.67 0.53 0.3
284 c/z 0.83 -0.19 0.3
285 c/z 0.37 -0.77 0.3
286 cfz -0.37 -0.77 0.3
287 c/z -0.83 -0.19 0.3
288 c/z -0.57 0.53 0.3
277 cz 1.2
278 cz 1.25
219 cz 1.275
280 cz 1.575
281 cz 1.6
282 cz 1.7
289 cz 2.775
290 cz 1.4
291 pz 127.5
z kkd kAT kA AT A A AT R T A A LR TEATE
o}
300 py -0.02258
301 py 0.02258
302 py -0.02016
303 py 0.02016
501 px -107.9
502 px 115.62
503 py -100.05
504 py 111.1
505 pz -170.5
506 pz 177.5
keode 5000 1 10 510
c ddrdkkhwk Tk
ksrc 0.4064 7.72 0. .B128 7.72 0. .4384 7.72 0.
1.2129 7.72 C. 1.6256 7.72 0. 2.032 7.72
2.8448 7.72 0. 3.2512 7.72 0. 3.6576 7.72
-0.4064 7.72 0. -0.8128 7.72 0. -0.8128 7.72
-1.2129 7.72 0. -1.6256 7.72 0. -2.032 7.72
-2.8448 7.72 ¢. -3.2512 7.72 0. -3.8576 7.7Z
0. 7.72 0.
0.4064 -7.72 C. 0.8128 -7.72 0. 2.4384 -7.
1.2129 -7.72 0. 1.6258 -7.72 0. 2.032 -7,
2.8448 -7.72 0. 3.2512 -7.72 0. 3.6576 -7,
-0.4064 -7.72 0. -0.8128 -7.72 0. -0.8128
-1.2129 -7.72 0. -1.6256 -7.72 0. -2.032 -7
-2.8448 -7.72 0. -3.2512 -7.72 0. -3.6576 -7.
0. -7.72 0.
§.1264 0. 0. .5328 0. 0. 10.1584 0. 0.
§.9329 0. 0. ,3456 0. 0. 8,752 0. 0.
10.5648 0. 0. 10,9712 ¢. 0. 11.3776 0. 0.
7.3136 0. C. £.5072 0. 0. 5.2816 0. 0,
£.5071 0. G. £.0944 0. 0. 5.688 g. 0.
4.8752 0. 0. 4.4688 0. 0. 4.0624 0. 0.
7.72 0. 0.
8.1264 15.44 0. §.5328 15.44 0. 10.1584 15
§.9329 15.44 0. 9.3456 15.44 0. 9.752 15.
10.5648 15.44 0. 10.9712 15.44 0. 11.3776 15.
7.3136 15.44 0. £.9072 15.44 0. 5.2816 15
6.5071 15.44 0. 6.0944 15.44 0, 5.4688 15
4.,8752 15.44 0. 4.4688 15.44 0. 4.0024 15

7.72 15.44 0.

__"[',

.44

44
44

.44
.44
.44

D OO OO

e T e Y e I ko T -



JAERI-Research 97-048

O OO OO O

8.1264 -15.44 0. §.5328 -15.44 0. 10.1584 -15.44
8.9329 -15.44 0. $.3456 -15.44 0. 9.752 -15.44
10.5648 -15.44 0. 10.9712 -15.44 0. 11.3776 -15.44
7.3136 -15.44.0. §.9072 -15.44 0. 5.2818 -15.44
6.5071 -15.44 0. 6.0944 -15.44 0. 5.688 -15.44
4.8752 ~15.44 0. 4.4688 -15.44 0. 4.0624 -15.44
7.72 -15.44 0,

15.8464 -7.72 0. 16,2528 -7.72 0. 17.8784 -7.72 0.
16.6529 -7,72 0. 17.0656 -7.72 0. 17.472 -7.72 Q.
18.2824 -7.72 0. 18.6%12 -7.72 0. 19.0976 -7.72 Q.
15.0336 -7.72 0. 14.6272 -7.72 0. 13.0016 ~7.72 C.
14.2271 -7.72 0. 13.8144 -7.72 0. 13.408 -7.72 C.
12.5952 -7,72 0. 12.1888 -7.72 0. 11.7824 -7.72 0.
15.44 -7.72 0.

15.8464 7.72 0. 16.2528 7.72 0. 17.8784 7.72 0.
16.652% 7.72 0.  17.0656 7.72 0. 17.472 17.72 0.
18.2824 7.72 0. 18.6%912 7.72 0. 19.0976 7.72 0.
15,0336 7.72 0. 14.6272 7.72 0. 13.0016 7.72 0.
14,2271 7.72 0. 13.8144 7.72 0. 13.408 7.72 0.
12.5952 7,72 0. 12.1888 7.72 0. 11.7824 7.72 0.
15.44 7.72 0.

23.566¢ 7.72 0. 23.9728 7.72 0. 25.5984 7.72 0.
24,3729 7.72 0.  24.7856 7.72 0. 25.1926 7.72 0.
26,0024 7.72 0.  26.4112 7.72 0. 26.8176 7.72 0.
22,7536 7.72 0, 22.3472 7.72 0. 20,7216 7.72 0.
21.9471 7.72 0.  21.5344 7.72 0. 21,128 7.72 ©.
20.3152 7.72 0. 19.9088 7.72 0. 19.5024 7.72 0.
23.16 7.72 0.

23.5664 -7.72 0. 23.8728 -7.72 Q. 25.5984 -7.72 0.
24.3729 -7.72 0. 24.7856 -7.7Z 0. 25.1926 -7.72 0.
26.0024 -7.72 0. 26.4112 -7.72 0. 26.8176 -7.72 0.
22.7%36 -7.72 0. 22.3472 -7.72 0. 20.7216 -7.72 0.
21,9471 -7.72 0. 21.3344 -7.72 0. -21.128 -7.72 0.
20.3152 -7.72 0. 19.%088 -7.72 0. 19.5024 -7.72 0.
23.16 -7.72 0.

23,5664 15.44 0.  23.9728 15.44 0. 25.5984 15.44 0.
24,3729 15.44 0. 24,7836 15.44 0. 25.1926 15.44 0.
26.0024 15.44 0.  26.4112 15.44 0. 26.8176 15.44 0.
22,7536 15.44 0.  22.3472 15.44 0. 20,7216 13.44 0.
21.9471 15.44 C. 21.5344 15.44 0. 21.128 15.44 0.
20.3152 15.44 0. 19.5088 15.44 C. 19.5024 15.44 0.
23.16 15.44 0.

23.5664 -15.44 0.  23.9728 -15.44 0. 25.5984 -15.44
24,3729 -15.44 0.  24.7856 -15.44 0. 25.1926 -15.44
26.002¢ -15.44 0.  26.4112 -15.44 0. 26.8176 -15.44
22.7536 -15.44 0.  22.3472 -15.44 0. 20,7216 -15.44
21.9471 -15.44 0.  21.5344 -15.44 0. 21.128 -15.44
20.3152 -15.44 0.  19.9088 -15.44 0. 19.5024 -15.44
23.16 -15.44 0.

23.5664 0. 0. 23.9728 0. 0. 25.5984 0. 0.

24,3729 0. 0. 24.7856 0. 0. 25.1%26 0. 0.

26.0024 0. 0. 26.4112 0. 0.  26.8176 0. 0.

22,7536 0. 0. 22.3472 0. 0. 20.7216 0. 0.

21.9471 0. 0. 21.5344 0. 0. 21.128 0. 0.

20,3152 0. 0. 19.9088 0. 0. 19.5024 0. 0.

23.16 ¢. 0.
-8.1264 0. 0. -8.5328 0. O. -10.1584 0. 0.
-8.932% 0. C. -9.3456 0. 0. -9.752 0. 0.
-10.5648 0. 0. -10.9712 9. 0. ~-11.3776 0. O.
~7.3136 0. 0. -6.9072 0. 0. -5.28i6 0. 0.
-6.5071 0. 0. -6.0944 0. 0. -5.688 0. 0.
-4.8752 0. 0. ~-4.4688 0. 0. -4.0624 0. 0.

=7.72 ¢. 0.

-8.1264 15.44 0. -8.5328 15.44 0. -10.1584 15.44 0.
~8.9329 15.44 0. -9.3456 15.44 0. -9.752 15.44 0.
-10.5648 15.44 0.  -10.9712 15.44 0. -11.3776 15.44 0.

D OO D



-7.3136 15.44 0.
-6.5071 15.44 0.
-4,8752 15.44 0.
-7.72 15.44 0.
-8.1264 -15.44 0. -
-8.9329 -15.44 0.
-10.5648 -15.44 0. -1
-7.3136 -15.44 0.
-6.5071 -15.44 0.
-4.8752 -15.44 0.
-71.72 -15.44 0.
-15.8464 ~7.72 0. -16.
-16.6529 -7.72 Q. -17
-18.2824 -7.72 0. -18.
-15.0336 -7.72 0. ~14.
-14.2271 -7.72 Q. -13.
-12.5952 -7.72 0. -12
~15.44 -7.72 0.
-15.8464 7.72 0. -16.
-16.6529 7.72 0. -17
-18.2824 7.72 0. -18.
~15.0336 7.72 0. -14.
-14.2271 7.72 0. -13.
-12.595%2 7.72 0. -12.
-15.44 7,72 0.
-23.5604 7.72 0. =23.
-24,3729 7.72 G. -24
-26.0024 7.72 Q. -26.
22,7536 7.72 0. -22,
-21.9471 7.72 0. ~21
-20.3152 71.72 0. -19.
-23.16 7.72 0.
-23.5664 -7.72 0. -23.
-24.372% -7.72 0. -24.
-26.0024 -7.72 0. ~25
-22.7536 -7.72 0. -22.
-21.8471 -7.72 0. -21.
-20.3152 -7.72 0. -19.
-23.16 -7.72 0.
-23.5664 15.44 0. -23.
-24.3729 15.44 0 -24.
~26.0024 15.44 0, -26
-22.7536 15.44 0. ~22.
-21.9471 15.44 0 -21
~-20.3152 15.44 0. -18.
-23.186 15.44 0.
-23.5664 -15.44 0. -2
-24.,3729 -15.44 0. -2
-26.0024 -15.44 0. -2
-22.7536 -15.44 0. -2
-21.9471 -15.44 0. -2
-20.3152 -15.44 0. -1
-23.16 -15.44 0.
-23.5664 0. 0. -23.97
-24.3729 0. 0. -24.78
-26.0024 0. 0. -26.41
-22.7536 0. 0, -22.34
-21.9471 0. 0. -21.53
-20.3152 0. 0. -19.80
-23.16 0. 0.
**rxxxx* follower
-2.895 0. -85. -2.50¢
-1.71 0. -85. -1.351
-3.576 0., -85. 0.193
0.965 0. -85. 1.351
2.123 0. -85. 2.509

-6.9072 15.44 0.
-6.0%44 15.44 0.
-4,4688 15.44 0.

;
L0656 7.
7
7
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§.5328

-9.3456

0.9712

-6.9072
-6.0944
-4.4688

2528 -
L0636 -
8912 -
6272 -
8144 -
.1888 -

2528
6812
6272
8144 7.
1888 7

9728 1,

.7856 T,

4112 7.
3472 7.

.5344 7.

9088 7.

7856 -
4112 -
3472 -
5344 -
9088 -

9728 1
7856 1
4112 1
3472 1
.5344 1
9088 1

3.9728
4.7856
6.4112
2.3472
1.5344
9.3088

28
56
12
72
44
88

OO O OO O

O OO OO O

-15
-15.
-15.
-15.
-13.
-15.

7.72
7.72
7.72
7.72
7.72
7.72

9728 -7.

7.12
1.72
7.72
7.72
7.72

5.44
5.44
5.44
5.44
5.44
5.44

-15,
-15.
-13.
-15.
-15.
-15.

0. -85.
0. -85.
0. -B5.
0. -85.
0. -85.

Lo an Y an- Y an N o Y e}

~J
[y
OO DO OO

.44

44
44
44
44
44

44
44
44
44
44

O DO DO

OO OO OO

OO O OO

OO OO OO

-17.8784
-17.472
-19.0976
-13.0016
-13.408
-11.7824

-25.5984
-25.1926
-26.8176
-20.721%6
-21.128

~16.5024

-25

~21

-25.
-25.

-20

-10.
-9,
-11.
-5
-5.
-4.

-17.
-17.
-19.
-13.
-13.
-11,

-25.
-25.
~26.
-20.
-21.
-18.

152

-5.2816 15.44
-5.688
-4.0624 15.44

15.44

1584 -15.
.44 0,
3776 -15.

15

.2816 -15.

688

8784
472
G976
0016
408
7824

R B B e B |

-1 =1 =] =) =1 ]

5984
1926
8176
7216
128

5024

.5984

-25.
=24,
-20.

1928
8176
7216

.128

-19.

5024

-21.128

-19.

25.5984
25.1926

-26.8176
-20.7216
-21.128

19.5024

2,123
0.965
0.579
1.737
2.895

OO O OO

0

0.

0. -26.
0

0

0

oo o O O O

O OO O D

-85,
-85.
-85.
-85.
-85.

-7

~7.
-7.
-T.
-7.
-7.

72
.72
.72
.12
.72
L12

J72
T2
.12
.72
72
.72

-7

-7,

-7

-7,

-7

-7

15.

15

15.
15.
15.
15.

15.

0624 -15.

12
72
72
72
72
72

OO OO OO

O DO O DO

i
12
J12
72
J12
.72

44
.44
44
44
44
44

5984 -15.
1926 -15.
8176 -15,
L7216 -15

-15

5024 -15

[ )

449 0.

44 Q.
44 0.
44 0,
44 0.

Lo B B e B o M e e }

O O O O
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44
.44
.44
.44
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-0.193 0. -85.
-2.895 7.72 0. -2.50% 7.72 0. -2.123 7.72 0.
-1.71 7.72 0. -1.3517.72 0 -0.965 7.72 0.
-0.576 7.72 0, 0.193 7.72 0 0.579 7.72 0.

0.965 7.72 0. 1.351 7.72 0 1.737 7.72 0.

2.123 7.72 0. 2.509 7.72 0 2.895 7.72 0.
-0.193 7.72 0.
~2.895 -7.72 0 -2.509 -7.72 G. -2.123 -7.72 0
-1.71 -7.72 6. -1.331 -7.72 0. -0.965 -7.72 0
-0.576 -7.72 0. 0.193 -7.72 0. 579 -7.72 0

0.965 -7.72°0 1.351 -7.72 0. 737 -1.72 0

2.123 -7.72 0 2.509 -7.72 C. 895 -7.72 0
-0.193 -7.72 0.
-18.335 0. -42.82 -17.%49 0. -42.82 -17.563 0. -42.82
-17.15 0. -42.82 -16.791 0. -42.82 ~16.405 0. ~42.82
-16.016 0. -42.82 -15.247 0. -42.82 -14.961 0. -42.82
-14.475 0, -42.82 -1¢.08% 0. -42.82 -13.703 0. -42.82
-13.317 0. -42.82 -12.931 0. -42.82 -12.545 0. -42.82
-15.274 0. -42.82

18.335 0. -42.82 17.949 0. -42.82 17.563 0. -42.82
17.15 0. -42.82 16.791 0. -42.82 16.405 0. -42.82
16,016 0. ~42.82 15.247 0. -42.82 14.861 0. -42.82
14.475 0. -42.82 14.08% 0. -42.82 13.703 0. -42.82
13,317 0. -42.82 12.831 0. -42.82 12.545 0. ~42.82
15.274 0. -42.82
005

ml 092235 3.1638e
* % ¥k ke I'EU A ND-_—
092235 3.4662e-2
013027 1.
001001 6.6667e-1
Iwtr.Q1
048000 1.
004009 1.
mts be.Glt
008016 1.
026000 6.9868e-1
m8 005010 1.
mY 029000 1.
##xx+ MEJ B ND=
092235 3.233%e-2

-2
5.4243e~2 **xxx

092238 3.8668e-2 013027 9.286%-1

092238 4.1830e-2 013027 §.2351e-1

008016 3.3333e-1

028000 9.251%e-2 024000 2.0880e-1

9800e-1

5.2346e-2 rruwx
092238 3.9164e-2

*xxx% Follower ND=5.3948e-2 **¥*=x
092235 3.3532e-2 092238 4.0984e-2 013027 9.2548e-1

xxxex 813 g/cm3
ND=0.3291e-2
026000 0.63137
005010 0.01547
014000 0.0091935

026000 6.
026000 2.

ko

8961e-1
100ie-1
MEJ C ND=
092235 2.993%-2

100 TD B-5US

028000 0.083606
005011 0.062269

028000 1.3170e-1
028000 4.894%e-1
5.0443e~2 *wrrr

097238 3.616de-2

LES SRR & &1

005011 8.020Ge-1

013027 9.2850e-1

024000 0.18869

025055 0.0093998

024000 1.786%-1

024000 2,5940e~1

013027 §.3388e-1

042000 6.1120e-2



