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A Surveying Method for Geological Structure Using
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58 fEiHIIER

=2 TUr b7 MRAIES
T ALPHA ¢+ BETA # GAMMA * M ¢ K ¢ Bl £ TL # TOTAL # ¥ TINE £ §
8.231  @.335 8.552 15.8 5749.8 19845.@ 1175.8 284535.8 38
8.731 8.335 8.552 15.8 S5714.8 1837.8 1166.8 285954.8 38
8.231 8,335 8.552 15.8 5737.8 1815.8 113{.8 285471.8 38
B.231  8.333  8.5%2 15.8 5751.8 1897.8 1224.8 285278.8 8
8.231 8.335 6.352 {5.8 5779.9 1@22.8 11468.8 784374.8 K]
HARKE K’ % BI' ¢ U ¢ TOTAL # BI'/K'6 % K'/TL6 # BI'/TL& & IBI'/K'1# IBI'/K'6% UK'/TLi¥ 2K'/TL&% YBI'/TLI% IBI'/TLb% &
DlA  4578.4  739.8 1143.8 784012.¢ 162 3.999 547 1@6.e8 99.93 99,95 97.95 188,13 97.98
4445, 6 754.3 1146.8 283683.8 178 3.868 .638 98,91 184.87 181.11 95,36 188,14 18@,18
1 4387, 784.7 1127.8 1Z81799.8 . 188 3.879 494 93.74 189.97 187.28 96.17 180.41 185,98
2 4552,4  727.9 1113.8 282997.¢ - L1468 4.890 .654 183.95 95.27 95.78 183.37 188.44 98.61
4649,4  763.1 1216.8 287456.8 164 3.823 .428 93.56 99.22 185.77 95.96 99.92 94,94
3 4922.5 751.4 1167.0 287252.@ 153 4.718 644 97.88 91.41 188.53 187.23 98.56 98.08
4775.8  989.1 1151.8 286198.9 189 4.149 .783 182,71 162.58 98.25 184,38 98.98 87,16
4 4733.2  769.9 1165.6 284584.8 L1683 4,863 561 111.87 98.43 95.25 108,79 185.64 99,39
5 5i48.1 788.7 1131.8 287958.¢ 134 4,545 428 181.81 84.28 98,33 111,78 188.47 94.18
5168.3  763.7 1157.8 289398.¢ 148 4,468 468 186.71 94.24 89.19 187.23 95.45 181.43
& 5978.2 §993.6 1374.9 3@68856.9 .158 4.345 .558 99.83 97.3t 917.82 181.38 97.74 93.92
4864.2 818.6 1118.0 2B5563.8 164 4.488 .738 111.18 188.32 95.89 187.94 185.83 118.85
7 5174.9 841.5 11056.@ 289335.¢ L1863 4,679 .761 186.63 1@8. 61 98.57 187.25 95.98 114,95
5571.6 B25.4 1286.9 293157.@ .148 4,628 .6B4 88.82 37.14 188.98 182.99 §8.87 188.83
8 5748.6 245.5 1223.8 298246.8 147 4,788 L891 95.67 94.9% 98.85 184.43 93.84 99.15
ki 5855.8 B855.5 1162.8 292265.9 AN 4,358 745 94,18 110.45 95.45 95,84 98.83 185.89
5296.2 795.2 1246.8 291624.8 158 4,251 439 184.52 94.59 97.31 93.38 183.72 23.45
i 5855.1 747.7 1289.8 2917@8.8 .148 4,184 .518 186.38 94,93 185.683 97.47 112,482 87.84
4881.8 8768.5 1288.9 292844.8 178 3.798 476 93.23 116,54 188.54 85.71 {81.56 182,83 ¢
1 3395.6 B32.4 1318.9 2946758.8 154 4,119 435 91.73 97.89 113.54 96,77 184.32 94.29
5785.6 833.1 1372, Je2588.8 144 4,159 587 189.98 91.86 166,33 188.45 117.28 91.52
12 5188.9 771.1 1794.@ 294145.9 149 4,884 .595 96.34 95.79 184.94 97.64 181,98 93.87
4921.7 878.8 1244.8 298423.8 167 3.894 649 93.14 187.44 184,71 95.13 97.76 183,54
13 43215 721,98 1173.@ 278248.8 167 3.684 615 113.93 185.84 95.43 92,25 188.94 97.17
14 3986.3  773.4 1878.8 256178.8 188 3.824 789 94.79 118.4¢8 185,26 95.29 108,984 114,31 ¢
3837.8  457.8 B44.8 259314.8 AT 4,546 778 §7.82 185.22 184,21 116.18 98.71 122,57 +*
15 3652,3  623.5 987.9 258341.8 178 4,438 687 84.49 181.45 188,14 {81.19 86.45 182.69
4133.4  722.3  344.8 264743.9 173 4.2688 .749 95.92 101.55 95.53 187.27 21.65 188.94
16 4379.1 469,86 1@45.9 269944.¢8 183 4.198 Lb41 97.82 88.83 88.17 182.81 85.21 98.53
4485.2 729.1 14@84.8 269948.8 L1863 4,467 126 111.48 95.11 86.82 185.94 98.99 181.84
17 4227.1  753.9 914, 244805.8 73 4,875 8728 182.87 187.21 185.1% 137.41 167.27 1S 13 ¢
4453,2  731.2  955.8 Z269724.8 164 4,658 765 182,22 97.87 90,83 187.79 92.735 185.39
19 4372,83 794.% 1188.3 285825.9 L1468 4.188 W87 185.79 6.8 95.89 94,15 183,29 98.47
5047.6 7426 1233.4 1ZB9492.9 147 4.844 .593 34,18 89.53 95.32 91.3% 89.52 81.69
19 4755.4  839.1 1193.¢ 287878.¢ A78 3.994 .785 98.43 148. 58 183.85 98.99 192.83 98.51
70 45¢5.2 811.4 1156.8 28B1782.8 .188 3.918 L7856 187.77 189.85 111.16 91,87 119.93 49,15
4911,7  749.&6 1964.9 285@47.9 133 4,531 692 188,62 92.22 112,65 188,71 113,463 188.55
21 5517.4 989.8 14@8.4 307414.8 179 3.919 783 95.91 189.94 102.56 94,77 98.47 184,44
5558.1 894.2 1419.8 385434.8 1at 3.911 L4338 86.23 956.47 99.74 95.83 95,26 92.73
22 5483.2 B77.@ 1381.6 299872.8 168 3.978 L4635 185.98 94.12 98.57 97.92 104,77 92.43
Si34,2  831.4 1297.6¢ 293799.9 L1863 3.935 Lb4! 118.346 97.7% 95.65 97.t7 185.88 99.74
23 4992.7  737.7 1131.8 2B2535.8 L1568 4.335 .652 93.74 92.21 112.88 186.94 185.81¢ 98.8!
4969.0  791,1 1(@85.8 283746.6 199 4,576 728 113.82 97.82 94.93 113.99 184.93 111,48
24 502(.4 771.4 1154.8 285264.8 154 4,351 .668 182.47 956.79 92.39 164.97 94.75 181.69
5214.7  825.1 1138,8 2946e4.8 158 4,982 L7238 181.95 180.465 .15 188.23 92.97 {49,482
23 St41.4 B51.8 1263.8 294327.8 Y 4.25¢ .784 183.48 185.49 89.64 97.72 92.13 183.13
5081.5  745.3 1224.8 2947%5.@ 147 4,152 .489 96.84 93.17 93.89 93.93 94.94 87.5!
L2 BAEER SR DEERFE (Mass Effect) 6. BbHYIZ

Bk 0h < . BB E ooz bl e W
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RERROZ L E2EREL., I2ENOREL > FL—2F
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¢ALPHA ¢ BETA ¢ GARNA ¢ M ¢ K ¢ 81 ¢ L ¢ TOTAL ¢ ¢ TIME ¢
£8.231 0,355 8.532 28.% 6905.8  887.49 1257.9 784415.% 38
8.231 8,355 0.552 28.9 7877.0 le42.8 1283.0 285582.% 3
8,231 8355 0.532 28.8 4889.8  945.8 1328.8 1284418.% 38
8,231 0.355 0.552 20.0 6912.0  984.9 1281.8 785394.8 n
0,231 8.355 6.552 28.% 4839.8 952.¢ [315.4 284719.¢ 3t
8,23t 8.355 8.352 28.8 4BBL.®  950.8 1271.8 284947.% ki ]
MARK® X' ¢ BI[" ¢ TL ¢ TOTAL # BI'/K'8 ¢ K°/TLS ¢ BI'/TL& # XBI'/K'1# 1BI'/K 4% XX'/TLL® IK'/TLE® XBI'/TL1® XBI'/TL4¢
47 57403 728, 12300 284974.8 A2 4.673 .59 186,72 116,85  182.860  181.75 109.63  tl1.89
5574.8  623.4 1231.90 201829.8% A12 4.529 .587 97.23 94.81 q7.00 98.79 94.27 95.57
5475.2  78.3 1211.8 279441.8 J43 4.521 .593 98.88  113.41 182,91 98.33  1€1.73 111,64
§535.5  493.9 1234.¢ 288175.9 125 4.488 .52 91.47  185.9% 9.7 98.3t 89.89 18414
28 4982.7 648.9 12680.8 284535.8 .187 4.468 .438 92.37 89.89  181.55  182.12 93.85 89.98
§589.3  48l.4 1142.8 275071.0 189 4.74¢ L5188 188.21 98,74 181.82  103.43 118,33 94.08
5435.9 628.4 1126.8 272381.8 A15 4.819 .555 95.17 98.40 97.45 185.82 92.89 183.48
5794.4  S9L.7 1144.8 275293.% .182 5.065 13 117,48 84.88 95.87  188.99 111,86 94.84
48 57541 475.6 1231.8 288218.8 A7 4.874 549 113.8t 185.88 93.58 98.29 186.61 103,52
7168.4  745.5 1539.8 3044710 184 4.653 .485 97.38 94.45 97.4 97.88 94,94 91.95
18895.3 1852.4 2128.8 379e14.¢ 897 5.878 495 181.78 88.83 97.68  186.28 99.52 9MU.23
48 18258.8 1@12.7 7875.8 374483.9 899 {.948 488 118,81 92.88 98.71 181,78 189,59 93.81
7447.4 . 797.4 1586.8 313266.8 187 4.6%9% .583 97.27  182.99  185.34 96.19 182,65 99.24
5681.9 494.8 1226.2 278844.8 A2 4.589 .587 118.45 118,13 97.44 95.83 1e8.16 112,47
5165.3 785.6 1168.8 273448.9 137 4.348 .594 92.44  12B.49 98.44 98.63 91.65  117.84 ¢
88  5879.7 694.5 1282.8 275991.4 137 4.825 .558 88.73 121,22 ~ 112,45 85.17 91.52 183.98 ¢
§537.7 2824.5 1341.8 344214.8 1) 4.849 1.488 56,71 383.44 113.79 98.11 85.93 273,29 ¢
5009.8  997.6 1248.8 2939e4.9 280 4.832 .884 35.64 114,68 111.57 92.88 62.82 188.67
4971.9  737.5 117L.8 277823.% . 148 4,248 438 $2.85 77.86 110,25 188.E8 49.69 78.87
188 4814.4 7815 1238.8 275274.8 A48 3.895 .568 48.58 73.83  187.2% 93.99 73.51 89.79
5824.5  713.9 1232.8 274375.8 . 142 4.885 .588 48.27 711.33 99.81 188.78 47,41 71.83
4689.6  609.7 [179.8 273149.% 127 4872 S17 233,78 §3.42  1e8.87  1ee.ls 23999 83.53
4899.3  44B.7 11b4.8 272880.8 138 4.282 .573 142.59 89.48 98.35  183.4 140.24 92.51
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Abstracts (PNC Technical Review)

Development of Code System for Analysis of Skyshine Dose
Rate

Hidemasa Yamamoto Tsuyoshi Mishima Nobuo Nakae
PNC Technical Review No. 71 p.21—33 (1989)

Development of Operation Support System for MOX Fuel
Production Line

Yasutoshi Gunji Shigeo Fujiwara

Yoshihiro Suzuki Toshio Shishido

PNC Technical Review No. 71 p. 46—51 (1989)

Hidetoshi Iso

A code system which can easily and accurately analyze skyshine dose rate of
neutron and gamma rays has been developed by combining analysis codes with
cross-section libraries. The code system is composed of four kinds of modules
and driver-routine and the modules are separately used for each objective. The
code system is also equiped with atomic densities for major materials and the
function of automatically meshing and so on. '

The code system has been verified by using the data of avilable benchmark
problems which have already been reported.

In this paper, the system developed here is described and the results of
verification is reported.

Key Words . Skyshine Dose Rate, Shielding, Code System, Neutron, Gamma
ray.

Plutonium Fuel Production Facility(PFPF)FBR line started production of
MOX fuels for “JOYO” MK-II in October 1988. The production campaign for
“Monju” initial core fuel followed that for “Joyo”, Control of this line is mainly
computerized to allow remote operation,

According to our test run experiences the automated plant, requires the
higher judgement ability of operator when a problem arises.

We need the plant which can be operated by even unskilled operator, on the
technical level equal to that of skilled operator.

This requirement will be satisfied by introduction of new support system into
applying Aritificial Intelligence technology based on operating experience.

Now we have developed some operation support systems taking main aim at
high efficiency of production for example, the optimum operation control
system the failure diagnosis system and the production planning support sys-
tem.

Key Words . Automated Plant, Support System, Artificial Intelligence, Oper-
ating Experience, Optimum Operation Control, Failure
Diagnosis, Production Planning.

Development of JOYO Operational Guidance System for
Emergency Condition

Hiroshi Takatsuto Toshio Owada Makoto Morimoto

Hiroshi Aoki Mitsuhiko Tokita Seiichi Terunuma

PNC Technical Review No. 71 p. 34—39 (1989)

A Surveying Method for Geological Structure Using Surface
Distribution of Gamma-rays

Noboru Meguro
PNC Technical Review No. 71 p. 52—59 (1989)

Operational guidance system in JOYO has been developed for safe & stable
plant operations and improvement of operational reliability. JOYCAT (JOYO
Consulting & Analysing Tool), one of the JOYO operational guidance systems,
supports the plant operator to present the causal alarm and select the suitable
guidance manual in anomaly situations using artificial intelligence technology.

Verification test of JOYCAT was performed using a JOYO operator-training
simulator and on-line operation was started by partially linking to the actual
plant in May 1988. As the result, the proper diagnosis function was confirmed
in the actual plant.

Key Words . JOYCAT (JOYO Consulting & Analysing Tool), Alarm Handling
Diagnosis Method, Artificial Intelligence Technology.

The measurement of the ground surface radioactivity has been playing an
important role in uranium exploration.

It is important to investigate the active fault to evaluate geological environ-
ment of the field.

The four channels carborne system is expected to become a useful tool to
study the active fault.

Key Words : Four Channels Carborne System, Gamma-ray, Survey Ground
Surface, Geological Environment, Fault.

Interface Program for the Iteration Between Thermal
-hydraulics and Thermal Structural Response -FLUSH-

Hiroaki Ohiva
PNC Technical Review No. 71 p.40—45 (1989)

Development of MONJU Spent Fuel Cask for Post Irradiation
Examination

Shinichi Uruwashi Kiyonori Aratani Hideya Matsushima
PNC Technical Review No. 71 p. 60—63 (1989)

An interface program ; FLUSH for analysing the interaction between ther-
mal-hydraulics and thermal structures has been developed.

The effects of natural convection of cover gas on the temperature distribu-
tion, thermal stress and deformation in the shield plug and other main
components of LMFBR are calculated by this program.

The calculation of the mock-up shield plug was carried out, and the results
showed relatively good agreements with the test results.

Key Words : Interface Program, FLUSH, Thermal-hydraulic Analysis,
Structural Analysis, Natural Convection, Cover Gas, Thermal
Stress, Shield Plug, Temperature Distribution.

A cask, type B(M), for transporting fuel irradiated in the prototype FBR
“Monju” to the PIE facility is being developed by Power Reactor and Nuclear
Fuel Development Corporation{PNC). The PIE facility will be constructed at
PNC’s O-arai Engineering Center (OEC) and the fuel will be transported by sea.
Three fuel assemblies canned with water or one fuel assembly encapsulated in
a specially designed inner container with helium gas can be contained in the
cask. For the multiple use of the cask, it is considered that the cask can also
accomodate the ATR “Fugen” and demonstration fuel.

The followings remain to be done;

(1) handling test of an inner container
(2) demonstration tests with scale models under normal and
accidental conditions
(3) preparation for design approval
(4) fabrication
The cask is scheduled to be used in 1994.

Key Words : Cask, Fuel Handling System, LMFBR, Decay Heat, Monju
Project, Post Irradiation Examination.
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