Contents

1 Introduction............. ... ... .. .. .. . . .. ...
1.1 Background............ ... .. .. ...
1.2 Basic StatiSticS. . . . .. ... ...
1.3 Fuzzy SetTheory.......... ... .. ...
1.4 Artificial Neural Network . .. .......................
1.5 System Dynamics. . ........... ... ... ... ... ... ....
References . .. ... ... .. . . . . . . ...

2 Dynamical Modeling of Economy in Global Nuclear

Energy Market. . . .. ... .. .. .. .. .. ..
2.1 Introduction. ... .......... ...t
22 Method . ... ... . . . . . e
23  Calculation . .......... ... ...
24 Results . ... ... ..
2.5 ConcluSionS. . ... ...t
References . . ... ... . . . e

3  Assessment of National Nuclear Fuel Cycle for Transmutations

of High Level Nuclear Waste . . ... ......................
3.1 Introduction. .............. .. ...
32 Method . ...... ... . . ...
33 Calculation . ........ ... ... e
34 Results ... ... ... . . e
35 ConcluSionS. . ... ... ..
References . . ... ... ... . . . . .. e

4 Dynamical Management of Atomic-Multinology in the Aspect
of Energy Policy. . .. ........ ... . ...
4.1  Introduction. . ... ... ...
42 Method . . ... ...

00 O\ W N W = =


http://dx.doi.org/10.1007/978-1-4471-4030-6_1
http://dx.doi.org/10.1007/978-1-4471-4030-6_1
http://dx.doi.org/10.1007/978-1-4471-4030-6_1#Sec1
http://dx.doi.org/10.1007/978-1-4471-4030-6_1#Sec1
http://dx.doi.org/10.1007/978-1-4471-4030-6_1#Sec2
http://dx.doi.org/10.1007/978-1-4471-4030-6_1#Sec2
http://dx.doi.org/10.1007/978-1-4471-4030-6_1#Sec3
http://dx.doi.org/10.1007/978-1-4471-4030-6_1#Sec3
http://dx.doi.org/10.1007/978-1-4471-4030-6_1#Sec4
http://dx.doi.org/10.1007/978-1-4471-4030-6_1#Sec4
http://dx.doi.org/10.1007/978-1-4471-4030-6_1#Sec5
http://dx.doi.org/10.1007/978-1-4471-4030-6_1#Sec5
http://dx.doi.org/10.1007/978-1-4471-4030-6_1#Bib1
http://dx.doi.org/10.1007/978-1-4471-4030-6_2
http://dx.doi.org/10.1007/978-1-4471-4030-6_2
http://dx.doi.org/10.1007/978-1-4471-4030-6_2
http://dx.doi.org/10.1007/978-1-4471-4030-6_2#Sec1
http://dx.doi.org/10.1007/978-1-4471-4030-6_2#Sec1
http://dx.doi.org/10.1007/978-1-4471-4030-6_2#Sec2
http://dx.doi.org/10.1007/978-1-4471-4030-6_2#Sec2
http://dx.doi.org/10.1007/978-1-4471-4030-6_2#Sec3
http://dx.doi.org/10.1007/978-1-4471-4030-6_2#Sec3
http://dx.doi.org/10.1007/978-1-4471-4030-6_2#Sec4
http://dx.doi.org/10.1007/978-1-4471-4030-6_2#Sec4
http://dx.doi.org/10.1007/978-1-4471-4030-6_2#Sec5
http://dx.doi.org/10.1007/978-1-4471-4030-6_2#Sec5
http://dx.doi.org/10.1007/978-1-4471-4030-6_2#Bib1
http://dx.doi.org/10.1007/978-1-4471-4030-6_3
http://dx.doi.org/10.1007/978-1-4471-4030-6_3
http://dx.doi.org/10.1007/978-1-4471-4030-6_3
http://dx.doi.org/10.1007/978-1-4471-4030-6_3#Sec1
http://dx.doi.org/10.1007/978-1-4471-4030-6_3#Sec1
http://dx.doi.org/10.1007/978-1-4471-4030-6_3#Sec2
http://dx.doi.org/10.1007/978-1-4471-4030-6_3#Sec2
http://dx.doi.org/10.1007/978-1-4471-4030-6_3#Sec3
http://dx.doi.org/10.1007/978-1-4471-4030-6_3#Sec3
http://dx.doi.org/10.1007/978-1-4471-4030-6_3#Sec4
http://dx.doi.org/10.1007/978-1-4471-4030-6_3#Sec4
http://dx.doi.org/10.1007/978-1-4471-4030-6_3#Sec5
http://dx.doi.org/10.1007/978-1-4471-4030-6_3#Sec5
http://dx.doi.org/10.1007/978-1-4471-4030-6_3#Bib1
http://dx.doi.org/10.1007/978-1-4471-4030-6_4
http://dx.doi.org/10.1007/978-1-4471-4030-6_4
http://dx.doi.org/10.1007/978-1-4471-4030-6_4
http://dx.doi.org/10.1007/978-1-4471-4030-6_4#Sec1
http://dx.doi.org/10.1007/978-1-4471-4030-6_4#Sec1
http://dx.doi.org/10.1007/978-1-4471-4030-6_4#Sec2
http://dx.doi.org/10.1007/978-1-4471-4030-6_4#Sec2

Contents

43 Calculation . .......... ... .. ... 41
44  Results . ... ... ... e 44
45 ConcClusionS. . . ... ... ..t e 46
References . . ... ... . . . .. .. e 47

Technological Management of Atomic-Multinology

by Social Network Theory . ............................ 49
5.1 Introduction. .............. ..., 49
52 Method . ... ... ... ... . ... 53
53 Calculation . .......... ... .. ... 54
54  Results . ... ... 56
5.5 Conclusions. . .. ... e 58
References . .. ... ... . . . . . ... e 59

Nuclear Safety Assessment for the Passive System of the Nuclear

Power Plants (NPPs) in Safety Margin Estimation. . . . .. ... ... 61
6.1 Introduction. ............ ... ... ... 62
6.2 Method . ...... ... ... . . ... 63
6.3 Calculation . .......... ... .. ... 64
6.4  Results and Discussions. . . .. .......... ... ... 66
6.5 ConcClusionS. . .. ..... .. e 69
References . . ... ... . . . . e 72

Non-linear Dynamical Reliability Analysis in the Very High

Temperature Gas Cooled Reactor. . . ... ..... ... ... ....... 75
7.1 Introduction. . ... ... ... ...t 75
7.2 Dynamics of the Resistance-Stress Method . .. ........... 76
73  System Model . ....... .. .. ... 77
7.4 Calculation . .......... ... .. ... 79
7.5 Results and Discussions. . . . ... ...t 82
7.6 ConCluSionS. . ... v it e e 85
References . .. ... . e 88

Dynamical Seismic Probabilistic Safety Assessment

for Earthquake. . . . .. ... ... ... ... ... .. .. 89
8.1 Introduction. .............. ... ... ... 89
82 Method . ..... ... ... . . . .. 90
8.3 Calculation . ........... .. .. .. . ... 93
84 Results ....... ... . . . . . . . 94
8.5 ConclusionsS. . .. .... ... e 95

References . .. ... .. . . . 97


http://dx.doi.org/10.1007/978-1-4471-4030-6_4#Sec3
http://dx.doi.org/10.1007/978-1-4471-4030-6_4#Sec3
http://dx.doi.org/10.1007/978-1-4471-4030-6_4#Sec4
http://dx.doi.org/10.1007/978-1-4471-4030-6_4#Sec4
http://dx.doi.org/10.1007/978-1-4471-4030-6_4#Sec5
http://dx.doi.org/10.1007/978-1-4471-4030-6_4#Sec5
http://dx.doi.org/10.1007/978-1-4471-4030-6_4#Bib1
http://dx.doi.org/10.1007/978-1-4471-4030-6_5
http://dx.doi.org/10.1007/978-1-4471-4030-6_5
http://dx.doi.org/10.1007/978-1-4471-4030-6_5
http://dx.doi.org/10.1007/978-1-4471-4030-6_5#Sec1
http://dx.doi.org/10.1007/978-1-4471-4030-6_5#Sec1
http://dx.doi.org/10.1007/978-1-4471-4030-6_5#Sec2
http://dx.doi.org/10.1007/978-1-4471-4030-6_5#Sec2
http://dx.doi.org/10.1007/978-1-4471-4030-6_5#Sec3
http://dx.doi.org/10.1007/978-1-4471-4030-6_5#Sec3
http://dx.doi.org/10.1007/978-1-4471-4030-6_5#Sec4
http://dx.doi.org/10.1007/978-1-4471-4030-6_5#Sec4
http://dx.doi.org/10.1007/978-1-4471-4030-6_5#Sec5
http://dx.doi.org/10.1007/978-1-4471-4030-6_5#Sec5
http://dx.doi.org/10.1007/978-1-4471-4030-6_5#Bib1
http://dx.doi.org/10.1007/978-1-4471-4030-6_6
http://dx.doi.org/10.1007/978-1-4471-4030-6_6
http://dx.doi.org/10.1007/978-1-4471-4030-6_6
http://dx.doi.org/10.1007/978-1-4471-4030-6_6#Sec1
http://dx.doi.org/10.1007/978-1-4471-4030-6_6#Sec1
http://dx.doi.org/10.1007/978-1-4471-4030-6_6#Sec2
http://dx.doi.org/10.1007/978-1-4471-4030-6_6#Sec2
http://dx.doi.org/10.1007/978-1-4471-4030-6_6#Sec3
http://dx.doi.org/10.1007/978-1-4471-4030-6_6#Sec3
http://dx.doi.org/10.1007/978-1-4471-4030-6_6#Sec4
http://dx.doi.org/10.1007/978-1-4471-4030-6_6#Sec4
http://dx.doi.org/10.1007/978-1-4471-4030-6_6#Sec5
http://dx.doi.org/10.1007/978-1-4471-4030-6_6#Sec5
http://dx.doi.org/10.1007/978-1-4471-4030-6_6#Bib1
http://dx.doi.org/10.1007/978-1-4471-4030-6_7
http://dx.doi.org/10.1007/978-1-4471-4030-6_7
http://dx.doi.org/10.1007/978-1-4471-4030-6_7
http://dx.doi.org/10.1007/978-1-4471-4030-6_7#Sec1
http://dx.doi.org/10.1007/978-1-4471-4030-6_7#Sec1
http://dx.doi.org/10.1007/978-1-4471-4030-6_7#Sec2
http://dx.doi.org/10.1007/978-1-4471-4030-6_7#Sec2
http://dx.doi.org/10.1007/978-1-4471-4030-6_7#Sec3
http://dx.doi.org/10.1007/978-1-4471-4030-6_7#Sec3
http://dx.doi.org/10.1007/978-1-4471-4030-6_7#Sec4
http://dx.doi.org/10.1007/978-1-4471-4030-6_7#Sec4
http://dx.doi.org/10.1007/978-1-4471-4030-6_7#Sec5
http://dx.doi.org/10.1007/978-1-4471-4030-6_7#Sec5
http://dx.doi.org/10.1007/978-1-4471-4030-6_7#Sec6
http://dx.doi.org/10.1007/978-1-4471-4030-6_7#Sec6
http://dx.doi.org/10.1007/978-1-4471-4030-6_7#Bib1
http://dx.doi.org/10.1007/978-1-4471-4030-6_8
http://dx.doi.org/10.1007/978-1-4471-4030-6_8
http://dx.doi.org/10.1007/978-1-4471-4030-6_8
http://dx.doi.org/10.1007/978-1-4471-4030-6_8#Sec1
http://dx.doi.org/10.1007/978-1-4471-4030-6_8#Sec1
http://dx.doi.org/10.1007/978-1-4471-4030-6_8#Sec2
http://dx.doi.org/10.1007/978-1-4471-4030-6_8#Sec2
http://dx.doi.org/10.1007/978-1-4471-4030-6_8#Sec3
http://dx.doi.org/10.1007/978-1-4471-4030-6_8#Sec3
http://dx.doi.org/10.1007/978-1-4471-4030-6_8#Sec4
http://dx.doi.org/10.1007/978-1-4471-4030-6_8#Sec4
http://dx.doi.org/10.1007/978-1-4471-4030-6_8#Sec5
http://dx.doi.org/10.1007/978-1-4471-4030-6_8#Sec5
http://dx.doi.org/10.1007/978-1-4471-4030-6_8#Bib1

Contents xi

9

10

11

12

13

Safety Assessment for Lunar Nuclear Power Reactor

in Cooling Accident . . .. ...... ... ... ... ... . ... ... 99
9.1 Introduction. ....... ... ... .. . .. .. ... 99
92 Method ... ... ... .. . . . .. 104
9.3 Calculation . .......... ... .. ... 106
9.4  Results . ....... . ... e 109
9.5 ConclusionsS. . . ... ..t e 111
References . .. ... .. . . . . . ... 116

Nuclear Safeguard Management of Operation Security

in Nuclear Power Plants. . . . . ....... ... ... ... ... ... .... 119
10.1 Introduction. ............ ... .. .. 119
10.2 Factors for Modeling . . .......... ... ... ... ... .... 121
10.2.1 Safeguard Measures Factor ... ................ 121
10.2.2 Power Uprates Factor . . . .................... 123
10.2.3 Refueling Factor. . . ....... ... .. ... ... ..... 125
10.3 Dynamical Method . . .. ...... ... .. .. ... ... ... .... 126
10.3.1 Network Effect. . .. ...... ... ... .. .. ... ... 126
10.3.2 Calculation of Modeling . . ... ................ 128
104 Results . ... .. 131
10.5 Conclusions. . ... 133
References . ......... ... .. . . ... . . .. 134

Life Extension Assessment for Safeguard in Nuclear

Power Plants (NPPs) Using a Production Function . .......... 135
11.1 Introduction. ............ ... ... 135
11.2  Nuclear Safeguard Estimator Function for Modeling. . . . . . .. 139
11.3 Dynamical Method . . .. ........ ... .. .. .. .. ... .... 141
11.4 Technology Assessment . ... .............ouveuen... 142
11.5 Results .. ... 142
11.6 ConcClusions. . . ... ..ottt 143
References . ... ... .. ... 147

Security Investigations in Nuclear Materials Using

Analytic Pair Values. . . .. ... ... ... ... ... ... ... ... ..., 149
12.1 Introduction. .. ... ... .. .. ... ... ... 149
122 Method . . ... ... . . . e 151
123 Results . ... .. 155
124 Conclusions. . . ... .t e 161
References . .. ... ... . . . . ... 162

Nuclear Security Assessment Using Loss Function
with Modified Random Numbers. . . ... ................... 165
13.1 Introduction. . ... ...... ... 165


http://dx.doi.org/10.1007/978-1-4471-4030-6_9
http://dx.doi.org/10.1007/978-1-4471-4030-6_9
http://dx.doi.org/10.1007/978-1-4471-4030-6_9
http://dx.doi.org/10.1007/978-1-4471-4030-6_9#Sec1
http://dx.doi.org/10.1007/978-1-4471-4030-6_9#Sec1
http://dx.doi.org/10.1007/978-1-4471-4030-6_9#Sec2
http://dx.doi.org/10.1007/978-1-4471-4030-6_9#Sec2
http://dx.doi.org/10.1007/978-1-4471-4030-6_9#Sec3
http://dx.doi.org/10.1007/978-1-4471-4030-6_9#Sec3
http://dx.doi.org/10.1007/978-1-4471-4030-6_9#Sec4
http://dx.doi.org/10.1007/978-1-4471-4030-6_9#Sec4
http://dx.doi.org/10.1007/978-1-4471-4030-6_9#Sec5
http://dx.doi.org/10.1007/978-1-4471-4030-6_9#Sec5
http://dx.doi.org/10.1007/978-1-4471-4030-6_9#Bib1
http://dx.doi.org/10.1007/978-1-4471-4030-6_10
http://dx.doi.org/10.1007/978-1-4471-4030-6_10
http://dx.doi.org/10.1007/978-1-4471-4030-6_10
http://dx.doi.org/10.1007/978-1-4471-4030-6_10#Sec1
http://dx.doi.org/10.1007/978-1-4471-4030-6_10#Sec1
http://dx.doi.org/10.1007/978-1-4471-4030-6_10#Sec2
http://dx.doi.org/10.1007/978-1-4471-4030-6_10#Sec2
http://dx.doi.org/10.1007/978-1-4471-4030-6_10#Sec3
http://dx.doi.org/10.1007/978-1-4471-4030-6_10#Sec3
http://dx.doi.org/10.1007/978-1-4471-4030-6_10#Sec4
http://dx.doi.org/10.1007/978-1-4471-4030-6_10#Sec4
http://dx.doi.org/10.1007/978-1-4471-4030-6_10#Sec5
http://dx.doi.org/10.1007/978-1-4471-4030-6_10#Sec5
http://dx.doi.org/10.1007/978-1-4471-4030-6_10#Sec6
http://dx.doi.org/10.1007/978-1-4471-4030-6_10#Sec6
http://dx.doi.org/10.1007/978-1-4471-4030-6_10#Sec7
http://dx.doi.org/10.1007/978-1-4471-4030-6_10#Sec7
http://dx.doi.org/10.1007/978-1-4471-4030-6_10#Sec8
http://dx.doi.org/10.1007/978-1-4471-4030-6_10#Sec8
http://dx.doi.org/10.1007/978-1-4471-4030-6_10#Sec9
http://dx.doi.org/10.1007/978-1-4471-4030-6_10#Sec9
http://dx.doi.org/10.1007/978-1-4471-4030-6_10#Sec10
http://dx.doi.org/10.1007/978-1-4471-4030-6_10#Sec10
http://dx.doi.org/10.1007/978-1-4471-4030-6_10#Bib1
http://dx.doi.org/10.1007/978-1-4471-4030-6_11
http://dx.doi.org/10.1007/978-1-4471-4030-6_11
http://dx.doi.org/10.1007/978-1-4471-4030-6_11
http://dx.doi.org/10.1007/978-1-4471-4030-6_11#Sec1
http://dx.doi.org/10.1007/978-1-4471-4030-6_11#Sec1
http://dx.doi.org/10.1007/978-1-4471-4030-6_11#Sec2
http://dx.doi.org/10.1007/978-1-4471-4030-6_11#Sec2
http://dx.doi.org/10.1007/978-1-4471-4030-6_11#Sec3
http://dx.doi.org/10.1007/978-1-4471-4030-6_11#Sec3
http://dx.doi.org/10.1007/978-1-4471-4030-6_11#Sec4
http://dx.doi.org/10.1007/978-1-4471-4030-6_11#Sec4
http://dx.doi.org/10.1007/978-1-4471-4030-6_11#Sec5
http://dx.doi.org/10.1007/978-1-4471-4030-6_11#Sec5
http://dx.doi.org/10.1007/978-1-4471-4030-6_11#Sec6
http://dx.doi.org/10.1007/978-1-4471-4030-6_11#Sec6
http://dx.doi.org/10.1007/978-1-4471-4030-6_11#Bib1
http://dx.doi.org/10.1007/978-1-4471-4030-6_12
http://dx.doi.org/10.1007/978-1-4471-4030-6_12
http://dx.doi.org/10.1007/978-1-4471-4030-6_12
http://dx.doi.org/10.1007/978-1-4471-4030-6_12#Sec1
http://dx.doi.org/10.1007/978-1-4471-4030-6_12#Sec1
http://dx.doi.org/10.1007/978-1-4471-4030-6_12#Sec2
http://dx.doi.org/10.1007/978-1-4471-4030-6_12#Sec2
http://dx.doi.org/10.1007/978-1-4471-4030-6_12#Sec3
http://dx.doi.org/10.1007/978-1-4471-4030-6_12#Sec3
http://dx.doi.org/10.1007/978-1-4471-4030-6_12#Sec4
http://dx.doi.org/10.1007/978-1-4471-4030-6_12#Sec4
http://dx.doi.org/10.1007/978-1-4471-4030-6_12#Bib1
http://dx.doi.org/10.1007/978-1-4471-4030-6_13
http://dx.doi.org/10.1007/978-1-4471-4030-6_13
http://dx.doi.org/10.1007/978-1-4471-4030-6_13
http://dx.doi.org/10.1007/978-1-4471-4030-6_13#Sec1
http://dx.doi.org/10.1007/978-1-4471-4030-6_13#Sec1

Xii

Contents

132 Method . . ... . 167
13.2.1 Game Theory. ........ ... ... ... ... ... ..... 167

13.2.2 Safeguard Factor . ........... ... ... ... ..... 171

13.2.3 Dynamical Method . . .. ....... ... ... ... ..... 172

133 Results . ... 173
134 ConClusionsS. . . .... oottt 174
References .. ... ... .. . 178

14 Conclusion. . ... ....... .. . ... e 181


http://dx.doi.org/10.1007/978-1-4471-4030-6_13#Sec2
http://dx.doi.org/10.1007/978-1-4471-4030-6_13#Sec2
http://dx.doi.org/10.1007/978-1-4471-4030-6_13#Sec3
http://dx.doi.org/10.1007/978-1-4471-4030-6_13#Sec3
http://dx.doi.org/10.1007/978-1-4471-4030-6_13#Sec4
http://dx.doi.org/10.1007/978-1-4471-4030-6_13#Sec4
http://dx.doi.org/10.1007/978-1-4471-4030-6_13#Sec5
http://dx.doi.org/10.1007/978-1-4471-4030-6_13#Sec5
http://dx.doi.org/10.1007/978-1-4471-4030-6_13#Sec6
http://dx.doi.org/10.1007/978-1-4471-4030-6_13#Sec6
http://dx.doi.org/10.1007/978-1-4471-4030-6_13#Sec7
http://dx.doi.org/10.1007/978-1-4471-4030-6_13#Sec7
http://dx.doi.org/10.1007/978-1-4471-4030-6_13#Bib1
http://dx.doi.org/10.1007/978-1-4471-4030-6_14
http://dx.doi.org/10.1007/978-1-4471-4030-6_14

	Contents



