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1950\t A ] HIxE of-g-o] AR wfj e, IR UA e fehy w5 E A 2 W3 Vs
Sin7] Y50 APE 4 onE Wk 24 Zikel Siekk ls Aol thalA We eAlEe] g,
A ALBl= TAEAS] QPZA7F Sghit 9158 2 e 4= Slokar Aoj= 19744 o A7kA|= Waleh 1
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1977 44 A|] 7H 1] s nl=o) 8 AR e 9 SR EE Ag8S A FAIskL, g0l sl wl=at
A ARRI7F ASA R AFE 3T 2 ARSI olE A= 1976d H 1] A UAIFH(DOE)= $HIEH4E tiHA]
<8l 712 2 713 (Nonproliferation Alternative Systems Assessment Program: NASAP)S, 197749 109 IAEA=
A HZF7]1%H 7 HInternational Nuclear Fuel Cycle Evaluation: INFCE)e]| 25193t} 1)

)
W]
o
X
©

3719] w7 &oll 1970t S8/F v] ARk sfdE Fo|H(Harold Feiveson) BHARR} g HH5]H
(Frank von Hippel) 14~= <(water—resistance) 7H'doll 2letsto] R} 2—|0] sebit A|3}d (proliferation—
resistance) 7183 ARI6IICE 2 152 gkt 18- W o] eheh YA A A" ozt glom g sulskadS st
7] $13t 7| 0 & St Mg 7Fxst Ao,
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1) Jungmin Kang, "Analysis of Nuclear Proliferation Resistance,” Progress in Nuclear Energy, Vol, 47, Issue 1-4, pp. 672—684, 2005,
2) Private communication, Harold Feiveson and Frank von Hippel, November 2011,

3) Harold Feiveson, “The Search for Proliferation—Resistant Nuclear Power,” F.A.S, Public Interest Report, Vol, 54, No. 5, September/October 2001,
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1, SHH[SAF CHOF AJAEN T7| 2 720 (Nonproliferation Alternative Systems Assessment Program: NASAP)

Hold 54 02 Al YA Ayt D2 RE AR SR ERS AR QIES] 1974 SAUF O & QI vl=-
aHH|2hat A Fo] ts AW HAEES o1A =|oieh 1 Ax} ARp2 9 =71 of SShik A7}l gk w4o] 5
Z]o] SHu| kAL tjot A|AE] H7} 322 T3 (Nonproliferation Alternative Systems Assessment Program: NASAP)-

197611 SR i A 0.2 eyt O

4) Naoko Inoue, “Introduction,” JAEA—GIF PR&PP Workshop, 22 February 2011,

5) George Pomeroy et al., “Approaches to Evaluation of Proliferation Resistance of Nuclear Energy Systems,” Proceedings of INMM 49th Annual
Meeting, Nashville, Tennessee, 13—17 July 2008,

6) “Proliferation resistance is that characteristic of a nuclear energy system that impedes the diversion or undeclared production of nuclear
material or misuse of technology by States in order to acquire nuclear weapons or other nuclear explosive devices,” IAEA STR—332,
Proliferation Resistance Fundamentals for Future Nuclear Energy Systems, December 2002,

7) “Physical protection (robustness) is that characteristic of an NES that impedes the theft of materials suitable for nuclear explosives or
radiation dispersal devices (RDDs) and the sabotage of facilities and transportation by sub—national entities or other non—Host State
adversaries,” JAEA STR—332, Proliferation Resistance Fundamentals for Future Nuclear Energy Systems, December 2002,

8) U.S.DOE, “Nuclear Proliferation and Civilian Nuclear Power Report of the Nonproliferation Alternative Systems Assessment Program;
Volume II: Proliferation Resistance,” DOE/NE—0001/2, 1980.
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9) oA 9], "I MARFY] 71EFH B 5rE A HAEF7|(DUPIC) 7|&a Wlsted,” KAERI/AR—522/99, Fh b A4z, 1999,
2. 28.

10) I. Spiewak and J.N, Barkenbus, “Nuclear Proliferation and Nuclear Power: A Review of the NASAP and INFCE Studies,” Nuclear Safety 21,
691-702, 1980,

11) Ihid,
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ME7|E AR|Z o7 st A MF7] H7HInternational Nuclear Fuel-Cycle Evaluation: INFCE) &1
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12) Tbid.,

13) o] 9, "M AMARTY] 7 | B TR Al HARF7I(DUPIC) 7|« ¥ste],” KAERI/AR—522/99, A& A+,
1999, 2. 28.

14) I, Spiewak and J.N, Barkenbus, “Nuclear Proliferation and Nuclear Power: A Review of the NASAP and INFCE Studies,” Nuclear Safety 21,
691-702, 1980,
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3. AI25EHH2 712(Spent Fuel Standard: SFS)
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4, D17F AXZIA|AEIO| sHSIAM XSHMES SIIA717] 28t 71&X tHRKTechnical Opportunities for Increasing the

Proliferation Resistance of Global Civilian Nuclear Power Systems: TOPS)

15) National Academy of Sciences, Committee on International Security and Arms Control, “Management and Disposition of Excess Weapons
Plutonium,” Washington, D.C., National Academy Press, 1994,

16) National Academy of Sciences, Committee on International Security and Arms Control, “Management and Disposition of Excess Weapons
Plutonium: Reactor—Related Options,” Washington, D.C., National Academy Press, 1995,

17) National Academy of Sciences, Committee on International Security and Arms Control, “The Spent—Fuel Standard for Disposition of Excess
Weapons Plutonium: Application to Current DOE Options,” Washington, D.C., National Academy Press, 2000,
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for Increasing the Proliferation Resistance of Global Civilian Nuclear Power Systems: TOPS)& 27| 93} EjAT3E
2 Eg st e

TOPS9] Hghit A|3Hd 7ld2 7124 o= SFSO| WA e 7ldel ZASHL o5 Sl WA o=, kit
Aol Jolx T8 S 284 - 7IeA - A=A Al 7HA] SHA 9] B é—i -m‘j‘rﬂoﬂ B,
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(I 1) SHEMAE 2 Ao M2 SEA - 7S di SF1)

Sophisticated Sophisticated Unsophisticated Subnational

State, Overt State, Covert State, Covert Group

Material Barriers

Isotopic Moderate Low Moderate to high High
Chemical Very low Very low Moderate to high High
Radiological Very low Low Moderate High
Mass and Bulk Very low Low Low Moderate
Detectability Not applicable Moderate Moderate High

Technical Barriers

Facility Unattractiveness Moderate Moderate High Very low
Facility ~Accessibility Very low Low Low Moderate
Available Mass Moderate Moderate High High

18) U.S.DOE, TOPS Task Force of the Nuclear Energy Research Advisory Committee, “Technical Opportunities for Increasing the Proliferation
Resistance of Global Civilian Nuclear Power Systems (TOPS),” 2001,

19) Ibid.
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5. HIAMICH RIXIZIA AR ZH|ZE (GIF)

GIF 2]9}= 20001 19 1] oA 77} GEN-IV LAFEAI AR 7o) 4] Fets =2J5)7] sl 97l= 5 o3t
TI5E ke 2] ARFERIc) HEAE A9 7E-S GEN-IVZ| 29418k 4714| B3 (Sustainability, Safety and
Reliability, Economic, Proliferation resistance and physical protection) 5 ko]t

GEN-1V 2} AJ2g 0] A7 H7bol] ARG 712 AloKe HAkz 7 g o] o 5271 &9k Al ] 9l o] vy
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L AVl 1525 1) 5 el e Sl 20 A e

21) U.S.DOE, Nuclear Energy Research Advisory Committee and the Generation IV International Forum, “Generation IV Roadmap: Final System
Screening Evaluation Methodology R&D Report,” 2002,

22) The Proliferation Resistance and Physical Protection Evaluation Methodology Expert Group Of the Generation IV International Forum,
“Evaluation Methodology for Proliferation Resistance and Physical Protection of Generation IV Nuclear Energy Systems Revision 6,” GIF/
PRPPWG/2011/003, September 15, 2011,
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+ Technical Difficulty (TD) : 3§8Hito]l 151 7|52 o2
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« Proliferation Time (PT) : 4&4to] 4 Q%= A7k

+ Fissile Material Type (MT) AREAd =E T+

« Detection Probability (DP) : €4] &&

» Detection Resource Efficiency (DE) : €4 A+ 784
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