H4MDH #A= A (Gen V)

A4 974 29

q84 A 2 Bej 5 B4 M 8%

A4A R AAE Al2"(Gen
eration IV Nuclear Energy

System, Gen IV) oyA 3+
o) A&A, A, A=A E A
A Std el 2gm oju]E} HE
7| AZE AT HELY A 52
glo] ot AR AAge] HE
5 gt A AP 2 B
W3 (Proliferation Resistance &
Physical Protection : PR & PP)
£ 8% 7|ed FR2A At
3 Qih,

olof wet, ;S A d B
2 P WA AR ALY
= BAFHeR B7Is] $3 PR
& PP B7} W& 7de 2284
°] Gen IV Roadmap2 £3] A7
Hglen, 20029 1299 PR &
PP 7} HHE S 9 AR
7F 2§ gFo] AIRE

A AP H7te i 9At
g Al 2F Rk opyet 75l ¢

F 3
H

GIF PR/PP WG 91 ¢

Aol 7o) gaAE dubae
= Yol Hes

o2

w7

-

T UE
W ExAl AR K5 Al o]

%ﬁ:o][— 20019 9¥

FAAE AY Y
31 ]‘tr’: *PEE}XM Hlzt 9ol
3 Gen IV 93 A A"o] 7A
SHA frA Hofof Jto] 2A HxH
o gt

whehA] SBHAL AEHA @ Ea)F
95 Hop= Gen IV 9AH A&
o] SgAt A3y W Bal WE

o tat AA o)z erH el Bt
RS sl 2w 3y
44 9 3718 o] w2 o)
o A oA AjAgof digt A
AN o Hehs AN hE HEE
3}l ¢

Gen IVOﬂ i3t PR € PP A&
7} HYo A& vl= Brookhaven
National Lab.oll +%8}+= Bari,
UC Berkeley e} =3l Peter
son, 181 vttt AECLY 4%

Py
[e)
g F77)eAdw AN TAAZ 7| e LR

3= Nishimura 5 Al 39 3%
oAS =3 9101 Argonne
National Lab.o &#3t+&
Roglans®] & 3|99} 7hAE &2
U,

F8 Wb 4 SRS 1|
= £9 dia - A - ARA F

oF 20%lo] A7stal glow Skt
S AXNBlY AU - g2 - B

A d® - JAEA So28E o

109101 &7tetel AAZAA| TR

Ak slekE 7H245}°ﬂt¥

el M de AR A2
»(ﬂ@‘ﬂﬂﬂﬂ%iﬂ@ﬁ%

oA ALEA) A d

o1 Ul

o

N
)

N

:?‘:;

?12
P fol GO
X, Mo

4

= e
2 e
4 =

e

s

_l/
ottt
o,

2 M m

Lomd ok
o

(<]
fo 1o g oy
1o =
e X

gl Ma
N
)

i
my
oo

Buiiyo)

e o
Y
=
e

A

1 2002, 12 ~2003. 12

=
&7

- PR & PP #3 #7} 24
(Metrics) ¥ B7} &
dology) 7N

2004/9 - HAHMY - 47



(30) &

® H22A
1d)

- B7} Metrics ¥ 37} YHE
9] ESFR(Example Sodium Fast
Reactor) 244 HE

- PR 9 PP 37} P& H3A
248
® 354 :

9. 29)

— Demo casedl] t3t PR 4 PP
B}

- B7h B =4 e
® A4THA : 2006, 10, ~ 2008,

9. (29)

- Gen IV caseoll tjgt PR %
PP ¥7}

2004, 1. ~ 2004.12.

2004, 10. ~ 2006,

PR & PP AEJ} 18L Gen
YA oz Aago] gt
AL A4 2 By 3 Hr}
THE ALe A9 B B8
(Metrics) BA9} B} vHH&E
BIANE Aurstirt
Metrics EXAoAE PR &
PP ¥7IA AMLEE H7 ¥%
(Measures)® B7} 32 (Metrics)
o] sl =8 Y{E0] 7|&Eo] Q)
=3
=R BETA0 §rl uE B
TAelME PR 2 PP 3712 93
A2 U, 99 $7 (Threat

48 - AR - 2004/9

HAMD 2K A2 - (Gen V)

(&£ 1) PR A& 2IX} YU E4 -Material Barriers

Critical mass
-Degree of isotopic enrichment

Isotopic -Spontaneous neutron generation
-Heat generation rate
Difficulty presented by radiation to weapons design
Material " Chemical -Degree of difficulty in refining weapons material
barriers Radiological i :
(dose to humans) -Degree of remote handling normally required
Mass and bulk -Concentration of material, ease of concealment

Detectability

-Degree of passive detection capability
-Active detection capability

-Hardness of radiation signatures
-Uncertainties in detection equipment
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(&£ 2) PR X& CIX} Y EM -Technical Barriers

facility)

Facility unattractiveness
(degree of difficulty of
production of weapans
material inherent in a

HI4NH BXte MAH(Gen V)

-Cost of modifications

~Facility throughput

-Safety implications of modifications
~Time required to modify

~Effectiveness of observable environmental signatures

Technical
barrier

Facility accessibility

~Difficulty and time to perform operations
~Need for specialized equipment

-Manual versus automatic, remote operation
-Frequency of operational opportunity to divert

Available mass

-Amount of potentially weapons useable material
at a given point in a fuel cycle

Diversion detectability

-Type of material and processes with respect to accountability
-Uncertainties in detection equipment
-Form of material as amenable to counting

knowledge

Skills, expertise and

-Dual-use skills and knowledge
-Applicability of dual-use skills
-Availability of dual-use information

Time

-Time materials in a facility of process are
-available to proliferant access
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(E 3) PR X&} oIx} Y EM ~Extrinsic Barriers

Barriertype |~ Barrier Attributes
T -Availability and access to information
-Minimum detectability limits for material
~Ability to detect illicit activities
-Response time of detectors and monitors
Extrinsic Safeguards | -precision and frequency of monitoring
(Institutional) -Degree of incorporation into process design
barriers and operation
-Administrative steps for access
Access control and | ~Physical protection and security arrangements
Security ~Existence of effective back-up support
-Effectiveness of access control and security
Location -Remoteness and/or co-location of facilities
’ Threat Definition j
He N AR} 3ol 1&3] A +

ofs grom, ol& Faf $-2 et
7} Aokl §le Gen IV A €
28 A Ade] g3k ki A4
Y 223 $5E W71 B opy
2}, B7h A%S g o2 Sl A
FHEI QL UxpE A AHC] o
Yat AP E %W* KRS, AEH

gy Fg9 x
A 9 AAA T v Eo] AL A
?‘g}/ﬂ i Dﬂx‘} u}gﬂ. F_,.o] —raq
H o] AxE AARE AA st
A g Ao 1A,

o9} HEo} Gen IV PR & PP
AE7E 25 39 2 S5 A=
FARo TN Yo hat 8 1
2ho] sjulEt JAof vt &2 9

g BYsHA E 4 9& AR

Hl}

F

System Element Identification I

/

Threat Definttion ]

Y

|

Pathway Identification and Analysis l

Y

Estimation of Measures 1

r
l

Pathway Comparison
System Assessment ’

(18 3) PR & PP EJI B

G mE Y
(1] the
Performance of Nonprolif

Guidelines for

gration Assessments, Pacific
Northwest National Labo
ratory, PNNL-14294, May 200

2004/9 - HXHEMY - 51



