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ABSTRACT

The "2023 International Training Course on State System of Accounting
for and Control of Nuclear Materials (SSAC)" took place from April 28 to May
14, 2023 at Oak Ridge National Laboratory (ORNL) in the United States. The
seminar was organized by the International Atomic Energy Agency (IAEA) and
the Department of Energy (DOE) of the United States, with co-hosting support
from the National Nuclear Security Administration (NNSA) and ORNL.
Participants from 12 countries across Europe, Africa, the Middle East, the
Americas, and Asia attended the SSAC seminar.

The seminar aimed to provide member states with a comprehensive
understanding of the Comprehensive Safeguards Agreements (CSA) and
Additional Protocols (AP), including their meaning, regulations, practices, and
the items, scope, and research plans that need to be reported. It also focused
on guiding member states in the preparation of nuclear material accounts,
additional protocols, and facility design information questionnaires to meet the
IAEA's requirements for international nuclear safeguards.

The training course covered several topics, including the international
nuclear safeguards system, legal background, nuclear fuel cycle, state state-
level nuclear material accounting management and control system (SSAC),
IAEA nuclear safeguards system, IAEA nuclear safeguards strategies and
verification activities, practices of IJAEA accounting for and control of nuclear
material, facility design information and on-site descriptions (Design
Information Questionnaire, DIQ), Comprehensive Safeguards Agreements
(CSA), principles and declared obligations of Additional Protocols (AP), as
well as obligations related to the import and export reporting of nuclear
materials. The program included not only lecture-based courses but also
intensive group discussions, good practices, and presentations of group
discussion results. Exercise by playing role as IAEA inspectors, national
regulatory authorities, and facility operators were designed to help participants
propose the safeguards guidance, understand how the guidance was applied,
and solve issues from different perspectives The course could actually

optimize the received benefits for all participants.



The SSAC course provides the attendees insights into nuclear material
accounting management and IAEA nuclear safeguards system. To gain
knowledge of the latest safeguards information and technologies will
strengthen the attendees’ experience in nuclear material accounting
management and their ability to carry out nuclear safeguards-related activities.
This experience contributes to enhancing their professional skills and
promoting nuclear safeguards activities in their organizations and greatly

improves work quality and get problem-solving ability.
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Sunday, 30 April 2023
Schedule Lecture/Activity Facilitator
16:00-16:30 Course Registration and Badging us
IAEA
16:30 - 19:00 Reception hosted by U.S. U. S. others
Opening comments and welcoming IAEA
Monday, 1 May 2023
08:30 -09:00 Welcome u.s.
IAEA
09:00 - 09:05 ORNL Site Safety Briefing us
09:05 - 10:15 Course Opening and Overview IAEA
Introduction of Participants, Ice Breaker, Official Photograph
10:15-10:30 Break
Module 1 | Nuclear Non-Proliferation and International Safeguards
10.30-11.30 11 Non-proliferation and the IAEA Safeguards System Andreas Bleise
11.30-12.15 12 State Safeguards Infrastructure Marzia Baldassari
(introduction to SSAC manual)
12:15-13:15 Lunch
13:15-15.00 WS-A Workshop — A: CSA and AP — Part | IAEA team
15:00-15:15 Coffee Break
15:15-15.45 WS-A CSA and AP — Part Il (Neptune) IAEA team
15:45-16:30 [ WS-A Group Presentations and Discussion
16.30-17.00 Reflection and SSAC manual Marzia Baldassari
Tuesday, 2 May 2023
9.00-9.15 Daily Review
9.15-9.45 MSE-1 National Legislative and Requlatory Framework for Safequards Canada
9.45-10.00 Coffee Break
Module 2 | Nuclear Material Accounting and Control (NMA & C) and Reporting
to the IAEA
10.00-11.00 21 NM subject to Safeguards Tomas Stepanek
11.00-12.00 2.2 Concepts of IAEA Nuclear Material Accounting Tomas Stepanek
12:00 - 13:00 Lunch
13.00-15.00 ws-8 Nuclear Material Accounting Structure at Facilities and LOFs IAEA team/US
15:00-15:15 Coffee Break
15:15-15:45 | WS-B Continuation: Nuclear Material Accounting Structure at Focilities and
LOFs
15:45-16:30 | WS-8 Group Presentations and Discussion




16.30-17.00 Reflection and SSAC manual Marzia Baldassari
Wednesday, 3 May 2023
9.00-9.15 Daily Review IAEA
9.15-10.30 2.3 Introduction to Code 10 Tomas Stepanek
10:30 - 10:45 Coffee Breok
10:45-12:15 | WSs-C Inventory Change Reports IAEA & US team
{online exercise)
12:15-13:15 Lunch
13:15-14:30 | WS-D Physical Inventory Listing IAEA & US team
{online exercise)
14.30 - 14:45 Coffee Break
14:45-15:45 | WS-E Material Balance Report IAEA & US team
{online exercise)
15:45-16:00 | WS Debrief
16.00 - 16:30 MSE-2 Nuclear Material Accounting and Control at a Facility and LOF Kazakhstan
16:30-17:00 Reflection and SSAC manual Marzia Baldassari
Thursday, 4 May 2023
Module 3 | Additional Protocol (AP)
09:00-09:45 | 3.1 Additional Protocol: Concepts, Principles and Reporting Obligations | Andreas Bleise
09:45-10:30 | WS-F Additional Protocol Declarations IAEA team/US
10:30 - 10:45 Coffee Break
10:45-12:15 WS-F Additional Protocol Declarations IAEA team/US
12:15-13:15 Lunch
13.15-14.30 WS-G Nuclear Fuel Cycle Related Research and Development Andreas Bleise
14:30-15:00 MSE-3 Implementing the Additional Protocol - Philippines
15:00 - 15:15 Coffee Break
15:15- 16.00 Clinics Qcvs RAINS US/IAEA
16:00- 16.45 Clinics PR3 Declaration Helper Software US/IAEA
16.45-17.00 Reflection and SSAC manual Marzia Baldassari
Friday, 5 May 2023
09.00-9.15 Daily Review IAEA
Module 4 | Other Reporting Obligations: Export/Import
9.15- 10.00 4.1 Nuclear Trade Tomas Stepanek
10.00-10.45 4.2 International transfers Andreas Bleise
10:45-11:00
Module 5 | State System of Accounting for and Control of Nuclear Material
(SSAC)
11.00-11:30 | 5.1 Role of an SSAC in Implementing IAEA Safeguards Masaru
Shigeyama
11:30-12:00 | MSE-4 Role of the SSAC: collecting information Tajikistan
12.00-13.00 Lunch
13.00-13:30 | 5.2 Locating and collecting of safeguards information by the SSAC Masaru
Shigeyama
13:30-14:30 | WS-H Developing SSAC Information Flow Diagram IAEA team/US
14:30 - 14:45 Coffee Break
Module 6 [ Verification Activities




14:45-15:45 | 6.1 IAEA Verification Activities Chris Gazze
15:45-16:15 | 6.2 Verification Activities instruments and equipment Andreas Bleise
16:15-17:00 Reflection and SSAC manual Marzia Baldassari
Monday, 8 May 2023

9.15-9.30 Quiz: IAEA Verification Activities Chris Gazze
9.30-10.00 6.3 Overview of In-field verification exercises us
(with break)
10.00-12:45 | 64 In-Field Verification Exercises (NDA, PIT, C/S, ES, Mock CA) us/

Part 1 IAEA
12:45 -13:45 Lunch
13:45-16:30 | 6.5 In-Field Verification Exercises (NDA, PIT, C/S, ES, Mock CA) us/
(with break) Part 2 IAEA
16:30-17:00 | 6.6 Safeguards Verification Exercises Reflection and wrap up us

Tuesday, 9 May 2023
9.00-9.15 Daily Review IAEA
09:15-09:45 MSE-5 Sofequards Implementation: verification activities South Africa
9:45- 10:00 Coffee Break
10:00-11:15 | 6.7 Regulatory control, licensing and domestic inspections us
11.15--12:00 | Ws-/ Domestic Inspection IAEA Team & US
12:00 - 13:00 Lunch
13:00-14:00 | WS-/ Continuation: Domestic Inspection |AEA Team & US
14:00-15:00 | W5-/ Group Presentations and Discussion IAEA Team & US
15:00-15:15 Coffee Break
15:15-16:00 | 6.8 Implementation of Safeguards in the U.S. uUs
16:00 -16:30 Reflection and SSAC manual Marzia Baldassari
16.30-17.00 SSAC Manual ALL
Wednesday, 10 May 2023
Module 7 Nuclear Facility Design Information
9.00-9.45 7.1 Design Information Questionnaire (DIQ), Examination (DIE) and Chris Gazze
Verification (DIV)
9.45-10:45 7.2 Introduction to the Reference Facility (including safety rules and us
Q&A)
10:45-11:00 | Travel to the Facility ALL
11:00-12:30 | 7.3 Technical Visit to the Facility ALL
12:30-13:30 Lunch
13:30-15:00 | WS- DIQ for the Reference Facility IAEA team/US
15:00-15:15 Coffee Break
15:15-16:00 | WS-J Continuation: DIQ for the Reference Facility IAEA team/US
16:00 - 16.45 WS-J Group Presentations and Discussion IAEA team/US
16.45-17:00 Reflection and SSAC manual Marzia Baldassari
Thursday, 11 May 2023
9.00-9:10 Daily Review IAEA
Module 8 | Establishment and strengthening the SSAC

9:10 - 9:45 8.1 Establishment and Maintenance of an SSAC Chris Gazze
09:45-10:30 | WS-K Establishment and Maintenance of an SSAC |IAEA Team & US

10




10:30 - 10:45 Coffee Break
10:45-12:00 | WS-K Continued: Establishment and Maintenance of an SSAC IAEA Team & US
12:00 - 13:00 Lunch
13:00 - 14:00 WS-K Group Presentations and Discussion ALL
14:00-14:45 | 8.2 IAEA Assistance for SSACs Marzia Baldassari
14.45-15.30 83 NNSA’s SSAC capacity building: International Nuclear Safeguards us

Engagement Program (INSEP)
15:30 - 15:45 Coffee Breok
15.45-16.30 Reflection and SSAC manual Marzia Baldassari
18:30-21:30 Banquet - Awarding of Certificates

Friday, 12 May 2023

09:00 - 09:30 Final Quiz IAEA
9.30-11:30 SSAC manual presentation/discussion |AEA
11:30-12:15 Feedback IAEA /US

Evaluation on-line — CLPANET
12:15-12:45 Closing Ceremony US/IAEA

MSE- Member State Experience Presentation by Participants

WS - Workshops
N.B. WS C, D, E are run with a hybrid approach, in group but using online tools available on the CLP4NET.
Clinics- parallel sessions for specific tool demos and Q&A
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B rfgﬁixﬁf;zgj THER T Y e N rr’ FARFFE EfITE R
Bscha* Rt g iFa @ c ARE SHFL*FRE (TRR) ZR%E RS i &
F(JAEA) %7 T2 83 * F BREFP #4152 (INFCIRC/133)° A 1969 & 10
T3 pAsA e 0 P ARAFPGEFEFFEPRAL T AR EFRI-IAEA = B &
1971 & 12% 6 PEZEF 40k 448 79 FARAE £ s % @;’szﬂ B R
FaREFgrpETRR T = FPF F 22 (INFCIRC/158 ) » g1s » %1974 # 3
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V15 p B e R TE IR A RRACE Y AR R WL TR #
ﬁ%ﬁﬁﬁ£ﬁﬁ%%73§@wfiyquuﬁg IR SE St P -
BRI AAFBLAARANF RPRAED o 3 MP L P RABIERAREPS &5
TR ORER T PEL St e

(1) 2% P2+ ®152(CSA) & F Hz & & R K%
A PR R ERT AR R e T P Ap M e o
B. FE 17 Mol & R 4 HAR R F e PracAp M B B 2 BB e

C. 1‘*@5]?'\ PEHRAFEFPPABERLAPR T P HEP PR TR
PRE -

D. 22 R 7F#E 7 Wi 2 i B2 BT EE & 2 H @R R R R 7
FRARE R A B 4 o B RS -

E f el PR S ESRFRF B RFPREFRF LT o2 oo &% 1142 6 &
EH AL (T o

F. {4k o >0 2b 2 2 B4 ko doldes dug # 45 o

G.CSA AR 7 FIe* *0 a2 v 1 EH o (3L 8 KR35 7 34 CSA Rz 2

0 % 1997 & 09 7 4] TAF ik T2 (Model Additional Protocol, AP)+4c 12 LEAFF
(2) INFCIRC/153 % > & 1%+ %1 1% % (Comprehensive Safeguards Agreements, CSA) » % %
Fl1395 CSA 2 B T B R fr i fRHE 2 374 ik Si(SSAC) > ¥ 4% & TAEA 4p B %47 4L
#*a%@ﬁﬁﬁﬁ 2% fie & IAEA # & © INFCIRC/540 4 % 3% 2% (AP) & IAEA *+ 1997
£ MR F BN Y o R RS RN PR RRLF T B

53 % -y (Site) s A P mbcit B E R »ﬂﬁf 38 TE KR~ TR 4 A2 (Source Material) »
BT RaE 2 0 8 2 PSR RS RGP g e B 5 M

ok PR A e & SR 4.
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https://zh.wikipedia.org/wiki/%E5%9B%BD%E9%99%85%E5%8E%9F%E5%AD%90%E8%83%BD%E6%9C%BA%E6%9E%84

Nuclear Non-Proliferation Regime

Global, Regional, Export Nuclear
Bilateral Control

Security
Agreements Regimes

Conditions for Protection against

IAEA supply of nuclear theft, sabotage or

related material, other malicious acts
Safe gua rds technology, involving radioactive
and equipment material or facilities

?%’ Xk 2023 SSAC &4
B4 PrPRAHFEOEE e

(3) B Ratx+ ihI# % H(State Safeguards Infrastructure) :

LEFRFRPE - EREFRTERD F 15 ¢ 72 2% (Legislative
Framework) ~ £ ¢ 7 1 (Regulatory Framework) £z B F_% [ 1 7 1% M (Safeguards
Regulatory Authority, SRA)% F 3t &2 5-¢ & i(Information and Quality Management
Systems) > M3 (7 JAEA %2+ PR ZE R ERF AP TE » NE PR T RE
Al RS T 1M & TAEA OB DB S o
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)

License
Entities —rmmemeee—————— -3 Entities not
under yet under
Safeguards Safeguards
>
. o

IAEA

TR kiR 0 2023 SSAC #H
Bl S RFIREET M (SRAstructure) £24p B 7H 3028 45

Bl et =+ B ARBRZERF a RF PR RGP D AP EFEE
B R E RS G i”ﬁ A S
) RtRAEP PR EERFY A FECFRERAEY LA EEFFOP T
FEFBN b B I 5 A W R R R o
(NEzgpzr2gRilR  BFHECf FHUEREGEL S ERP > B2y
Pl B e B4R - FE b Feob AR M E & S § R T fodndl] o
(ii)fEFt:+ TP EE R L8 RIE FH mEApMP S TP iEE (o2 v EF T
WAErE) R FRAIE S WREEPR RS 2o 2z o
OWaﬂﬁﬁ#??'%iﬁw ek REPP R RERLT B L

BAIR P chfrd Lo G MBI - EFR A 2 2 F AL
% o

V) Pefm A te 2 g ks B E = fF ﬁEiWiﬁﬁhiPﬁiﬁﬂ
oo e pb i E\S R FRE S NEREFAE O EICE
i;’;o

ARG PR RSO L X 2 e bR R RPN 2
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o R FHECBDFLL P UEREPP A E o g5 20F %5 o SRA ¥

B ezt gy 4Rl 6 o

Office of Nuclear and
Radiation Safety and
Protection
Administration [+ Inspections
I ]
Technical
Legal Branch Branch
_ _ Safety and
Licensing Emergency
Response
. Security,
Regulations Safeguards,
Exports/ Imports
Environmental
Protection

AL kR - 2023 SSAC %t
B 6 SRA ¥ ez iy

FRAPED o MR FILZE AR M RE T S RPN 2R 2
éq*ielf‘“ R R EARM P R ] SRR R R R
BPF AR R G PR Ry TG R UE RS R o BRE R R
#fﬁ’:al?v‘i]?\ ERAREARE KR AR R S RERE D ZBH LS c MR
A TAP R E R o BRE R Y AR T R Rk gl 2R
BRI REESZR A ARRTE BB TR R B RTGmE 2
BRI BOREFRE MR P F EF O BB B ER Y BP 2B RES

P Rt v B RS R % 2 e AR R R 4 dE R
b g

Bk 3 h% >~ PR ERE s PR % 28 %J Pk kit g @& g -
ﬂ}*ﬁf;}‘}im,’}gﬁ'fr@ﬁi om0 il jE f*#’*@v% ER IR A v S fr’:‘,ﬁuiﬁ'm/ﬁzﬁ’».‘: S
R EREPN e T IR 0§ BRFEAIG BB R ET LG TR L

I];—\ "‘]1
2=
At
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7 A RVE R AL e MR frdn SRR R R R F A e L AT
B UEREAREEE R IR R - RS HH R RREF L 2R
fads P+ AR hE 2 e PP R -

- LR RPN 2R S TOURRIT A BE G R TE O KF
(3 R F R G ) LI
1. £l4s= i (Founding Documents) @ igd = i+ & R 7 @& 2 » ,?i Sl -V E I NPE
Ee o PE A BT R A BRI BR 5 L H T
o

2. # (Laws, Acts) @ ipitt Hd = 2SR E 2 B2 o bldeik €3 @mé =
EENEL B BFELFRF OGO HRMPIFIEPEBRLG 2 ER
4.

3. 24 ¢ % (Decrees, Decisions) © izt & d {7 rctd b & rofd s # ch S M2 R e
Lo R R SR PR AL T REARAT 4 Eiﬁ‘j-ii—?;
_3;: o

4. R % % %7 (Regulations, Licenses) : izt # d i ¥ B 4] TR T fosF v &
Foo FREMBPEIcE FPG BPAR SRR o pB R TT 2 K YR
B PR E R % 28 RoF T ARE S o

5. 4p ¥~ #(Guidance Documents) : izt = #d 1 SR E T o F NI AT
P R R T & R ody o e BT E e R ES
PooBEF B ¥ o

6. k3% 2 42 & (Facility Plans, Procedures) : iz 45K *5 13 4p B 02 = ~ 2 R
ToF v & LA TP R F AR 2 o p e B g 2 BRERE
RSB F LS E o g B FPOTR R B DR R TS -

(4) ¥ 724 95 % (Nuclear Fuel Cycle)

PR R GRS atidd P REALTS 22 ?#ﬁi)?‘ AT A T 2
Bh » TREANHTERN ml o BS - H G FREREI RS A P
2L ERERASIE > B AL S FH G F 4 (Yellow Cake) - — fa4h § it 47 (UsOs)2-
Fo kR B BFL BT FURAGE S Conversion) ¥ &g &3 £ 87 k4R
(Enrichment)z- 3 fs > ¥ 5 = & 1* &b § $(UFe) o * R4 1 7 0.71%:=4b 235(F ‘a3F

PR g F 2P ) A AP F REE RAER 427 3% 5%2 4 235
REEERERES 0 2t - BB IRARZARAH 5k H5(Enrichment) - T3 H#-2 & 1 4
FRE ~dpods o H RO E R > TR o BREIS L 2 & (Vo
ﬁﬁé_*w@mmyg»¢+1~ﬂ o TR 0 B 1Y & B Ak
Ty £ E B¢ A% 2 & 48 (Fuel Assemblies) > 4t 42 A AL & ¥ 8 i (Fuel
Fabrication) ° i;‘;#' $-235 2 AL E S AL BEERS O ENEFERE
4 & 4 (Electricity Generation) o ¥ %4l 5 Jy Big * £ 43 3 3 5 &2 fF »
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MERT ERD R, H ’e’l*‘}':ti—;ffﬁt%%“/f S B AYke T IFJ[__-‘]T&’- UEPEE SNV IR A 8 Yo
Zonk o R F AR L0 SR RELE RS A TP o R R
HEREREF 250 A2 L5k ARG CF S N RT 2 Ho
T 2 BORL A Hr %o gt PR 4G (plutonium) 2 % R 4h T d SR & A5 AT R 2 AL
NI 2 K R E A AP 3 F R Yp(Fast Neutron Reactor) ® o 8 # i 2 PRl &% &
B oS AR I L DG 2 F R TAE D RLENFER R R T 0 R
AR AT T E OB W R PR S PR Y
AL L RIS ek ¥ Al 0 A& h= BFEE 5 0 = (Front End Stage) ~ ¥ B FFE
(Central Stage) ~ ¢ #4(Back End Stage) » #£if 4T » 353 B 7
A. iz (Front End Stage) @ 4o ~ AR % 3% ~ k¥~ PRl 1 B o £
dOX AR ARSI B A S T L F 4 (Yellow Cake) - ifm; k]
v 47 (U30g) s & o - 4 4 4% (Conversion) = & * 4 7 H(UF6){s T+ i {7k
45(Enrichment) o % A4 & 3 0.71%04h-235(7 AF P 4 F o2 1) »
235k HE3% 2 5% o TF X AP F R E o kML & P A § b
(UO2)7# B v H#-= F 1t &= 0] 2] FRE 2 Fl4e ki (Pellet) s * & ¢ 3+ &A= % »
TR L ERE R EL R P A P S i (Fuel Assemblies) » 2t 42 A ’i}q‘
4L 4] 1% (Fuel Fabrication) °
B. ¢ @ F#f(Central Stage) : #2403 F B P BREFR * > f % 45-235 2 H 914 4
R AL FF L MEF S E R T 18 (Tubine)# T -

C. {4 :4(Back End Stage) : P14 ¢ * #2931 58 » Pl » 2 B 5 > #
RN 3R S ERIER Y S R FEA -y R
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ENRICHMENT _~~"

LI
I

FUEL
FABRICATION
FOR NATURAL o~
4-3  URANIUM FUELS S

oy

\

CONVERSION
RECYCLE

MILLING POWER
PLANT
ELECTRICITY

‘ REP E ‘
| ? Soc SSING =il GENERATION
; ‘ v ' "'; » L =
N 4 o = .__‘, i p—

/ g A
, SPENT FUEL e
STORAGE

MINING

HIGH LEVEL PISROSAL

WASTE

R kR © 2023 SSAC #tt
W7 Pkt B

(B) 2t U 30 22 1 2 5 B el T 2

P hf Rl G B kSR Dk Heah (U-235) 2 JE 4540 (U-233) » & P2 2 5B B e

W2 4 (PU-239) ERF A ARG A SR THE A BAKNE ka A2 E A
EoERFIPR AR RIEESR G PR EE L S Y 5o g AR

oo <3NP s AP AR CEFE S A A Ed g R ETRA T E (Critical
Mass) 14 -235 2 47-239 H /R # 2 AgAX R4 F B2 Tk TE > R5I# 4472 247
P A B F e R 0 Y - fkdinap AR & enfr ] 9 3%(Little Boy)
T2 7 (Gun-type)dz B 38 0 A % - ok A K 9 g3 (Fat Man) & RS
(Implosion-type) crd 38 » 4% 7242 5 T 42 % 703 B «RE T {2 4c B 8 o ik dp
INFCIRC/153 % 112 38 3. %_» 24 L (Nuclear Material, NM) i IAEA T 4%
(Statute) ; * 20 i% ¢ 7 T & iz @ /R4 42 (Source Material) 2t 3% 7k 4] % 1 42 (special
fissionable material) » =42 hdpgh (% R)fr £ B £ & - VF & 5 - kiEH

%
At
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https://zh.wikipedia.org/wiki/%E9%88%BE
https://zh.wikipedia.org/wiki/%E9%88%88
https://zh.wikipedia.org/wiki/%E4%B8%AD%E5%AD%90
https://zh.wikipedia.org/wiki/%E6%A0%B8%E5%AD%90%E9%80%A3%E9%8E%96%E5%8F%8D%E6%87%89
https://zh.wikipedia.org/wiki/%E6%A0%B8%E5%AD%90%E9%80%A3%E9%8E%96%E5%8F%8D%E6%87%89
https://zh.wikipedia.org/wiki/%E8%87%A8%E7%95%8C%E8%B3%AA%E9%87%8F
https://zh.wikipedia.org/wiki/%E9%88%BE
https://zh.wikipedia.org/wiki/%E9%88%88
https://zh.wikipedia.org/wiki/%E5%B0%8F%E7%94%B7%E5%AD%A9%E5%8E%9F%E5%AD%90%E5%BD%88
https://zh.wikipedia.org/wiki/%E8%83%96%E5%AD%90

2

o

VTR R AR T 3p 45-239 ~ 49-235 ~ 4-233 2 44-233 £ 49-235 R & E
INFCIRC/153 % 104 58 ¢ > ¥ #+8 2 faRE 7 3 & p P e K FR L
¥ = > 3 »x2 7 #(One Effective Kilogram) » @ 1% # & i 4 4L 72 & £ (Critical
Mass) ©%:4p @ B k452 47 (Pu239) 10Kg » B Jk %52 49-233(U233) 15Kg » B k45
(>20%) 2. 44 -235(U-235) 52Kg » & fliz¢ 301+ el 2 A F ke £ 8
= > 3 »x 2 7 #i(One Effective Kilogram) i+ & = ;4 40T

2

A &

- EHER 2001 (1%) 0 2T E R kGRS

- k¥R <0.01 (1%)2 >0.005 (0.5%) * = 7 £ % 120.0001
- kA <0.005 (0.5%) D 2% ¢ 3 120.00005

B. 4% : )

C. & : =732 0.00005

&

INFCIRC/153 % 34 552, C { %3 Eles{cl R > Hivy

PR 2GR 17 I 2% Dk Hg(Isotopically Enriched) s ot f BB 1 iy 2% 2

PR S A PR R AR PR I EF R T R
= INFCIRC/153 ¥ #7132 dH ¥ %3 R 25 o

/’(fﬁ_fl&}p Weaponization
: Not part of the civil nuclear

Uranium Mini d Milli
ranium Mining and Milling fuel cycle
& —dm 2
Highly Enriched
Uranium Conversion Uranium Enrlchment Uranium Pit Eabrication

Processing Weapon
of Waste I
Fuel Fabrication

Reactor/
Critical Facility

> ) Plutonium
Reprocessing Pit Fabrication

FH kR 0 R EQ017) > ALE F 44 2017 & SSAC i3 WpAT ¥ 4 R
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FlirG S R R(CSA)R T A Mad Y FPRFLPFETR P
AR pE R R Z AR MR PR R P o 2% B
PR ROl fob Al S0 T T ERRABFRLFTLRAFEIAEA K L
IAEA #1997 & 37 %478 "3k % 2 (Additional Protocol, AP, INFCIRC/540 (corrected))
AT 2o P+ R 2 (CSA)Z 7 & AP & & F4E 3R -l d 4 7 R R - 4200

GORHERA THE I AR B2 R TREAEE R A
(Complementary Access, CA) ~ P itk & ~ R % W Bl 2 48 7% 5 B~ & (Collection of
Environmental Samples)t& & © ¥4 ()42 s * &2 CSA 2 AP ¥ 4R =[] » 4cHl 9 -

i > 1 Safeguards Coverage: CSA with an AP

AL kR - 2023 SSAC #it
RO ft()r2 k™ &2 CSA 2 AP Y F

2. PrFoRUEME R4 2 3R AP ML E 2 TAEA (Nuclear Material Accounting and Control
and Reporting to the IAEA)

IAEA izy5 INFCIRC/153 (CSA) = A# - f1* pif e v FLFE 2 wE AR
B 7 a1 E PPk ? 7 (Nuclear Material Accounting and Control, NMAC)
B e Pl itk g S (NMAC) A 4%+ & ek #> @ %3 %% (Nuclear Security) 1%
ﬁﬁé%%’*waﬁftmﬁm##%wﬁé@f°”*FW?ﬁ##‘%ﬁlﬁ
#1458 ) (SSAC)p ch & B 0 5% - B P AR FHEN T PP MRSk A
P & ALY S B B LR TR SRR
(IAEA)sh 2> 1% 5 22 JAEA B #ch§ v o

* % (Facility) % £ % P >0 % 5 i} ©#* (Facility Attachment) » 3% 35 % 4 (Facility
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Record) F] 15 303K %5 = 5 B RAHLME k32 A# > B L S/ IFY TAEA &K% & 4+
(Facility Record)# % #Ltk % 4%(Accounting Records) % #Lt& 3F 2 (Accounting Reports) » H

RELESNGUFRETEREMBA)R A#H L& 2 2 580 5t (General Ledger)
P fo 4 23 & (Subsidiary Ledger) ~ 3 £ 8 % 2 (Inventory Change Document, ICD) ~ p R
+ 4 # # (Internal Material Transfer, IT)* i3 & = i /- (List of Inventory Items, LII) -

H A 4B 10 #777 o

Measurement quality and Identified
Source data quantity data, item and batch ~ Items/Batches
identity, transaction information
. ...
SupportinG Inventory Internal Physical re Iate ‘
Accountine Change Material Inventory accounting
g 9 < Documents Document Transfer Item List reports to
. - (1cD) (m (ke accounting
l 1 l records,
supporting
Accounting Subsidiary | __ | General L documents
Records Ledger Ledger and source
L l l l data
- ) % Inventory Material Physical
Accounting - Accounting Change Balance Inventory
reports Reports Report Report Listing
(ICR) (MBR) (PIL)

Relationships of information for each accounting entry should be maintained

AL kR - 2023 SSAC %t

Bl 10 1% 4 #4008 B 1% )

3. P4 A4tk 4 457 (Nuclear Material Accounting and Control, NMAC)

P gt o7 F & ¥ 4R ende B A & § 42 2 4 (Depleted Uranium, DU) ~ = #X 4
(Natural Uranium, NU) ~ jk 4% (Enriched Uranium, EU) ~ & (Pu)% £ (Th) % » #2342 H& 5
M2 €& L3P 4o

® FillTrE (Material Balance Area, MBA): {4 &.3%38 % 38 N ¥ i 240 4 oy
s ﬁea] FERGFEFEEE DT HER -

® F- LT fgrdp (Material Balance Period): %77 % & chpF ) B & pF - 3= ~ ¥ ~ 2 B
B A% 4 T o

® 7 113 £ (Physical Inventory, PI) : 5] T pF ¥ o BIGE # 24P RT3 1 # > ¥ N &
1432 )ehE - AT MBA ¢ #1f Praf £ i fe o
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® 4z F plgk(Key Measurement Point, KMP) @ ¥ 2 BlE 4 4L indE & 3 £ 9%
B kE MR RELTT A L KMP (Flow KMP)£ 5 £ KMP(Inventory
KMP) » { ¥ i 8 Bi4EE PIBE-8 L ol 2 P RIBE -

® 5 ¥ 2 #4F 2 (Inventory Change Report, ICR) © 4 Z pFF gb(id ¥ 422 5 1 B
) MBA ¢ Pide @i prdf 0 7 MBA 2 B P el 20 0~ R

EFA SRR R ET oo E ) e

® F % 3 £ /i H (Physical Inventory Listing, PIL) : % 3%k * & 3= F # (Design
Information, DI)#-123% 6 4 &4 7 b 41T =% (MBA) » % 5 MBA Z 8 %3t 2 4
PR s o fL 5 7 3 £ & 2(Physical Inventory Taking, PIT) - §F %8 75 £ 4 2
(PIT){s v IAEA #e i3 R TR edf 4 » 1 4f & 5 PIL -

® 47 P 4 % (Material Unaccounted For #2. MUF) : 4pte#d 3 £ 52 F 485 2
chik g > ¥ MUF 5 00 % MUF 2 3R"-"» 4 57 3423 4 » 5 MUF
B"+" o L ot 0§ & JAEA &P R F] o

® 5 ¢h 3 Bh(Location Outside Facilities, LOF) @ #7247 415 2t 1 3 »ca 7 & enifpe
E?TL% W o

® ¢ &% 4 i ¥ (Essential Equipment Listing, EEL): %3 %5 ¢ B 4k (T LR 4 o

® X Fa F;“ ¥ (Design Information Questionnaire, DIQ) : IAEA ##3t % ¥ W2 &K
*wpé%ahﬁihﬁaw’iiﬂiﬁ* K22 N R R
AR PP AT N EE o

® X F A # (Design Information Verification, DIV) : IAEA iz DIQ ® % Fi:iE
e FUFRE TR RS RFREE A5 DIV, 4 R RP TR

% (Design Information Examination, DIE) -

g 2o 12+ % (CSA) ¥ %5 7 ' B (Model Subsidiary Arrangement) ® i
Code 10 & Ww IAEA x4~ fltk 2 3F 4 ﬁ-‘ﬁ;% Es TR o i RN e FEH T
3% (Fixed format) fotkiz ;% #25% (Labeled format) > 2 R ¥ e HH ¢ - fEHt %k
3R & IAEA - B 2% ;% (Fixed format) 3dF % B FH TS ABWEARLFIF
1% & o Rz 5% (Labeled format) P8 * & kT &% B 2 £ RILG T
Fle e RATIEL TR T IR BFARFL 0 BHRT U AR
TIEE - HmERFS S Fiet R ARKS £ E'Eﬁﬁ;ﬁl#%q* ER& SRR CEE I
o - Er* D50 MBA s tRIR A S LW 110 2 4T R (MBA) &8
EEPPRFEOT MR RATRES RN I B SRS TG
£ 4 2k (Physical Inventory Taking, PIT ) - & (7§ 48 3 £ & 815 > ¥ 2 S F #3 £ i
H (Physical Inventory Listing, PIL) I & % % TAEA -
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REPORTS FOR EACH MATERIAL BALANCE AREA

Reports are provided for each
material balance area (MBA)

Physical Inventory Material Balance Textual
Inventory Listing Change Report Report Information

(PIL) (ICR) (MBR) (Concise Note)

State or Regional Authority

IAEA

TR kR © 2023 SSAC #tt

Bl 11 % MBA plthaf &

4. TAEA I35 7+ % (IAEA In-Field Verification Activities)

IAEA i3-Sz i 8 ¢ #5172 3K % K3+ F % % (Design Information Verification,
DIV)~ 3.3-¥ % (Inspection) 1 % 4 &_|4i& » (Complementary Access, CA ) °

% DIV ® > JAEA #-17 % & F F#& 2 90386 T 0 MARP R e ak P e ¢
Po b i B Ark S E W L B I 0 S5 8 Ee SRR ~ 4 T B B fo B Bl g
% 4L (Containment and Surveillance, C/S) 11 2 RBP4 & 2 % > g gl 7 2L 8
BRI K s AAREY -

e A (CA) & PR BT RBEPH 2] edieil ~ #rd)
frE AREFES o 4P DEFLPRT T LG AV RAPF R BREPRUE S R

A» A

r«-?’i-]‘nzm°

PR EFFT R (Des1gnlnf0rmat10n DI) éhp enha 3t B 3K % v vk E
FRRSEIRBAZAPER o UV e BRPIMEL IR TIPSR E G E O EET
#72 (Key Measurement Points, KMP)’ Tz &£ &K% H (Essential Equipment List,
EEL) - DI $f* $ 3K %6k i1 i¥hmefy i » e £ - FP - P FRFE - #H2
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BB %ERE
B L i A

1:9‘#7»7},'_11/5\ ~ Ti_%_—';‘i"}fﬁﬁi sy TR @ N Sp1

Bl re 22 & 4R ( Containment and Surveillance, C/S ) i€ i & #8 & 4R % %L ( Remote
Monitoring Systems )~ 1p % ~ T W IcH R T P B H R EREE L LR F % o &
B g Rk AP R TR O e A 4 P o JAEA e s E AR SLi B
TR BRI E FPAPM TN DB ARG BT JAEA P13 B
FHRALE TR 0 A B R B EAR T E e fopoe

5% & %t (Sealing Systems ) € — fiFr 1 Fecenik ¥ > ¥ S ER B JAEA F iz e 2L
SARAER P iR ang g o IAEA ¥ F ihdtip 2 50 e 45 M3t (Void Seal) ~ £ ity
(Metal Seal )~ £ % 41 % (CobraSeal ) 11 2 & 3 B # i ih7 + £ % (Electronic Seal )

R B o P PR REEE AR 12 AT o

TR kiR 0 2023 SSAC %t

Bl 12 113 7 2 RFEFH
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5. # vk 3 (Model Additional Protocol, AP)

IAEA »t 1997 & 9 * 412 7 % % INFCIRC/540 t4d “vik 22 qu . ) ’?qu g iT5
RFERZ R+ 8F (JAEA) B3 P o ot o ek o - A L83k g il Al
INFCIRC/153 2% ¥+ %P (CSA) R F 7 &2 js 2 B34 T BB l-‘i—]‘ﬁ#‘ 35
¢ AEF ERFA LRETTTE RO ATF R A ELE KRG (ComplementaryAccess
CA) o3k 8t #4 P~ » 17 ( Environmental Sampling, ES) o AR 1999 & § F 7
P R T LR T E o A LR T F £ 3 18 1% (Articles) 0 H ¢ P

ERELTRE  Fop FHFRA 4
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E N %
Defr b TEE AT LR T T M Y £ F N o i
ER FONR LR T o F A - RPFRIGE A RS 2 0%
¥ 2iEe s 3 0F TAE L g fpEE e o
F 40 AR (W R T L F S iE)F MR T
¥ 5 0E AR R E F R R4 JAEA 38 » 3-hl 2 3 gk
¥ 6 1% TAEA it » Bk % 3 L7 00K T 2 SR RS
EFRA BPIAEA kPR &7 - 7 UL IAEA
57 i ?@P%\»ﬁﬁgw’uwwﬁ AR TR
* [ F i
ZA AP EE AT EL O N F RS
PERRE T
AR ES A f@;#”f#’t i JAEA i~ % 5 1587 % 9 i%
* 8 ik srips et g AR R JAEA LB RM BEF AR
BE o
%0 it % % ®aes JAEA &~ H g 03 5 R B IR B B
Ik P : .
#& ( Wide-area environmental sampling)
¥ 10 if % F RB#F IAEA 2 T3
11582 % 12 % IAEA P AR Z R il %8 B3R

¥ 13 1%

'T Jr"" Fiz

¥ 14 %

TAEA # # il 20 % 53 %
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