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ABSTRACT

Mr. Wei-Whua Loa was dispatched by INER (Institute of Nuclear Energy Research) to
attend “The 2017 International Training Course on State System of Accounting for and Control
of Nuclear Materials (SSAC)” from April 23 to May 5. The Training Course is sponsored by
International Atomic Energy Agency (IAEA) and US Department of Energy (DOE), held at the
Oak Ridge National Laboratory (ORNL) in Tennessee USA. Also, it is co-sponsored by National
Nuclear Security Administration (NNSA) and ORNL. There are 25 attendees from 22
countries. Among which Mr. Loa and Mr. Hsin-Sheng Liu (Atomic Energy Council, Taiwan
ROC) participated in the training course as observers. This report addresses the object,

course of the event, personal experience and lesson learned from the two-week training.

The main purpose of this trip is to participate in the international safeguards training
course and exchange working experiences with another 23 attendees from 21 countries. The
themes of the training course include legal basis of international Safeguards regime, State
System of Accounting for and Control of nuclear materials, reporting responsibilities based on
Comprehensive Safeguards Agreements (CSA) and Additional Protocol (AP), IAEA Safeguards
implementation approaches and verification activities, Safeguards implementation in US, etc.
The courses were performed with lectures, exercises, group discussions and presentations as
well as quiz.  In addition, the technical tour as well as a practical exercise of the training
course to the High Flux Isotope Reactor (HFIR) demonstrates the US experience in Safeguards

implementation.

In this report, lesson learned and findings from this course are recorded. In general,
the SSAC training is fruitful and successful. The experience will be beneficial for improving
the safeguards of nuclear materials in a manner with advanced skills for more effective

accounting and control.
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International Training Course on State Systems of Accounting for

and Control of Nuclear Material
24 April — 5 May 2017
Oak Ridge, Tennessee, 11.5.A.

AGENDA

Sunday, 23 April 2017

Schedule Lecture/Activity Facilitator Location
16:00 — 16:30 Course Registrationand Badging ORNL Hotel
IAEA
16:30—19:00 Reception hosted by U.S. U.5.fORNL Hotel
Opening comments and welcoming others
IAEA

Monday, 24 April 2017

08:30—09:00 Welcome to ORNL s
Importance of an Effective SSAC IAEA
09:00—09:05 ORNL Site Safety Briefing A. Zhernosek
(ORMNL)
09:05—-10:10 Course Opening and Overview A Braunegger-
Introduction of Participants, Official Photograph Guelich (IAEA)
10:10—-10:25 Break
Module1 | Nuclear Mon-Proliferation and International Safeguards
10:25-11:10 | 1.1 Mon-proliferation and the |AEA Safeguards System 1. Cooley
(ORNL)
11:10-11:45 | 1.2 Relationship between Comprehensive Safeguards A_Braunegger-
Agreement and Additional Protocol Guelich
11:45-12:15 | 1.3 Muclear Fuel Cycle 5. Poe (IAEA)/S.
Morrell (ORNL)
12:15-13:15 Lunch Cafeteria
13:15-14:00 | 1.4 Muclear Material Subject to Safeguards A_Braunegger-
Guelich
14:00—15:10 | Ws-A Workshop — A: C5A and AP — Part | A_Braunegger-
Guelich/s. Poe
15:10—15:25 Cojffee Break
15:25 —-16:15 W5-4 Continugtion: CSA and AP — Part ! A_Braunegger-
Guelich/s. Poe
16:15—17:00 W5-4 Group Presentations and Discussion A_Braunegger-
Guelich




Tuesday, 25 April 2017 Thursday, 27 April 2017
08:00—08:10 Summary and Overview IAEA 08:00-08:10 Summary and Overview IAEA
08:10—08:30 | MSE-1 Membe e G. Biino Module 3 ion of Access and Support to IAE
(MSE) ~ National Legislative and Regulatory Framework for verification activities
Safeguards in Switzerland 08:10-0850 | 3.1 IAEA Verification Activities C.Bazze
08:30-09:30 | WS-A CSA and AP — Part 1T [Neptune] A Braunegger (1AEA)
Guelich/s. Poe 08:50-09:00 |32 Overview of In-field verification exercises ‘ORNL
09:30-10:00 | W5A Group Presentationsand Discussion ABrauncgeer- 5500 1200 |33 T Field Verfication Exercises [NDA, PIT, /5, CA ORNLT
Guelich (with break) Part 1 ¢ Gazze
10:00—10:15 Coffee Break, 17.00-13.00 o
Module2 | Nuclear Material Accounting and Control (NMA&C) and 13.00-16:00 | 33 In-Field Verification Exercises (NDA, PIT, /5, CA) ORNL/
Reportingto the IAEA _ (with Break) Part 2 C Gazze
10151100 | 21 Wuclear Material Accounting and Contral _ W Whitaker 1500-1630 |33 Safeguards (3bExercioes Wiapup ORNL
11:00—-12:00 | W58 ‘Nuclear Material Accounting Structure at Facilities and ‘A Braunegger-
LOFs Guelich/M. Friday, 28 April 2017
‘Whitaker -
08:00-08:10 Summary and Overview IAEA
12.00-13:00 Lunch =
13:00-14:00 | WS-8 Continuation: Nuclear Material Accounti ABraunsgger- Module4 | AdditionalProtocol (A7)
nd LOFs Guelich/M. 08:10-09:50 a1 Additional Pratocol: Concepts, Principles and Reporting ABraunegger-
Whitaker Obligations Guelich
12:00-14:45 Group Presentationsand Discussion ‘A Braunegger- 09'50-10110 | MSE-3a Additional Protocol - Ghana S. Birikorang
Guelich/M. 10:10-10:30 | MSE-3b Additianal Protocol - Romania A__Radalescu
‘Whitaker 10:30-10:45 Coffee Break
14451500 Coffee Break 10:45-12:45 | W5 Additional Protocol Dec T_Stepanck
15:00-15:30 | 2.2 Facility Records T Stepanek 12:45-13:45 Lunch Cafeteria
(1AEA) 13:45-14:15 | 4.2 Demonstration of Protocol Reporter Software T.Stepanek
15:30—-16:00 | 2.2a Case Study: Facility Accounting Records T_Stepanck 14:15-14:45 | 43 D of of R.Gain
16:00-16:45 | 2.3 Introduction to 1AEA Accounting and Reporting 1 Cakberg 14:45-15:30 | Ws-G Nuclear Fuel Cycle Related Research and Development R.Cain
{ORNL) 15:30-15:45 Coffee Break
15:45-16:05 | MsE-3c i e Niger A Aboubacar
B ] 16:05 - 16:30 ORNL History and Overview M. Farrar
08:00—08:10 Summary and Overview 1AEA (ORNL)
08:10-09:20 | 24 Introduction to Code 10 T Gakberg
05201110 | WoC Inventory Change Reports, including case study B _Jonas (IAEA] Loy 4 Sy 208
IT10-11.%5 Coffee Break 08:00-08:10 Summary and Overview 1AEA
11:25-12:05 | 2.5 Physical Inventary Taking (PIT) B. McGill {(ORNL) Module5 | Facility Design Information and Site Description
12:05-13:00 Lunch Cafeteria 08:10-09:00 | 51 Design ‘mation ire (DIQY, ination (DIE) | C. Gazze
13:00-14:30 Physical Inventor) g, including case study 8.Jonas and Verification (DIV) and Site Deseription
14:30-15:15 - W alance Report inciuding case study B lonas 09:00-09:30 | 5.2 Introduction to DIQWorkshop 1.-M_Crété
15:15-15:30 offee Break (1AEA)
15:30-16:00 | 2.6 Case Study: Modifications of State Reports (Corrections, | T.Stepanek 09:30-1030 | 53 Introduction to the Reference Facility (including Q&AJ G. Flannigan
Deletions, Addit! 10:30-10:45 | 5.4 Safety Rules D. Blanchard
16:00-16:20 | MSE-2a Nuclear Material Accounting and Control at a Facility - N. Ousmaal, 10:45-11.00 Travelto the Facility ALL
Algeria _ 1100-1230 |55 Technical Visit to the Facility ALL HFIR
16:20-16:40 | MSE-2b | Muclear Material Accounting and Control ot a Facily - A Radalescu, e Tosr e
Romania 13:30-15:00 | WS-H DIQfor the Reference Facility IAEA/HFIR
T6:40-17:00 | 2.7 Quality Conttrol Verification Software (GCVS] B.Jonas e Coffee Break
15:15-16:15 | WSH Continuation: DIQfor the Reference Facili IAEA/HFIR
16.15-17.00 | Wo A Group Presentations and Discussion TAEA/HFIR
Tuesday, 2 May 2017 Thursday, 4 May 2017
08:00 - 08:10 Summary and Overview IAEA 0800-0810 Summary and Overview TAEA
08:10-08:30 | 5.6 Case Study: Design Information C. Gazze 08:10-08:25 | MSE4 India’s experience/good practices on implementation of S Kumar
08:30-09:15 | 5.7 Discussion: Site Declaration (Reference Site) C. Gazze safeguards/SSAC
Module 6| Other Reporting Obligati Xp port 08:25-09:15 | WSK Intreduction to the WS on Establishment and Maintenance | 1-M. Crété
09:15-09:50 | 6.1 Nuclear Trade S_Poe of an3SAC
09:50-10:30 | 6.2 Export Import Reporting A Braunegger 09:15-10:00 | W5K Establishment and Maintenance of an SSAC 1-M. Crété/A.
Guelich Braunegger-
10:30- 1045 Coffee Break. Guelich
10:45-1%115 | 6.3 International Transfers - Scenarios S Po= L= Eejzo e
Module7 | Safeguards Concepts andPractices 10:15-12:00 | WsK Continuation: Es tand ofanSSAC | 1-M.Crété/A.
Ti5-1200 | 7.1 State Evaluation and the Drawing of Safeguards 1 Cooley, :’a“‘_”ff“r'
Conelusions 1200—13:00 Tunch = Cafeteria
12:00-13.00 Lunch Cafeteria - — . — —
o154 93 SaTeguards Coneests and Praciies S T 13:00-13:45 | WS Continuation: Establishment and Maintenance of an é.-M Crété/A.
Module8 | StateSystem of Accounting for and ControloTNuclear il
Material SSAC) 15451430 | WoK ‘Group Presentations on the Exercise on Implementationof | 1-M_ Crété
13:45-14:30 | 8.1 Role of an SSAC in Implementing IAEA Safeguards A Braunegger an SSAC
Guelich 14:30-14:45 Coffee Break
14:30-14.45 Coffee Break 14:45-1530 | 8.9 f Safeguards inthe U_S. D.Hanks
18:45-15:45 | WoJ Nationaf Institutional Framework for Safegu: A Braunegger “Assisting States to cstablish or strengthen their SSAC
Guelich/s. Poe 15:30-16:00 INSEP Outreachand Training K Durbin
15:45-16:15 | WS/ Presentation of Work in Groups A Braunegger (INSEP)
Guelich 16:00-16:30 TAEA Assistance for SSACs A Braunegger-
16:15-16:45 82 System g ratis 1-M_Crété Guelich
18:30—21:30 Banquet - Awarding of Certificates
Wednesday, 3 May 2017 Friday, 5 May 2017
08:00 - 08:10 Summary and Overview IAEA SE00-0810 Summary and Duervew TAEA
08:10-08:40 | 83 Tocating and collecting of safeguards information by the | 5. Poe
SSAC 08:10—09:00 Quiz A Braunegger-
08:40-09:30 | 8.4 ion R_Gain Guelich
09:30-10:00 | 85 Regulatory oversight of Nuclear Material and Activities D Hanks (US 03:00_10:00 Feedback on Training Exercises T-M Créte
through Licensing NRC) Evaluation on-line — CLPANET /M. Whitaker
10:00-10:45 | 6.6 Tntroduction to Domestic Inspections T Créte 10:00-10.35 Coffee Break
10:45-11:00 Coffee Break 10:15-1045 Closing Ceremony ORNL/IAEA
11:00-12:00 | WS4 ‘Document Review: NMA& CPlan A Braunegger
Guelich
12:00—13:00 Cafeteri
13:00-14:30 ion: Document Re view: NMA&C Flan O = ) 2 2
14:30-15:15 Group Presentationsand Discussion 1-M_Crété >.< j‘ %\ 'P\ 7}" B E’ IAEA 2017 SSAC ## 353 ?1— +j’
15151530 Coffee Break
15:30-16:00 | 8.7 Roles and Responsibilities of a Nuclear Facility/LOF A Braunsgger
Operator Guelich
16:00-16:20 | 8.8 Discussion: Freparing for IAEA ACcess by the state A Braunsgger
Authority and Facility Operator Guelich
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E. et PR BN RERF G PFORFREP LT 5 AT R Y PG R
EHFL (T o

Fopryop e ot oo 2b 2 BEE 4 R dofbes BLE R .

G.CSA P A2/ % o S h % 4r 1 i deo(3Li18 % 5 7 AT CSAR T2 3 X
*+1997/09 4] T v 3k L% (Model Additional Protocol, AP) 4t r4 2% 2

(3) P2t #L ok

el Pk Rdp g (U) ~ £(Th)E P s 2 # 21 Qg 1A 2 2 13 Ropde
Pid SR 2 3 R g E P e AR YT A 2 2 47 (Pu)e 11 R B Bk (Nuclear Fuel
Cycle) & Z $H&h & OB 3¢ ~ W ~ k3~ PR flag ~ Pt Uy v B PR
AL e dZ ek ¥ il 0 1 & F = BREE D W s (Front end stage) ~ ¢ P £ (Central

stage) - 14 = (Back end stage) » PRt 4T > F5F B 4 -
A. 7 sh(Frontend stage) © #R7h ~ FE B2 e - RiE - PR R 1 B E o
B. ¥ F¥FfEi(Central stage) : $3%4 420 F BB P BEtit * o

C. fs4(Back end stage) * * i 7 bt # IL ~ * B R ASL 2 et R - F
IE__"_O


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
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Stages of the Nuclear Fuel Cycle

+ Steps prior to use of the fuel in a reactor are called the ‘frontend’ of the
cycle.

— Mining and milling
- Conversion LL

_ Enrichment MNatural Uranium Mining and Milling

— Fuel fabrication .l I “

Uranium Conversion Uranium Enrichment

+ Central step is energy production
— lIrradiation in a reactor

« Steps after fuel discharge from
the reactor are called the ‘back ' . % o=l
ol

end’
- Reactol -
— Spent fuel management Reactor Fuel Fabrication v \ Reprocessing
— Reprocessing
— Radioactive waste management Waste
5

-7 K/ in:

Bl 4~ ot kb B E
AR FALB A IAEA SSAC ¥ %t
(4) ¥4 AL 2
P s* ¢ PR 2 2R Y (R 5) -
A Bt )idoPa d R 2 B BE R4 kP FIEPIEE R HEER o

B. &h(Zhpric @ ¥ ) Aodg Spin KK B jr T F 44T F ifltﬁﬁ'l‘ (A
C.én(frac @ *)idrPai F L2 - FEHA AP FEZHT AL B

Bt o
Non-Fuel Cycle:
Fuel Cycle: Nuclear & Non-
Nuclear Use nuclear Use

* Medicine

* Industry
* Research
applications

GENERATIUN]

Q SEENTEUENS TUHAGE]

FLUAL UGN

B5 Pt ol P

¥ AR FTALE- A IAEA SSAC #7 ¥ 1t



(5) {2 4L 1R TR 22 1 75 B bl T

FRPFAZT RG220 B RIEMEZ R (U-235) 8 kH54h(U-233) » & * E%’“
LB L AT AR B T 1 2 47 (Pu-239) 1F 5 Rl b A 2 45 S5 iE A 4 :g L E &
B ERIPAE NG LY S EFTEAPLHE o AR L RdES RS 1
R Send 3o S AR F o BRI ARG N B B Bt
PP RFE AL PP A HAPERERY L ETE kA AEEYF TR
F B £ (Critical Mass)F4#-235 2 47-239 ##/R ¢ Lkﬂk@-‘tﬁv@iﬁ FE2ZT@h B
Rigalg A4 2 Lpamd g s HFE ka Ry o = Bk o AR 5
¥ A 546 5 (Gun-type) e Rt (Implosion-type) © £ B % — fci v p AR § i
7] 9 3%(Little Boy) T & iﬁ AR g > A % - IR A £ W kS (Fat Man)
SNCRN AR E 0 5 AoB 6 0 Tt o AR PR fadn ¢ 40-233(U%F) - 4
Q%ﬂﬁﬂ“%QEPf”P+%ﬂﬁﬁﬁ$ﬁﬂﬁﬂ?i«ﬁmdeﬂﬁ%1%%&@1
& (Pu*®) 10Kg > # Ik 552 £4-233(U*) 15Kg > # ik 45(>20%) 2 £h-235(U*°) 52Kg

l
Weaponization

Uranium Mining and Milling Not part of the civil nuclear
l fuel cycle
. . . i . Highly Enriched
Uranium Conversion Uranium Enrichment

Uranium Pit Fabrication

B | =

Processing Weapon
of Waste 1
i( - -. |I |
E— &=y o
A Reactor/ . Plutonium
Fuel Fabrication i1 Facility Reprocessing Pit Fabrication

6~ PrYR JETR & P A R P E
M AR F AL~ p IAEA 2017 SSAC 72 ¥ #c 4
(6) ¥2+ fr 7 B ciffr ¥ FLFA4F
Pt D AT ¢ G P RS AT 2 A A

A Rof ﬁﬁﬂﬁiﬁ%ééf\ﬂ§b$% Ko % o
B. #7A7™ A B ML 1 £7-239 ~ 45235 ~ 4$-233 X 4$-233 14235 R L & o
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https://zh.wikipedia.org/wiki/%E6%A0%B8%E5%88%86%E8%A3%82
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/%E8%83%BD%E9%87%8F
https://zh.wikipedia.org/wiki/%E5%8E%9F%E5%AD%90%E5%BC%B9
https://zh.wikipedia.org/wiki/%E8%87%A8%E7%95%8C%E8%B3%AA%E9%87%8F
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/%E8%83%BD%E9%87%8F
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

Fla 20 i3 T2 2 (CSAPR TR EPF T FE > o P2 AR 52 &
P~ phRAE - PO - PV 0 2 B PO L R ok Kk ok o
Rm oo Fla LR E i CSAR T X FIRR W E PR T EREL T L K

AHVRCFLERFIABFFELAPN B RERHAMA - 5L REIAEAKRE - Tt >
IAEA 5 7 AT 2w %3 F[F 5 T (CSA)2. 3 &> f 1997 & 37 Z_ Model Additional
Protocol, AP_INFCIRC/540 (corrected) » & & BRIJEF% 28k 75 T 2 TR ER (7 T j< 40 o
AR R SRR TR IR R Y B2 ER) R L TR T
H 74 i ~ 46 A (Complementary Access, CA)~ P ARt & ~ R B P2 HE 1k
fﬁﬁxﬁ»(collection of environmental samples)¥& & o ¥4~ (¥8)Fl2 B * ¥ CSA 2 AP

FERFHTRT

Safeguards Coverage: CSA with an AP

Heavy Water
Production
~

Bl 7~ P (2 ™ 21 CSA 2 AP ¥ SE 5 F

AR F AP~ B IAEA 2017 SSAC # ¥ 1

2~ Fr L 'g ¥ ¢ 3¢ (Nuclear Material Accounting and Control and Reporting to the IAEA)

i ¥ INFCIRC/153 5 A#2 26§57 P (CSA)RR 47T  IAEA 34 {7 P2 4 L 1 A2 A
g e F A TEERSE L PP E R PR E 32 (Nuclear
Material Accounting and Control, NMAC) P 7 o +% 3 7 &34 (7 1 > $idm Rtk ¥ 47
(NMAC) #2-% € & e > * 430453 %% (Nuclear Security)m = f &7 ;E:}? x5 2
how R FE AR RE A A o T B R P ORUELE 2 241 & 3L (SSAC)

© 2P “—?? TR T PR R PR & A2 AR AR
FERFARFA S £ IAEA R T TR ¢ IAEA BT T o FR 0 B4R IR
FTHEL AR 2EFELIRPA T PP L P RSAM TR TR R FE
Bl R R T IAEA Y 3R o
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(1) %4 #L4LE ¥ 37 (Nuclear Material Accounting and Control, NMAC)

Ptk ot 3 & ¥ SR ehde B A & 5 42 Z 4 (Depleted Uranium, DU) ~ % X 4

(Natural Uranium, NU) ~ Jk %5 4# (Enriched Uranium, EU) ~ 47 (Pu) % 4(Th) & - 22okltE 5 B
2 ER L 4o

4L 7% (Material Balance Area, MBA): 4 &3%3k % % 48 P ¥ i 2 AL o9
2 REFEEL DT WER -

P 41T 74F £ (Material Balance Report, MBR)- AR R Y REFRT L
E)NE - APERE LB MBAY FHEG R LR R GERL o - &Aoo AR
wmmmﬁﬁ%%%@%wéﬁﬂﬁo

$#+(Batch) : % - BHBE PR E LA a2t B H = 55 IAEA ¥ SRR 2 A
H o

F 4 7 £ (Physical Inventory, PI) : 5] % % FF 5 [l (i ¥ 3R 25 1 #)hE - 4
PEREE > MBA P 91 Al B eni & o

% £ B # (Inventory Change, IC) 4 T PF M gh(id ¥ 3R T 5 1B 7 ) > MBA 7 &
MBASs 2 ¥ & 4+ L chim s /5 14 £ o

B 4 £ ;P BL(Key Measurement Point, KMP) © iT 5 B P4l ind £ & 5 € 0 E 8
kB MR RIBLETE A G nd KMP (flow KMP)£ 35 & KMP(inventory KMP) >
{7 MaEE RS L ws 2 FERE-

3
=

tE & % £ (BookInventory) i m xF H F R AL AR 2 STz ERHFCE S
.

7 £ 2 #3F 2 (Inventory Change Report, ICR) : 2 #L &I % (MBA)F» AL i ) e
Ta w 03 0 MBA £ I P i 1) » 46~ RUZF 2 2 L 7

PRV EOPSRRESE 0 BFREF ER TP v IAEA R -

K 7 H (Physical Inventory Listing, PIL) @ @& +% 3K % 3K 3~ 7 /F (Design

Information, DI) ¥ #» 41T =% c3d] 2 B MBA R St 2 s E2 £

PlLEE-RLRABEB T T 88 fL2 F W3 E & B(Physical Inventory Taking,

PIT)> 7 485 £ % BE(PIT) (S % PR & IAEA $& 32 Pde fl e 2 47 & 58 R ori 4%

HERESTE PIL> S5 & 28 % IAEA #%3¥F PIL-

3{7»1"2 P 4 = (Material Unaccounted For ffz. MUF) : Jpteit iz 22 § ‘;ufé_
g% > T FER MUF B S 00 % MUF i "-"» & 5 440 ig% » & MUF {

IFL”+” v Z o7 dekle S > JAEA %—g i HB A4 R F o

& ¥ *h 3= BL(Location Outside Facilities, LOF) : %47 4L 5 2% 1 3 »x o 7 € endfprps

¥

% 3% % # H (Essential Equipment Listing, EEL) : #3873 ¥ B2 84k (FehE R X i o
k2t g‘ B Fp" % (Design Information Questionnaire, DIQ) : IAEA ¥+ & % R 2. 23K %
WA PRz 0 B RY R PRF TR T AGREE S AR

=
1
-1

-

!
.

e —n\

3.;
@\

% 3+ F 3 4 ##(Design Information Verification, DIV) : IAEA i& DIQ
ﬁ@mﬂfw KR s pRrmit ez o s DIVe j
2% 3+ % % (Design Information Examination, DIE) °
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LR ® IAEA FE PSR LR AR 0 0 20 3 P (CSA) R (7 Rl
(Model Subsidiary Arrangement) 2. Code 10 © F 3-imazif > $3% ¢ 7 5 ¥ 2 3" (Fixed
format) 2 #3755\ #2 5% (Labeled format)® f& - A M F e E* ¢ - AR MEFTHI
IAEA - Fixed format 2. 2 R =2 FEFH T § PP PERE SFF 2282 B > &2
SEE A X B o FFAREAEST 7372 4 Labeled format 12 label #_&
o RRRF U T NT I BFAAFL VAR S2 L IFE S B E
FlRos Z 08 % P50 o AAFKE R £ B AoMIFAEPF PR *  Fixed format » B2 7R ex #
Labeled format 7 # BBL> e @Hp LR * F 5 AL AR AR PALT >
HHRN 292 2§ o 7 M Code 10 222 % 4F %% H4r B 8 777 o

Reports Defined in Code 10

BEA Y Z 50
(MBA)E iR iz

Reports are provided for each
material balance area (MBA)

Physical Inventory Material Textual
Inventory Listing Change Report Balance Report Information
(PIL) (ICR) (MBR) (Concise Note)

HEIHE A

M & R TR B~ f IAEA 2017 SSAC A7 % %14

® 8- Codel10 %37 % 1l

(2) ¥23K %5 K 3+ 7 3 2 % % B4 (IAEA In-Field Verification Activities)

PR AT AZLHRFBRFE ¢ 7 K%K F 35 % (Design Information
Verification, DIV) s ¥ & (Inspection) % 4 &4 & (Complementary Access, CA) » DIV
%Eﬁﬁ%@ﬁiif”ﬁﬂ’ﬂmmﬁmﬁwyﬁﬁ Wl 2R R
EE G AN S PR R R R EEES > ¢ F e écr%ﬁzfu ip T P Pk
Z £~ & 3 RIIE 2 T 4R (Containment and Surveillance, C/S) ~ B B~ % » P eh i &
Pl 2t ﬁﬁﬁ#%iﬂﬁﬂﬁﬁw’uﬁgﬁiéﬁﬁ##oﬁiﬁ&ﬂ%ﬁ&M
ERF I % S L <P%ﬁ\€ﬂ‘%&%ﬁ~®ﬂﬂiﬁ’Bﬁ?ﬁﬁﬁ
U ARP A fRARE 2 - R Z FIPR $a%@§ojﬁ1%@mﬁf
dIAEA BB B BRI HGT o BREEP 40T o
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¥23K %5 K 3+ 7 3 (Design Information, DI)&_zk ** INFCIRC/153 2 & %+ [ (CSA)h
o PR F RPN EFRE ¢ gRETHER MMiﬁw%ﬂﬁﬁ
BRI EE 3 AKMP 22 € R K H (EEL) ~ i F B EH
WhE GPEE o

FA3K ¥ 3K 3 7 30 % 72 (Design Information Verification, DIV) » b % & 353K % e & 4~
Pl PO FFEAFE R ILEE B u o FOFFRE PR s R R
Ao el MU PPORE KK iR PR A E AR A (MBASKMP
PIT) ~ w*?mxﬁﬁﬁ B

Al PR M F PSR FTNREAAS REERES PSR N AREY o
B. DIV ##

B SR/ BRSSP E R
R~ BzimRad o BIR S Pi RpE (MAER R
2R -

b. E4:E &0 o AR EARC/S)F e AR AP D
TR GE R

. HE(FIT L D E AL F P R B E B % &% (Final DIV)
ﬁﬁﬁ%ié%a%\gwaﬁ%g@%o

C. DIV/ig %5

a. FI*FRBRE -PFFBE Y ERREEE AR RERS Ep

= ok

& o
b R L ASEHH A2 EEE RS WSR2 THYFFLL 52 DIV
E o
c.—ﬂ%@ﬁ 2.3 3 DIV/DI F(# 5 Bla ~ 2B 52 RETH)
Badtid™ o BT ARy o

D. [RFlre 2 5 4R (Containment and Surveillance, C/S)

a. Pen i B U ARAKRPPF TR R 2 A 4 BRSO
;~&%§%~@”%%@—ﬁiﬁﬁ\ﬁm#ﬁﬁaﬁﬁw~ﬁmﬁﬁ
A *E g\ %\ q_p:\AF.E_ A/{_1_

b. &% B& L WP LS TR A Y s B H
FPELPRBH LGRS ¢ PR AL ASIR R F R

C. IAEA @ % =72 458 ~ T dr v ~ v R E R
IAEA & * 2k &

o

< E AR % %i(Surveillance Systems) : IAEA & =4 & 4R % $t(Remote monitoring
Systems)™ #-itfr 4p B F 5D C/S A AEARL S ER[EE o TR AW
MR BE T JAEA P13 R AMEF RN TR A Fe L TAR
FE A F PP JH T AR F >~ F F v SAVAI MR > B3
AL 5 B AR T B IARA RS IR B IR R
ﬁ*%&ﬁgﬁ%lﬁ\hwﬁﬁﬁ%ﬁiﬂmﬁi%%oﬁﬁkﬁﬁ
FEEFFE > iV & L F ARk 2L (Optical Surveillance Systems)i®
BRSPS R EAROE R F1 & » 4o ALIS, ALIP, NGSS , DMOS, GARS S
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TAREE IAEA P AR m A FAR AT L EET L
F A S R 'F'\)TL °

< # 5 k Y(Sealing Systems) it LR H - I BscaE R o | B IAEA
BRI P 2RSS Y 2 PR 2 g 0 IAEA a3 w AT
(: x;v B 9.) - ﬁé%’;?iﬁ%ﬁwoid Seal)» 2 & % %53}?’]{1‘5?7} Gk ik‘ﬁ,},ﬁva
»F P 2 BT - A4 B35 (Metal Seal) > 7 AR JAbEL
Hend FERE 4 3 PR TR B R AR L S it
Foodtet Brie IABA TR 2 BARMEL ) IR RIFAE ALY 0 T
R LIARAT FHUHS - BEE T PR BHHE A
3 B dk g3t 5 (Cobra Seal) » F 3t AAFTRPF 0 M INRR I E
T Sd RPREFTTFERSRLLRE V- AL RE
## 5t e g 4% (Electronicseal) ¥ R B PF{RF N INT F TR
EEFBMPIEEET > PRBERER T R LFR

Type-E Metal Seal and Void Seal Fiber Optic & Electronic Optical Seal

(©) aea (&) 1nea

99999999 99999999

e’ |anoc 42 «’ Kanoc 43

B 9. &Bity ~ Mity - B FPET T HE

XA~ E ?7}—'3& B IAEA SSAC ¥ % # 4
KNI I =l 3 353K 3 7 3R % (Additional Protocol Declarations & DIQ)

# L3k T_E (Model Additional Protocol, AP)

%7 3410 INFCIRC/153 % A2 > 6 25 (1 (CSA)2R 2.2 2 &_» *t 1997/09 41
TEERMFEPS PR R4 L&KL & INFCIRC/540_( Model Protocol
Additional to the Agreement(s) between State(s) and the International Atomic Energy
Agency for the Application of Safeguards_AP) i & #f4v2 55 i&fr i7 5 &1 (D& & #3F
AP Rz 2 { ATE A @ A B2 ~ ¥ & (Complementary Access, CA) @I%\ BRI
/4 +% (Environmental Sampling, ES) > £ IAEA & ¥ 2o R 2 2P g A B> nz:’pf,@i;w B ¥
B U A e m#ﬂ— F o T %ﬁé,ﬁ IAEA F & 5 b %[ “%"ﬁﬂ*t* Bk JPF R Al
B VR AR F B 2 BT e }:‘Eﬁﬁ VIR R R AL € FE4e % IAEA 7 )
Feg vfto e g Hor S s 3 - BRI PO PR BHRAITOR R 2 2 B 1999
+ & ¥ +*3r TR ARETE o M f‘uéi TE G 18 EHMEERPR LRTLE E
Bl s T2 Benld i ¥4 LR 2T L E 2 £ RBP4k 40
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+ Sz oy 2 RV
F 4~ AR TF FEARP

e

V-3

3
-
=

Tl b TEERR AT LR AL APM Y B B RN o i

510 PUAARES o - REO AT A ARG 2
[E 3]
$2imE 3 E Fgdag RepFe 4% 45)
% 4 iE AARELTFSETE T e, | FH2ZRET
%5 % % % R R 5E4 IAEA & ~ -k 8\ 3 8L
% 6 0% IAEA & » Bt & 3 Bh2 JRARAR B 6

DS HYE

L
=< 38

IAEA LAt vkt 2 T E 2 T EH1 |
R R Ta N

QW = L =X
PR ERE TR

% 7 0% iE o S R IR T
T2AFHPEE £ A R R
¢k T E 7 lﬁ%#”fﬁn* IAEA i& > % 5 587 5 9 i ¥7
¥ 8 ik :ilu theips B B R OJAEA A R BLE T A WIS
B9 o IAEA Pl 2 T £ IRy 4 et - B R

& ¥ W4 IAEA %’a»:tit'ﬂr?wi z-;@.uﬁ’*vév% B2 RB P
BoWEEERME LR Wy 4 A
g% B |AEA (hE R oo u%f« BB E2 HRR
PEZ S FE > ¥ d IAEA 2 K ¥ REE w0 IAEA 7 %
B Rp g~ oo

‘a:
\F_

54 e
* 9 %

% 10 i & ¥ FEH&3F IAEA 2 T3

5 1158 % 12 1% IAEA PP AL B AL Ry E o an 2t
¥ 13 1% A 1R
¥ 14 i% IAEA & * i 20 % %4 %

i By TR R

F BT PO AR A B e Annex | (2.a(iv)) 2 AF KA

¥ 16 i% . o e . .
B2 feplie I o e Annex | (2.a( ix))

% 17 % R A
5% 18 i MLk T2 hp
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S5~ F My 4 g Ry phaL

OVERVIEW — ARTICLES 2 AND 3 OF THE ADDITIONAL PROTOCOL

Timeliness
By 15 May |By 15 May [further Country
ofeach |ofeach |proces- and IAEA
Within 130]year year sing, and |60 days fo [shall agree |within 60
days of ng  |by 15 May [the end of |on timing [daysof  |On consul-
entry into |p of each :u and IAEA's  [tation with)
Article 3 of force of AP|year year year arter  |frequency |request  [1AEA
INFCIRC/540 3a.  [3b. |3 3e.  |3d. 3 3.8
Declarations
Article 2of  [Sub-
Article |Required information Initial
j- o=
NFC R&D Activities not involving - =
2 [theoretical or basic
NM — authorized or controlled by scientific R&D not
2. a.(i) government X X inchaded
[onthe Basisor |
Operational Activities at Facilities P
leapecied gaing
and LOFs where NM is customarily leffectiveness and
2.a.(ii) used x lefficlency
luse, contents, approx.
2.a.(iii) Buildings on sites X X [size, map required
Scale of operations of each location
2.a.(iv) — Annex | Activities X X
location, operational
status, estimated
2.a.(v) |Mines and Concentration Plants X X peod. capacity
Taaantes, chermal |
NI, DU, Th g
2.a.(vi) a) Source Material - X X intended use
W b)  |Exports of Source Material X
|(c)  [Imports of Source Material X
menis
2..(vil) I(a) |Exempted NM - Quantity i ‘ par 37/‘":5‘ 53
(b) Exempted NM - Use par 36(b)/INCIRC153
2.a.(viii) Intermediate and High-Level Waste
Exports - Specified Equipment and
NN-
2.2.0ix) (a) Material specified in Annex Il
Imports - Specified Equipment and
(b) NN-Material specified in Annex II X
2.a.(x) NFC plans - 10 year period X X
s
NFC R&D Activities not involving AT
5 every reasonable
NM — NOT authorized or controlled elfort to provide
2.b.{i) by g t X X i i
—|STE T TRE ]
every reasonable
effort to provide
2.b.(il) Activities identified by the IAEA |information

_-—------n—

DECLARATIONS MUST BE SUBMITTED TO THE IAEA EVEN IF THERE IS NO ACTIVITY RELATING TO ANY OF THE ARTICLE(S)
NFC=Nuclear Fuel Cycle

-Nuclear-Material

NM=Nuclear Material

R&D=Research & Development

3T CSA » AP (INFCIRC/540)& R % F B3 #4F2 FaAp 3
(Facility) ~ S-ak(Site) b & Bl % H-nk p 975 K5 h

LR ARk I AN S
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TEHIRETAHFL ZEMAE S > B F R 2P (R d B F)EE PR
7 M2 FE kR 4 (Artice 2.a) » T f: LY RRFWEN P G RIE AEA
S A G 2R R R T (R0 )2 Pt B el & TS H IARA # 01D R AT R
# (Article 2.b) -

() #emTF 2z 4

A R R EHNZLRB AT L FAFHOT R T L ALY chg L5
SR s B AT LAY A AN FRAG LAMED > R R EEY Y 2]
TR

B. ’hr‘b/Pﬁz‘g’ W%‘m_& r'pé’: ?i%?%%?fiéﬁ%%o;‘ﬁ%ﬁv /)‘1 E—:FL'

B B2 B A 377 AP o

C. 2%‘ HRFHEEIAEA 2 TR0 ¢ 7 AR PR PR AR AR M 2 7 B B
B e Bh2 - A AR B T HEd ki Pl B EJE R 7 G 4
/E..:’iﬁ:!ﬂ‘i’-235 #44-233 2 ¢ %IETH_E\; "—5 %:ETH};}‘}':' Ed )%@I“’#ir ’):"L;H;'Iﬁo,g )y T ’l‘__'g%%

BRp Ems 2 iezbd RORNT  FLERT S g8 22 FFRATHE - MG
W SR B 2 TAIE A e HE 5 0 BT Sl B R T eh
LRSS RO S SR A

D. BE*tik INFCIRC/153 %ﬁ 36 iE3 umﬂwq‘ T AR AR R TR T
fﬁ«””%’“#‘}*” HWE(FIEH)E ik H#c® ¥ 42 INFCIRC/153 % 37 if% TE
R s \?3"‘“‘“7‘7”’]{%2#7’7}"‘7}""*‘5 °© F 47 > BikHE(HEU) 2 45-233 2 ¢ BREVIRA F

¢ % INFCIRC/153 % 11 £ i i%p > ‘E;}f}iff— WELZ - AT 7L
auli‘]"*"‘i“ﬁ T:E H)}f@mlﬂ]s 5}%\‘}#" » &% L BT 3 R }i_g._mxérr7 m-%éu\

o

(2) Z’ﬂ"“\zi‘ Ka ’}T‘rl'% P 3%

TARETIZEALTA S T RFPELTHRE > 7 A LRTITF 5
#%BW?ifmpE%%v’Eg%%6o

A HRETE A2 04 180 X 2 p oo FHEH 2 6E al(i)E o~ (iii)& ~ (iv)E ~ (v)E ~ (vi)(a)
# o8 (ViD)E 2 (x) &2 % 2 0F bu(i) & frAE IR TS IAEA

B. ##57 15 & bt AFardimE® - BpFED TP DL FTF AL IAEA -
dord T li’—m’g"‘% k2 BE > PR T o

C. #&#57 15p %% 2% a(vib) &2 A& i imEn - BpEEdH TP P
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Verification Activities: Facility Lifecycle

Conception to Approval

Planning and Design (first DIQ sent)
Construction

Nuclear Material Received
Commissioning

Operation

Shutdown (Maintenance/Modification)

Nuclear Material Removed

Closed Down (Preservation or Decommissioning)

Decommissioning

Decommissioned for SG Purposes
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Current Bilateral Partners

Algeria Myanmar Indonesia
Cambodia
China
Egypt

France

B 11 ~

Argentina Japan

Armenia Jordan

Kazakhstan

Bangladesh

Brazil Kuwait
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Philippines

Serbia
South Africa

Laos
Libya Ukraine
Vietnam
ABACC

Euratom

South Korea
Thailand

Tunisia

Malaysia

Morocco
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