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| F  BE=

& CHN X X|(Safeguards)et?
— |nternational Safeguards or IAEA Safeguards
— A set of Technical Measures applied by the |AEA on
Nuclear Material and Activities, for the Verification

& 23S L= (Verification)g 2401017
— State’s legal commitment
1) Nuclear Facilities are not Misused and
2) Nuclear Material not diverted from Peaceful Uses



Qng and Evaluating Infy,

N

o
(E:' Collect and process Evaluate all safeguards
safeguards relevant . .
) . . relevant information
"J\ information
>

Establish findings and
draw safeguards
conclusions

Analyse
diversion/acquisition
paths

Evaluate results of Follow-up
safeguards activities

activities?

Establish and prioritize
technical objectives

Conduct in-field & HQ

Identify applicable
safeguards activities safeguards measures
o)
s
%
2%
%} Develop annual plan for / <
- safeguards activities -\6
N

(
Ind Evaluating safegV®

=X : 2015, IAEA Safeguards : Serving Nuclear Non—Proliferation
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Load Cell Weighing System (LCBS)

Improved Cerenkow Viewing Device
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<ICVD & DCVD>

Mark IV CVD
viewing PWR fuel

- L’ - Lo : »

3 @
o000 0 e

This fuel pln has beendl®
replaced.with a Zr rod

=X : “Addressing Verification Challenges”
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Hand Held Assay Probe (HM-5)

— U-2352 ElHE 8=

Inspector2000 MCA + Nal detector

(IMCN)

- U-235 =55 A=

[ I Y

(bulk uranium, pellets, fuel pins)

Inspector2000 MCA + Ge detector| Al B4 O _ = og =
Inspector2000 MCA + CdTe detector | _ MEE= |WR = sty 2=

(IMCC)




DOSE RATE

| crsee

Active Length
Spectrum

0 100
89.0 nsvin
SETUP GUARD  MENU
Ac-228 Ag-108m Ag-110m Am-241 Annih. Rad.
Ba-133 Be-7 Bi-207 Bi-212 Bi-214
Cd-109 Ce-139 Co-57 Co-58 Co-60
Cr-51 Cs-134 Cs-137 DU-238 Eu-152
Mode Display Eu-155 Fe-59 Ga-67 Hf-181 -123
\ 1125 1-131 1-133 1134 1-135
E_I_ / In-111 Ir-192 K40 Mn-54 Mn-56
/ Na-22 NP-237 Pb-214 Pd-103 Pu-239
PU-240 Ra-226 Ru-106 Sh-124 Sb-127
Se-75 Te-99m Th-232 TI-201 TI-208
U-233 U-235 U-238 Xe-133 Y-88
Zn-65
. ROIL M2 s2l T
X = —| 1SOTOPE ROI 4 oY A 7k (Centroid)
U-235 159-220 186
§ J:“ Pu 188-235 208
= Th-232 218-268 238
I DU 280450 420
Am-241 40-80 60




<IMCN, IMCG, IMCC>

— MdEols 20t 22242 (IMCN, MMCN)
: Multichannel Analyzer, Nal detector
e A= S=0| =10 =0CHIEF 2+
e AMAZ SHO ==2 A=

— JN&Fils 20t 2224 (IMCG, MMCGQG)
: Multichannel Analyzer, HPGe detector
- 4THUHURX Eols2=2 = 240 20l
- D—l%jle DHI_"IIAE L'HDFOHOI:DFl_ C.|—J'C—I
e NHEE=EHZE 2 Mg == SEHO =2 A=

i ==

— 20 22 E4Y (IMCC, MMCCQC)
: Multichannel Analyzer, CdZnle detector
s HILHAl EoH=0| Nalet Ge2l =2t &, =0HJF 2+
<M E SHO =2 A=

——CdZnTe
——HpGe
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Dem S(b) of the provisional agenda

(OOVI1722)

The Safeguards Implementation Report for 2016

IAEA Department of Safeguards
Long-Term R&D Plan, 2012-2023

Repori by the Direcior General

Development and Implementation

Support Programme for Vienna, January 2013
. The mmount of nuelear material under safeguards increased to 204 073 significant quantities. = e =
R Nuclear Verification 2016-2017

provisionally pending its entry into force, Two operational small quantities protocols were
anetided

Main Developments in 2016

- The broader conclusion was drawn for the first time for rwo States, and implementation of
integrated safeguards started in three States,

. The Agency completed updating State-level safeguards approaches for the remaining States
m the original gronp of 53 States that were already under integrated safeguards at the start of
2015, and developed Stare-level approaches for 11 other States.

. Through the Modermization of Safeguards Information Technology (MOSAIC) project. the
Agency developed six new applications and continued 1o improve the performance and
secunity of the safegnards infonmation system

Recommended Action
Thie Board is invited to take note of the Agency’s Sqfegnards Inplensenration Report for 2016
attached hereto.

The Board is imvited to anthorize the releasc of the Safeguards Statement and the Background to the I A E A
Safeguards Statement and Summary.

International Atomic Energy Agency

International Atomic Energy Agency
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ef =4 AAEY (coMPUCEA,
Combined Procedure for U Concentration and Enrichment Assay)

S 2Ol 2 & Al (A hand-held Raman Spectrometer)

MNEF" IHAHOIE olH == L2 LIE (CHEM, Cascade Header
Enrichment Monitor)

_n_:1°d M = A= Jﬂ | (FOET, Fork Detector Irradiated Fuel
Measuring System)

= 20 =& 2 ) 2| (PGET, Passive Gamma Emission
Tomograpy)

NEFSd CANDU A= A S ZEHH| (cBvB, CANDU Bundle Verifier
for Baskets)

i %é?' Xf% !:H A| A &l (FNCL, Fast Neutron Collar System)



1. Rels d2 L ==& e 24 A AE (COMPUCEA,

Combined Procedure for U Concentration and Enrichment Assay)

A. Uranium Elemental Content : L—edge densitometry (U, 17.17 keV)
— 30kV/100UA X-ray generator
— a Peltier—cooled, high—-resolution 10mm2 x 0.5 mm Si drift detector

B. U-235 abundance : Gamma Spectrometry (U-235, 185 keV)
(Lanthanum—-bromide detector, LaBr3(Ce))

IA ond COMPUCAE 's'm Hybrid K-edge Densitometer at OSL



V. IAEA ©} gt

h. =S4 20t =E 2 12t (PGET, Passive Gamma
Emission Tomograpy)

A. Gamma Spectrometry (Eu—-154,1274KeV)
— A directionally Collimated Detector Array System

(Lanthanum-bromide detector, LaBr3(Ce))

B. Mechanical & Electronics

Head1
Head2

T

Tungsten
collimator

~ Housing

Detectors arranged in 2 Head Mechanical design of prototype

=X : “A Prototype for passive gamma emission tomography, STUK”
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Emission Tomograpy
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=X : “A Prototype for passive gamma emission tomography, STUK”
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Specifications
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Hardware construction
Delivery of arrays
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