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9 "IAEA Delivers Specialized Safety and Security Equipment to Chornobyl",

URL: https://www.iaea.org/newscenter/news/iaca-delivers-specialized-safety-and-security-equipment-to-chornobyl
10 Chornobyl NPP, "Visit of IAEA Director General to ChNPP",

URL: https://chnpp.gov.ua/en/infocenter/news/6025-visit-of-iaca-director-general-to-chnpp
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- BN B R s A R IR OB AR L~V 2R K OB 3 5720 D ER
BECTHIBED LB D,

- R ARZ VAT 43 Rt 8 EERT O B B 30 km (S FE/2 3B A RENE AR IE
X3 D R I AT T A7 DH D, B A Sy 730 71 H# L. GPS <
VU T HERE A L7 SRR &2 SR 357 O IRt SN TZb D T, Ny 7 Xy
OFE LR B XI5 Ta RAHZ L ) T AL &R DI ECET
TED, ZhUE, AR IR XD IO RGP CRAICMLEE Th D, V7T AT 1E, Ttk
WE=HN T HAT o TCNDF /L ) —E DS FERT SRR EES AU, AT R 2R3
UL, B ZOMO L THERAARTEE /o722 8% TAEA ([Z@EIL T2,

- A8 B L B RETE Y oW N LT DB RE A R L | U R ICEHE D
AREMEDSHLE B DZ T DI AT DEEIZA R ThH 2,

- 4 A 26 H.IAEA BHFEF — 203 F 2L ) —E U A bR L TSR A A LT,
ffC SNRIU OiEEARAT, BREEIRE X RN EIREI R . ST AZE (k- XA 2 7
D, Fal /= UH A O EMRAITHRHE LizS@EnThil, vo 7 JOEY
ANGFEICE S TAEU MY, BT REF7- R EIZ W CEELAb i 3,

« ZOHT, FFIZ, Far / —E U A OFTEARITIR, BV ARSE K OE LSO
PO T CRAIZHEM T AREREGEA IR U, ERLDOITRO LBV THD,

- MR K O R M ALER

- MBS AT AOIEFRE T

- fE B OEIEEEO BB & BUR MEBESE B B % D2 4270 H O R
- Fan ) —EUREITFSIIG BT AVEENERE AR T DAL 7 T DOREE

- FL LB DNEER FE O U FE I AP i R DO R

- IR AT a ) —E VA DO 2 )T DO RELR:

© ZHUSHL, FBREE OO O TITIRVMT D2 2 ADORITHE OFF
i FC IAEA OHEAMEZEGATZRRIRY —% 2 7 TN —T ok T 5 54
I

1. TAEA R FENFDIBEOHE R

ATHOHREETIL 4 A 28 HETOUITAF DR B it sk DO &h a3k <5
NTWED, ZR LD HREDHE IR ILIZ OV T, FHCB R ThHFaL /—E D
YRV =Dy FREBANCRB I DR X 2 ) T LIRBEHEIC OV T, IAEA O%% %
LLIZELD D,

1 IAEA, “Nuclear Safety and Security-in Ukraine”,
URL:https://secgw.jaea.go.jp/,Danalnfo=www.iaea.org,SSL+nuclear-safety-and-security-in-ukraine
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-1 Fai/—v VR IR ET

- 5 H 4 B, [FFEEANCHBEINCOZIENL SRS AT AORERIE T — 20
SERICIE AL, Fio, HH 7 EEN ST 1 sk brE, M2 H-S<HT=
IRENET — 2 EEICED, UA—2 D IAEA AEB~DOIRFEHE T — 2 O FEEE N
FERIEIB LT, FREFNOOT —XiEF1X 200 A SVOEEEIRTHS 12,

* 5 6 BEHREIL UITATNOOHEITIEDE, (v 7 Ho[FFEEATHEE
M5 5 EEZREELIZAS BRI il O RS OB L — FAT WIS L, KA
TR DOREPR I\ Z L B2 NB N F OB T KIRE L Tl E 28 TER ik
- TCRY, BUHIFE RN X R bR FF8 AT O — & {5 1k 9~ 5 O Bl H & 2
Lo TND JLDRBLE R LT 1,

- 5H9 A, Fan/—EUF AN, a7 ED HEPIZFEYA OO EYE K Ok
FHEME OEEUL Y72 BIGICB W TRAIVEE TECWDAIEEAR L 14,
ZIUE. 5 H 7 BIZ= RV T RAD IR T v FVZEBWNT, [RZEETO SEF T
a7 EPN LT ESND W E % & 127 Z Aa 0% BB T 215 M3
AT AT HIBL A — RN EST-2 2% T T, ZORENRBF THL L%
RTTDTHoT-,

- SH17H, FERER 5% EGEROYHIZ, RIFEFTIROIR - 74, Bt
XTIy 2L ZIRIE T DR TH D Lk~ 15,

- 5 H 31 B, FEREIE, 1458, FIEEFTIC IAEA BEAFETF—L2NIRIESIL, J]
T e X a7 o, REEREICBE T AIRE 2 L T\ D, 7 A DEFE
F—20% 3 A OWEAE, FZEAT K& Ot % J8 3 O 7AEE 1 X 38T
R, BEYEFOL SN X2 T B D R AT, £, (R
FEE AR 713, BRI S B b ik A 5 ekl & 72 it sk CRERIE B A FE k35
ERFLI S, ERICEDE, FF—LOEFHIHIT, 2 A 24 HURE, BT — 4%
PRI TR W EIFE B ATO N AZE IE Xk D B B BREE R S AT IO P NL I B
THHMMB S THD, T, BEE LHINE X, RESNT-EWE - TEEOREE
WU T, FRESNZRZEITNS TIAEA ARE~DiERELREHE T — 2Rk ORERE
A INED TR D,

12 Update 72 — IAEA Director General Statement on Situation in Ukraine, URL:
https://www.iaea.org/newscenter/pressreleases/update-72-iaca-director-general-statement-on-situation-in-ukraine

13 Update 74 — IAEA Director General Statement on Situation in Ukraine, URL:
https://www.iaea.org/newscenter/pressreleases/update-74-iaca-director-general-statement-on-situation-in-ukraine

14 Chornobyl NPP, "No nuclear and radioactive substances were stolen from ChNPP during the occupation",

URL: https://chnpp.gov.ua/en/infocenter/news/6042-no-nuclear-and-radioactive-substances-were-stolen-from-chnpp-
during-the-occupation

15 Update 76 — IAEA Director General Statement on Situation in Ukraine, URL:
https://www.iaea.org/newscenter/pressreleases/update-76-iaca-director-general-statement-on-situation-in-ukraine

16 Update 78 — IAEA Director General Statement on Situation in Ukraine, URL:
https://www.iaea.org/newscenter/pressreleases/update-78-iaca-director-general-statement-on-situation-in-ukraine

13
ISCN Newsletter No.0306-June 2022



-2 VR —T v H 3 ERT

- 4 H 28 H., FHERHEZ. TFEEFITOEZny 70 55 FIcdH) SNRIU 23 [EFT
DOIRPEERTETELT, R N RE 2T M OREREIZ OV TO
2L DIFENEEDHIZ, 3 A PIAICRIMCRAELEKBOW ELZHR T HLERHD,
2y 7 EOEHE FIZHHTD | BEEITILDOOBENZOWTIrT 7 EOFEN
WETHY A H IR T ORIGSHE LD Whiga AT B L TS | LRk ~_72 1)

5 A 4 B, EERER o T HERFNIEERAT AR OeY T BOEE L
2L, FR 1 EROLEMERNAT THY , XA L) —CEHR R Em Ak
T CNABZE, IAEA 1 IR A R E 2 R4 AENHHZ L2k~ 12

- 5 A 11 H, FHRAREX, REEEEOIEZEIIHGOMRPEIEEL & 505, [F%
BATOIRDUIL, B T HETAT FAD AL Y7 DIFEIZLD ., Bl &S R #E2 R
05, IAEA 13, BERHHEAR T REREERE SR ILE X7y
DEEAFIZL BRI ET~DFMZ CEAE T RIEMTHI AR E LTz Lk~

7= 18,

« 5 H 17 H.IAEA FEREIZ. oo T RIZELL TWODRIZBETICBIT DR %
2 X T o REEOEELE T 57200 IAEA Iviail, 8EL,
FHREL . T L TRNWAZEITE S AL TTONDEmR 7= 15,

« 6 H 3 H,IAEA (X, WEEIZrY T O HE FIZHHRFEETOR 17 4e, Et
a7, MO ETRE A2 I 95720, BEFFE T —ADOJRBEEZFERL TS
EFRFELTZ Y, WIZ, 5 A 30 HICREZEEFND IAEA A~ 1% R LRI E T —
ZDOFEMME LT | FEFEOIREZHG T, 7 —HRiEZ HMENL T 5720 D
R ZE L QWD 2R AR LT,

I-3 = DAt

- 4 H 28 A.SNRIUIXIAEA IZ. 4 H 16 BIZEYIIAF R 11138 BFOE A7
1T AIV AN OB ZFRZEFDLEEL-SEHLT-, FEREIZ. S ALro
R R A 13 BT ORI IR A 72 B % 5.2 | R J1F D7 RN D Al REME
D5, IAEA 1TFHE T THHN, MERSAUTHRD TRAN2FRETH S | Lk~

13
o

« 6 A3 HDOIAEA O3 FTIL, BIE, V774 ENTIE, YRV —U YR T IR E

17 Update 66 — IAEA Director General Statement on Situation in Ukraine, URL:
https://www.iaea.org/newscenter/pressreleases/update-66-iaca-director-general-statement-on-situation-in-ukraine

18 Update 75 — IAEA Director General Statement on Situation in Ukraine, URL:
https://www.iaea.org/newscenter/pressreleases/update-75-iaca-director-general-statement-on-situation-in-ukraine

19 Update 79 — IAEA Director General Statement on Situation in Ukraine,

URL.: https://secgw.jaca.go.jp/newscenter/pressreleases/,Danalnfo=www.iaea.org,SSL+update-79-iaea-director-
general-statement-on-situation-in-ukraine
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FTC2 i, 2D 3 P DJETJ13ERT T 6 DO EFF 8 B F IR EEHIC
BHisu Qa2 e, oMo 7 KO FIFIXEMIZRSFOT- OIS EH DT
Fle L TURE T THHZE, BEVAT LR OF 7V ANEIRIT 4 D FTDJR 113
BT CHIZHEBERN T HLWVITFIHAIRE THHESI TV D, T TAEA X, ¥R
V=% DS D 3 D3 OiEA R OJR - S 3 BT DIREHE E T — 2 DA D5k
LTCWBZE, 7T NFE A, IAEA (IR, ENOR T E 22T 412
BT A BB ERI TN @MU AR ERLE Y,

IV. P

"7 DY I TATIRIENIRE & 7057 B TEBEAS IR ERE R LREA 2RSS
SL7Z25 IAEA Zhh8 BIFRIE O RGE D D e 72 X il &0 K721 77 S E D%
HICEST ., FEE PG N 72 A EVE FL HERF SN TV AT LI AR E T D
SFEWTH -T2, BUE, B3 7T ED HE FICHHPRY — v R BTN E/2 S LR
ICIE AT 52012, 7774 T ENOETORF IITEEIN — U0 &<k T 5
ZENUNTEENS,

O TNIT I TATRBE DR, Fai ) —E ) L ORI — vl Eira 0 b 7L
HAEL7Z, ZOZ LY, BBICRBITHIRELICEL T R ANEIZL A B2
TAERBOREZHIET AN ERHHIDNTHIEZOILZN, TD%, a7 HENRE
FTYA RS CTIT o T2 A Y22 T A SRS, Te LA, ny THEZDOL DRI BT A
MIXT DB THHIENFEBSINTND, X7 OB TICT ) AN
LOIER ERTHY, BEEOBEA~DOXINITL TG4 ThoT- 20, 5%, 2
ILTZFRETHH> CHOEMEHDWTR T Itk OB B E MR T D720 8D IHITxt
LT D0 AR X 2V T OB A DL EBFEE R ICBI AR A DO ENE
EHTHA),

[y SrHErE Pl BORMASR T KR8]

2-2 20224 5 H 30 B AT TAEA ICXBR A5 DB BB SE 3 45
(GOV/2022/24)I2 2\ T

1. ILHIZ

2022 4 5 A 30 HAFFTRHEINE TAEA ([ZXDA4 T OERRGER S
(GOV/2022/24)*1 1%, [EE#LZZ LR EEL SR 2231(2015)I2FE5F, A7 OEFEH
HEEZEFTEI(JCPOA)DESFIRILO HE % 4 EHEITAT o TNDHHD THD,

2055 208 FIES REBHEFERERR (2022 63 H 9 B) HHESE R ORHERROER LY,

URL: https://kokkai.ndl.go.jp/minutes/api/v 1/detailPDF/img/120804080X00320220309 (p.2-3)

21 IAEA, “Verification and monitoring in the Islamic Republic of Iran in light of United Nations Security Council
resolution 2231 (2015)”, GOV/2022/24, 30 May 2022, URL: https://www.iaea.org/sites/default/files/22/06/gov2022-
24 pdf, (IEFE3%) https://www.iaea.org/sites/default/files/22/06/gov2022-24c1.pdf
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2. JCPOA IZES<EMRLWEE
2.1 JCPOA [ZESEREBRIEDT D DIEE

2021 A2 H 21 HLARE, IAEA EA721%, JICPOA (2B H{HEN D7D I TR E
N7z IAEA DR =) TSR Lo TIEES N E MO E 2k L. IAEA
DA BEIRFNER O E A [B11E M ONFEREST TE D 5D, S SRIC LA HE /25T —Z DY
EROREEITHIZETRREL, 2022 4 3 HERETIZ, JCPOA TRESNI-I AT
DFLIBBEARZ 2T LT,

2022 “E 4 H 12 H.IAEA 3. AT DO EZEIC LY TESA I HE AR Dz
iUy BERS D i S TG ISR E S QU Tz ) %%l%m—& Fa—T_o—%
GG 70 O A BB S S 72 THHIEER I AT OREZE T LT,

IAEA OHFETIX, JCPOA (ZBhE 3 AIEF D= TG & éy}uﬁ“«f@ﬁﬁ@
BT — &, b N U ITA VBT =S — BV — /b, TR EINHIE
HEEDLOBERT — 21X, A7) JCPOA a:%fxi%%é@@ﬁ%’m@ﬁ%ﬁﬁﬁbt
BRIZ IABA 2SR TED LD, BIEHEAT AN THRE S ND,

2.2 EAREOEAAE R HEIEE)

IAEA (%, 2022 4 5 H 11 HEE, AT DS HORFHIESLST T 7 EAKMF TR
(IR-40 ¥7) DEERR AL TWRWZEARRGEL T 2, [AH | TAEA [3REI A Ht& D
RS S s R AR G Ty A VAN - 27 iTﬂ/7®i7kI$75> IEFETLTWD
& FLT, ﬁﬁﬁ BN — D2 |8 B OISR T A =2 7 B EoT-Z L a MR LT,
F72 IAEA 1T, AT D IR-40 JFH DO RIRT T~ h, BREE | IREHE AR DL
EFEIZITRBREI T QRN LR R LT, BEfF DT R TORART T~ v Rk
BHEA IR, TAEA ORI T CRESNTZEETHD,

2021 4E 2 A 23 AU, AT70%, AT ENOBEAKDIEE L FEKELE Tk
(HWPP) COHE/KEIEIZDOVWT TAEA ITHEEIT > TV, o, AFDEKD
{EEE:L HWPP TOEKAEFEBAZEERTHIEEFF AL TR,

AT AL, TNTUHFGEIR(TRR), VXL AT oY —2 % H AT FEFT(JHL),
%)7“*7*“/ ATV, X S PERINL e A PE (MIX) ftigk . HDWVITHELZZD
MORERTISNT, FFLE B T HIEEN &2 F L TV 7wy,

2.3 UTVIRMEIC B T 515
(1) FERADUTPEiihEa% (FEP)

22 maatic ka7 57 EKHFEF1E KHRR (Khondab Heavy Water Researc Reactor)
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FH XD FEP Tl # 1177459
R IR-1 B3 a5 Blerk |

(122022 45 5 H 23 HHI(E, 32 WA —
6 A —R D IR-2m AR LS HEE . 1 H A —RD

IR-4 Bl Dy B © . KRR T AL T 5% ETOMENEY 728G L Cud,
# 1 FEP IZREISN WS DA — R OER R 15
2021/2/17 | 2021/5/24 | 2021/8/25 | 2021/11/13 | 2022/2/22 2022/5/23

TS e NS JE i JEAR TS TS A1
IR-1 30 15 29 28 31 32 36
IR-2m 2 3 5 6 6 6 6
IR-4 0 2 2 2 2 1 6
IR-6 0 0 0 0 0 0 1

(2) 7ANRDODT Y% (FFEP)

7 #/LR® FFEP Tl IR-1 B OB D 3 MO RE A — R T 20%FE T
DIEHET T DRLEZARGE L TN, 7k, FEEE 11 FICEIRZBRIELT- 166 #D
IR-6 M85z Oy BfERE ) A — RT3, 2022 45 5 H 24 HEESTIL, 7703 e €
% ‘727))0710

() FHLAD ATy by T YR R (PFEP)

2022 4E 5 H 25 HEFE T, 7% XD PFEP @ lined |ZF%XESN72 164 HED IR-
4 T35 00 Gy BiERE M O line6 (ZR% B SAU72 164 0D IR-6 5 Oy BEpg CRERR S
Te IR —RIZ, 5% E TORMET T 2L, 60%ETOIRMEY 7 DIEEZ{T-
T2, 2D 2 DDA —ROFEM (LU 7T —/V) 1L, linel @ IR-5 A3 55 B
& IR-6s iz Uy RS THEIRS IO I A —R T, BN 5% CORMEY 7 I

I TWA,

PFEP (213, OB A R ET5 6 DD line 35705, LSO line2, 3, 5
TIE., SfEmE DBl 2312125 R&D M THOILTERY, 2% ETORNEY 7 NAE
I TWNA,

(4) AART 70 DPRER L E fit 5% (FPFP)
A EWIM T O fEENILL R omEy

« 202244 H 19 HIZ, PFEP XY 60%% CTOEAE UFe 15.3 kgU & 20%FETD
JRAE UFs 11.7 kgU &2 07 Az, £72 2022 45 5 H 17 HIZ, PFEP £V 20%
FTOWEHME UFs16.6 kgU &% 11 A7,

e 202243 H 8 AN 20 BITHNT T, IAEA 1L, A7 20% £ TOEHE
U308 1.03 kgU Z&Te 66 DX —7 v e AREL, FT-AEHELTX—7 VD

B B THNTOBDIL, IR-2m, IR-4, IR-5, IR-6, IR-6s, IR-7, IR-8, IR-8B, IR-9, IR-s 5 Bl

T 05

1
7 ISCN Newsletter No.0306-June 2022



N 90 1 (1.36 kgU) 1% TRR ~Hifaf &7 Z 2 fERB LT, 750 63 1 (0.96
kgU) IZ, FPFP T IAEA |[ZEVEFISNTRE STV,

2022 3 H 11 HH S 19 HIZT T IAEA 1%, A 7208 60%EET 7
Us0s 1.6 kgU 5 8p 264 [HDZ—7 N AEREL | £O4TIE TRR ~HifarS
I, IAEA ([ZEAEHI T IZH A,

(5) U7 in#iliiE% (UCF)

2021 4F 11 H DB, iﬁv7/$ﬂﬁ&mf*® BT T LT3, 2022 4F
5H 16 A, ZOEREZI T, BWEITASIL W22 % TAEA 13/ERL
7=

2022 453 F 9 H., UCF 1% JHL XV 302.7 kg D KIRT T D4 @ Bl K OVE A
I A 52 T AL, 2022 4E 3 H 10~18 AICIBMRLT-Z 8% TAEA 13FEZR LT,
IAEA 13V 7V 7 54ToTEY  SrdiED S Tna,

(6) T~7UMF5E4F(TRR)
TRR 7 FPFP XV fEL /=% —4~7 > MILL F D@y

‘HEU #—7%">k 264 i (60%iEHE 72 1.6 kgU, U3z0s)
‘LEU #—7%" vk 90 1 (20%#E 7> 1.36 kgU, UsOs)
‘LEU #—7" vk 3 {8 (20%EHET 7> 70 gU, 77 L UHAR)

2022 4£ 4 A 16 H.,IAEA X Eit ¥ — 7 v b2 ToE S, JFD 77—V NI
PRESILTCWDIEEMER LT, IAEA X, 5 H 14 H, G L TIRE SN TWDIE
ZHER L TS,

AZ % MIX g% (28T B R AR CThd Mo-99 DflE7 it 245K
BRI D HMT, BRI LEU ¥ —7 v AW Ukel ) C& 7=, milaldR e LA, A
Z0% 2021 4 8 A LLRIIZ FPFP 75 MIX Ji g% |2t S47= 20% £ TOHEMEY —
> LEU #—7%"vk 3 fil% TRR TEBANMRH L, MIX fklZfHkL T,

2022 4 5 A 14 H.IAEA I, A7 BW TR EIZIE SN 7242 T?D TRR #&
BHEFRIZONWT, | BOBSHFREHRZ RS, JIEMREED 1 rem/h (2L 1
A—=F)BPLL ETHHZEaRER LT, £72, 2021 4E 8 A5 2022 4 5 H (2, FPFP
MHEZFALTE 17 /RO TRR BREHE S IRO TR RBH THHZ L2 MR LT,

(7) BEBHRGE T455(FMP)

2022 45 H 23 A AT FMP IZBWT, UO2 By REBREF Lok, BREFET
DIERED 64.3 kg DT Z s L7z, KHRR(KHRR: Khondab Heavy Water

24 IAEA, “Verification and monitoring in the Islamic Republic of Iran in light of United Nations Security Council
resolution 2231 (2015)”, 3 March 2022, URL: https://www.iaca.org/sites/default/files/22/03/gov2022-4.pdf

25 SI 7 A TIE 10mSv/h

1
8 ISCN Newsletter No.0306-June 2022



Research Reactor) D 3.5% £ CTOIRMEY 7 R REBREIE L DIE T 64.3
kg ZARRB LT,

2.4 EDLHEREGE, B, R EE

2021 4F 2 H 23 HLARR, IAEA (332 OB OFER K ONLE DB T — 2 ~7
THEARHE TRV, 2022 4E 1 H . 47213 JCPOA O#iHZE % T, 1m0y B
KD FRER DT, T L ADFHT N — T gy 7 Off AZBE LT,

Fo. ATAAXTAEA IZHL ., LB Do —F —F o2 —7  N"e— XK O
SLE—HDAEFELEEO R EEIT>CTEL T, R OREEEFF A L TUVR0, B
Al AT A Lo Doy B RS E 1S, RO A —R&RERE | ICPOA
THRESNIIEBI LML STz,

EBIZ,IAEA 1T, =X —F 2 — 7 b_n— XD REZEAR 570 (SR E ST
T RE B DR LT T — 2 OGRS T 7 R A DT LINTERIN T, £ DG
L IAEA 13, BEH DT L7215 Dy B 2 2S5 5712, 47208 IR-1
A D B A & L 7e EO e MiRE T 2N TE ol Flo, m—2—
Fa—7 Na—X Ma—Z ORI BT DIF RPN LD, B O SRt
ThoTRFWAHEZE L T, AT D@ Do B D m— 2 — 8 DRLE 2 T
DR AR T DM TERD T,

2022 4 1 A 4713 IAEA (2 DB O o — 2 F 2 — 7 Lb_m— XD il &
AAT 7 TRLEGTAZ L2 nZ  IAEA OFEEEIL. A AT 7\ OFLNT —2
ay PRI AT 2R E LT,

20244 A4 B ATATHTY - U—Iay b, mi i o — 2 —
Fa—7  Ra— XOHLEMIE 2 AT LNT — 7 ay S~ T T LA
L.4 H 12 H,IAEA I3HLWT =7 ay P ~DE I AT DR E 56 T LTz A7
.4 A 13 BB AEH T 5 Z2@EL T\o,

34 BV IREE

£ 2 AT DRI AT T REDIEAEY 7 ARA m LRI EIERE OO HE % |
1 KO 2\ ZZNETORE mOHERERT,

AEIR S DR S 7 oAb 7 AR &1X 608.6 kgU HEINL 3491.8 kgU (2725
TeEHEESITND, F72, S%ETOUMEY 7 A &1 222 kgU AL 1055.9
kgU 12, 20%FECORKMET 7 ARA ®i 56.3 kgU HEML 238.4 kgU (2, 60%FE TP
TEHET T ARA BT 9.9 kg #INL 43.1 kgU 1272572,

26 750 K BFZER (IR-40 7)) D 5144 B, GOV/2017/24 (2 June 2017, URL:
https://www.iaea.org/sites/default/files/gov2017-24.pdf) DI 10 (ZIAUE, 471352017 4= 4 A 18 B fTEfE
T, EABFZESF(IR-40 1) &= — % 7 #9847 (KHRR : Khondab Heavy Water Research Reactor) ~tt4 L7-,
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IREHOZ — 7 MM LENT BT 7 b ad D e PRA 1% 3809.3 kgU &7
0. ATEERE 2 612.2 kgU #NL7=,

=2 AT DM T (UFe) R A &

(kgU) 22%;/ 5/22 8/30 11/6 22(%/ 5/15 e
~2%UF6 1025.5 1367.9 503.8 559.6 1390.0 21544 764.4
~ 5%UF6 1890 1773.2 1774.8 1622.3 1277.9 1055.9 -222

~20%UF6 17.6 62.8 84.3 113.8 182.1 238.4 56.3
~ 60%UF6 0 24 10 17.7 33.2 43.1 9.9
&t 2915.5 3206.3 2372.9 23134 2883.2 3491.8 608.6
(kgu)
3500 Q
- 2ART T TV E (keV) R
3000 - 25%DA T vk 5V E (kgu) ,9*’ \“ 9'
—0—20%ETORT7 LTI vE (kgu) I \ s
|]]||]].H 2500 /9 ‘b‘~-<>’l
d: 2000 ‘}5
SR
:[ﬂ% 1500
il
1000

500
77 REEDER  202.8kgU

0
2017/8/1 2018/5/28 2019/3/24 2020/1/18 2020/11/13 2021/9/9 2022/7/6

1 AT DPEKET 7 (UFs) EDOHER

(kgU)
250

—B—-60%E THORT vk 7 & (kgu)
|]]|HH 200 —0=20%FETHOR7 vt 7 & (kgu)
AN
N

150
o
i,%
gk 100

50

0 I/./././.

2021/1/1 2021/4/11 2021/7/20 2021/10/28 2022/2/5 2022/5/16

2 AT DORKET T (UFe) BEDOHERS (RAHE 20%, 60%)
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3. &

AT DN T AR EIL 2021 4E 11 A UABEBEINCER U225, 2 AT, 60%
EME DEEDT — /R0 R&D OFRIZHAT D 2% E TOREM Y 7 > D FEP TD 5%
F COBEMEREEE L TCORIFE2EIL L2720, 2%E TOEMEY T ORA 0
MU TH Y, EHRTHLEIL 20,

—F. S%FETOEMEY 7 &I EHT T D, Ziud, 20% 5T 60% %
TOEMY 7 o BEDZDIFEE L THET 28D 5%E TOEMEY 7 5l
EEA LRSS TWA720THY , BIEDR—ATILIH L) H T 5%F TORME
T UMMAEL, 20% %N 60%F TOURME Y 7 o BEIZ RS H S AIREME DS &
%6

Pt

[ B - BORR A= 15K 5]

2-3 ATFVOBEDORBEDOEYE -TEENCIRD IAEA FE R E#REIC
DT

[#Bt%]

AT D IAEA IZRHETHHT- 4 DDOIHT(Location 1~4)TORHFEDOYE
M ONEBDAFAEILR DR, WD TR DORE T DOWT, IAEA 131721
il L T D, Location 1~4 D95 Location 2 (22U T, ISCN Newsletter No.
0303 (March 2022)" CHAAT L7230 IAEA 13H 130N R ORI | L13E 2 T
RNEIR AT, — 5 MITERN T 7B ALV IR 7 L O AT L N2/
\ZAERENT=T T R 5503 B o7ho 72 Location 1, 3 TN 4 (ZOWTIE, miE 1255
Whig DS TERY, ZIETORDIIZ OV TIE Newsletter No. 0300 (December
2021)BEZ -0,

AFETIE. 2022 £ 3 H 5 HOZ ayi —IAEA FRREEAT D ATIE K
H GRA TV R )T (AEODEE) D[R P 212365 %, Location 1, 3 LTV 4 (2D
W AT DR B AR T 7B INRY 7250 B e OV U %45 TAEA OFFAf

2T R ITHEHE, 122 AFL DIBEOK B EORME - TEINAR D EBE T HEBIIAEA) 35 B B o0
CJ. ISCN Newsletter No. 0303 March 2022, URL:
https://www.jaea.go.jp/04/iscn/nnp_news/attached/0303.pdf#page=18

2 SIHEHE 12-2 AT OB KB EORME - TEBNARD BT IHEBIAEA) 5 B B2 o0
TJ. ISCN Newsletter No. 0300, December 2021, URL:
https://www.jaea.go.jp/04/iscn/nnp_news/attached/0300.pdf#page=12

29 IAEA, “Joint Statement by HE Mr. Mohammad Eslami, Vice-President and President of the Atomic Energy

Organization of Iran, and HE Mr. Rafael Grossi, Director General of the International Atomic Energy Agency Tehran,
5 March 20227, Annex, GOV/2022/5, 5 March 2022, URL: https://www.iaea.org/sites/default/files/22/03/gov2022-
S.pdf
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https://www.jaea.go.jp/04/iscn/nnp_news/attached/0303.pdf#page=18
https://www.jaea.go.jp/04/iscn/nnp_news/attached/0300.pdf#page=12

EEAE0E LT 2020 4E 5 B 30 BT IAEA FHEREHRE (GOV/2022/26) 30 (LL T,
(AU L) OB A LT O 1~3 THITT 5,

[Location 1~3 242517 DAL IAEA OFEAf]

AWHAEETO IAEA OFEiH%E Ik <5 L IAEA 1L, Location 1, 3 £ T'4 TH,
Do Te NAHNZERSINTZT TR DAFTEZIZ OV TA T M TAEA ([Z)FUHEA
ANZEHE CEHBAZTTH L 4E1Z, 2018 4E|Z Location 1 O REEISILI-EWE & OV
FrATH RS (B R OBIEDOFTEZ TAEA (AL RY | S FERI PR
FEE W E(CSANTEE AT DO ED EME L 2 AR TE 9, LIz Tl
R ORIE |1, B S CHO RO EETHY, FIEBIROT=DIZFITAT I
B DU RN TETCNODER TS,

#¢ 1 Location 1: Turquzabad?!

o (BREEY TSI T ANBINTAERSNTIZT TR TN RO T228, M OVED

BOSHTT, U236 2% 5 R T L R TR0 b7 T 125 | R AR R 3
AZ BALUTRL AN LD o 722 812D C) 1, Turquzabad Di54e% HYE LT 15 =
OB | FICEDHEEELT A | O REME DB D,

* (2018 4T Turquzabad BB L7227 FIZDOWTC), BIFEOFTTE K D H &
TRFETERL,

o ATAL, T =B L DW FMEAT % ) ORI AR L TR LT, ABRIZAERS
NI T RA D DD T B T DN S TR,

o BRETV T VD43 HTHRE T, Location 3 (Varamin, 3 2 2 fR) DY) OfFIARIE
IAEA Varamin (ZAFELTZ2 7 F DR AIIZ Turquzabad ([ZB B SL7- JREE 7R L T
OFAf | Do LML, IAEA %% Varamin CIERESIV T &R L 727EE) I3, Turquzabad T AL
OIS T RN AL AN AL L TR DIFAEE T JE T %, LT2h o T, ALK DS
AU LT R AT, BRI DIGHTINGFRF HIAFENIZITIEN R,

o %72 IAEA %, Turquzabad THRE SN T2 7 FO—ERIL, 2018 4E1% J- 27
RENT=, D= T IR DG AT B S - LR L 7=,

30 TIAEA, “NPT Safeguards Agreement with the Islamic Republic of Iran”, GOV/2022/26, 30 May 2022, URL:
https://www.iaea.org/sites/default/files/22/06/gov2022-26.pdf

3T IAEA 132 EC, Location 1~4 DA Fi&HFEL TR 7208, 4 UGBTI ESH TS,

32 U236 1M A BHRER T T 7207 ZAREHPIAFE T B, LT2AS5C, U-236 28 onviuld, FHALE
Lm0 T ST AR LIAENTZZ ENR DD,
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#¢ 2 Location 3: Varamin

A
DA

e Varamin 1%, 2004 F£F Chiiliz Mo LD AEFEITE ST,

%, Varamin D542 B §& U [ 55 2 C L D05 ST 2 1 0O WIEEMED S5,

IAEA
DFAh

* 1999 4-~2004 £ TORH MM R BERIZLD 0T EBREE o 7 L DT R,
Varamin 23 [FiEE TR ADOAPEIAEH SN TN EDAT o D FiEEEAFHT 51
DTN F YA T DERIT, NBINT RSN 7R D3 7 D705
e ZEZBT 5D THR,

o AT, T =B L0 BT £ | OREHLEFZR L TR0,

* JIAEA 7 Varamin (2620 AT U722 TOLRFEFEE B O /50Tt Bix. g
DOAFE B . B OV E TR A 7 VA B E - AR BRI L B 25t R 7 /)
BN FESEIN T2 LRI TVD,

* TAEA (%, Varamin {Z1Z. 1999 4~2003 F\2ff FHE -, UT L 8ia OMER K O
fGRA B ELTZ RSO Moy Mk, & OVFERREL ~L D UF4 7)>5 UF6 ~
DHRHASE R DAFAEL TSR L 72,

Varamin |3 2003 4E DL, B OFRIACa L T F O, FTIEBEE IRV SN
Ei sz,

o TRIEY LT VDS MTHE 1L, Varamin DY ORI Varamin ([CIFE(EL/-2
7373 Turquzabad (B ENS NI E D IREARL TV,

# 3 Location 4: Marivan

AZ
L

(BRBEY2 7 LT A B LRSI TR DL o T2 k2o
T)ATAL, ZDIOMEEZ A FELTZZ 13— EEH72< Marivan D{5%k% H
ML LTl 8 = F I LD W ERELT 4 | O FTREMED D D,

(B DFRAR K ORI T N E RSN -2 81OV T ) YT
WEBUR AT Th-o7=m, BRI AIZREIS L, Y AMET 7 Ub4eRE RN 5
7= DM Z AR LT,

o (NU—BNRIRES NI LITONT, ) REID ALY FESEF(loot), F DA
FUDMEEEL -, IAEA DM RULIZ AU — OB E T, iES b0,

IAEA
DFFA

o [B8 = FC XA EMEELTS | OFELITIRREINTEH T, AAIZAERSNZY
FRLA DR OIS T B XA GNZS I TR,

33 Marivan 1213, 2 DO I —ELEL | F7=HE TR 28 0068 F A 2 7= st B B B K 5 3 B
NI=ZEMS, BB EBREIT S T- FTREMEIM BTSN TV D, 7238 TAEA 13, IAEA D5ER T 7 AE itk 234
N T — D EESINT- Z LA P AT R RIS > TRERRL TN D,
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e IAEA X, N —DFE%, M2 B E Marivan ~DH7ER T 7B ADERIZ
Tz B RBIETHREL T\,

o (T, 1994~2018 H-D[H, Marivan D —E DT T TIIa]HDOIEENL 7277
EIRARTWAA, ) P A R EHRIC LD 0TI, 2018 4 7 A HA)~8 A Hiz,
Marivan & Turquzabad CEIZES VN T v 7 WO RS ER 52 &(MiE DT
1TE kD722 b)), o EFLEFRIRFIC Turquzabad T2 7 OB EINH-7-Z
LEIRIEL TN,

* IAEA 7} Marivan (2620 A F U722 TOLRFEREE B RO ST i, 1700
HRE R B O fE A 2 R A R T IR R AT T2 b e — 03D,

UL ERAZOFHE IAEA OFHMETHY, LRI EE-S& IAEA 13, fEfmz ik~ T
W5, 722020 4 6 H 6 HD JAEA B FEHEETH, Vnyr—HgRERIT L
FLEFABR B 2R LT- 3, 7eds, A IRHEETIX, IAEA BRI R ORE) T
1X72u 2L 7= Location 2 D3I, Lavisan-Shian THALFFEIIL TS,

[CRALMBEIZ L BAT FERERBROEHE IAEA BELTORIR, KME, (5
VEOEREDEE]

EIZEAUE, KA CE+E3) D 4 MENL., ERtAT70 OxtaFEEL, AT
WXL B R Z BT U TR O | 2 ML C, R EE R T 57290
ICHIZE S L QUSRS DHED TAEA FHREOFHZEDIZZIT ANDLIIK
IR Z % IAEA O 6 HBLES SSITHRHL, 2022 4 6 A 8 H, RIFEHFSIE, Bk
ZECINE R Uz 33T (R EE R ENI O, AR, FRAZ L RN T I FEMHE,
0D 30 MENTEAL) 38, IR . KRALIGD 4 2> EFT IR FA 9% R L, IRiER D
PPUIATATKT LT, PREEHTE 55 2 R L IRBERORIE 12OV T TAEA 126
WENBEHE CTEDIAZITORT IR RSN E O Ay B — Uk ko To 2k &
BITAT AT L TIERIZFE A BITL IAEA &1 /L TR O RNRE | 233 172 < B
L TR 2 X 5 LD E B S DOFFONNFITISE LD LR DT,

34 IAEA, “IAEA Director General’s Introductory Statement to the Board of Governors”, 6 June 2022, URL:
https://www.iaea.org/newscenter/statements/iaca-director-generals-introductory-statement-to-the-board-of-governors-
6-june-2022

33200246 4 6 H~10 FIZBiffE

30 NHK, MMAEA 75472 JEERERIRN A ER—CELEE B R%EYI ), 2022 456 /4 9 H, URL:
https://www3.nhk.or.jp/news/html/20220609/k10013663841000.html

37 Islamic Republic News Agency, “IAEA BoG adopts anti-Iran resolution drafted by US, E3”, 8 June 2022, URL:
https://en.irna.ir/news/84782203/IAEA-BoG-adopts-anti-Iran-resolution-drafted-by-US-E3

38 The Times of India, “India goes with Pakistan & Libya, abstains from vote on IAEA resolution slamming Iran”,
11 June 2022, URL: https://timesofindia.indiatimes.com/india/india-goes-with-pakistan-libya-abstains-from-vote-on-
iaea-resolution-slamming-iran/articleshow/92136461.cms

¥ us. Department of State, “Joint Statement by the United States, France, Germany, and the United Kingdom
Regarding the IAEA Board of Governors Resolution”, 8 June 2022, URL: https://www.state.gov/joint-statement-by-
the-united-states-france-germany-and-the-united-kingdom-regarding-the-iaca-board-of-governors-resolution/ 73

B KEDSNOLIEED 3 3EHBUFS ., & % OF— L —U CARILFEFIZEH#HL T,
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— AT AT R E AT, (CNETD IAEA SA T D% ) iE T 250
T, DO R FHe XTI T DD D (hasty, destructive, and contrary to diplomatic
procedures)"(ib@ (ONTI JCPOA DAFREITARD) AZ V7 2 73 1) [R] T 2k

W72 LI, F2FHD 6 A9 H, A7V 11T (AEOD) £ EIL. /7132
NET IAEA kﬁ%ﬁfxﬁﬁ%%ﬁmbfé%m\ ZNNFHl SN2 =D JCPOA FC
r??:// HEfiER TR B I TS TIAEA DT EMEE=2L 70— A—2%RET 5

AR AT OBIE Va8 1L AR E AR DI LA ELIZ B AR R L 42, BRI
1%, IAEA NATL DTT MR IR E L TV AZDHE | JCPOA 123
IRELZ 27T BEMETHERULN TS B, ZHICKL, KE DTV HERE

BlI. AT DEDIHRITAITH R THY, (JCPOA DAFREARD) R AESIHIT
%E%Ec:@”éf‘&péﬁzk\ 72 IAEA O vy —FEREX WATOWEIT Y
% COIRENZ##E 95 TAEA DEES &, 47/@@%@@%7‘7@@50) HRIZ DOV TA
T DHEDEAM AR T HE0) IAEA DRENTHRT T HIRZN 2R 72D THA
Al FEBTE. AT DI ERE R 1T, F@%E’J{%Eﬂ ER I SR
EENT- 40 50 IAEA @Eﬁ’fﬁﬁ)@ﬁﬁfo“(b\éﬁ\ At%. 3~4 BB OWIZI AT
BIHSNZ2THUZL, IAEA 13513047 OIFENFRD [ ROk | 2R TX 72
RBHTHA)EERIRAZ M (F: FitIE. 2022 4 6 H 14 BBEDERTH D, )

[tz ]

ATF, 3 & K+E3 ~DKFEETRD 7> JCOPA TRSI=HIBRIZS 351 TE)
ZIESE TS, MU T AT KUK +E3 O, EWVWOITENIZ JCPOA D1E
/ﬁ ARDREWHE LT DL, REA~OIEHRBZRIITB DAL b5

D, fEFRELT, JICPOA OEIEITIRD s IR L, f8 4 TR LT AR A 2L TV
5o — T TEDELHRIEIT, 8 H BN T &SN TV DL L2 R IEESKI(NPT)
510 [EEA MG S EA R EICE X NPT 2 5#hé 2 RILsAH ois k2 X
HZEEFRTDAEZEICESTUIHLTLL BVIREETIZ AW E b, 5% DK E
i B E OB MmN ERIND,

(o2 FHEE - BORTRA S Mk =81 15K 5]

40 lamic Republic News, “Russia says supports Iran at IAEA BoG”, 8 June 2022, URL:
https://en.irna.ir/news/84781311/Russia-says-supports-Iran-at-IAEA-BoG

4523 ICPOA O FTEIELTHEHO,

42 Yslamic Republic News, “FM Amirabdollahian: Iran using leverage for West excessive demands”, 12 June 2022,
URL: https://en.irna.ir/news/84786270/FM-Amirabdollahian-Iran-using-leverage-for-West-excessive-demands

B AR, (172 TABA B0 AT D 4 BINE 1L FEEIa#IC %), 2022 456 A 9 A, URL:
https://www.nikkei.com/article/DGXZQOGR0900G0Z00C22A 6000000/

MR, (A7 MR OB AT 27 B~ TAEA JEMEVRRICHHT L 2022 4 6 1 10 B, URL:
https://mainichi.jp/articles/20220610/k00/00m/030/013000c, {t
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2-4 BHEXEMERFRAIB B CEMMMEZERBERFOMILIDYS, =X
XF—LZE2RE. K7 N, BRI, RO X2V T 4B IR ERIC
DUNT

[IZt®wic]

202245 H 23 B, FEHBBREASAT U RFEEORAROBRLE LT, H KT ML
AT A BTN EEER O b SR HEN -, Mz dkm A= O FIRIT., #E
A OBENZLDTITAF ~OBEFAZIL K O [E % SBEIC B2 B KO §R[E 7273 —
N = 7 OREFE L VA KRR O IE ) L O D58 ~Day AV N THD
M, TR LR, TS AR, KO 2T 2N TH E &S
NTEBY, ZTNHEHENT 5, 7B 2T O T, R KR4 THRAE
D E AT 7 (HEUYAELO K ENRIEZ B T B 2V 7 12B8 35 H ki ) o
FEGATHENE LI TS,

[ B B TR EERRF O]

« TXNX—BZLRE: BEICLDV T4 T ~ORIEIZIVEBICIHENTNDHT
TV — DL E IR BERETE IR O T2 WE S O [EI B A2 0 B A B, =L —
e e (R B DR T AR BT E e R 7200 D | ) — o
F—e RN F—tF2YT (=277 7 (CEESI Japan-U.S. Clean Energy and
Energy Security Initiative) | O F% 37, 4% 800, & [E DT R —~DIKFE KT D
D G7 FEDOAIV A NEILIZ, TUT DO/N— N —I2, TRAX—Z RS
SRS DT D SHRER T DB Z R KR T2 LT,

JRFH: “FLIRFEPEH LW E S K OEEHOBOEE)NOEHEED S
HAGTRE L COJRF N O BEEMEATR,, Z07=0  JRF i EKL ., e
KX R T4 ENT AT DFBAEILFE THWAZEIZIY, EF R kO
/N 20— VA (SMR) D B M O SR BH O R I =3y b, BEAF K OBl O
TIFDOMIFITRT D, vT7 R & Te KON 2 1 Y 7 T4 TF = — i
T 572D LT,

AR TREZROZROHER AT TR BT 58 B L FRICE R 2R AR ik
B M AH OfEA &L T g NEHUER A (NPT) 8 b~ D=y A MR, b
FAREIZARY | Bolr O REEM HE I AV RS 25 T, FIE OB K O A VB ITE
B A IEEE, EEZ IR B O FERR I L~ DIy h AR

B oams . TRKEIMIEFEFI [E BB ER RO . 2022 45 H 23 A,

URL: https://www.mofa.go.jp/mofaj/files/100347254.pdf

46 2002 25 A 4 P, R PELE (METDE K E =L ¥ —% (DOE)L, THRAF—R2REOW(L, KE -
B e=T7 REBENCR A RTE(CCUSY I —R U A7)V JF+ 7, FA R fET 3L —Z g 7Y —
T RIS D 1R #5728 CEESI DA h BT ICAE L (W METL, TR 2T —RAV b
HARERFE RS EKE AT =B ANF =R L) — T RLX — N TU Va2
771, URL: https://www.meti.go.jp/press/2022/05/20220506002/20220506002-6.pdf) ,
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2D THERBL . ALFHERIS R LIERE IR T D5 DEST 25K D,

X2V T 4 HAUAM T HEU (RAE B4 R/MbTaL04m HiEA R ES 5,
RS IR THRAE ) e OV O D [ENAFZE4F D42 CD HEU O K[E~DiliE %
G 2T 12485 B K 112 B T D DR YA G,

o BEEME: FHRET, ZefhbE EORRBEITRHLL SR HEMEIC B D B 72 B
FEEDDEIEMICE KL, ATV REEIXZIICRE L, PEICE R
OHEFRICEEL, FEICRL, VA7 2L, BAMEE 8D | EEFEERSE
LTV VA NIEBRT D895,

B EFERERFERHEE T, OT 777 —b: B KkEig S - e S —h ) —
o7 18K O@I H KRG S— =y T T I — R Ph R ER T, 9 HDOD
[H KBES T - 58 N — =3 7 11X, 2021 24 A 16 H OB EHH (4 ) &3 A
TURMEDOEHR T, BN ILBEDBIE I ChoT VX NVRR FHAM 2 B
DA I eA /X = arOHfitE, an R, 7V — VR REE BN B o
NeTETHEOERICIELSENLD EF b0 THEL N, SR T 77— Tl Zh
FTOBPICE R THEIIT, ABLREF 5 TO B KW 2K - REL T e
L. 9B R NF — 2B R L X, EitkREHERBREE S KL T
WD FIZ@QTITRFINZDOWT, L FITRD /182 5L Ting,

> SMR L\ ST B R AR SO Sy B % B A /S R OGO
Y AT HT D BGHE K UM /)

> PE LR AT LR — B L SRS BT AR A AL BT O
HO H K ZES A2 74— 2% G T CEESPHUIH 1T D #E D i,

> BEREC 4P O R BROTE BT 2 ) S O3 R oA

> KEDTSMR H1l 0 L0 2HF] D75 Ol (75 (FIRST) 707 A |
TCOHZENTBIT XX/ SO T4 ENT 4 T I OB A G TR HT R
T BT OHELE,

42022 42 5 A 24 BT SRR T T RBFRRI O 7 LAY — I K, [AR2ER T2 R
T IIHEIE, 2018 4E 8 AICH KILFFHEL TARSN-IRED B IRMED 7 8B 2022 4F 3 A KETICHK
ENZRE T 5 LWV H AR L 72 £V ), URL: http://www.t.u-tokyo.ac.jp/press/pr2022-05-24-001

B HBH . [T7b—h KRB R S ——s o7 || (FR), 2022 4 5 A 23 H, URL:
https://www.mofa.go.jp/mofaj/files/100347258.pdf

B s TRRERE S — T —s w777 —h ) T4 45 A 23 A, URL:
https://www.mofa.go.jp/mofaj/files/100347260.pdf

O pBE . THKRERIERFES TH2RRICHETS BRI m— 8= b —2y 7] 1 2021 4 4 A 16

H . URL: https://www.mofa.go.jp/mofaj/files/100202832.pdf, K OB LA T A2 [ B KBRS, 2021 £
5 H . https://www.gov-online.go.jp/eng/publicity/book/hlj/htm1/202105/202105_00_jp.html

ST #3#12 LUE, CEESI T, METI & DOE O R BfRIC L4 k2 #z k@l . 20 i 8 - (Do % &
QPEH DML RF L, @CO, DENIRLHFIH, @B =R R EHEMK, OFLET RN — OKHE, TUE=T,
@FET N, @FBEBMSCEX A E) ORERIART T+ — A% B 3B EO BIECEMIZT 7= B A B0 A
ATEa— Ry T B L RERR T D80, B HARRRGHTR, [ H K, BURSE - =R LR Clias gt~ 8 /0
TH /1. 2022 45 5 A 4 H. URL: https://www.nikkei.com/article/DGXZQOUA02B640S2A500C2000000/
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728 EFL@ FIRST 7'm27 A(Foundational Infrastructure for Responsible Use of
Small Modular Reactor Technology Program)iZ, K[E [E#E ) 2021 4= 4 A IZBLEL
7ebD T, KEDO/ = —ENR7) = v — ORI ALK T HERZ, KED
AT DIRF T BIR DGR BT B RY R0 A A D& | [EIBRAVIC Reb B LWV 4,
Blx a7 L OEAILBIERED T CIRF I3 RZ R E TEHE9, £DREm 1
EXETHENIBDOTHD 2,

[&#&iZ]

SAEZE K OWES DOBRIENCLDT T4 T ~OBFRLAEREL, BRINZTITD
FLELDETZRNF =L RREDOMEL N VEEIN, R OIEHLZED—FE
CLTHBEHIN TV, BRI R O X 20T 2B E 2 oo, B RmENS 1%
b B EEHAOZERLED R SIRIHIARDIE AN T OHEE L1 T D 72 B
b2 X > T ZENRHIRF SIS,

[ohe: FhmiE e Boki A =]

2-5 20224 5 HD GT AEBEBERZEE (NPDG)ART — AV MIDOWT
(BRI, X2V T4 Z IR D)

[iIxt®iz]

2022 4-5 H 9 B, G7 RNL#R £ k<A (NPDG: Non-Proliferation Directors Group)
AT —FACR BRFEHSNIZ, [FIAT—FACNI, B 50 DT TT703070% KEwK
BRI (WMD) DAL AR S R ISR L 7-b O T BREIC XDV 7T
(R ~DIEEEL I | BZ M - A ILEURR D FRAL, ALFHEA T > ORI~
DRI, A AT 8 s (CBA DD RE S | HEAfE - AILH BHIC 31T DB DR
BHIZOWT GT ONMERIL TD M, 2055 | BEARIEHA OBt F 27 % (0%
T7 57 3~26) \4R D F M OBEEHEN T D,

723 NPDG (%, ERCIZ%esr>3 A 15 HE O 4 A 7 HIZLbFEHZRHL TWA,
BB X, (794 BIT DR F N E 2L X 2T OV T5 GT Rk
BURERESANPDG)FH 35T, 774 DR Hlisk & ~DRE O KBRS

2 AR S, DRERSE N SMR O I X870/ M 44Bh ), 2021 45 4 A 30 A, URL:
https://www.jaif.or.jp/journal/oversea/7884.html } T¥ U.S. Department of State, “Program to create pathways to
safe and secure nuclear energy included in Biden-Harris Administration’s bold plans to address the climate crisis”, 27
April, 2021, URL: https://www.state.gov/program-to-create-pathways-to-safe-and-secure-nuclear-energy-included-in-
biden-harris-administrations-bold-plans-to-address-the-climate-crisis/

3 S #5944 , “Statement of the G7 Non-Proliferation Directors Group”,

URL: https://www.mofa.go.jp/mofaj/files/100341618.pdf

B, [GT FIHR RA B(NPDG)AT — A, A4 455 8 9 A

URL: https://www.mofa.go.jp/mofaj/press/release/press4 009358.html

P B TR V2T BT BT N R L X 2) T ORI BT 5G T R IE R R &
(NPDG)7H |, URL: https://www.mofa.go.jp/mofaj/files/100316324.pdf

2
8 ISCN Newsletter No.0306-June 2022



R E RN B DR IR O 22872017 2 ~DIEEE, £72 IAEA D7 oy —
FHRENRUZNR T @72l 20T (R DR A RIRTODORE 0~ I FF
LERPAL, BT, (U774 TR N ERLE X2 )T ORI
72 IAEA OHUGAZ SR GT NIEBUREHEEIPDG) A 7 C, /ay o —
JREEHDOTITAT 56 B%ETe IAEA ([CXDU 774 F DJFA T1hiaR 5 ~DOBEHLD
TEAFRIAL, 2 TOED IAEA OEHAHL, v o441t 580 g%
RAEL ¥, SOITPRBEHEE O FIE - HERF I ML TR Y — A R O %2 TAEA 2351 7]
BEZRL D LT DI UNIT T,

[TG7 RIEBRERE A (NPDG)RAT —hAV M OARIEEL., X2V T 4% %D
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The simple purpose of nuclear safeguards is to deter the spread of nuclear weapons by
the early detection of the misuse of nuclear material or technology. The International
Atomic Energy Agency implements safeguards based on the “Treaty on the Non-
Proliferation of Nuclear Weapons™ [1,2,3] by verifying the declatered amount of U and
Pu in the facilities [4,5] to ensure that the nuclear material is used only for peaceful
purposes. One material containing U and Pu that is particularly challenging to safeguard
is spent nuclear fuel. A single assembly can contain half of a significant quantity [6] of
Pu and there are roughly 500,000 tonnes of spent fuel in the world [7]. However, the
ability to quantify the U and Pu inside is difficult due to the intense gamma-ray and
neutron passively emitted from the long-lived fission products and minor actinides.
Consequently, spent fuel is presently checked for radioactivity and missing pins, with the
passive emissions correlated to the U and Pu content through passive non-destructive
assay (NDA) methods and by viewing Cerenkov light in a spent fuel storage pond. Spent
fuel is mostly contained in assemblies within short-term cooling ponds at reactors and
longer-term storage in dry casks. Otherwise, spent fuel can be found in reprocessing
plants where the U and Pu is extracted to be reused for mixed (U and Pu) oxide (MOX)
fuel. The final U and Pu solutions can be easily quantified using NDA techniques, but the
dissolved spent fuel solution requires destructive analysis (DA) methods [4] to quantify
the U and Pu. Though these DA methods provide highly accurate and precise results [5],
they also require a long, hot-cell preparation process that limits the number of samples
that can be verified and extends the time to return a report [8]. Further, it produces waste
in the laboratory and consumes many reference materials that are becoming limited in

availability.

Addressing the spent fuel challenge, the ISCN has been managing the development of
multiple active-interrogation NDA techniques using neutron sources [9]. Within this
MEXT-funded program, the ISCN is developing Delayed Gamma-ray Spectroscopy
(DGS) [10].  DGS has the potential to quantify the 233U/?**Pu/?*'Pu/?*8U relative content
in the spent fuel by evaluating the gamma-ray signature from the decay of short-lived
fission products [11]. The primary goal of the ISCN DGS project is to provide an efficient
analytical capability for any form of spent nuclear fuel material. Toward this end, a

necessary secondary goal is to develop practical instrumentation to obtain the signature
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from the active interrogation. Presently, we are developing a DGS instrument that can be
applied to small samples, like those found in reprocessing plants, that can be used to
validate DGS for full assemblies [12]. Notably, this DGS instrument could also
supplement the current reprocessing plant safeguards methods to improve the timing and

capability to evaluate the samples.

The DGS interrogation starts by irradiating the sample with neutrons from an external
source to induce fission. Fission products are generated proportional to the sample’s
nuclear material composition and the associated fission product yield distribution. As the
fission products decay, they emit gamma rays that can be measured in proportion to the
fission product half-lives and gamma-ray intensities. This irradiation-measurement
pattern is repeated over multiple cycles to increase the gamma-ray peak intensity and
reduce the statistical uncertainty. The relative counts (ratio) of the fission product gamma-
ray peaks are then compared to determine the proportional fissile nuclide contributions

and the subsequent composition (see Figure 1).
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Figure 1. Gamma-ray spectra from 23U and **°Pu samples showing different peak

intensities derived from a 60-s irradiation and measurement time over 29 cycles.

It must be understood, though, that the observed gamma-ray spectrum is constrained by
an instrumentation hierarchy. For instance, the long-lived fission product '*’Cs in spent
fuel produces a significant gamma-ray at 662 keV that must be suppressed to the gamma-
ray detector’s count-rate capability [13]. This requires a thick filter that will subsequently
limit the observable energy range of the gamma rays to =2700 keV that also have

relatively lower intensities. These gamma rays still must be distinguishable, requiring
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high-resolution detectors like high-purity germanium (HPGe). A benefit of using these
high-energy gamma rays is that they are dominantly emitted from short-lived fission
products with half-lives of <20 minutes, reducing the total interrogation time. However,
to compensate for the low gamma-ray signal, the fission rate must be increased. This is
most easily performed by using neutrons with S1 eV energy, where fissile nuclides have
=500x the interaction rate [ 14]. Unfortunately, neutron sources that can be installed into
a facility (e.g. neutron generators and radioisotopes) emit neutrons with >1 MeV energy,
requiring moderators. Further, fast neutrons can damage the HPGe [15], requiring
distance between the source and detector that also introduces time delays between the
irradiation and measurement periods. These delays further limit the observation of the
gamma rays from very short-lived fission products, subsequently requiring an

optimization of the interrogation timing pattern.

Past experiments performed in collaboration with the European Commission Joint
Research Centre (EC/JRC) at the Ispra (Italy) site have highlighted some of these
restrictions. For instance, our work with the Pulsed Neutron Interrogation Test Assembly
(PUNITA) [16] confirmed the time-sensitivity of the gamma-ray spectra [17] (see Figure
2). Additional studies showed that integrating the high-energy gamma rays enabled us to
observe linear correlations to the fissile mass [18]. Notably, this required corrections due
to the neutron generator temperature variations and, more importantly, neutron self-
shielding and gamma-ray self-attenuation. Other experiments performed in the EC/JRC-
Ispra Performance Laboratory (PERLA) with the ISCN Delayed Gamma-ray Test
Spectrometer (DGTS) focused on studying instrument effects [19] (see Figure 3).
Primarily, we showed differences between using the PUNITA Deuterium-Tritium (D-T)
neutron generator and a 2>2Cf source of ~20% of the D-T emission rate. Specifically, we
studied differences in the moderator components, source-sample and sample-detector
distances, and transfer conditions (i.e. fixed or moving sample). Notably, DGTS
highlighted sample geometry effects since the same Pu samples used in PUNITA had a

significantly better signal based on the surface-area-to-volume ratio (see Figure 2).
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Figure 2. Gamma-ray spectra from 2*>U and 2*°Pu samples showing different peak
intensities compared to Figure 1 due to the different time patterns noted in the

legend (left) and sample geometry (right).

Delayed Gamma-ray Demonstration Irradiator in ISCN lab JRR-3L (right).

Recently, the ISCN has been expanding upon these results using the Delayed Gamma-ray
Demonstration Irradiator (DGDI) designed to be attached to the DGTS sample shuttle
(see Figure 3). Primarily DGDI includes safety improvements in the form of a source-
insertion crane and high-density polyethylene walls on all six sides, which also improve
neutron reflection back toward the sample. Further, DGDI includes the capability to test
neutron monitoring from short distances in preparation for our final small-sample
instrument using a Deuterium-Deuterium (D-D) neutron generator [20]. Similar to
PUNITA, this requires source monitoring for possible temperature variations, but the

final ISCN DGS instrument will use a “He neutron detector [21] to directly measure the

37
ISCN Newsletter No.0306-June 2022



Endpoints

2500000

2000000

* 1500000 -

‘ 1000000 4 L
500000 - °

01-®

0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5
Energy [MeV]

Figure 4. Top: EC/JRC-Geel MONNET beam-head (left orange arrows), “He
detector (left blue arrow), source monitor (middle blue arrow), flux monitor (right
blue arrow), and relative size scale (right orange arrow). Bottom: the detector

voltage scale (vertical) compared to the beam energy (horizontal).

D-D source neutrons. This detector was calibrated in the ISCN JRR-3L laboratory before
being sent to the EC/JRC-Geel (Belgium) site for characterization with the MONNET
tandem accelerator (see Figure 4). Notably, the *He detectors used in DGDI will also be
used in the final instrument to measure neutron signatures to supplement the DGS mass
evaluation. Detectors placed near the irradiation position will evaluate prompt fission
neutrons, which will also be measured with the “He detector [22]. Additional *He
detectors will be placed near the measurement position to collect delayed neutrons
emitted concurrently from the fission products. Subsequently, the final design will be
called the Fission Signature Assay Instrument (FSAI) due to the comprehensive
signatures beyond DGS.

Final analysis development will focus on sample effects, model validation, and
application simulations. The ISCN is performing flux studies using a >>Cf source and
SHe inside the Test Moderator that has variable HDPE and graphite positioning
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capabilities. Activation foils are also being used in place of *He to study sample geometry
effects within the Test Moderator and DGDI. Additionally, experiments using DGTS in
PERLA will expand our sample composition difference studies by combining U and Pu
samples under well-defined conditions [23]. The ISCN will send the Test Moderator to
MONNET to study flux differences based on neutron starting energy (D-T vs. D-D) and
angle distributions compared to isotropic >>°Cf source. These results will subsequently be
used to validate the neutron flux model used for the FSAI [20]. Finally, an experiment to
study delayed and prompt neutron counting in PUNITA will help validate our mass

correlation expansion, again supplementing the data collected with the FSAI.

All of these experiments, including the early PUNITA timing and mass studies, are also
being used to develop the ISCN Inverse Monte Carlo (IMC) analysis method. The ISCN
Delayed Gamma-ray Spectroscopy Monte Carlo (DGSMC) uses ROOT [24] to calculate
sample conditions, fission rates, decaying nuclei, and gamma-ray detection using various
nuclear databases. Preliminary results [25,26] showed reasonable capabilities, though
there are spectral differences for longer irradiation-measurement times [27]. We will
finalize DGSMC comparisons and subsequently improve the code capabilities for
automation in FSAI. This final version will then be used to optimize the interrogation
timing pattern and perform systematic uncertainty analysis. DGSMC will also be used to
guide our model studies of applying DGS to spent fuel assemblies. These will focus on
fission rate and geometry differences compared to a homogeneous reprocessing plant

solution sample, along with the associated instrumentation effects.

In summary, the ISCN has made significant progress with studies performed in
collaboration with the EC/JRC. We have verified many interrogation conditions that are
helping determine the final developments we need to perform. The ISCN is focusing our
instrumentation on small samples of spent fuel solutions that will also include neutron
signatures for improved fissile mass content verification. Finally, our experiments are
clarifying the scope of the ISCN Inverse Monte Carlo analysis development and

validation for spent fuel assembly verification.
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Z OEAREEFITLD JAEA 13l OBGRICIN A THITER 7 7 B AN EME ATREIC/2Y | BRETE O BRI
TED,

89 Voluntary offer agreement. %1 %1%, KE & IAEA D[ Tl the Agreement of 18 November 1977 Between the
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2022, Entered into force 22 April 1968) 634UNTS281.

93 South Pacific Nuclear Free Zone Treaty (Rarotonga treaty), (adoped 11 December 1986, entered into force 11
December 1988) 1445UNTS177.

o Treaty on the Southeast Asia Nuclear Weapon-Free Zone (Bangkok treaty), (adoped 15 December 1995, entered
into force) 1981UNTS129.

95 African Nuclear Weapon-Free-Zone Treaty (Pelindaba Treaty), (adopted 11 April 1996, entered into force 27
March 1997) 1981UNTS153.

% Treaty on a Nuclear-Weapon-Free Zone in Central Asia (Semei treaty), (adopted 8 September 2006, entered into
force 21 March 2009) 2970UNTS91.

o7 Treaty on Principles Governing the Activities of States in the Exploration and Use of Outer Space, including the
Moon and Other Celestial Bodies (Outer Space Treaty), (adopted 27 January 1967, entered into force 10 October
1967) 610UNTS205.

% Agreement governing the Activities of States on the Moon and Other Celestial Bodie (adoped Deccember 17,
entered into force 11 July 1984) 1363UNTS3.

9 Antarctic Treaty (adopted 1 December 1959, entered into force 23 June 1961) 402UNTS 71.

100 TAEA Doc. INFCIRC/449, 04 August 1994, The Convention on Nuclear Safety (CNS), 1963 UNTS 293,

101 IAEA Doc. INFCIRC/335, 18 November 1986, Convention on Early Notification of a Nuclear Accident, 1439
UNTS 275.

102 TAEA Doc. INF CIRC/546, 24 December 1997, Joint Convention on the Safety of Spent Fuel Management and
on the Safety of Radioactive Waste Management, 2153 UNTS 303.

103 IAEADoc. -INFCIRC/336, 18 November 1986, Convention on Assistance in the Case of a Nuclear Accident or
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16 protocols Additional to the Geneva Conventions of 12 August 1949, and relating to the Protection of Victims of
International Armed Conflicts (Protocol I), 1125 UNTS 609 (adopted on 8 June 1977 and entred into force on 7
December 1978).
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119

the Convention on Third Party Liability in the Field of Nuclear Energy of 29 July 1960, (956 UNTS 251);
amended by the Additional Protocol of 28 January 1964 (adoped on 28 January 1964 and enerered into force on 01
April 1968) 956 UNTS 355; 2004 Protocol to Amend the Brussels Supplementary Convention on Nuclear Third Party

Liability (available at: www.oecd-nea.org/law/paris_convention.pdf).

1201963 Vienna Convention on Civil Liability for Nuclear Damage (adoptd on 21 May 2022 and entered into force

on 12 November 1977) 1063 UNTS 265; 1997 Protocol to Amend the Vienna Convention on Civil Liability for
Nuclear Damage(adoped on 12 September 1997, entered into force on 04 September 2003) 2241 UNTS 302.
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1221997 Convention on Supplementary Compensation for Nuclear Damage (adoped on 12 September 1997, entered
into force on 15 April 2015) 361LM1473.

123 UN. Doc. A/56/10 (2001), Draft articles on Responsibility of States for Internationally Wrongful Acts, with
commentaries 2001, URL: https://legal.un.org/ilc/texts/instruments/english/commentaries/9 6 2001.pdf (as of 03
June 2022).
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