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STz, BA R, ESIE(7.8~8.0 tha) T, 7In—AEH &N E(26.6%) Rk ThH
%o HHREY D72 W IER S AT A THREE I RE T, 2O il [EREE T 718B9 TAEA) /
JF- SR EANIC B2 98 . BiSS K OFNIFR D728 o Hiuldk i 71 1 & (RCA) . FNCA J O Lal
Teer Seed Ltd. D JJIZLVBHF SN TS,

b) HFE@EHTKT: va—FrPA4K)

Fx DARBFERET YNNI, () FrinfEL 7o DI E 1 2 T 28770 A R BARDBRFS . (ii)
BRUT-TE DL D BT ORE. (i) ZRIKAI)—=0 T Db DT aha— Lo
WSz, Y (iv) PAZEAEPE DT DO A 1 FEIRZE B FE ORI R HE T a2 TTWVD,
wE 1AM, FIZIT FEIRERGFEIE, R 7 L. 7T~ — I ER LR KOS
FEER BRI, GER L ONAT VR A RSB L8 BB R AE R D76 1B
SITET,

W 1 RO FEREFITIZEL FAE END, (D)IED % (bakanae disease) JBHLD N T.4%
TS AT LDSBHIE S AL, MMEEHEE SN DA BRI FRES T, QRO =L b LA ]
#1955 ABA-ERh=FV 2 — L LT, B)F Vo IR E O A4 SR 2B Is A =
R BIRARIZEBNTIRIAS I, (4)IMPS EWVDT AT B3 7 — /L ST 28 BAl ) D NGS %4 L
THRB SN LR B TG 2[RI E T A7 DI B FE S 41, OsNramps D)2 RZEIRZE HL3
[FESHTze S)Y AR E L TRAZEIRE BAREZFF O | EIZBBRININAT VY RA X THD
Jiang-liang-you 7901 23\ <D DEIZBWTHIGESN TEY | SHRLILRF LB, B
NAT Y RAR ZIU-QIY1610 HRFELEIT=, (6)2 DD ANAT VY RAR ZIU-QIY 167 J N ZJU-
IXY610 NE L~ TRERS NIz,

c) AVRRLT (AR TESFFRHT U425 - T AEZHIR)

ENDF A XA PER AR ST DT DI LM v RE/RERAS D 1 DIk, Btk 18872 L D JEIRE DK
WHHER R A& T EA R Z IR K958, £, BVE HEICHHED H D5 A X s 1% H
WAHZETHD, ZOWFRITIENE HEIZIMEDSHLBE A AT —=0 7L 2 BARRHEER K
~OEANE LTy -~ — I —%FETHIDICFE SN T, ZOWFIEHE, TR —XD7ER
\ZBIT DA ATHPEFREX (stress tolerance index) D RFEZFIH L T, AR A E AR 75 % [F]
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ETEZDAREMENR S DL DD T, AT, Sattd06 D~ —H—I%, X AR THeM: 11
(iR e OV M DB DB T A R ET DI ENTET, IDIT, FARDERERERIT,
FAERRE, TIE AN AME & OV S E OFE 112 OWGRIET 272012 This,

d) AR (BRI EANITTER SR RAMIZER)

TEHEHEN BRI L THERINDRIRE RO /I IL, NAZLV—T"YF DNA ¥ —F v
ST EATBRI A RIRRIZ /o722 82l SBIZHALNNZRD D285, LinL., BARD RO
B, E7o, B0 RGP CREFE ST 28R A R CARHT 5 152 D TLER L 7981
IFEAL 2, i 5 FER Fox X, v aA X XF (Arabidopsis) [IZB W T, JRFBAA L EH L~
PR CHRGT U7 iRl 7 Ll CREFE SN SRR R L U7, Fox 13 To, T~ ORI
Fo THER SN ZERE RO RS T 2T o7, ZNHDOFERIT, v A XX T IZBIT DK
PR FESLRIE RO ARG AR UL LTIV | FERE A I L7 U AL B 2@ IR % E T
SLOTHAD,

e) WE[E (ENLAMKRE: B o—ark)

OB T RLF —F 5 (LET) K ONEWED 7RIS (RBE) Z2FF > A4 B —2A20MK LET
DGR (T~ e Ry 7 A1) KOb i WE RS L AT VA HE T DL RIEEN T
5, KAERI (ZJ& 3% KOMAC ($5[E % H BNEERE A M%) 13, 2013 I BN HIc R Sh
TLLK, 45 MeV LT 100 MeV DF51-2— LB H - — B 2 Z 424 TV 5, KAERI OFfF5E7 /L
— 7L, FHRERBRDT-512, KOMAC @ 100 MeV B+ — LD BE S 272 E T 5720 D
JRFZRAT R A BAR LTz, Fox OWFFET — LN FERE LI — A BRI T2 2 DOt
SCAS 2021 AEIZ 2 DOEFED Y —TF RIS, 2022 T, Bz 1L, ZHRE BREROIGH
D=V, 777 B (Brassica family species) (77245 Brassica rapa HiAE Triloculraris, 15
WY AINDTTT7F) L OZEDOMDNEY) ()7 Ry T ) I T D A e —hE o~
FRIRGT O —# D LI 7E 4 i L7, ZOMFFRD F2725 B i, REEEIZLD W 5 O R4S
DERFRBEBIRERE LT DL, 2L T WESNE (T2bb, @S e L)
ZRFOF M LWL B G IRAHHE T 028 Th D,

f) ~L— T (V=TT IT YTV T RAVIR)

FEIRIE BA FDOWAE N1 SHITHER L, TR OFEEE -3 7201, ~L— T HRF T,
PEM T 24O DR E (MoU) B4 % 338 L7z, Zivb 4 #hid, Sykt HMN (M) Sdn Bhd.
Pertama Padi (M) Sdn Bhd., Kilang Beras Jelapang Selatan (M) Sdn Bhd (KBJS). & T MADACorp
Sdn Bhd. TH 5D, # 6 2 3EBH & ik (IADA : Integrated Agriculture Development Area) & UN~1-
—I T A D REZFM AT I AR, NMR152 OIXEIE, EEHINEDS 3.7 tha [ZIBE/2VDIZH
NUBBEHENZB W T E R E B L TRV (20%~40%) , FEH/N—R—THh% Sykt HMN
(M) Sdn Bhd {Z&o THRAES T —ZIZHESITIE ARDZERE BRIV — 2 T HRIRIT
AL (ST 22%, BZ T =M 20%, T 16%., 73 M 16%, T IAVIAIN 5%, 755

VN 4%, SN 3%, =T TN 2%, 2TV A ETUM 1%, ads— VN 1%) . SRR
FE1359 20,000 ha Th D,

g) TV (HEMRER A SERT N YR =T K)
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FBUAVL, AL AT LX D ERBERFIE DI DI, AF B —L(~IT A 50 MeV, [RF5E
320 MeV) | T 7 Af K OB IR SV o T2 DD B 7 HJRIR IR B R % il h B I LT,
Tay =y NERR T O 2 OFE S EHREHI R T B AR BB ST 78 B R A AR A
FHR ISR ITE DAL /S =BT S R T B NI L EF 5, Fex 1d B AR
KL, ZOW —ERESNNE DT DI L T2 EZEREL T2V EES, AFFC, 1783 #AD
86 D&MD M1~M4 R TAZ)—=2 7 Sz, WERBRIZIU T, FAR/HE Darkhan-225,
H/AE SR Darkhan-234 25 €0 2 DO ZEIRAE BAKT | RFRICH A~ TRWWIEDGL,

h)y 74U (T4VE TS ZUARNT 77— C- AT VTIR)

AN D 3 DA 7355 S FE Tdh D FRI3A O flfkEE 8 &0 ~ MBS O A bEIc X
STHISIT LR BT, B ENSCES L, TR IR FFLIE B AR R A R LT,
NHOERIEFRARD 1 1% 2022 412 NSIC 2022 Re 686 LU THHIA R FRE L TRRSH
720 ZOSFEIITIE D K OMEICK L CHiitER 5,

i) ZA(ZAKNER TTakyh oYy K)

o~ Z WD ZEIZ DX ADARFEDOBIFE X, e TR MO & 51 % S fl 2 5
BE3220) HIEA L Tz, ZOMFZEIE 2020 055 2021 2T T T, A RO ZEIRE
FLEMEIT Khlong Luang A R0 Z—nBAGED | 2020 FOHZRIT, ZA R I EAMTFFE T
IZBWT, 23 DEEATRHFED 300 7L ATH U~ HRAERS L, MI~M2 DOZE %Y 2020
FEORZFER O 2021 FFOFLFRIZ, FavF—ay 7 RO R (15 pH 4.52) TR B, S
7o M2 (23 BliLAE) 7D 548 D BRZFHERKSIL, 2021 FFORFEIZ M3 BEELEREEL/20
(2 4 DFTICEAT ST, FERIT, M3 D 237 DA E RS Khlong Luang A R FEE 2 —IZ8>
TIBHSIIL, SHIZ, 399, 511 KT 630 DFR#AEINE I Chachoengsao A FMFFEE L7 —,
Pathum Thani - #HF g% — . K O\ Phatthalung A R ZE1 L 2 — D@k S -2 L &R LT,
D) NEFA (AR ARERRTFIIENT LRy -2 IK)

2022 R\ 21X, FAR, T A, A, ALVl ol K OhD EEEWA S B 157
DOFLNIRERFRE S 0 = VMBI LT, X AXET I AIZBT 56 RIT ML R DL
DTHDH, NPT ACBNTH L VI ERERBFREZICH T 20NN R ThD, ALy
DAROEFREINIR WP LETHDT20 | R, SRFEBINDEEOFHlZAkGE L TV,
M6 HARDARBFERICEIL TiX, 56 DEEZMIEILIALZ (31 RHA ST20 7, 25 RN
VTNAG 7°5) , ZAUSITEL FAAE £, 70 b, 10 BfAEBF MM EES L, 6 Rfidi
ERELIRD 2 RFITDT DOXATRENa L RTNIZeD 12 AT E R EE R L, 7
FRIFNTIEDIENNL S 6 BT | FHIZVDOBRIOEDIGML ., 6 RFITERLOBSA B ES
AL, 8 RAILR m VI EA R LT,

4) D=l avIDFELD
WFFED J7 T3 LOBIME R OS50 1 11 D ATREVEIZ DWW T O F EESE A TV, LU T OF3IH
e LT,
1. R TOSMENZ, ERAOF 5 rJ e RN HIER ICHERFRE THHLIE R L,



2. BREaAK, TIEOMHE, B ERPUERE | A AL ARLIEAEM AN A5 T DI -
25 BIROBAFE L, IRE A DRHE rIREHY A TE R T 22 R TED — D Th D,

3NARN—T Y NRT 2 ) BAC L T Ve ) ZAE T i3 OO R 8
DFLWEI AR T2 L3 BRI SR E R EE T aha— L AW B T 57-DICH T
0%, o RUDBFFT O THIVL, BREYIMAENE T 572012, SINEH TR Rk
ZEIRIS BT A R T D Z e IR SN D, BINEIL, E5705a TR — L a OB AR
LTV,

4. EEOSIMED | AF B —LOFRMELFETRL TRV, 2R BRE—FE A4 —
LEF AT DL LE RIS TOD, ZHOSMEIT, B TR 72 B 5% (QST)

IR R T IS AP ZERT O R R Tl — A DEATL T2 DI U BRIV A2 I L CTH T

i

W FERD IS AL. BETOSMEICLVERIRES N, EHRIVFAZORENDD, 2 TORAN
FHORAEAEBRIT LHFER R~z
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212 AR -maFRETOS I
1) 97— avTRERE
i) ¥ H:Af4411 A28 H(H)~12H2 H (&)
i) ¥ T B R R HAAE I B S (QST) Ml & IS AR Tl L O F 1
iil) £ SCHREEE
) BB NI TTva AP TRZATNE 14 FE AR T vL—3 7 BUAEL Ty
VBV ZARXMFAI0E 24, BAR 16 4, AR 32 4 (IRATEEF2.2.2 (p112) 2 1R)
v) B FREIAEE2.23(p116) S H

KU—2ay 71, 20224511 H 28 H~12 H 2 BD 5 B, &FRH#H AT 7E B 54 (QST)
IR SIS AT B L O A TRt S L=,

HIBIZIX, SCHRH AR MR R = L ¥ — i A B R B R R Th o/ N E FFIK,
FBE O TARRI ATz CHHRI INFEAM R IV EGIERES | FNCA A A=m—7 43 —2—Th 5 HE K
FOBASHBENZNENIR RO, FiV T FIHKEY, 2021 42~2022 400 FNCA OIG B
SNz, WIT, FNCA N T @y f i E 7 a2/ AA T BY 2/ N —4 — (PL) THDHH M
JIERIY, U= ay 7 o BIREAS L, @il & 1S AR DWW TR Sz,

FHDOIT, EIETFAR B — g TI 7 U7 2B Bk AT HE72 B J& D 723D D i B i
-FRENBI &A% DOFRRE- | LREL - AR B — A BEL T,

2 HENSIE, A IR B35 LOWE RN T« &5 1 S5 B B B FE O B Lt skt
EZ DWW THREDR DT, D%, 8 DOT —~IZHBITHRE, FE, FHEICBT 57 N — T itiE%
TV BT N—TV—F —DBFhEEOR RERE L,

4 A BHOFZITIRPEREHENC BT 2 M iMoo, B 0RO R EF#HEIT o7,

5 A BV —rvay 7Ok fsdsnic g, A RNOARY =72 ay 7 O FHRRUERN E
OBV, EDOBEN RGN, F72, 2023 FEOTV—ILay 13T 4V THRESILHZEN
I SHiz, P, 21X TARRI OBURBIERZ 35 LT, T#ICI3XE T IdER o KRR 3
THDHNHV a—RL—raraiifiL, a0, BEhii 22U,

2) D—HavInELD
8 DD T —~< I3 2023 4E~2024 FFDOIEFIEHHNLL T DOERBVENE LD B,

i) B RUT=F Mo O Bhig ks
B FED N T —ay | BRI OBERERT G FEE (LS N R & Rk o B
- 16 BN 723 R FE SR B L D b /)
cRMEEFLIIRFRLLLORBROFEM M O FEEDOEFENT+—~ AT L7 —4
lipges
CEFEBR, RN, T uAT— K, FEOT OO B ~D AV TF R O A 3
FORE AT =~ 2N R B FEICBT DR P Atk - Heilia A D kR L o 1 1)
i) NARBET L DERIEH]
P FTRELRERE CONAR BV IR AL
WA SRR Z P DT D DF R LR —AD NA R )L ORI AT
22



- Fiftisln 7 e A0 Bt
- AR ER Ok
HAEEREBIORIFEH AArs L
“ZWH T R B X O~ A7 aiik
iil) BRELMEHE
PEEALYNT 4T BACR-PET HeOfE L, #AH] BT RIS W a7 — T
77 SR E O I KA, Mt A AR B 2 27280 Db B O AR
cHAR CIHERSNTBER OV AT = ab D720 O | i LB R A
AR BRI 1 D B & AT
P SA R I L 78 L B K38 D P kA b
HAR RO T D B DO BUF B LOER LD I BARE S E, AV AT 4= —a FlD
REAFEITHE LI FEOTRER, ATV AT 4 =—2a ORFith T ERSNTREDE=4U
s 5 AN A ]
SR IMIRMTIC LD AR TR DR A (Cs) EREHE O fR I B4 50728
CETE—AEICED F AR B BAL BLOYREREOBEKNS OGS R E O ERIC
B+ 2HF5E, K OEREIBRDE DN HRHEDTZD O | BB — LB EIC LS8 (Cu) /K1
ST (Ti0,) BEON Cu-iR (Ag) F /R 1/ TiO, DAk
iv) TR RAEER] (PGP) | BB IKH (SWA) 38 LUV A A JEEROFH 2 R
FRESNI AR DAL T )T A AR B LA R A5
CZFEIERFAT DO NATIEEL IR B EIATR) IS L= U7 OERER
KRR PED e iifb
< SAFRERHVEREDT- D DR/ Bl otk
‘PGP, SWA BILUVNAA OB O HEE L YRR
v) PGP BL U SWA (Fut AR R & Tr)
BRLERA~OTTa—F | T ARRBRBLOHHHEDT O OB &R FEREORH
SRPEARBRDO5E T | B A LR O 2 A 72 B Uiz e MR BR D i
- R OO 720 1 S E A HEFF CE B D TX — T UM R RARER O el b S 7= B PE T
DT T A —)bFat 2D FEfi
PGP & H D728 D FNADVERK ST
ASAF BB O SBIRHME
B IEARES TEE D IRIREE (2 G- % DR B R AT
cTay e MR OIRRR M, KEET AT AELTERHS L O A LA A7z CMC 8
AN BE 328 LV MFSE o0 it
vi) R LAY ERE
s EBRRBMFED T DG L3R B DIETR
RAER B RO UE
AFOAT ZEIRIE BR D KB H
GRS WA RO T AR T A MNERK,

23



vil) HURHRIC Z DI 3 L OV b
PR VT DR EEZDFeAl (PR O ANIE)
RAF R O RAARIN T D7D D | G LD EEAAY 7285 32D I HE % AL B
RFBIOVNUREEOHEELHE | ZERIREL CARIZFE T B At
WK D728 DARKR D AT >~ FR B 5 O 1

viil) VA7 VT T RTF
oy TN LGRS B O 7= D O MM E B L O 21552 L& HRyE Uiz, B #m LT
XDV AT NTFZAT > 7B DI e & FEhi T 272D D REEEB IR FLED W /)
Y NEEDT D DR
<7 AV PE S HAIFZERT ATDI) 38X Y ENVIROTECH #EEDAFZERH % 1 )

3) ARtEsF—
INBEIFT— T OTIT B8 A HEZRBRIE D 7= D SRR -pk Dh il &4 1% DO FRRH- ] D
REFIZLLTDEBYTHA,

) 7OTEENCKT AT AEEEE S E B AROEBRR CCHE RS NEFEIK)

SCHRHFE LT V7 sEE A x5 L U CEBRRYZR IR 1) O SRR I B 3 D15 Eh A Tu
%o ZDMWVFAD—EREL T, WFIFEH BRLEFE, AT, 2HONT, FNCA LLTHED TV
#7aY =7 OTEEIE L TOHMEARAFBIT T D, MFEE BRCFHEIT, 1985 FITRLSIL, 7Y
T REE DD H ARDENLFIE AT K FE B o 7 O T R E O e B A~ LT e D 5
Tas TN ThD, HIERE LI, 1996 EICENLESN, TVT 12 BEDD B AROHFERERIC T
THEORZHANOLTERT D7 B TATHY, HAR TRALBMIE N EE EICBWT
JRFNEEEEBL TS, IRIZ, FNCA LU THED CODEEFIZ AT 3%, WRA E#T 5
FNCA DK ERT—T 4 F—F =B BB TRESND T8 atljcESE | SGREE
4 FEERICBOWURFFERAEZE AR 7 207 aY 2/ D DL DO THD, ZHHDOTEE)
DR RIIR— L= R=a — AL F— T fRICABS I TRY, B 1R R 8k
i ONEE , T BRI 2RO SN T VT E TR SN T D 2 e iR ¢ &
D

i) 7YTIRA T )17 4 —F 5 (FNCA) DBLK (FNCA B AT R AP — EHIERK)

FNCA (X A AR FE DR ERFIR W/ chy ., b7 7 s E E DR 171533 O 1) %
INERAID DA HERET 2 HAY T, 2000 FISTEBEVZBHAG L7, ZINEIZ, A—ANT | N 77
Tya, WELACRRYT | AR AFTRAZ S (HE L= 7 ErAL T4 Z A R
FLD 12 WETHDL, KEREE ., I—T 43 —F—6, 4 5858 (R FBRFS . IF98F 5] F B
5. BT Al R R O 7 7 aY = 7 ORI THERR S LA IR L 2o TG, 45
TaY=IMNI BEY— o ay T ERBEL T RO LB O T A BIEICL, ZInEO=
— RIS LT TG Eh 2k L QU D, WEAEFE D 7 S & LT, BTSRRI F B & TR 22k A8 A 7]
ALK S AT RE AR DO B, 7 A Y b—T I LD KUEZE B A =K LD iR B T 15
W HPER BIR LT F &5 - A U ACNBFE, 7T MU CO N AR 77 b — U AE
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R AFFERR R BASE TlET AT AV h—772 8 ORUERIE, JFF- 7722 458k TIERL ~ L o Jisdt
PRI A IR 1 BRI TR E O 2R LRI E O AM B R ENELNTHD,

i) HARDIDKI LR E] - 518 (1) RIRE 73 OB LEZ O (&R F A 78
PHIE R R ALEC)

HiER TR A b S0 S T VB oD R RE & i C & 2 Ffe Pl REZR B R BRI S 28 27012, il
EIRHRA Hos 7 FORBEEL THEER BICEAHER DA F~ A ThDRIKE 7oA DHA
THIENEETHD, BALO—A FTF L XM UREDZHHSETT LRl DL Rl o7
RIRE S T ORAPIIRINCTND, ZIHD @5 I P E TR W o T U B R 2 &
S THRSUGEEZ > TUEIZEMND , BEBRTHE U I TEAT TR L TR o7z,

Tz 13 RERE 53 OFS BN TE LT, ZHEEED HUR R L 53 iSOG 208 U 7oA A R A
HEFNZBIRTDEEHIT, KIRMESHER EARSCE T T U 2R EIRA LT R RE T O R s i
ZRREBARTIC D BR BRI RO S L WK M L BIBL CHROAE A TE T2,

iv) AAROEVMIAERRIB] R (2) CO2 MHA ANV B PE T DR OB % (= K
Ui SA A TG 2 — EHRAR)

NAF T3 )/I—= VO RF B DI~ DR EEZT 5 AR ERORFLL TONRAF~AD
FRNER & (bR (COy) Z KB EPE L TRIN L TRER L i e S I HF A5 T —R Y
TA 7V | S HEES I TS, BOHIEEEIE ., KD COx MBR T IL7 U a— L (JRE) 7L DR
ARV B RCAERKR T D20 IREARD S A A REHVEPESR LU TR AR B 28D 0D,

— 7 . BRI C o TREAE SN A YL L S O A PEM I I I A DK BT R R 28
%< A REN=— XA TR0, 22T, ZLOMIEE LD, 7 DI LD Mk
K BB AN O R LD DIV CND S, A FENER [0 3 5120%, HHIEEIC BT DA Rk
R AT =X BT 20720 AT N EE CTH D,

ez 1T, MINICIFEE T A 27 R 2 R R A TR CE D A R a1 A& VT S
B DA ANVEFEA =X LD A TE T, F2, EAA B —ABENZ IO ANV 2 E A
PET DEAROBHFE \CHGA 22 | H PED AT = X LM AT > CE T2,

v) BINEO B E RG] R (1) - Z AT DEEZER FH D78 D KR E 4y T O U #m
T - (ABFDIWGETT 740 h—2 AT < 7)

Z AL, FNCA LD/ — =2y AT L2 T T&E T, FNCA 7'ay =7 ML, i+ 8o
SEFF B 2 ik & Bl 2 2o A LT- W E & (ZFEF A 2 THY . A DR F1 AT O FnF)
DIERZE HIIZBWTH, BRSO~ =27 v, TARTA L OIERRIZENL>Td,

FNCA 7B =M T, AT, BESTHRRATIZED SWA ZBR%E L7z, SWA IX, K& K&
(R L | RS TP o<V E R T 5728 | Wity O 2 ICIEF ICH R THY, BIEMO
I HE A HIROL | B E AU AZBERT DI TUVD, SWA 1, F A B EIAFAET DR T b
REIRTHLX vy T\ MR ST A% B FEIEL TV D, S6IC, THEEHRTIE 1 AR
FETHIES D720 RO AR AT BREBIRAE IS HEIHYDRNENI AT I3
Hb, e —a—r TADOK, LOH X EH W7 4— VR T AT, SWA ZFH352LT
TINEI 43%, 40%., O 52% DU EHIND HEZE TE TN D, 2O RIT Z AT DR Bl
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EERERIMEICRERA L NI N B2 DD ThD, ALEFEFFIADFEEILETHY, TDOEFER
T I8, AR L BFERRIC D0 D, Fo, R o Z /iR 7 R TR A 3%
B4 28T BEAFEREILRTDHIENTED, SHIT, SWA O L7 mE 2%t B L CHZRIZ
HRE ) BZFRILIZY, BRRACEIRIC IV R 2 m 072052 LICb B A TE T, 4% 13,
IR O 2 B L SR EAM ORI B3 285k & KD THETZWY,

Fio, TIhy bH == RO A2 H— 28T, PGP AA VA% 10 7 L H THEFE
TEDLT TN B Te, ZOHEMIE, REEZEA~DOHEINBEES FHE TH D,

£k % 72 BEBE OIF L, BURC AR L DFR s | [EFRGEREDMAT 47 TORMRIE R AL T,
BESUL, BREE, FEED B OREMRI O E /R FE L7e0) D IR A AN Ak A I B L TV
VAN

vi) ZMEOBVAAIERLEN G -FRE (2) - BB DS T2 T 74U FER Y T —F %
FIRLIZ R Va—ay -(T4UEVRF DERT FrUh—-T-77=7K)

TAVE T, T4V VR A DEFZEAT (PNRD IZEB W T, Do/ 7% —F Al kR e 5 &
b Uiz, o< E T — BN 77X —F 2K T Elb 3528 T MOk E%
(AT DA MTEEERR O KUK T DRI A FHE T 5 LR LT, I 77X —TF L Ok
BEIZET DR MO, 1999 HA1Z QST il &1 it FHAF 2T C PNRI OWFE RIZE > THTod,
Z D%, 2003 FENLFOMFIEA THOILTND, BEHRD T —F o ~D I~ HEST (100~1000
kGy) Tl&, AWTEMEA R A VT~ — D3RSI, FEAE BRTBK R B OFG i O R 0 B ZGH 240
LTz —h  WIRAIRD 7% —F o ~DIRT= 3/ F —8&E - — A (LEEB) A T, o2& 10
kDa FREDA VT~ —DNEREZI, DA T AETDOEERIZB W TREEIRER R AR LT,

INBDOH LI RICHE-SE PNRI Tld, A RICE B L TH Y~ RSEE D T7X—F v Ok E
TEHERN BB D FRICIE ) L CE Tz, 74V REZEOENAEMR#E L 2 — B L7V
MR & i FRHI ZAEZEL | 7% — T A R RAREER] (CPGP) DR FIZEAL T, 15,000 ha DK
HC7 10—V RikBrE Ll 72, ZOfEF, CPGP OHUAIZED, INEEK 20%~30%H NS5k
INTETz, Flo, FORBNKREKE L, R LRICRDZEDHERSIL, FRRERFOER OEIR
ZHSDITAENL > TS, IHIZ, CPGP 1T =V #—Zh RAaFFHL | T2 7 am 4V A 253
HIEPUEZIE RS 72, CPGP I, #k 0% AL LR E OEMIZH I S, 224 35%E 40%D Y
EHINAELNTWD,

S M2 o7 B3R B L2 icb K& MIED 1 DiF, xtRLebKHERE D N—F 5720
(W FE72 25 75 L O CPGP ZAkReAIICHFG 352 Th o7, PNRI IZHDME— D=3k 60 (%°Co)
MRS TIZH PE 6,700 L 2NRA Thotz, T2 T, AL S TE 2 — L RE B E
L. BRI AN RN T AT DR LT, 2O 71T, 16 B OERETK 1,700 L/ B,
13,600 L/ H OMERGE ) A3 o7, LU, IR AN RV TV AT A, ERFE 7B —AIEHEND
ZEMBEBENSBEIE LT, £ CL B —AE O NENS B~ T3 —F iR e I im AT
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Minutes of
FNCA JFY2022 Workshop on Mutation Breeding Project

February 21 — 23", 2023
Bangkok, Thailand and Online

1) Outline

i) Date February 215 — 23, 2023

ii) Venue Bangkok, Thaialnd and Online

iii) Host Ministry of Education, Culture, Sports, Science and Technology of Japan
(MEXT)
Rice Department of Thailand
Thailand Institute of Nuclear Technology

iv) Participants A total of 60 participants from 10 countries, i.e. Bangladesh, China, Indonesia,
Japan, Korea, Malaysia, Mongolia, The Philippines, Thailand and Vietnam
(Annex 2)

v) Program Annex 1

The FNCA JFY2022 Workshop on Mutation Breeding Project, hosted by Ministry of Education, Culture,
Sports, Science and Technology of Japan (MEXT), Rice Department of Thailand, and Thailand Institute of
Nuclear Technology was held at Rice Department in Thailand with Online on February 215 - February 23
2022.

Opening Session (online meeting)

Mr. Apichart Noenplab, Agricultural Research Officer, Rice Department and Dr. Thawatchai Onjun,
Executive Director, Thailand Institute of Nuclear Technology (TINT) delivered welcoming remarks. Then
Mr. Obata Ryoji, Deputy Director, International Nuclear and Fusion Energy Affairs Division, Research and
Development Bureau, Ministry of Education, Culture, Sports, Science and Technology of Japan gave an

opening speech.

Overview Lectures
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Dr. Tamada Masao reviewed FNCA activities in 2020-2022 and major success results achieved. Dr. Hase
Yoshihiro, FNCA Mutation Breeding Project Leader of Japan briefly described major outcomes of the FNCA

Mutation Breeding Project and the major issues to be discussed in the workshop.

Open Seminar

Open seminar on “Application of Radiation Technology and Mutation Breeding for
Sustainable Agriculture” was held in the afternoon of February 21st. Firstly, Mr. Noenplab
presented the topic on improving submergence tolerance in Thai rice through electron beam
induced mutation for sustainable agriculture. Dr. Vichai Puripunyavanich, Thailand
Institute of Nuclear Technology introduced success story and future challenge on mutation
breeding in Thailand. Dr. Katsura Keisuke, Associate Professor, Graduate School of
Agriculture, Tokyo University of Agriculture and Technology, talked on the development of
high-throughput phenotyping technology for efficient mutation breeding in developing
countries. Dr. Sobri Bin Hussein, Research Officer, Malaysian Nuclear Agency reported
success story and future challenge on mutation breeding in rice, in Malaysia. Dr. Bayarsukh
Noov, Director General, Institute of Plant and Agricultural Science of Mongolia introduced

success story and future challenge on mutation breeding in wheat and barley, in Mongolia.

Country Report on Mutation Breeding of Major Crops for Low-input Sustainable Agriculture under
Climate Change
Ten member countries presented progress and activity plan on the Mutation Breeding of Major Crops for

Low-input Sustainable Agriculture under Climate Change.

Round Table Discussion for Mutation Breeding of Major Crops for Low-input Sustainable Agriculture
under Climate Change

A lead speech was delivered by Dr. Yoshihiro Hase, setting off a roundtable discussion on the direction of
research and the possibilities of further cooperation among the member countries. The importance of
information exchange as well as seeking a chance to start collaboration based on this platform was
emphasized. The results on whole genome sequencing of promising mutant lines obtained in Bangladesh
were introduced as one of the ways to deepen collaboration. It was announced that no beam time would be
provided for this project in FY2023 at QST-Takasaki, Japan, due to the steep rise in electricity prices and so

on. After discussion, the participants confirmed the followings.

1.  All member countries agreed that the low input sustainable agriculture is still very important
issue.

2. Development of mutant lines with good tolerance to biotic and abiotic stresses, such as flash
flood, drought tolerance and disease resistance, are one of the effective ways to achieve low-

input sustainable agriculture.
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3. Adopting new technologies such as high-throughput phenotyping, genotyping or other modern
technologies is beneficial to improve the classical mutation breeding protocol. Also, exchange
of mutant lines/varieties among the member countries is expected to shorten the breeding period,
if the situation allows. The member countries try to explore more collaboration opportunities.

4.  Several member countries recognized the effectiveness of ion beams and have an interest to use
ion beams together with other mutagen. Those member countries cooperatively make the

necessary effort to obtain beam time at the irradiation facility of QST-Takasaki.

Minutes and Closing Session
The minutes were discussed and agreed by all participants. It will be reported to the 23rd Coordinators
Meeting to be held in June 2023 in Japan. Dr. Tamada delivered closing remarks and thanked all participants

for their efforts and contribution.

Technical Visit
Participants visited Thailand Institute of Nuclear Technology in Nakornnayok on February 22nd. They
visited the facility of electron beam accelerator, gamma facilities, laboratories of plant in-vitro culture, and

molecular biology, with detailed explanation by the experts of TINT.
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List of Participants
FNCA JFY2022 Workshop on Mutation Breeding Project

February 215 — 23, 2023
Bangkok, Thailand and Online

Country Name Position and Organization
Bangladesh Dr. ANK Mamun Chief Scientific Officer and Head
(PL) Plant Biotechnology and Genetic Engineering Division
IFRB, AERE, Bangladesh Atomic Energy Commission
(BAEC)
China Prof. Shu Qingyao Professor
(PL) Institute of Crop Science
Zhejiang University
Indonesia Dr. Sobrizal Researcher
(FL) Research Organization for Nuclear Energy
National Research and Innovation Agency (BRIN)
Indonesia Dr. Winda Puspitasari Researcher
Research Organization for Nuclear Energy
National Research and Innovation Agency (BRIN)
Indonesia Mr. Arwin Researcher
Research Organization for Nuclear Energy
National Research and Innovation Agency (BRIN)
Indonesia Ms. Yuliasti Researcher
Research Organization for Nuclear Energy
National Research and Innovation Agency (BRIN)
Indonesia Ikbal Researcher
Research Organization for Nuclear Energy
National Research and Innovation Agency (BRIN)
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Country

Name

Position and Organization

Japan
(MEXT)

Mr. Obata Ryoji

Deputy Director

International Nuclear and Fusion Energy Affairs Division
Research and Development Bureau

Ministry of Education, Culture, Sports, Science and
Technology (MEXT), Japan

Japan
(MEXT)

Ms. Nakahara Risa

Administrative Researcher

International Nuclear and Fusion Energy Affairs Division
Research and Development Bureau

Ministry of Education

Culture, Sports, Science and Technology (MEXT)

Japan
(Advisor)

Dr. Tamada Masao

FNCA Advisor of Japan,
QST Associate

National Institutes for Quantum Science and Technology

(QST)

Japan
(PL)

Dr. Hase Yoshihiro

Senior Principal Researcher

Department of Radiation-Applied Biology Research
Takasaki Advanced Radiation Research Institute
Quantum Beam Science Research Directorate

National Institutes for Quantum Science and Technology

(QST)

Japan

Dr. Katsura Keisuke

Associate Professor

Department of International Environmental and
Agricultural Science

Graduate School of Agriculture

Tokyo University of Agriculture and Technology
(TUAT)

Japan

Prof. Nakai Hirokazu

Professor Emeritus,
Former Vice President

Shizuoka University

Japan

Dr. Hatashita Masanori

Principal researcher
Research & Developmet Department
The Wakasa wan Energy Research Center (WERC)
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Country Name Position and Organization
Japan Mr. Nomura Tomoyuki International Affairs and Research Department
(Secretariat) Nuclear Safety Research Association (NSRA)
Japan Ms. Koike Aki International Affairs and Research Department
(Secretariat) Nuclear Safety Research Association (NSRA)
Korea Dr. Kang Si-Yong Associate Professor
(PL) Department of Horticulture

College of Industrial Science
Kongju National University
Malaysia Dr. Abdul Rahim Bin Director General
Harun Malaysian Nuclear Agency
Malaysia Dr. Sobri Bin Hussein Senior Research Officer
(PL) Agrotechnology and Biosciences Division
Malaysian Nuclear Agency (Nuclear Malaysia)
Malaysia Dr. Faiz Bin Ahmad Research Officer
Malaysian Nuclear Agency
Mongolia Dr. Bayarsukh Noov Director
Institute of Plant and Agricultural Science (IPAS)
Mongolia Ms. Uugantsetseg Researcher
Battogtokh Plant Breeding Division
Institute of Plant and Agricultural Science (IPAS)
The Mr. Fernando B. Aurigue | Senior Science Research Specialist
Philippines Philippine Nuclear Research Institute (PNRI)
PL
PL) Department of Science and Technology (DOST)
The Mr. Christopher C. Science Research Specialist
Philippines Cabusora

Department of Agriculture
Philippine Rice Research Institute (PhilRice)
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Country

Name

Position and Organization

Thailand Mr. Apichart Noenplab Rice Breeder Specialist

(PL) Division of Rice Research and Development
Rice Department

Thailand Miss. Kulsiri Klunnuruksa | Director of Division of Rice Research and Development
Rice Department

Thailand Mr. Apichart Noenplab Agricultural Research Officer, Senior Professional Level
Acting for Rice breeding expert
Rice Department

Thailand Dr. Jirapong Jairin Agricultural Research Officer, Senior Professional Level
Acting for Biotechnology Expert
Rice Department

Thailand Dr. Payorm Cobelli Agricultural Research Officer, Senior Professional Level
Acting for Rice Protection Expert
Rice Department

Thailand Dr. Ronnachai Changsri Agricultural Research Officer, Senior Professional Level
Acting for Rice Genetic Germplasm Expert
Rice Department

Thailand Mrs. Grissana Sudtasarn Agricultural Research Officer, Senior Professional Level
Rice Department

Thailand Ms. Orathai Jaituy Director of Foreign Relations and Special Project Group
Rice Department

Thailand Ms. Kanthita Suangtho Agricultural Research Officer, Senior Professional Level
Rice Department

Thailand Ms. Sirima Pansiri Agricultural Research Officer, Senior Professional Level

Rice Department
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Country

Name

Position and Organization

Thailand Dr. Wanporn Khemmuk | Agricultural Research Officer, Senior Professional Level
Rice Department
Thailand Dr. Pakobkit Dungthisong | Agricultural Research Officer, Senior Professional Level
Rice Department
Thailand Dr. Fuanglada Tanachote | Agricultural Research Officer, Senior Professional Level
Rice Department
Thailand Ms. Malinee Janwan Agricultural Research Officer, Professional Level
Rice Department
Thailand Ms. Manika Noyaiem Agricultural Research Officer, Professional Level
Rice Department
Thailand Ms. Supannikar Agricultural Research Officer, Professional Level
Pakkethati Rice Department
Thailand Dr. Panchita Weschasan Agricultural Research Officer, Professional Level
Rice Department
Thailand Mr. Bhorntep Seewanna Agricultural Research Officer, Professional Level
Rice Department
Thailand Ms. Thidamas Kumyan Agricultural Research Officer, Practitioner Level
Rice Department
Thailand Ms. Suphalaksana Agricultural Research Officer, Practitioner Level

Sonkhongnok

Rice Department
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Country

Name

Position and Organization

Thailand Ms. Phattharamon Agricultural Research Officer, Practitioner Level
Khongsomyut Rice Department

Thailand Mr. Kanoknop Klinla-or | Agricultural Research Officer, Practitioner Level
Rice Department

Thailand Miss Ploypilin Thanikkul | Agricultural Research Officer, Practitioner Level
Rice Department

Thailand Mr. Ithipong Assaranurak | Agricultural Research Officer, Practitioner Level
Rice Department

Thailand Ms. Nila Rasidee Agricultural Research Officer, Practitioner Level
Rice Department

Thailand Mr. Pakkaphon Naksit Agricultural Research Officer, Practitioner Level
Rice Department

Thailand Ms. Ilada Choomsang Agricultural Research Officer, Practitioner Level
Rice Department

Thailand Ms. Wanlaya Rakkaew Agricultural Research Officer, Practitioner Level
Rice Department

Thailand Dr. Thawatchai Onjun Executive Director
Thailand Institute of Nuclear Technology (TINT)

Thailand Dr. Vichai Nuclear Scientist (Expert Level)

Puripunyavanich

Nuclear Technology Research and Development Center

Thailand Institute of Nuclear Technology
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Country

Name

Position and Organization

Thailand Ms. Piyanuch Orpong Nuclear Scientist
Nuclear Technology Research and Development Center
Thailand Institute of Nuclear Technology
Thailand Ms. Mayuree Nuclear Scientist
Limtiyayotin Nuclear Technology Research and Development Center
Thailand Institute of Nuclear Technology
Thailand Ms. Lamai Maikaew Nuclear Scientist
Nuclear Technology Research and Development Center
Thailand Institute of Nuclear Technology
Thailand Ms. Chatchawan International Cooperation Officer
Mansaithong Thailand Institute of Nuclear Technology
Thailand Ms. Natchaya Thipsorn International Cooperation Officer
Thailand Institute of Nuclear Technology
Thailand Dr. Roppon Picha Head of Agriculture and Food Technology Section
Thailand Institute of Nuclear Technology
Vietnam Dr. Le Duc Thao Deputy Director General
(PL)

Agricultural Genetics Institute (AGI)
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Program of
FNCA JFY2022 Workshop on Mutation Breeding Project

February 215 — 23, 2023
Bangkok, Thailand and Online

February 21st, 2023 (Day 1%)
09:00 - 10:00  Opening Session
Moderator: Dr. Phanchita VEJCHASARN, Rice Department, Thailand

1. Welcoming Remarks
1) Mr. Apichart NOENPLUB, Thailand
2) Dr. Thawachai ONJUN, Thailand
2. Opening Remarks
1) MEXT
3. Overview Lectures
1) Dr. TAMADA Masao, FNCA Advisor of Japan
2) Dr. Yoshihiro HASE, FNCA Mutation Breeding Project Leader (PL) of Japan
4. Introduction of Participants
5. Confirmation of Agenda
10:00 - 10:15  Group Photo and Break
10:15-11:55  Session 1 Report for Mutation Breeding of Major Crops for Low-input Sustainable
Agriculture under Climate Change
Chair: Ms. Uugantsetseg BATTOGTOKH, Mongolia
1. Bangladesh
2. Indonesia
3. Japan
11:55-13:30  Lunch Break
Open Seminar on Application of Radiation Technology and Mutation Breeding
for Sustainable Agriculture
Chair: Ms. Prakobkit DANGTHISONG, Rice Department, Thailand
14:00 - 14:10  Opening Remarks
14:10 - 14:40 Improving Submergence Tolerance in Thai Rice through Electron Beam Induced
Mutation for Sustainable Agriculture
Mr. Apichart NOENPLUB, Thailand
14:40 - 15:10  Success Story and Future Challenge on Mutation Breeding in Thailand
Dr. Vichai PURIPUNYAVANICH, Thailand
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15:10 - 15:25  Break
Chair: Dr. Vichai Puripunyavanich, Thailand Institute of Nuclear Technology (Public Organization)
15:25 - 15:55 Development of High-throughput Phenotyping Technology for Efficient Mutation
Breeding in Developing countries
Dr. KATSURA Keisuke, TUAT, Japan
15:55-16:25  Success Story and Future Challenge on Mutation Breeding in Malaysia
Dr. Sobri Bin HUSSEIN, Malaysia
16:25-16:55  Success Story and Future Challenge on Mutation Breeding in Mongolia
Dr. Bayarsukh NOOV, Mongolia
16:55-17:00  Closing Remarks

Wednesday, February 22nd, 2023 (Day 2"9)
09:00 - 10:15  Cont. of Session 1
Chair: Mr. Fernando B. AURIGUE, The Philippines

4. Korea
5. Malaysia
6. Mongolia
10:15-10:30  Break
10:30 Move to TINT and Lunch Break

13:00-17:00  Technical visit to Thailand Institute of Nuclear Technology, Nakornnayok, Thailand

Thursday, February 23rd, 2023 (Day 3rd)
09:00 - 10:15  Cont. of Session 1
Chair: Dr. Bayarsukh NOOV, Mongolia
7. The Philippines
8. Thailand
9. China
10. Vietnam
10:15-10:30  Break
10:30 - 11:45  Session 2 Roundtable Discussion for Mutation Breeding of Major Crops for Low-
input Sustainable Agriculture under Climate Change
Chair: Dr. Abdul Rahim Bin HARUN, Malaysia
1. Lead speech
Dr HASE Yoshihiro, FNCA Mutation Breeding PL of Japan
2. Discussion
3. Summary
11:45-13:30  Lunch Break
13:30-15:30  Session 3 Minutes
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Chair: Dr. HASE Yoshihiro, Japan
1. Wrap up of minutes
2. Adoption of minutes
15:30 - 15:45  Closing Session
Chair: Dr. Winda PUSPITASARI, Indonesia
1. Closing Remarks
Dr. TAMADA Masao, FNCA Advisor of Japan
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Minutes of
FNCA 2022 Workshop on Radiation Processing and Polymer Modification Project

November 28™ - December 2™ 2022
Takasaki, Japan and Online
1) Outline of Workshop

i) Date November 28" - December 27 2022

ii) Venue Takasaki, Japan & Online (Zoom Web Meeting)

iii) Host Organisation Ministry of Education, Culture, Sports, Science and Technology of
Japan (MEXT)

Takasaki Advanced Radiation Research Institute (TARRI), National

iv) Cooperation ) )
Institutes for Quantum Science and Technology (QST)

iv) Participants Thirty-two (32) participants from 10 FNCA member countries:
Bangladesh, China, Indonesia, Japan, Kazakhstan, Malaysia,
Mongolia, The Philippines, Thailand and Vietnam (Annex 2)

v) Programme Annex 1

2) Workshop Programme
The FNCA 2022 Workshop on Radiation Processing and Polymer Modification (RPPM) was held on
November 28" — December 2" 2022, in Takasaki Advanced Radiation Research Institute (TARRI), National

Institutes for Quantum Science and Technology (QST), Japan and online. The workshop was hosted by the
Ministry of Education, Culture, Sports, Science and Technology (MEXT) of Japan, with the cooperation of
TARRI, QST.

Thirty-two (32) representatives involved in radiation processing and polymer modification from 10 FNCA
member countries attended the workshop, namely Bangladesh, China, Indonesia, Japan, Kazakhstan,
Malaysia, Mongolia, The Philippines, Thailand and Vietnam. The programme of the workshop is attached in

Annex 1. The list of participants is attached in Annex 2.

Opening Session
Mr. OBATA Ryoji, Deputy Director, International Nuclear and Fusion Energy Affairs Division, Research
and Development Bureau, MEXT, and Dr. MAEKAWA Yasunari, Director General, TARRI, QST gave

welcoming remarks, and Mr WADA Tomoaki, FNCA Coordinator of Japan expressed opening remarks.
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Mr. WADA Tomoaki, FNCA Coordinator of Japan overviewed FNCA activities in 2021-2022. Then Dr.
TAGUCHI Mitsumasa, FNCA RPPM Project Leader (PL) of Japan outlined FNCA RPPM Project and

explained purpose of the workshop, as well as an introduction of TARRI.

Open Seminar

Mr. OBATA Ryoji, introduced the international nuclear cooperation and contributions to Asian countries by
MEXT. Dr. TAMADA Masao, FNCA Advisor of Japan overviewed activities on FNCA. Dr. NAGASAWA
Naotsugu, QST introduced radiation processing of natural polymers and its applications in Japan. Prof.
HASUNUMA Tomohisa, Kobe University discussed on the development of microalgae highly producing oil
from CO,. Dr. Phiriyatorn SUWANMALA, Thailand Institute of Nuclear Technology (TINT) presented
radiation processing of natural polymers for agricultural applications in Thailand and achievements of its
activities. Lastly Dr. Charito T. ARANILLA, Philippine Nuclear Research Institute (PNRI) introduced

radiation technology for agricultural solutions using kappa-carrageenan in the Philippines.

Session 1: Progress Report on Biofertilizer
Eight (8) reports on the progress and future plan for biofertilizer research were presented.

The summary of each report is attached in Annex 3.

Session 2: Progress Report on Polymer Modification
Ten (10) reports on the progress and future plan for radiation processing and polymer modification.

The summary of each report is attached in Annex 3.

Session 3 - 5: Discussion & Presentation on Achievements, Obstacles and Planning
Following eight (8) groups conducted discussions according to subject, and group leaders presented on
achievements, obstacles and planning as Annex 4.
Group A: 1. Degraded Chitosan for Animal Feed
(Dr. Sultana, Dr. Puspitasari, Dr. Kusaoke, Dr. Suwanmala and Prof. Nguyen)
Group B: 2. Hydrogel for Medical Application
(Dr. Aranilla and Dr. Taguchi)
Group C: 4. Synergistic Effect among Plant Growth Promoter (PGP), Super Water Absorbent (SWA) and
Biofertilizer
(Dr. Fathoni, Prof. Tawaraya, Dr. Nagasawa, Ms. Mahmud, Ms. Otogonbayar, Ms. Anarna and Dr.
Prongjunthuek)
Group D: 6. Mutation Breeding of Microbe Using Radiation
(Dr Sato, Dr. Phua, Dr. Radnaabazar and Dr. Tran)
Group E: 3. Environmental Remediation
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(Dr. Sultana, Dr. Fathoni, Dr. Taguchi, Dr. Sato and Prof. Nguyen)
Group F: 5. PGP and SWA, inclusive Process development

(Dr. Nagasawa, Ms. Mahmud, Ms. Otogonbayar and Dr. Aranilla)
Group G: 7. Sterilization and Sanitization Using Radiation

(Dr. Phua, Dr. Radnaabazar, Ms. Anarna and Dr. Prongjunthuek)
Group H: 8. Recycle Plastic

(Dr. Puspitasari, Dr. Charito, Dr. Suwanmala and Dr. Tran)

Session 6: Future Plan and Discussion
Participants conducted a discussion for the future plan on eight (8) subjects, followed by a presentation from

Dr TAGUCHI. Discussion summary is in the Annex 5.

Session 7: Summary
Minutes of the workshop were discussed and agreed by all in-person participants. It will be sent and reviewed

by the online participants after workshop.

Session 8: Closing Session
Dr TAGUCHI summarized the major activities and achievements of the workshop and gave closing remarks.

He also introduced that next workshop will be held in the Philippines in 2023.

Technical Visit
Participants visited radiation facilities of TARRI in the morning on December 2. They also visited NHVC, a
private company of electron accelerators in the afternoon on December 2, and received explanation and

observed related facilities.
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2.2.2 RPPM &/0EY X+
List of Participants

FNCA 2022 Workshop on Radiation Processing and Polymer Modification Project

November 28" - December 2" 2022

Takasaki, Japan and Online

Country Name Position and Organization
Bangladesh Dr. Salma Sultana Chief Scientific Officer
(PL) Bangladesh Atomic Energy Commission (BAEC)
China Dr. Ma Hongjuan Shanghai Applied Radiation Institute

School of Environmental and Chemical Engineering

Shanghai University

China Prof. Zhang Ruifu Professor,
Institute of Agricultural Resources and Regional Planning

Chinese Academy of Agricultural Sciences

Indonesia Dr. Tita Puspitasari Head of Research Center for Radioisotope,
(PL) Radiopharmaceutical, and Biodosimetry Technology
Research Organization for Nuclear Energy, National

Research and Innovation Agency (BRIN)

Indonesia Dr. Ahmad Fathoni Head
Research Center for Applied Microbiology
Research Organization for Life Sciences and Environment

National Research and Innovation Agency (BRIN)

Japan Mr. Obata Ryoji Deputy Director

International Nuclear and Fusion Energy Affairs Division
Research and Development Bureau

Ministry of Education, Culture, Sports, Science and
Technology (MEXT)

Japan Ms. Nakahara Risa Administrative Researcher

International Nuclear and Fusion Energy Affairs Division
Research and Development Bureau

Ministry of Education, Culture, Sports, Science and
Technology (MEXT)
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Country

Name

Position and Organization

Japan

Dr. Wada Tomoaki

FNCA Coordinator of Japan,
Chief Executive Director

Kobe Science Museum

Japan

Dr. Tamada Masao

FNCA Adpvisor of Japan,
QST Associate

National Institutes for Quantum Science and Technology

(QST)

Japan

Dr. Taguchi Mitsumasa

Leader

Project "Biocompatible Materials Research"

Department of Advanced Functional Materials Research
Takasaki Advanced Radiation Research Institute (TARRI)

National Institutes for Quantum Science and Technology

(QST)

Japan

Prof. Okazaki Shin

Professor

Department of International Environmental and Agricultural
Science

Graduate School of Agriculture

Tokyo University of Agriculture and Technology

Japan

Dr. Kusaoke Hideo

Former Professor

Fukui University of Technology

Japan

Dr. Sato Katsuya

Senior Principal Researcher
Department of Radiation-Applied Biology Research
Takasaki Advanced Radiation Research Institute

National Institutes for Quantum Science and Technology

(QST)

Japan

Prof. Tawaraya Keitaro

Professor
Department of Food, Life, and Environmental Science
Faculty of Agriculture

Yamagata University

Japan

Dr. Nagasawa Naotsugu

Section Manager
Irradiation Facilities Section
Department of Administrative Services & Senior Principal

Researcher
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Country

Name

Position and Organization

Department of Advanced Functional Materials Research
Takasaki Advanced Radiation Research Institute

National Institutes for Quantum Science and Technology

(QST)
Japan Prof. Hanawa Takehisa Professor
Department of Pharmacy
Faculty of Pharmaceutical Sciences
Tokyo University of Science
Japan Dr. Hase Yoshihiro Senior Principal Researcher
(PL of FNCA Mutation National Institutes for Quantum and Radiological Science
Breeding project) and Technology (QST)
Japan Ms. Koike Aki Nuclear Safety Research Association (NSRA)
(Secretariat)
Japan Ms. Che Jongah Nuclear Safety Research Association (NSRA)
(Secretariat)
Japan Ms. Kaburaki Yuna Nuclear Safety Research Association (NSRA)
(Secretariat)
Kazakhstan Mr. Nurkassimov Azat Physicist-engineer
Kanatovich JSC "Park of Nuclear Technologies"
Malaysia Ms. Maznah Binti Research Officer
Mahmud Malaysian Nuclear Agency
Malaysia Dr. Phua Choo Kwai Hoe | Research Officer
Malaysian Nuclear Agency
Mongolia Dr. Chinzorig Associate Professor

Radnaabazar

(PL)

National University of Mongolia
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Country

Name

Position and Organization

Mongolia Ms. Sunjidmaa Head of Soil Microbiology Laboratory
Otgonbayar Institute of Plant and Agricultural Sciences (IPAS)
The Philippines Dr. Charito T. Aranilla Senior Science Research Specialist/ Scientist 1
Philippine Nuclear Research Institute
Department of Science and Technology
The Philippines Ms. Julieta A. Anarna University Researcher I1I
National Institute of Molecular Biology and Biotechnology
University of the Philippines Los Banos
Thailand Dr. Phiriyatorn Deputy Executive Director
Suwanmala Thailand Institute of Nuclear Technology (Public
(PL) Organization)
Thailand Dr. Kunlayakorn Agricultural Research Officer
Prongjunthuek Senior Professional Level
Department of Agriculture
Viet Nam Dr. Nguyen Ngoc Duy Head of the Research and Development Division
(PL) Research and Development Center for Radiation Technology
Vietnam Atomic Energy Institute
Viet Nam Dr. Tran Minh Quynh Senoir researcher

Hanoi Irradiation Center

Vietnam Atomic Energy Institute
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Programme for
FNCA 2022 Workshop on Radiation Processing and Polymer Modification

November 28" - December 24 2022

Takasaki, Japan and Online

November 28" (Mon), 2022 (Day 1%)
13:00 - 14:00  Opening Session
Chair: Dr. TAGUCHI Mitsumasa, QST, Japan

1. Welcoming Remarks
1) Mr. OBATA Ryoji, Deputy Director, International Nuclear and Fusion Energy Affairs
Division, Research and Development Bureau, MEXT
2) Dr. MAEKAWA Yasunari, Director General, TARRI, QST
2. Opening Remarks
Mr. WADA Tomoaki, FNCA Coordinator of Japan
3. Overview Lectures (15min. including Q&A)
1) Overview and progress of FNCA activities in 2021-2022
Mr. WADA Tomoaki, FNCA Coordinator of Japan
2) Outline of FNCA RPPM Project and purpose of the workshop, and introduction of
TARRI
Dr. TAGUCHI Mitsumasa, FNCA RPPM Project Leader (PL) of Japan
4. Introduction of Participants
5. Confirmation of Agenda
14:00 - 14:30  Group Photo and Break (Preparation for Open Seminar)
14:00 - 16:55  Open Seminar on “Radiation Technology for Sustainable Development in Asia -
Success Story and Future Challenge -” (ONLINE-WEBEX)
Moderator : Dr. TAGUCHI Mitsumasa, QST, Japan
Chair: Dr. SEKO Noriaki, QST, Japan
(Presentation 20 min + Q&A 5 min)
14:00 - 14:30  Registration
14:30 - 14:35  Opening
14:35-15:00 1. International Nuclear Cooperation and Contribution for Asian Countries
Mr. OBATA Ryoji, Deputy Director, International Nuclear and Fusion Energy Affairs
Division, Research and Development Bureau, MEXT
15:00 - 15:10 2. Activities on Forum for Nuclear Cooperation in Asia (FNCA)
Dr. TAMADA Masao, FNCA Advisor of Japan, QST Associate
15:10 - 15:35 3. Efforts, success stories and challenges of Japan (1)
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15:35 - 16:00

16:00 - 16:25

16:25 - 16:50

16:50 - 16:55

- Radiation Processing of Natural Polymers and Its Applications -
Dr. NAGASAWA Naotsugu, QST, Japan

4. Efforts, success stories and challenges of Japan (2)

- Development of Microalgae Highly Producing Oil from CO; -
Prof. HASUNUMA Tomohisa, Kobe University, Japan

5. Efforts, success stories and challenges of FNCA member country (1)

- Radiation Processing of Natural Polymers for Agricultural Applications in Thailand -
Dr. Phiriyatorn SUWANMALA, Deputy Executive Director, Thailand Institute of
Nuclear Technology (Public Organization)

6. Efforts, success stories and challenges of FNCA member country (2)
- Radiation Technology Turns the Philippines’ kappa-Carrageenan into an Agricultural
Solution -

Dr. Charito T. ARANILLA, Senior Science Research Specialist/ Scientist 1
Philippine Nuclear Research Institute, the Philippines
Closing

November 29t (Tue), 2022 (Day 2™)

09:00 - 10:30

Session 1 Progress Report on Biofertilizer (ONLINE-ZOOM)

(Presentation: 20min, Q&A: 10min)
Chair: Dr. Salma SULTANA, Bangladesh

10:30 - 10:50
10:50 - 11:50

1. Prof ZHANG Ruifu, China

2. Dr. Ahmad FATHONI, Indonesia

3. Prof. OKAZAKI Shin, Japan

Coffee Break

Cont. of Session 1 (ONLINE-ZOOM)

Chair: Dr. MA Hongjuan, China

11:50 - 13:20
13:20 - 14:50

4. Dr. PHUA CHOO Kwai Hoe, Malaysia

5. Ms. Sunjidmaa OTGONBAY AR, Mongolia
Lunch Break

Cont. of Session 1 (ONLINE-ZOOM)

Chair: Dr. Tita PUSPITASARI, Indonesia

14:50 - 15:10
15:10 - 16:40

6. Ms. Julieta A. ANARNA, The Philiippines

7. Dr. Kunlayakorn PRONGJUNTHUEK, Thailand

8. Dr. TRAN Minh Quynh, Vietnam

Coffee Break

Session 2 Progress Report on Polymer Modification (ONLINE-ZOOM)

Chair: Prof. TAWARAY A Keitaro, Japan

1. Dr. Salma SULTANA, Bangladesh
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2. Dr. MA Hongjuan, China
3. Dr. Tita PUSPITASARI, Indonesia
November 30" (Wed), 2022 (Day 3"%)
09:00-10:30 Cont. of Session 2 (ONLINE-ZOOM)
Chair: Dr. PHUA CHOO Kwai Hoe, Malaysia
4. Dr. TAGUCHI Mitsumasa, Japan
5. Mr. Nurkassimov Azat KANATOVICH, Kazakhstan
6. Ms. Maznah Binti MAHMUD, Malaysia
10:30-10:50  Coffee Break
10:50 - 11:50  Cont. of Session 2 (ONLINE-ZOOM)
Chair: Ms. Sunjidmaa OTGONBAY AR, Mongolia
7. Dr. Chinzorig RADNAABAZAR, Mongolia
8. Dr. Charito T. ARANILLA, The Philiippines
11:50 - 13:20  Lunch Break
13:20 - 14:20  Cont. of Session 2 (ONLINE-ZOOM)
Chair: Ms. Julieta A. ANARNA, The Philippines
9. Dr. Phiriyatorn SUWANMALA, Thailand
10. Prof. NGUYEN Ngoc Duy, Vietnam

14:20 - 14:40  Session 3 Discussion on Achievements, Obstacles and Planning (I)
Chair: Dr. NAGASAWA Naotsugu, QST, Japan
1. Instruction for Group Discussion
Dr. TAGUCHI Mitsumasa, QST, Japan
14:40 - 15:00  Coffee Break
15:00-16:30  Cont. of Session 3
Chair: Dr. NAGASAWA Naotsugu, QST, Japan
2. Group Discussion (Part I)
Group A: 1. Degraded Chitosan for Animal Feed
(Dr. Sultana, Dr. Puspitasari, Dr. Kusaoke, Dr. Suwanmala and Prof. Nguyen)
Group B: 2. Hydrogel for Medical Application
(Dr. Aranilla and Dr. Taguchi)
Group C: 4. Synergistic Effect among Plant Growth Promoter (PGP), Super Water
Absorbent (SWA) and Biofertilizer
(Dr. Fathoni, Prof. Tawaraya, Dr. Nagasawa, Ms. Mahmud, Ms. Otogonbayar, Ms.
Anarna and Dr. Prongjunthuek)
Group D: 6. Mutation Breeding of Microbe Using Radiation
(Dr Sato, Dr. Phua, Dr. Radnaabazar and Dr. Tran)

December 1%t (Thu), 2022 (Day 4"
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09:00 - 10:00  Cont. of Session 3
Chair: Dr. NAGASAWA Naotsugu, QST, Japan
3. Summary of Group Discussion (Part I) (Preparation for Presentation)
10:00 - 10:20  Coffee Break
10:20-11:50  Session 4 Discussion on Achievements, Obstacles and Planning (II)
Chair: Dr. SATO Katsuya, QST, Japan
1. Group Discussion (Part II)
Group E: 3. Environmental Remediation
(Dr. Sultana, Dr. Fathoni, Dr. Taguchi, Dr. Sato and Prof. Nguyen)
Group F: 5. PGP and SWA, inclusive Process development
(Dr. Nagasawa, Ms. Mahmud, Ms. Otogonbayar and Dr. Aranilla)
Group G: 7. Sterilization and Sanitization Using Radiation
(Dr. Phua, Dr. Radnaabazar, Ms. Anarna and Dr. Prongjunthuek)
Group H: 8. Recycle Plastic
(Dr. Puspitasari, Dr. Aranilla, Dr. Suwanmala and Dr. Tran)
11:50 - 13:20  Lunch Break
13:20 - 14:20  Cont. of Session 4
Chair: Dr. SATO Katsuya, QST, Japan
2. Summary of Group Discussion (Part IT) (Preparation for Presentation)
14:20 - 15:20  Session S Presentation on Achievements, Obstacles and Planning
Chair: Dr. SATO Katsuya, QST, Japan
(Presentations from Group Leaders : 10 min)
1. Group A: Dr. Sultana, Bangladesh
. Group B: Dr. Aranilla, The Philippines
. Group C: Ms. Anarna, The Philippines
. Group D: Dr. Radnaabazar, Mongolia

2

3

4

5. Group E: Prof. Nguyen, Vietnam

6. Group F: Ms. Mahmud, Malaysia

7. Group G: Dr. Prongjunthuek, Thailand

8. Group H: Dr. Puspitasari, Indonesia
15:20 - 15:50  Coffee Break
15:50-17:10  Session 6 Future Plan and Discussion
Chair: Dr. Kunlayakorn PRONGJUNTHUEK, Thailand

1. Presentation from Dr. TAGUCHI Mitsumasa

2. Discussion

3. Summary

December 2" (Fri), 2022 (Day 5"

91



09:00 - 10:20  Session 7 Summary
Chair: Dr. TRAN Minh Quynh, Vietnam

1. Wrap-up of Meeting Summary

2. Adoption of Meeting Summary
10:20 - 10:30  Session 8 Closing
Chair: Dr. Ahmad FATHONI, Indonesia

1. Closing Remarks

Dr. TAGUCHI Mitsumasa, QST, Japan

10:30 - 12:00  Technical Visit to TARRI
12:00-13:00 Lunch Break
13:00 - 15:30  Technical Visit to NHV Corporation
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Minutes of
FNCA 2022 Workshop on Combating Food Fraud
using Nuclear Technology Project

December 19, 2022

Online

FNCA Coordinators Meeting in June 2022, agreed to launch a new four-year project titled “Combating Food
Fraud using Nuclear Technology” from JFY 2022. The first online project meeting was held on 19 December
2022.

This ANSTO led project aims to establish a food provenance technology platform using affordable nuclear
technology among FNCA member countries to mitigate the incidents of fraud in the supply chain. A total of
six FNCA member countries attended the meeting, facilitated by Dr. Debashish Mazumder. The meeting was
chaired by Mr. Alan Brindell, Director, International Cooperative Program, ANSTO and Mrs. Patricia Gadd,
Water Research Manager, ANSTO.

FNCA is a Japan-led cooperation framework for peaceful use of nuclear technology in Asia. Mr. Tomoaki
Wada, FNCA coordinator of Japan presented the significance of this ANSTO led project which was approved
by the 22" FNCA coordinators meeting. This project in collaboration with FNCA member countries, aims
to develop a regional fingerprint database for mitigating fraudulent activities in the supply chain and
supporting business, trade among FNCA member countries.

Project Leader Dr. Debashish Mazumder introduced the “Combating food fraud using nuclear technology”

project to FNCA participants, outlining the milestones and workplan for the next 4 years.

Workplan and milestones-4 years

Selection of project Establishment of Selection of food items A detailed plan for Workshop to identify

leaders from national team, selection for database sample collections and knowledge gaps and
participating countries of collaborators 1 or 2 food analysis finalised workplan for
(Nuclear agency, items/country, each country

PR NS S 1 food must be common
University)

Identify analytical Sample analysis Training (sample Establishment of Establishment of
facilities completed analysis, database and national database regional central
modeling) database

Testing the efficiency of Progress review Develop consortium
database and the meetingsiworkshops partnership for the use
technology (case study) of database for export,
import and trade

It was suggested that the project should have one common seafood and an agriculture crop to start for the
development of fingerprint database. The following table includes potential food items that might be of
interest by the FNCA member countries. Food items included in the table were based on previous survey and
information provided by your countries.
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Desired Produce for Project
Country Survey Results ]
Agriculture Aquaculture
Australia Barramundi
Bangladesh Shrimp
Hilsha Fish (Hilsha ilisha)
Mango, Spice powder
Tea, Rice, Honey
China Not taking part in this project
Indonesia Rice, White Pepper
Honey, Durian Fruit
Japan Participating as an observer
Kazakhstan Cereals, honey, vegetable oil
alcohol-containing products
Korea
Malaysia aquiculture products
Shrimp/prawn
Fish (sea bass + grouper)
Mongolia
The Philippines Mangoes, Coffee
Cacao, Honey, Halal
Organic Food
Thailand Coconut juice, Coffee Bean
Sea Bass
Vietnam Shrimp
Pangasius hypophthalmus
Pangasius bocourti, tuna
Coffee, Rice
Cashews, Mango
Dragon Fruit, Watermelon
Litchi
longan (dragon eye fruit)
2.3.2 CFF &) Ak
List of Participants

FNCA 2022 Workshop on Combating Food Fraud

using Nuclear Technology Project

December 19, 2022

Online
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Country Name Organisation

Australia Debashish Mazumder Australian Nuclear Science and Technology
Organisation (ANSTO)

Australia Alan Brindell Australian Nuclear Science and Technology
Organisation (ANSTO)

Australia Patricia Gadd Australian Nuclear Science and Technology
Organisation (ANSTO)

Australia Jennifer van Holst Australian Nuclear Science and Technology
Organisation (ANSTO)

Australia Ashley Hill Australian Nuclear Science and Technology
Organisation (ANSTO)

Australia Pippa Ainley Australian Nuclear Science and Technology
Organisation (ANSTO)

Japan Tomoaki Wada FNCA Coordinator of Japan

Japan Masao Tamada FNCA Advisor of Japan

Japan Ryoji Obata Ministry of Education, Culture, Sports,
Science and Technology (MEXT)

Japan Risa Nakahara Ministry of Education, Culture, Sports,
Science and Technology (MEXT)

Japan CHE Jongah Nuclear Safety Research Association (NSRA)

Indonesia Totti Tjiptosumirat National Research and Innovation Agency
(BRIN)

Indonesia Rindy Panca Tanhindarto National Research and Innovation Agency
(BRIN)

Indonesia Henny Widyastuti National Research and Innovation Agency
(BRIN)

The Philippines Angel T. Bautista VII Philippine Nuclear Research Institute (PNRI)

Thailand Chakrit Saengkorakot Thailand Institute of Nuclear Technology,
Thailand (TINT)

Thailand Sasiphan Khaweerat Thailand Institute of Nuclear Technology,
Thailand (TINT)

Vietnam Vo Thi Anh Vietnam Atomic Energy Institute

(VINATOM)
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Program of
FNCA 2021 Workshop on Combating Food Fraud
using Nuclear Technology Project

December 19, 2022

Online

13:00-13:30  Session 1: Opening session
Chair: Mr. Alan Brindell, Australia

1. Opening and welcome remarks: Mr. Alan Brindell, Australia

2. ANSTO's perspectives on food provenance research collaboration with FNCA countries:
Ms. Patricia Gadd, Australia

3. Self-introduction of participants

4. Confirmation of Agenda: Mr. Alan Brindell, Australia

13:30-14:10  Session 2: FNCA project activities and introduction of food project
Chair: Ms. Patricia Gadd, Australia

1. FNCA project activities and the 22nd Coordinators Meeting (10min):
Mr. WADA Tomoaki, FNCA Coordinator of Japan
2. Introduction of Combating food fraud using nuclear technology project (30 min):

Dr. Debashish Mazumder, Project Leader, NST-Environment, ANSTO, Australia

14:10-15:30  Session 3: Discussion on project implementation
Dr. Debashish Mazumder and all participants
Chair: Mr. Alan Brindell, Australia

1. Workplan and milestones

2. Establishment of national team and selection of collaborators by participating countries
(research organizations, academic institutes, Governments etc.)

3. Selection of food items for analysis and database development

4. Identify Knowledge gaps and establishment of analytical frameworks

5. Closing remarks: Mr. Alan Brindell, Australia
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Minutes of
FNCA FY2022 Workshop on Radiation Oncology Project

September 29 - October 2, 2022, Ulaanbaatar, Mongolia

(1) Following the agreement at the 22nd Forum for Nuclear Cooperation in Asia (FNCA) Coordinators
Meeting, the FNCA FY2022 Workshop on Radiation Oncology was held from 29th September to 2nd
October 2022, in Ulaanbaatar, Mongolia. The meeting was co-organized by the National Cancer Center
of Mongolia (NCCM), the Nuclear Energy Commission of Mongolia (NEC) and the Ministry of
Education, Culture, Sports, Science and Technology of Japan (MEXT). Representatives from 11 FNCA
member countries, namely Bangladesh, China, Indonesia, Japan, Kazakhstan, Korea, Malaysia,

Mongolia, Philippines, Thailand and Vietnam participated in the workshop.

Opening Ceremony

(2) Dr. Uranchimeg Tsegmed, Chief Operating Officer/Radiation Oncologist of Department of
Radiation Oncology, National Cancer Centre of Mongolia (NCCM) moderated the session.

Dr. Erdenekhuu Nansalmaa, General Director of NCCM welcomed the participants with his address.

Ms. Munkhtuya Baasanjav, Head of Foreign Affairs Division of Nuclear Energy Commission (NEC)

gave participants a welcome address.

Dr. Navchaa Gombodorj, Director of Division of Referral and Primary Healthcare Services, Department

of Medical Service Coordination, Ministry of Health deliver a welcome address.

Dr. TAMADA Masao, FNCA Advisor of Japan gave his opening remarks.

Prof. KATO Shingo, the Project Leader of Radiation Oncology Project gave his remarks.

(3) Introduction of individual participants followed.

(4) The agenda was adopted and chairpersons and rapporteurs were selected.

Session 1: Prospective Observational Study of 3D-Image Guided Brachytherapy for Locally
Advanced Cervical Cancer (CERVIX-V)
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(5) Dr. OKONOGI Noriyuki, a chief physician, Clinical Research Group of Pelvic tumor, Department
of Charged Particle Therapy Research, Institute for Quantum Medical Science, Quantum Life and
Medical Science Directorate, National Institutes for Quantum Science and Technology (QST), presented

the summary of analyzed clinical data of Cervix-V.

The number of target cases enrolled is 100 cases. From May 2017 to September 2022, 89 patients were
enrolled in Cervix-V. Out of these, 81 patients were eligible. Case enrollment from member countries is
Bangladesh (2), China (10), Indonesia (9), Japan (12), Kazakhstan (6), Korea (0), Mongolia (4),
Malaysia (11), the Philippines (8), Thailand (27) and Vietnam (0). The deadline for patient enrollment
is November 2023.

As per the preliminary analysis of Cervix-V, 73 patients whose follow-up periods exceeded 6 months
were analyzed. The remaining eight patients had a follow-up period of shorter than 6 months. All patients
were treated with 3D-IGBT. Among them, 26 patients were treated with the interstitial technique.
Compared to the reference doses, 93% of cases satisfied those doses.

Regarding toxicities, grade 3 acute hematological toxicity was observed in 18 (25%) patients, and
grade 3 acute non-hematological toxicity was observed in 2 (3%) patients. No grade 4 or severe acute
toxicity was observed. No grade 3 or severe late toxicity was observed to date.

With a median follow-up time of 27 months, the 2-year, locoregional control (LC), progression-free
survival (PFS), and overall survival (OS) were 91%, 75%, and 87%, respectively. Locoregional
recurrence occurred in 12 cases; 5 were in regional lymph node recurrence, and 7 cases were local

recurrence.

An open discussion on CERVIX-V followed.

-Prof. KATO Shingo made comments on the progression of the Cervix-V study. He also made comments
regarding the pattern of local failure.

- Dr. AFM Kamal Uddin (Department of Radiation Oncology, National Institute of Ear, Nose & Throat
(ENT)) made comments and suggested adding a new cancer center (Labaid Cancer Hospital and Super
Specialty Center) from Bangladesh. The protocol of Cervix-V has already been approved by the IRB
of that mentioned hospital.

- A discussion was done about the follow-up of the Cervix-V patients regarding the frequency of clinical
follow-up and imaging modalities during follow-up. Dr. OKONOGI answered that the follow-up
frequency and modalities should be according to the institutional protocol, but more frequent follow-

up would be ideal.

Session 2: Phase II Study of Neoadjuvant Chemotherapy with Concurrent Chemoradiotherapy

(CCRYT) for Nasopharyngeal Carcinoma (NPC-III)

(6) Dr. MAKISHIMA Hirokazu, Professor (Assistant), Department of Radiation Oncology, Faculty of
Medicine, University of Tsukuba presented the summary of analyzed clinical data of NPC-III.
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120 patients have been registered in this protocol. The number of patients by county is Bangladesh (1),
China (9), Indonesia (12), Japan (0), Kazakhstan (0), Korea (0), Malaysia (31), Mongolia (0),
Philippines (7) Thailand (0) and Vietnam (60).

The primary endpoint of this clinical trial is set to 3-year OS.
Patient enrollment was completed in 2019. Total number of patients enrolled in NPC-III is 120. All
enrolled cases have now reached primary endpoint evaluation period. Comparing NPC-III with NPC-I,

it showed worse local control but comparable OS. Some data is missing for final analysis.

An open discussion on the clinical data of NPC-III followed.

- Prof. OHNO Tatsuya (Professor and Chairperson Department of Radiation Oncology, Gunma
University Graduate School of Medicine) asked the reasons behind the higher local failure rate
compared to NPC-I trial. While multiple reasons may contribute to this, it was agreed that in-depth
investigation required be done when all of the data has been submitted and ready for analysis.

- Prof. OHNO also asked how to collect data that are yet to be submitted and how to confirm data that
are still in question. Online video conferencing was suggested as an effective and efficient method for

this.

Session 3-4: Phase II Study of Hypofractionated Radiotherapy for Breast Cancer
(Postmastectomy Radiation Therapy (PMRT) & (Whole Breast Irradiation (WBI) /BREAST-I)
(7) Prof. KARASAWA Kumiko, Professor and Chair, Division of Radiation Oncology, Department of
Radiology, School of Medicine, Tokyo Women’s Medical University presented the summary of
analyzed clinical data of PMRT / BREAST-I. The summary is as follows.

From February 2013 to October 2019, 222 cases were registered. The number of patients registered from
Bangladesh ( 84 ), China ( 13 ), Indonesia ( 0 ), Japan ( 15 ), Kazakhstan ( 20 ), Korea ( 0 ), Malaysia
(0), Mongolia ( 26 ), Philippines ( 18 ), Thailand ( 0 ) and Vietnam ( 46 ). All but one completed the
protocol treatment and was analyzed. The acute adverse effects of skin G1 (62%), G2 (10%), G3 (5%);
subcutaneous tissue G1 (16%), G2 (2%); lung G1 (6%); heart G1 (9%). The Follow up period is 1 to
114 months with a median of 64 months. The late adverse effects of skin G1 (42%), G2 (1%);
subcutaneous tissue G1 (16%), G2 (2%); breast G1 (5%); lung G1 (6%); heart G1 (2%). There were 6
loco-regional recurrence, 30 distant metastases, 17 breast cancer deaths and 9 intercurrent deaths. The
five-year loco-regional control, progression free survival and overall survival rates are 96.3%, 78.0%

and 90.1%, respectively.

(8) Next, Prof. KARASAWA presented the summary of the analyzed clinical data of WBI/ BREAST-

I followed. The summary is as follows.
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From February 2013 to October 2018, 227 cases were registered. The registered numbers were
Bangladesh ( 31 ), China ( 6 ), Indonesia ( 16 ), Japan ( 134 ), Kazakhstan ( 14 ), Korea ( 9 ), Malaysia
(0), Mongolia ( 3 ), Philippines ( 0 ), Thailand ( 14 ) and Vietnam ( 0 ). All patients with 228 tumors
completed the protocol treatment and was analyzed. The acute adverse effects of skin G1 (80%), G2
(11%), G3 (2%); subcutaneous tissue G1 (11%); lung G1 (1%). The Follow up period is 6 to 113 months
with a median of 65 months. The late adverse effects of skin G1 (21%), G2 (1%); subcutaneous tissue
G1 (10%); breast G1 (9%); lung G1 (2%).The cosmetic outcome were excellent (147), good (75) , fair
(3) and poor (3) in patients with more than 3 years follow-up.

One loco-regional recurrence, 6 distant metastases, 3 breast cancer death and 9 intercurrent death have
been observed. The 5-year LC, PFS survival and OS are 99.6%, 95.1% and 96.0%, respectively.

Session 5: New Clinical Trials

-Palliative Radiotherapy for Bone Metastasis
(9) Dr. MAKISHIMA Hirokazu proposed an outline of 2 survey studies regarding palliative

radiotherapy for bone metastasis.

The aim of the 2 surveys is to understand the current practice of RT for painful bone metastasis and
the reason behind it. First survey will be targeting FNCA member facilities, attempting to understand
the actual current practice within these facilities, by asking criteria for each well-known
dose/fractionation and confirming the percentage used based on actual treatment records. Second survey
will be targeting radiotherapy facilities within FNCA member countries in attempt to understand the
basic mindset of radiation oncologists within these countries, by asking preferred dose/fractionation and

the reasoning behind it based on a model clinical case.

An open discussion on the concept followed.
- Prof. OHNO suggested the need of confirming the reasons why 8 Gy/1 Fr regimen will not be used

with short life expectancy cases.

All the members agreed on the proposal and the detailed questionnaire will be sent to all members by
Dr. MAKISHIMA.

-Palliative Radiotherapy for Brain Metastasis

(10) Dr. Kullathorn Thephamongkhol, Lecturer, Division of Radiation Oncology, Department of
Radiology, Faculty of Medicine, Siriraj Hospital, Mahidol University proposed a clinical study on a
prediction model for added value of whole brain radiotherapy in multiple brain metastasis from non-
small cell lung cancer.

He explained the background of the study, study design, eligibility criteria, various predictors, endpoint,

sample size, and statistical analysis. Data availability, especially availability of biomarker status,
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required sample size, and other prediction models used in the FNCA institutions were discussed. Finally,
this study was accepted as the next FNCA study (Brain-I). Based on the discussion, Dr. Kullathorn
Thephamongkhol will write the full protocol. This retrospective study will be initiated next year after
getting approval from the institutional review board (IRB). National Institutes for Quantum Science and

Technology (QST) will work as the data center of the study.

Session 6-1: QA/QC for Brachytherapy

(11) A dose audit for 3D-IGBT was conducted at the NCCM by the following members; Mr. Bambang
Haris Suhartono, Dr. KIM Kum Bae, Mr. Muzzamer Bin Mohammad Zahid, Mr. Pitchayut Nakkrasae,
Dr. FUKUDA, Shigekazu, Mr. NAKAJI Taku, Dr. MIZUNO Hideyuki, Mrs. Enkhtsetseg Vanchinbazar

and medical physicists from NCCM. Dose audit comprised of source strength, applicator offset and

source position confirmation. While end-to-end test of 3D-IGBT was scheduled, due to technical issues

regarding CT simulator, this was not possible and was postponed to the next available opportunity.

Session 6-2: Open Lecture
(12) The Open Lecture was held at the NCCM in parallel with the dose audit.

(13) Dr. Uranchimeg Tsegmed moderated the session and Dr. Minjmaa Minjgee, Head of Department

of Radiation Oncology of NCCM welcomed the audience with her opening remarks.

(14) Dr. TAMADA Masao gave a lecture about the FNCA. He introduced its overview and spoke about

the on-going 7 projects’ activities and achievements.

(15) Dr. Navchaa Gombodorj, Ministry of Health of Mongolia (MOH) delivered a speech on Policies
implemented by the Ministry of Health aimed at the development of Oncology and Radiation Oncology.

(16) Prof. KATO Shingo delivered a lecture on Chemoradiotherapy for cervical cancer

(17) Prof. KARASAWA Kumiko delivered a lecture on Radiotherapy for breast cancer.

(18) Dr. JANG Wonil, Chief, Department of Radiation Oncology, Korea Institute of Radiological &

Medical Sciences (KIRAMS) gave a lecture on Radiotherapy for hepatocellular carcinoma.

(19) Dr. Uranchimeg Tsegmed spoke on Development of LINAC-based new technologies in Mongolia.

(20) Dr. Erdenetuya Yadamsuren, Radiation Oncologist of Department of Radiation Oncology, NCCM

introduced the 3D-IGBT for locally advanced cervical cancer in Mongolia.

(21) Dr. Kullathorn Thephamongkhol spoke on Palliative Radiotherapy.
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(22) Dr. WAKATSUKI Masaru, Director of Department of Radiation Medicine, QST Hospital, Quantum

Life and Medical Science Directorate, QST delivered a lecture on particle beam therapy.

(23) Lastly, Prof. KATO Shingo made comments on the lectures and gave the audience the closing

remarks.

Session 7: Technical Visit to Department of Radiation Oncology (DRO) of NCCM
(24) Overview of NCCM was introduced to the WS participants by Dr. Uranchimeg Tsegmed.
Overview of the Department of Radiation Oncology (DRO) of NCCM was introduced by Dr Minjmaa

Minjgee.
WS Participants visited the sites of radiation oncology of NCCM.

Session 8: Report on Dose Audit (QA/QC for Brachytherapy)
(25) Mr. NAKAJI Taku, Technical Staff of Radiation Quality Control Section, QST Hospital, Quantum
Medical Science Directorate, QST reported on the dose audit for brachytherapy conducted in NCCM

Hospital on the previous day. QC test for applicator offset and source strength have been checked
meeting required tolerances. However, end to end test for 3D-IGBT was not possible for NCCM hospital
in this time due to technical issues.

Discussion on QA/QC for brachytherapy followed.

Dr MIZUNO proposed to have on-site audits by the end of March 2023.

Session 9-1: Hands on Training regarding 3D-IGBT
(26) Hands on training regarding 3D-IGBT was conducted at NCCM. The training was led by Dr.

MURATA Kazutoshi (Chief Physician, Radiation Oncology Section, Department of Diagnostic
Radiology and Radiation Oncology, QST Hospital, Quantum Life and Medical Science Directorate,
QST) with several radiation oncologists and medical physicists from Japan, Thailand and Mongolia.

Dr. MURATA gave a lecture to NCCM staffs and FNCA members regarding 3D-IGBT, and a hands-
on training with 2 demonstrative cases was conducted followed by an applicator insertion training using

a phantom.

Session 9-2: QA/QC for External Beam Therapy
(27) The dose audits for External Beam Therapy were conducted at the NCCM in parallel with the

hands-on training. They were the external dosimetry audit using ionizing chamber and the
intercomparison of the reference dose using radiophotoluminescent glass dosimeter (RGD).

These audits were by medical physicists from Japan, Mongolia, Korea and Indonesia.
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Session 10: Report on Dose Audit (External Beam Therapy)
(28) Dr. FUKUDA Shigekazu, Section Manager of Radiation Quality Control Section, QST Hospital,

Quantum Medical Science Directorate, QST reported on the dose audits conducted on the previous day.

The external dosimetry audit resulted in the difference between the described dose and measured dose
were -1.2% and 0.29% for 6MV and 10MV beams, respectively, which were within the required
tolerances. It was also mentioned that the RGD dosimetry audit results would be reported in one month

after reading the integrated dose of RGD in Japan.

Session 11: Future plans

(29) The participants reviewed the WS sessions for the last 4 days and discussed the future-plan of the

project.

- Final report on NPC-III will be done when all data has been submitted to the data center and confirmed.
Dr. MAKISHIMA Hirokazu will be leading the report which is to be submitted to a peer-reviewed

international scientific journal.
- IAEA collaboration with IAEA/RCA RAS 6/098 was encouraged.

-It was agreed that the next workshop is to be held in Japan at Saitama Medical University and QST.

Session 12: Drafting Workshop Minutes

(30) The WS participants reviewed workshop discussion.
The draft of the minutes was submitted by rapporteurs, discussed and amended. The draft of the minutes

will be circulated after the workshop and finalized.
(31) Prof. KATO Shingo summarized the WS. He also expressed his appreciation to Mongolia and the

WS participants.

The workshop was closed with his closing remarks.
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List of Participants

FNCA 2022 Workshop on Radiation Oncology Project

September 29 - October 2, 2022, Ulaanbaatar, Mongolia

Country Name Affiliation
Bangladesh | Dr A.F.M. Kamal Uddin Associate Professor, Radiation Oncology
(PL) National Institute of ENT
Bangladesh | Dr Parvin Akhter Banu Senior Consultant
**QOnline Clinical Oncology Department
Labeid Cancer Hospital and Super Specialty Center
Bangladesh | Dr Sharif Ahmed Associate Consultant
Clinical Oncology, Departmental Coordinator
United Hospital Limited
China Dr Xu Xiaoting Vice-Director of the Department of Radiation Oncology
**Online The First Affiliated Hospital of Soochow University
Indonesia Dr Henry Kodrat Development Coordinator
(PL) **Online Department of Radiation Oncology, Faculty of
Medicine,
Universitas Indonesia- Cipto Mangunkusumo Hospital
Indonesia Mr Bambang Haris Medical Physicist of Radiotherapy Department
Suhartono Dr. Soetomo General Academic Hospital
Japan Mr Wada Tomoaki FNCA Coordinator of Japan
(Coordinator) | **Online
Japan Dr. Tamada Masao FNCA Advisor of Japan
(Advisor)
Japan Prof Kato Shingo Professor
(PL) Department of Radiation Oncology
International Medical Center
Saitama Medical University
Japan Dr Nakano Takashi Managing Director
**QOnline Quantum Medical Science Directorate

National Institute of Radiological Sciences(NIRS)
National Institutes for Quantum and Radiological
Science and Technology(QST)
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Country

Name

Affiliation

Japan

Prof Karasawa Kumiko

Professor and Chair

Division of Radiation Oncology
Department of Radiology

School of Medicine

Tokyo Women’s Medical University

Japan

Prof Ohno Tatsuya
**Online

Professor and Chairperson
Deparment of Radiation Oncology,
Gunma university Graduate School of Medicine

Japan

Dr Wakatsuki Masaru

Director of Department of Radiation Medicine

QST Hospital,

Quantum Life and Medical Science Directorate,
National Institutes for Quantum Science and Technology

(QST)

Japan

Dr Mizuno Mizuno

Senior Principal Researcher

Quality Control Section, QST Hospital,

Quantum Life and Medical Science Directorate,
National Institutes for Quantum Science and Technology

(QST)

Japan

Dr Noriyuki Okonogi
**Online

Chief Physician

Clinical Research Group of Pelvic tumor,

Department of Charged Particle Therapy Research,
Institute for Quantum Medical Science,

Quantum Life and Medical Science Directorate,
National Institutes for Quantum Science and Technology

(QST)

Japan

Dr Makishima Hirokazu

Professor (Assistant)
Department of Radiation Oncology,
Faculty of Medicine, University of Tsukuba

Japan

Dr Murata Kazutoshi

Chief Physician,

Radiation Oncology Section,

Department of Diagnostic Radiology and Radiation
Oncology, QST Hospital,

Quantum Life and Medical Science Directorate,
National Institutes for Quantum Science and Technology

(QST)
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Country Name Affiliation
Japan Dr Fukuda Shigekazu Section Manager
Radiation Quality Control Section, QST Hospital
Quantum Medical Science Directorate
National Institutes for Quantum Science and Technology
(QST)
Japan Mr Nakaji Taku Technical Staff
Radiation Quality Control Section, QST Hospital
Quantum Life and Medical Science Directorate,
National Institutes for Quantum Science and Technology
(QST)
Japan Mr. Kumagae Koichi Researcher
(MEXT) **Online International Nuclear and Fusion Energy Affairs
Division
Research and Development Bureau
Ministry of Education, Culture, Sports, Science and
Technology (MEXT)
Japan Ms. Nakahara Risa Administrative Researcher
(MEXT) **QOnline International Nuclear and Fusion Energy Affairs
Division
Research and Development Bureau
Ministry of Education, Culture, Sports, Science and
Technology (MEXT)
Japan Ms Yamada Ai Nuclear Safety Research Association (NSRA)
(Secretariat)
Kazakhstan | Prof.Tasbolat Adylkhanov | Consulting Professor
(PL) Head of the Department of Professional and Teaching
Staff, National Research Oncology Center, Nur-Sultan
City, Kazakhstan
Kazakhstan | Dr. Yevgeniya Assistant of Clinical and Nuclear Medicine Department
Kossymbayeva Semey Medical University
Korea Dr. JANG Wonil Chief, Department of Radiation Oncology
(PL) Korea Institute of Radiological & Medical Sciences
(KIRAMS)
Korea Dr. Kim Kum Bae Chief Medical Physicist

Radiation Oncology Department
Korea Institute of Radiological & Medical Sciences
(KIRAMS)
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Name
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Malaysia Dr. Winnie Nyek Ping Ng | Clinical Oncologist
(PL) National Cancer Institute (Institut Kanser Negara)
Malaysia Mr. Muzzamer Bin Medical Physicist,
Mohammad Zahid National Cancer Institutee (Institut Kanser Negara)
Malaysia Dr. Rosdiana binti Abd Clinical Oncologist
Rahim National Cancer Institute (Institut Kanser Negara)
Mongolia Dr Uranchimeg Tsegmed Chief of Operation Officers
(PL) Radiation Oncologist of Department of Radiation
Oncology
National Cancer Centre of Mongolia (NCCM)
Mongolia Dr Erdenetuya Yadamsure | Radiation Oncologist of Department of Radiation
Oncology
National Cancer Center of Mongolia (NCCM)
Mongolia Dr. Minjmaa Minjgee Radiation Oncologist of Department of Radiation
Oncology
National Cancer Center of Mongolia (NCCM)
Mongolia Mrs. Enkhtsetseg Chief Medical Physicist of Department of Radiation
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National Cancer Center of Mongolia (NCCM)
The Dr Miriam Joy Calaguas Senior Consultant
Philippines **QOnline Department of Radiation Oncology
(PL) St.Luke's Medical Center, Quezon City/ Bonifacio
Global City
The Dr Rey H. De Los Reyes Dean & Professor, Institute of Medicine
Philippines | **Online Far Eastern University — Nicanor Reyes Medical

Foundation (FEU-NRMF)

Honorary Consultant,
Department of Oterics and Gynecology
Jose R. Reyes Memorial Medical Center (JRRMMC)
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**QOnline Department of Radiotherapy
Jose R. Reyes Memorial Medical Center
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Faculty of Medicine, Siriraj Hospital, Mahidol
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Radiology
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Thailand Dr. Kyrhatii Trikhirhisthit | Radiation Oncologist
**QOnline Sawanpracharak Hospital
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Faculty of Medicine, Siriraj Hospital, Mahidol
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National Cancer Hospital (K Hospital)
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Department,
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Day 1

Program of
FNCA 2022 Workshop on Radiation Oncology Project

September 29 - October 2, 2022, Ulaanbaatar, Mongolia

Thu, 29th September 2022

Place: Kempinski Hotel Khan Palace in Ulaanbaatar Hotel & ZOOM

9:30-10:00
10:00-11:00

10:00-10:10
10:10-10:20

10:20-10:30

10:30-10:35

10:35-10:40

10:40-10:50

10:50-10:55

10:55-11:00

11:10-11:30

11:30-11:50

Registration

Opening Ceremony / Opening Session
Moderator: Dr Uranchimeg Tsegmed (Mongolia), PL of Mongolia

Welcome Address /Dr. Erdenekhuu Nansalmaa, General Director of NCCM (Mongolia)
Welcome Address / Ms. Munkhtuya Baasanjav (Mongolia), Head of Foreign Affairs
Division of Nuclear Energy Commission (NEC)

Welcome Address / Dr. Navchaa Gombodorj (Mongolia), Director of Division of Referral
and Primary Healthcare Services, Department of Medical Service Coordination, Ministry
of Health (MOH)

Opening Address / Dr Tamada Masao (Japan), FNCA Advisor of Japan
Remarks / Prof. Kato Shingo (Japan), FNCA Project Leader of Japan
Introduction of Members

Adoption of Agenda

Group Photo

Coffee break

Session 1: Prospective Observational Study of 3D-Image-guided brachytherapy for

Locally Advanced Cervical Cancer (CERVIX-V)

Co-chairs: Dr Sharif Ahmed (Bangladesh) & Dr. To Anh Dung (Vietnam)
1) Summary of the clinical data /Dr Okonogi Noriyuki (Japan) ONLINE
2) Q & A / Discussion

11:50-12:10

Session 2: Phase II Study of Chemoradiotherapy for NPC (NPC-III)

Co-chairs: Winnie Nyek Ping Ng (Malaysia) & Dr. Rosdiana Binti Abd Rahim (Malaysia)
1) Summary of the clinical data/ Dr. MAKISHIMA Hirokazu (Japan)
2) Q & A / Discussion
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12:10-12:30 Session 3-4: Phase II Study of Hypofractionated Radiotherapy for Breast Cancer
(PMRT /BREAST-I) & Hypofractionated Radiotherapy for Breast Cancer (WBI /BREAST-I)
Co-chairs: Dr. Yevgeniya Kossymbayeva (Kazakhstan) & Dr. Nguyen Cong Hoang (Vietnam)

1) Summary of the clinical data / Prof. KARASAWA Kumiko (Japan)

2) Q & A/ Discussion

12:30-13:30 Lunch

13:30-15:10 Session 5: New Clinical Trials

Co-chairs: Prof. KATO Shingo (Japan) & Prof. Tasbolat Adylkhanov (Kazakhstan)

13:30-14:00 1) Introduction of Palliative Radiotherapy for Bone Metastasis /
Dr. MAKISHIMA Hirokazu (Japan)

2) Discussion

14:00-15:10  3) Introduction of Palliative Radiotherapy for Brain Metastasis /
Dr. Kullathorn Thephamongkhol (Thailand)
4) Discussion

15:10-15:15  Closing Remarks/ Dr. Uranchimeg Tsegmed (Mongolia)

Night  Dinner

Day2  Fri, 30th September 2022
Place: National Cancer Center of Mongolia (NCCM)

Leave from Hotel & Move to NCCM
08:45-09:00 Registration

9:00-15:00 Session 6-1: Dose Audit (QA/QC for 3D-IGBT)/
Dr. MIZUNO Hideyuki (Japan)
Dr. FUKUDA Shigekazu (Japan)
Mr. NAKAJI Taku (Japan)

09:00-12:30 Session 6-2: Open Lecture
Moderator: Dr. Minjmaa Minjgee (Mongolia)
09:00-09:05 Opening Remarks / Dr. Uranchimeg Tsegmed, (Mongolia)
09:05-09:15 1) Introduction and Overview of FNCA / Dr. TAMADA Masao (Japan)
09:15-09:25 2) Policies implemented by the Ministry of Health aimed at the development of Oncology
and Radiation Oncology /
Dr. Navchaa Gombodorj (Mongolia)
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09:25-09:50 3) Development of LINAC-based new technologies in Mongolia /
Dr. Uranchimeg Tsegmed (Mongolia)

09:50-10:15 4) Chemoradiotherapy for Cervical Cancer/Prof. KATO Shingo (Japan)
10:15-10:45 5) Radiotherapy for Breast Cancers/ Prof. KARASAWA Kumiko (Japan)
10:45-11:10 6) Radiotherapy for HCC/ Dr. JANG Wonil (Korea)
11:10-11:30 Coffee Break
11:30-11:55 7) Introduction of 3D-IGBT for locally advanced cervical cancer in Mongolia

/Dr. Erdenetuya Yadamsuren (Mongolia)
11:55-12:25 8) Palliative Radiotherapy / Dr. Kullathorn Thephamongkhol (Thailand)
12:25-12:50 9) Particle Beam Therapy / Dr. WAKATSUKI Masaru (Japan)
12:50-13:00 Closing Remarks / Prof. KATO Shingo (Japan)

13:00-14:00 Lunch

Day 3  Sat, 1st October 2022
Place: National Cancer Center of Mongolia (NCCM)

Leave from Hotel & Move to NCCM

09:00-10:00  Session 7 : Introduction of Department of Radiation Oncology (DRO) of NCCM
Moderator: Dr Uranchimeg Tsegmed (Mongolia)

1)  Introduction of NCCM/ Dr. Uranchimeg Tsegmed, Chief Operating Officer of NCCM

2)  Introduction of DRO / Dr. Minjmaa Minjgee, Head of the DRO of NCCM

3)  Hospital tour

4)  Visit to DRO

10:00-10:30  Session 8: Report on Dose Audit (30th Sep)

Co-chairs: Mr. Bambang Haris Suhartono (Indonesia) & Mr. Muzzamer Bin Mohammad Zahid (Malaysia)
1)  Report on the Dose Audit Mr. NAKAIJI Taku (Japan)

2) Q& A /Discussion

10:30-10:50 Coffee Break

10:50-12:30  Session 9-1: Hands on Training on 3D-IGBT
Lecturers & Trainers: Dr. MURATA Kazutoshi (Japan)& Dr. WAKATSUKI Masaru (Japan)
Dr. MIZUNO Hideyuki (Japan) & Mr. Pitchayut Nakkrasae (Thailand) &Prof. KATO Shingo (Japan)

10:50-12:30  Session 9-2: Dose Audit (QA/QC for External Beam Therapy)
Performers: Dr. FUKUDA Shigekazu (Japan) &Mr. NAKAJI Taku (Japan)
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12:30-14:00 Lunch

14:00-16:00  Session 9-1: Hands on Training on 3D-IGBT (Continuation)
Lecturers & Trainers: Dr. MURATA Kazutoshi (Japan)& Dr. WAKATSUKI Masaru (Japan)
Dr. MIZUNO Hideyuki (Japan) & Mr. Pitchayut Nakkrasae (Thailand) &Prof. KATO Shingo (Japan)

14:00-16:00  Session 9-2: Dose Audit (QA/QC for External Beam Therapy)
(Continuation)

Performers: Dr. FUKUDA Shigekazu (Japan)& Mr. NAKAJI Taku (Japan)

Day4  Sun, 2nd October 2022
Place: “TERELJ ”

Leave from Hotel & Move to “Terelj National Park”

9:30-10:30  Session 10 Report on Dose Audit (External Beam Therapy)
Chair: Mr. Bambang Haris Suhartono (Indonesia)

1)  Report on the Dose Audit / Dr. FUKUDA Shigekazu (Japan)

2) Q& A /Discussion

10:30-10:50 Coffee break

10:50-11:50  Session 11: Drafting the Workshop

Co-chairs: Dr. A.F. M Kamal Uddin (Bangladesh)& Dr. MAKISHIMA Hirokazu (Japan)
1)  Discussion on Future Plans

2)  Drafting WS Minutes

3)  Closing Remarks / Prof. Kato Shingo (Japan), Project Leader

Day5  Mon, 3rd October 2022

Leave from Ulaanbaatar
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Minutes of
FNCA 2022 Workshop on Research Reactor Utilization Project

November 227 -24% 2022

The Research Reactor Utilization (RRU) hybrid workshop was held over three days in Mito-city and Tokai-
mura, Ibaraki pref., Japan. The first half on the first day (Nov. 22) was allocated to a plenary session in which
the individual project leaders of Japan provided an overview of the current projects of RRU group and
Neutron Activation Analysis (NAA) group with referring to several major issues of the workshop. Parallel
sessions were held from the second half of the first day to the second day (Nov. 23). In the RRU sessions,
the compilation of the country report that included the updates on radioisotopes (RIs) production was firstly
presented. Next, new research reactor including SMR system, neutron scattering were presented sequentially
by individual participating countries. In the NAA sessions, each country presented progress on the activities
related to air pollution and mineral resources and then discussed a number of topics, including linkages with
end-users. The detailed content of the discussions was summarized for each of the two groups, RRU and
NAA, and we shared each summary in the wrap up session. On the third day (Nov. 24), the technical visit to
JRR-3 was held in the morning.

Parallel session

RRU-1: Country report summary on Rls production including new isotopes

Australia

The relatively new Australia’s multipurpose OPAL reactor maintaining its KPI of >300 actual operating days
at power each year. ANSTO is continuing manufacturing of the critical radiopharmaceuticals *Mo bulk,
PMo/*"T¢ generator, !”’Lu n.c.a., *'T bulk, '3'T products, %I product, >'Cr EDTA, ®Re Oncobeta and a
number of contract irradiation products. Mo and '"’Lu (produced by valuable enriched '7°Yb) purification
involved with series of ion exchange separation; '*'T purification based on sublimation of natural TeO target.
ANSTO have capability to produce per week up to 600,000GBq Mo, 150 ®Mo/**"T¢ generators sizes
between 20-370GBgq, 6000GBq "*'T, 1200GBq (planned to be doubled next year) '7"Lu. ANSTO perform
British Pharmacopoeia compliant QC testing and QA release for sale. ANSTO has been working with the
Australian Government to design a world-leading nuclear medicine manufacturing facility to ensure

Australia’s sovereign production capabilities.

Bangladesh

The goal of this report is to describe the current status on Rls production in Bangladesh. The main current
RIs products are *Mo/*™Tc, *'T Nal oral solution, and '3'T capsule. Current monthly production rate for
9mTc generator is 41 and '3'I radioactivity is 373 GBq, respectively. *™Tc is used for diagnostic purposes

and T is used for both diagnostic and therapeutic purposes. RIs production division of BAEC is able to

113



fulfill the local demand of the above isotopes to substitute the import completely by indigenous product.
Besides, this division has established a kit production facility successfully for *™Tc generator to fulfill the

9mT¢ based radiopharmaceuticals demand domestically.

Indonesia

Indonesian 30 MW “G.A. Siwabessy (GAS)” reactor is a multipurpose reactor, which is used for Rls
production, research, education and so on. Some research activities on Rls are carried out to develop
PMo”mTc generator by using neutron-activated Mo and development of !77Lu based
Radiopharmaceuticals by using enriched '7*Lu. The production line of radionuclides have delivered '*3Sm-
EDTMP from Sm>O3 3'I-MIBG from natural TeO, and 740 GBq of ®Mo from 2*U fission during its every
6 days operation cycle. To achieve high purity of the products, purification methods involving of multi stage
filtration of the enriched material, column chromatography, solvent extraction method for *Mo/*™Tc¢ and
dry distillation method for '3'T is adopted. The quality control of the commercial product is implementing
standard acceptance criteria of Good Manufacturing Practice (GMP) of the agency for drug and food control.
We can produce the RIs of 32P, 3°S, 8 Au, ’Ir and *Zn for research purposes. Currently the GAS reactor is

under the organizational transition.

Japan

From November in 2021, the Research Reactor of Kyoto University (KUR) has been operated in the steady
state mode for several researches (RIs production and materials research, life sciences etc.) with a maximum
power of 1 and 5 MW. The studies (R&D) of RIs production such as ’Sc,!%Rh and '""Lu (etc.) for medical
use are continued for future plan. Further, Research Reactor of JAEA (JRR-3) has begun to operate from
February 2021 with a maximum power of 20MW. The RIs production ('*® Au and '°’Ir), research for materials
and life sciences will be continued by JAEA staff, university and company researchers using all devices in
JRR-3. JRR-3 produced 56 GBq of '"®Au and 27 GBq of '**Ir during FY2021, but no RI production was
carried out which requires chemical separation. This year, JRR-3 has been started a program for general users

on May 9", and is scheduled to be in operation until December 24,

Kazakhstan

The production of RIs for the local market continued using the WWR-K reactor during 2021. The following
volumes of reactor RIs for medicine and industry were produced: '*?Ir - appr. 1.85 10! Bg/year, Mo —
12000-15000 GBg/year, '3'T- 3000 GBg/year. Activation method was used to produce *Mo and '*'I. Todine-
131 is produced by traditional dry distillation from irradiated tellurium oxide, with iodine absorption in
alkaline solution. For production of *Mo/*™Tc generators, the synthesis of “Mo-Zr gel from alkaline
solution of Mo was used. The quality of **"T¢ and '*'T radiopharmaceuticals are meeting the European
pharmacopoeia monograph requirements. The production of radiopharmaceuticals was carried out in

accordance with Good Manufacturing Practice (GMP).
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Mongolia

The Research Reactor (RR) project for Mongolia had been discussed internally for several years. Utilization
of RR, the design study and fuel comparison analyzes were conducted. RR project development is in progress
with ROSATOM. The proposed RR is to be utilized for RIs production (*’Mo/*™ T¢ by activation method),
Human Resource Development, Neutron Activation Analysis (NAA), education and training, nuclear physics
and other commercial services. Currently all medical RIs are imported from other countries such as Korea,

China and Germany. 500 mCi of *™Tc generators are being imported from Korea for every two weeks.

Philippines

The PRR-1 Sub-critical Assembly for Training, Education and Research (SATER) was successfully
commissioned by the Philippine Nuclear Research Institute (PNRI) in June 2022. The PNRI Reactor Group
is currently waiting for the issuance of the full license to operate the PRR-1 SATER, which is expected to
commence by 2023. The implementation of the program to establish the PNRI Nuclear Medicine Research
and Innovation Centre (NMRIC) commenced on 2020. Through this program, PNRI will have a cyclotron
facility operating at 20 MeV with four operational PET/CT systems, producing %F, ''C, >N, #Cu, }Sc and
%8Ga. The scheduled completion date of the facility is on 2026.

Thailand

Thai Research Reactor-1/ Modification 1 (TRR-1/M1) has been operated in the steady state mode with a
maximum power of 1.3 MW. The number of medical procedures involving the use of Rls is increasing with
emphasis on radiopharmaceuticals for the diagnostic and treatment of cancer. TRR-1/M1 can produce '3Sm,
82Br and *?P. Recently, the experimental production of '7"Lu were conducted using enriched !7Lu and natural
TeO, at in-core and out-core position of TRR-1/M1. Further investigation for procedure of isolation and
purification from irradiated target will be performed in the future for the full potential of 3'T and '""Lu
production strategies, approximately 11 GBg/g for 26 hr at power of 1 MW for the !”’Lu production. In the
future, the target material will be dissolved in dilute acid, purified, dispensed and steam sterilized.
Approximately 7.4 GBq of '33Sm and 1.5 GBq of **P are produced per year.-The QC process is performed to
determine the purity of radionuclide and the final product. %RNP is achieving almost 100 for the final Rls
product. QA staff examine and authorize the release of the product to the customer. The Rls produced at

TRR-1/M1 is currently supplied for domestic demand only.

Vietnam

Dalat Nuclear Research Reactor (DNRR) is routinely utilized to produce radioisotopes for medical uses ('3'1,
PMo/*°™T¢, 3*P) and supplies of radioisotopes and radiopharmaceuticals to 40 nuclear medicine departments
in the country. The reactor operates continuously for 100 hours/week to produce radioisotopes and
radiopharmaceuticals to meet 80% of demand. In the domestic market for '*'T and 32P, other isotopes such as
9mT¢ had to be imported 100%. Regarding '""Lu, '3Sm, *°Y, prepared a small amount for research. Total

radioactivity of Ri produced in medicine in 2022 is 1,138 Ci. Quality assurance and quality control (QA/QC)
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for their practical use are carried out according to the system of a GMP facility. In 2022, 2 research topics on

the preparation of radioisotope and radiopharmaceuticals have been completed.

RRU-2: Activities on SMR Development

Hitachi-GE's Activities for Development of Small Modular Reactor

BWRX-300 is the SMR design which is developed by the cooperation of GE-Hitachi Nuclear Energy,Ltd in
US and Hitachi-GE Nuclear Energy, Ltd. It aims to satisfy the social expectation to achieve the carbon neutral
by reducing the initial investment for the building nuclear power plants and establishing the sustainable
energy source. BWRX-300 is the small light water reactor design of 300MWe output with the features of
passive safety system and simplified reactor system. The features enable to achieve both of safety and
economical benefits. Our strategy is to minimize the technical and licensing risk by the application of proven
technology in the past BWR fleets design. We will continue the technical development to contribute the

Clean Energy development in the world.

RRU-3: New Research Reactor

The project of new research reactor in Vietnam

Vietnam plans to build a New Research Reactor under Inter-Governmental Agreement between Vietnam and
Russian Federation. Agreement has been signed for building a Center for Nuclear Science and Technology
(CNST). The main facility of the CNST is a high-power multi-purpose Research Reactor (RR) of 10 MW,
upgradable to 15 MW. The first phase of the project with Pre-FS has finished

The requested tender including Terms of Reference (TOR) has been transferred to ROSATOM for the
implementation of FS phase (second phase), which takes about two-year duration including approval.

EPC contract (third phase) could be started from the end of 2025 if FS phase will be accomplished

successfully.

Thailand experiences in establishing a new research reactor

The decision to embark on a new research reactor (RR) based on well justified needs. It requires preparation,
planning and established appropriate national infrastructure to ensure its safe, secure and sustainable
operation and utilization. The new RR project used IAEA Nuclear Energy Series No. NG-T-3.18, as a
guideline to provide a framework for self-assessment of readiness of a new RR project and the resource

requirements that it will impose.

RRU-4: RI production

Medical RI Production in Existing Reactors for Improving Domestic Preparedness

- Production of Mo0-99 and Ac-225 using PWR and Joyo —

The production technology of medical RI using existing domestic nuclear reactors has been studied to achieve
the self-sufficiency in Japan. The target nuclides considered are Mo/Tc, which is most commonly used in
medical diagnosis, and ?>>Ac which is recently known as effective alpha emitting nuclide for cancer treatment

named as “targeted alpha therapy”.
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Commercial reactor such as PWR is suitable for continuous and stable production of Mo because of its high
capacity factor and proper thermal neutron spectrum for **Mo(n,¥) reactions. Also, the experimental fast
reactor Joyo owned by JAEA provides high energy neutrons which are preferable to produce 2*3Ac efficiently
by ??Ra(n,2n) reactions. Our study showed that single large scale PWR has the potential to generate more
than half of the current domestic demand of *Mo (~1000Ci/week) and Joyo generates more than half of the
current world supply of ?>’Ac (~2Ci/year).

This research project is underway from 2020 to 2022 as a MEXT nuclear system research and development
project by a team of Tokyo City University, Kanazawa University, Nippon Medical Isotope Co., Ltd.
(NucMed), Mitsubishi Heavy Industries, and Japan Atomic Energy Agency (JAEA).

RRU-5: Neutron scattering

Neutron scattering in Indonesia

After 30 years in operation, Neutron Scattering Laboratory (NSLBATAN) Indonesia is still running for
various activities with its 7 (seven) Neutron Scattering Instruments. The Residual Stress Neutron
Diffractometer, FCD/TD and HRPD as well as the Neutron Radiography Facility are performing most of the
measurements from various users (universities, industries and other research centres and communities). The
SANS spectrometer runs some samples and becoming more available for users with biological samples. The
Triple Axis Spectrometer (TAS) just started a whole refurbishment with the help from universities in
Indonesia and abroad with the hope that will run some samples soon. Last but not least, HRSANS
spectrometer just stared to run some samples supplied by IAEA Expert who guided us last year. Hopefully

some meaningful data will be produced in the near future.

Neutron scattering studies at JRR-3

Neutron scattering measurements use thermal and cold neutrons with wavelengths of a few angstroms to
determine atomic arrangements and nano-scale structure of variety of materials. The neutron scatterings were
mainly used to determine magnetic structure of magnetic materials, but nowadays are widely used for studies
of physical, chemical, and biological materials and industrial application. Thus, in addition to the upgrading
of present facilities, many big neutron scattering facilities are under constructing in the world. Neutron
scattering facilities have atomic-reactor and accelerator types. We use two facilities properly for each purpose
to get the best results. In this presentation, we will introduce these present status of the neutron scattering

studies, and the position of the atomic-reactor type facilities against the accelerator facilities.

NAA-1: Progress report on environmental monitoring with multiple measurement techniques
including NAA

Australia

NAA demand at ANSTO in 2022 saw continued recovery from the events of the previous two years while
clashing with multiple system failures. With the arrival of some new components and the expected delivery

of more in the coming weeks, the laboratory is expected to be at full capacity again going into 2023. The
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NAA group has also experienced organisational change, now in a new part of ANSTO better aligned with
other gamma spectrometry users. Measurement of environmental samples has always been a part of routine
work and 2022 was no exception. The group also experimented with developing a capability to measure

fluorine using NAA in food packaging materials which is potentially an emerging environmental concern.

Bangladesh

During this time fish, poultry and their feed samples were analyzed using NAA for assessment of As and Cr.
In the absence of reactor beam, toxic metal accumulation was studied in shrimps by using Atomic Absorption
Spectrometry (AAS). Environmental radioactivity monitoring of geological samples was continued while the
reactor was temporarily shut down for renovation and maintenance purposes. Sixteen papers mostly related
to the project activities were published, and one of these papers was selected for the best paper awards of our

establishment.

China

PM2.5 and PM10 samples were collected in Beijing about twice a week. These samples were sent to Beijing
Normal University for PIXE analysis. The NAA platform at China Advanced Research Reactor (CARR) is
still upgrading. Chang’e-5 lunar soil samples, lunar meteorites, reference materials were analyzed by using
NAA in this year. NAA is a very important analytical method in China. In 2023, PM2.5 and PM10 samples
will be collected and analyzed by NAA.

Indonesia

Determination of the micronutrient composition of foodstuffs and marine product in six stunting prevalence
areas has been carried out using the Instrumental Neutron Activation Analysis (INAA) technique. These
results are expected to contribute to the government's efforts to reduce stunting prevalence. Besides that, it
can also complete the composition table of Indonesian food, especially the content of macro and micro

minerals.

Japan

Accurate analytical methods are required for the development of certified reference materials used for
calibration for analytical instruments and validation of chemical analysis. Neutron activation analysis is
recognized as a potential primary ratio method that can be applied to the development of certified reference
materials. In this presentation, I will introduce the precise determination of total bromine in plastics, the
purity evaluation of high-purity iridium bromide, and the impurity analysis of high-purity yttrium oxide and

high-purity titanium metal as examples of the application of neutron activation analysis.
Kazakhstan

Due to the temporary shutdown of the IVG.1M research reactor in connection with its transfer to low-

enriched fuel, the planned volume of investigations by NAA was substantially reduced. The plans for 2023
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are traditionally connected with the development of NAA methodology for the needs of geological and

adjacent sciences. We plan to master the comparative NAA semi-absolute method ko-INAA.

Korea

HANARO reactor operation was started from January 2022 after long shutdown. Single-comparator (SC)-
INAA method has been standardized for Co, Cr and Zn for dust particle CRM analysis and particulate matter
samples analysis. HyperGam peak fitting software is appropriate program for complex peaks analysis. The

sequential type WD-XRF has been installed and validated through Fluxana proficiency test participation.

Malaysia

The determination of heavy metals, U, Th and rare earth elements (REEs) concentration in soil samples
collected from an industrial area was performed using the NAA technique. The data were evaluated to
identify the degree of contamination of the soil and the sources of pollution. The data obtained can be used
as baseline data for the future. The sampling and analysis of soil samples will continue for other industrial

arcas.

Mongolia

Last years, we studied heavy and toxic elements and radioactivity isotopes in environmental samples of the
Ulaanbaatar city by X-ray fluorescence, gamma activation analysis and neutron activation analysis. In
addition, we are implementing a project for establishing a subcritical assembly in Mongolia. With the

successful implementation of this project, we will be able to conduct neutron activation analysis in Mongolia.

Philippines

INAA collaborative work with Vietnam through the Dalat Nuclear Research Institute was materialized just
recently, being able to conduct analysis on soil, sediments, volcanic ash and SRMs for arsenic (As) and
elemental profiles. INAA results of these samples will be used in the correlation of As in groundwater with
its bedrock. Food samples were also analyzed to explore elements identifiable with organic/inorganic farming

practices that can be utilized for authentication and provenance.

Thailand

For this year, the elemental analysis of PM2.5 emitted from different species of biomass burning and soil
using NAA, PIXE and ICP-MS has been implemented. PM2.5, PM10, soil and crop samples collected from
Phathumtani Province were also measured for their element concentrations using PIXE, h-XRF and ICP-
OES. In 2022, we will continue to analyze environmental samples such as PM2.5, PM 10, soil and crop using

NAA, PIXE and ICP-MS.

Vietnam
The ko-INAA method was used to analyze elements in baked clays and sediments for studying characterizing

archaeological materials in Oc Eo relic and erosion of Dinh An coastal, respectively. REEs are key marker
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elements for grouping/classification study. A new project on “Assessment of sediment transport in Ca Mau

coastal by nuclear and related techniques” was proposed in the 2025-2030 period.

NAA-2: Latest outcome using NAA

Standardization and Applications of Internal Mono-standard Neutron Activation Analysis

The ko-based internal mono-standard NAA (IM-NAA) using in-situ relative detection efficiency has been
optimized for analysis of small and large size as well as non-standard geometry samples. One large
representative sample analysis is sufficient instead of sub-sample analysis. This method gives elemental
concentration ratios with respect to one of the elements present in the sample. The main advantage of IM-
NAA method is that it doesn’t require any internal or external multi-elemental standard. In addition, it can
be applied to inhomogeneous and unknow chemical composition sample analysis. This presentation describes
a brief review on NAA, standardization procedure of IM-NAA and applications to various samples including

archaeological artifacts, nuclear materials and environment samples analysis.

Chemical characteristics of Ryugu particles returned by the Hayabusa2 spacecraft

The Hayabusa2 spacecraft collected surface and subsurface materials from the C-type asteroid Ryugu and
successfully returned these materials to the Earth on December 6th, 2020. Eight Ryugu particles were
allocated to the Phase-2 curation Kochi team. Five Ryugu particles weighing about 8 mg were analyzed by
INAA for the determination of elemental abundances. Large variations of elemental abundances in Ryugu
particles can be seen in Ca, Mn and rare earth elements due to the heterogeneously distributions of carbonate
and phosphate, respectively. Elemental abundances for Ryugu particles have similar to those of CI-chondrites
except for Hg. The differences of Hg between Ryugu particles and CI-chondrites reflect contamination of
the latter.

Wrap up session

Conclusions

The RRU project has quite broad topics and therefore it was agreed to focus on one and/or two specific topics
in the current phase (2021-2023) for better outcomes and improvements in knowledge.
The RRU project includes the following topics:

a. Neutron Activation Analysis (NAA)

b. Isotope Production including new isotopes

c. Neutron Scattering

d. BNCT, NR

e. Material Research

f. New Research Reactor

g. Human Resource Development

The meeting agreed the FY2023’s workshop would be held in Thailand.
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- RRU group
The specific topics in the nuclear science field were considered in the workshop of phase 2 (2021-2023)
according to a questionnaire to each member country. In this year, possible topics were picked up. 1)
RIs production including new RIs with a special emphasis to theragnostic for combining
diagnosis/therapy and their separation and/or purification, further the quality assurance and quality
control (QA/QC) for their practical use. 2) New research reactor, a future plan in SMR and several
plans for new reactors, further activities of fundamental researches for neutron scattering in plural

countries, were reported in the workshop.

- NAA group
NAA group agreed to continuously work on environmental samples for the next year. Environmental
samples cover not only "common" samples like air or soils but also others related to the environment
including ore or even food samples. Countries which do not have access to a reactor for NAA can use
an alternative method such as XRF/PIXE/ICP-MS. Where possible, comparison of NAA to other

methods would be interesting. Conclusion which was previously shown is not proposed to change.

Ebihara - requests list of publications related to FNCA activities for next coordinators meeting report.

Member countries are proposing the following for the current work cycle:

Country Type of Samples Method Target Elements
Australia Mineral samples NAA, compared to others All measurable
Bangladesh Soil & sediment, also foods NAA if reactor available, As many as
else natural radioactivity possible
China PM10, PM2.5,  reference = NAA, possibly PGAA and As many as
materials PIXE, ICP-MS possible
Indonesia Food sample NAA, ENAA As many as
possible
Japan Geological & chemical samples, RNAA, PGAA, INAA As many as
possibly meteorite possible
Kazakhstan Geological/sands ko-NAA
Korea Particulate matter, air dust, INAA, WD-XRF S (oxidation state),
Meteorites Cr, Co, Zn (Dust

CRM analysis),
possible  elements
(meteorites)

Malaysia Soil (industrial areas) NAA Heavy metals, trace
and REE
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Mongolia

Philippines

Thailand

Vietnam

Soil, Air particle, Bio monitor

Marine sediments, soil, Food,
maybe air particulate

PM2.5, PM10, Soil and crop
sample

Soil (erosion studies),

archaeological, bio monitor

NAA, XRF, GAA

NAA (Vietnam), maybe
XRF

PIXE, ICP-MS, XREF,
compared to NAA
NAA/cyclic, TXRF, ICP-
MS
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List of Participants

FNCA 2022 Workshop on Research Reactor Utilization Project

November 22" -24% 2022

Country Name Affiliation
Australia Mr Moshiul Alam Senior Technical and Product Specialist,
(RRU PL) ANSTO
Australia Mr Attila Stopic Neutron Activation Scientist,
(NAA PL) ANSTO
Bangladesh Dr Kamrun Naher Chief Scientific Officer, INST, AERE, Bangladesh
(NAAPL) Atomic Energy Commission
China Dr Xiao Caijin Professor,
(NAA PL) China Institute of Atomic Energy (CIAE)
Indonesia Mr Yusi Eko Yulianto Senior Engineer,
(RRU PL) National Reseacrh and Innovation Agency (BRIN)
Indonesia Dr Abarrul Ikram Senior Specialist in Nuclear Technology Development,
(RRU) National Reseacrh and Innovation Agency (BRIN)
Indonesia Mr Saeful Yusuf Researcher, Research Organization for Nuclear Energy,
(NAAPL) National Reseacrh and Innovation Agency (BRIN)
Japan Mr Wada Tomoaki FNCA Coordinator of Japan
(Coordinator)
Japan Dr Tamada Masao FNCA Advisor of Japan
(Advisor)
Japan Mr Obata Ryoji Ministry of Education, Culture, Sports, Science and
(MEXT) Technology (MEXT)
Japan Mr Kumagae Koichi Ministry of Education, Culture, Sports, Science and
(MEXT) Technology (MEXT)
Japan Ms Nakahara Risa Ministry of Education, Culture, Sports, Science and
(MEXT) Technology (MEXT)
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Country Name Affiliation
Japan Dr Ohtsuki Tsutomu Professor, Institute for Integrated Radiation and Nuclear
(RRU PL) Science, Kyoto University

Japan Dr Matsue Hideaki Senior Principal Engineer, JAEA Innovation Hub,

(RRU) Japan Atomic Energy Agency (JAEA)

Japan Mr Yoshikawa Kazuhiro Director, Nuclear Plant Engineering Department,

(RRU) Hitachi-GE Nuclear Energy, Ltd.

Japan Prof Takakai Naoyuki Professor,

(RRU) Tokyo City University

Japan Dr Kumada Takayuki Principal Researcher,

(RRU) Japan Atomic Energy Agency

Japan Dr Ebihara Mitsuru Visiting Professor & Professor Emeritus,
(NAAPL) Tokyo Metropolitan University

Japan Dr Miura Tsutomu National Metrology Institute of Japan, National Institute

(NAA) of Advanced Industrial Science and Technology (AIST)

Japan Prof Shirai Naoki Associate Professor,

(NAA) Kanagawa University

Japan Mr Sasaki Yuto Graduate School of Integrative Science and Engineering,
(Observer) Tokyo City University

Japan Ms Koike Aki Nuclear Safety Research Association (NSRA)
(Secretariat)

Japan Ms Otsu Natsuko Nuclear Safety Research Association (NSRA)
(Secretariat)

Japan Ms Inokoshi Chiaki Nuclear Safety Research Association (NSRA)
(Secretariat)
Kazakhstan | Mr Asset Shaimerdenov Head of Laboratory of Atomic Energy Safety Issues,
(RRU PL) Institute of Nuclear Physics
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Country

Name

Affiliation

Kazakhstan | Ms Irina Prozorova Head of Laboratory of Neutron Physics, Institute of
(NAA) Atomic Energy, National Nuclear Center (NNC)
Korea Dr Gwang Min SUN Head, HANARO Utilization Division,

(NAA PL) Korea Atomic Energy Research Institute (KAERI)
Korea Dr Kishore Babu Dasari Senior Research Scientist,

(NAA) Gyeongsang National University
Malaysia Mr Md Suhaimi Elias Research Officer,

(NAAPL) Malaysian Nuclear Agency
Mongolia Dr Munkhbat Byambajav Research Scientist, Nuclear Research Centre,
(RRU PL) National University of Mongolia
Mongolia Dr Damdinsuren Bolortuya | Scientific Researcher/Acting Director, Nuclear Research

(NAAPL) Center, National University of Mongolia

Philippines Dr Alvie Asuncion- Associate Scientist,

(RRU PL) Astronomo Philippine Nuclear Research Institute (PNRI)

Philippines Mr Joseph Michael D. Senior Science Research Specialist,

(NAA PL) Racho Philippine Nuclear Research Institute (PNRI)
Thailand Dr Kanokrat Tiyapun Reactor Manager,

(RRU PL) Thailand Institute of Nuclear Technology (TINT)
Thailand Dr Saensuk Wetchagarun Nuclear Engineer, Senior Professional Level,

(RRU) Thailand Institute of Nuclear Technology (TINT)
Thailand Dr Dussadee Rattanaphra Senior Nuclear Scientist,

(NAA PL) Thailand Institute of Nuclear Technology (TINT)
Vietnam Mr Duong Van Dong Researcher, Nuclear Research Institute (NRI),
(RRU PL) Vietnam Atomic Energy Institute (VINATOM)
Vietnam Dr Tran Tuan Anh Researcher, Nuclear Research Institute (NRI),

(NAAPL) Vietnam Atomic Energy Institute (VINATOM)
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Program of
FNCA 2022 Workshop on Research Reactor Utilization Project

November 22" -24™, 2022
Host Organization: Ministry of Education, Culture, Sports, Science and Technology of Japan (MEXT)
Date: November 22-24, 2022

Day 1: November 22
Plenary session
11:00-11:10 Opening Session
-Welcome address: Mr Obata Ryoji, MEXT, Japan
-Opening remarks: Mr Wada Tomoaki, FNCA coordinator of Japan
-Group photo
11:10-11:30 Overview of the FNCA projects and Major Issues of the Workshop
- RRU group: Dr Ohtsuki Tsutomu, Japan
- NAA group: Dr Ebihara Mitsuru, Japan
Parallel session (RRU)
11:40-13:00 RRU-1: Country report summary on isotope production including new isotopes
Chair: Indonesia
- Presentation: Mr Moshiul Alam, Australia
- Presentation: Dr Matsue Hideaki, Japan
- Discussion
13:00-14:00 Break
14:00-15:00 RRU-2: Activities on SMR Development
Chair: Japan
- Keynote speech: Mr Yoshikawa Kazuhiro, Japan
15:00-16:00 RRU-3: New Research Reactor
Chair: Philippines

- Keynote speech: Mr. Duong Van Dong, Vietnam
- Keynote speech: Dr. Saensuk Wetchagarun, Thailand
Parallel session (NAA
11:40-13:00 NAA-1: Progress report on environmental monitoring with multiple measurement
techniques including NAA
Note: Progress report should include following points:
1) Progress for the last 12 months period, comparing the initial plan and the degree

of achievement
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2) Any difficulties and how were those difficulties overcome?
3) Outstanding outcomes for the project(s).
4) Linkages with end-users; projects developed with end-users?
Chair: Mongolia
1. Progress report and discussion
Australia, China, Indonesia, Japan
13:00-14:00 Break
14:00-15:00 Chair: Thailand
2. Progress report and discussion
Kazakhstan, Korea, Malaysia
- Keynote speech: Mr Yoshikawa Kazuhiro, Japan
15:00-16:00 Chair: Bangladesh

3. Progress report and discussion

Philippines, Thailand, Vietnam

Day 2: November 23
Parallel ion (RR
11:00-11:50 RRU-4: RI production
Chair: Japan
- Keynote speech: Dr Takaki Naoyuki, Japan
11:50-13:00 RRU-5: Neutron scattering
Chair: Japan
- Keynote speech: Dr Abarrul Ikram, Indonesia
- Keynote speech: Dr Kumada Takayuki, Japan
13:00-14:00 Break
14:00-15:30 RRU-6: General discussion
Chair: Japan/Australia

- Discussion
- Drafting the meeting summary
Parallel ion (NAA
11:00-12:00 NAA-1: Progress report on environmental monitoring with multiple measurement
techniques including NAA (continued)
Chair: Japan
4. Progress report and discussion
Bangladesh, Mongolia
12:00-13:00 NAA-2: Latest outcome using NAA
Chair: Japan
- Keynote speech: Dr Babu Dasari, Korea
- Keynote speech: Dr SHIRAI Naoki, Japan
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13:00-14:00 Break
14:00-15:30 NAA-3: General discussion
Chair: Japan/Australia

- Discussion
- Drafting the meeting summary
Plenary session
15:35-16:00 Wrap up session
- Report of RRU Minutes and Discussion
- Report of NAA Minutes and Discussion
- Closing Remarks by Dr Tamada Masao, FNCA advisor of Japan

Day 3: November 24
Technical Visit
09:45-12:45 JRR-3, Nuclear Science Research Institute, Japan Atomic Energy Agency (JAEA)
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Minutes of
FNCA 2022 Workshop on Radiation Safety and Radioactive Waste Management

Project

January 17 - 18, 2023

i) Date January 17 - 18, 2023

ii) Venue Tokyo, Japan & Online (Zoom Web Meeting)

iii) Host Ministry of Education, Culture, Sports, Science and Technology of Japan
(MEXT)

iv) Participants A total of 28 participants from 10 countries (Australia, Bangladesh, Indonesia,
Japan, Kazakhstan, Malaysia, Mongolia, The Philippines, Thailand and
Vietnam). Listed in the List of Participants.

FNCA 2022 Workshop on Radiation Safety and Radioactive Waste Management (RS&RWM) Project was
held in Tokyo, Japan for two days from January 17 to 18, 2023 in a hybrid form. The workshop hosted by
Ministry of Education, Culture, Sports, Science and Technology of Japan (MEXT).

The program of the workshop is attached as Annex 1. The list of participants is attached as Annex 2.

Session 1: Opening Session
In the opening session the welcome remarks and opening remarks were delivered by Mr. Obata Ryoji, MEXT,

and Mr. Wada Tomoaki, FNCA Coordinator of Japan, respectively.

Session 2: Overview of Consolidated Report on NORM/TENORM

Prof. Kosako Toshiso, Project Leader of Japan, explained the issues with Naturally Occurring Radioactive
Materials (NORM) and Technologically Enhanced Naturally Occurring Radioactive Material (TENORM),
as well as the table of contents and the point for discussion to compile a consolidated report on NORM and

TENORM.

Session 3: Consolidated Report on NORM/TENORM

The participants from 10 countries gave a presentation of their draft version of the consolidated report,
followed by a question-and-answer (Q&A) session. Additional questions were sent to the presenters via email
to continue Q&A session in the session 6 of the next day. The summary of each report is attached as Annex

3.
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Session 5: Topics

As a movement of NORM and TENORM in the international organizations, the efforts of the IAEA, ICRP,
European Commission (EC), and other international organizations, were introduced by Dr. Hashimoto
Makoto, Japan Atomic Energy Agency (JAEA). As regards environmental radiation, which is the theme of
the next phase of this project, Prof. Yamanishi Hirokuni, Kindai University, explained about policy and report
of Japanese government related to the discharge of the ALPS treated water stored at TEPCO’s Fukushima
Daiichi nuclear power station, as well as IAEA’s review mission and annal amount of discharge of tritium.

The summary of each report is attached as Annex 3.

Session 6 and 7: Q&A and Discussion on Consolidated Report on NORM/TENORM and Summary
The participants had Q&A session and discussion from Australia in alphabetical order. The participants from
each country explained the progress of their consolidated report, and answered the questions that they have
received via email after the session 3.

FNCA 2023 workshop was decided to be held in Malaysia in November 2023, where member countries will
continue to work toward the completion of the consolidated report on NORM and TENORM.

Session 8: Closing Session

The workshop was closed with the closing remarks from Dr. Tamada Masao, FNCA Advisor of Japan.

Annex 3. Session Summary
Session 3 : Consolidated Report on NORM/TENORM

2) Australia (Mr. Duncan Kemp, Australian Nuclear Science and Technology Organisation
(ANSTO))
This discussion looks at the ways to improve NORM management within Australia. There is a strong
regulatory framework in Australia to manage NORM, provided by National Guidance in Radiation Protection
Series 15 - Safety Guide - Management of Naturally Occurring Radioactive Material (NORM). There are
nine jurisdictions within Australia and they each have their own way to defining and regulating NORM. A
recent review of NORM regulation was undertaken by the Radiation Health and Safety Advisory Council
(Australia’s peak scientific advisory council on radiation safety matters). This discusses that review and the
recommendations. The recommendations are to have international involvement, maintaining a leadership

role, developing a graded approach, international trade implications and communication.

3) Bangladesh (Dr. Khandoker Asaduzzaman, Bangladesh Atomic Energy Commission (BAEC))

Concentration of naturally occurring radionuclides (NORs) in industrial products and by-products may
become enhanced due to various industrial processes and subsequently form NOR enriched deposits/wastes
(for example, sludge, scales, produced water, pigging debris, discharges, residues etc.) within production
facilities thereby forming TENORM. National organization and legal & regulatory framework for radioactive

waste management including NORM/TENORM will be outlined in the presentation. The existing policy and
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regulatory clearance of NORM radionuclides has been highlighted. The probable NORM/TENORM
industry/sources in the country are mentioned. Lastly, present NORM characterization and management and

some challenges are also briefly discussed in the presentation.

4) Indonesia (Dr. Dadong Iskandar, The National Research and Innovation Agency (BRIN))

In the recent years the activity related to NORM/TENORM Management in Indonesia has increased. In this
report we will just describe the TENORM Management. The sources of TENORM in Indonesia are from
mining and industry as tin mining and processing, oil and gas company, coal power generation, etc. The
procedures of TENORM Management in Indonesia, in general, the company generated TENORM should
make radiological study to know what kind of radiation protection should be applied. If there are any
contaminated sites, they will ask to make a clean up for these sites. The TENORM residues/wastes would be
stored at their own interim storage. Indonesia has no final disposal for the TENORM Wastes. In the Report
we also describe regulatory infrastructure in Indonesia and also how it’s implementations. The issues related
to TENORM in Indonesia are: 1) The conflicting and inconsistent norms in some regulations in Indonesia,
therefore the coordination among authorities is necessary to establish the national system of TENORM
management in Indonesia; 2) Workers in Industry generated TENORM still have low knowledge of radiation
protection; 3) Interim storage of TENORM residue/waste has a very limited areas with poor quality; 4)
Indonesia has no a final disposal for TENORM waste.

5) Japan
(77)(Mr. Tatsuo Saito, Japan Atomic Energy Agency (JAEA))

As this country report of Japan, I’ll introduce here 2 topics:

1. Exemption from regulation of natural radioactive substances

2. Guideline for Ensuring Safety of Raw Materials and Products Containing U or Th

In summary, I’ll report as follows;

® Japan has two guidelines for NORM. The first is for NORM categorization with its containing
minerals or generic streams, into 8 groups to lead to each guideline dose (1 mSv/y or 10 uSv/y) for
action/exemption.

® The second guideline is for ensuring safety of NORM with preparing measures by screening with
flow chart of guideline radioactivity (1 or 10 Bg/g) to the targeted manufactures and consumer goods

for exposure reduction.

(-1 )(Hiroshi Yasuda, Hiroshima Univ.)
The radioactivity of the waste contaminated with natural uranium and its progeny nuclides, so-called
"uranium waste", cannot be expected to reduce over hundreds of thousands of years; rather, potential
exposures of future generations could be more significant than that of our generation, while it is characterized
by being a nuclide that exists in the natural environment from the immemorial time. From the perspective of
human history, it is natural to think that these legal systems and the thoughts underlying them will become

unclear in the not-too-distant future and will not be understood by future generations. To make a solution
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with consideration of these peculiar problems, we need more investigations from the viewpoint of not only
natural science/engineering but also humanities/social sciences including history, archeology, philosophy,

linguistics, etc. Some insight on this topic is to be presented.

6) Kazakhstan (Mr.Vycheslav Gnyrya, Institute of Atomic Energy of the National Nuclear Center of
the Republic of Kazakhstan (IAE NNC RK))

One of the main tasks facing the world community was the problem of handling of ionizing radiation sources,
radioactive waste and spent nuclear fuel resulting from human use of nuclear energy. This issue is also
relevant for Kazakhstan. Firstly because of the large amount of accumulated on the former grounds of nuclear
tests and is continuously generated at the enterprises of the uranium industry and in medical institutions of
radioactive waste. Secondly, due to the presence on the territory of Kazakhstan of five nuclear reactors, which
are the main sources of spent nuclear fuel.

A large amount of NORM/TENORM radioactive waste has been accumulated in Kazakhstan and there is a
tendency to an increase in its volume, which requires ensuring safe management of its, including disposal.
NORM/TENORM materials are represented by wastes of uranium mining, oil and gas production,
metallurgical industries in the form of dumps, tailings, contaminated soils, pipes, equipment, and so on.

To regulate the handling of radioactive waste, ionizing radiation sources and spent nuclear fuel management
in Kazakhstan, a number of documents in the form of Laws, Regulations and other normative legal acts are
being developed and revised on an ongoing basis. But despite the fact that Kazakhstan has a lot of experience
in this area, nevertheless, there are tasks in the regulatory legal framework and infrastructure of nuclear

energy facilities that require compulsory solutions in the near future.

7) Malaysia (Dr. Mohd Zaidi bin Ibrahim, Malaysian Nuclear Agency)

In Malaysia, any activities involving Naturally Occurring Radioactive Materials (NORM) are regulated under
the provisions of the Atomic Energy Licensing Act 1984 [Act 304]. Mineral processing, oil and gas, and tin
mining are the main industries involved with activities related to NORM. Clearance level are used to
determine whether the control of activities involving NORM are subjected to Act 304 and must comply with
all aspects of licensing, regulation, and safety to ensure the safety of workers, public, and environment.
Guides, codes, and standards are provided by the regulator to ensure all licenses comply with requirements
and the goals imposed in regulations are achieved. Residues containing NORM less than clearance limits

are regulated under Environmental Quality Act 1974 (Act 127).

8) Mongolia (Ms. Batdelger Uranchimeg, Nuclear energy commission of Mongolia )

Mongolia is a developing country without nuclear industries. Radioactive waste is generated from
radioisotope applications in medicine, research, agriculture, geology, mining, and industries. These wastes
are not well characterized and stored in less than adequate conditions. The generation of disused radioactive
waste is centrally stored at the Isotope Center (IC), which was constructed in 1987.

The huge volume of naturally occurring radioactive materials (NORM) wastes produced annually by NORM

related industries in Mongolia and it deserves to come to the attention of national environmental protection
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agencies and regulatory bodies. NORM wastes constitute, by and large, unwanted byproducts of industrial
activities as diverse as coal, copper, zinc, lead and rare earth mines, oil and gas wells. In many of these
branches of industry, the problem of naturally occurring radioactive materials is present.

The main source of risk for workers and public is the short-lived radon daughter products present in air. This
source of risk is present in Mongolia, due to its geological condition. Most of the territory of the country is
presented by granite with enhanced concentration of uranium.

These granites are the main source of the uranium in radioactive mineral deposits and NORM in other non-
uranium mining sites and lakes. Currently, the NORM regulation is on final stage of approving by the
Government of Mongolia. Most concepts (graded approach, exemption, notification, authorization etc.) are
already included in the Mongolian regulatory framework.

As of March 2020, there are 69 coal mines, 23 mines of other mineral resources, 4 rare earth mining, 2 oil
exploiting company has valid exploitation licenses and 13 TPPs, 144 building material factories under the
sampling program for control of NORM by the regulatory body. NORM generating industries have not been
identified in the country completely. Radon issue is not yet explicitly mentioned in the Mongolian regulatory
framework apart from some articles in different documents. Radon Action Plan is not approved and Radon
Survey was not carried out in Mongolia. Regulatory limits for workplaces, mining sites. Indoors (1110 Bg/m?
for workplaces, 200 and 100 Bg/m? for existing and new buildings, respectively) specified in national BSS
(2015). General agency for specialized inspection /MES/ and its branch Metropolitan inspection agency
/MIA/ started to carry out some Radon measurement campaigns in public buildings such as schools,
kindergartens in Ulaanbaatar during last several years. Lack of laboratory capacity, human resources and
absence of National radon action plan are the main challenges for NORM regulation in Mongolia. However,
a limited number of instruments from various manufacturers is currently in use, but unable to ensure the
required Quality Control of radon measurements in the country. The large distances need to be travelled to
carry out a nation-wide radon survey in Mongolia is also challenging task. Therefore, international
cooperation (e.g. with the bilateral or the regional) is important for strengthening of regulatory control of
NORM residues and also establishment of nationwide radon survey in Mongolia
Besides, since the beginning of uranium prospecting in 1945, more than 12 uranium deposits, 100 hundred
uranium occurrences, around 1400 anomalies have been discovered within Mongol-Priargun, Gobi-Tamsag,
Khentei-Daur, Northern Mongolian metallogenic provinces. Mongolia is the 11th ranking uranium resources
in the world. The Badrakh Energy Co Ltd has been tested Dulaan- uul project which done by in-situ
technology, and after two years of pilot operations, approximately 20 tons of uranium will be produced during

operation, and over 260 tons of radioactive waste generated per year.

9) The Philippines (Ms. Kristine Marie Romallosa, Philippine Nuclear Research Institute (PNRI))
The overview of potential sources of naturally occurring radioactive materials in the country are discussed.
The sources are from coal mining and industry, mineral mining of copper, gold, iron among others, oil and
gas exploration and fertilizer industry.

There are several R&D activities on characterization of NORM Levels in PH.  This includes the

radioactivity concentrations in soil, some building materials, NORM industries such as coal and minerals
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processing, and radon levels. The goals of these studies are for policy recommendations on radiation
protection and management of NORM.

Not specific to NORM / TENORM, but exemption concentrations including bulk amount of solid materials,
above which will need regulatory control is indicated in the regulations. But there is still no existing policy
and legislation on the control and management of NORM in the Philippines. Although there are some
regulations with regards to radioactive waste management which covers the requirements for the
management of wastes arising from NORM processing, these industries are currently not regulated.
Current, waste management options do not include NORM / TENORM. There was an IAEA Occupational
Radiation Protection Appraisal Service (ORPAS) Mission that was conducted in 2022 and among the main
recommendations is for the country to establish and enforce requirements for the protection of workers. With
this, it is hoped that more progress will be made in terms of policy and regulation of NORM/TENORM in

the near future.

10) Thailand (Dr. Klitsadee Yubonmhat, Thailand Institute of Nuclear Technology (TINT))

Studies on NORM/TENORM waste generated in Thailand were introduced in 2002 and the information on
NORM types, quantities, and sources remains scarce. Natural radionuclide contents in various contaminated
materials were investigated and the results showed that NORM found in some materials were highly
enhanced, especially the precipitate/waste from the tantalum processing and the residues from the disused
rare earth processing facility. However, more NORM/TENORM waste studies are needed so as to acquire
NORM information from all sectors that could generate such waste. This could not only improve the
protection of the public and the environment from the potential risks due to the natural radiation from
NORM/TENORM waste but also assist the development of national NORM regulatory programs. The
NORM/TENORM contaminated materials from abroad require special attention, because they were brought
unintentionally into the country. Here, the capability and availability of the radiation surveillance systems at
the importation gates should be checked. There will be a problem with the inadequacy of the RWMC'’s storage
space for NORM/TENORM contaminated materials. This problem might be also aggravated if the ministerial

regulation being drafted is promulgated.

11) Vietnam (Mr. Nguyen Thanh Thuy, Institute for Technology of Radioactive and Rare Elements
(VINATOM))
Naturally occurring radioactive material (NORM) and technologically enhanced naturally occurring
radioactive material (TENORM) are generated in Vietnam by the uranium, rare earth, mineral placers mining
and processing, and other resources sectors. Vietnam is in rich coastal resources with placer reserves of over
650 million tons. Placers are mainly concentrated in central Viet Nam. Some minerals can be separated from
mineral placers such as Ilmenite, Leucoxene, Rutile, Zircon, Rare Earth minerals, and Monazite. NORM is
usually generated during this mineral beneficiation. This rad-waste is buried at the mining site. TENORM
comes from zircon and monazite production. It is transported to the licensed disposal location and buried

underground with strict standards.
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Because of the stopping of the first nuclear plant (located in central Ninh Thuan province) project, uranium
mining, and processing in Vietnam have also stopped in 2016. 100 tons of uranium tailing from the state
project (2012) on reserve searching and evaluating of 8000 tons of U3Og were treated and disposed of by
shallow geological burial method before the stopping decision. Current research on uranium is being carried
out on a small scale in research facilities. The amount of generated NORM/ TENORM is now relatively
small.
Vietnam has a large rare earth reserve (over 20 million tons), in which some minerals have radioactive
activity like monazite and xenotime. There isn’t any deep rare earth mining plant in operation in Vietnam.
NORM/TENORM related to rare earth was born primarily from research activities. These rad wasted were
treated and managed in the temporary warehouse of rare earth companies and research institutes.
In general, the NORM and TENORM in Viet Nam were relatively well managed but there are some problems
related to these rad-wastes:
- Upgrade or expand the small existing radioactive waste management facilities.
- Develop management documents related to radon gas in houses in high rise buildings and in underground
public works, and mines.
- Improve the capacity of state management agencies to be able to control all NORM/TENORM related
industries in order to prevent environmental incidents and accidents related to NORM/TENORM.
- Strengthen the capacity of technical assistance agencies in appraisal and assessment related to exemption,

licensing, liquidation as well as environmental monitoring for NORM/TENORM waste landfill sites.

Session 5: Topics
1) International Movement of NORM/TENORM

Dr. Hashimoto Makoto (Japan Atomic Energy Agency)
International organizations have been worked on NORMTENORM. Items in below looks important actions.
ICRP published Publication 142, ‘Radiological Protection from Naturally Occurring Radioactive Material
(NORM) in Industrial Processes’ in 2019. It recommends that NORM presents no real prospect of
radiological emergency and optimized radiation protection complement already placed hazard management.
Reference levels were indicated.
IAEA held international conference ‘management of naturally occurring radioactive material (NORM) in
industry’ in 2020. Proceedings was issued in 2022. Many actions made by many countries ware introduces
and discussed. It looks it contributed to make the specific safety guide No. SSG-60 ‘Management of Residues
containing naturally occurring radioactive material from uranium production and other activities’ in 2021.
EC published documents for radiation protection from TENORM. In 1999. EC established reference levels
for regulatory control of work places effected with TENORM. USEPA published information about
TENORM in USA. WNA summarized NORM information in the world.

These actions are based on the data in the science report of UNSCEAR issued several times from 1977.

135



2) Environmental radiation related to Radiation Waste Management

Prof. Yamanishi Hirokuni (Kindai Univ.)
Introduction report about “Discharge of ALPS treated water” by using public materials from METI and
TEPCO
Mid-and-Long-Term Roadmap towards the Decommissioning of TEPCO's Fukushima Daiichi Nuclear
Power Station (FDNPS) Units 1-4 1)
Firstly adopted in December 2011, the Mid-and-Long-Term Decommissioning Roadmap clarified that the
Government of Japan (GOJ) lead the entire decommissioning effort. = Since then, GOJ revised the roadmap
several times to set appropriate milestones and timeline.
Water management 2) (One of the key issues); Water for cooling fuel debris touches that debris, and thereby
becomes highly contaminated water containing highly concentrated radioactive materials. New contaminated
water is generated due to mixing of this highly contaminated water with groundwater and rainwater that flow
into buildings. For example, putting impermeable (frozen-soil) wall led successful reduction of the amount
of generating contaminated water and removal of stagnant water.
ALPS treated water 3); “ALPS treated water” is the water which has been purified from contaminated water
and in which the radioactive materials are removed by ALPS (multi-nuclide removal equipment) to meet the
regulatory standards with an exception of tritium. The number of storage tanks on the site exceeds a thousand,
which could be an obstacle to secure a site for the planned decommissioning of the plant.
How to discharge the ALPS treated water into the sea 3) ; Concentrations of the radioactive materials will be
far below the regulatory standard values by 1) purifying/re-purifying the radionuclides other than tritium;
and 2) diluting by sea water. Discharge into the sea at the FDNPS will be monitored/reviewed by third parties
such as IAEA.
Decision-making process handling treated water 4) ; Contaminated water that has been treated and purified
is being stored in tanks at the FDNPS. At current time, the Japanese government is deciding what to do with
this water while basing its decision upon reports from the Subcommittee on Handling of the ALPS Treated
Water, the opinions of stakeholders, such as the residents of Fukushima, and while also considering measures
to prevent damage caused by harmful rumors. TEPCO will appropriately handle this treated water based
upon the policy stipulated by the government. Regardless of the treatment method employed, they will

comply with legal requirements and engage in measures to avoid damage caused by harmful rumors.

Reference

1) https://www.meti.go.jp/english/earthquake/nuclear/decommissioning/pdf/1f status 20220307.pdf

2) https://www.meti.go.jp/english/earthquake/nuclear/decommissioning/index.html#sp

3) https://www.meti.go.jp/english/earthquake/nuclear/decommissioning/atw.html
Hhttps://www.tepco.co.jp/en/hd/decommission/towards _decommissioning/Things you should know more about decomm

issioning/answer-12-e.html
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List of Participants
FNCA 2022 Workshop on Radiation Safety and Radioactive Waste Management
Project

January 17 - 18, 2023

Country Name Title

Australia Mr. Duncan Kemp Manager, Waste Management Services
Nuclear Operations

Australian Nuclear Science and Technology
Organisation (ANSTO)

Bangladesh  [Dr. Khandoker Asaduzzaman | Chief Scientific Officer,

(PL) Bangladesh Atomic Energy Commission (BAEC)
Indonesia Dr. Hendra Adhi Pratama Leader of Research Group on Radioactive Waste
Management Technology

Research Center for Nuclear Fuel Cycle and
Radioactive Waste Technology
The National Research and Innovation Agency (BRIN)

Indonesia Dr. Dadong Iskandar Researcher

Research Center for Nuclear Fuel Cycle and
Radioactive Waste Technology

The National Research and Innovation Agency (BRIN)

Indonesia Mr. Sucipta Researcher

Research Center for Nuclear Fuel Cycle and
Radioactive Waste Technology

The National Research and Innovation Agency (BRIN)

Indonesia Mr. Totti Tjiptosumirat National Liaison Officer for IAEA, RCA & FNCA
(Observer) National Research and Innovation Agency (BRIN)
FNCA Coordinator of Indonesia

Japan Mr. Wada Tomoaki FNCA Coordinator of Japan
(Coordinator)
Japan Dr. Masao Tamada FNCA Adpvisor of Japan
(Advisor)
Japan Prof. Kosako Toshiso Professor Emeritus,
(PL) The University of Tokyo
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Country

Name

Title

Japan

Mr. Saito Tatsuo

Assistant Principal Engineer,

Predisposal Management Office

Planning Department

Decommissioning and Radioactive Waste Management
Head Office

Japan Atomic Energy Agency (JAEA)

Japan

Dr. Hashimoto Makoto

Principal Engineer/General Manager,
Radiation Protection Department,

O-arai Research and Development Institute,
Japan Atomic Energy Agency (JAEA)

Japan

Prof. Yasuda Hiroshi

Professor,

Research Institute for Radiation Biology and Medicine
(RIRBM),

Hiroshima University

Japan

Mr. Yukio Sakamoto

Assistant General Manager
ATOX CO., LTD.

Japan

Prof. Yamanishi Hirokuni

Director, Professor
Atomic Eneregy Research Institute
Kindai University

Japan

Mr. Obata Ryoji

Ministry of Education, Culture, Sports, Science and
Technology (MEXT)

Japan

Mr. Kumagae Koichi

Ministry of Education, Culture, Sports, Science and
Technology (MEXT)

Japan

Ms. Nakahara Risa

Ministry of Education, Culture, Sports, Science and
Technology (MEXT)

Japan

Ms. Takemura Kyoko

Nuclear Safety Research Association (NSRA)

Japan

Ms. Inokoshi Chiaki

Nuclear Safety Research Association (NSRA)

Japan

Ms. Koike Aki

Nuclear Safety Research Association (NSRA)

Japan
(Secretariat)

Ms. Che Jongah

Nuclear Safety Research Association (NSRA)
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Country

Name

Title

Kazakhstan | Mr. Vycheslav Gnyrya Deputy Director for Tests
(PL) Institute of Atomic Energy of the National Nuclear
Center of the Republic of Kazakhstan (IAE NNC RK)
Malaysia Dr. Mohd Zaidi bin Ibrahim | Manager
(PL) Waste Technology Development Centre
Waste Technology and Environmental Division
Malaysian Nuclear Agency
Mongolia Ms. Batdelger Uranchimeg | Senior officer
(PL) The Executive Office of Nuclear Energy Commission
Philippines Ms. Kristine Marie Supervising Science Research Specialist,
(PL) Romallosa Philippine Nuclear Research Institute (PNRI)
Thailand Dr. Klitsadee Yubonmbhat Nuclear Scientist
(PL) Thailand Institute of Nuclear Technology (TINT)
Vietnam Mr. Nguyen Thanh Thuy ResearcherCenter for Technology of Radioactive Waste
(PL) Treatment and Managementlnstitute for Technology of
Radioactive and Rare Elements (VINATOM)
Vietnam Ms. Doan Thi Thu Hien Researcher

Center for Technology of Radioactive Waste Treatment
and Management

Institute for Technology of Radioactive and Rare
Elements (VINATOM)
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Program of
FNCA 2022 Workshop on Radiation Safety and Radioactive Waste Management

Project

#Meeting Time is Japan standard time.

14:00 — 14:15 Session 1: Opening Session

Chair : Prof. Kosako Toshiso (Japan)

1) Welcoming Remarks: Mr. Obata Ryoji (MEXT)

2) Opening Remarks : Mr. Wada Tomoaki (FNCA coordinator of Japan)

3) Introduction of Participants

14:15 - 14:25 Session 2: Overview of Consolidated Report on NORM/TENORM
1) Consolidated Report on NORM/TENORM : Prof. Kosako Toshiso
(Japan)
14:25 - 15:40 Session 3: Consolidated Report on NORM/TENORM

Chair : Dr. Mohd Zaidi bin Ibrahim (Malaysia)
(Presentation 12min + Q&A 3min)

1) Australia

2) Bangladesh

3) Indonesia

4) Japan
15:40 - 15:50 Break
15:50-17:20 Cont. of Session 3

Chair : Dr. Hendra Adhi Pratama (Indonesia)
5) Kazakhstan

6) Malaysia

7) Mongolia

8) the Philippines

9) Thailand

10) Viet Nam

17:20-17:25 Session 4: Wrap-up of Day 1
Day 2
14:00 — 14:40 Session 5: Topics

Chair : Dr. Klitsadee Yubonmbhat (Thailand)

(Presentation 15min + Q&A 5min)

1) International movement of NORM/TENORM : Dr. Hashimoto Makoto
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(Japan)
2) Environmental radiation related to Radioactive Waste Management :

Prof. Yamanishi Hirokuni (Japan)

14:40 — 15:45 Session 6: Q&A and Discussion on Consolidated Report on
NORM/TENORM
Chair : Mr. Duncan Kemp (Australia)
In accordance with Q/A of each country, proceed with the discussion
from Australia in alphabetical order.

15:45-16:00 Break

16:00 - 17:00 Cont. of Session 6

17:00 — 17:15 Session 7: Summary
Summary of the Discussion : Prof. Kosako Toshiso (Japan)

17:15-17:20 Session 8: Closing Session

1) Wrap-up
2) Closing Remarks : Dr. Tamada Masao (FNCA Advisor of Japan)
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Minutes of
FNCA 2022 Workshop on Nuclear Security and Safeguards Project

January 10% =12, 2023

Mr. Permsuk Sutchaphiwat, Secretary General, Office of Atoms for Peace (OAP) and Mr. WADA Tomoaki,
FNCA Coordinator of Japan, delivered the opening remarks. Thereafter, the Workshop officially commenced.
After the Opening Remarks, the introduction by each Workshop participant followed. The 12th FNCA
Workshop (Hybrid) had 38 participants from twelve countries: Australia, Bangladesh, China, Indonesia,
Japan, Kazakhstan, Korea, Malaysia, Mongolia, Thailand, Philippines and Vietnam, and 2 organizations:
International Atomic Energy Agency (IAEA) and European Commission-Joint Research Centre (EC/JRC).

Following the participants’ introduction, Mr. NAOI Y osuke, FNCA Nuclear Security and Safeguards Project
Leader of Japan, moderated the adoption of the workshop agenda. The agenda was accepted by the

participants and the workshop with eight sessions was opened.

Sessions 1&2: Country Report

Moderator:

Ms. Lydia Ilaiza Binti Saleh, Department of Atomic Energy Malaysia (Atom Malaysia), Malaysia
Mr. Chen Chen, State Nuclear Security Technology Center (SNSTC), China

12 countries (Australia, Bangladesh, China, Indonesia, Japan, Kazakhstan, Korea, Malaysia, Mongolia,
Philippines, Thailand, and Vietnam) presented their country reports that included the updates on the
developments and improvements since the 2021 Workshop regarding the implementation of safeguards and
nuclear security, the promotion of nuclear security culture and capacity building activities.

All countries reported close cooperation with international or regional organizations and other countries, to
strengthen nuclear safeguards and security capacity building. Almost all countries have implemented
activities to continuously improve their respective nuclear security and safeguards regime through bilateral
and multilateral cooperation with the IAEA, other countries and organizations.

The consolidation of the country reports is covered in Session 6 of the Country Report Summary.

Session 3: Discussion on Nuclear Forensics

Moderator:

Ms. Kaitlyn Toole, ANSTO, Australia

Presentations were delivered by Thailand, Indonesia and Japan
Ms. Harinate Mungpayaban, OAP, Thailand

Mr. Khairul, BRIN, Indonesia
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Ms. NORO Naoko, ISCN/JAEA, Japan

Special Lectures on Regional Cooperation on Nuclear Forensics:
Dr. Eva Kovacs-Szeles, IAEA

Dr. Klaus Mayer, EC/JRC

I. The Plan or Results of the Hands-on Training Exercise on Nuclear Forensics

Ms. MUNGPAYABAN presented plans for a regional hands-on training exercise on nuclear forensics, which
is anticipated to be held in July 2023 after being delayed by Covid-19. This event will include lecture sessions,
a table top exercise and country reports and will consider characterization and management of crime scenes,
nuclear forensics laboratory practices, and interpretation and reporting. Delivery of the training exercise will
be supported by the US DOE, EC/JRC and the Integrated Support Center for Nuclear Nonproliferation and
Nuclear Security, Japan Atomic Energy Agency (ISCN/JAEA).

A question was raised by Australia how the effectiveness of the training would be evaluated. Ms. Noro of
JAEA introduced some evaluation methods including course survey, observation by instructors and post-

course discussion with lecturers.

I1. Indonesia’s plan for Building Nuclear Forensics Capacity in BRIN

Mr. KHAIRUL outlined the nuclear forensics stakeholders in Indonesia (BAPETEN (regulatory), POLRI
(national police) and BRIN (research and innovation)), including their various shared roles. Current and past
activities in joint training and exercises, research, outreach and coordination among stakeholders and nuclear

forensic analysis were outlined.

Key future activities were then described by Mr. Khairul. These were research (including participation in the
upcoming IAEA CRP), improving the quality of the national nuclear forensics library, undertaking a national
nuclear forensics assessment (including potential preparation of nuclear forensic laboratories outside Java)

and joining the ITWG.

A question was raised by Australia about the number of nuclear forensics laboratory anticipated to be needed
outside Java. Mr. Khairul indicated that preliminary consultation suggested the need for a laboratory in each

major city.

Bangladesh queried whether it was possible for States to join the upcoming CRP; response to this was

deferred to Dr. Kovacs-Szeles’ presentation.
I11. Outline of short TTX in this WS

Ms. NORO provided an overview of the benefits of table top exercises and provided a high-level overview

of table top exercise.
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A question was raised by Australia if there was any intention to share the exercise for member states to
utilized with their stakeholders. Ms. Noro indicated there was no such intent to date but that materials could

be shared in the future FNCA workshop.

IV.IAEA’s Activities on Regional Cooperation on Nuclear Forensics

Dr. KOVACS-SZELES commenced with a brief overview of the function of the IAEA and an introduction
to nuclear forensics in the context of nuclear security. She then described in detail the mechanisms by which
the IAEA support capacity building in nuclear forensics, namely training, publications and advisory services

(e.g. expert missions, technical meetings).

An overview of the new Coordinated Research Project on Nuclear Forensics, Nuclear Forensics Science to
Bridge the Radiological Crime Scene to the Nuclear Forensics Laboratory (J02020), was provided. This CRP

is currently open for proposals.

Dr. Kovacs-Szeles concluded by speaking to specific regional capacity development activities undertaken by
the IAEA. Examples of past activities included the October 2022 ASEAN Regional Training Course on
Nuclear Forensics hosted by the Republic of Korea and the ANSTO-hosted Regional Training Course on
Practical Introduction to Nuclear Forensics in November 2022. Future activities were also introduced,
including the International Training Course on Nuclear Forensics to be hosted by Thailand in August 2023
and the proposal to host in Quarter 3 2023 in Indonesia a Regional Workshop on Advancing Nuclear

Forensics.

V. EC-JRC’s Experiences on Regional Cooperation on Nuclear Forensics

Dr. MAYER provided context to capability development, noting that development of technical capabilities
(evidence management and material analysis and interpretation) must be underpinned by strengthening of
national frameworks and human capital. A general approach to establishing a road map for capability
development was outlined, which highlighted the importance of establishing existing national capabilities
and regional partnerships, and then developing a road map to address gaps between what these provide and
the required capability. Such a road map will include national effort, regional initiative and international
incentive, and be supported by existing guidance (e.g. IAEA, GICNT). Dr. Meyer highlighted that capacity
building projects should catalyze process, facilitate inter-agency cooperation, leverage national/regional

capabilities and support sustainability.

Two specific examples of regional cooperation programs were provided; in ASEAN Countries, with support
from the EU CBRN Centre of Excellence in collaboration with the US DOE, and the GUAM countries
(Georgia, Ukraine, Azerbaijan and Moldova), which was a partnership between the EU, US DOE/NNSA -
NSDD and GUAM SMEs. A number of common features between the projects were highlighted, such as
success of an initial pilot project leading to further funding and the maintenance of a high tempo of activities

to sustain momentum.
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In the ASEAN countries, the project sought to address the needs of a wide range of stakeholders, with
activities ranging from awareness raising workshops for decision makers to hands-on technical training. Key
outcomes were capability development and the building of networks. This project catalyzed the greater

regional involvement in international forums such as the IAEA, ITWG and GICNT.

The GUAM program has incorporated three key project areas; development and implementation of national
nuclear forensic libraries, bolstering, sustaining and standardizing technical nuclear forensics capabilities and
human capability development. A number of activities were undertaken in each project area, with a focus on

drawing upon regional technical capabilities and sharing of learnings and experiences.

Dr. Mayer concluded by highlighting the benefits of regional cooperation, including building on existing
framework and trust, catalyzing development of capabilities, enhancing build-up of expertise and enabling

efficient use of resources.

A question was raised by Ms. Noro of Japan if there was any database of experts in nuclear forensics to
support sustainment of networks. Both Dr. Kovacs-Szeles and Dr. Mayer identified some significant
challenges, including the qualification of experts and data protection. The IAEA and EC-JRC both maintain
informal registers of experts who may support training implementation.

Materials analysis and interpretation)

Session 4: Discussion on Good Practice on Export Controls and AP Declaration
Moderator:

Ms. Sung Yoon PARK, KINAC, Republic of Korea

Presentations were delivered by Thailand, Japan, and Indonesia

Mr. Sarun Soongsawang, OAP, Thailand

Mr. Victor Siregar, ISCN/JAEA, Japan

Mr. Khairul, BRIN, Indonesia

In this session, three member countries, Thailand, Japan, and Indonesia, shared their good practices on Export
Control (EC) and Additional Protocol (AP) declaration. After the presentations, a round table discussion was
held on the next step of sharing good practices on EC and AP declaration. Mr. Victor Siregar from
ISCN/JAEA presented Japan's proposals for the next step. He suggested milestones of the next step:
collecting information for challenges and good practices on EC and AP declaration from member countries
by May 2023, drafting a summary report by August 2023, and holding an online AP-CIT training for FNCA
member countries in March 2024. The FNCA Members agreed on the proposal in general by recognizing the
explanation of the FNCA secretariat that the suggested timelines may vary after. The FNCA secretariat is
communicating with the U.S. and ROK regarding support for the AP-CIT training. The FNCA secretariat
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will seek the IAEA's procedure and requirements for publishing the final report as an IAEA information
circular (INFCIRC).

L. Presentation by Mr. Sarun Soongsawang

Mr. Sarun Soongsawang from the Office of Atoms for Peace (OAP) of Thailand presented on ‘AP
Implementation and Export Controls in Thailand.” He first elaborated on the legal and regulatory framework
for AP implementation and EC in Thailand. He explained the history of safeguards implementation. He also
outlined the regulatory structure of the OAP and safeguarding facilities. In addition, he reported the
regulatory framework of EC on items related to weapons of mass destruction (WMD). Finally, he accentuated

Thailand's National Single Window as a good practice of EC.

I1. Presentation by Mr. Victor Siregar

Mr. Victor Siregar from the Integrated Support Canter for Nuclear Non-proliferation and Nuclear Security
(ISCN) of Japan Atomic Energy Agency (JAEA) presented on ‘Good Practices on EC in Japan and AP
Declaration.” He first elaborated on the AP and EC provisions and explained the obligations that arose under
such provisions. In addition, he outlined how Japan has established and is strengthening its EC system.
Finally, he explained the flow of the AP declarations in Japan prior to submit them to the IAEA. As IAEA
drew out Broader Conclusion (BC) for Japan in 2022, it is confirmed that all AP declarations for the year
2021/2022 submitted to the IAEA were correct and completed.

III. Presentation by Mr. Khairul

Mr. Khairul from the National Research and Innovation Agency of Indonesia (BRIN) presented the topic of
‘Discussion of Good Practice on EC and AP Declaration.” He explained the status of EC in Indonesia,
including its regulatory systems. Although Strategic Trade Control (STC) dealing with dual-use items is not
fully established in Indonesia, Indonesia is strengthening STC on the way forwards to include dual-use items
by adopting the Online Single Submission (OSS) licensing process in 2020. Finally, Mr. Khairul explained
Indonesia’s annual AP declaration process, which has been enhanced to guarantee completeness and

correctness.

Session 5: Nuclear Security Stakeholder Matrix

Moderator:

Ms. Gerelmaa Gombosuren, The Executive Office of the Nuclear Energy Commission (NEC), Mongolia
Presentations were delivered by Japan

Mr. NAOI Yosuke, ISCN/JAEA, Japan

Ms. NORO Naoko, ISCN/JAEA, Japan

I. Presentation by Mr. NAOI Yosuke
Mr. NAOI presented the outcome of the virtual Technical Workshop on Nuclear Security Stakeholder Matrix

in July 2022. His outcome is based on 3 contents which include an objective matrix table, three years of
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activities in FNCA, and the outcome of the technical workshop. He first introduced objectives of nuclear
security stakeholder matrix project.

The objectives are to get a full picture of the nuclear security activities of a state, identify gaps in
infrastructure development for a state’s nuclear security regime, identify gaps in capacity building on nuclear
security, and facilitate coordination and cooperation among the relevant agencies. He also presented the
summary of 3 years of activities in FNCA.

The proposal to start the matrix table project was first discussed at the 10th Annual Workshop of NSSP online.
After the 11th Annual Workshop of NSSP via online, six member countries Indonesia, Japan, Kazakhstan,
Mongolia, Philippines, and Thailand completed the matrix table and share the results.

In July 2022, the Technical Workshop on the Nuclear Security Stakeholder Matrix was organized via online
with the participation of Indonesia, Japan, Kazakhstan, Mongolia, Philippines, and Thailand. In this
workshop, findings from the trial, and instructions for making the tables were presented. As a result of the
findings from the trial the following issue was brought out: it is difficult for one organization to cover all the
parties involved in ensuring nuclear security in a state, creating a matrix table enables each FNCA Member
State to identify the roles of stakeholders, identify gaps, and understanding of the national nuclear security
regime. In order to identify the gap between responsibilities and capabilities, it is necessary to describe the
responsibilities and necessary capabilities in as much detail as possible.

General instructions for matrix development were introduced. Among them, the matrix should reflect the
current status and identify gaps for improvement, describing responsibilities and capabilities. The matrix
template is just a template, so that each country should modify it to be appropriate for its national regime,
there is no intention to share any sensitive information in this Stakeholder Matrix Project; however, it is still
strongly recommended to share among the stakeholders at the national level, and if possible, interview

stakeholders for accuracy.

I1. Presentation by Ms. NORO Naoko

Ms. NORO presented the next step of nuclear security stakeholder matrix project.

Ms. Noro proposed a regional workshop on specific topics which FNCA Member States identified through
matrix project, and such workshop can be developed or supported by NSSCs of FNCA Member States. She
also suggested to support the development of an NSSC of FNCA members. Ms. Noro mentioned that the
achievement of the Stakeholder Matrix Project outside of FNCA can be shared with other networks such as

IAEA NSSC Annual Meeting Feb. 2023.

Session 6: Country Report Summary

The compilation of the country report summary (from Sessions 1 and 2) was presented by Ms. Harinate
Mungpayaban (OAP). Edits and comments were received and incorporated in the country report summary.
The Summary is attached to this report as “Country Report Summary.” The updated Country Report
Summary will be posted on the FNCA website.
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Session 7: Concluding Session

Mr. NAOI Yosuke, Project Leader of Japan, concluded the workshop by providing a summary of what had
been discussed and the proposals that were made. He encouraged FNCA members to provide ideas of possible
projects that may be undertaken for the future. He also delivered the closing remarks, as the FNCA
representative and expressed the appreciation to Thailand for hosting the workshop for 2022. He announced

that the country hosting the 2023 workshop will be announced later.

Ms. Darunee Peekhunthod, Director of Regulatory Technical Support Division, OAP, affirmed the
Thailand’s commitment in the FNCA project of Nuclear Security and Safeguards. She encouraged

collaboration among FNCA members to achieve the objectives of this project.

After the delivery of the closing remarks, the hybrid part of the Workshop was closed.

Session 8: Short TTX on Nuclear Forensics (ONLY in person)
Facilitator:

Ms. NORO Naoko, ISCN/JAEA, Japan

Mr. YAMAGUCHI Tomoki, ISCN/JAEA, Japan

As a special event at the workshop, the Table Top Exercise (TTX) on Nuclear Forensics was provided at
OAP with the participation of Royal Thai Army Chemical Department, Office of Police Forensic Science,
and Central Institute of Forensic Science, together with the FNCA Member States who joined the workshop
in person. The background information on the TTX was presented by the TTX facilitator, Ms. Noro of
ISCN/JAEA. TTX used a scenario of fictitious nuclear security incident to discuss the necessary capability
on nuclear forensics and identify the gaps. TTX was facilitated by Ms. Noro and Mr. Yamaguchi of ISCN.
During the TTX, OAP demonstrated the equipment used for detecting and identifying nuclear and
radiological materials can be used for radiological crime scene management. Active participation during the
discussions has identified important issues that should be addressed or strengthened or reinforced by the

designated or responsible relevant entities in the FNCA Member States.
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2.7.2 NSS &mEU X+

List of Participants
FNCA 2022 Workshop on Nuclear Security and Safeguards Project

January 10% =12, 2023

Country Name Affiliation
Australia Ms. Kaitlyn Toole Nuclear Forensic Scientist
Australian Nuclear Science & Technology Organisation
(ANSTO)
Bangladesh | Dr. Abid Imtiaz Chief Scientific Officer
(PL) Nuclear Safety, Security and Safeguards Division
Bangladesh Atomic Energy Commission (BAEC)
China Mr. Chen Chen Deputy Researcher Fellow
(PL) State Nuclear Security Technology Center (SNSTC)
China Ms. He Siqi Engineer
State Nuclear Security Technology Center (SNSTC)
Indonesia Mr. Khairul Senior Nuclear Security Officer
(PL) Nuclear Energy Research Organization (ORTN)
National Research and Innovation Agency (BRIN)
Kazakhstan | Mr. Alexandr Ossintsev Head
(PL) Department for Security Control and Non-proliferation
National Nuclear Center of the Republic of Kazakhstan
Kazakhstan | Mr. Roman Nefedov Head
The laboratory of geoinformation support of projects
National Nuclear Center of the Republic of Kazakhstan
Kazakhstan | Ms. Nurgul Head
Kurmangaliyeva International Projects Support Group

National Nuclear Center of the Republic of Kazakhstan
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Country

Name

Affiliation

Korea Ms. Sung Yoon PARK Director of the Department for International Cooperation
(PL) Korea Institute of Nuclear Nonproliferation and Control
(KINAC)
Malaysia Ms. Lydia Ilaiza Binti Principal Assistant Director
(PL) Saleh Nuclear Installation Division
Department of Atomic Energy Malaysia (Atom
Malaysia)
Mongolia Ms. Gerelmaa Gombosuren | Department of Nuclear Safety and Security
(PL) The Executive Office of the Nuclear Energy
Commission Government of Mongolia
Philippines | Ms. Maria Teresa A. Salabit | Supervising Science Research Specialist
(PL) Philippine Nuclear Research Institute (PNRI)
Philippines Mr. John Richard Fernandez | Senior Science Research Specialist
Philippine Nuclear Research Institute (PNRI)
Thailand Mr. Permsuk Sutchaphiwat | Secretary General
Office of Atoms for Peace (OAP)
Thailand Ms. Darunee Peekhunthod | Director of Regulatory Technical Support Division
Technical Support Division
Office of Atoms for Peace (OAP)
Thailand Ms. Harinate Mungpayaban | Nuclear Chemist
(PL) Security and Safeguards Technical Support Section
Office of Atoms for Peace (OAP)
Thailand Dr. Areerak Rueanngeon Nuclear Chemist
Security and Safeguards Technical Support Section
Office of Atoms for Peace (OAP)
Thailand Dr. Haruetai Radiation Physicist
Kasiwattanawut Security and Safeguards Technical Support Section

Office of Atoms for Peace (OAP)
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Country Name Affiliation
Thailand Ms. Kalaya Changkrueng Nuclear Chemist
Security and Safeguards Technical Support Section
Office of Atoms for Peace (OAP)
Thailand Mr. Sarun Soongsawang Nuclear Engineer
Security and Safeguards Technical Support Section
Office of Atoms for Peace (OAP)
Thailand Police Lieutenant Colonel | Central Plice Forensic Science Division
Omsin Permsakmesup Office of Police Forensic Science
Royal Thai Police
Thailand lieutenant Suphakit 1Lt Teacher RTA Chemical School
CHITCHAINGAM Chemical Department
Royal Thai Army
Thailand Ms. Nisapha Khasrithong Forensic Scientist (Professional Level)
Central Institute of Forensic Science
Vietnam Ms. Bui Thi Thuy Anh Director, International Cooperation Division
(PL) Vietnam Agency for Radiation and Nuclear Safety
(VARANS)
IAEA Dr. Eva Kovacs-Szeles Unit Head of Crime Scene Management and Nuclear
Forensics, Department of Nuclear Safety and Security,
International Atomic Energy Agency
EC/JRC Dr. Klaus Mayer Deputy Head of Nuclear Safeguards and Forensics Unit
European Commission-Joint Research Centre (EC/JRC)
Japan Mr. WADA Tomoaki FNCA Coordinator of Japan
(Coordinator)
Japan Dr. TAMADA Masao FNCA Advisor of Japan
(Advisor)
Japan Mr. OBATA Ryoji Ministry of Education, Culture, Sports, Science and
(MEXT) Technology (MEXT)
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Country

Name

Affiliation

Japan Ms. NAKAHARA Risa Ministry of Education, Culture, Sports, Science and
(MEXT) Technology (MEXT)
Japan Mr. KUMAGAE Koichi Ministry of Education, Culture, Sports, Science and
(MEXT) Technology (MEXT)
Japan Mr. NAOI Yosuke Director
(PL) Integrated Support Center for Nuclear Nonproliferation
and Nuclear Security
Japan Atomic Energy Agency (ISCN/JAEA)
Japan Dr. UNESAKI Hironobu Professor
Institute for Integrated Radiation and Nuclear Science,
Kyoto University
Japan Mr. YAMAGUCHI Tomoki | General Manager, Technology Development Promotion
(ISCN/JAEA) Office, International Capacity-Building Support Office
ISCN/JAEA
Japan Ms. NORO Naoko Chief Training Instructor
(ISCN/JAEA) International Capacity-Building Support Office
ISCN/JAEA
Japan Mr. Victor Hasoloan Visiting Researcher
(ISCN/JAEA) | SIREGAR International Capacity-Building Support Office
ISCN/JAEA
Japan Ms. INOKOSHI Chiaki Nuclear Safety Research Association (NSRA)
(Secretariat)
Japan Ms. OTSU Natsuko Nuclear Safety Research Association (NSRA)
(Secretariat)
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Program of

FNCA 2022 Workshop on Nuclear Security and Safeguards Project

January 10™ -12', 2023

Workshop Day 1: January 10, Tuesday

09:30-10:20

Opening Session
1. Opening remarks
- Mr. Permsuk Sutchaphiwat, Secretary General, OAP
- Mr. WADA Tomoaki, FNCA Coordinator of Japan
2. Group Photo
3. Introduction of Members

4. Asoption of the Agenda

10:20-10:40

Coffee Break

10:40-12:10

Session 1: Country Reports I
Moderator: Ms. Lydia Ilaiza Binti Saleh, Atom Malaysia

- Australia

- Bangladesh
- China

- Indonesia

- Japan

- Kazakhstan

12:10-13:40

Lunch Break

13:40-15:10

Session 2: Country Reports 11
Moderator: Mr. Chen Chen, SNSTC

- Malaysia

- Mongolia

- Philippines
- ROK

- Thailand

- Vietnam

15:10-15:30

Coffee Break

15:30-17:15

Session 3: Discussion on Nuclear Forensics

Moderator: Ms. Kaitlyn Toole, ANSTO

< Presentation >

- Thailand: Hands-on Training Exercise on Nuclear Forensics
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- Indonesia: Nuclear Forensics Activities in Indonesia

- Japan: Overview of Tabletop Exercise (TTX) on Nuclear Forensics
< Special Lecture >

- TAEA’s Activities on Regional Cooperation of Nuclear Forensics

- Regional Cooperation in Nuclear Forensics: EC-JRC’s Experience

< Discussion >

Workshop Day 2: January 11, Wednesday

09:00-10:30 Session 4: Discussion on Good Practice on Export Controls and AP
Declaration
Moderator: Ms. Sung Yoon PARK, KINAC
< Presentation >
- Thailand: AP Implementation and Export Controls in Thailand
- Japan: Good Practices on Export Control in Japan and AP Declaration
- Indonesia: Discussion on Good Practice on Export Control and AP
Declaration
< Roundtable discussion >
- Plan of the Survey of member countries on Export Control: ISCN/JAEA
Discussion: Next step: proposal from JAEA/Japan
10:30-10:50 Coffee Break
10:50-12:20 Session 5: Nuclear Security Stake Holder Matrix Table
Moderator: Ms. Gerelmaa Gombosuren, NEC
- Outcome of Technical Seminar on Matrix Table: ISCN/JAEA
- Proposal from ISCN/JAEA and Discussion on Next Step
12:20-13:30 Lunch Break
13:30-13:50 Session 6: Country Report Summary
Presentation: Ms. Harinate Mungpayaban, OAP
13:50-14:30 Session 7: Concluding Session
- Summary and Conclusions by Mr. Naoi Yosuke, Project leader of Japan
- Next workshop
< Closing Remarks>
- Mr. Naoi Yosuke, Project Leader of Japan
- Ms. Darunee Peekhunthod, Director of Regulatory Technical Support
Division, OAP
14:30-17:30 Session 8: Short TTX on Nuclear Forensics (ONLY in person)
Facilitator: Ms. Noro Naoko and Mr. Yamaguchi Tomoki, ISCN/JAEA
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3.2.3 iy REEARE

K& fhma
Mr Park Pill Hwan Director
RCA Regional Office
Mr Tamai Toshiaki First Secretary

Permanent Delegation of Japan to the OECD
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What is food fraud

| AANSTO

When a food product is

intentionally substituted with @
one of lower quality/value to

increase profit margins. These

fraudulent activities are

commonly known as food fraud

FNCA project combating food fraud
using nuclear technology

Dr Debashish Mazumder

Science. Ingenuity. Sustainability:

the problem
Some famous food adulteration cases

+ Food is the most traded commodity after crude il and gas,
worth upwards of US$8 trillion globally per year

Fose Descissn ennss

Food fraud costs the global food industry USS52 billion per year
[PRICE WATERHOUSE COQOPERS]

* Nearly 40% of 9,000 products from restaurants, markets and
fishmongers were mislabellad: [GUARDIAN 2018]

+ One in five species of seafood tested in the USA were
mislabelled [OCEANA] 40% snapper sold at supermarkets in
six countries tested mislabelled [CONSERVATION LETTERS]

Asia exports approximately 19% of food and agriculture
products and import approximately 31%

sours2: boad uth  and traceailiy, Chvis G lanakis, 9B 578 © 12 8194 5

Lab-based solutions: Nuclear Analysis Techniques at ANST!

Stable isotopes ITRAX core scanner lai beam analysis

WF:

Lab-based iso-elemental measurements

Machine learning
provenance model
> 80% accuracy

| Isotopic | Elemental
 fingerprints | fingerprints Q

Machine
leaminf model A,
Geograghic origin
and

production
method of sample
determined
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Provenance testing

When unknown samples were
tested against our database, the
model predicted its source,
including production method, with
over 80% accuracy

Provenance of Agricultural Products

Raw fruit can be traced back to its
geographical origin with around
90% accuracy

Provenance
Machine learning model

Mitigating food fraud challenges

Mistabelled
Food fraud k Food quality Public Health
Terror/Blo-security

Hazardous materialg

Nuclear technology-based FNCA Countries
provenance platform

Al Gonermme:

A\ ANSTO

Recognition for the development of provenance technology

ANSTO won Seafood Excellency Awards 2022 for Research Develapmem and
Extension Category B

hitps:/ P ow.au/news/nucl

173



42 ARFMATOD I+

Chemical characteristics of Ryugu particles
returned by the Hayabusa?2 spacecraft

Kanagawa University
Naoki Shirai

JAXA Hayabusa2 asteroid sample return mission to Ryugu

Rendezvous lun, 2018

Sample collection Feb. and Jul. 2019

N

Samples returned to Farth 5th Dec. 2020
Launched 3 Dec. 2014 —_—

Schedule of curatarial work and
sample distribution plan for Ryugu samples

- Date  Capsule recovery Initial Analysis teams
eHedi2 + Chemistry
Phase-1 Curation @JAXA - Stone
- Sand
e - Valatile .
T st - Insoluble Organic Matter
Initial analysis team orage + Soluble Organic:Matt
Phase-2 Curation QIUDIETEANICAIALIE
2zl iz Phase-2 Curation teams
- Kochi Phase-2
NASA - Okayama University
2022.06 Announcement of Opportu
2022.12

Abe et al_ (2018)

Ryugu particles allocated to Phase-2 Kochi

A0002
(19.3 mg)

A0037
(7.8 mg)

A0098
(1.9 mg)

A0029
(9.1 mg)

Ca009
(11.1mg)

Coo14
(6.8 mg)

Cooes coos7

(1.7 mg)

total
#0me. 597 mg

e Ito et al. (2022}

Experimental

Irradiation (Institute for Integrated Radiation and Nuclear Science, Kyote University)

Irradiation site  Irradiation time

Irradiation site  Irradiation time

Pn-3 30 sec Pn-2 1 hour
Pn-2 4 hours
Samples Samples

+ Ryugu parlicles

(A0002, 40029, ADO3T, AGOE,
+ Orgueil (Cl chondrite)
+ Murchison (CM chondrite}
+ Alende (CV chondrite)

- Orgueil (Cl chondrite}

0068} - Allende (CV chondrite)

- NIES CRM No. 13 (human hair)
- JSAC 0601-2 (plastic)
- JSAC 0602-2 (plaslic)
- Standard solutions
(Se, Ta)

- BHVO-2 (basalt)
- BCR 2 (basalt)
“1B-1 (basalt) o  jofarsnen samples
- Standard solutions .~

(Cl, Ga, As, S, Br, Ru, Sb, Os, Ir, Au)

contral samples

Cr, Cl-normalized abundances
°

Chemical characteristics of Ryugu particles

>

lithophile element siderophile and chalcophile elements

ScLu Al Sm Ti La Ta Ca Yb V EuMg Cr Mn K Na Cf Br ©@s I Ru M Co Fe A3 Au Sb Ga 2n Sa Hg
Condensation v

High ee—
temperature

attered around uni
than the compiled

Summary

« Five Ryugu particles weighing about 8.0 mg were analyzed by INAA
and 31 elements could be determined.

« Large variations of Ca, Mn and REEs were observed among the five Ryugu
samples analyzed in this study. These variations could be explained by the
heterogenous distribution of carbonates and phosphate.

« Entichment of Ta abundance in ADD98 is affected by contamination with
projectile materials during sample collections.

« Elemental abundances of the five Ryugu particles are consistent with those
of Cl chondrite, implying that Ryugu particles have a genetic relationship with
Cl chondrites rather than CM chondrites.
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BRIN

oth
" et

PRESENT STATUS OF
TENORM MANAGEMENT

. Introduction

- Hendra Adhi Pratama

Research Center for Nuclear Tuel Cycle and
Radioaclive Wasle Technology

National Research and Innovation Agency

2. Sources of TENORM
IN INDONESIA 3. Management of TENORM
»Dadpng Iskandar 4, Regulatory Base or Framework
- Sucipta
5

. Issues related to TENORM

2022 INCA Online Warkshop
on Radiation Safety and Radioactive Waste Management
17-18 January 2023

oW srIn
ow o
= All minerals and raw materials contain radionuclides of natural origin

- Metal Exfraction and Processing : Tin (#2 ), Nickel (#2), Copper (#4)
(decay series of U-238 and 'Th-232, and K-40). Malerial giving rise lo

- Oil and Gas Industry
- Coal Electricity Generation
The phosphate industry;

significantly enhanced exposures has become known as naturally occurring

radioactive material (NORM}.

+ Indonesia has 2 lerms of NORM i.e. NORM and TENORM. Water Treatment
NORM comes from nature itself without the involvement of technelogy - Geothermal Energy Generation
and TENORM (Technologically Fnhanced Naturally Occurring Radioactive - Iren and Steel Production
Malerials) comes from industrial aclivilies. - Scrap Metal Recycling

* In the consolidated report, we will only report the current status of et nnabodicion
TENORM in Indonesia. - The zircon and Zirconia Industries;

SOURCES OF TENORM

TENORM inventory of tin industry in Bangka Island.
2.1. Radiological Assessment

2.2. Clean Up / Remediation

Ra-226

Th-232
2.3, Management of TENORM Residue

64,000 <LLD <LLD <LLD
31,500 3364- 6123 1585 16431 36028714 24 Management of TENORM Waste
3 17,000 467512641 1,280~ 12958 101 942
- Hmenite 67,000 4,450 52,629 3313- 15513 220 370
Aonazite 17,000 14,568 31,027 23,214 152,639 1,705 9647
nWaste of tin tailing 33,000 3390 6004 5451- 10,144 390- 663
industry

L 2.1. RADIOLOGICAL ASSESSMENT !
Qil and gas company that have been surveyed TENORM Estimated total dose from external and internal radiation at one of
= Anhmrmx‘,r— Mo Sematers oil and gas company.
Foen Mok Canocs Prilips Nagoma
. TastKalimontan Pravinee . . Total Effective
o - b ¢ TOTAL YLD No. Site Area Location dose (LSv/a)
Riau Pravince ‘ Y 1. [crU PWT Tonk T-5310, T-5320, T-5330 371-1901
SR I y 2. [CPU Bunker Bunker 1 883
D % ( 3. |CPa AT Tank 1760 5235
® 4, |Handil HTS External cleaning box 943 - 1887
1 5. [Handil PWT Fronf Musshola Tank T-2, T-3, T-5 255-1050
T -fn [ 4 [BSP TPA Decessing boot Around V-2700 197 - 1181
D | Ve P Proince 7. [esP A Tank 1-960, 1-970, 1-980, 1-990, 1-2070 | 496 - 4609
iss

175




2.1. RADIOLOGICAL ASSESSMENT

Coal Power Plant (CPP) that have been surveyed TENOQORM

Banten Frovince.

1 shan e |

Bt I
“intraman <t
~Peninte O

2.1. RADIOLOGICAL ASSESSMENT

TENORM concentration in fly ash

‘Concentration (Bq/kg)

Sources =
3

PLN, Paiton, East 42.62 +4.32 38.62+3.92 17.14 + 1.80
Java

PLN, South 75.61 £ 7.86 44,28 £4.99 <1.00
Sulawesi

PLN, North 8825+895 8839 +£8.95 3056 +£3.55
Sumatera

PLN, Tj. Jati, 51.31 £5.12 56.83 +5.61 30.22 £3.24
Cenlral Java

KPC, East 50.11 +5.33 46.02 £4.90 2722108
Kalimantan

2.1. RADIOLOGICAL ASSESSMENT

RADIOLOGICAT ASSESSMENT AT TIN INDUSTRY:

% Radiological assessment at TIMAH Inc. and KOBATIN Inc;

¥ Radiological assessment at some tin smelters;

# Radiological assessment at Inconventional Mining and industries;

# TENORM characlerizalion at lin sand, tin residue, monazile, zircon, ilmenile,

lin slag, and wasle.

2.1. RADIOLOGICAL ASSESSMENT

RADIOLOGICAL ASSESSMENT IN OTHER INDUSTRIES
» TENORM characterization and radiological assessment at phosphate

industry in Gresik, East Java;

Y

TENORM characterization and radiological assessment at incandescent gas

mantle (Welsbach mantle) industry in Tangerang

v

TENORM Characterization in Drinking Water Industry

v

TENORM Characlerization in Geothermal Energy Generation

2.2, CLEAN UP / REMEDIATION

ot sRIN
" E -

+ Clean Up of TENORM contaminated area at incandescent gas mantle (Welsbach
mantle) factory at Tangerang, Java Tsland

+ Clean Up of TENORM contaminated area at Chevron oil and gas company at
Jambi Area, Sumalera lsland

+ Clean Up of TENORM contaminated area at Total Indonesie oil and gas company
at Senipah Area, Fast Kalimatan.

+ Clean Up of TENORM contaminated area at Phosphate Industry at Gresik, East
Java

+ Clean Up of TENORM at Pertamina ONW], Java Sea

2.2. CLEAN UP / REMEDIATION

Stripping areas at around Tank 1-2070

Found some sacks containing Tenarm. There are some sacks that are still intact and

there are already desfroyed.

= Thereis o Tenom Depth more than 75 cm.
— o "

oW sRIN
-y

Before clean up

T2070_1C by uR_h

N 1000
B s0

EOEOOE

. MANAGEMENT OF TENORM RESIDUE

TENORM Residue from incandescent gas mantle (Welsbach mantle) has been
pult at Interim Storage in Cenler for Radioaclive Waste Technology — BATAN
2

TENORM Residue from remediation at Total Tndonesie oil and gas company
has been pul in Inlerim Storage in the localion;

TENORM Residue from remediation at Chevron Jambi has been put in
BATAN area as TENORM laboratory.

4) TENORM contaminated pipes have been put in field storage with Radiation
Sign.

TENORM Residue from Phosphate Industry has been put al Interim Storage
in Center for Radioactive Waste Technology ~ BATAN.

MANAGEMENT OF TENORM RESIDUE

6) Tin Industry has residues with high radionuclides concentration. The
residues have been separated by some technologies to get Monazite, Zircon,
Timenite, etc. Zircon and Ilmenite could be sold in the market, and Monazite
with high concentration of thorium, uranium, and rare earth elements (RFF)
becomes the strategies materials.

BATAN (now BRIN) has facilily Lo separale thorium, uranium, and Bulk REE.
After that the Bulk REI would be separated into special element such

Gadolinium, hohnium, lanthanum, etc. in different institutes.

24. MANAGEMENT OF TENORM WASTE

ot BRIN
" =

BATAN (now BRIN) is currently researching the prospective sites and design for
TENORM waste disposal in Bangka and Belitung Island;

| "
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3. REGULATORY BASE OR FRAMEWORK

Rosnltions o tha Parnpie's Repre<oatarive
Councl

Acts and Govemment Raguiation in Lisu of
s

Government Regulstion
Presigennal Reguamon
Ragions! Ragustion

Hicrarehy of legislation in Indonesia [Zahrawali]
e

3. REGULATORY BASE OR FRAMEWORK

N

| The Act on Nuclaar Enargy

1. GR on Safety and Security on Radicactive Sources (2007)
2. GR on Licensing uf the Utilization of Tonization Radiation
Sources (2008)

. Gt on Safety and Seenrity of Mining of Nuelear Exchvated
Malerials (2022)

1. Regulation on radiation safety on TENORM
Storage

Regulation on intervention toward exposure
from TENORM

Hierarchy of TENORM legislation in Indomesia

Interventional Level in Indonesia could be expressed in terms of:
a. the amounl or quantily ol TENORM is al leasl 2 (lwo) lons; and
b. contamination level equal lo or more than 1 Bg /em2; and for
activity concentration of:
* 1 Bgfgr for each radionuclide in the uranium and thorium series; or

» 10 Bg/gr for potassium.

3. REGULATORY BASE OR FRAMEWORK

o The TENORM producer should perform a radiation safety analysis of TENORM.
o The radiation safety analysis for TENORM includes at least:

a. types and processes of activities carried out;

b. TENORM quanlily;

¢. types and concentration levels of radionuclides; and

d. Highest radiation exposure and/or contamination on the TENORM surface.
o Radiation safety analysis would be assess by Regulatory Body (BAPETEN). If

Lhe assessmenl shows Lhe Inlervenlion Level is being exceeded, the TENORM

Producer should implements the interventional measures.

SSUES RELATED

o® 5RIN
" FEEESN—.

1) Regulation
Regulation of TENORM has nol be implemented effectively. One of the reason
is the conflict between regulations and authorities such as BAPETEN, the
Ministry of Environmenlt and Foreslry, the Ministry of Energy and Mineral
Sources and the local governments, cause difficulties for a company to use or
to store NORM residue. Moreover, the huge amount of TENORM that comes
from activities in the past and the national geographical location of Indonesia
as an archipelagic country also give more challenges to control the TENORM.
Besides thal, new regulations on TENORM should be based on a graded

approach.
5

4. ISSUES RELATED TO TENORM :} st
2) Radiation Protection
Workers in Industry produced TENORM still have low knowledge of radiation

protection

w
=

Interim Storage

Interim storage of TENORM residue/waste has a very limited areas with poor
quality.

4) Final Disposal

Indonesia has no a final disposal for TENORM waste.

BaDAN msET
DAN INOVASI NASIONAL

THANK YOU

Badun Riset dan Lnovusi Nusivnal
Nutional Resenrch and Inpavation dgency

Gedung, B.J. abibic
41 MLIL Thamrin 8, Jakarta 10340, lodonesin

ress §7 (O ton imscowsn < s
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i

S o P 0 Nuclear Activities in Thailand

St 0ne

Status of Nuclear Security
and Safeguards in Thailand

Harinate Mungpayaban Nuclear materials and Facilities
OFFICE OF ATOMS FOR PEACE radioactive materials under O TRIGA MARK Il Nuclear Research
stry of Higher Ed Science, h and i license _ Reactor 2 MW
THAILAND bz L One planned 45 kKW research reactor —
4 Industrial BNCT application
0 Research and
development

1 Isotope production

12th Workshop on Nuclear Security and Safeguards Project
of Forum for Nuclear Cooperation in Asia (FNCA) SAFETY

January 10-12, 2023, Thailand & online (Hybrid) G SECURITY
SAFEGUARDS Q

Regulatory Body Infrastructure Office of Atoms for Peace

ice 0 r
——— = =
nera -
— A

NUCLEAR ENERGY
FOR PEACE ACT

Missions:
* Regulate nuclear energy and radiation utilizations to comply with regulations, laws,
W guldelines, and standards of safety, security and safeguards
Fairs Grou — . " v "
= Effectively monitor, prepare and respond for nuclear and radiological emergency events
_I T T 1 = Develop infrastructure for nuclear and radiological research to support safety regulation.

+  Strengthen international cooperation, obligation and agreements on the nuclear energy
g and radiation
ST Inspection Licensing support

= Disseminate knowledge and promote public participation in safety utilizations of nucleat’

Development Group

Planning
Division

Lokl CR i el energy and radiation
SAFETY SAFETY
SECURITY - SECURITY
SAFEGUARDS J SAFEGUARDS ()

Legislative and Regulatory Framework

Non Proliferation Treaty In force 1972
Comp i g \g In force 1974
Convention on Assistance in the Case of a Nuclear Accident or Radiological | In force 1989
Emergenc

Southeast Asia Nuclear-Weapon-Free Zone (SEANWFZ) Treaty In force 1995

Convention on Assistance in the Case of a Nuclear Accident or Radiological |In force

Emergency NUCLEAR SECURlTY

Convention for the Suppression of Terrorist Bombings In force
United Nations Security Council Resolutions (UNSCR) 1540 and 1373 In force
Additianal Protocol In force 2017
The Comprehensive Nuclear-Test-Ban Treaty In force 2018

Convention on Physical Protection of Nuclear Materials (CPPNM) and its |In force 2018
Amendments
Joint Convention on the Safety of Spent Fuel Management and on the Safety of | In force 2018 =
Radioactive Waste Management

Convention on Nuclear Safety In force 2018 SAFETY
SECURITY -
International Convention for the Suppression of Acts of Nuclear Terrorism In force 2019 SAFEGUARDS (&
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. _' Updates on Nuclear Security Implementation (2021-2022)

Nuclear Security Regime: Relevant Authorities

Nuclear Security Regime

Prevention .
y .
[ e Llawand  Detection by « Notification of a
regulations instruments nuclear security
* Nuclear security * Initial event
plan assessment of an + Collection and
Th et instrument handling of
assessment / laI?rrn and /crl evidence
DBT information alert « National
- PPS * Border controls response plan
* Nuclear forensics * Major public g 'N”dear
(Deterrence) event orensics
SAFETY
SECURITY
SAFEGUARDS o

Ministry of Interior The Prime Minister’s office )
O Disaster Prevention and Mitigation Department 2 ggﬁfcﬁ“he Naticnal Security
O National Intelligence
Ministry of Defense

O Royal Thai Army Chemical Department Royal Thai Police

Q Directorate of Armament O Border Patrol Police
0 Naval Ordnance Department Q Immigration Bureau
0 Ordnance Department Q Office of Police Forensic Science
0 Counter Terrarism Operations Center
= Ministry of Finance
O U-Tapac Rayong-Pattaya International Airport Y,

Q Thai Customs Department

O Lame Chabang Port Customs Bureau
Ministry of Foreign Affairs

O Department of Foreign Trade

O Department of ASEAN Affairs

0O Department of International Organizations
O Department of Treaties and Legal Affairs

Ministry of Transport

Part Authority of Thailand
Airports Department
Airport of Thailand. PLC.
Marine Department
Thailand post

oo

a
a
Ministry of Higher Education, Science, Research and a
Innovation
O Cchulalongkern University
Q Thailand Institute of Nuclear Technolagy
Q Office of Atoms for Peace

Ministry of Justice
O Central Institute of Forensic  f..*
Science Thailand

SAFETY
SECURITY
SAFEGUARDS

Information by: Dr. Areerzk Ruenngoen

Updates on Nuclear Security Implementation (2021-2022)

Updates on Nuclear Security Implementation (2021-2022)

Regional Workshop on Nuclear Security
Detection Operation Design (IAEA)
23-27 May 2022, Movenpick Hotel Pattaya,
Chonburi

Workshop on Nuclear and
Radiation Security Response Plan
25 =29 April 2022, OAP, Bangkok

e

Atoms for Pasca

‘Workshop on Integrated Nuclear Security
Support Plan (INSSP)
23 - 24 August 2022, OAP, Bangkok

Workshop on Threat Assessment and
Design Basis Threat
26— 27 July 2022, OAP, Bangkok

Tuguansidwainulionga
avon:

una:aanondou

SAFETY SAFETY
SECURITY - SECURITY —
SAFEGUARDS A= SAFEGUARDS o
NUCLEAR FORENSICS HISTORY TIMELINE Updates on Nuclear Security Implementation (2021-2022)
201 2013 2015 2017-2018 20202021 Panel discussion speaker and Session Chair in the IAEA Technical Meeting on Nuclear
11 ARF Project 30 Netuork ISONEC i
Nader e ml:l:htj::nr:m et s From Natlc.mal ; to Glluhal Impact
Forensics. forensics (FLO) {Police) 11-14 April 2022, Vienna, Austria
Warkshop Kick off
2012 2014 2016 2019-2022
Human Muclear Network CRP and PA
capacity forensics devalopment
buiding laboratory ASEAN)
fisky i
SAFETY SAFETY
SECURITY 57 SECURITY -
SAFEGUARDS o L3 SAFEGUARDS o
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Updates on Nuclear Security Implementation (2021-2022) Upcoming Activities

OAP Workshop on Nuclear Forensics for Supporting Response Plan National Training Course on Nuclear Forensics for Prevention and Response to Nuclear
20~ 21 June 2022, OAP, Bangkok Terrerism {14-17 March 2023)

IAEA International Training Course on Nuclear Forensics (planned in 2023, Bangkok, Thailand)

ISCN/ JAEA Regional Training Course on Nuclear Forensies (planned in 2023, Bangkok, Thailand)

IAEA | Crime Scene Train the Trainer (planned in 2023, Bangkak,
Thailand)
SAFETY
SECURITY -~
SAFEGUARDS (= 14
Upcoming Activities
Nuclear Security Culture
GOAL: EFFECTIVE NUCLEAR SECURITY
p 9
National Workshop on Conducting Nuclear
Security Culture Self-Assessment N UCLEAR SA FEG UARDS
=
Expert Mission to Enhance the Nuclear
Security Culture
X y
¥ [
SAFETY SAFETY
SECURITY - SECURITY :
SAFEGUARDS © 15 SAFEGUARDS D .

International safeguards important Dates
* 3 Declared Facilities
¢ One 2 MW (Licensed for 1.3 MW)
research reactor (TRR-1/M1) - Isotope
praductions, Irradiation of materials,
Research applications - In operation
AP in force since 1977*
since 17 * Ong-Kha-Rak Nuclear Research Center
— Unfinished construction and no fuel
.CSA in force ;I;;;mber Teptl
since 16 May * One planned 45 kW research reactor —
1974 BNCT application
o * 4 Declared Sit:
®NPT in force eclared Srtes
since 7 + More than 800 NM users (among these 79
- are declared LOFs)
December oy
1972
SAFETY Mr. Raffin Maneechayangkaon
SECURITY 0 Mr. Raffin Maneechayangkoon
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OAP internal safeguards information flow

¥ NMA Reports {ICR, €N, PIL, MBR}/ Preparation of Declarations
¥ Cover letter

~Submit information with cover letter to IAEA

Safeguards information flow b it

¥ Propose the CSA/AP obligations package to Secretary General
¥ Maintain records related to international matters

= | Secretary Approval o

SAFETY SAFETY Mr. Raffin Maneechayangkoon
SECURITY - SECURITY ~

SAFEGUARDS o SAFEGUARDS

Safeguards information management tools

Summary CSA/AP obligations

= Physical Inventory Verification (PIV) and = Complementary Access (CA}

Safeguards information handling tools Design Information Verification (DIV) 8 CAs {2 of November 17, 2017)
- * Thailand Institute of Technology (TINT)
" ) - P - December 2022 5 o ions (19 d I
Agr itional Protocol s 2 ons. ec
- g;:;alongknrn LEReE TN Bty Annual updates declaration for 2021

I ‘ = {Due May 15, 2022): 15 declarations
= Nuclear Materials Accountancy Reports

* PIL/CN -3 reports

Quality Contrel Verification Software (QCVS) | Protocol Reporter Software Ver.3 (PR3) = MBR/CN -4 reports Quarterly declarations:4 declarations
¥ *.txt file as output ¥ *.pr3 file as output = ICR/CN - 1 report
¥ NMA reports (ICR CN PIL and MBR) ¥ AP declarations

= Exemption/De-exemption Requests
* Exemption - NA
= De-Exemption - NA
= International Transfer Notification
Reports & declarations submission tools ' NA

CON : Conventional method
SCC : Secure Communication Channel
SDP : State Declaration Portal

Mr. Raffin Maneechayangkoon
Mr. Raffin Maneect k

LIBORATOR! FECESTTION
s

THANKYOUROR YOLR ATTENIION

@8 Security and Safeguards Technical Support Section
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