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1T, T1L ALFR(50% 1L AL+ 50ppm 3 Mo + A IEEN T o7, M E RN KT 725
7=DIE, T10 ALFR(75% LSRR +150ppm -~y + A A JEEN TH - 72, SRMEM B LY
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XDOEENRE CTho7odiX T5 WL (50 % (b5 Bk +50ppm FhH )T, EnZEh
33.5g/plant 3L 10.36g/plant ToH-7=, Fl1-/E00 %, Mk E &, XD EN R KITR-T2
DI T9 WLHE (75 % b F AR KL + 100ppm R + A A JEE) T, TR Eh 2.4 8,
18.65mg/plant 3L TX 6.63g/plant Th-o7c, BUBRIENZ LI, b EHER/ T A—FTHLHHE K
i1 (3. 15g/plant)h, F7=, RIRROALEE(T)C 24.90% DU EHIINZ R LT, ZOFERI DB
IHDIEALFAEEHT5%) &5 2 (100ppm) + /3o A REEFO I BN TH A XDOIKIFERK |
R (R B 3 KON & b @ <720 | A RIEMEZ R LT,

@F Mo LB DT AT R RAA T2/ A A NEEE DB

b)

PGP LLTCOFX MU BLUONSAAJEEIEL TOT Y ALY T AFEIZ OV T, A RIS 5060
WRAEEIT4—NRREELTZ, 3 FOBFBMOMAGHOEEM) 6 FMOWE, J70bb T1:
100% b5 REEE, T2:50% b FAEE, T3:50% b7 Ak +100ppm M| T4:50% (b7 Ak}
+100ppm FhF o+ SA AR, T5:50% AL FAEE -+ /A A KL, oL T6: (B 2R %%
RSN, BRI A L LT BRRI-129 Z#IRL, DT >OESB L0, o RS
BROERLOIN EE G T DD DT A—HEFEAML T, T BRUNAA RO FH )
BNFEAET DNEINEE LT, ST, TL AHE TR E VST SO @ S(103.67cm)As 75
TS ARG RA—=ZZOWTITER RN RSN oTz, 5 SBRb % o7 Dix
T1HLEL(22.23 53T DIKR) Tho70, 2 T BIZEWWEE(21.4 5717 DIER) DS T4 ALPRTRGI,
ST OENE(T2 WLBEE LERT)12.8% ML T -, FREOEE, EOERIZIB W THIZEA LR
B2 e oTz, O BERIZEB W TIL, PGP & AA BB DFH RN L D7) o7,
1,000 R EREIZIVPIELIZZbIOH A XL T4 AEET 3.68% T THIKLIZ, A FRDORRIIL
H(Uha)ld T4 BT 12.18% FTHIRL . ZAUL PGP & 3AA B D OFFZh A PGP O
BN (4.49% DI R) I KOV SAA ML O BN R (3.7 % DG R)DEFHLB EVW 28, PGP
ENRAF BRI EDFAR B R LB 2 D LN TED, RARIZRAE R D00 D DL AL IEE
(50%)IZF\UNTEH R (100ppm) &3 A A AEED [l O FH 23, A RICB W THIEZ A AT
HEVHZETHD,

FBAN(EVINVENL KT AT AR —K)

U7 N — LG 200km BEALTZZ LN A — L IRIZTC, 2017 4F 6 A ~8 H D7 1—v
RERBRA TSI,

<L — T TCRESN AV IR I AW T, 25X BI OV Y A EOMMREB IO
INEIZB TN RATA LT, 3 FED R/ 50 (50ppm, 100ppm 5 T8 150ppm) D~ %
ABRL ., INFE Tz 3 [AIAi LT, T DRER, 50ppm DFhH 3 AF 125U TR THY,
100ppm DF ML M HABITK L CROBN R T D LN RSN,

50ppm D~ A L7 AF O EIIX LY 55% <, £7-FE 7 1,000 {HOH &%
RTIRED 3% E0 o7, 50ppm D A2 HLIZ 80 mEOFEE)IL, ZDMoboLb 20%
00Tz, 100ppm DF MU Al LIS v T AE DO TR EIL, 1ha &H7-D 9.5t THY | i
£V 38% mioTo,
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c)

PGP D FEFALEER% OREEL -3 BRIC OV T ERLERF A DE 2 LD, LLFTDk
BOREIMTONI,

AVRIT (A RRTTIRAJIT(BATAN) X )L~T A L7 A IK)

T <HRBENZED, TR hoA VTR MU ZAER LU=, A VTN d, PGP, HEY95
FERPUH AN B L OBUAA, o FERICEMEE RBLEL CHEHIND, 2017 4, ERO
WA BT a7 (Piper nigrum) A )2 h o 20 U TR A R A3 L 72, A U=%k
Pk, X g% (295 i /Phytophthora disease)7s & IR IF DR HEOHAY) D T 95 D I 4k
IZHEAST, B2, AVIX M ATa s ay O EEZ M T 5720 1b Sz,
OO G EEL T, BMEE YA MRS, Cihateup duck(1> KRR 7 JRED B
O—FEYIHER I/ RO K PIREE T TEE SN TEY, BAARN ARL 253N TWV T, 207
B AEDAEFEMIMEL 2o Tz, ZOHEBIZA VIR MU A2 AL, MO A LS H ik
BROREZDRICBITLREELL TOXF M ORI REIE LT,

L av DA RIZET O REL T MBI 3 - A OERHI B TA VTR M JLBRE
AT DI NV O JEINRELS BbZn o7, JREE 150ppm OAVTF M2 BEEICE ST
5 & Z &N 5T Z I8 U5 (Phytophthora foot rot)72 & DFRSRE D 1EHE SHEM N E 85T DD %D
FHDIZRHTHD, AVIAX M T2 ay DI E, YA R BLOFRIOE B E B4 K
S HEIEOAED (P VEXRTE KRGE), BERAB IO G KRERD S5, B
BYTVAREL T, AV ATMEE A &, NZVRIR, a2 7e—1 fRaeoN
VB IRFE BEOT VT LR8O M OB 2 EEED, FHEIZOWTIAEEDR
AL, AR =R (FCR) SR EHE & Bl XA L, DI B3 L7,

d) AARETFEEIIIIEPH R (QST) M HEIER)

FrP U (B%)aEte 1L.5% DI ~D 100kGy D~ HHEHI IO ERL 724U =
Fr AT D ERBREDRZAGL TWD, SEA VTR 2 RIS KL TWD A
ARG T 224 W Uiz, Ry hilBreE LT, ko £ #9522 47 (Polytrichum
juniperinum) 33 X ONA =4 (Racomitrium canescens)iZ., 1 # H i, #1Z 1 [5]77-> 100ppm DA
VAF o BAT LT, BUE, £ DAERIRENRE 5T ThD, o, ZESLEMORE 1T
AT EHRBEIEDHIET, b= T AT R ROIHICE BT 2,
L=y (FL TR NIT Ve T ZUTR)

FVITXR L% PGP EL TRENH TEAML TS, v — T TIEA VX MU O HiT-
7RIS BT 2 IR S Q0D I IO 7 By =/ N, 2017 4 11 A ~2018 45 A F
TIThhAA VXM OF S EL CORMATHD, ZOKF T/ o BIIX, 74
MNCTRELFEA LN Eray EBEZDN B L, FyEras O EZ H 25t 6 H 40112752
LTS IMA DL THD, b9 1 DO = e U TL, FHOMIEE «hFF—F
MOFTT7e PGP HAE T 2L Th D, WTX —F AT~k 25~125kGy CTHREFL Toy
i3 HZETURET D, IS LIZATHF —F D RIE pH. 738 REEE ROV ATk
VFE~T2, B9 1 SO 7=/ ME CarraDish Thb, ZIUTIRE B TX—F 2 O TERLS
AUy ZIRICAIREE B AATHTZ O DR LWL AT L Th D, ABFZERFE TlX, 7 n—2L
L7 AFF> CarraDish OFREHERIEZTTH, EITH O By =/ M, CarraDish THHi
TR D TEVE - TE BT DRFSE Cdh D,
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f) TAUEATAVE VR T IFTEFIL S V- T 8 R )

9)

h)

WA E 7% —F % PGP ELCRERL 7, A, VaZ by BLOTy HEAIZEBNTH)
BHTHHZENGEHSNTED, AR TliE 20~30%., F-Va7hBLOT v 1A Tt 15~
35%IXEDEEIL T D, BTF—F2 PGP (X, 1,000 Z#A 25 EFITHIEE2LIZHL N5,
iz 1%, 5,000ha Z# 2 5K HIZ PGP 214228 T, NALHADM T IZHBUNTARDIYL
A1) 27 % HNES TV D,

AN OEIL, HT7F —F 2 PGP DRLEZ PG EHBUIE T RSELHZETHD,

PNRIE, 74UE L THE—D 0Co o~ HR R s 2 T A L TV VD, BLLE 56KCi LRz
B, 4 HRETEA 1,700L 2RI CEXHOHRTHD, B HUCED PGP 17X —F DR
IRIA=B b5 LT, 1, 7T00L/FEIEE D BZ/ERL TD,

BUE, 3 OB AR ZEDY PNRI & FE RS & A TUVD, IEEHEFE T (FPA) TOAEE
BERIT T TICEISH A TH D, 1ZEDIT FPA DD E 7 a el L= . AFFEATic Cilig
P ToND, ZDR], 3 thOHMER D FPA M DM S BEMEA TR T 5, P3RS
BRINE 3AELINIC, FffER 360N H SO IS ik & Bt ek 52 e FHlEN D,
BA(FAVRA DEAR LT 7 4V P h—2 - AT =T X))

HA A B FEFNTINTIIC LD, HTTFED T OB LFF o oMERLES I, /ERIEn
TeXTF AL RO IV M ACE LS T D, (ER U T- M & SR iR L oy 1 B %
Wb SH | AVAF MRS, 2017 I, 10 5 U H ORGERE D 2R 7o KR e PGP

BOEfERR )Y TINT(2Shy 2 —=— B)NCERILENTZ, PGP 13, R THS PDA ITHIAS
N7,
AT AR AR A AR (VINATOM) 72w 7 Ry A[K)

<R TC, M E HoOo EDY— 3R SIS SO MU IH0, DR — 453 fif %
A DAV TR MU RTHRLE T, 10kDa AR50 B 45 1 B (Mw) DAY =5 k-
Y F M UERIR(4%) B L ONEER LK FE(0.5%)~D ©Co Haif(8~24kGy DHiPHD MR &)
IZXD ., BRI L, MY I REICHOWT, RIEFEEEICIE RSN ET Uk
TR T HIRPUE ATk A4 VTR - ) 22U A (0OC-nSi02) A1) O HE i HAT D
PR A Uz, A5, B 60mg/L - 60mg/L @ OC-nSiO2 OIEMHATA, My AT Rk
\CBT DR EAEEZ, xHIRO 90.0%EH#E LT 22.2% Tl S DR /2 THH &
DV LTz, REFETONEIZBITHAVTFR MBI OC-nSi02 D IEH Hifi D%
TR 5 2 C I L7, FERIE, A VTR R B EO OC-nSi02 (22T, ®HFRICRT 9541
AHE A DN ENEI 105% BN 17.0% KL 722 eamRm LTz, EBIT, F~ A (striped
catfish(%1¥> . %4 Pangasianodon hypophtalmus)) D% £ 3 L OWRIRHEHUC BT 54 V=%
NP DM RO T | fEFERIZEB W TRA L, f551%, 100mgCOS/kg % 5- 2 Hiviz
FRDERNRBIOEFENE LA L, D OBARE R LIz Z b a2 R LT, AV
XU EEHTHHICIVEFAETIN TWND T X O TR Y ERE, AFRBIO
N AR i, 971418y, 83.19+0.35 % . 5 K UV 1.477+0.013( Xt i & o Lh ik : 89616 .
78.43+0.64% ., 33X 1.578+0.038) ThH 7z,
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i) NAFRER T mY =k

AT REREA VT PGP OFHZELNIRICEI T DHEIC SN T, LT O LB HE S

77
Q) NI TTLa(NTTT VAR NERESR Md- v vr T I = K)

INRBLEIL A~V TORERZ T, A RIS 2R PGP &7 ALY T LS A A IRk
DOOFMENRAAFE LT, 3 RAED 6 FOMELX, T7205 | T1:100% b5 AEE T2:50% 10
AEEE, T3:50% L2k +100ppm 2~ T4:50% b2+ 100ppm 2k + S A A e
BE, T5:50% b2 AR+ SAAJEE, F LY T6: kR X (B SR 8) 2k )72, a8k A R in fl
£LT BRRIF129 #&IRL, pF 2O@ESHB IO, EBIOTENEEZE TR
FTA=ZDFHIEAT, F I B L ONASAA RO WT N DI RN IR FAET D090 %
WEL, ZORER, 2T >OEXT T1 THRHEL(103.67cm), £/ T A—2Z-OWTH
R RIT RSN o7, FoTF S8 T1 Theb %<(22.23 4317 SI8K). 2 FHIZE ) -7=
T4(21.4 531 IR T2 LT 12.8%HIMNML TV e, E DAL XIZ W THRIE A~ DR
RO T2, T LD EEIZ OV TIL PGP A A JEREN O R R L SN2z,
TR O EICBIL, BRIOKEXT T4 T 3.68% T THIKRLTZ, A FDO1 FILE(t/ha)ix T4
T 12.18% £ THIRL . ZUT PGP &3 AA BN D fF 2 H23 PGP O1ERIZ) R (4.49% D
R)BLOAAANEEIOE RN F (3.7 % DIER)DEFHEB &L, mHFDOHEFELREE 2O
%o BIROFEFEL T ALFIEEN50%)IZ5F M (100ppm) &7 A A A fH A A do 1 T
L7cb DN ARITBIT DR IRE BT HZEDRIII,

b) TE(PEREERYE Frr A7 —K)

VAT M LA BRI DRI BAFIRN RN R OITz, AT NEEE Y16 &A VT F M
EZOFALZABEX oMy toavoAREEIT, XFRX LKL THEICH KL,
Y16+75kGy THRH U724 T M ALBE X O BN Y 54.49% it @<, 20kGy TOD
FRATALER XTI 42.5% T 2 & HIZ@ED o7z,

K 1L:MEnay0ABRERICBITS, AV e EE Y16 DFEFESNE

FVIX R ~DH < HR RS (°Co) R & (KGy)

SLER

0 20 35 50 75 100 200 300
Y16(CK) 16.91 | 16.91 | 16.91 | 16.91 | 16.91 | 16.91 | 16.91 | 16.91

Y16+A V=%~

23.51 | 2411 | 23.74 | 20.25 | 26.11 | 21.66 | 20.67 | 20.75
(30mg/pot)
HINER(%) 39.03 | 425 40.4 19.7 54.4 28.1 22.2 22.7

C) AVRRLT (R —NVEERT: ARV T 4—TFARK)
AVTX M NS JEEHE, WLSODDIEY THER LNNEEZ RS EHZENHESNT
WD, ARWFZED B T, N T OA RRE S SOUCEE N354T h o 234
HHEAEEE Super Biost DFHEZN AT T 52 L ThHD,
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MEHEL T MU Al PMO9OFL, HEREANEL (1ha 24 7= DR HE T &) : JR 35 (200kg) .,
ZA (R 35 - 28 SRR L) (500kg) . SP-36(V2)(400kg) 5 L UL AU 7 1\(200Kg)., A2 K 7 i+
1 FF (BATAN) LAY =3 k412 (0, 25, 50, 100ppm). #SA A AEEL Super Biost(2 31 4 H iE
EF)(0. 10, 20g/E4R) 2AE A LT-,

R AT DAERBIOULEIZBIL T, AV M L A B O RITAH SRR RS
e A VTR0 (50ppm) &S A A A HEAEEL Biost(20g) D O FHALER X Thy T D A N
e TR oTz, ZOME R, IR AL S D2 L7 SEHSAEEL Y S A A AT HEIEEE Biost (2
TR TTHECHHENRENT,

d) AAR(EERMKEENIE L7 — ZHFEZRKRK)

AL, B-(1-4)-FE B LTz D-Z Va3 v bl SN D ESEM L BE Th D, A V=¥
PR, T AT~ ERE T 2L THROLNDLED FEDOF M THY, A3, AL
X X AREOED DA REAEET 2 REH T 5,

AR LA T M PGP DRI Bl Z W Tl A2 1T -7~ Pseudomonas fluorescens
FPH9601 tkA & o7 A7 a—RC, by MEFEa—T 127 Lic, AV MU BB T,
M MEDOREFBIOAERICEMITIRONT | M MEIR O AL TER) o7, AV
X eTAT a— OO IR TIE, 747 a—MLBRL /- b~ ME 1 OREFE &[RRI AV T %
MR LTS A A VTR MR E A BN S CH M N RGP k32 80 2h 138
BRI oTz,

LINLZeAn, R E TG g S HIBICH 28095 1 Ballc a4 )T Mo st
ToL, AVIXR MU EITTA T =M B CTRBRL 72355 1~ SRR k3 2 il
BRI KIRIZA LTz,

A Ak o AH 38 2o R 1L 5 3R CH MR &7, < 1% Pseudomonas fluorescens
FPHO601 #E CALELL . B DAV IX M U2 LT 2 A, AVT XM 23 W R
TR 23\ TR A 35 LT rTREME DS R & 47,

Bacillus pumilus TUAT1 BRDBEFEIZ L DA DWW BIFOFHIZN RNV T, & B R DK
HIZB DA TOIZ, W HJEIL. Magnaporthe oryzae B.Z5 |20 5| SR ZSIDHAHD
AV FE T D, AR EITTERSND WD BIR OIREEZ DWW CEHMIA T 72, M1 aiE
FEO-HIR BRI R 238 LD ST, ZhUd, BB DA A Bk PGP EDFE )
RAFHM T2 —F1LTHZENTED,
<L — T (L= T A NT X F =T 4T TRy T3 oK)

~ L= TE HESNI R T OV DD EY (MY 7 (Capsicum annum), 47
(Abelmoschus esculentus) 38X OV S T FNTKEFT DA A NEEEA VT H M D RIZOUNT
WELZ, "IV BIOA7T7ORBRTIE, 5 FEOMAEX i) 100% LFREEL, i) 50%1b5
REEE 4 S JEEL, i) 50% b PR+ A VT M| iv) 50% A FAREE - S A A Rk + Y
XM BEONWV) 50% b FNEEE, 2RI T2, MU AT DOFRERTIE, 50% bR+ S A
JEEHX CTHEILA R mn o7z, — 77, 50% AL MEEE+ /S A JEEE+ AV T M TR
wHIED T, A7 TOFRERTIX, NAA PR EI AV T M A L PR RN B IR L 72 AL B
X THRRKDIREBIONANAFT v AE&ZRUIC, A JEREA VT M2 fF LA E R
ER X TIE AR B B L O~ ZARIZET 5 RAFRBISTI RO Tz, AT FITBITS
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g

~

NAFPEREA YT M O TRBD RRBR TS TR T D, NI TV RBLIOA 7 TIZBT5
KAFFETIEL NAFREREA VT MBI D F 3 2D R ITIA MR I LR R T&E o7z,
RN RARE T D720 DOSHARHRERN, #ATHHLVILFE T THD,
TAVE N (TAVE R Val)oy XTIV K)

AR, ARXBLONTERav DI EIZBIT5, EREESAAEE BioN &4 V=% M
Y OFFENFAZBE T2 HARDH DT A G TOFMIE B L L TERMLIZ,

Bio N™ [T, BRI OAREX YT ELTHW, TV AEVT L5 ER O EL CTER T 58K
AR CTH D, AV X M ATHE L EdZ L0 6 A SA, 40ppm OIRFET 3[Rl Bt 20 A |
30 ALV 40 HIChi AL,

B IA X B IO Eras Thoto, BIEEME T TORRIT 4 KEOZEREILE
(RCBD) TSl , FI2AZY—2 NI ATORERITA ARy M E% 158 8kg L LT 4 ALE 10 X
180 RCBD THfillz, KZTEmD, &, AR HEBIOINEZRDT,

2014 F2IE, A RO E R B IO EIZIIT S, Bio N, AV F M B L OB IRE O 3
(ZBET 2 A7) — oy 2B FEE LT, U2 AL BRI, TL: R RR X, T2:100% b2 A0k
T3:50% b FREAL, T4: AV F M +50% L AR T5:Bio N+ A U= % M +50%1b5:
¥}, T6:Bio N+50% b FIEE Cdh oz, ZORER, T5 THaHORIRE D b =2 >72(T1
(2RI T 123%IH800), — 77, T2 Ofab b0z, TLIZRL T 81% Th-o7-,

eI DA EEB IO RO RIS T 5, /S A4 B A 4 R4 0O FH 3
AN B 2B a FEh L7, M U7 AR, TL: kiR, T2:100% b NEEHR R 4 43(46-
0-0)). T3-50% 1L =AEEL, T4-50% L= NEE+ A VT M| T5:50% L2 EE+Bio N, T6:
50% (b MR+ Bio N+ A VAF M Th o7z, BBRORE R, 50% (L7 I0EHHBio N Off
SLER KTl s X SR THEM O ENZE N E KL (b ER=22:60.75% ., A %!
52.31%), 50%L FAEEL+Bio N+ A V23 Mo O ffF AL X Ty | 6 R X & Hb T I &
Z1F= (b7 Er=12:59.30%., 1 % :34.13%), Bio N IZFBRVEY D 50% D 2 BL%42 F Fd i 56 C
EHZEE, T4V TEMINIZ RO ZE TRIIL TN D,

BABARER T ¥ T74 AV TF U K)

SNAFPEEHT, KRR FOEFREEETHZ LTI F TV ERAE T 5 L% Al hE
LU HDWVIIEMOIRTNAVWRIGE N EERSE L, AT MAEME G A TR CTH D,
2013 4FITIE, W A R AR B A 2 (PGPR) S A A IEBHE FED[H]_E & B AL LT~ R
SHZRVBAF SN R X U7 2B T 23R A AR L 7o, SRBROFE S, IeVERT IR T B X
ON—JHER DR EEM O OIESILT=F v U 7 2%, Azospirillum brasilense(TS29) 3 L O
Burkholderia vietnamensis(S45) 0D = %A . 21 D JEBHE T B E S0 T2 i A5 A 7 85 i (106
Aila/g LLE)Z BEIDET 6 - A UL MR L7, PGP I3EM A RIEEWE THY, ZhldiEsE
HB WL ERIC L0 D4 RaEtE T 5, AVIF M ATA VIR ~—2EH T
DR TH DN A DL B RETHAN =X LI AR THY, =V Z—1ERTH L Ak
LoD,

AR 1Tl AV TRy MR Z R L7, RBRET X 6 ALER(N-P20s-K20: T1) 0-0-0, T2)
2-1-2, T3) 1.5-0.75-1.5, T4) 1.5-0.75-1.5+PGPR. Ts) 1.5-0.75-1.5+ 4 V= k4> Te) 1.5-
0.75-1.5+PGPR+A VT3 )% 4 [K1H 3% RCBD CTHERLLTZ,
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B 2 Tl ZAALAGRONE 1 ClE s B a M L7z, 3BRFHEIX, 6 AL#H(1) 100%1k
SEHEEL, 2) 75%ALEAEEL, 3) 75% AL AEEL +PGPR. 4) 75% b EE +4 )25~ | 5)
75% AL IEE+PGPR+A VAR M| 6) i HRIX (HEfiIE)) % 4 [1E 9% RCBD THERLL 7=,
L RER O N Bl E, TR & T LKA L HE ISV CRE L T2,

AFGhFE Jasminel05 (ZRE 32 NakBR i, N-P,0s-K,0:1.5-0.75-1.5+PGPR+ 4V =%
MFUDMEEX & N-P20s-K,0 : 2-1-2g/78 v b b X TR EIREWVR bR o 7, 2k
PGPR A VTR EDOMHFINRLE 2 DILD, BTGB CTIL, ARXDINEIZKT5 PGPR
NAFREES D NFA VX M O BRI L RS0 5T, LnL, AL ARE O fii e &%
25% IO LT 6 . NAZEEI AV T M O RN R DRI, BB ey M
BROFERDS, PGPR &4 VT F M AT HMMEL CIIh BIT R ONR20 b 00, liEZ0FHL
TR AT IV 2R 25% 80 SHHZ LN A fed7a o7,

2) ERtEvIavIcBIT5EE
2-1) NAFBEHETRD I
i) AEHA
B E LA DTGB OHEBIR I L FAIT 7 = — XD EEDIZHOVTLL T O LBV E ST,
a) NI TT VAN TT VAR IIEES Md- v A T2 1K)

N TT V2 BUR TR A B B LI REDO FE iz BEHRL TRY, 2O T, (b7
BHZR DD ASAA B ORI R IEF A L THD, W< OO LAEH DML R A RED
B2 = 2B EESHTERYD, ZHED W OIS HERE i B 2R L TD, RS
VX R EZNBDONSAA BRI Z T2 T ARBIOFT A XIZBIT D DR AR
LTWD, EBIT, o~z BET LT v U7 EM ORI, BE R A NERIOAEFEIZA %)
ThoHLEEZHND,

b) TE(PEEERYE Frr A7 —K)
1. filE 4k BARME S L OV HR = m 2 B i L LT, ZHERE A4 BB 2 B R LTz,
2. IREFEFRTIL, M A VTR MU BIOANAAEENT, A RIEEICBE L TR 4724
FNRAEGTHIEDRSIZ,
3. SAANERI DA TG YB3 TOMREIZBAL T, A A BRI OF ¥ U 712k 5 ©Co
RRBEIIA — ML =T RE OB E D TH D,
) AR T (R —NEEERT: ARV T — T FAK)

Vo BROMT LOEIRRE )2 T DE RO ZHREMEIZ BT DI 84 i L 7=, 2017 0D
FNCA JL[EAFZECIL, B SN ZNOOME B LI EIZOWT, TR 2R AL
FEIRIE BRI KO IR A S B L, Vo BRI VY AOTERFRE I L0 E VA BAE 215
HZENWTET, 5% FBRERRIZONWTI U BIUONI Y AOVERRRE ) O R EMEFHNZTT
FRETHD, IHIT, WL OO IEMIZEIL 2B 2R BAROBFE ) ROV TR 2179
FETHD, 22avEFRRIC NI BTN B O TH A AEE AV 25 MR RS B A2k 3R
AR DPRENT,
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d)

9)

h)

A A (E B EMOKEEM I 22— RIERKARK)

ZHERE ST IV A NSA A JEEE BRSS9 5723 | KRR O 4 RAIREZ R B LW E BRI
BhRZ TN LT, RSN HRE 2 DT DR AT — Vg i (PCR 15)&BIRLIZ, 1
Ao —2EFA LT MAEDERAE I, 1) HEMTERRIE, 2) ZEAMEE2 A TR R
JRECRIRE, 3) B U ARMEEABIFE LT,

T3 7 24 ("Promishlenoe snabzhenie" LLC A /L7 -7 E7 4=/ K)

2016 FOIEENTIIA A LF, 7T #iiR(Crown flax), = A2k U KEF (SWA) I X
O RARMERI (PGP) 28 I L B AT 70kl S i 457,

2017 FEDIEETIIA Y7 24 ALER O 2,000ha D FEHHIZ BT 2 L%, ~ ARMEY £ X
OA A LTI % PGP i FHFER (50ppm) &4 T 7273, MiFF L7 RITFFON20 2T, T L
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2. EffESREEH
2.1 HMEHREEMB) IO/ ERESE
2.1.1 MB B=E &

Minutes of
FNCA 2017 Workshop on Mutation Breeding Project

October 31t — November 3, 2017

Jeju, Korea
1) Outline of Workshop
i) Date October 31% — November 39, 2017
ii) Venue Workshop: Ocean Suites Hotel, Jeju, Korea

International Symposium: Jeju National University, Korea

iii) Host Ministry of Education, Culture, Sports, Science and Technology of Japan
(MEXT)
Korea Atomic Energy Research Institute (KAERI)

Korean Nuclear International Cooperation Foundation (KONICOF)

iv) Participants Total of 17 participants from 9 countries, Bangladesh, China, Indonesia, Japan,
Korea, Malaysia, The Philippines, Thailand, Vietnam and IAEA/RCA (Annex
2)

V) Program Annex 1

Opening Session

Mr Jin-Seon Park, Director General of Korean Nuclear International Cooperation Foundation (KONICOF)
delivered welcoming remarks. Then Mr Shoji Kasuga, Researcher,International Nuclear Cooperation
Division, Ministry of Education, Culture, Sports, Science and Technology (MEXT), Japan and Dr Hideki

Namba, FNCA Advisor of Japan gave an opening speech respectively.

Overview Lectures

Mr Kasuga introduced MEXT programs on international nuclear cooperation and contribution to Asian
countries. Dr Namba reviewed FNCA activities in 2016-2017 and major successful results obtained. Then
Prof Hirokazu Nakai, FNCA Mutation Breeding Project Leader of Japan briefly described the purpose of
FNCA Mutation Breeding, the history of the sub-projects completed and the main issues to be discussed in

the present workshop. He also introduced main results obtained in the present sub-project from every country.
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Session 1 Follow-up on Sub-project on Sorghum & Soybean, and Banana

Dr Sobrizal from Indonesia presented about Sorghum & Soybean mutation breeding. In case of sorghum
three promising mutant lines are selected and applied for release as new variety called G5, G7 and G8. All
three advance mutant lines showed high yield and high biomass production both in drought and rainy seasons.
On the other hand 12 early mature advance mutation lines of soybean are in multi-location trial for further
experiment to register as new variety. One mutant variety of soybean named Mutiara-1 is selected for seed
production to increase the food security of the country, now seed production area is about 15 ha.

Ms Ana Maria Veluz of the Philippines presented new results of mutation breeding in banana. Five
intermediate mutant lines resistant to banana bunchy top virus (BBTV) from Lakatan variety, a desert banana
were selected to do multi-location test in farmers’ field for the objective of reducing losses due to BBTV and
later applied for registration as new mutant variety. This is good achievement to develop disease resistant
banana against BBTV.

The summary for each presentation is attached as Annex 3.

Session 2 Country Report on Application of Mutation Breeding of Rice for Sustainable Agriculture
Nine member countries presented progress and activity plan on the application of mutation breeding of rice

for sustainable agriculture. The summary for each presentation is attached as Annex 3.

Session 3 Summary and Evaluation of on Mutation Breeding of Rice for Sustainable Agriculture

Prof Nakai gave a lead speech. After the discussion along with the speech, it was agreed that most of member
countries created new mutant varieties with high yield and contributed to sustainable agriculture. Moreover,
the several varieties have already been in practical use and showed high economic impacts. Thus, there is no
question about having achieved success of this 5-year project of mutation breeding. It is recognized that this
success would consist of new technologies established, such as 1) lon beam irradiation, 2) Utilization of
crossing of mutated line with good local varieties, 3) M1 screening of ion-beam induced mutants (scientific
elucidation should be necessary), and 4) High throughput screening method such as in case of drought
tolerance.

Session 4 Round Table Discussion for New Phase from 2018

It was discussed on the future prospect of FNCA Mutation Breeding Project in view of the results of the
terminated and present sub-projects. Low input sustainable agriculture was confirmed to be the most
important theme in the future under dramatic climate change. Especially, low input with high yield of major
crop might be the main objective to attain sustainable agriculture. Consequently, title of the next sub-project
"Mutation Breeding of Major Crops for Low-input Sustainable Agriculture under Climate Change" was
decided. It was confirmed that in performing the breeding purpose, every participant country could choose

different target of major crops including rice.
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Session 5 Cooperation with IAEA/RCA

Prof Luxiang Liu introduced the function of RCA and main achievements of global plant mutation breeding
with the emphasis on progress review of the ongoing RCA Project RAS5077 commencing 2017-2020, which
will be focusing on promoting mutation techniques and related biotechnologies for the development of green
crop varieties with 20 member states. The ultimate goal of this project is to develop new types of crop
varieties that possess fine quality, high yield, resistance to biotic and abiotic stress and use less agriculture
inputs. He also announced that the International Symposium on Plant Mutation Breeding and Biotechnology
would take place in Vienna, Austria, from 27 to 31 August 2018. He invited crop mutation breeders from
FNCA countries to participate in this great event. The future collaboration in terms of ways and the activities

including mutation breeding between FNCA and RCA project was discussed.

International Symposium

On November 2, FNCA-KSRI-KAERI Joint International Symposium on "Application of Radiation
Technology and Mutation Breeding for Sustainable Agriculture™ was co-organized by FNCA, Korean
Society of Radiation Industry (KSRI) and Korea Atomic Energy Research Institute (KAERI) in Ara
Convention Hall of Jeju National University, with 50 participants from related institutes, companies, and
universities. It consisted of two sections. At the section 1) Main Achievements of Mutation Breeding in Asian
Countries, Prof Nakai introduced main achievement and future prospect of FNCA Mutation Breeding Project,
and representatives from four countries namely Bangladesh, Vietnam, Malaysia and Korea outlined
achievement of mutation breeding research in each country, including achievement of FNCA activities. At
the section 2) New Technology and Challenge, four special lecturers from Korea, China and Japan delivered

special lectures on new technology and challenge of mutation breeding research for sustainable agriculture.

Minutes and Closing Session
The minutes were discussed and agreed by all participants. It will be reported at the 19th Coordinators
Meeting to be held in March 2018 in Japan. Dr. Si-Yong Kang, FNCA Project Leader of Korea and Dr Namba

delivered closing remarks and thanked all participants for their efforts and contribution.

2) Technical Visit
Participants visited Institute for Nuclear Science & Technology and Sub-tropical Horticulture Research

Center of Jeju National University on November 2, and Citrus Research Institute of RDA on November 3.
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2.1.2 MB &) Ak

List of Participants
FNCA 2017 Workshop on Mutation Breeding Project

October 31t — November 3, 2017

Jeju, Korea
Country Name Position and Organization
Bangladesh | Dr ANK Mamun Chief Scientific Officer and Head,
(PL) Bangladesh Atomic Energy Commission (BAEC)
China Dr Jianzhong Huang Associate Professor,

Institute of Nuclear Agricultural Sciences,
Zhejiang University

Indonesia Dr Sobrizal Senior Researcher/Rice Breeder,
(PL) Center for Isotopes and Radiation Application,
National Nuclear Energy Agency, Indonesia (BATAN)

Japan Mr Shoji Kasuga Researcher,
(MEXT) International Nuclear Cooperation Division,
Ministry of Education, Culture, Sports, Science and
Technology (MEXT), Japan

Japan Dr Hideki Namba FNCA Advisor of Japan,
(Advisor) QST Associate,
National Institutes for Quantum and Radiological
Science and Technology (QST)

Japan Prof Hirokazu Nakai Professor Emeritus,
(PL) Former Vice President,
Shizuoka University

Japan Dr Atsushi Tanaka Deputy Director General,

Takasaki Advanced Radiation Research Institute,
Quantum Beam Science Research Directorate,
National Institutes for Quantum and Radiological

Science and Technology (QST)
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Country Name Position and Organization

Japan Dr Yoshihiro Hase Senior Principal Researcher,

Department of Radiation-Applied Biology Research,
Takasaki Advanced Radiation Research Institute,
Quantum Beam Science Research Directorate,
National Institutes for Quantum and Radiological
Science and Technology (QST)

Japan Ms Aki Koike International Affairs and Research Department,
(Secretariat) Nuclear Safety Research Association (NSRA)

Korea Dr Si-Yong Kang Principal Researcher and Team Head,

(PL) Radiation Breeding Research Team,

Advanced Radiation Research Institute,
Korea Atomic Energy Research Institute (KAERI)

Malaysia Dr Sobri Bin Hussein Senior Research Officer,
(PL) Agrotechnology and Biosciences Division,
Malaysian Nuclear Agency (Nuclear Malaysia)

The Ms Ana Maria S. Veluz Senior Science Research Specialist,
Philippines Philippine Nuclear Research Institute (PNRI)

Thailand Dr Kanchana Klakhaeng Agricultural Research Officer,

(PL) Senior Professional Level,
Division of Rice Research and Development,
Rice Department, Thailand

Thailand Mr Somjai Saleeto Agricultural Scientist,
Nong Khai Rice Research Center,
Rice Department, Thailand

Thailand Mr Anuchart Kotchasatit Agricultural Research Officer,

Senior Professional Level,

Ubon Ratchathani Rice Research Center,
Rice Department

Vietnam Prof Le Huy Ham Director General,
(PL) Institute of Agricultural Genetics (AGI)
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Country

Name

Position and Organization

IAEA/RCA

Prof Liu Luxiang

LCC of IAEA/RCA Project RAS5077,

Director of National Center of Space Mutagenesis for
Crop Improvement,

Deputy Director General of Institute of Crop Science,
Chinese Academy of Agricultural Sciences (CAAS)
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Program of
FNCA 2017 Workshop on Mutation Breeding Project

October 31t — November 3, 2017
Jeju, Korea

Tuesday, October 31°t, 2017 (Day 15
09:00 - 10:15 Opening Session
Chair: Dr Si-Yong Kang, Korea

1. Welcoming Remarks
1) Mr Jin-Seon Park, Direct General, KONICOF, Korea
2) Mr Shoji Kasuga, MEXT, Japan
3) Dr Hideki Namba, FNCA Advisor of Japan
2. Overview Lectures (20min. including Q/A)
1) International Nuclear Cooperation and Contribution for Asian Countries
Mr Shoji Kasuga, MEXT
2) Overview and progress of FNCA activities in 2016-2017
Dr Hideki Namba, FNCA Advisor of Japan
3) Outline of FNCA Mutation Breeding Project and purpose of the workshop
Prof Hirokazu Nakai, FNCA Mutation Project Leader of Japan
3. Introduction of Participants
4. Confirmation of Agenda
10:30 - 10:45 Group Photo and Break
10:45 - 12:00 Session 1 Follow up of Sub-projects on Sorghum & Soybean and Banana
(Presentation: 20 min, Q/A: 5min)
Chair: Dr AN K Mamun, Bangladesh
1. Sub-project on Drought Tolerance in Sorghum and Soybean
Dr Sobrizal, Indonesia
2. Sub-project on Disease Resistance in Banana
Ms Ana Maria Veluz, the Philippines
3. Summary
12:00 - 13:15 Lunch Break
13:15 - 15:00 Session 2 Country Report (Presentation: 25min, Q/A: 10min)
Chair: Prof Huy Ham Le, Vietnam
1. Bangladesh
2. China

3. Indonesia
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15:00 - 15:15 Break
15:15 - 16:25 Cont. of Session 2 Country Report (Presentation: 25min, Q/A: 10min)
Chair: Dr Kanchana Klakhaeng, Thailand

4. Japan

5. Korea

18:30 - 20:00 Welcome Party at Ocean Suites Hotel

Wednesday, November 1%, 2017 (Day 2"%)
09:00 - 10:15 Cont. of Session 2 Country Report (Presentation: 25min, Q/A: 10min)

Chair: Dr Jianzhong Huang, China
6. Malaysia
7. The Philiippines
10:15 - 10:30 Break
10:30 - 11:40 Cont. of Session 2 Country Report (Presentation: 25min, Q/A: 10min)

Chair: Dr Sobrizal, Indonesia

8. Thailand
9. Vietnam
11:40 - 13:30 Lunch Break
13:30 - 15:00 Session 3 Summary and Evaluation of on Mutation Breeding of Rice for Sustainable
Agriculture

Chair : Dr Atsushi Tanaka, Japan
1. Lead speech
Prof. Hirokazu Nakai, Japan
2. Discussion
3. Summary
15:00 - 15:15 Break
15:15 - 16:45 Session 4 Round Table Discussion for New Phase from 2018
Chair : Prof Hirokazu Nakai, Japan
1. Lead speech
Dr. Atsushi Tanaka, Japan
2. Discussion

3. Summary

Thursday, November 2", 2017 (Day 3")
FNCA-KSRI-KAERI Joint International Symposium on
"Application of Radiation Technology and Mutation Breeding

for Sustainable Agriculture™,

Ara Convetion Hall, Jeju National University
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Chair: Dr Joon-Woo Ahn, KAERI

08:45 - 09:00 Resistration

09:00 - 09:10 Opening Remarks
1) Dr Gyuseong Cho, President of KSRI, Korea
2) Mr Shoji Kasuga, MEXT, Japan

Section 1. Main Achievements of Mutation breeding in Asian Countries

(Presentation: 25min, Q/A: 5min) (Mainly on the FNCA activities)

Chair: Dr Si-Yong Kang, KAERI

09:10- 09:40 Review of (sub)projects and future prospect
Prof Hirokazu Nakai, Japan

09:40 - 10:10 Mutation breeding research in Bangladesh
Dr AN K Mamun, BAEC, Bangladesh

10:10 - 10:30 Break

10:30 - 11:00 Status of Mutation breeding in Vietnam
Dr Huy Ham Le, AGI, Vietham

11:00 - 11:30 Mutation breeding in Malaysia
Dr Sobri Bin Hussein, Malaysia

11:30 - 12:00 Current status of Mutation breeding in Korea
Dr Soonjae Kwon, Korea

12:00 - 13:30 Lunch Break

Section 2. New Technology and Challenge
(Presentation: 25min, Q/A: 5min)
Chair: Chair: Dr Geung-Joo Lee, Chungnam Univ.

13:30 - 14:00 Industrialization strategy of GM crops combined with mutation techniques
Dr Seok-Cheol Suh, Jeju Univ., Korea
14:00 - 14:30 New breeding lines developed by asymmetic protoplast fusion

Dr Chee Hark Harn, Eatoheal FE&D, Korea
14:30 - 14:50 Break
14:50 - 15:20 Space-induced mutation breeding in China
Prof Luxiang Liu, CAAS, China
15:20 - 15:50 Frontiers of ion beam breeding
Dr Yoshihiro Hase, QST, Japan
15:50 - 16:00 Discussion and closing remarks
Prof Hirokazu Nakai, Japan
Technical visit to Jeju University
-Institute for Nuclear Science & Technology

-Sup-tropical Horticulture Research Center
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Friday, November 379 2017 (Day 4™)
09:00 - 10:00 Session 5 Cooperation with IAEA/RCA
Chair: Dr Yoshihiro Hase, Japan
1. Report from IAEA/RCA (Presentation: 25min, Q/A: 5min)
Prof Luxiang Liu, IAEA/RCA Project Coordinator
2. Discussion
10:00 - 10:20 Break
10:20 - 11:30 Session 6 Minutes
Chair: Dr Sobri Bin Hussein, Malaysia

1. Wrap up of minutes
2. Adoption of Minutes
11:30 - 11:45 Closing Session
Chair: Dr Sobrizal, Indonesia
1. Closing Address
1) Dr Si-Yong Kang, FNCA PL of Korea
2) Dr Hideki Namba, FNCA Advisor of Japan
11:45 - 13:00 Lunch Break
Technical visit to the Citrus Research Institute, RDA, etc.
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1) gRtEYay

Minutes of
FNCA 2017 Joint Workshop on Biofertilizer Project and Electron Accelerator
Application Project

November 13" — 171 2017
Takasaki, Japan

1) Outline of Workshop

i) Date November 13 — 171, 2017

ii) Venue Takasaki Advanced Radiation Research Institute (TARRI), The
National Institutes for Quantum and Radiological Science and
Technology (QST), Takasaki, Japan

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

iv) Support Takasaki Advanced Radiation Research Institute (TARRI), The
National Institutes for Quantum and Radiological Science and
Technology (QST)

v) Participants Total 36 from 10 countries, Bangladesh, China, Indonesia, Japan,

Kazakhstan, Malaysia, Mongolia, the Philippines, Thailand, Vietham
(Annex 2)

vi) Program Annex 1

Opening Session

Dr Yuichi Michikawa, Deputy Director,Office for Nuclear Non- Proliferation Science and
Technology,International Nuclear and Fusion Energy Affairs Division, Research and Development Bureau,
Ministry of Education, Culture, Sports, Science and Technology (MEXT), Japan and Dr Atsushi Tanaka,
Deputy Director General, Takasaki Advanced Radiation Research Institute, Quantum Beam Science
Research Directorate, National Institutes for Quantum and Radiological Science and Technology delivered
remarks and expressed warm welcome to all participants. In addition, Mr Tomoaki Wada, FNCA Coordinator
of Japan and Dr Hideki Namba, FNCA Advisor of Japan gave speeches to encourage active contribution

from the participants for fruitful workshop. Then participants introduced themselves briefly.

As a keynote speech, Mr Wada delivered a presentation for overview and progress of FNCA activities in
2016-2017 and introduced major successful results obtained. Then Dr Shotaro Ando, FNCA Biofertilizer
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Project Leader of Japan and Dr Masao Tamada, FNCA Electron Accelerator Application Project Leader of

Japan introduced their project activity and major issues of this workshop respectively.

Open Seminar on ""Application and Sustainable Development of Radiation Technology in Asia™
Open Seminar on "Application and Sustainable Development of Radiation Technology in Asia" was jointly
held by FNCA and QST/TARRI on November 13th, 2017 and was attended by 130 participants. The

summaries of the seminar are attached as Annex 3.

Session 1 & 2 Country Report of Plant Growth Promoter (PGP) (EB Project)
Ten countries delivered report on plant growth promoter (PGP) of Electron Accelerator Application Project

respectively. The summaries of reports are attached as Annex 4.

Session 3 Report on Synergy Effect of Biofertilizer and PGP (BF Project)
Eight countries delivered report on synergy effect of biofertilizer and PGP respectively. The summaries of

reports are attached as Annex 4.

Session 4 Wrap-up of Synergy Effect on Biofertilizer and PGP

Synergy effects of biofertilizer and PGP (oligo chitosan) were reported by Bangladesh, China, Indonesia,
Japan, Malaysia, Mongolia, the Philippines, and Thailand. The synergy effects on rice were found by
Bangladesh and Thailand while other counties show the positive effect on plant growth by combining
biofertilizer and PGP. Bangladesh showed that grain yield increased up to 12% in semi-field test of rice plant.
The combining effect of plant growth promoter and biofertilizer (Azospirillum) was greater than the sum of
individual effects of PGP (4.5%) and biofertilizer (3.7%). Thailand showed that the synergy effect appeared
in pot test of rice plant when chemical fertilizer level was reduced to 75%. Rice is an economically effective

plant so that the obtained synergy effect is promising for socioeconomic benefit in participating countries.

Summary for Result of Experiment on Synergy Effect on Biofertilizer and PGP

Country Experiment Result
Bangladesh 1) Rice, semi-field, PGPR (Azospirillum) 1) Synergy effect to rice
2) Soybean, pot, Rhizobium yield
2) Positive

China 1) Maize, pot, PGPR (Bacillus) 1) Positive

Indonesia 1) Chili, field, BOF 1) Positive
(Azotobacter+Pseudomonas+Trichoderma)

Japan 1) Tomato, pot and field, Live coat 1) Synergy effect to
(Pseudomonas fluorescens) suppress tomato
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bacterial wilt

Kazakhstan No experiment
Malaysia 1) Chili, pot, PGPR (P-sol, Klebsiella+Enterobacter.) 1) Not clear
2) Okura, pot, PGPR (P-sol. Klebsiella+Enterobacter.) 2) Not clear
Mongolia 1) Tomato, pot, PGPR 1) Positive
(Azoarcus+Azospirillum+Azotobacter) 2) Not clear
2) Cucumber, field, PGPR 3) Positive
(Azoarcus+Azospirillum+Azotobacter)
3) Wheat, field, PGPR
(Azoarcus+Azospirillum+Azotobacter)
The Philippines | 1) Rice, field, BioN (Azospirillum) 1) Positive
2) Corn, field, BioN (Azospirillum) 2) Positive
3) Rice, field, BioN (Azospirillum) 3) Not clear
Thailand 1) Rice, 2 pot experiments, PGPR 1) Synergy effect to
(Azospilrllum+Burkholderia) increase rice yield
2) Rice, field, PGPR (Azospirillum+Burkholderia) 2) Not clear
Vietnam No information

Session 5 Summary of Parallel Session and Exchange of View

Dr Ando reported a summary of the parallel session on Biofertilizer Project, and Dr Tamada reported a
summary of parallel session on Electron Accelerator Application Project respectively and discussed on action

plan in 2018-2020, followed by parallel session summary. (Annex 5: Summary on Biofertilizer Project, and

Annex 6: Summary on Electron Accelerator Application Project)

Closing Session

Minutes of the workshop were confirmed and agreed by all participants. It will be reported on 19t
Coordinators Meeting. Dr Ando delivered a remark to close fruitful workshop and Dr Tamada expressed

much appreciation from participants for contribution. Next workshop will be held in September or October

2018, in Kazakhstan.
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Parallel Session Summary on Biofertilizer Project

Session 1 Country Report
Nine countries reported research progress for 2017. Summaries of their reports are as follows.

1) Bangladesh (Dr Md Kamruzzaman Pramanik, BAEC)

Off late, Bangladesh government has given emphasis on eco-friendly agricultural practice and application of
biofertilizer in lieu of chemical fertilizer is very promising in this regard. Several symbiotic and associative
microorganisms have been isolated from different sources and some of which showed multifunctional
fertilizing characteristics. Synergistic effect has been sought on rice and soybean plant using those
biofertilizer along with irradiated oligo-chitosan. Moreover, sterilization of carrier material using gamma-

irradiation seems to be fruitful for producing quality biofertilizer.

2) China (Dr Zhang Ruifu, CAAS)

1. We developed multifunctional biofertilizer production for plant growth promotion and soil disease
suppression;

2. Our greenhouse experiments showed that irradiated oligo-chitosan and biofertilzier have positive
synergistic effect for plant growth promotion;

3. %Co y-ray irradiation is better than autoclaving for biofertilizer carrier sterilization for avoiding

contamination and storage of biofertilizer.

3) Indonesia (Prof Iswandi Anas, IPB)

Study on multifunctional of microbial strains able to solubilize phosphate and potassium has been carried
out. Through FNCA collaborative reseacrh in 2017, beneficial characteristics had been improved through
mutation of these selected bacteria and fungi by using gamma irradiation. We were able to obtain bacterial
mutant and fungus mutant which have stronger ability to solubilize phosphate and potassium. In the future
we will evaluate the stability of mutants ability to solubilize phosphate and potassium. Then we will evaluate
the effect for inoculation of these mutants on growth of some crops. Positive synergetic effect between

biofertilizer and oligochitosan on chili as well on pepper had been shown also.

4) Japan (Dr Shotaro Ando, JIRCAS)

To develop multifunctional Bacillus biofertilizer, plant growth promotion effect of paddy rice and
suppressive effect of rice blast were evaluated. PCR method to count the number of inoculated strain was
developed. Microbial mutation breeding using ion beam was conducted to develop 1) salt tolerant rhizobia,

2) enthmopathogenic fungi with tolerant to fungicide, and 3) Cs-accumulating bacteria.
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5) Kazakhstan (Ms Olga Timofeyeva, "Promishlenoe snabzhenie” LLC)

Activity in 2016

For the first part, SWA and PGP was applied on barley, crown flax and wheat. Result is satisfactory.
Activity in 2017

The experiment in 2017 with PGP on the north of Kazakhstan on the area of 2000 hectares on hard wheat,
legume plants and barley (50 ppm) did not bring expected results.

The experiment in Almaty region with PGP (50 ppm) on corn showed satisfactory results.

The experiments are being carried out to find out whether oligo chitosan is an oppressor of bacteria.
Plans

- The study of radiation breeding (radiation mutation)

- Determination doses for bacteria breeding

- Study of synergy combined effect by applying BF+SWA+PGP

- Publication of experiment results

6) Malaysia (Ms Rosnani Binti Abdul Rashid, Nuclear Malaysia)

Malaysia reported on commercialization activities and strategies for extension of biofertilizer products to end
users via technology transfer, discussed some progress in the investigation on synergy between biofertilizer
and plant growth promoter (irradiated oligochitosan) in chili, okra and banana. In addition, advances in
radiation mutagenesis study to generate multifunctional biofertilizer organisms included evaluated of these

mutants in greenhouse trial.

7) Mongolia (Dr Delgermaa Bongosuren, IPAS)

The biofertilizer project in Mongolia is continuous work and multi-functional Biofertilizer were developed.
In 2001, the institute successfully produced dry type of rhizobacterial biofertilizer, in 2017, liquid type of
rhizobacterial biofertilizer as well as increasing mass production. 20 tons of liquid and 5 tons of dry type
biofertilizers were produced and distributed to farmers in this year. The field trial and demonstration showed
that biofertilizer are able to increase crop yield from 10-25% and save 15-20% of required chemical N and P

fertilizers.

8) The Philippines (Ms Julieta Anarna, UPLB)

One of the microbial inoculants produced at BIOTECH, University of the Philippines Los Bafios is a nitrogen
fixing biofertilizer (Azospirillum) with a brand name Bio N™. Application of Bio N™ has been extensively
applied and used in different varieties of rice and corn at different regions of the Philippines and now being
tested for high value crops of the country especially for tomato, eggplant and sugarcane. Combined
inoculation of biofertilizers and oligochitosan were tested on rice, corn while the integration of two
biofertilizers (Bio N and Mykovam) were tested for tomato. Results of the studies showed that the combined
application of biofertilizers and oligochitosan and the integration of two biofertilizers have higher yield

compared to control (unfertilized, uninoculated) treatments. Massive information campaign were conducted
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for the awareness of the farmers on the benefits of biofertilizer, proper utilization of the technology, and
improve marketing.

Soil and charcoal are used as the carrier in Bio N production and sterilized by using heat autoclave technique.
From several studies conducted under the FNCA project and collaboration with the Philippine Nuclear
Research Institute (PNRI) using nuclear technique sterilization the production of carrier was improved and

lifespan of the Bio N inoculant was prolonged from six months now it is 10 months. .

9) Thailand (Dr Phatchayaphon Meunchang, DOA)

Thailand produced biofertilizer more than 35 years. At present, it is still popular for farmers. The biofertilizers
have been already produced and extended to farmers as rhizobium, PGPR, Phosphate solubilizer and
Mycorrhiza.

Thailand succeeded on research for use of carrier sterilization by gamma ray and electron beam at 25 kGy to
produce PGPR biofertilizer for rice, which Azospirillum and Burkholderia survive over Thai law standard
longer than 6 months. But it could not be used in production system due to high cost in the step of radiation
sterilization.

The synergistic effect of PGPR biofertilizer and oligochitosan was showed in pot experiment but it was not

clear for in field experiment.

Session 2 Special Lecture

Prof Gary Stacey, Super Professor, Tokyo University of Agriculture and technology delivered special lecture
titled "Mechanistic studies of bacterial plant growth promotion utilizing model plant species”. Summary of
the presentation is as follows.

Plants interact with a wide range of soil microorganisms. In some cases, this interaction can result in
significant benefits to both microbe and plant host. It is well known that some soil bacteria can promote the
growth of plants increasing crop yield. The effects of such 'plant growth promoting bacteria’ (PGPB) have
been well documented with a variety of plant species. One lesson from such studies is that both the bacterial
and plant genotype are critical in order to induce significant growth promotion. However, the molecular
mechanisms behind this growth promotion are still largely unclear. We believe that the adoption of a suitable
model bacterial-plant system could significantly accelerate research to increase our mechanistic
understanding of these important associations. The ultimate goal would be to exploit this information to

increase the adoption and benefits of PGPB in crop production.

Session 3 Development of Multifunctional Biofertilizer and Strategy for Extension to Farmers

The FNCA member countries presented the extension of multifunctional biofertilizer in each country.
Indonesia isolated some microbial strains and carried out mutation by gamma irradiation. It was found that a
bacterial mutant increased both phosphate and potassium solubilization and one fungal mutant increased
solubilizing ability of phosphate. The Philippines produced Bio-N (Azospirillum) for rice and maize and
conducted experiment of tomato with mycorrhiza. Thailand confirmed the multifunctional activity through

coinoculation of Azospirillum and Bradyrhizobium, and showed that in the 10* cfu per ml of both genus
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increased nitrogen fixation. China developed multifunctional biofertilizers for root development and soil
borne disease of several cash crops. Malaysia isolated microbial mutant from gamma irradiation and now in
stages to evaluate on greenhouse trial. Bangladesh isolated two bacterial strains which are capable of fixing
atmospheric nitrogen and solubilizing phosphate. Mongolia tested a liquid biofertilizer (Azospirillum +
Azotobacter + Azoarcus) for wheat. Kazakhstan will develop multifunctional biofertilizer near future.

All member countries have extended biofertilizer to the farmers/end-users.

Session 4 Summary of Experiment for Synergistic Effect of Biofertilizer and Irradiated Oligochitosan,
Plant Growth Promoter
Bangladesh, Japan and Thailand found synergistic effect of biofertilizer and irradiated oligochitosan on rice,

tomato and rice, respectively. Other countries found some positive effect on different crops.

Session 5 Extension of Radiation Sterilization of Carrier for Commercial Biofertilizer Production

Reports from member of the FNCA countries namely Indonesia and Malaysia have private companies using
gamma irradiation sterilization in the production of biofertilizer. In case of the Philippines gamma irradiation
technology is being applied in large scale production. Bangladesh and Thailand also use sterilized carrier
material by gamma ray for biofertilizer in small scale. It was also reported some limitations on the use of the

facility such as distance and availability of the facility.

Session 6 Development of Publication for Compared Effect of Radiation Sterilization and Autoclave

For sterilization of biofertilizer carriers, gamma irradiation gave better results compared to autoclaving. The
gamma irradiation sterilization of carrier was found more effective for the maintenance of inoculant microbes
during long-term. China, Indonesia, Japan and Malaysia have already published paper on this issue. These

findings will be published in The Philippines. Thailand has submitted for a patent.

Session 7 Development of FNCA Guideline for Biofertilizer Quality Assurance and Control

The compilation articles of "FNCA guideline Volume I1: Production of Biofertilizer Carrier Using Radiation"
was discussed. The additional information by all country members will be added in this guideline. It will be
published in March 2018.

Session 8 Activity Summary, Evaluation, and Future prospects

Achievements in phase 4 were evaluated and it was confirmed that research plans were successfully
accomplished. 1) Development and dissemination of radiation sterilization method of new types of carrier,
2) development of the multifunctional biofertilizer with emphasis on the radiation breeding of microbes, and
3) evaluation of integrated effect of biofertilizer and irradiated oligochitosan, carageenan and super water

absorbent (SWA) were proposed as future themes.

Session 9 Summary of Parallel session for Biofertilizer Project

The summary of parallel session on Biofertilizer Project was discussed and agreed by all participants.
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Parallel Session Summary on Electron Accelerator Application Project

1) Outline of Workshop
i) Date November 15" - 17t 2017
ii) Venue National Institutes for Quantum and Radiological Science and

Technology (QST), Japan

iii) Host Organisation Ministry of Education, Culture, Sports, Science and Technology
of Japan (MEXT)
iv) Participants Fifteen (15) participants from ten (10) FNCA member countries:

Bangladesh, China, Indonesia, Japan, Kazakhstan, Malaysia,
Mongolia, The Philippines, Thailand and Vietnam. Listed in
Annex 2.

v) Program Annex 1

2) Workshop Program (Parallel Sessions)

The parallel sessions were attended by experts on applications of electron accelerator and radiation
processing of natural polymers from ten (10) FNCA participating countries namely Bangladesh, China,
Indonesia, Japan, Kazakhstan, Malaysia, Mongolia, The Philippines, Thailand and Vietnam. The list of

participants of the workshop is attached in Annex 2.

Parallel Session 1: <PGP> Wrap-Up of Joint Session 1, Challenge and Progress for Commercialization
of PGP

Dr Salma Sultana summarized the country reports presented at Joint Session 1, focusing on challenges and
progress for the commercialization of PGP. The participants discussed on the theme after the lead speech.

Discussion summary for this session is included in Parallel Session 2.

Parallel Session 2 : <PGP> Wrap-Up of Joint Session 2, New Trials after Commercialization of PGP

Dr Marina Binti Talib summarized the country reports presented at Joint Session 2, focusing on new trials
after commercialization of PGP. Indonesia faces problem with the registration of the product (PGP). While
Malaysia, Philippines and Thailand have already commercialized the PGP, other countries still need to do

field test as follows:

Country Crops

Bangladesh Eggplant and maize

Indonesia Black pepper and rice

Philippines Mung bean, peanuts, corn and leafy vegetables
Vietnam Soybean
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Indonesia and Vietnam conducted study on the effect of oligochitosan as animal feed supplement. It was
further suggested to study the synergistic effect combining PGP with SWA. For the next phase, all members
agreed to work on the usage of radiation processing for different application for health, agriculture and

environment.

Parallel Session 3: <SWA> Country Report I, Current Status and Cost Effectiveness toward
Commercialization
Five (5) country reports on their current activities of SWA were presented emphasizing on the cost

effectiveness of the product. The summary of each report is attached in Annex 6-1.

Parallel Session 4: <SWA> Country Report Il, New Research and Obstacles after Commercialization
of SWA
Five (5) country reports were presented on the new research and obstacles after commercialization of SWA.

The summary of each report is attached in Annex 6-1.

Parallel Session 5: <SWA> Wrap-Up of Parallel Session 3, Current Status and Cost Effectiveness

toward Commercialization

Dr Darmawan Darwis, BATAN summarized the presentations of Bangladesh, Indonesia, Malaysia, Mongolia

and the Philippines. Focus was given on the challenges for the commercialization of SWA. Discussions were

as follows:

® Consistent data cannot be obtained due to climate change e.g. continuous rain fall.

® Indigenous raw materials and simple process should be considered for SWA production to reduce
cost/price.

® The SWA should have greater cost effectiveness over other existing commercial products.

® Synergy effects of SWA and PGP should be investigated for plant growth.

® SWA should be dugged deep in soil e.g. 20-30 cm below ground for vegetables and 1 m for tree to

prevent degradation by sunlight and to efficiently hold water.

Parallel Session 6: <SWA> Wrap-Up of Parallel Session 4, New Research and Obstacles after
Commercialization of SWA

Mr Alexandr Borissenko from Kazakhstan summarized the reports given by China, Japan, Kazakhstan,
Thailand and Vietnam.

In the discussion, it was suggested to investigate the long term effect of SWA on plants in 2-3 years period.
It was also mentioned that SWA can be cost effective in three different aspects of application. First is on the
method of preparation whereby robust hydrogel with good mechanical properties can be made. Second is on
the application in the field where the advantage of SWA should be emphasized over the drop irrigation
technology which serves as a competitor to the products. The third is on its economic benefits whereby the

overall cost of the SWA should be well considered. Furthermore, it was emphasized that the use of SWA can
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be diversified for other applications such as medical, industrial or environmental usage to make it

economically viable.

Parallel Session 7: Coordination between FNCA and RCA/IAEA Projects on Radiation Processing

Dr Lucille V. Abad presented the IAEA RAS project on "Developing and up-scaling of radiation grafted
materials for water treatment”. The project will run for a duration of four years from 2018 to 2021. This
project will have to be done by government parties in partnership with specific industries, government
agencies or non-government agencies in the development of the radiation grafted materials to mitigate
contaminants in waste water. Likewise, products will be tailored fit to the end user’s needs. This will promote
the interest of the end-user and eventually may facilitate the technology transfer of products to industry.

Requirements for participation of this project are as follows:

1. Countries must have the established facilities (gamma or e-beam) and laboratories for radiation grafting.
2. Countries must have previous works on radiation grafting.
3. Countries must have permanent researchers currently involved in radiation grafting activities or intends

to establish the technology in their laboratories.

Joint meeting of IAEA and FNCA and other forms of collaboration should be considered in order to have

more cooperation between IAEA and FNCA.

Parallel Session 8: Three-Year Evaluation and Proposal for Next Phase

Dr Masao Tamada presented the achievements and future plans of the project, followed by the discussion of

the participants. The major achievements in 3 years were as follows:

® Environmental-friendly products of PGP and SWA increased yield of crops and vegetables such as rice,
chili and mung bean, giving some economic benefits to participating countries.

® Scale-up production has been achieved for PGP. Thailand increase yield from 100,000L/month to
100,000L/day has been produced at Thai Gamma Irradiation Center. Carrageenan PGP has been
produced by using Electron Beam Facility to meet the 1,700L/h needed for multi-locational testing of
rice in 37,000 ha in Philippines.

® Synergistic effects of PGP and biofertilizer was confirmed in rice plant.

® FNCA guideline on development of hydrogel and oligosaccharides by radiation processing edited in
2009 has been revised and uploaded to FNCA website.

® SWA (200 kg/day) has been produced at Thai Gamma Irradiation Center. Production machine for SWA
(500 kg/day) using EB has been installed in Kazakhstan.

Other achievements and plans are summarized in the Table below.
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Table Achievements for 2017 and plans for next phase (2018-2020)

Planning of R&D for Next Phase
(2018-2020)

*Pot and semi field tests with BF (PGP)
+Semi field tests (SWA)

Countries Achievement for 2017

*Semi-Field tests: Egg-plant and Maze
Bangladesh| (PGP)

*Synergy effect with Biofertilizer [SF]
China * Antibacterial grafted cotton fabric * Application of grafted cotton fabric
*Application on pepper plant (PGP)
Indonesia |+Evaluation of microbial population in soil

+O-Chitosan for animal feed supplement
*Field tests for other plants (SWA)

(SWA)
Japan *Application on moss (PGP) *Development of biocompatible materials for
*Dosimeter for cancer therapy (SWA) tissue engineering (SWA)
Kazakhstan |*Synergy effect of PGP+SWA *Synergy effect of PGP+SWA
Malaysia -Carraggenan (PGP) *Biocompatible hydrogels(SWA)
* Palm oil waste treatment (SWA) +O-Chitosan for animal feed supplement
Mongolia sroband samilie'd testel Gy -gz?ellgzlr?\éifto?fpfgjzction technology by
*R&D pot tests and semi-field tests (SWA) | .=~ =~
irradiation (SWA)
. 5 ET? +Field trials (SWA)
Philippines -geglstrgtlon & commierdialzaton (RGE) «Commercial (mass) production and
*Production of SWA R YA i
distribution, label expansion for PGP
Thailand *Pot tests for rubber tree for replanting «Commercialization of replanting (SWA)
(SWA) «SWA prepared from sugarcane bagasse

*O-Chitosan production technology for fish
and shrimp culture

*Biocompatible hydrogels for tissue culture
(SWA)

*PGP with nano-silica
Vietham |+Farm tests of fish feed (OC)
*R&D for inexpensive SWA

These achievements are described in the Final Report of the Project. The participating countries discussed

on new proposals for next FNCA phase.

Parallel Session 9: Briefing on Technical Visit

Dr Mitsumasa Taguchi, QST gave a briefing on the technical visit at Takasaki Advanced Radiation Research
Institute. The participants visited TIARA, electron accelerator facilities, ®°CO irradiator and science plaza of
QST.

Parallel Session 10: Summary and Preparation for Joint Closing Session
Dr Masao Tamada summarized overall parallel sessions for the preparation of closing session of Joint
Workshop. See the Joint Workshop Minutes for more details.
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List of Participants

FNCA 2017 Joint Workshop on Biofertilizer Project and Electron Accelerator

Application Project

November 13" — 171 2017

Takasaki, Japan

Country Name Position and Organization
Bangladesh Dr Md Kamruzzaman Principal Scientific Officer,
(BF PL) Pramanik Bangladesh Atomic Energy Commission (BAEC)
Bangladesh Dr Salma Sultana Principal Scientific Officer,
(EAA PL) Bangladesh Atomic Energy Commission (BAEC)
China Prof Zhang Ruifu Professor,
(BF PL) Institute of Agricultural Resources and Regional
Planning,
Chinese Academy of Agriculture Sciences (CAAS)
China Prof Dr Jingye Li Director of Research Management Office,
(EAA PL) Shanghai Institute of Applied Physics,
Chinese Academy of Sciences
Indonesia Prof Dr Iswandi Anas Professor and Head of Division,
(BFPL) Bogor Agricultural University (Institut Pertanian Bogor
IPB)
Indonesia Dr Darmawan Darwis Head, Radiation Processing Division;
(EAA PL) NPC of FNCA on EB Application,
Center for Isotope and Radiation Application (CIRA),
National Nuclear Energy Agency (BATAN)
Japan Mr Tomoaki Wada FNCA Coordinator of Japan

(Coordinator)

Chief Executive Director,
Kobe Science Museum

Japan
(Advisor)

Dr Hideki Namba

FNCA Advisor of Japan,

QST Associate,

National Institutes for Quantum and Radiological
Science and Technology (QST)
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Country

Name

Position and Organization

Japan
(MEXT)

Dr Yuichi Michikawa

Deputy Director,

Office for Nuclear Non- Proliferation Science and
Technology,

International Nuclear and Fusion Energy Affairs
Division,

Research and Development Bureau,

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

Japan
(MEXT)

Mr Shoji Kasuga

Researcher,

International Nuclear Cooperation Division,
Ministry of Education, Culture, Sports, Science and
Technology (MEXT), Japan

Japan
(BF PL)

Dr Shotaro Ando

Project Leader,

Tropical Agriculture Research Front,

Japan International Research Center for Agricultural
Sciences (JIRCAS)

Japan
(EAA PL)

Dr Masao Tamada

Deputy Director,

Research Planning and Promotion Office,
Quantum Beam Science Research Directorate,
National Institutes for Quantum and Radiological
Science and Technology

Japan

Dr Katsuya Satoh

Senior Principal Researcher,

Department of Radiation-Applied Biology Research,
Takasaki Advanced Radiation Research Institute,
National Institutes for Quantum and Radiological
Science and Technology,

National Institutes for Quantum and Radiological
Science and Technology (QST)

Japan

Prof Tadashi Yokoyama

Professor,

Faculty of Agriculture,

Tokyo University of Agriculture and Technology
(TUAT)

Japan

Prof Gary Stacey

Super Professor,
Tokyo University of Agriculture and Technology
(TUAT)
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Country Name Position and Organization

Japan Dr Shin Okazaki Associate professor,

Department of International Environmental and
Agricultural Science,

Graduate School of Agriculture,

Tokyo University of Agriculture and Technology

Japan Dr Mitsumasa Taguchi Leader,

Project "Biocompatible Materials Research™,
Department of Advanced Functional Materials Research,
Takasaki Advanced Radiation Research Institute,
Quantum Beam Science Research Directorate,

National Institutes for Quantum and Radiological
Science and Technology (QST)

Japan Prof Mitsuhiro Inoue Professor Emeritus,
Tottori University

Japan Prof Hideo Kusaoke Professor,

Department of Environmental and Food Sciences,
Faculty of Environmental and Information Sciences,
Fukui University of Technology

Japan Ms Aki Koike International Affairs and Research Department,
(Secretariat) Nuclear Safety Research Association (NSRA)
Japan Ms Ayako Tanida International Affairs and Research Department,
(Secretariat) Nuclear Safety Research Association (NSRA)
Kazakhstan | Mr Alexandr Borissenko Chief Executive Officer,
(EAA PL) JSC "The Park of Nuclear Technologies"
Kazakhstan | Ms Olga Timofeyeva Commercial Director,
(BF PL) Promyshlennoe Snabzheniye, LLP
Malaysia Ms Rosnani Binti Abdul Research officer,
Rashid Malaysian Nuclear Agency (Nuclear Malaysia)
Malaysia Dr Marina Binti Talib Manager,
(EAA PL) Malaysian Nuclear Agency (Nuclear Malaysia)
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Country

Name

Position and Organization

Mongolia Dr Delgermaa Bongosuren | Head of Soil Microbiology Laboratory,
(BF PL) Institute of Plant Agricultural Sciences (IPAS)
Mongolia Mr Sukh Odkhuu Researcher,
Nuclear Research Center,
National University of Mongolia
The Ms Julieta A. Anarna University Researcher 11,
Philippines National Institute of Molecular Biology and
(BFPL) Biotechnology (BIOTECH),
University of the Philippines Los Banos (UPLB)
The Dr Lucille V. Abad Supervising Science Research Specialist,
Philippines Philippine Nuclear Research Institute
(EAA PL)
Thailand Dr Phatchayaphon Director
(BF PL) Meunchang Office of Agricultural Regulation
Department of Agriculture (DOA)
Thailand Dr Phiriyatorn Suwanmala | Director of Nuclear Research and Development
(EAA PL) Division,
Thailand Institute of Nuclear Technology
Vietnam Dr Nguyen Ngoc Duy Head of Research and Development Department,

Research and Development Center for Radiation
Technology, Vietnam Atomic Energy Institute
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Program of

2017 Joint Workshop on Biofertilizer Project and Electron Accelerator Application

Project

November 13" — 171 2017
Takasaki, Japan

Day 1%, Nov. 13" 2017 JOINT SESSION

09:30 - 09:45
09:45 - 11:20

Registration
Opening Session

Chair: Mitsumasa Taguchi, Japan

11:20 - 13:00

1. Welcoming Remarks

1) Dr Yuichi Michikawa, MEXT, Japan

2) Dr Hisayoshi Itoh, QST, Japan
(Rep. Dr. Atsushi Tanaka, QST, Japan)

2. Opening Remarks

1) Mr Tomoaki Wada, FNCA Coordinator of Japan

2) Dr Hideki Namba, FNCA Advisor of Japan

3. Introduction of Participants

4. Confirmation of Agenda

5. Group Photo

6. Overview Lectures (20 min including Q/A)

1) Overview and Progress of FNCA Activities in 2016-2017
Mr Tomoaki Wada, FNCA Coordinator of Japan

2) Outline of FNCA Biofertilizer Project, Achievement and Purpose of the Workshop
Dr Shotaro Ando, FNCA Biofertilizer Project Leader of Japan

3) Outline of FNCA Electron Accelerator Application Project, Achievement and Purpose
of the Workshop
Dr Masao Tamada, FNCA Electron Accelerator Application Project Leader of Japan
Lunch Break

Open Seminar on

"Application and Sustainable Development of Radiation Technology in Asia™

Moderator: Dr Masao Tamada, QST, Japan
(Presentation 20 min + Q&A 5 min)

12:40 - 13:10

Registration
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13:10 - 13:15
13:15-13:40

13:40 - 14:05

14:05 - 14:30

14:30 - 14:55

14:55 - 15:10

15:10 - 15:35

15:35 - 16:00

16:00 - 16:25

16:25 - 16:50

16:50 - 16:55

Opening

1.International nuclear cooperation and support for Asian countries

TBD, MEXT, Japan

2. Agricultural efficacy of radiation —Modified carrageenan as Plant Growth Promoter
Dr Lucille V. Abad, PNRI, the Philippines

3. Plant growth promotion of chitin and chitosan

Prof Hideo Kusaoke, Fukui University of Technology, Japan

4. Effective production of plant growth promoter with radiation processing and versatile
applications

Dr Nguyen Ngoc Duy, VINATOM, Vietnam

Break

5. Application of Super Water Absorbent developed by radiation processing to sandy
soil

Prof Mitsuhiro Inoue, Tottori University, Japan

6. Characterization of Bacillus Biofertilizer "Kikuichi* for Paddy Rice

Prof Tadashi Yokoyama, TUAT, Japan

7. Trends of biofertilizer in the Philippines

Ms Julieta Anarna, UPLB, the Philippines

8. Bio-(organic)fertilizer development in Indonesia

Prof Iswandi Anas, IPB, Indonesia

Closing

Day 2™, Nov. 14" 2017 JOINT SESSION

08:30 - 09:45

Joint Session 1 Country Report on Challenge and progress for commercialization

of Plant Growth Promoter (EB)
(Presentation: 15 min + Q&A 10 min)
Chair: Bangladesh (BF)

09:45 - 10:00
10:00 - 11:40

. Bangladesh
. Kazakhstan

. Mongolia

Coffee Break

Joint Session 2 Country Report on new trials after commercialization of PGP (EB)

(Presentation: 15 min + Q&A 10 min)

Chair: China (BF)

11:40 - 12:45

. China
. Indonesia
. Japan

. Malaysia

Lunch Break
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12:45 - 14:00 Cont. of Joint Session 2 Country Report on Plant Growth Promoter (EB)
(Presentation: 15 min + Q&A 10 min)
Chair: Indonesia (BF)

8. Philippine

9. Thailand

10.Vietnam
14:00 - 15:00 Joint Session 3 Report on Synergy Effect on Biofertilizer and PGP (BF)
(Presentation: 10 min + Q&A 5 min)
Chair: Bangladesh (EB)

1. Bangladesh

2. China

3. Indonesia

4. Japan
15:00 - 15:15 Coffee Break
15:15- 16:30 Cont. of Session 3 Report of Synergy Effect on Biofertilizer and PGP (BF)
(Presentation: 10 min + Q&A 5 min)
Chair: Indonesia (EB)

5. Malaysia

. Mongolia

6
7. Philippines
8. Thailand
9. Vietnam
16:30-17:55 Joint Session 4 Wrap-Up of Synergy Effect on Biofertilizer and PGP
Chair: Dr Masao Tamada (EB)
1. Discussion
*Discussion point
- Evaluation of Synergy Effect in country reports
- Promising synergy effects
- Progress of Cooperation and Obstacles
- Action plan
—Field test design as a means to clarify the mechanism of oligochitosan
— Supplier of the oligochitosan for research in each member country
2. Conclusion
19:00 Welcome Reception Hosted by the QST
Day 3" Nov. 15" 2017 PARALLEL SESSION
See respective program
Day 4™, Nov. 16" 2017 PARALLEL SESSION
AM  See respective program
PM  Technical Visit (Joint Session)
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Day 5™ Nov. 172017 JOINT SESSION

AM  See respective program
12:00 - 13:15 Lunch Break
13:15-14:15 Session 5 Summary of Parallel Session and Exchange of View
(Presentation: 10 min)
Chair: Philippine (BF)
1. Biofertilizer Project
Dr Shotaro Ando, Japan
2. Electron Accelerator Application Project
Dr Masao Tamada, Japan
3. Round Table Discussion
14:15 - 15:00 Closing Session
Chair: Dr Katsuya Sato, Japan
1. Confirmation of Minutes
Dr Mitsumasa Taguchi, QST, Japan
2. Closing Remarks
Dr Shotaro Ando, FNCA Biofertilizer PL of Japan
Dr Masao Tamada, FNCA Electron Accelerator Application PL of Japan
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Program of
FNCA 2017 Joint Workshop on Biofertilizer Project and Electron Accelerator
Application Project
<Parallel Session of Biofertilizer Project>

Day 1%, Nov. 13" 2017 JOINT SESSION
See Joint Session Program

Day 2" Nov. 14" 2017 JOINT SESSION
See Joint Session Program

Day 3", Nov. 15" 2017 PARALLEL SESSION
09:00 - 10:15 Session 1 Country Report
(Presentation: 20 min + Q&A 5 min)
Chair: Kazakhstan
1. Vietnam
2. Thailand
3. The Philippines
10:15 - 10:30 Coffee Break
10:30 - 12:10 Cont. of Session 1 Country Report
(Presentation: 20 min + Q&A 5 min)

Chair: Indonesia
Mongolia
Malaysia

Kazakhstan

N o g &

Japan
12:10-13:10 Lunch Break
13:10 - 14:25 Cont. of Session 1 Country Report
(Presentation: 20 min + Q&A 5 min)
Chair: Mongolia
8. Indonesia
9. China
10.Bangladesh
14:25 - 15:25 Session 2 Sepecial Lecture
Chair: Dr Tadashi Yokoyama, Japan
1. Presentation from Prof. Gary Stacey (45 min)
2. Q&A (15 min)
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15:25 - 15:40 Coffee Break
15:40 - 17:00 Session 3 Development of Multifunctional Biofertilizer and Strategy for Extension
to Farmers
Chair: Thailand
1. Report from each country (5 min)

2. Discussion

Day 4", Nov. 16" 2017 PARALLEL SESSION
09:00 - 09:45 Session 4 Summary of Experiment for Synergistic Effect of Biofertilizer and

Irradiated Oligochitosan, Plant Growth Promoter
Chair: Dr Tadashi Yokoyama, Japan
1. Discussion
09:45 - 10:30 Session 5 Extension of Radiation Sterilization for Commercial Biofertilizer
Production
Chair: the Philippines
1. Report from each country (5 min)
2. Discussion
10:30 - 10:45 Coffee Break
10:45 - 11:15 Session 6 Development of Publication for Compared Effect of Radiation
Sterilization and Autoclave
Chair: Dr Katsuya Sato, Japan
1. Lead Speech
Dr. Shotaro Ando, Japan
2. Report from each country (5 min)
11:15-12:00 Session 7 Development of FNCA Guideline for Biofertilizer Quality Assurance and
Control
Chair: Malaysia
1. Lead speech
Malaysia
2. Discussion
12:00 - 13:00 Lunch Break
13:00 - 14:30 Cont. of Session 7 Development of FNCA Guideline for Biofertilizer Quality
Assurance and Control
Chair: Malaysia
2. Discussion
14:30 - 15:00 Coffee Break
15:00 - 17:00 Technical Visit
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Day 5™, Nov. 17 2017 PARALLEL SESSION
09:00 - 10:30 Session 8 Activity Summary,Evaluation, and Future Prospects
Chair: Dr. Shotaro Ando, Japan

1. Lead speech
Dr. Shotaro Ando, Japan

2. Discussion
10:30 - 11:00 Coffee Break
11:00 - 12:00 Session 9 Summary of Parallel session for Biofertilizer Project

Chair: Vietnam
1. Confirmation and Adoption of summary
12:00 - 13:15 Lunch Break
See Joint Session Program
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Program of

FNCA 2017 Joint Workshop on Biofertilizer Project and Electron Accelerator

Application Project

<Parallel Session of Electron Accelerator Application Project>

13-14 Nov

Joint Session
*Please refer to the joint session agenda for the schedule of 13-14 Nov.

Day 3, 15 November 2017

Parallel Session 1: <PGP> Wrap-Up of Joint Session 1: Challenge and Progress for

Commercialization of PGP
(Presentation 20min + Discussion 40min)
Chair: Dr Marina Binti Talib (Malaysia)

09:00 — 09:10 Lead Speech (10min)
® Dr Salma Sultana, BAEC
09:10 — 09:50 Discussion (40min)

Parallel Session 2: <PGP> Wrap-Up of Joint Session I1: New Trials after Commercialization of PGP

(Presentation 20min + Discussion 40min)

Chair: Dr Phiriyatorn Suwanamala (Thailand)

09:50 — 10:00 Lead Speech (10min)
® Dr Marina Binti Talib, Nuclear Malaysia
10:00 — 10:40 Discussion (40min)
10:40 —-11:00 Coffee Break (20min)

Parallel Session 3: <SWA> Country Report | : Current Status and Cost Effectiveness toward

Commercialization
(Presentation 20min + QAs 10min)
Chair: Dr Nguyen Ngoc Duy (Vietnam)

11:00 -11:30 Bangladesh
11:30 — 12:00 Indonesia
12:10 -13:10 Lunch (60min)

Parallel Session 3 Cont: <SWA> Country Report | : Current Status and Cost Effectiveness toward

Commercialization
(Presentation 20min + QAs 10min)
Chair: Dr Nguyen Ngoc Duy (Vietnam)

13:10 - 13:40
13:40 - 14:10
14:10 - 14:40

Malaysia
Mongolia

Philippines
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14:40 -15:00

Coffee Break (20min)

Parallel Session 4: <SWA> Country Report 11 : New Research and Obstacles after

Commercialization of SWA
(Presentation 20min + QAs 10min)
Chair: Mr Sukh Odkhuu (Mongolia)

15:00 - 15:30
15:30 - 16:00
16:00 - 16:30
16:30-17:00
17:00-17:30

China
Japan
Kazakhstan
Thailand

Vietnam

Day 4, 16 November 2017

Parallel Session 5: <SWA> Wrap-Up of Parallel Session 3: Current Status and Cost Effectiveness

toward Commercialization
(Presentation 20min + Discussion 40min)

Chair: Dr Mitsumasa Taguchi (Japan)

09:00 - 09:10 Lead Speech (10min)
® Dr Darmawan Darwis, BATAN
09:10 — 09:50 Discussion (40min)

Parallel Session 6: <SWA> Wrap-Up of Parallel Session 4: New Research and Obstacles after

Commercialization of SWA
(Presentation 20min + QAs 10min)
Chair: Dr Li Jingye (China)

09:50 - 10:00 Lead Speech (10min)

® Mr Alexandr Borissenko, JSC "The Park of Nuclear Technologies"
10:00 — 10:40 Discussion (40min)
10:40 —-11:00 Coffee Break (20min)

Parallel Session 7: Coordination wth RCA/IAEA and FNCA Projects on Radiation Processing

Chair: Dr Phiriyatorn Suwanamala (Thailand)

11:00 — 11:20 Lead Speech (20min)
® Dr Lucille V. Abad (Philippines)
11:20 - 11:25 Q&A (5min)
11:25-12:00 Discussion on the possible cooperation with RCA (35min)
12:00 —13:00 Lunch (70min)
Parallel Session 8: 3-Year Evaluation and Proposal for Next Phase
Chair: Dr Masao Tamada (Japan)
13:05 - 13:25 Lead Speech (20min)

® Dr Masao Tamada or Dr Mitsumasa Taguchi, QST
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13:25 -14:25

Discussion and completetion of evaluation/proposal forms (60 min)

Parallel Session 9: Briefing on Technical Visit

14:25 - 14:30 Briefing on Technical Visit (5min)

® Dr Mitsumasa Taguchi, QST
14:30 —14:55 Coffee Break and Get Ready for Techinical Visit (20min)
15:00 — 17:00 Technical Visit

Day 5, 17 November 2017

Parallel Session 10: Summary and Preparation for Joint Closing Session

Chair: Dr Lucille V. Abad (Japan)

09:00 — 09:45 Discussion on Joint Session Summary (EB Group Portion) (45min)
09:45 - 10:30 Ammendments and Confirmation of Summary (45min)
—>Finalised version will be sent to the participants after the workshop.
10:30 — 10:50 Coffee Break (20min)
10:50 — 12:00 Preparation for Presentation of EB WS Results in Parallel Sessions (70min)
® Dr Masao Tamada, QST
12:00 - 13:15 Lunch (75min)
13:30 — 15:00 Joint Session

*Please refer to the joint session agenda for the schedule for the afternoon.
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Minutes of
FNCA 2017 Workshop on Climate Change Science Project

October 241" — 26™ 2017
Sydney, Australia

Tuesday 24 October 2017:
The meeting was officially opened by Mr Steve Mclntosh (Senior Manager Government and International
Affairs) and Professor Henk Heijnis (Leader Environmental Research). All countries were welcomed to

Sydney and a special welcome was given to the Japanese FNCA Advisor Dr Namba.

The first day provided the participating countries with an opportunity to highlight their country’s

contributions to climate change studies and showcase some studies already underway.

Wednesday 25 October 2017

Specialist talks by some ANSTO researchers on the following topics:

1. Monika Markowska: Use of Stalagmites in Climate Studies
2. Dr Quan Hua: Radiocarbon in Environmental and Climate Studies
3. Professor David Fink: Cosmogenic Isotopes in Climate and Landscape Studies

The FNCA participants were given the opportunity to meet up with ANSTO counterparts and ask the

specialist questions.

The remainder of the morning session was spent discussing the major outlines of the work plan. It was
decided that the FNCA Climate Change Science project would have two streams:
1. Climate archives — lakes, mangrove systems, corals, stalagmites, tree rings and giant oysters.

2. Carbon storage — storage in terrestrial soils and coastal systems (blue carbon).
Participating countries then discussed and started writing country contributions based on these two themes.
The afternoon was a technical tour of ANSTO facilities, starting at the Centre for Accelerator Science where

ANSTO specialists Dr Mike Hotchkis and Dr Toshi Fujioka explained the workings of the 1MV, 6MV and
the 10MV particle accelerators (there are many possible applications of the AMS systems to the FNCA
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Climate Change Science project). The tour moved from the Accelerators to the sample preparation area where

Dr Fujioka further explained cosmogenic AMS sample preparation.

The tour moved to the Environmental Radioactivity Measurement Centre and inspected the ITRAX sediment
core scanning facility. This facility is unique in the world and is used to analyse for sediments, corals,
stalagmites, ice-cores, tree-rings, bird feathers, fish, meat and other food samples. It is a useful technique to

give high resolution, trace element data for climate archives.

Dr Matt Fischer gave a short presentation on a current ANSTO-China collaboration on the Northern Australia
Monsoon phenomenon. He discussed specifically how the the Stalagmite study from the Northern Territory

in Australia could contribute to the FNCA project.

The technical tour finished at the low background gamma-facility of the Centre, where Henk Heijnis
explained how the facility was built carefully with selected building materials to reduce environmental
background radiation. This effort has led to a reduction of 25-30% in natural background radiation interaction

with the sensitive, high-purity germanium detector systems.

Thursday 26 October 2017

On Thursday morning a first draft of the meeting report was shown to the team and some guidelines were
given as to how to further refine and improve the workplans for each country. Collaboration between

countries was encouraged.

The rest of the Thursday was spent on writing the country workplans and to tighten up timeframes for case
studies. The official timeline is from March 2017 to March 2020.

All participating countries delivered a draft workplan with schedules for activities up to the end of the first
quarter of 2020. The facilitators (Heijnis and Fischer) compiled all country reports into one workplan and
shared this with the group for initial endorsement. Some countries need some more time to check with their
organisations and collaborators before submitting a more definite country program. The second draft of the

country plans are due to Henk Heijnis by 15 November 2017.

The project meeting wrapped up by briefly introducing the host city planned for the 2018 annual meeting.Dr
Ali Arman Lubis introduced the University of Diponegoro in the City of Semarang, Central Java, Indonesia.
The University is on the outskirts of the city on the North Coast Central Java, and offers both coastal as well
as inland lakes for a technical field visit during the meeting. The meeting will be co-hosted by Dr Ali Arman
(BATAN) and Dr Tri Soeprobawati, Vice Dean for Resources and Innovations, School of Postgraduate

Studies, University of Diponegoro,
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The meeting officially closed at 16:00 and the organizers officially thanked the FNCA staff, the ANSTO

International Liaison team and all contributors. They wished all participants a safe journey home.
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List of Participants

FNCA 2017 Workshop on Climate Change Science Project

October 24" — 261 2017

Sydney, Australia

Country Name

Affiliation

Australia Prof Henk Heijnis
(PL)

Leader Environment,

ANSTO Environment,

Australian Nuclear Science and Technology
Organisation (ANSTO)

Australia Dr Matt Fischer

Senior Researcher,

ANSTO Environment,

Australian Nuclear Science and Technology
Organisation (ANSTO)

Bangladesh | Dr Mohammad Amirul

Principal Scientific Officer,

(PL) Islam Reactor and Neutron Physics Division,
Institute of Nuclear Science and Technology,
Atomic Energy Research Establishment,
Bangladesh Atomic Energy Commission (BAEC)

China Prof Mr. Liu Pinghui Vice Dean,

(PL) School of Geosciences,

East China University of Technology

Indonesia Dr Ali Arman Lubis

Center for Isotopes and Radiation Application (CIRA),

(PL) National Nuclear Energy Agency (BATAN)
Japan Dr Haruyasu Nagai Division Head, Environmental and Radiation Sciences
(PL) Division,
Nuclear Science and Engineering Center,
Japan Atomic Energy Agency (JAEA)
Japan Dr Hideki Namba FNCA Advisor of Japan
(Advisor)
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Country Name Affiliation
Japan Mr Shoji Kasuga Researcher,
(MEXT) International Nuclear Cooperation Division,
Ministry of Education, Culture, Sports, Science and
Technology (MEXT), Japan
Japan Ms Aiko Nagai International Affairs and Research Department,
(Secretariat) Nuclear Safety Research Association (NSRA)
Kazakhstan | Dr Assan Aidarkhanov Deputy Director on Applied Studies,
(PL) Institute of Radiation Safety and Ecology (IRSE)
Malaysia Prof Fatimah Md Y usoff Head, Laboratory of Marine Biotechnology, Institute of
(PL) Bioscience,
Department of Aquaculture,
Faculty of Agriculture Universiti Putra Malaysia
Mongolia Mr Chadraabal Mavag Head of the Nuclear Technology,

(Coordinator)

Department of the Executive Office of the Nuclear
Energy Commission

The Dr Angel T. Bautista V11 Science Research Specialist,
Philippines Nuclear Analytical Techniques Application Section
(PL) Philippine Nuclear Research Institute (PNRI)
Thailand Dr Sasiphan Khaweerat Nuclear Science Specialist,
(PL) Nuclear Research and Development Division,

Thailand Institute of Nuclear Technology, Thailand
(TINT)
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Program of
FNCA 2017 Workshop on Climate Change Science Project

October 241" — 26™ 2017
Sydney, Australia

Day 1 (Tuesday October 24)

08:30-09:00 Registration and tea/ coffee
09:00-09:20 Welcome by local organisers and FNCA staff
09:20-09:30 Self-introduction of participants
09:30-11:00 Participant presentations
-Australia
-Bangladesh
-China
11:00-11:30 Morning tea
11:30-13:00 Participant presentations (Cont’d)
-Indonesia
-Japan
-Kazakhstan
13:00-14:00 Lunch
14:00-15:30 Participant presentations (Cont’d)
-Malaysia
-Mongolia
-Philippines
15:30-16:00 Afternoon tea
16:00-16:30 Participant presentations (Cont’d)
-Thailand
16.30 -17.00 Closing remarks

Day 2 (Wednesday October 25)
09:00-10:30 Presentations by ANSTO researchers and collaborators

- Monika Markowska — Stalagmites in Climate Studies
- Quan Hua — Radiocarbon in Environmental and Climate Research
- David Fink — Cosmogenic isotopes in climate and landscape

10:30-11:00 Morning tea
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11:00-13:00 Thematic and/ or regional grouping for project development

13:00-14:00 Lunch
14:00-17:00 Tour of ANSTO facilities
Accelerators for AMS analysis, Micro-XRF Scanning and Pb-210/Cs-137

sediment dating.

Day 3 (Thursday, October 26)

09:00-10:30 -Break-out group discussions - formulation of planning document (one
rapporteur)
-FNCA Presentation by Dr Namba

10:30-11:00 Morning tea

11:00-12:30 Break-out group discussions (continued)

12:30-13:30 Lunch

13:30-15:00 Break-out group discussions (continued)

15:00-15:30 Afternoon tea

15:30-16:30 Rapporteur to present draft to group and receive feedback for final editing

16:30-17:00 Next meeting scheduling: when and where?
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Minutes of
FNCA 2017 Workshop on Radiation Oncology Project

October 251 — 28™ 2017
Manila, the Philippines

(1) Following the agreement at the 18th Forum for Nuclear Cooperation in Asia (FNCA) Coordinators
Meeting, the FNCA FY2017 Workshop on Radiation Oncology was held from October 25th to 28th, 2017,
in Manila, the Philippines. The meeting was co-organized by Jose R. Reyes Memorial Medical Center
(JRRMMC), Philippine Nuclear Research Institute (PNRI) 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, the Philippines, Thailand and

Vietnam participated in the workshop.

Opening Ceremony

(2) Dr Miriam Joy Calaguas, Chairman, Department of Radiotherapy, JRRMMC moderated the session. She

officially opened the workshop and reviewed the history of this project.

Dr Soledad S. Castafieda, FNCA Coordinator of the Philippines welcomed the participants with her remarks.
Mr Tomoaki Wada, FNCA Coordinator of Japan gave the opening address.

Prof Shingo Kato, the Project Leader of Radiation Oncology Project gave his remarks and keynote address.
Dr Carlo A. Arcilla, Director of Philippine Nuclear Research Institute (PNRI) gave his remarks.

Dr Yuichi Michikawa, MEXT also gave his remarks and introduced the FNCA and Human Resource

Development programs implemented by the Japanese Government.

(3) Dr Dennis V. Doromal, President of Philippines Radiation Oncology Society (PROS), delivered a special
lecture on the Overview of Radiation Oncology in the Philippines. His talk covered the wide range of
statistical data about cancer treatment in the Philippines.

(4) Introduction of individual participants followed.

(5) The agenda was adopted and chairpersons and rapporteurs were selected. (Annex 1)

Session 1: Phase 11 Study of Concurrent Chemoradiotherapy with Extended-Field Radiotherapy for
Locally Advanced Cervical Cancer (CERVIX-1V)
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(6) Dr Noriyuki Okonogi, Section Chief, Gynecologic Tumor, National Institute of Radiological Science
(NIRS) Hospital, National Institutes for Quantum and Radiological Science and Technology, Japan (QST),
presented the protocol of Cervix IV, a Phase 1l Study of Concurrent Chemoradiotherapy with Extended-Field

Radiotherapy for Locally Advanced Cervical Cancer.

An update on the clinical data of CERVIX-IV was presented by representatives of each participating country
with the following number of patients: Bangladesh (32), China (8), Indonesia (9), Japan (20), Kazakhstan
(1), Korea (7), Malaysia (5), Mongolia (8), Philippines (4), Thailand (4) and Vietnam (8). The total number
of the patients was (106).

Dr Okonogi then presented the summary of the follow-up data. As of today, a total of 106 cases were

submitted for this study, 12 cases were not evaluable.

Of the 94 evaluable cases: 50 patients had stage 11B disease and 44 had stage I11B disease. All patients had
positive pelvic lymph node (PLN) and negative paraaortic lymph node (PALN) assessed by CT or USN.
Median overall treatment time was 57 days. Mean dose to point A was 81.9 Gy. Seventy six (81%) patients
received > 4 cycles of chemotherapy. Grade 3 leukopenia occurred in 19 patients (20%), 1 patient developed
grade 4 neutropenia. For late toxicity, sigmoid/rectum grade 3 toxicity was observed in 2 patients, small
bowel grade 3 toxicity was observed in 2 patients. The 2-year follow-up rate was 97%. The 2-year and 5-
year local control (LC) rates were 96% and 91%, respectively. The 2-year and 5-year progression free
survival (PFS) rates were 77% and 65%, respectively. The 2-year and 5-year overall survival (OS) rates were

91% and 77%, respectively.

(7) An open discussion on the clinical data of Cervix-1V followed. The result of Cervix-1V is better than
Cervix-1l1, patients with distant metastases decreased. On the other hand, follow-up of patients need CT.
Preliminary analysis showed no difference in OS between stage 11B and I11B. Prophylactic paraaortic lymph

node irradiation showed good result without increasing toxicity.

Session 2: Prospective Observational Study of 3D-Image guided brachy therapy for Locally
Advanced Cervical Cancer (CERVIX-V)

(8) Dr Okonogi introduced and reviewed the protocol of Cervix-V. The protocol was approved by the
Institutional Review Board (IRB) in NIRS in May 2017.

(9) Each country spoke about the current preparation state, present problems and difficulties to work on
CERVIX-V.

Bangladesh: 2 centers are planning to join, in one IRB was already approved, one still in preparation.
Proposed the necessity of hands-on training and QC of follow-up.

China: IRB papers being prepared.

Indonesia: IRB approved in one institute, one institute pending.

Kazakhstan: IRB approved in one institute, one patient enrolled.
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Korea: IRB papers under translation and due for submission. The protocol may conflict with ongoing clinical
trials.

Malaysia: IRB approved in one institute.

Mongolia: 3D-IGBT not yet available, implementation project on-going. Philippines: IRB submission
revised and waiting approval.

Thailand: IRB papers under translation.

Viet Nam: IRB papers yet to be submitted.

(10) Discussion on CERVIX-V followed. The use of IMRT for whole pelvis irradiation was accepted in the
trial. 1t was confirmed that no chemotherapy in adjuvant nor neoadjuvant setup is to be allowed and
concurrent chemotherapy other than cisplatin is also not acceptable. It was also emphasized that each

brachytherapy session is to be done with 3D image guidance.

(11) All member states agreed on the necessity of on-site training, but the framework was an issue. Prof Kato
proposed a framework for on-site training; conducting 3D-IGBT on-site training during FNCA WS on
Radiation Oncology annual meeting.

Session 3: QA/QC for 3D-IGBT
(12) Dr Hideyuki Mizuno, Senior Researcher, Department of Radiation Measurement and Dose Assessment,

NIRS, QST, presented plans of auditing 3D-IGBT. The following aspects were mentioned for audit:
applicator commissioning, source position confirmation, and source calibration. In order to conduct these

procedures, a newly designed water phantom is currently being prepared.

(13) Mr Julius Cezar Rojales, Senior Medical Physicist and Vice President for Ancillary Services, St Luke’s

Medical Center presented the current status of 3D-IGBT in the Philippines.

(14) Dr Shigekazu Fukuda, Section Manager, Radiation Quality Control Section, NIRS, QST, reported the
current progress of Electronic Data Capture system preparation. While some problems are yet to be fixed,

website is operational and member state are encouraged to access the website and to report any difficulties.

Session 4: Phase |1 Study of Neoadjuvant Chemotherapy with Concurrent Chemoradiotherapy
(CCRT) for Nasopharyngeal Carcinoma (NPC-I111)
(15) Dr Hirokazu Makishima, Attending Physician, Urological Tumor Section, NIRS, QST introduced the

protocol of NPC-III, a Phase Il Study of Neoadjuvant Chemotherapy with CCRT for Nasopharyngeal

Carcinoma (NPC). Recent clinical data was presented by representatives of each participating country.

An update on the clinical data of NPC-I11 was presented by representatives of each participating country with
the following number of patients: Bangladesh (1), China (8 ), Indonesia (12 ), Japan (0 ), Kazakhstan (0 ),
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Korea ( 0 ), Malaysia ( 25 ), Mongolia ( 0 ), Philippines ( 7 ) Thailand ( 0 ) and Vietnam ( 55 ). The total

number of the patients was 108. New cases: 43.

(16) Dr Makishima then presented the summary of the follow-up data.

Median follow up was 38 months (2-73). Median age was 47 years. All patients had 2 -3 cycles of
neoadjuvant chemotherapy for a compliance rate of 100%, while concurrent chemotherapy had 75%
compliance rate for 4 cycles or more. Median overall treatment time of radiotherapy was 55 days (range 44
— 232 days). Radiotherapy treatment interruption of >14 days occurred in 29% of patients mainly due to
machine breakdown, re-planning and toxicities. In the neoadjuvant phase, grade 3/4 hematological toxicities
occurred in 16% of patients and non-hematological toxicities in 22%. During the concurrent phase, grade 3/4
hematological toxicities occurred in 25% of patients and non-hematological toxicities in 34%. Late toxicities

of grade 3 occurred in 10% of patients, mainly salivary gland and subcutaneous tissue toxicities.

Efficacy results: 3-year survival results: OS was 73%. Loco-regional failure was 22%. Distant metastasis free
rate (DMF) was 78%. PFS was 70%. When compared with the results from NPC-I study, these results showed
better rates in DMF and OS but worse rates in local control, but all of which were not statistically significant.
Failure was mainly in the distant metastasis sites (17%) but this figure is lower compared to NPC-I study
(28%).

The target enrolment is 120 patients and 108 were accrued so far.
As the target is nearly achieved, it was decided to continue with enrolment for one more year. The data center
will communicate with participating centers closely to monitor accrual and to inform when target accrual is

achieved.

Session 5: Phase 11 Study of Hypofractionated Radiotherapy for Breast Cancer (Postmastectomy
Radiation Therapy (PMRT)/BREAST-1)

(17) Dr Sawa Kono, Assistant Professor, Tokyo Women’s Medical University introduced and reviewed the
protocol of PMRT /BREAST-I.

(18) The clinical data of Phase Il Study of Postmastectomy Radiation Therapy (PMRT) was presented by
representatives of each participating countries. The following number of patients were reported: Bangladesh
(77), China (13), Indonesia (2), Japan (8), Kazakhstan (36), Korea (0), Malaysia (0), Mongolia (25),
Philippines (10), Thailand (0) and Vietnam (0). The total number of PMRT patients were 171.

(19) Prof Kumiko Karasawa, Professor and Chair, Department of Radiation Oncology, School of Medicine,

Tokyo Women's Medical University presented the summary of the PMRT clinical data of breast cancer cases
(172).

143



Overall 171 patients in HF-PMRT arm were enrolled during 56 months. Evaluable number of patients was
164. All patients completed protocol treatment. The median age was 49 years old (range, 24-80). Ninety-two
patients (56%) had right-sided breast cancer. The clinical stage was I1A in 65 patients (40%), 11B in 60 (37%),
1A in 35 (21%), 11IB in 3 (2%), and I1IC in 1 (1%), respectively. The median treatment duration was 21
days (range, 16-256). Seven patients experienced treatment interruption. Acute dermatitis of grade 2 or
higher was observed in 3 patients (1%) and grade 1 acute subcutaneous toxicity was observed in 16 patients
(10%). Acute grade 1 cardiac toxicity was observed in 3 patients (2%) and late grade 1 cardiac toxicity in 4
patients (2%). Late grade 1 lung toxicity was observed in 11 patients (7%). Five loco-regional recurrence, 13

distant metastases and 8 breast cancer deaths had been observed.

(20) An open discussion on the clinical data followed. Some data are missing or wrongly written in the
registration sheet. All co-investigators are advised to re-check their data and send corrected data. Co-

investigators are encouraged to enroll patients until next year.

Session 6: Phase 11 Study of Hypofractionated Radiotherapy for Breast Cancer (Whole Breast
Irradiation / BREAST-I)
(21) Dr Sawa Kono introduced and reviewed the protocol of Whole Breast Irradiation (WBI) / BREAST-I.

(22) The clinical data of Phase Il Study of WBI was presented by representatives of each participating
countries. The following numbers were reported: Bangladesh (31), China (6), Indonesia (16), Japan (138),
Kazakhstan (14), Korea (10), Malaysia (0), Mongolia (3), Philippines (0), Thailand (16) and Vietnam (0).
Total number of WBI patients was 234.

(23) Prof Kumiko Karasawa presented the summary of the WBI clinical data of breast cancer cases (234

patients / 235 breast lesions).

Overall 235 breast lesions in HF-WBI arm were enrolled in 56 months. Only 226 breast lesions data were
analyzable in this workshop. All the patients except one completed protocol treatment. The median age was
49 years (range, 24-79). One hundred fourteen patients (50%) had right-sided breast cancer. The clinical
stage 0 was in 38 patients (17%), 1A in 116 (51%), IB in 3 (1%), lIA in 49 (22%), and 1IB in 20 (9%),
respectively. One hundred sixty-three patients received boost radiotherapy to tumor bed. The median
treatment duration was 26 days (range, 18-54). Only 8 patients experienced treatment interruption. Acute
dermatitis of grade 2 or higher was observed in 26 patients (11%). In regards with the late toxicity, grade 2
lung toxicity was observed in 1 patient, grade 2 skin toxicity in 1 patient, and grade 2 subcutaneous toxicity

in 1 patient. One loco-regional recurrence, 3 distant metastases, and 2 breast cancer death were observed.
(24) An open discussion on the clinical data followed.

Some data are missing or probably wrongly filled out in registration sheet. All co-investigators need to re-

check their data and send the corrected data. All co-investigators agreed on closing the registration.
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Session 7: Future Plan and Drafting the Workshop Minutes

(25) Prof Shingo Kato proposed on-site 3D-IGBT training course at FNCA WS and it was agreed by all of
the FNCA member states. One / Two Radiation Oncologist and one / two Medical Physicist expert and also
the local host will be in-charge of the onsite training course.

(26) The next workshop is tentatively scheduled to be held in Bangladesh from November 11" 2018.

(27) 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.

(28) Prof Shingo Kato summarized and commented on all the sessions.

Session 8: Technical Visit at St. Frances Cabirini Medical Center

(29) The participants conducted a Technical Visit to St. Frances Cabrini Medical Center (Batangas).

Session 9: Technical Visit at St. Luke’s Medical Center
(30) The participants also visited St. Luke’s Medical Center (Global City).

Session 10: Open Lecture

(31) The Open Lecture was held in conjunction with the Postgraduate Course of the Department of
Radiotherapy of JRRMMC. The theme was Global Issues in Radiation Oncology and was held at the Lung
Center of the Philippines.

(32) Dr Elisa B. Valdez, Chief of the medical professional staff, JRRMMC welcomed the audience with her

remarks and Dr Miriam Joy Calaguas gave her opening remarks.

(33) Mr Tomoaki Wada gave a lecture about the FNCA. He introduced its overview and spoke about the on-

going 8 projects’ activities and achievements.

(34) Dr Dang Huy Quoc Thinh, Vice Director- Head of Radiation Oncology, Ho Chi Minh City Oncology

Hospital introduced the transition and results of NPC protocols in his hospital.

(35) Prof Kumiko Karasawa gave a lecture entitled "Breast Cancer: Are you ready to do Hypo Fractionation?"

(36) Prof Tatsuya Ohno, Professor / Medical Director, Heavy lon Medical Center, Gunma University spoke

on Role of IGBT in Cervical Cancer.

145



(37) A Panel Discussion on IGBT followed. Dr. Rey H. de los Reyes and Prof. Shingo KATO moderated the
session. The panelist were Prof Masaru Wakatsuki (Japan) and Dr Kullathorn Thephamongkhol (Thailand).

They discussed a case of cervical cancer.

(38) The last lecture was delivered by Prof Takashi Nakano, Professor, Gunma University Graduate School

of Medicine. He gave a lecture on Overview: Advanced Technologies in Radiation Oncology in Asia Today.

(39) Prof Shingo Kato concluded the morning session of Open Lecture with his closing remarks.

(40) The workshop was officially closed.
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List of Participants

FNCA 2017 Workshop on Radiation Oncology Project

October 251" —28™" 2017
Manila, the Philippines

Country Name Affiliation
Bangladesh | Dr A.F.M. Kamal Uddin Assistant Professor, Radiation Oncology,
(PL) National Institute of Ear, Nose & Throat
China Prof Cao Jianping Professor / Director
(PL) School of Radiation Medicine and Protection,
Soochow University
China Dr Xu Xiaoting Radiation Oncologist/Associate Professor /Vice-Director
of the Departmnet of Radiation Oncology
The First Affiliated Hospital of Soochow University
Indonesia Dr Henry Kodrat Medical Staff, Radiotherapy Department,
(PL) Cipto Mangunkusumo Hospita
Indonesia Mr Bambang Haris Medical Physicist of Radiotherapy Department
Suhartono Dr. Soetomo General Hospital
Japan Mr Tomoaki Wada FNCA Coordinator of Japan

(Coordinator)

Japan
(MEXT)

Dr Yuichi Michikawa

Deputy Director,

Office for Nuclear Non- Proliferation Science and
Technology,

International Nuclear and Fusion Energy Affairs
Division,

Research and Development Bureau,

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

Japan
(PL)

Prof Shingo Kato

Professor

Department of Radiation Oncology
International Medical Center
Saitama Medical University

Japan

Prof Takashi Nakano

Professor
Gunma University Graduate School of Medicine
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Country Name Affiliation

Japan Prof Kumiko Professor and Chair
Karasawa Department of Radiation Oncology, School of Medicine,
Tokyo Women’s Medical University

Japan Prof Tatsuya Ohno Professor / Medical Director
Heavy lon Medical Center
Gunma University

Japan Prof Masaru Wakatsuki Professor,
Department of Radiology,
Jichi Medical University

Japan Dr Hideyuki Mizuno Senior Researcher,

Department of Radiation,

Measurement and Dose Assessment,

National institute of Radiological Sciences(NIRS),
National Institutes for Quantum and Radiological
Science and Technology (QST)

Japan Dr Shigekazu Fukuda Section Manager,

Radiation Quality Control Section,

Clinical Research Cluster,

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

Japan Dr Noriyuki Okonogi Section Chief,

Gynecologic Tumor, National Institute of Radiological
Science (NIRS),

Hospital,

National Institutes for Quantum and Radiological
Science and Technology, Japan (QST)

Japan Dr Hirokazu Makashima Attending Physician,

Urological Tumor Section,

National Institute of Radiological Science (NIRS),
Hospital,

National Institutes for Quantum and Radiological
Science and Technology, Japan (QST)

Japan Dr Sawa Kono Assistant Professor,
Tokyo Women’s Medical University
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Country

Name

Affiliation

Japan
(Secretariat)

Ms Ai Yamada

International Affairs and Research Department,
Nuclear Safety Research Association (NSRA)

Kazakhstan | Prof Tasbolat Adylkhanov | Chairman of Oncology and Visual Diagnostics
Department,
Semey State Medical University
Korea Dr Kum Bae Kim Senior Researcher / Medical Physicist,
Korea Institute of Radiological & Medical Sciences
(KIRAMS)
Korea Dr Wonil Jang Chief,

Department of Radiation Oncology,
Korea Institute of Radiological & Medical Sciences
(KIRAMS)

Malaysia Dr Lau Fen Nee Consultant / Clinical Oncologist,

(PL) National Cancer Institute, Putrajaya, Malaysia
Malaysi Mr Muzzamer Bin Medical Physicist,
Mohammad Zahid National Cancer Institute,Putrajaya, Malaysia

Mongolia Dr Erdenetuya Yadamsuren | Radiation Oncologist of Radiotherapy Department,
National Cancer Center of Mongolia

Mongolia Dr Navchaa Gombodorj Radiation Oncologist,
National Cancer Center of Mongolia
Postdoctoral Researcher,
Molecular Pharmacology and Oncology Department
Gunma University

The Dr Miriam Joy Calaguas Chairman,
Philippines Department of Radiotherapy,
(PL) Jose R. Reyes Memorial medical Center

Senior Consultant
Departmet of Radiation Oncology
St.Luke's Medical Center
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Country

Name

Affiliation

The Philippine

Dr Rey H. De Los Reyes

Dean,
Institute of Medicine, Far Eastern University
Nicanor Reyes Medical Foundation (FEU-NRMF)

Professor & Senior Consultant,

Dept. of Obstetrics and Gynecology,

School of Medicine and Medical Center,

Nicanor Reyes Medical Foundation (FEU-NRMF)

Medical Specialist 1V,

Depatment of Obstetrics and Gynecology,
Section of Gynecologic Oncology,

Jose R. Reyes Memorial Medical Center

Thailand

Dr Kullathorn
Thephamongkhol

Assistant Professor,
Faculty of Medicine,
Siriraj Hospital Mahidol University

Thailand

Mr Pitchayut Nakkrasae

Medical Physicist,
Siriraj Hospital, Mahidol University

Vietnam

Dr To Anh Dung

Head of Breast and Gynecology Radiotherapy
Department,
National Cancer Hospital (K Hospital)

Vietnam

Dr Dang Huy Quoc Thinh

Vice Director- Head of Radiation Oncology,
Ho Chi Minh City Oncology Hospital
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08:40-09:00
09:00-10:10
09:00-09:05
09:05-09:10
09:10-09:15
09:15-09:20
09:30-09:45

09:45-10:00

10:00-10:05

10:00-:10:10

10:10-10:20

10:20-10:30

10:30-12:00

Program of
FNCA 2017 Workshop on Radiation Oncology Project

October 251 — 281" 2017
Manila, the Philippines

Wed, 25th October 2017  / Place: Novotel Manila Araneta Center

Registration

Opening Ceremony /Moderator: Dr Miriam Joy Calaguas, Project Leader (Philippines)
Welcome Remarks / Dr Soledad S. Castaneda, FNCA Coordinator (Philippines)
Opening Address / Mr Tomoaki Wada, FNCA Coordinator (Japan)

Remarks /Prof Shingo Kato, Project Leader (Japan)

Remarks /Dr Carlo A, Arcilla, Director of PNRI (Philippines)

Presentation: Outlines of FNCA & HRD Program Implemented by Japanese
Government /Dr Yuichi Michikawa, MEXT (Japan)

Special Lecture: Current Status of Radiation Oncology in the Philippines/

Dr Dennis V. Doromal (Philippines), President of Philippines Radiation Oncology
Society (PROS)

Introduction of Members

Adoption of the Agenda

Group Photography

Coffee Break

Session 1: Phase 11 Study of Concurrent Chemotherapy and Extended-Field

Radiotherapy for Locally Advanced Cervical Cancer (CERVIX-1V)
Co-chairs: Dr To Anh Dung (Vietnam) & Dr. Henry Kodrat (Indonesia)
1) Introduction of the Protocol / Dr Noriyuki Okonogi (Japan)

2) Presentation on the clinical data from each country

Bangladesh

China

Indonesia

Japan

Kazakhstan

Korea

Malaysia
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Mongolia
The Philippines
Thailand
Viet Nam
3) Summary of the clinical data / Dr Noriyuki Okonogi (Japan)

4) Discussion (including drafting manuscript)

12:00-13:30 Lunch

13:30-15:00 Session 2: Prospective Observational Study of 3D-Image-guided brachytherapy
for Locally Advanced Cervical Cancer (CERVIX-V)
Co-chairs: Prof Tatsuya Ohno (Japan) & Dr A.F.M. Kamal Uddin (Bangladesh)
1) Introduction of 3D-IGBT/ Dr Noriyuki Okonogi (Japan)
2) Country Report on Progress of the clinical study from each country/
Bangladesh
China
Indonesia
Japan
Kazakhstan
Korea
Malaysia
Mongolia
The Philippines
Thailand
Viet Nam

3) Discussion
15:00-15:20 Coffee Break
15:20-16:30 Session 3: QA/QC for 3D-IGBT

Co-chairs: Mr Bambang Haris Suhartono (Indonesia) & Dr Kum Bae Kim (Korea ) &Mr. Pitchayut
Nakkrasae (Thailand)

15:20-15:40 1) Plan of Audit of 3D-IGBT / Dr Hideyuki Mizuno (Japan)

15:40-16:00 2) 3D-IGBT in the Philippines / Mr Julius Cezar Rojales (Philippines)

16:00-16:10 3) Report on Database Construction for FNCA Clinical Data / Dr Shigekazu Fukuda
(Japan)

16:10-16:30 4) Discussion

19:00-21:30 Welcome Dinner Hosted by Dr. Miriam Joy Calaguas
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Day2 Thu, 26th October 2017 / Place : Novotel Manila Araneta Center

08:30-10:00 Session 4: Phase 11 Study of Chemoradiotherapy for NPC (NPC-111)
Co-chairs: Dr Lau Fen Nee (Malaysia) & Dr Xu Xiaoting (China)
1) Introduction of the protocol / Dr Hirokazu Makishima (Japan)
2) Presentation on the clinical data from each country

Bangladesh

China

Indonesia

Japan

Kazakhstan

Korea

Malaysia

Mongolia

The Philippines

Thailand

Vietnam
3) Summary of the clinical data / Dr Hirokazu Makishima (Japan)

4) Discussion

10:00-10:20 Coffee Break

10:20-12:00 Session 5 :Phase 11 Study of Hypofractionated Radiotherapy for Breast Cancer
(PMRT /BREAST-I)
Co-chairs: Dr Navchaa Gombodorj (Mongolia) & Dr Jaemelyn Marie O. Fernandez (Philippines)
1) Review and introduction of the Protocol / Dr Sawa Kono (Japan )
2) Presentation on the clinical data of PMRT from each country

Bangladesh

China

Indonesia

Japan

Kazakhstan

Korea

Malaysia

Mongolia

The Philippines

Thailand

Vietnam

3) Summary of the clinical data / Prof. Kumiko Karasawa
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4) Discussion

12:00-13:00 Lunch

13:00-14:30 Session 6 :Phase 11 Study of Hypofractionated Radiotherapy for Breast Cancer
(WBI /BREAST-I)
Co-chairs: Dr Wonil Jang (Korea) & Prof Tasbolat Adylkhanov (Kazakhstan) &Dr Erdenetuya
Yadamsuren (Mongolia)
1) Review and introduction of the Protocol/ Dr Sawa Kono (Japan )
2) Presentation on the clinical data of WBI from each country
Bangladesh
China
Indonesia
Japan
Kazakhstan
Korea
Malaysia
Mongolia
The Philippines
Thailand
Vietnam
3) Summary of the clinical data / Prof Kumiko Karasawa (Japan)

4) Discussion

14:30-15:00 Coffee Break

15:00-18:00 Session 7 :Drafting the Workshop Minutes

Prof Cao Jianping (China) & Dr Hirokazu Makishima (Japan) & Mr Muzzamer Bin Mohammad Zahid
(Malaysia)

1) Discussion (Review of WS & Future Plan)

2) Drafting WS Minutes

3) Summary of WS & Remarks /Prof Shingo Kato (Japan), Project Leader

Day 3  Fri, 27th October 2017 / Place: Batangas & Manila

07:30  Leave from Hotel
11:00  Lunch at Escala Hotel, Tagaytay

13:00-16:00 Session 8 :Technical Visit at St. Frances Cabrini Medical Center (Batangas)
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08:30-09:00
09:00-12:00

09:00-09:10
09:00-09:05

09:05-09:10

09:10-09:30
09:30-09:50

09:50-10:10

10:10-10:30

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

Session 9: Technical Visit at St. Luke’s Medical Center-(Global City)

Day4  Sat, 28th October 2017 / Place: Lung Center of the Philippines

Registration

Session 10: Open Lecture (Joint Symposium with Global Issues in Radiation
Oncology)

Opening Ceremony

Welcome Remarks / Dr Elisa B. Valdez, Chief of the medical professional staff,
JRRMMC

Opening Remarks / Dr Miriam Joy Calaguas, Chairman, Department of Radiotherapy
JRRMMC

Introduction and Overview of FNCA / Mr Tomoaki Wada (Japan)

Transition and Treatment Results of NPC protocols (including FNCA protocols) in
HCM Cancer Hospital / Dr Dang Huy Quoc Thinh (Vietnam)

Breast Cancer: Are you ready to do Hypo Fractionation? / Prof Kumiko Karasawa
(Japan)

Break

Cervical Cancer: Role of IGBT / Prof Tatsuy Ohno (Japan)

=Case Presentation on Cervical Cancer=

Moderators: Dr Rey Delos Reyes (Philippines) & Prof Shingo Kato (Japan)
Panelists Prof Masaru Wakatsuki (Japan) & Dr Kullathorn Thephamongkhol (Thailand)

11:30-11:50

11:50-12:00

12:00 -13:00
13:00-17:00

Overview: Advanced Technologies in Radiation Oncology in Asia Today/
Prof Takashi Nakano (Japan)
Closing Remarks (for Morning Session) /Prof Shingo Kato (Japan) Project Leader

Lunch

Joint Symposium with Global Issues in Radiation Oncology by Local Lecturers

Day5 Sun, 29th October 2017
Leave from Manila
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Minutes of
FNCA 2017 Workshop on Research Reactor Utilization Project

November 215t 23", 2017
Serpong, Indonesia

The Research Reactor Utilization (RRU) project workshop was held over three days at the National Nuclear
Energy Agency (BATAN) and the Grand Zuri Hotel (BSD City), Indonesia.

The first day (Nov. 21) was allocated to the Open Seminar at BATAN. The first half of the second day (Nov.
22) was shared by the two groups, RRU and Neutron Activation Analysis (NAA). The individual project
leaders of Japan overviewed the current projects of RRU and NAA and referred to several major issues of
the workshop. Then, in the parallel sessions of RRU, firstly the current status of RI production and
applications in each country were discussed, and secondly plans for new research reactors were presented by
individual participating countries. In the NAA sessions, each country presented the progress on the activities
related to air pollution and mineral resources, then discussed a number of topics including linkages with end-
users. On the third day (Nov. 23), the detailed contents were summarized in each of the two groups, RRU
and NAA. The technical visit to BATAN was held after the workshop.

[Parallel session (RRU)]

RRU-1: Country report on the current status of medical / industrial Rl production

Australia

Supply radiopharmaceuticals and radiochemicals to public & private Nuclear Medicine Centres (~230) in
Australia and export to a number of countries in the Asia-Pacific region. **Mo export to the US, Asia and
Europe with current capacity 2300Ci (6 day) and to be increased in the future to 3500Ci (6 day).
Commissioning a brand new **Mo manufacturing facility to achieve the higher capacity with better safety
feature. There are a number of other radioisotopes produced at ANSTO e.g. *’Lu (carrier free), 1311, 153Sm,

51Cr, 198AU and 92]r.

Bangladesh

The chromatographic Mo /°*°™T¢ generator production in Bangladesh started from imported fission **Mo in
2005 and until now the local production is meeting the total demand. Due to economic and unavailability of
reactor fuel, production of 311 using research reactor has been suspended and the demand is being met from

imported bulk 31 dispensing. In future, this division has plans to produce *’’Lu locally using TRIGA reactor.
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China

The demands of medical / industrial RI in China is increasing each year, but the supply of main Rls is still
dependent on importation except for %°Co (6,000,000 Ci/year for industrial use) at present. The plan of Rls
(®*Mo, 1251, 131, 89gr, 177y, 14C and °Ir) production in CARR has been performed to meet the domestic

demands of medical / industrial RI.

Indonesia

Indonesia still lack **Mo for hospital, the hospitals in Indonesia fulfill some **™Tc¢ radioisotope by importing
9mTc generator from Polatom and ANSTO. BATAN has been conducting research on **Mo/**™Tc Generator
based on Zirconium-based Material (ZBM) and nanomaterials as a matrix for generator column. BATAN has
been developing High Dose Rate '°?Ir (up to 10 Ci) for brachytherapy. Indonesia can supply ***1 radioisotope
for all domestic demand.

Japan

Radioisotopes production/distribution business has been transferred to Chiyoda Technol Corporation from
JAEA since 2000. At present, Research Reactors of JAEA are not in operation, and RI products such as **?Ir,
80Co and *Au which have been produced and supplied up to now must be dependent on imported Rls
production. In addition, the production technology and handling of radioisotopes is less frequently used, so
it affects human resource development. It is hoped that the early restart of JRR - 3 and the introduction of a

new research reactor will be considered.

Malaysia

Currently, Malaysia is developing a new radioisotope, '*Sm labelled with EDTMP for bone palliative
treatment and 82Br for industrial use using IMW Reactor TRIGA PUSPATI (RTP). Total demand for ™Tc
is around 20 Ci per week. Total demand for 1321 is around 20 Ci per week. Malaysian Nuclear Agency with
a joint-venture from a local company is producing *3!I capsule, currently doing active run and product
validation for GMP approval. Total demand for 1%Ir is around 400 sources per year. The *%?Ir for industrial

purposes has been assembled by a joint-venture from a local company in Nuclear Malaysia.

Mongolia

All RIs are imported from another country. Hospitals import approximately 20 Ci /year of ®™Tc¢ generators
and 10 Ci /year of 31| and 2| every year from Korea. Amount of Rl is limited by hospital budget therefore
the actual demand of RI can be higher. Two of electron linear accelerators for medical use are under

construction and PET scan facility is considered.

The Philippines
The Philippine Research Reactor 1 (PRR-1) has been non-operational since 1984; therefore no radioisotope
has been produced for over 30 years. Demand for Rl has highly remained and are partially met expensively

by importation. The Philippines have a ®®"Tc Generator production facility but is waiting for supply of **Mo.
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A feasibility study of RI production has been conducted and proposes a 30 MeV cyclotron as the appropriate
accelerator for the national facility, which will be the first of its kind in terms of its four multi-purpose
features. 1°2Ir demand: 7000 Ci per year, 'l demand: 900 Ci per year, **Mo/**Tc demands: 1000 Ci/year.

Thailand

Thailand import 100% of medical / industrial radioisotopes to meet Thailand’s demand due to Thai research
reactor fuel shortage and shut down for Instrument and Control system up-grade. TINT just finished
procurement process for install new 30MeV cyclotron for domestic use of 8F, 1231, 6’Ga, 29'TI and will be

start operation in 2021.

Vietnam

DNRI is routinely utilized to produce radioisotopes for medical (331, ®™Tc, 1Cr, *2P) and industrial (**2Ir,
60Co) uses. Supply radioisotope and radiopharmaceuticals to 30 Nuclear Medicine Departments in the
country. Currently, DNRI is capable to supply radioisotopes to 40-50% of the market at present; **™Tc is
100% import. RIs for Therapeutic and Research Purpose will be introduced to the Market in small scale such

as 17Lu, 153Sm.

RRU-2: Country report on new research reactor

Australia

Australia has a relatively new research reactor (11 years old).The reactor built for multipurpose including
huge capabilities for radioisotopes production. The reactor is operating reliably for more than 300 days each

year. Australia is willing to encouraged partnerships and collaborations both nationally and internationally.

Bangladesh

Bangladesh is going to establish a new 20-30 MW multipurpose research reactor soon. A project has been
submitted to the government for the feasibility study of the technical design selection. After successful
completion of the project, technical design for the reactor and associated facilities will be identified. This
technical knowledge will be used for the main project of implementing a new high power research reactor in

Bangladesh. Cooperation is expected from FNCA member countries.

Malaysia

Malaysian Nuclear Agency has upgraded the Reactor TRIGA PUSPATI analogue console to the new digital
console (REDICS). Malaysian Nuclear Agency has a plan to establish a new research reactor which is
necessary for advance utilization with high neutron flux application and to support capacity and capability

building as Technical Support Organization (TSO) for the 1st Nuclear Power Project in Malaysia.
Mongolia

A new research reactor project is ongoing in Mongolia. Production of Rl and NAA are largely expected from

proposed research reactor. This project is only in the beginning stage according to IAEA Milestone document.
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The project team was established officially and preparing for assessment of national nuclear infrastructure to
support this project.

The Philippines

The Philippines has in planned a Subcritical Reactor Assembly for Training, Education and Research
(SATER) by using the PRR-1 TRIGA fuel elements and is expected to be commissioned by 2019. A recently
concluded feasibility study has proposed for the establishment of a 10MW Multipurpose Research Reactor
(NARRA) to be commissioned by 2023. They have additional needs for capacity building in various reactor
topics.

Thailand

TINT of Thailand has a plan to establish a new Research Reactor project. The project will be presented to
the Cabinet for approval in Dec 2017. Thailand started small Research Reactor (45kW) project responsible
by Suranaree University of Technology. The project is under discussion with the regulatory body. Thailand

is grateful for continuous collaborate and share information among FNCA members in the region.

RRU-3: Future plan of the RRU Project
The RRU project would consider the following topics:
Neutron Activation Analysis (NAA)

o &

Isotope Production including new isotopes

Neutron Scattering

o o

Nuclear Science
BNCT, NR
Material Research

New Research Reactor

> @ = oo

Human Resource Development
The participants discussed and chose some topics like BNCT and Material Research for next year’s workshop
in Osaka, Japan.

[Parallel session (NAA)]

NAA-1: Activities related to air pollution and mineral resources

The new phase (Phase 5) began in 2015, starting with two sub-projects, namely air pollution and mineral
resources. In the air pollution project, suspended particulate matter (SPM) samples, especially so-called
PM2.5, were planned to be collected in each participating country and the air pollution level at each site was
to be monitored by analyzing these SPM samples by NAA and other methods. In the mineral resources project,
minerals containing useful elements such as rare earth elements (REEs) and U were planned to be analyzed
by NAA and other methods, demonstrating the effectiveness and utilization of NAA in evaluating the quality
of mineral resources. For the preparation of country reports, the Japanese project leader asked participants to

include the following topics in their presentations:
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1) Evaluation of progress for the last 12 months period in comparison with the initial plan.
2) Difficulties and how those may have been overcome.
3) Outstanding outcomes for the project(s).

4) Efforts for strengthening linkages with end-users and any projects developed with end-users.

1) Air pollution
Australia
No samples were provided for analysis so there was no progress in this period. Instead, the focus was on the

second activity, Mineral Resources.

China

In 2017, samples of SPM, including PM2.5 and PM10, were collected in Beijing twice a week. Three sets of
samplers are used in this project. Because the NAA irradiation facility at CARR is not ready, the samples
cannot be analyzed with NAA. Instead the samples were analyzed by XRF and PIXE. Five pollution sources
were found in PM2.5 including coal burning, soil, construction industry, waste incineration and vehicle

exhaust. The main sources were coal burning and vehicle exhaust.

Indonesia

SPM has been analyzed for 15 cities of Indonesia. Sampling was carried out in cooperation with 15 Regional
Environmental Offices. SPM was collected periodically using Gent stack air samplers to obtain PM2.5 and
PM10 fraction. The elemental quantification of the PM2.5 fraction was performed using NAA and XRF. The
PM2.5 and PM10 data obtained in 2015-2016 have been compared and discussed in this workshop. Five

elements S, Si, Fe, K, and Zn were also presented and compared for the same period.

Japan

As no research reactors usable for NAA have been operated since 2011, no progress on the SPM subproject
could not presented. In our experiences on NAA of SPM samples, it was confirmed that SPM multi-element
analysis can be performed with an accuracy of ~5% by NAA coupled with ko-method at JRR-3 and JRR-4.
We also confirmed reasonable consistency in analytical data between NAA and other analytical methods and

reliability of the sampling protocol.

Malaysia

Malaysia had undertaken the study of SPM in Bangi Station on the rooftop of a Nuclear Malaysia building
in Bangi, Selangor. The Gent stack sampler with flow rate of 15 L/min was used to collect two fraction of
fine (PM 2.5) and coarse (PM 2.5 - 10) particles. 465 pairs of samples have been collected in the period May
2012 to Oct 2017. The data overall have lower concentration levels during the wet season (November-March)
and higher concentration levels in the dry season (May-September). The six major factors that contribute to
the air quality in Bangi area have been found to be biomass burning/smoke, soil dust, motor vehicles,

secondary sulfate, sea salt and soil construction.
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Mongolia

In Mongolia, SPM samples have been collected at the Nuclear Research Centre, NUM, since 2004, and have
been analyzed by ED-XRF. The SPM measurements in 2016 have shown following: the average value of
PM2.5 is 102.7 png/m3 which is four times higher than the Mongolian air quality standard value and the
average of PM10-2.5 is 257.0 pg/m3 which is five times higher than the standard. Plotting the monthly values

showed that the changes in values of both fine and coarse particles were correlated with the season.

The Philippines

The Philippines has been regularly sampling SPM in at least two sites in Metro Manila and soon another two
more sites will be added in Western Visayas due to a new project. Although a new XRF system was recently
acquired and installed at PNRI, collaborative work with other member states will be needed to enable the air
filters to be analysed using NAA.. Strong linkages have been established with several end users including the

Environmental Management Bureau, local government units, schools and universities.

Vietnam

A total of 96 SPM (PM10 and PM2.5) samples were collected in Ho Chi Minh City one per week from
January to December 2014. The sampling coordinates were: latitude 10°46” N, longitude 106°41° E, altitude
9 m. A total of 29 elements in the SPM samples were analyzed using the Dalat research reactor and ko-NAA.
A further 20 SPM samples were collected in Hanoi and 15 elements were determined in these by ko-NAA.

This project will finish in December 2017.

2) Mineral resources

Australia

We have continued to engage with the mining and minerals industry, working with two new companies to
analyze metal ores using NAA. We have also used the particular capabilities of NAA to assist companies in
the preparation of reference materials for use by the mining industry. A report on the first laboratory inter-
comparison of rare earth elements (REE) involving participating laboratories has been completed. A
recommendation has been made to undertake a second inter-comparison round using a different REE material

in order to enable participants to demonstrate an improvement in performance.

Bangladesh

Due to the unavailability of resources for sample collection we could not participate in broader activities
related to the mineral resources sub-project but did participate in the first laboratory inter-comparison of rare
earth elements (REE). In the last 12 months we have participated in two other inter-comparison exercises
using NAA and have analyzed sediment samples from six national rivers by NAA. Major, minor and REEs
were determined in these sediment samples. We have increased the engagement of the laboratory in the field

of academic research, internal & external collaborations and linkage with end users.
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China
NAA is an important tool for analyzing REE in ore sources. The NAA Laboratory at CIAE participated in
the first laboratory inter-comparison of rare earth elements (REE), the interferences of the uranium fission

were corrected with the interference ko method (Iko).

Indonesia

The analysis of minerals rich in REE and uranium was not working as expected. Until now the application
of fission correction to REE could not be done due to some regulatory, safety and practical difficulties. These
included problems related to the procurement of a uranium standard and the need for a Safety Analysis Report
(SAR) for the irradiation of uranium in the rabbit system. The SAR needs to be reviewed and approved by

the Nuclear Energy Regulatory Agency of Indonesia.

Kazakhstan

Cooperation with traditional partners was continued for the analysis of rock samples, some products of
mineral resources processing for gold and accompanying elements, and REE content. Several more potential
end-users showed their interest in the NAA method. Development of NAA methodology in the Institute of

Nuclear Physics obtained state financial support from 2018.

Malaysia

The NAA Unit in Nuclear Malaysia is not directly involved in geochemical exploration activities but rather
acts in a supporting role for analysis for both internal researchers and external clients from industry, the
regulatory body (Atomic Energy Licensing Board, AELB) and universities. The NAA Unit is currently
analyzing samples for the Nuclear Malaysia Flagship Program which is for thorium sites exploration. The
NAA unit also providing services to a radiation consultant company (Asia Lab) as well as AELB for the

analysis of samples from sites around the REE extraction plant of Lynas in Gebeng, Pahang.

Mongolia

We have been determining the content of elements in ore samples of REE, uranium, gold, copper, poly-
metals and silver from the largest deposits in Mongolia using XRF, ICP-MS, NAA and others. Mining
companies have been interested in the following: elemental analysis of geological and ore samples;
assessment of the impact of contamination from industrial and mining processing activities; and workplace

monitoring and occupational health studies.

Thailand

For the past 12 months, the TRR-1/M1 research reactor could not operate fully because the operating license
has not yet been approved. Consequently there was no progress in the application of NAA in the mineral
resources sub-project. During that time, the accuracy of the determination of REE, uranium, thorium and
major elements using the open-acid digestion-ICP-OES as well as the semi-quantitative (standardless) and

guantitative WD-XRF techniques was evaluated through the analysis of seven certified geological reference
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materials. The results were also compared with those obtained by NAA and ICP-MS (obtained from DMR

laboratory).

Vietnam
Through co-operation between Vietham National Minerals Corp. Rare Earth Joint Stock Co. and the Japanese
Rare Earth Development Co, six Dong Pao rare earth ore samples were collected in the north of Vietnam

from one of the largest rare-earth mines in the country. A total of 19 elements were determined by ko-NAA.

NAA-2: Promotion of Research Reactor Utilization for NAA

It became clear during the workshop that the engagement with end-users was generally very good and has
shown a strong improvement in the last few years. Some countries have a main focus on industry users and
others are more aligned with the needs of the research community or government agencies, according to
national priorities. All centers provide opportunities for training and the development of human resources. A
number of research papers have been published on the work carried out through the FNCA, providing an
indicator of the quality of the work carried out by the NAA group. These publications also provide a means
of promoting the capabilities of NAA to end-users. It is clear that NAA remains one of the main uses of

research reactors in the region and continues to serve an important role in socio-economic development.

NAA-3: General Discussion

1) SPM sub-project

The overall progress is satisfactory but it has been recognized that there are some opportunities for
improvement. A comprehensive protocol for the establishment and operation of air sampling stations has
been discussed and distributed to participants. A coordinated program to involve NAA facilities in the routine
measurement of the SPM sample filters, to add to other analytical techniques, is being established and the
results will be reported at the next workshop. It is planned to publish a paper on these results and compare
them with data collected in earlier phases of the NAA project. Comparing results from the same locations

collected more than 10 years apart may show evidence of trends in air pollution in the region.

2) REE/Mineral Resources sub-project

One laboratory inter-comparison has been completed and results have been presented. It was clear that the
samples used in the first round presented challenges to all participants; interpretation of the results have
identified opportunities to improve performance. In the current year a second round is planned. One option
is to purchase a reference material containing REEs for distribution to participating laboratories and to agree
on a common approach to the measurement protocol through communication between the participants. It is
expected that all laboratories will show an improvement in performance in the second round. Future

publication of results will assist participants in promoting NAA to potential end-users.
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3) Promotion of NAA

In the discussion it became clear that participants use a large variety channels to promote the capabilities of
NAA and engage with potential end-users. These include: national seminars and international conferences;
lectures at universities and institutes; websites; participation in international proficiency tests; provision of
training courses; journal publications; and engagement with regulatory authorities. Common difficulties over
all the NAA centers are related to shortages of resources, both financial and staffing. In a number of places,
the NAA team is sub-critical and at risk of losing key knowledge through the retirement or promotion of

experience individuals.

NAA-4: Conclusions

1. There is a strong sense that the NAA group has been successful in achieving significant advances in the
current year, through the contribution of each participating country, and that the group is on track to meet
the planned objectives.

2. The need to maintain and grow productive linkages with end-users has been recognized and continuing
improvement in this area has been well demonstrated.

3. Two sub-projects, air pollution and mineral resources, are running in the current phase with the

participating countries shown in the table below.

Country Air pollution - SPM | Mineral resources - REE
Australia X X
Bangladesh X X
China X X
Indonesia X X
Japan X X
Kazakhstan X
Korea X

Malaysia X

Mongolia X

The Philippines | x (x)
Thailand X
Vietnam X )

X — intention to participate

(x) — participation subject to national ratification
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List of Participants
FNCA 2017 Workshop on Research Reactor Utilization Project

November 21t —23" 2017
Serpong, Indonesia

Country Name Affiliation
Australia Mr Moshiul Alam Senior Technical Officer/ Product Specialist,
(RRU PL) Radioisotopes,
Australian Nuclear Science and Technology Organisation
(ANSTO)
Australia Dr John Bennett Research Infrastructure Leader,
(NAA PL) Australian Nuclear Science and Technology Organisation
(ANSTO)
Bangladesh | Ms Fatema Tuj Jahura Scientific Officer,
(RRU) Radioisotope Production Division, INST, AERE,

Bangladesh Atomic Energy Commission (BAEC)

Bangladesh Dr Kamrun Naher Principal Scientific Officer,
(NAA PL) Reactor & Neutron Physics Division, INST, AERE,
Bangladesh Atomic Energy Commission

China Dr Liu Xingmin Division of Reactor Core Design,
(RRU PL) Department of Reactor Engineering and Technology,
China Institute of Atomic Energy (CIAE)

China Dr Xiao Caijin Researcher, Nuclear Physics Department,
(NAA PL) China Institute of Atomic Energy (CIAE)
Indonesia Mr Heru Umbara Director, Center for Multipurpose Reactor, National
(RRU PL) Nuclear Energy Agency (BATAN)
Indonesia Mr Sutisha Researcher, Center for Science and Technology of
(NAA PL) Advanced Materials,

National Nuclear Energy Agency (BATAN)
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Country

Name

Affiliation

Japan
(Coordinator)

Mr Tomoaki Wada

FNCA Coordinator of Japan

Japan Dr Hideki Namba FNCA Advisor of Japan
(Advisor)
Japan Mr Shoji Kasuga Researcher,
(MEXT) International Nuclear Cooperation Division,
Ministry of Education, Culture, Sports, Science and
Technology (MEXT), Japan
Japan Prof Tsutomu Ohtsuki Professor, Division of Nuclear Engineering Science,
(RRU PL) Kyoto University Research Reactor Institute
Japan Dr Hideaki Matsue Planning and Coordination Section, Department of
(RRU) Research Reactor and Tandem Accelerator,
Research Reactor Utilization Section,
Japan Atomic Energy Agency
Japan Prof Mitsuru Ebihara Professor,
(NAA PL) Tokyo Metropolitan University
Japan Ms Chiaki Inokoshi International Affairs and Research Department,

(Secretariat)

Nuclear Safety Research Association (NSRA)

Kazakhstan Dr Igor Silachyov Leading researcher, Institute of Nuclear Physics ,
(NAA PL) Ministry of energy of the Republic of Kazakhstan
Malaysia Dr Azahari Kasbollah Senior Research Officer,
(RRU PL) Medical Technology Division,
Malaysian Nuclear Agency
Malaysia Mr Muhammad Azfar bin Research Officer,
(NAA) Azman Analytical Chemistry Laboratory,
Malaysian Nuclear Agency
Mongolia Dr Munkhbat Byambajav Associate Professor and Researcher,
(RRU PL) Nuclear Research center,

National University of Mongolia
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Country Name Affiliation
Mongolia Mr Damdinsuren Gantumur | Lecturer,
(NAA PL) School of Engineering and Applied Sciences, National

University of Mongolia

The Philippines
(RRU PL)

Mr Neil Raymund
Guillermo

Supervising Science Research Specialist, Philippine
Nuclear Research Institute (PNRI)

The Philippines

Mr Joseph Michael Racho

Senior Science Research Specialist,

(NAA PL) Nuclear Analytical Techniques Applications Section,
Philippine Nuclear Research Institute (PNRI)
Thailand Mr Suthipong Boonmak Head of Reactor Management Section,
(RRU PL) Thailand Institute of Nuclear Technology (TINT)
Thailand Dr Dussadee Rattanaphra Nuclear Scientist,
(NAA) Thailand Institute of Nuclear Technology (TINT)
Vietnam Mr Duong Van Dong Director,
(RRU PL) Center for Research and Production of Radioisotope,
Nuclear Research Institute (NRI),
Vietnam Atomic Energy Institute (VINATOM)
Vietnam Dr Tran Tuan Anh Researcher, Nuclear Research Institute (NRI), Vietnam
(NAA) Atomic Energy Institute (VINATOM)
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Program of
FNCA 2017 Workshop on Research Reactor Utilization Project

November 21t —23" 2017
Serpong, Indonesia

Co-Host Organization: National Nuclear Energy Agency (BATAN)

Ministry of Education, Culture, Sports, Science and Technology of Japan (MEXT)
Date: November 21-23, 2017
Venue: Puspiptek (Open Seminar) and Grand Zuri Hotel (Workshop), Serpong, Indonesia

[Day 1: Tuesday, 21 November]
ENCA Open Seminar with ""Seminar on Nuclear Technology Utilization"

07:30-08:30 Registration
Opening Ceremony

08:30-08:35 Safety Induction

08:35-08:45 Speech from General Chair

08:45-08.55 Opening remarks: Prof. Dr Djarot S Wisnubroto, Chairman of BATAN

08:55-09:10 Welcome remarks: Mr Tomoaki Wada, FNCA Coordinator of Japan

09:10-09:20 Signing Ceremony of MoU and Cooperation

09:20-09:30 Photo session

09:30-09:35 Break

09:35-10:05 Keynote Speaker 1: Prof Dr Djarot Sulistio Wisnubroto, Chairman of BATAN, Indonesia

10:05-10:35 Keynote Speaker 2: Prof Tsutomu Ohtsuki, Research Reactor Institute, Kyoto University,
Japan

10:35-11:05 Keynote Speaker 3: Mr Honesti Basyir, President Director of PT Kimia Farma (Persero)
Tbk, Indonesia

11:05-11:35 Question and Discussion

11:35-12:00 Visit to Science Exhibition and Poster

12:00-13:00 Press Conference, Lunch

13:00-13:15 Keynote Speaker 4: Mr Shoji Kasuga, International Nuclear Cooperation and Support
for Asian Countries, MEXT, Japan

13:15-13:45 Keynote Speaker 5: Prof Seigo Kinuya, MD, Ph.D, Kanazawa University, Japan

13:45-14:15 Keynote Speaker 6: Mr Philippe Correa, Director of the National Institute for Nuclear
Sciences and Technology, CEA, France

14:15-14:30 Break
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14:30-15:00

15:00-15:30

15:30-16:00

Keynote Speaker 7: Dr John Bennett, Head of the Centre for Nuclear Applications,
ANSTO, Australia

Keynote Speaker 8: Mrs Diah Dwiana Lestiani, National Nuclear Energy Agency,
Indonesia

Question and Discussion

[Day 2: Wednesday, 22 November]
Workshop: Plenary session

09:00-09:15

09:15-09:45
09:45-10:15

Opening Session

-Welcome address: Dr Hendig Winarno, FNCA Coordinator of Indonesia
-Opening remarks: Dr Hideki Namba, FNCA advisor of Japan
-Introduction of participants

-Group photo

Overview of the FNCA projects and Major Issues of the Workshop

- RRU project: Prof Tsutomu Ohtsuki, KURRI, Japan

- NAA project: Prof Mitsuru Ebihara, TMU, Japan

(Move to parallel sessions)

Workshop: Parallel session (RRU)

10:20-12:00

12:00-13:00
13:00-14:30

14:30-15:00

15:00-16:30

RRU-1: Country report on the current status of medical / industrial Rl production
Country report should include following points:

- Development of technology

- Current domestic demand

- What proportion of demand is met internally — where is remainder obtained?
- Any plans to increase either demand or supply — commercial intentions?

- New isotopes, etc.

1. Country report and discussion

Chair: Mr Duong Van Dong (Vietnam)

Australia, Bangladesh, China, Indonesia, Japan
Lunch Break

2. Country report and discussion (continued)
Chair: Mr Moshiul Alam (Australia)

Malaysia, Mongolia, Philippines, Thailand, Vietham
Coffee Break

RRU-2: Country report on new research reactor
Country report should include following points:

- Plan for new research reactors and/or upgrading existing reactors
- Possible cooperation in FNCA member countries

Country report and discussion
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Chair: Mr Suthipong Boonmak (Thailand)
Australia, Bangladesh, China, Malaysia, Mongolia, Philippines, Thailand

Workshop: Parallel session (NAA)

10:20-12:00

12:00-13:00
13:00-14:30

14:30-15:00
15:00-16:30

NAA-1: Activities related to air pollution and mineral resources

Note: Country report should include following points:

1) Progress for the last 12 month period, comparing the initial plan and the degree of
achievement

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?
1. Country report and discussion

Chair: Dr Dussadee Rattanaphra (Thailand)

Australia, Bangladesh, China, Indonesia

Lunch Break

2. Country report and discussion (continued)

Chair: Dr Kamrun Naher (Bangladesh)

Japan, Kazakhstan, Malaysia, Mongolia

Coffee Break

3. Country report and discussion (continued)

Chair: Dr Xiao Caijin (China)

Philippines, Thailand, Vietnam

[Day 3: Thursday, 23 November]
Workshop: Parallel session (RRU)

09:00-10:30

10:30-11:00
11:00-12:00

12:00-13:00

RRU-3 : Future plan of the RRU Project
Chair: Dr Azahari Kasbollah (Malaysia)
1. Lead speech: Prof Tsutomu Ohtsuki

2. Discussion

Coffee Break

RRU-4 : Drafting of Minutes

Chair: Mr Neil Raymund Guillermo (Philippines)
Lunch Break

Workshop: Parallel session (NAA)

09:00-10:30

10:30-11:00

NAA-2: Promotion of Research Reactor Utilization (NAA)
Chair: Dr John Bennett (Australia)

Discussion

Coffee Break
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11:00-12:00

12:00-13:00

NAA-3 : Drafting of Minutes
Chair: Dr John Bennett (Australia)
Lunch Break

Technical Visit (BATAN)

13:30-14:00
14:00-15:00
15:00-15:45
15:45-16:00

Visit to Irradiator

Visit to Radioisotope and Radiopharmaceutical facility
Visit to Multi-Purpose Reactor and NAA laboratory
Closing
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Minutes of
FNCA 2017 Workshop on Radiation Safety and Radioactive Waste Management
Project

August 1%t — 3, 2017
Bangkok, Thailand

1) Outline of Workshop
i) Date August 1-3, 2017
ii) Venue Grand Mercure Fortune Bangkok

Kasetsart University
Thailand Institute of Nuclear Technology (TINT)

iii) Host Organizations Thailand Institute of Nuclear Technology (TINT)

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

iv) Participants 21 from 12 countries (Australia, Bangladesh, China, Indonesia, Japan,

Kazakhstan, Korea Malaysia, Mongolia, Philippines, Thailand and

Vietnam). Listed in Annex 2.

v) Program Annex 1

1) Program
The FNCA 2017 Workshop on Radiation Safety and Radioactive Waste Management (RS&RWM) was held

from 1st to 3rd August 2017, at Grand Mercure Fortune Bangkok, Kasetsart University and the Thailand
Institute of Nuclear Technology (TINT). The workshop was jointly organised by the Thailand Institute of
Nuclear Technology (TINT) and the Ministry of Education, Culture, Sports, Science and Technology
(MEXT) of Japan.

Twenty one (21) representatives involved in policymaking, regulatory, operations, and research and
development for radiation safety and radioactive waste management from 12 FNCA member countries
attended the workshop, namely Australia, Bangladesh, China, Indonesia, Japan, Kazakhstan, Korea,
Malaysia, Mongolia, Philippines, Thailand and Vietnam. The program of the workshop is attached as Annex

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

Dr Pornthep Nisamaneephong, FNCA Coordinator of Thailand, Mr Tomoaki Wada, FNCA Coordinator of

Japan and Dr Yuichi Michkawa, MEXT delivered a welcoming speeches . Dr Nisamaneephong emphasized
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the importance of the nuclear waste management in the FNCA member countries and wished a great success
of the workshop. Mr Wada extended his sincere gratitude to TINT for hosting and supporting the workshop.
He also wished the project to be of help for the member countries, mentioning the current situation that almost
all the member countries are planning to build low level radioactive waste repositories. Dr Michikawa
referred to the Joint Communique adopted at the MLM 2016, which was intended to advance the project in

order for the member countries to tackle common issues.

Session I: Introductory Speech at the Start of Phase 6

First, Mr Wada gave a presentation on the new FNCA structures and achievements. In the presentation, he
introduced the conclusion of Coordinators Meeting that the project needs to assist the member countries,
considering that almost all the member countries are planning to construct low level radioactive waste
repository in near future. Next, Prof Toshiso Kosako briefly introduced the history of the project and outlines

of the new phase that was just launched this year. The summary of each report is attached in Annex 3.

Session I1: Country Report

Twelve (12) countries reported on either: (A) Low-level Radioactive Waste Repository; or (B) Current Status
on Radioactive Waste and Spent Nuclear Fuel Management Including Challenges, Problems and Future Plan
for the Low-level Radioactive Waste Repository, in line with the situation in their countries. The summary

of each report is attached in Annex 3.

Session 111: Discussion on Framework of Consolidated Report on Low-level Radioactive Waste
Repository

Prof Kosako suggested the rough contents of the consolidated report on low level radioactive waste repository.
Every country expressed their ideas and it was decided that the decision about the document framework will
be made through email exchanges after the workshop has finished. The summary of the lead speech is

attached in Annex 3, and discussion summary is attached in Annex 3 REF.

Session 1V: Special Lectures

Seven (7) countries reported on the topics of their most interest respectively. The summary of each report is
attached in Annex 3. For some countries, disposal program are very difficult to implement, especially for
some issues related to human resources, political issue, and economical problems. Experiences from Republic

of Korea, Malaysia, and the Philippines in the disposal program are very valuable for another country.

Session V: Summary

This summary was adopted by the participants.

The venue for the next Radiation Safety and Radioactive Waste Management Project will be in Australia, in
October or November 2018.
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Closing Session (at the end of Open Seminar)
With the closing remarks from Ms Nanthavan Ya-anant, the Project Leader of Thailand and Prof Kosako,

the workshop was officially declared close.

Open Seminar ""Radiation /Nuclear Applications and Radioactive Waste Management'*:

The Open Seminar titled "Radiation/Nuclear Application and Radioactive Waste Management" was held in
the Kasetsart University in the morning of 3 August. The seminar was attended by around 50 participants.
First, Assoc. Prof. Dr Orapin Chienthavorn, Vice Dean, Division of Research and Innovation, Faculty of
Science, Kasetsart University, Prof Kosako and Dr Michikawa gave a welcoming speech. Four (4)
presentations were delivered by participants from Japan (2), Malaysia (1) and Thailand (1). The summary of

the Open Seminar is attached as Annex 4.

Technical Visit to the Thailand Institute of Nuclear Science (TINT)

A technical visit to the Thailand Institute of Nuclear Science (TINT) was conducted in the afternoon of 3
August. The TINT is located in Ongkharak district, Nakhon-Nayok province, about 70 km. away from
Bangkok. The visit took the participants to the Gem irradiation facility and then the radiochemical
laboratories for a discussion about the techniques particularly around the use of irradiated oligochitosan as
plant growth promoters and super water absorbents for dry soils. The Isotope characterisation lab showed us
the C-14 measurement laboratory, tritium laboratory and the stable isotope laboratory, showing how precise
the measurements that can be achieved. The tour then visited the new DSRS storage facility and radioactive
waste treatment facility for Thailand and finished by looking at the mobile incinerator. It was a well-received

tour and appreciated by all participants.
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List of Participants
FNCA 2017 Workshop on Radiation Safety and Radioactive Waste Management
Project

August 1%t — 3, 2017
Bangkok, Thailand

Country Name Title

Australia Mr Duncan Kemp Manager,

Waste Management Services,

Australian Nuclear Science and Technology
Organisation (ANSTO)

Bangladesh Dr M. Moinul Islam Chief Scientific Officer,
(PL) Health Physics & Radioactive Waste Management
Unit,

Institute of Nuclear Science & Technology,
Atomic Energy Research Establishment (AERE),
Bangladesh Atomic Energy Commission(BAEC)

China Ms He Huan Engineer,
China National Nuclear Corporation (CNNC)

Indonesia Mr Moch Romli Head of Occupational Safety & Radiation Protection
SubDivision,
CRWT - National Nuclear Energy Agency of
Indonesia(BATAN)
Japan Mr Tomoaki Wada FNCA Coordinator of Japan

(Coordinator)

Japan Dr Yuichi Michikawa Deputy Director,
(MEXT) Office for Nuclear Non- Proliferation Science and
Technology,
International Nuclear and Fusion Energy Affairs
Division,

Research and Development Bureau,
Ministry of Education, Culture, Sports, Science and
Technology (MEXT), Japan
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Country Name Title

Japan Prof Toshiso Kosako Professor Emeritus,

(PL) The University of Tokyo

Japan Dr Yoshiaki Sakamoto Senior Principal Engineer,
Sector of Decommissioning and Radioactive Waste
Management,
Radioactive Wastes Disposal Project Center,
Disposal Research and Development Office,
Japan Atomic Energy Agency (JAEA)

Japan Dr Hideki Kawamura President,
mcm japan

Japan Ms Ayako Tanida International Affairs and Research Department,

(Secretariat)

Nuclear Safety Research Association (NSRA)

Kazakhstan Ms Aliya Izbaskhanova Head,
Devision for Accounting and Contol of Nuclear
Material, lonizing Radiation Sources and Radioactive
Waste of Radiation Safety Department,
National Nuclear Center (NNC) of the Republic of
Kazakhstan
Republic of | Dr Hyuncheol Kim Senior Researcher,
Korea Korea Atomic Energy Research Institute (KAERI)
(PL)
Malaysia Dr Mohd Abd Wahab Yusof| Director,
(PL) Division of Waste and Environmental Technology,
Malaysian Nuclear Agency(Nuclear Malaysia)
Mongolia Ms Batdelger Uranchimeg | Senior Officer,

Executive Office of Nuclear Energy Commission

The Philippines

Mr Edmundo P. Vargas

Senior Science Research Specialist,
Philippine Nuclear Research Institute (PNRI)

Thailand
(Coordinator)

Dr Pornthep
Nisamaneephong

FNCA Coordinator of Thailand
Executive Director,
Thailand Institute of Nuclear Technology (TINT)
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Country Name Title

Thailand Mr Nikom Prasertchiewchan| Manager of Radioactive Waste Management Center,
Thailand Institute of Nuclear Technology (TINT)

Thailand Ms Nanthavan Ya-anant Head, Radioactive Waste Management Section,
(PL) Radioactive Waste Management Center,
Thailand Institute of Nuclear Technology (TINT)

Thailand Ms Archara Phattanasub Head,

Radioactive Waste Management Technology
Development Section,

Radioactive Waste Management Center,
Thailand Institute of Nuclear Technology (TINT)

Thailand Mr Virut Kasemtanasak Nuclear Scientist,

Radioactive Waste Management Section,
Radioactive Waste Management Center,
Thailand Institute of Nuclear Technology (TINT)

Vietnam Ms Doan Thi Thu Hien Reseacher,
Vietnam Atomic Energy Institute (VINATOM)
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Program of

FNCA 2017 Workshop on Radiation Safety and Radioactive Waste Management

Project

August 1%t — 3 2017
Bangkok, Thailand

Day 1, Tuesday 1 August 2017

09:00 — 09:30 Registration
Opening Session
Chair: Dr Pornthep Nisamaneephong (Thailand)
09:30 — 09:45 Welcome and Opening Speech
® Dr Pornthep Nisamaneephong, FNCA Coordinator of Thailand
® Mr Tomoaki Wada, FNCA Coordinator of Japan
® Dr Yuichi Michikawa, MEXT
09:45 — 09:55 Self-Introductions of Participants and Agenda Confirmation
09:55 -10:00 Group Photo
Session 1: Introductory Speech at the Start of Phase 6
(Presentation 10min + QAs 5min)
Chair: Ms Aliya Izbaskhanova (Kazakhstan)
10:00 - 10:15 Outlines and Achievements of FNCA Activities
® Mr Tomoaki Wada, Coordinator of Japan
10:15-10:30 Summary of Phase 5 and Introduction of the Phase 6
® Prof Toshiso Kosako, Project Leader of Japan
10:30 — 10:50 Coffee Break (20min)

Session 2 : Country Report | (Choose A or B)
(A) Low-level Radioactive Waste Repository

(B) Current Status on Radioactive Waste and Spent Nuclear Fuel Management Including

Challenges, Problems and Future Plan for the Low-level Radioactive Waste Repository

(Presentation 20min + QAs 5min)
Chair: Ms Doan Thi Thu Hien (Vietnam)

10:50 - 11:15 Australia

11:15-11:40 Bangladesh

11:40 — 12:05 China

12:05-12:30 Indonesia

12:30 — 13:45 Lunch (75min)
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Session 2 Cont. 1 : Country Report | (Choose A or B)
(A) Low-level Radioactive Waste Repository
(B) Current Status on Radioactive Waste and Spent Nuclear Fuel Management Including
Challenges, Problems and Future Plan for the Low-level Radioactive Waste Repository
(Presentation 20min + QASs 5min)

Chair: Ms Batdelger Uranchimeg (Mongolia)

13:45 - 14:10 Japan (Dr Sakamoto)

14:10 - 14:35 Kazakhstan

14:35 - 15:00 Republic of Korea

15:00 — 15:25 Malaysia

15:25 — 15:45 Coffee Break (20min)

Session 2 Cont. 2 : Country Report | (Choose A or B)
(A) Low-level Radioactive Waste Repository
(B) Current Status on Radioactive Waste and Spent Nuclear Fuel Management Including
Challenges, Problems and Future Plan for the Low-level Radioactive Waste Repository
(Presentation 20min + QAs 5min)
Chair: Ms He Huan (China)

15:45-16:10 Mongolia
16:10 - 16:35 Philippines
Evening Dinner Reception hosted by TINT

Day 2, Wednesday 2 August 2017

Session 2 Cont. 3 : Country Report | (Choose A or B)
(A) Low-level Radioactive Waste Repository
(B) Current Status on Radioactive Waste and Spent Nuclear Fuel Management Including
Challenges, Problems and Future Plan for the Low-level Radioactive Waste Repository
(Presentation 20min + QAs 5min)
Chair: Dr Hyunchul Kim (Korea)

09:30 — 09:55 Thailand
09:55 -10:20 Vietnam

Session 3: Discussion on Framework of Consolidated Report on
Low-level Radioactive Waste Repository
(Lead Speech 10min +Discussion 50min)
Chair: Dr M. Moinul Islam (Bangladesh)

10:20 — 10:30 Lead Speech: Proposal of Framework and Concept of the Report (10min)
® Prof Toshiso Kosako, Project Leader of Japan

10:30 - 11:30 Discussion (60min)

11:30 - 12:40 Lunch (70min)
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Session 4: Special Lectures
(Speech 15min +QAs 5min)
Chair: Mr Edmundo P. Vargas (Philippines)

12:40 - 13:00 Thailand
13:00 - 13:20 Australia
13:20 - 13:40 Indonesia
13:40 — 14:00 Coffee Break (20min)

Session 4 Cont. 1: Special Lectures

(Speech 15min +QAs 5min)

Chair: Mr Moch Romli (Indonesia)
14:00 - 14:20 Japan (Dr Kawamura)
14:20 - 14:40 Republic of Korea
14:40 - 15:00 Malaysia
15:00 - 15:20 Philippines
15:20 — 15:40 Vietnam
15:40 — 16:00 Coffee Break (20min)
16:00 — 16:40 Inputs from Bangladesh, China, Kazakhstan and Mongolia (40 min)

Session 5: Summary

Chair: Mr Duncan Kemp (Australia)

16:40 - 17:20 Review and Confirmation of Workshop Summary (40min)
Session 6: Outlines of Technical Visit

17:20 - 17:40 Briefing on Technical Visit (20min)

® Ms Nanthavan Ya-anant, TINT

Day 3 Thursday 3 August 2017

Open Seminar at Kasetsart University

"Radiation /Nuclear Applications and Radioactive Waste Management"*

08:30 — 09:00

Hotel = Kasetsart University (0.5hrs by Bus)

09:30 — 09:45

Welcome Remarks

® Assoc. Prof. Dr Orapin Chienthavorn (Vice Dean, Division of Research and
Innovation, Faculty of Science, Kasetsart University)

® Prof Toshiso Kosako (the University of Tokyo)

® Dr Yuichi Michikawa (MEXT)

09:45 -10:05

Lecture 1: Outlines of FNCA and HRD Program Implemented by
Japanese Government (Presentation 15min + QAs 5min)
® Dr Yuichi Michikawa (MEXT)
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10:05 - 10:30 Lecturer 2: Safety Case for Public Concerned in Radioactive Waste
Management (FNCA) (Presentation 20min + QAs 5min)
® Dr Hideki Kawamura (mcm japan)

10:30 — 10:55 Lecturer 3: An Overview of Safe Management of Radioactive Waste in
Malaysia (FNCA) (Presentation 20min + QAs 5min)
® Dr Mohd Abd Wahab Yusof (Nuclear Malaysia)

10:55 - 11:20 Lecturer 4: Detection Methods for Irradiated Foods (Presentation 20min +
QAs 5min)
® Dr Wanwisa Sudprasert (Kasetsart University)

11:20 - 11:30 Closing Remarks
® Ms Nanthavan Ya-anant (TINT)
® Prof Toshiso Kosako (the University of Tokyo)

11:30 — 12:40 Lunch (70min)

12:40 - 14:10 Kasetsart University 2 TINT, Ongkharak (1.5hrs by Bus)

Technical Visit "TINT, Ongkharak District"

RW Storage, Electron beam facility, Gamma irradiation for insect sterilization, and other R&D in

Radiochemistry Laboratories

Evening

TINT, Ongkharak - Grand Mercure Fortune Bangkok (by Bus)
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Minutes of
FNCA 2017 Workshop on Nuclear Security and Safeguards Project

September 19" — 21%, 2017
Mito/Tokali, Japan

Dr Yuichi Michikawa of Ministry of Education, Culture, Sports, Science and Technology (MEXT), Japan,
and Mr Tomoaki Wada, FNCA Coordinator of Japan, delivered opening remarks and the Workshop was

officially commenced.

Session 1&2: Country Report
Moderator: Ms Julietta Seguis, Philippine Nuclear Research Institute (PNRI), Philippines (Session 1);
Dr Abid Imtiaz, Bangladesh Atomic Energy Commission (BAEC), Bangladesh (Session 2).

A total of 10 FNCA member countries (Bangladesh, China, Indonesia, Japan, Kazakhstan, Malaysia,
Mongolia, Philippines, Thailand, and Vietnam) presented their country reports that included developments
and improvements since the last Workshop regarding implementation of safeguards and nuclear security,

promotion of nuclear security culture and capacity building activities.

All countries reported close cooperation with international or regional organizations and other countries to
strengthen safeguards and security capacity. Almost all countries have taken initiatives to develop human
resources on nuclear security and safeguards by organizing training courses, seminars, and workshops, with

the cooperation of the IAEA and other countries and organizations.
The Summary of the country reports were covered in Session of Country Report Summary.

Session 3: Roundtable discussion on Nuclear Forensics

Moderator: Ms Dewisinta Binti Mokhtar, Atomic Energy Licensing Board (AELB), Malaysia
Presentations by Japan and Thailand

Mr Hirofumi Tomikawa, Integrated Support Center for Nuclear Nonproliferation and Nuclear Security, Japan
Atomic Energy Agency (ISCN/JAEA), Japan

Ms Harinate Mungpayaban, Office of Atoms for Peace (OAP), Thailand

The moderator opened the Session with the statement that nuclear forensics is now recognized as one of the

critical capability of a state’s nuclear security regime.
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Mr Tomikawa (Japan) outlined the activities of JAEA for developing nuclear forensics technology. He
introduced four key technologies (isotope ratio measurement, impurity measurement, uranium age
determination, and particle/morphology analysis) for nuclear forensics analysis which JAEA has been
developing since 2011. He also made it clear that even though Japan do not have a physical nuclear forensic
lab at this point of time, he and his team managed to carry out nuclear forensics analysis and R&D by using
available related equipment at JAEA. JAEA is also developing a prototype Nuclear Forensics Laboratory.
Although Japan does not have its National Nuclear Forensics Library (NNFL) yet, experience and knowledge
obtained by JAEA through developing NFL is expected to contribute to the development of NNFL in the
future. JAEA is also collaborating with US Department of Energy (DOE) and European Commission Joint
Research Centre (EC/JRC) to further develop a more accurate and precise method for NF analysis. Mr
Tomikawa conclude his presentation by conveying his hope for future prospects, where among others, the

process of validation of NF techniques can be improved.

Ms Mungpayaban (Thailand) presented the nuclear forensics capabilities in Thailand. The Nuclear Forensic
Lab in Thailand was established in July 2014. Now, the Lab is equipped with the Scanning Electron
Microscope with Energy Dispersive Spectrometer (provided from EU) and XRD and mobile XRF equipment.
Thailand received support from EC/JRC under the Project 30, which is a network of excellence for nuclear
forensics in South East Asia Region. The Project 30 aims at supporting regional security by upgrading nuclear
forensics capabilities, and providing equipment for the laboratory in order to serve as a hub laboratory within
the regional network. OAP also works closely with the frontline officers to exchange knowledge and conduct
exercise on crime scene management. She also extended the intention to provide the measure of long term

for prevention and mitigation of nuclear terrorism among the ASEAN region.

Mr Yoshiki Kimura (Japan) opened the roundtable discussion by analyzing the results of nuclear forensics
questionnaire. The questionnaire was sent to participants of the Workshop in advance, which aimed at sharing
the information among the FNCA member states on the current status of nuclear forensics capability of each
country, and to identify needs on the collaborative activities in FNCA. The result shows that most of the
FNCA member states have basic capability or at least started to build nuclear forensics capability. The result
also illustrates the common challenges among the member states, namely development of national framework,
NNFL, and forensics interpretation and findings capability. The participants discussed how to further
enhance each state’s capability. One proposal is to use already available resources for nuclear forensics.
Rather than developing a brand-new nuclear forensics laboratory from scratch, it is more efficient to use
technology and equipment already developed for different purpose. Some participants argued that
establishing chain of custody is also critical to develop national response measures to nuclear security event,

such as transporting evidence from the crime scene to the analytical lab.

For the future activity of the Project for enhancing nuclear forensics capability, participants welcomed the

proposal by Japan to organize a tabletop exercise on technical issues of nuclear forensics in 2018. Thailand
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will also seek the possibility of hosting a hands-on exercise of nuclear forensics analysis at their laboratory
in 2019.

Session 4: Roundtable Discussion on Good Practices of Additional Protocol Implementation
Moderator: Mr Jaime Vidaurre-Henry (ISCN/JAEA), Japan

Presentations by Philippines and Vietnam

Ms Julietta Seguis, Philippines

Mr Nguyen Trong Hiep, Vietnam Agency for Radiation and Nuclear Safety (VARANS), Vietnam

First, the moderator presented the status of the FNCA member states with regards to the AP, Broader
Conclusion and implementation of Integrated Safeguards. Then he discussed a proposed set of fundamentals
to implement SG obligations to meet the IAEA requirements. In addition, he presented examples of good
practices addressing reporting aspects and having the need for responsible designated staff to ensure
successful implementation of the IAEA activities, in particular during complementary access activities and
for providing the IAEA with declarations as required in the AP. He emphasized the need for trained staff

familiar with the AP Annex Il items.

Ms Seguis (Philippines) presented legal framework of the Philippines. She emphasized the commitment of
her country to fulfil its SG obligations. She discussed the facilities under safeguards, as well as its current
status. She also presented the timeline for submissions of AP declarations to the IAEA. This facilitates the
assurance of timely reporting requirements. Further, she emphasized on the key experiences in designating
locations outside facilities (LOFs), its difficulties and how the country managed to collect the relevant
information. In hosting complementary access, prior to AP implementation, being prepared with
administrative and technical aspects are necessary; a mock CA scenario was helpful for this preparation.
Assistance from the IAEA, USDOE/INSEP, ASNO and other organizations had been instrumental in the

country’s successful AP implementation.

Mr Hiep (Vietham) presented the development of the regulatory authority of Vietham (VARANS). He
described its responsibilities and functions; the relevant legislation and regulations. He emphasized that
Vietnam exclusively uses nuclear energy for peaceful purposes. On the aspect of AP, Vietnam is on its 4™
year of AP implementation and continued to keep its broader conclusion. Outreach activities related to AP
Annexes | and Il were conducted with different organizations, specifically those related to industries. These
outreach activities promoted more cooperation and better understanding of the required AP declarations. The

outreach is still continuing.

For the roundtable discussion, the moderator proposed to formulate a collective knowledge from the AP
experience of FNCA member states. This would address the agreed set of fundamentals on the
implementation of the AP and a compilation of examples of good practices. The objective, as a result of this

plan, is a document/report for publication, either on the FNCA webpage or when possible as an INFCIRC
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through the IAEA. It was proposed that FNCA members provide input of good practices and examples before
the end of 2017. The input will be compiled by ISCN/JAEA and the results (without naming the country or
the specific facility) will be presented for discussion and further actions for the next FNCA meeting in 2018.
It was suggested that ISCN prepares and distributes a template with few examples based on experiences in
Japan. This template will be used to compile the report for the FNCA meeting in 2018. The proposed plan
for this project was supported and agreed by the FNCA members.

Session 5: Special Lectures on Security of Radioactive Source

Moderator: Ms Gerelmaa Gombosuren, Nuclear Energy Commission, Mongolia
Presentation by Japan

Mr Hirotaka Oku, Nuclear Regulation Authority (NRA), Japan

Mr Hirotaka Oku (Japan) introduced Japan’s current efforts on enhancing security of radioisotopes. Currently,
there are over 8,000 users of radioisotopes in Japan, and that number is increasing in recent years. At the
same time, though the numbers were small, there were some incidents of leakage, loss and false disposal of
radioisotopes in the past. Japan received IAEA Integrated Regulatory Review Service (IRRS) Mission in
2016, and accepted Mission’s recommendation to reconstruct regulation to include security measures. The
reconstructed regulation will require licensees who have radioisotopes beyond D-values tighter security
measures. About 500 licensees are subject to this security regulation, and they will be required to have
detection, delay, response and access control, etc. to security event at their facility. The reconstructed

regulation is expected to be implemented in 2019, before 2020 Tokyo Olympics/Paralympics Games.

Session 6: Country Report Summary

Presenter: Ms Naoko Noro and Ms. Reina Matsuzawa (ISCN/JAEA), Japan

Ms Noro and Ms. Matsuzawa summarized the country reports resented in the Session 1 and 2 of the workshop.
The Summary is attached to this report as “"Country Report Summary.” The updated Country Report
Summary will be posted on the FNCA website.

Session 7: Roundtable discussion on IAEA/NSSC Activities and COE Collaboration
Moderator: Mr Abid Imtiaz, Bangladesh

Presentation by IAEA/NSSC, Indonesia, and China

Mr Yosuke Naoi (Chairman, NSSC Network)

Mr Danung Rismawan, Nuclear Energy Regulatory Agency (BAPETEN), Indonesia

Mr Gu Shaogang, State Nuclear Security Technology Center (SNSTC), China

Mr Yosuke Naoi, Chairman of IAEA Nuclear Security Support Centre (NSSC) Network, illustrated the
activities on IAEA NSSC Network. Primary objectives of the NSSCs are developing human resources
through the implementation of a tailored training program, developing a network of experts, and providing

scientific support for the prevention and detection of and the response to nuclear security events. As of
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September 2017, 60 member states, 66 institutions, 5 observers join the NSSC Network. The past
achievements include raising awareness of the NSSC concept, improvement of information exchange and
coordination at international and regional levels, increased interactions between NSSCs and academic
institution, and initiation of NSSC experience sharing visits and case studies for sharing good practices and
lessons learned. Mr. Naoi concluded that the NSSCs are key players to support sustainability of national

nuclear security regimes and to support implementation of IAEA activities.

Mr Rismawan (Indonesia) shared Indonesia’s experience of developing NSSCs. In 2014, Indonesia launched
I-CoNSEP, an inter-agency framework for collaboration on capacity building for nuclear security and
emergency preparedness. Primary roles of I-CONSEP is to support human resource development and provide
technical and scientific support. Other than I-CoNSEP, there are several NSSCs in Indonesia. Both regulatory
authority (BAPETEN) and the licensee (BATAN) have training center (CET); BATAN launched NSSC for
nuclear security culture assessment (CSCA); and several universities are collaborating to establish a research
center for nuclear security. All NSSC activities are coordinated under I-CoNSEP. Mr. Rismawan concluded
with note that effective coordination among the security-related national entities are important to improve
awareness and understanding of nuclear security, and through a planned education and training program, it

can improve the capability of security.

Mr Gu (China) introduced activities of China’s COE. The State Nuclear Security Technology Center
(SNSTC) launched the COE in March 2016. COE provides training on nuclear security, NMAC and nuclear
export control to domestic and international audiences. COE also has functions of equipment testing and
certification, R&D and technical demonstration, and international cooperation. It is consist of analytical labs,
environmental test lab, physical protection testing field, response force training facility, mock nuclear
material bunker, and NMAC training facility. China collaborates with international partners such as IAEA
and US DOE to co-organize training and train SNSTC trainers. China is also active to enhance collaboration

among regional partners for the improvement of regional nuclear security.

Mr Jaime Vidaurre-Henry (Japan) opened the roundtable discussion by proposing COE collaboration to share
experiences and good practices of capacity building in nuclear security and safeguards. The participants

welcomed such proposal.

Session 8: Conclusions of 2017 Coordinators Meeting and Future 3-year Plan of Nuclear Security and
Safeguards Project

Presentation by FNCA

Mr Tomoaki Wada, FNCA Coordinator of Japan

Mr Masao Senzaki, Project Leader of Japan

Mr Wada briefed on the result of the 18th FNCA Coordinators Meeting (CDM) held in Tokyo in March 2016.

FNCA Coordinators performed ex-ante evaluation of 6 project proposals including Nuclear Security and
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Safeguards Project. CDM agreed to start new three-year phase of the Nuclear Security and Safeguards Project.
Nuclear forensics, cyber security, and security of radioactive sources were three key topics identified by
CDM to be discussed intensively at the Project in order to build an effective international mechanism for
nuclear materials security in the region. CDM also expects the Project to promote human resource

development in nuclear security. Mr. Wada also described other FNCA projects.

Mr Senzaki overviewed the past three-year achievements of the Nuclear Security and Safeguards Project. He
also introduced the Resolution of the Ministerial Level Meeting (MLM) of FNCA which addressing the
importance of continue enhancing nuclear security and safeguards capabilities in the region, and then outlined
the new direction of the Project. For nuclear security, the Project will focus on nuclear forensics, cyber
security, nuclear security culture and security of radioactive sources. For safeguards, the Project will compile
a generic set of good practices on AP implementation of FNCA members. For capacity building, the Project
will share good practices of nuclear security and safeguards training among COEs of FNCA members.
Moreover, the Project will seek every opportunity to publish its achievement. The proposal will be distributed

to the FNCA members for further comments.

Session 9: Concluding Session

Moderator: Ms Gelermaa Gombosuren, Mongolia

Lead Speaker: Mr Masao Senzaki, Project Leader of Japan

Summary of the Workshop was introduced by Ms Naoko Noro (Japan). It will be distributed to the

participants for confirmation.

Mr Senzaki (FNCA) and Mr Shoji Kasuga of Ministry of Education, Culture, Sports, Science and Technology
(MEXT), Japan, delivered closing remarks and the Workshop was officially closed.
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List of Participants
FNCA 2017 Workshop on Nuclear Security and Safeguards Project

September 19" — 21%, 2017
Mito/Tokali, Japan

Country Name Affiliation
Bangladesh Dr Abid Imtiaz Principal Scientific Officer,
(PL) Nuclear Safety Section,

Nuclear Safety, Security & Safeguards Division,
Bangladesh Atomic Energy Commission (BAEC)

China Mr Gu Shaogang Deputy Director of Training and Certification,
(PL) State Nuclear Security Technology Center (SNSTC)
Indonesia Mr Danung Rismawan Staff of Safeguards Inspection Division,

Nuclear Energy Regulatory Agency (BAPETEN)

Japan Mr Tomoaki Wada FNCA Coordinator of Japan
(Coordinator)
Japan Dr Hideki Namba FNCA Advisor of Japan
(Advisor)
Japan Dr Yuichi Michikawa Deputy Director,
(MEXT) Office for Nuclear Non- Proliferation Science and
Technology,
International Nuclear and Fusion Energy Affairs
Division,

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

Japan Mr Shoji Kasuga Researcher,
(MEXT) International Nuclear Cooperation Division,
Ministry of Education, Culture, Sports, Science and
Technology (MEXT), Japan

Japan Mr Masao Senzaki Senior Fellow,

(PL) Integrated Support Center for Nuclear,
Nonproliferation and Nuclear Safety (ISCN),
Japan Atomic Energy Agency (JAEA)
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Country

Name

Affiliation

Japan

Mr Hirotaka Oku

Deputy Director,

Division of Regulation for Radiation,
Radiation Protection Department,
Secretary-General’s Secretariat,

Secretariat of Nuclear Regulation Authority,
Nuclear Regulation Authority (NRA)

Japan

Prof Mitsuru Uesaka

Professor,
School of Engineering,
The University of Tokyo

Japan

Mr Yosuke Naoi

Director,

Integrated Support Center for Nuclear Nonproliferation
and Nuclear Safety (ISCN),

Japan Atomic Energy Agency (JAEA)

Japan

Mr Mitsutoshi Suzuki

Deputy Director,

Integrated Support Center for Nuclear Nonproliferation
and Nuclear Safety (ISCN),

Japan Atomic Energy Agency (JAEA)

Japan

Mr Hirofumi Tomikawa

General Manager,

Integrated Support Center for Nuclear Nonproliferation
and Nuclear Safety (ISCN),

Japan Atomic Energy Agency (JAEA)

Japan

Ms Naoko Noro

Integrated Support Center for Nuclear Nonproliferation
and Nuclear Safety(ISCN),
Japan Atomic Energy Agency (JAEA)

Japan

Ms Reina Matsuzawa

Integrated Support Center for Nuclear Nonproliferation
and Nuclear Safety (ISCN),
Japan Atomic Energy Agency (JAEA)

Japan

Mr Yoshiki Kimura

Integrated Support Center for Nuclear Nonproliferation
and Nuclear Safety (ISCN),
Japan Atomic Energy Agency (JAEA)

Japan

Mr Jaime Vidauure-Henry

Integrated Support Center for Nuclear Nonproliferation
and Nuclear Safety (ISCN),
Japan Atomic Energy Agency (JAEA)

Japan

Ms Perpetua Rodoriguez

Integrated Support Center for Nuclear Nonproliferation
and Nuclear Safety (ISCN),
Japan Atomic Energy Agency (JAEA)
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Country Name Affiliation
Japan Ms Atsuko Takano International Affairs and Research Department,
Nuclear Safety Research Association (NSRA)
Japan Ms Chiaki Inokoshi International Affairs and Research Department,
Nuclear Safety Research Association (NSRA)
Kazakhstan | Mr Alexandr Ossintsev Head of Department of Non-Proliferation and Security
(PL) Control,
National Nuclear Center of the Republic of Kazakhstan
(NNC)
Malaysia Ms Dewisinta Binti Assistant Director,
Mokhtar Policy and External Affairs Division,
Atomic Energy Licensing Board (AELB)
Mongolia Ms Gerelmaa Gombosuren | Senior Officer,
(PL) Department of Nuclear Safety and Security,
Executive Office of the Nuclear Energy Commission,
Government of Mongolia
The Ms Julietta E. Seguis Head,
Philippines Nuclear Safeguards and Security Section,
(PL) Philippine Nuclear Research Institute (PNRI)
Thailand Ms Harinate Mungpayaban | Nuclear Chemist,
(PL) Senior Professional Level,
Office of Atoms for Peace (OAP)
Vietnam Mr Nguyen Trong Hiep Government Official,

Division of Nuclear Security and Safeguards,
Vietnam Agency for Radiation and Nuclear Safety
(VARANS)
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Program of
FNCA 2017 Workshop on Nuclear Security and Safeguards Project

September 19" — 21%, 2017
Mito/Tokali, Japan

Workshop Day 1: September 19, Tuesday

9:30-10:20 Opening remarks by:
Japan, as the Host Country, Dr. Yuichi Michikawa, Ministry of Education, Culture,
Sports, Science and Technology (MEXT)
FNCA'’s Representative, Mr Tomoaki Wada, FNCA Coordinator of Japan
Introduction of Members
Adoption of the Agenda
Group Photo

10:20-10:40 Coffee Break

10:40-11:55 | Session 1: Country Reports |
< Moderator: Philippines >
Bangladesh
China
Indonesia
Japan

Kazakhstan

11:55-13:25 Lunch Break

13:25-14:40 | Session 2: Country Reports |1
< Moderator: Bangladesh >
Malaysia
Mongolia
Philippines
Thailand

Vietnam

14:40-15:00 Coffee Break

15:00-16:00 | Session 3: Roundtable Discussion on Nuclear Forensics
< Moderator: Malaysia >
€ Presentation:

Japan

Thailand
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Workshop Day 1: September 19, Tuesday

4 Roundtable Discussion

Workshop Day 2: September 20, Wednesday

9:30-10:00 Session 5: Special Lectures on Security of Radioactive Source
< Moderator: Mongolia >
€ Special Lecture
Mr Hirotaka Oku, Nuclear Regulation Authority (NRA)
® Q&A
10:00-10:30 | Session 6: Country Report Summary
10:30-10:50 | Coffee Break
10:50-12:10 | Session 7: Roundtable Discussion on IAEA/NSSC Activities and COE Collaboration
< Moderator: Bangladesh >
€ Presentation:
IAEA NSSC Network (Mr. Yosuke Naoi, Chairman of NSSC)
Indonesia
China
€ Roundtable Discussion
12:10-13:40 | Lunch Break
13:40-14:30 | Session 8: Conclusions of 2017 Coordinators Meeting and Future 3-year Plan of
Nuclear Security and Safeguards Project
< Moderator: Mr Masao Senzaki, Mr Tomoaki Wada, FNCA >
€ Presentation:
Mr Tomoaki Wada, FNCA Coordinator of Japan
Mr Masao Senzaki, Project Leader of Japan
® Q&A
14:30-16:00 | Coffee Break(Summary Drafting (Japan))
16:00-17:00 | Session 9: Concluding Session
< Moderator: Mongolia >
Lead Speaker: Mr Masao Senzaki, Project Leader of Japan
17:10-17:20 | Closing Remarks
FNCA'’s Representative, Mr Masao Senzaki, Project Leader of Japan
Japan, as the Host Country, Mr Shoji Kasuga, Ministry of Education, Culture,
Sports, Science and Technology (MEXT)
Workshop Day 3: September 21, Thursday
9:30-13:05 Technical Tour

Location: Nuclear Science Research Institute of Japan Atomic Energy Agency (JAEA)
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Forensics Laboratory
Virtual Reality System (VR)
Physical Protection Exercise Field (PPEF)
Clean Laboratory for Environmental Analysis and Research (CLEAR)
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i ] Mr Chun Won Lee B FH A s (EH(MSIT)

<L =7 Dr Abdul Muin Bin Abdul Rahman ~ L — T 7 /)7 (Nuclear Malaysia)
=y Mr Chadraabal Mavag EUANE T EEES(NEC)

T4 Dr Soledad S. Castafieda T4V WS RT(PNRI)
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OECD/Nuclear Energy Agency (NEA)

First Secretary, Permanent Delegation of Japan to the OECD/Nuclear Energy Agency (NEA)

Co-ordinator, Office of Legal Counsel, OECD/Nuclear Energy Agency (NEA)

International Science and Technology Center (ISTC)

Director, RCA Regional Office, IAEA/RCA
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