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TENENBRENTZ0, ZNHD /ST A= — 2B T AR R NSN3 5
(2ol Fem DM UWIERFR(25.08 cm)E T WEFHTZD DR F50(167.2 E) % T1 & TS
DILE TSN, ZRHD/RTA—=F— TN T IO EITHIZE AL FEIN D> T,
PGP L3 AA R OMETNRIL, DOEEDLIX AL ol A ROFRINE ~T 57—
IVBHTZORAE)IE T4 DALE THRK 1.77%H N7, RLORKEEIE T4 OULET 1,000 Fif-FE
BIZESWTHIE LI EXITR K 5.25% M-, ZD X PGP A A BB LA Aot
TR L7220 303, PGP B D %h 5(0.45% D HE M) &3 A Z AERE L IH 0D %0 5(0.21% D1 i
FYDAEFHEVHERKZ DT, ZHUL PGP ENAA BB O EZY FL AT LAl HETH D,
BAMFER LT, (100 ppm)& /34 A JEEM L AEEHS0%) & O 34U, kLo K
ZZDOHIZEAL ThHREEDF TN I Abivd,

@ 3D SRR S A AN O TR LR A

Tt & O EHEIAFET D ATREME DB D HERE A A BRI FENCF A 327280 1Rl A B
REFEIRL, BEROT2ETE—/L T L—EHINB)ZFIHL TEEF 26 OEFFEEELA/
HARIBE A R E LTz, ZOBARCTHBERE BT 57 L —Y — AR R EME & R LT,
S BERROTE 2 DEERI | TEREFHY, AL FRIREHEA R L . 2O RIS Y AL LFE
THHEFFE LT, FRMERHMEO5E T 12, Pikovskaya H5#12 5 I U CHlE B5 28 DU BRI f#
RENERBRLIZ, 2605 12 O3 BEE R an=—E 0O/ a—- = O R E R E T2
DT, ZIHIT IR L RRIE OVRRRE 1% H 3520 LT,

b) AV RRIT (R =NV ERRT: ARV T 1T T ZRK)

Ut E TV D2 s i vl REZR I E M R O Z B Re PRI B 2 & & FEMi L 72, 2017 40D
FNCA ORI Z L T, I~ #a R 352 TTNHORIRU M & R Z2 IR
R HZLICI0ARFFED M EUTz, VBRI E Y DA T HIBICEWEE ) &2 T Al
B ZE IR SRR C R ZE IR R AT C& T, 2018 ARICIE, VBB E VD LA ERRET DA
P SRS BAIR L TR B 2R RS BBR DR ) D TEME A BTAM U720 Al B 22 SR8 B R & B AR 22 R A8
BEOBAN I Eray ORRICKIE T HEBOFMZBEED D,
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d)

PR W T D B B I 13 S A A IO S LS U IR IS B R B2 7o 9, i bs
HRITIZM CHEGICAFRRETHY R O e 12 LV RS AR —RL, BEMETH
B0, FILITETG YD 72N Z ML Th 5, R A ERIBICT 57012, A—F

L —TIEREZIEFE DV OO EIELZFITL T\, 72720, RO A — L —7
X OBARIIRO R EE KIBIZZE ST, 2018 2T, WO OB IRIC
KL T2V h-60(Co) DA o~ B LTI D R A R M L7,

BABARESD 7oTva—r-TarYar by K)

) 7 R AR E AR P8 A B (PGPR)AE R & 2h SR I AR PE 3~ I21E . BRI AE M 0 R IR AR 77
IR DT ORGSO H R E RN LB ThD, *ﬂxﬁ’] . BAFR AR B e
FEEDAHRESY YR E R E e AR LT BtEE RS T KMk THDML TN
0o, BE—NIBIFRWE THHN, BUEXA TIXIER ICHRWE CHDH, FRFIINRBEWE
DOFIH ., BROMDTE YW E ) %@/’é Y AR T 272D ORI E OF B FiE DB R IZERY
A TNWD, T~ BUITERE 2% 385 1 DO FFETHD, B =MD LW E % R

DIFHTTZODEBREL T, 2—HVDFRE 10 FERITHOIVKFITRL, 2N S T%
S T L 714 T, PGPR A A JEEHLE DM I L7 A E EL T 2 mm D550
(2T CHE S 72, PGPR-1 OBl I LM O AT A 37528128 T, YL A
EEFEM LT, D)IEREE. 2)110°C T 30 /rM 04—~V —7F ., 3)121°C T30 o4 —
RNL—T7 R, 4)25 kGy DOH o~ LDREEE, 5)45 kGy DOH 2~ BURBMC L DR H 2 L
7o 5 FBOBMAEEMEHLT 1 B.7 H,14 BH.28 H,56 H, 84 HRZIZT Y AEUNL LT T
L® TS13, 7Y MRIH— B 2TV —AT125, BEORARAV 2V F7 - FE YR TB5 &%
L7z, YLK RO HIC 150 g OFARE 50 ml OEEEIFHEEAIZ AN T 25°C TIRE LT,
ZORER. 3 DORMEZAT 1,2, 3 ELTHREFRETHLIENHERI N, ZDT2D . T
VAE UL LT T TS13 EXAT )7 B VA TBS [ IRFEOHIRD P THALF
ARETHD, 7Y AEUL LT Tt TSI3 MRS AT 4 OF TR EL{AEFL, A
VxYrRT-EEURA TBS (TS AT 1 OF Theb RSAEFLZ, ZIUTH LT, TV o ¥
— B RTUV—ATI2S [ TKRSAT 4 L 5 OFCTHEGFARARETHD, Ll RS F I
PGPR-I OBLEIZEASNAHIRDORE L 3 DOBT X COME LA EE K i?‘_
ZRL TN, 3 DOBT TR L7 AT A LB T 00 E R H 5,
<L — T (L= TRANT XS =BT T T Ry Ty RR)

T = BRD RGN LD S A A B A DIEIRE BFH I O MM A DO T, L — 7%
SAFREEME A OBEREVED 1) LIZHVFRA TWD, BAEITHEE, 15, B OWHH
HEEL-, ~L—Y TR T O — L~ /L 800 Mgk TIISDyBERIC R L
THRE 50~400 Gy OH > ~fpa E L TIRE REFBRIE -, “ERWN)EE, VI
LBV LD A EALE DL RERETE 2 BB LT/ R EL T, BE DGR RAREE 2 HLDHT
LRI W ODG BT, TR L 7o 22K AR DIRBR A B T TR 2 VRF 7
AEDWDIDEM ZE L THRL T2, ZHHDFEERD G, 200 Gy THRE LB AR)
EREINTZT VR INTH— T aT 2T 7 AMI0200) T ¥ KRNI H— Ry~ =
(AP1200) X B AR LB Ny B ERFE, VIR B L O Y A Al biE 2 R LTz,
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e)

g)

h)

HEFERER TP Ty A7 —K)

VB ITIE R AR WFI R TR LB ICEE T 508, VB vl s b i Ew
(PSB) X TR DHERNI B3 LR DOV ABRA W E TELHEEZ 2 HID, 3 DD EZN= PSB
R BB U CRERIZ L . Ay FRBRICE > Tonb R by Eray O E &2 R

HETXDHILEMR LT, T D% T, Ml PSB AT T UYL X-14 D 1 D% PSB /SAAJEEIDO K
BB T3EAPE L CBIRL  IKES/NEO 74— L RRBROFE R, RO EAFERES T,
A REBLOFREI LT 4 — AV RIZB T DMEREDO R EM T, KEBRDIROLNTEY, DK
NEENT D7D ALF DML KD Th D, 20720 SWA (T3 A JEEHZ 52 2T A T2
FHFRAN L7025, RAFFEDF L SWA LS8 AERIOFE TSN ROV THE A RITEDAE T,
EUINVAED EEREIEAT AT R AU R — )

ARIAED B, /NEDOIFREESAE 6 T DR B IR AE RO A Bt & 23tk o g4
W95 TH o7z, FEEROK ST RREIRE L), WA IEEHE(10 1/tn, 20 1tn, 30 1/tn),
R JGAR T A R IR & U, AR IR B L OB IR A fE L 7= BRI X O R B LY 1 ~ %
—NHT10 1.3~447 B bRV AR D E R, TRDHIREECHL 12.4~452%D R %R
L7z,

TAVEANT AV REFERANZG AR PalxoZ AT LT K)

NAFERHIZ L DET, FELOEHAELCEORANETETHRLTND, Zhb
T ICHHTE, REEOH 7| RZE(FPA)DOE S FIHMEZ SO HZ LI L > THE LR
D EE LR MEE ) LS DA DRLER A ThHD, VTR e TF—F U1
T D AR 7o i 42 Rl IR L FE % D DI A RALEM B CTh o7z, B L Th<h
EFTAEAEAL T, 74V RFBAN =g ARGy F AW T A AT 7 /e — e CE
SN TWDHE & DWED AT NEB ORI R 2T L 72, A VA F Mo (R T RO
BRILEHZIZ L D)L Bio N(7 Y AL YL L) DR RAFTIL . SRR ARSI (1 FERTER) DR
Fe L2 R L7z, PNRI & Bio N NAFJEENAG I FF —F 2k E o8 T L TR
THIEIZEY, MEray ORCRITH TR ZRE LI, Bio N & Mykovam A&
T L CHEMLCHAE T, h~vhe T 20 EREEIZH ENRED RSN TND, 4V
TR LEBioNZH L TARENTEOI NI DWW T T2 EBRNL DT — 25 RIZ LD L,
W E ORI EEDFOIZ, BioN EWT7X —F U aiilAa bbbl BHMEY DY 2 —F %
LIRRAFLF LT, Bio N & Mykovam ZAHAG DR T AFZEDORE R0, PGP AU F M|
PGP 77X —7F> Bio N NAFEEHI T 4 — ARG T TARERNTERIT OPRIZHL T
FASEN RAFEAEL | ZAUTFHGE ATRE R R A BT D7D IR ED L L CTHERE ATRECTH

%
ANEF LA AREF e Fro 74 K)

A FEICB O TERIEE IR OB A IC L > T b o s 38| BB ICE KRR
REANET TS, 20728 BEM B/ A A AR B BR R B i L 7 AR O BH 8 1 3Rt T RE
7RBH%E BAEA N T DR B2 FIED | D Thd, HIRER—REFT DA A EEHIIT A FED
FREFH ATRE TH D ZEDMERR ST, I ATIE 20 AFIDD, JEEHEEREL T —h, &
ERIPEY ., EN OB IO KIBIREZ AW A A RELORFZE S Bl ARSI CTUD, TR
RUFRCIE, ORI 7R R L, BVLHLE Ll U TR B2\ A IERI O RAFIED m £5 2
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EVFLIZ B OBFIERE BB EFES N, 72770 2O XS RRIIEE OB A D BN & &
I BB IERT 570 B T3S O R E RSB LS5,

o3 FARAR AR 2 IZHER DR LS BAFIZHR B4 LU AR a2 fR#E T & 2D T,
BTl ASAA IR E L TRFZEE BRI R DS D DIV TS, B THIEDZDOfMOF R EL
T A8 2 DFAEMICH L TEDSRE TEDZENFEIT NS, FHRAERE T 9T, KK
o DR AT AIRE CTH LI EN RIS, BRI PGP &R CE 57211 T/
VT FIREWE . o flgA . R A ORMEL TRETH D, T 0T VX Rt %
DEFHEADIRSY T BT T 7 A NI SLE L > TR S ITIEIREND, BFHRAEEL ST
TT 4TI E o TR (SWA)RZ DL ORI I 2 A TF-C& D, BIATOT By =7k
Tl KIBEPECAEEE 23 LU= vy PN TA S AN S E IC L > TRb LD, 7L
VTN LEEAL T VT ATHE T UL, @ RO TSNS, B BRSCE TA
SABFTHESN-ZNEOE —ARFRITSA A JEREHIIE L CTEY | R K 5 % O Hi i %
AT L TVD, Lo, AFHIRRI Rz L ORE IR T 25 8 0355 Z &0 T
AR ARG R DI BN > TVD, ZO720 | KIS A EN D W O E A S 57
DOICHIOBAEZ N T 20 ER DD, SHIT, BT T DIRE R L > TAEM DA
YIEMEE B TED,

i) SR TE A = 4 - DO RIFZE B 36
a) NI ITTa(N\ I TV AR EES v ALEFTR)

2L R-60(Co) I~ MR IR & K L7 SRR AL B L AT I K> T, RY(BE =T ba—
JVPVAYETT 731 7% —FA(KC)DKIFE I DANAR T VDG REIT T, iidfrEs KC
DIREPANARB T N DT VG A B NEFrE, BFENC KT TR ET LTz, 7V arsRe
LC, SR ED 25 kGy DOEXITHRRMENEOIL, AR VOS5 7K Bl IO #
DOHINZAES T T2, KC O EDEENIN T DEEU LS THMT 5, ~NARas Lok
KL 5 R ETEETHY, 24 Rl CROAMEIZET D, ZAUTFTHEERRIR O KC REOH N
(S THIING 5, NARTZ L OW KT 25 kGy DEEHRERIC KC OEGH &SN 0 1D
2.0%ZHINNTHEEITHI 210%0°58) 410%IZHENT 5, BV BT LB A HTIC K> T,
PVA NARZ AHD KC JREDHINI > TS EAMGISN DI EAVRENT-, PVA/KC
BANRES L OREIEELZTIE T L7200, EEME FIMEB 4177, TR
NARBG )V EERR RIS I LT DRI, EOMAED FH S ERAED T2 MIID(#RA
W TR E o7z, MERBRICAIE LI T, 2011 £ 3 HLUR A7 T7
Ta HEVN TvETDOUYETTRT =7 ERVRFIRBED AL LSRR O 500 44 %
B2 5 KAG, IETRIIEE ., R HEIBE T L TA Rl L EBRIRIIC LT, 287250
BrEA-T- T R TOBRFIZEMEMAZE S FICENB TR T 52N BES LTV, A
RaZ Uil N E S THY, ZOF YU CTTIXRFIILZLEERLIES > ThEWTEAY,

b) T E( ST <R 2T R)

OCo A ~#EIRE % T, PE 2—T (7 PP L ¥H(PE/PP)IHEIC T TT 27U ERE T &
V=RV &R 7 Z 7 0 IRWTTIRF LV 2E &7V, PE/PP-g-(PAAc-co-PAQ) THE X
DHEFUNT IRFS DR EM 2 ERLL 72, R L OV % @ PE/PP #lEiL, —HEd
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YN R T L PE/PP #lf ~D T INF T LIEO A 25 2 FeRR LT, R EE BRI L0
ZDREHERBAE I 1L R AT 72 B R R A HERF CETVDZE D MERB ST, 330 pg/L OFIHD
T PR OFLHEEE /K T PE/PP-g-(PAAc-co-PAO)HE D WL 35 BE 11 % Fi ~ 7o, FifienE K iz
24 BN LT-% 00T A& BIIWEM 1 g H7-0 2.27 mg THY, FEIZ 7 oA NesE
TARE T LT BLIIAES -, PE/PP-g-(PAAc-co-PAOYL 5K 1 5 HA 27 /L DWR A5 i A5 I 12
BB ABIOFHAMEZ R U, RERMEKTIZ 49 HRIRLIEBOY TR RIIWE
1 g &0 3.17 mg Th-oTz, L7535 T, PE/PP-g-(PAAc-co-PAO)RHEI X, V7T i8I
P, BAFZR PR ORI | BB O R | (RAmAS M2 2 TR0 KB DTZ
RIS B 54 T D, PE/PP-g-(PAAc-co-PAO)RAEI LK TH <27 F 415 1L 0D JFE /K AL
HIZHFIHTRE TH D,

0.5 MeV DR 3/LF— B i s Ik . BELOES 1~20 m OB #HEE LT 1 m
DR FHEE AT DHHEIR I T A 2R LT, 777 NG FEE O EE T A—2—(X 100 13
L300 L THY, — 30 F Y4720 30~40 kg #HEW S THD,

¢) AVRRUTAVRRITIRANNIT T2 TAECHYVR)

ALRITT DG, )~/ 3—@3Z3ay LIEMZ T RIZLTIZ PGP L TOAYTF |
() A R TIRFED Cihateup 7E AT OEEETEHAINA EL TOA VM (i) 501
W AW AE T ANAT VYR EIOBIR D 3 SOBH Th5, AIDEH TiE, —#EDE
BRIZA VTR L0, 50, 150, 200 ppm) 3 KON A 8720 D73 A 7 JEEF O Jie fIE £:(0
0.5. 1 kg)D 2 DDA T /N—T5 12 DI TR SIS, 2 HFHOBEH TIE, AV
Y OPREEIT 0 225 200 ppm ETCE ST, 3 FHOMHE TId, BA T A MY E L LT
ML, BATANZLE~ N 7 AN COZDLES TRVIAENSE / ~—LLTT7)r=
NIVEREF LT, 2 ORGSR I 200 ppm DA VI XTI~y 8—D— ki L/na T
AIAREA I INSE D720 Tl IR ERIBEEL D SE D EAVRENT, AR R T
@ Cihateup #EIZAVIAFXM 253 25E Cihateup TEDOMAMIL, FEDOEE RS, Hb,
RILER, Vo RERDMENNT D, SHIT, VTR DALEIZE > T Cihateup HEDT Rh—
A, EER, GF BV NER DMK T L2, 3 ZFHOBE Tl AV 77Va=R L& RREA
FTARENDRDNAT VYR E AL L ZEDHTTIFF L MUIZE > TEHSBWAEM ELEE
EEHRE LTz, ZOREE BERENTIZI AT VY R EIO A RICE A ThDZ e RENT,
ZDONAT VR EHI A RIT LB LA A N L TEOB A A T LT B A MEREZ 36
I D& BAA L WAEMEL TR ATRETH D,

d) HARE R FHINIZCBR R | OOLER)

BIF NIAEWF B I OER S B TRIAKFIHSNATHD, ZhHD HIRICEEL T, BZ
F L OFSFFRFL BN DT, U R ENEE WD SBEE L 72, 7 ViRiE I r~
77 4—(GPO)ZFIHL T, L —L2BR LT ETT RO EE ST LT, BEIZE-S
TEIF UL, HEEEENVE BIIREREICL ST 7T~10% 722 LA 7L H
STz, LinL, B F 2Kk TR 5L RGN ISR SNz, ER 2 w7
ICHEHRZERBERX) BT TV bR e VeI LT, 2054 RS U & (R L2 T o
2o VI SV LD GPC #1735, RX BIF 2 -ER a4 Lid 37°C DK T 7 HE%
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g)

ETHLIEND-T-, ZNHOFERIZID, BT RX BEFF - ERaZ LAY SR
OERDGBIZBIT D74 =V VT & il T 572D O BEER T — 2 B3 GHh Tz,
<L =T (L= TR NIT ~UF e T VT R)

VXM AT AVE, MR, AWTENE, FEFMEZH 2 TR0, BiLIBLUNE,
ANAFEM WERT SR B X OGRA, B2 REIRGED B ThRJAHIE R L ONEH S
TN, AV ALT IR ad L R LWV RSB REHEZ A L TRY, &R
AIEL THE B OEEHIINZ DL, FUE Al JLIESE, file(b., Fiosi, EiEtik, av27nm
— UK F Wiz md, ~L— TR T~ — 3 7 BB i e O 17 m
TV EGEEFEL T OTOSIL(A A /L8 — 2InEDH A L — V) 28 T 54V T % R
P DU BV AL —VOEE N FIERICHEAT, 207y /b0 HINIE, BEOV AL —
EPERE A HTZ0 25 Fodh 100 MAZEODLZECEY, FH IO B3Iz D5E EAEN
SHHZILETHD, AVITXM AL, TAL—THOMAEY OB LI RN E ENEE mOHHDT,
AL —2 OB Z N ESED, FeVTVARLTEZDE, KTHOEMWOTHEAL, 1ERK YT 2
—H—  BRIROANE, LOMELRE DD, IHIT, BIET TET ~OY T YA RELTHIA
XM ZEHT2720DROT 0y 2 VN RREISN, v — T ORKEBIAEFEDIHTT
E T8 49.37%, WIZT <R 37%, R 10%% HHHDOT, 77T W07 a7 DOxt5:
(IEIREN T, AVTXR M T AEIES OME R EZIHIL , ZORE R E L THROM B kG
ZMHIET 20T, ADMELZ N LS EDHZENURTOMENDEFES L2, 1%DEHFM
2B OWHEALERIE m O HZ LIV O EA 1 ESEL3, ZAUT L TR F L OE A
FUCAN 2N RA R T 70 DR AT T 52 LD ST,
ELAN(CEVIANVENL KT FVVT TR S LK)

BERNAAA VAT g —a BRI HHEIILIZRI LT, 2 FEO NS IEENFL & F2)%
RER LT, AT 47 arba— LU TOKEE LTz, 30 A M OBEKLEEIZ~ 72t 7))
EOW-EJPLEEIL F1 T 39.25%. F2 T 19.75%{K F L. &It 13 F1 T 40.2%. F2 T 22.6%{X
U7z, 2, W7 DIEEIDBE AR AFIE 2 B RN TR L T2 Z e 2md, AR LAt
DALEWE DR EFRITEERTENEN 39.4% B L0 23.1% Tho7-, HHHERLEBR TIEs
790 OFEFEEHAL, 2% 3 VA —T 13T TENEIUK, FI, F2 TUUEELT-, BRI
U7 I AT H K, FL, F2 ZHNT72(F1 & F2 OIEEHT 1%0D R TKIZERESET2),
W) D A ZEERIE LT, 55 B RRICHEY) O &SIk 7 —7"C 29.1 em, F1 Z/v—7
T 33.5 cm, F2 Z/Lb—"7"T 323 cm L7257, W OEEHIKEDS KIBIZRITHH(p <
0.05) 2, ZOFERMNEIRIBEIND, 72720, F1 & F2 IZIX R E7RAEN 2N ENBIE SN,
TAVE AT AVEVIRF TG LT ARR)

T A FRAHERI(PGP)E L T R D T X —F > OB e 326 L7, ZAUTA TR, ST,
TN BANNRH THHZENFEFESIL T PEEIFA R T 20~30%. fkELETY I EAT
30%Z R DI MR L TND, P Z LR T 5720, hvErasRRER, O K%
DOBEIHR L CTHBAERBR I TON TS, ZORNIE T TIC7 AU e U E BRI 5t
U CHRERFHREEM T OV TEY, ILEHRIEGE 7 R (FPA) D MERE AT U TR R AT A S L C
W5, 7AVEVE A FAFZEFT(PNRIIZ AR 1,700 L OFEIETHZX —F 2 PGP Z4AEEL T
Do [FAIMFFERTIT RGP 2E | g2 LU CIEEEE rl 2 UG L CD,
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BB IXBUE 2 SOFMI(RFRLER) T L7V 2EO 7 #illh A FHimfE 2,500 ~7%
— LV CHRERRAZ I T2 100 KR A O7 vy =7 M E L TD,

BAEDLZ A, 2 O HAMTEAFIHEE I PNRI E7 1 A EREHEL, 724 5%
T TWD, AFEILET FPA D DIRFEMER Al 2 BAF L7 ICRIFET CRis b, Eilo®
FAIE 2018 AFARICRGHEERABRAAL | 3 FFELANICA H ORISR TR 23X e 2 & fiA
ES R

h) ZAFATRF TIEATERT 74V h—2 - AT+ T 1K)

FEUFREIDNT BT ZVVER D FE T 7 77 FEAZITOZLIZE | BBk 2 A
LT, I 7 M EADRESMZIET A2, &, 77U BROE S, R0
FTOEIE KBV AOFNGHEDE R/ ST A—F—E T, e KK EE 5 2 HEE
IRT A= B — DN Tl S A i SIEED RS-, BUE BT EBVE & AT IC L~ CTr T
T INEBEARE ST LT,

i) NhFAASINARF DGR Ty 7Ry AIK)

FOGHET Zv 7 5, BOGHEL R 10, SOSHEA LY 13 OfED Ao OMHERE K D%
TE— LD RFHI Lo THEMUT, IR & LB ER LK SR (H00) 8 B 23 | VAR O H 44 (pH) il
DA, B bR Bk (COD) &AL R 3R R (BOD) L DI 2 R X T 5 8%
Tz, ZOFER, pH, COD, BOD, Bt EE T & DM ff- TR L HhO, D&
Fo3THIURE, BT m e RTINS NDZ EAVRENTZ, B e HoOo B 1, #IHAYEh i B
25 267 mg/L. ¥ pH 725 8.9, WKL EAS 5 kGy DEXIT 5 mM Th o7z, G5 T T,
A E—L/H20; DEFARFIZ 96%D I BN RAFHIZDN, ZHUTK L TEFE—LDHD
BRI RA 75% T o7, ZHORE I, MHEFEKNO DGR bR Bk 358
E— A OBTERE 12 R LT-b DI TS, SHIZ, KIEHK) 74 nm D&V T SR D
SRR E DA BB IR S I, SeNP D43HTIE UV-Vis 53t AT ML LA E - B
BEOBEGIZ L > T T o7, BUHHTD HaSeOs/ 7 F AT AR D pH 7Y SeNP ORI KIE T
SBE PN, MBEWIREIZE 5T SeNP/TF AN UM AR AL, =% — 08 X #j
fRHTIC L > CEDORIEEMFELTZ, SeNP & ATBS™ TV Ll EREL R TT HATHILT-, £ D
FESL PRFEDY 25~100 ppm @D SeNP/T FANT L@ WP LIE 2 R 3 Z e RSN,
LU EH DK 2.51%(EE )OO SeNP/T AT By RIZEMEE ThoT-,

3) 7= avInEED
1) BURBRS RT3 Mo OB A RS ]
R
AVRRLT b= T XM AT, M UEBUR R RL TERIL AV T MU % | DL
ToLBVEEEHI S A LT,
« AURRTTRPED Cihateup duck(#E), =V R, FL4, T~AX(ARRTT)
« TIETBIOI (L —T)
« AVRAABIO=URN, AETEOFEFHIZOW T, REHBRAIBIOHREREL TOF VI Hh
P DIRFEVAKRBI NI, (T L)
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R CTOX v

a) BWEIEIL L COFVAF M O e oy FRIZBET DU RNIZL A EITHI TR,

b) BIEAFTEL CODSEIZE R D720,

JEHE TOX vy

¢) 74— /URERBRITIZE H LR DD 728D L BFFERTC R ZE D DO 1B H 72,

d) F7-7pB T, BERICH T > CORERE S F AT T2 L TR,

e) BMEIEHAMAILL COAVTX I DRFRICEHT HHERBRREL TS | JEFNHD
YNV AN

R vy ANk B EAT R

a) BMEREIE L COF VXM Oy FEBEAM T 5, £o, BV =0 LT Jhif/A)T
X MU A S T2 IINANC DOV THIF AT,

b) BT O HE B ERE§ DWFSEET L L RIBFFE AT,

o) BHNROEmNT 44— /LR G IEZ BRI T 5,

d) HrELLE BRI T D720 BEEBITEW 11795,

e) AVIXM OEEEHRINFNHE ) 2K b8 = R —HF —Zxt L, Kb —Jg Dk
FARHEATT,

i) NARaT VOEFSH
R
- RIE =L T Aa—Le x HFXR—F L DTV URICH <8 B L TG LT AR a L%
BB LU CEAL, 150 AUL EOBREZEEZRIFELZ, (775 V=)
- HARESEOMIEAEM LT, BT TF U I LB R T, (HA)
A TOX vy
a) K&INT DA =K L EBUE R DAL FREE AR R 20,
JERIEH TOX vy
b) BIGHIEM LU CONAR T NV OREMEE ZEMIZBT 57 — 203720,
c) AMEHIEM EL TONAR BT VO RBRGEIZRE T 24EE 7 mha—L3auy,
d) AHAERFEE O EE IR 2 2E 205 F 36 LONERR IS O E1 23D 70,
RER Yy ANk D EAT R
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ii ) FNCA Newsletter No. 22(#3Z, 2019 43 H)
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b) Latest Trends of Nuclear Energy Policy in FNCA Member Countries
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Minutes of
FNCA 2018 Workshop on Mutation Breeding Project

October 29" — November 1%, 2018

Hanoi, Vietnam

1) Outline of Workshop

i) Date October 29th — November 1st, 2018
ii) Venue Vietnam Atomic Energy Institute (VINATOM), Hanoi, Vietnam
iii) Host Ministry of Education, Culture, Sports, Science and Technology of

Japan (MEXT)

iv) Participants A total of 16 participants from 9 countries, i.e. Bangladesh, China,
Indonesia, Japan, Malaysia, Mongolia, The Philippines, Thailand

and Vietnam (Annex 2)

v) Program Annex 1

Opening Session
Dr. Tran Ngoc Toan, vice president of Vietnam Atomic Energy Institute (VINATOM) and Prof. Le Huy
Ham, chairman of Science Council of Agricultural Genetics Institute (AGI) delivered welcoming remarks,

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

Overview Lectures

Dr. Namba reviewed FNCA activities in 2017-2018 and major success results achieved. Prof. Hirokazu Nakai,
FNCA Mutation Breeding Project Leader of Japan briefly described the purpose of FNCA project on
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 of every country.

Session 1 Follow-up on Sub-project on Sorghum and Soybean

Dr. Arwin from Indonesia presented progress on Soybean and Sorghum mutation breeding. Two early
maturing soybean advanced mutant lines with drought and acid soil tolerance have been in multi-location
trials, and with further experiments, they will be registered as new varieties. Another two M3 soybean
mutants that showed early maturing, high yield, black color and relatively bigger grain than parent have been
selected for crop rotation with rice. Two advanced mutant lines of Sorghum are selected for further evaluation.

The summary for the presentation is attached as Annex 3.
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Open Seminar

In the afternoon on October 29, open seminar on “Application of Radiation Technology and Mutation
Breeding for Sustainable Development” was held with 35 participants. Prof. Nakai talked on the vision of
mutation breeding for sustainable agriculture and introduced trials on the mutation breeding of rice for
adaptability to nature farming. Prof. Le presented economic impact of mutation breeding in Vietnam. Mr. Le
Duc Thao, AGI discussed the soybean improvement via mutation breeding. Mr. Nguyen Anh Vu, AGI
reported on the application of ion beam for cassava improvement. Dr. Yoshihiro Hase, National Institutes for
Quantum and Radiological Science and Technology (QST) introduced genome wide analysis of mutations
induced by carbon ion beams in Arabidopsis. Prof. Shu Qingyao, Zhejiang University presented mutation
breeding in the era of genome editing. Dr. Kanchana Klakhaeng, Rice Department talked on mutation
breeding for sustainable agriculture in Thailand. Each presentation was followed with questions and
discussions. Mutation breeding combined with current molecular techniques such as GWAS and genome

editing was thought to have a great potential to breed new varieties toward sustainable agriculture.

Session 2 Country Report on Mutation Breeding of Major Crops for Low-input Sustainable
Agriculture under Climate Change

Nine member countries presented progress and activity plan on the Mutation Breeding of Major Crops for
Low-input Sustainable Agriculture under Climate Change. The summary for each presentation is attached as

Annex 3.

Session 3 5-year plan for Mutation Breeding of Major Crops for Low-input Sustainable Agriculture

under Climate Change

Prof. Nakai gave a lead speech and emphasized that the adaptability to low input condition is the major target

in this new phase. After discussion along with the points raised by Prof. Nakai, the participants confirmed

the followings.

1) All the member countries are facing adverse effects of climate change.

2) Traditional varieties are potential donor of the genes for tolerance to abiotic stress and also for stable yield
under the climate change; however, the identification of genes responsible for the given phenotype is
necessary to breed superior varieties.

3) The yield is the most important target to screen mutants adaptable to low input condition. In addition, the
nutritional elements, especially nitrogen should be monitored to assess the proper input of fertilizer to

achieve sustainable agriculture.

Session 4 Cooperation with IAEA/RCA

Dr. Namba gave a presentation about the present status of the cooperation between RCA and FNCA. He also
gave information about the link between FNCA-RCA and plans to include non FNCA-RCA countries under
these projects. He expressed his satisfaction with present status of FNCA-RCA cooperation on Mutation

Breeding projects and gave insights on how to increase overall cooperation between FNCA and RCA projects.
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On behalf of Prof. Luxiang Liu, Dr. Sobri Bin Hussein, Malaysian Nuclear Agency gave a presentation on
the progress of RCA mutation breeding project (RAS5077). Food and nutrition security is always a major
concern in most countries in the Asia and the Pacific region under climate change. To increase environment-
friendly crop production through the application of mutation techniques, green crop varieties should be
developed by concerted use of related biotechnologies. This capability of the RCA Government Parties
should be enhanced. Presently Japan is providing ion beam irradiation service to FNCA member countries to

develop new mutant varieties.

Minutes and Closing Session

The minutes were discussed and agreed by all participants. It will be reported at the 20th Coordinators
Meeting to be held in March 2019 in Japan. Dr. Hussein introduced that next workshop will be hosted by
Malaysia with tentative date on September 2 - 5 in Kuala Lumpur. Dr. Tran and Dr. Namba delivered closing

remarks and thanked all participants for their efforts and contribution.

2) Technical Visit

Participants visited Agricultural Genetics Institute on October 31. After the presentation on outline of the
institute, they observed related laboratories and research facilities and visited the mutant varieties collection

room contributing to sustainable agriculture development in Vietnam.
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List of Participants

FNCA 2018 Workshop on Mutation Breeding Project

October 29" — November 1%, 2018

Hanoi, Vietnam

Country Name Position and Organization
Bangladesh | Dr. ANK Mamun Chief Scientific Officer and Head
(PL) Bangladesh Atomic Energy Commission (BAEC)
China Prof. Shu Qingyao Professor, Deputy Executive Director
(PL) Institute of Crop Science
Zhejiang University
Indonesia Mr. Arwin Soybean Researcher
Center for Application of Isotopes and Radiation
National Nuclear Energy Agency, Indonesia (BATAN)
Japan Dr. Hideki Namba FNCA Adpvisor 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. 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)
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Country Name Position and Organization

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

Mongolia Dr. Dolgor Tsognamjil Researcher
Institute of Plant and Agricultural Science (IPAS)

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
Rice Department

Thailand Mr. Somjai Saleeto Agricultural Research Officer
Senior Professional Level

Nong Khai Rice Research Center
Rice Department

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)
Vietnam Dr. Le Duc Thao Head of the Mutation and Heterosis Breeding
Department

Agricultural Genetics Institute (AGI)

Vietnam Ms. Nguyen Thi Hong Mutation and Heterosis Breeding Department
Agricultural Genetics Institute (AGI)

80




21.3MB A4S L

Program of
FNCA 2018 Workshop on Mutation Breeding Project

October 29" — November 1%, 2018

Hanoi, Vietnam

Monday, October 29th, 2018 (Day 1st)
08:30 - 09:00 Registration

09:00 - 10:30 Opening Session
Chair: Prof. LE Huy Ham, Vietnam

1. Welcoming Remarks
1) Dr. TRAN Ngoc Toan, Vice President of VINATOM
2) Prof. LE Huy Ham, Chairman of Science Council of AGI
3) Dr. Hideki NAMBA, FNCA Advisor of Japan
2. Overview Lectures (20min. including Q&A)
1) Overview and progress of FNCA activities in 2017-2018
Dr. Hideki NAMBA, FNCA Advisor of Japan
2) Outline of FNCA Mutation Breeding Project and purpose of the workshop
Prof. Hirokazu NAKAI, FNCA Mutation Breeding Project Leader of Japan
3. Introduction of Participants
4. Confirmation of Agenda
10:30 - 10:45 Group Photo and Coffee Break
10:45 - 11:30 Session 1 Follow up of Sub-projects on Sorghum and Soybean (Presentation: 20
min, Q&A: 5min)
Chair: Dr. ANK MAMUN, Bangladesh
1. Report
Mr. Arwin, Indonesia
2. Summary
11:30 - 14:00 Lunch Break
Open Seminar on Application of Radiation Technology and Mutation Breeding
for Sustainable Development
Chair: Vietnam
(Presentation: 20 min, Q&A: 5 min)
13:30 - 14:00 Registration
14:00 - 14:10 1. Opening Remarks
1) Dr. TRAN Ngoc Toan, Vice President of VINATOM
2) Prof. LE Huy Ham, Chairman of Science Council of AGI
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14:10 - 14:35

14:35 - 15:00

15:00 - 15:25

15:25 - 15:50

15:50 - 16:00
16:00 - 16:25

16:25 - 16:50

16:50 - 17:15

17:15-17:30

2. Vision of Mutation Breeding for Sustainable Agriculture -Trials on Mutation Breeding
of Rice for Adaptability to Nature Farming-
Prof. Hirokazu NAKAI, Shizuoka University, Japan
3. Economic impact of mutation breeding in Vietnam
Dr. LE Huy Ham, Vietnam
4. Soy bean improvement via mutation breeding
Mr. LE Duc Thao, Vietnam
5. Application of ion beam for cassava improvement
Mr. NGUYEN Anh Vu, Vietnam
Break
6. Genome wide analysis of mutations induced by carbon ion beams in Arabidopsis
Dr. Yoshihiro HASE, QST, Japan
7. Mutation breeding in the era of genome editing
Prof. SHU Qingyao, Zhejiang Univerysity, China
8. Mutation Breeding for Sustainable Agriculture in Thailand
Dr. Kanchana KLAKHAENG, Rice Department, Thailand
9. Closing Remarks
Prof. LE Huy Ham, Chairman of Science Council of AGI, Vietnam

Tuesday, October 30", 2018 (Day 2"9)

09:00 - 10:45

Session 2 Country Report (Presentation: 25min, Q&A: 10min)

Chair: Ms. Ana Maria VELUZ, The Philippines

10:45 - 11:00
11:00 - 12:10

1. Bangladesh
2. China

3. Indonesia

Coffee Break
Cont. of Session 2 Country Report (Presentation: 25min, Q&A: 10min)

Chair: Dr. Dolgor TSOGNAMIIL, Mongolia

12:10 - 14:00
14:00 - 15:10

4. Japan
5. Malaysia

Lunch Break
Cont. of Session 2 Country Report (Presentation: 25min, Q&A: 10min)

Chair: Dr. Kanchana KLAKHAENG, Thailand

15:10 - 15:25
15:25-16:35

6. Mongolia
7. The Philiippines

Coffee Break
Cont. of Session 2 Country Report (Presentation: 25min, Q&A: 10min)

Chair: Mr. Arwin, Indonesia

8. Thailand
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9. Vietnam

Wednesday, October 31%, 2018 (Day 3'%)

Technical Visit to Agricultural Genetic Institute

Thursday, November 1°: 2018 (Day 4"

09:00 - 10:30 Session 3 S-year plan for Mutation Breeding of Major Crops for Low-input
Sustainable Agriculture under Climate Change
Chair : Dr. Yoshihiro HASE, Japan
1. Lead speech
Prof. Hirokazu NAKAI, Japan
2. Discussion
3. Summary
10:30 - 10:45 Coffee Break
10:45-12:00 Session 4 Cooperation with IAEA/RCA
Chair: Dr. ANK MAMUN, Bangladesh
1. Overview of the cooperation between FNCA and IAEA/RCA
Dr Hideki NAMBA, FNCA Advisor of Japan
2. IAEA/RCA project “Promoting the application of mutation techniques and related
biotechnologies for the development of green crop varieties”
Dr. Sobri Bin HUSSEIN on be half of Prof. LIU Luxiang
3. Discussion
12:00 - 14:00 Lunch Break
14:00 - 16:00 Session S Minutes
Chair: Prof. SHU Qingyao, China
1. Wrap up of minutes
2. Adoption of Minutes
16:00 - 16:30 Closing Session
Chair: Prof. LE Huy Ham, Vietnam
1. Closing Address
1) Dr. TRAN Ngoc Toan, FNCA Coordinator of Vietnam
2) Dr. Hideki NAMBA, FNCA Advisor of Japan
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Minutes of
FNCA 2018 Workshop on Radiation Processing and Polymer Modification Project

October 8" — 12 2018

Kurchatov, Kazakhstan

1) Outline of Workshop

i) Date 8th - 12th October 2018

ii) Venue National Nuclear Centre (NNC) of the Republic of Kazakhstan
JSC "The Park of Nuclear Technologies"

iii) Host Organisation National Nuclear Centre (NNC) of the Republic of Kazakhstan
Ministry of Education, Culture, Sports, Science and Technology of
Japan (MEXT)

iv) Participants Twenty four (24) participants from ten (10) FNCA member countries:

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

v) Programme Annex 1

The FNCA 2018 Workshop on Radiation Processing and Polymer Modification (RPPM) was held from 8th
to 12th October 2018, at the National Nuclear Centre (NNC) of the Republic of Kazakhstan and JSC "The
Park of Nuclear Technologies" (PNT). The workshop was jointly organised by the NNC and the Ministry of
Education, Culture, Sports, Science and Technology (MEXT) of Japan.

Twenty four (24) representatives involved in radiation processing and polymer modification from 10 FNCA
member countries attended the workshop, namely Bangladesh, China, Indonesia, Japan, Kazakhstan,
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.

Open Seminar “Prospect of the Radiation Processing and Polymer Modification”

The Open Seminar titled “Prospect of Radiation Processing and Polymer Modification” was held in the
National Nuclear Center (NNC) of the Republic of Kazakhstan in the morning of 8th October. The seminar
was attended by around 80 participants. First, Prof Erlan Batyrbekov, Director General of the NNC and Ms
Mai Fukahori, Administrative Researcher of MEXT gave a welcoming speech. Prof Batyrbekov mentioned
the importance of radiation processing in the country and wished success of the event, and Ms Fukahori
express her sincere gratitude for the efforts of NNC and PNT in holding the workshop and open seminar.
Five (5) presentations were delivered by the participants from Japan (2), Kazakhstan (2), and Thailand (1).
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The summary of each report is attached in Annex 3.

Session 1: Opening
Mr Alxandr Borissenko, CEO of the JSC “Park of Nuclear Technologies”, and Dr Hideki Namba, FNCA
Advisor of Japan delivered a welcoming speech. Dr Namba mentioned that this is the first workshop after

the integration of former Electron Accelerator Application project and former Biofertilizer project.

Session 2: Overview and Achievements of FNCA Projects

Dr Hideki Namba, FNCA Advisor of Japan reported the achievements of FNCA activities from 2017 to 2018.
Dr Masao Tamada introduced the overview of the new project with looking back on the achievements and
outcomes of the former two projects. He also indicated that the project would start investigating polymers
for medical and environmental applications. Research plan of each country will be discussed and shared

during the workshop.

Session 3: Progress Report on Biofertilizer
Nine (9) progress reports on their current activities of Biofertlizer were presented. The summary of each

report is attached in Annex 4.

Session 4: Progress Report on Polymer Modification
Ten (10) country reports were presented on the progress of their current research on radiation processing and

polymer modification. The summary of each report is attached in Annex 4.

Session 5: Discussion on RCA Activities
Dr Lucille Abad gave a presentation on the current status of the IAEA/RCA RAS project named “Developing
and upscaling of radiation grafted materials for water treatment”. The summary of this report is attached in

Annex 4.

Session 6: Discussion on Achievements, Obstacles and Planning

The participants were divided into seven groups based on their research themes, namely “Degraded
Chitosan for Animal Feeds”, “Hydrogel for Medical Application”, “Environmental Remediation”,
“Synergistic Effect of Plant Growth Promoters (PGP), Super Water Absorbents (SWA) and Biofertilizer
(BF)”, “PGP and SWA, Inclusive of Process Development”, “PGP and SWA, Inclusive of Process

Development” and “Sterilization of BF Carrier Using Gamma Irradiation”.

Session 7: Presentation on Achievements, Obstacles and Planning

Each group reported the result of discussion. The summary of each report is attached in Annex 4.

Session 8: Planning

85



The participants reviewed the results from the discussion and make suggestions to each group for their better

planning.

Session 9: Summary

Draft summary will be reviewed by the participants and fixed by Friday 19 October.

Session 10: Closing

Prof Erlan Batyrbekov and Dr Masao Tamada gave closing remarks.

Technical Visit (11" and 12 Oct)
A technical visit was conducted on 11 October and in the morning of 12 October. The participants visited
Tokamak facility, Museum of Semipalatinsk Test Site, Laboratories of Institute of Radiation Safety and

Ecology, Semipalatinsk experimental field site, and JSC “Park of Nuclear Technologies”.

Summary of Discussion and Future Plan
A) Degraded Chitosan for Animal Feeds
Achievements
Oligochitosan prepared by radiation-induced degradation of chitosan was applied to animal feeds
in Indonesia, Malaysia, and Vietnam.
*  Local duck namely Cihateup, chicken, ruminant (cow) and catfish (Indonesia)
*  Tilapia and ruminants (cow) (Malaysia)
*  Striped catfish and chicken. Marketing authorization of oligochitosan as immunostimulant and
growth in aquaculture for fish and shrimp (Vietnam)

Gaps in Basic aspects

i)  Little study on optimum molecular weight of oligochitosan as animal feed
i1) Few expert on animal study

Gaps in Application aspects

iii) Limited collaborator such as institution and farmer to conduct field test because it is costly and
time consuming.

iv) A new product does not meet standard classification in registration.

v) Less demand from the farmer due to lack of information on the advantages of oligochitosan as
animal feed additive.

Implementation plans

1)  Study on optimum molecular weight of oligochitosan as animal feed and a new additives containing
Se nano particles/ oligochitosan

ii) Collaboration with other institution which has expertise on animal study

iii) Development of cost-effective method in the field test

iv) Collaboration with the registry office to classify exactly for new products

v) Need more promotion to the end user, to attract them to apply oligochitosan as animal feed additive
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B)

)

Hydrogel for Medical Application

Achievements

More than 150 patients were cured by using gamma-radiation crosslinked polyvinylalcohol and
Kappa Carrageenan blend hydrogel as external wound dressing (Bangladesh)

Production of gelatin hydrogel as extracellular matrix for cell culture (Japan)

Gaps in basic aspects

Much uncertainness in crosslinking mechanism and chemical structure of crosslinking point

Gaps in application aspects

Few data of preservation and stability of hydrogel for wound dressing
No production protocol for large scale production of hydrogel for wound dressing
Few biological/medical application tests of extracellular matrix for cell culture

Implementation plans

Development of an analysis method of crosslinking point of gelatin and identification of
mechanism

Collaboration with private and government hospitals for wound dressing

Collaboration with pharmaceutical companies for large scale production of hydrogel for wound
dressing

Collaboration with raw material and cell culture substrate companies

Environmental Remediation

Achievements

Adsorbent for uranium extraction from seawater with no sludge discharge have been synthesized
in bench scale and evaluated by seawater flume test (China)

Development of adsorbents for radionuclides from nuclear power plant (China)

Synthesis of zeolites-based amidoxime adsorbent for removal of Pb, Cu, and Cd ions (Indonesia)
Catalyst for biodiesel and boron-selective adsorbent synthesized by chemical vapor deposition
grafting (Malaysia)

Dye decoloration by EB as water treatment in lab scale (Vietnam and Malaysia)

Gaps in basic aspects

Insufficient design of functional group in metal adsorbents for target metals
No effective method to treat toxic metal ions in soil
Lacking of operation from facility of water treatment

Gaps in application aspects

Expensive operations for adsorbents preparation in irradiation process, scale up in the grafting
process, protection from toxic monomers, and treatment of waste monomer after grafting and
consequent chemical modification

Implementation plans

Screening of promising functional groups and trial of imprinted technique for selective adsorption

in synthesis of new adsorbents for other target metal ions
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D)

E)

Combination of phytoremediation, pyrolysis at low temperature and removal of toxic metal ions
with graft adsorbent is recommended for treatment of toxic metal ions in soil

Develop fluid design and anti-corrosion of the facility for water treatment, combined with bio-
treatment after irradiation

Development of inexpensive process to reduce the cost of irradiation, grafting, safety management,

and treatment of waste monomer

Synergistic Effect of Plant Growth Promoters (PGP), Super Water Absorbents (SWA) and
Biofertilizer (BF)

iii)

Achievements
Synergistic effects of PGP and BF have been investigated by Bangladesh, Indonesia, Malaysia, and
Philippines.

Gaps in basic aspects

No clear synergistic effect of PGP and BF has been reported.

Gaps in application aspects

Shortage in budget and labor for field experiments.
Little acceptability of the technology by farmers/end users.

Implementation plan

Repeat semi—field/ field experiments with some modifications to confirm the marked synergistic
effects.
Promote collaboration with other institutions, private sectors, governments and international
agency.

Educating farmers on the application and benefits of the technology.

PGP and SWA, Inclusive of Process Development

Achievements

Pilot plant for preparing PGP has been operated in Philippines (carrageenan by electron beam,
Thailand (oligochitosan by Gamma), Malaysia (oligochitosan by Gamma)

Large scale production of SWA has been operated in Kazakhstan and Thailand (Pilot plan)

GAP in Basic aspect

Uncertainness in mechanism of plant growth promoter and elicitor
Uncertainness of the major component of carrageenan PGP
Insufficient biodegradability of SWA

GAP in application aspect

High production cost of SWA, especially in drying process
Reluctance by possible end-users to change conventional practices and accept technology

Implementation plan

Identification of the mechanism of action of PGP on plants
Identification of active component in carrageenan PGP

Optimization of the biodegradability of SWA by selecting a new biodegradable starting materials
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F)

Process development and introduction of appropriate machine for inexpensive drying of SWA
More efforts on the promotion of the technology to end-users to increase its acceptance such as
expansion of PGP application in other crops e.g. leafy vegetables, fruits, legumes, corn, etc. and

combination of PGP and biofertilizer

Mutation Breeding of BF Microbe Using Gamma Irradiation

Achievements
Most of the participating countries were searching multifunctional microbes (microbes with
multiple beneficial traits) and each country has been working on different microbes with different

functions as below:

Country Types of microbes Function
China Trichoderma sp. Plant growth promotion and disease suppression
Indonesia Staphylococcus pasteori  Phosphate and potassium solubilizing for biofertilizer

Aspergillus costaricaessis

(both non pathogens)
Malaysia Actinobacter sp Nitrogen fixation and phosphate solubilisation for
biofertilizer
Thailand Azospirillum sp., Nitrogen fixation and IAA (Indole-3-acetic acid: cell
Azotobcter sp., division and elongation effect) production for biofertilizer
Beijerinckia sp.,
Burkholderia sp. and
Gluconacetobacter sp.
Vietnam Bacillus subtilis High production of protease for animal feeds and
biofertilizers

G)

ii)

iii)

Gaps in basic aspects

Inefficient screening and selection methods of desirable mutants after gamma irradiation.
Little information in mechanism of changes at genetic level.

Gaps in application aspects

Different requirements of each country (type of microbes, function, policy, acts etc).

Implementation plan

Development of efficient screening and selection methods by advanced robotic technique.
Mutation using ion beam is recommended to reduce the screening time and obtain more stable
mutants.

Clarification of mechanism of changes at genetic level using molecular approaches.

Development of multifunctional BF to meet the requirement of each country.

Sterilization of BF Carrier Using Gamma Irradiation

Achievements
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i)

iii)

Gamma irradiation for sterilization of inoculant carriers was superior to autoclave sterilization
since autoclave sterilization drastically change chemical properties of carriers and produce toxic
by-products to microbes in biofertilizers.

Gamma irradiation carrier that can be stored longer is already used commercially in Philippines.
Microbial inoculants survival longer in carriers sterilized by gamma irradiation

Gamma irradiation carrier can influence of growth and microbial inoculants survival longer than
autoclave sterilization but not suitable for some microbial inoculants in biofertilizer of Thailand.
To sterilize microbial inoculant carriers, it is recommended to use the rate of 20-30 kGy

Gaps in basic aspects

Gamma irradiation is not high priority for carrier sterilization.
Shortage in knowledge of biofertilizer and scientists in the related fields.

Gaps in application aspects

Missunderstanding of gamma irradiation as some farmers are afraid to use something that had been
irradiated by radioactives.

Implementation plan

Cost estimation of carrier sterilization using irradiation to prove that the radiation is better than
autoclave.
Human resource development for biofertilizer-related fields.

Dissemination of radiation technology to end users.
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List of Participants
FNCA 2018 Workshop on Radiation Processing and Polymer Modification for

Agricultural, Environmental and Medical Applications Project

October 8" — 12 2018
Kurchatov, Republic of Kazakhstan

Country Name Position and Organization
Bangladesh | Dr Salma Sultana Principal Scientific Officer and Head,
(PL) Nuclear and Radiation Chemistry Division,

Bangladesh Atomic Energy Commission (BAEC)

Bangladesh | Dr Md Kamruzzaman Principal Scientific Officer and Head,

Pramanik Microbiology and Industrial Irradiation Division (MIID)
Institute of Food and Radiation Biology (IFRB),
Bangladesh Atomic Energy Commission (BAEC)

China Dr Hongjuan Ma Researcher,
Shanghai Institute of Applied Physics, Chinese
Academy of Sciences

China Prof Zhang Ruifu Professor,
Institute of Agricultural Resources and Regional
Planning, Chinese Academy of Agricultural Sciences

Indonesia Dr Tita Puspitasari Head of Radiation Processing Division,
National Nuclear Energy Agency (BATAN)

Indonesia Prof Dr Iswandi Anas Head of Soil Biotechnology Diision,
Bogor Agricultural University (IPB) Bogor Indonesia

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

Japan Ms Mai Fukahori Administrative Researcher,

(MEXT) International Nuclear and Fusion Energy Affairs
Division,
Research and Development Bureau,
Ministry of Education, Culture, Sports, Science and
Technology (MEXT)

Japan Dr Masao Tamada Deputy Director,

(PL) Research Planning and Promotion Office,
Quantum Beam Science Research Directorate,
National Institutes for Quantum and Radiological
Science and Technology (QST)

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 Ms Ayako Tanida International Affairs and Research Department,
(Secretariat) Nuclear Safety Research Association (NSRA)
Kazakhstan | Prof Erlan G. Batyrbekov Director General,

(CD) National Nuclear Center of the Republc of Kazakhstan

(NNC)
Kazakhstan Mr Alexandr Borissenko Chief Executive Officer,
(PL) JSC "The Park of Nuclear Technologies"
Kazakhstan | Dr Erlan Zhatkanbayev Associate Professor,
Kazakh University of Technology and Business
Kazakhstan | Dr Iliya Korolkov Researcher,
Institut of Nuclear Physics (Astana Branch)
Malaysia Dr Marina Binti Talib Manager,
(PL) Malaysian Nuclear Agency (Nuclear Malaysia)
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Country Name Position and Organization
Malaysia Ms Rosnani Binti Abdul Research officer,
Rashid Malaysian Nuclear Agency (Nuclear Malaysia)
Mongolia Dr Chinzorig Radnaabazar | Associate Professor,
(PL) National University of Mongolia
Mongolia Ms Sunjidmaa Otgonbayar | Head of Soil Microbiology Laboratory,
Institute of Plant and Agricultural Sciences
The Dr Lucille V. Abad Chief, Atomic Research Division,
Philippines Philippine Nuclear Research Institute (PNRI)
(PL)
The Ms Julieta A. Anarna University Researcher II,
Philippines National Institute of Molecular Biology and
Biotechnology
Thailand Dr Phiriyatorn Suwanmala | Director of Nuclear Research and Development
(PL) Division,
Thailand Institute of Nuclear Technology (Public
organization) (TINT)
Thailand Dr Kunlayakorn Agricultural Research Officer, Professional Level,
Prongjunthuek Department of Agriculture
Vietnam Dr Nguyen Ngoc Duy Head of Research and Development Department,
Research and Development Center for Radiation
Technology,
Vietnam Atomic Energy Institute (VINATOM)
Vietnam Dr Tran Minh Quynh Principal Researcher,

Hanoi Irradiation Center,
Vietnam Atomic Energy Institute (VINATOM)
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Program of

FNCA 2018 Workshop on Radiation Processing and Polymer Modification for

Agricultural, Environmental and Medical Applications Project

October 8" — 12 2018
Kurchatov, Republic of Kazakhstan

Day 1, 8 Oct | Open Seminar

09.15-09.25

09.25-09.55

09.55-10.25

10.25-10.55

10.55-11.15

11.15-11.45

11.45-12.15

OPEN SEMINAR “Prospect of Radiation Processing and Polymer Modification”
Venue: National Nuclear Center of the Republic of Kazakhstan

Chairmen: Prof Erlan Batyrbekov, Dr Hideki Namba

Opening Session
1) Welcoming Remarks | Prof Erlan Batyrbekov, National Nuclear Center, Kazakhstan (5
min)

2) Opening Remarks | Ms Mai Fukahori, MEXT, Japan (5 min)

Lecture 1: International Nuclear Cooperation and Support for Asian Countries

Presentation 25 min + Q&A 5 min | Ms Mai Fukahori, MEXT, Japan

Lecture 2: Thailand
Presentation 25 min + Q&A 5 min | Dr Phiriyatorn Suwanmala, Thailand Institute of

Nuclear Technologies, Thailand

Lecture 3: Innovative Emulsion Grafting of Sustainable Energy and Environmental
Preservation
Presentation 25 min + Q&A 5 min| Dr Masao Tamada, National Institutes for Quantum

and Radiological Science and Technology (QST)

Group Photo, Morning Tea

Lecture 4: Kazakhstan

Presentation 25 min + Q&A 5 min| Mr Alexandr Borisenko

Lecture 5: Modification of PET Track-Etched Membranes by Graft Polymerization of
Functional Monomers for Membrane Distillation, Catalysis and Sensing

(Presentation 25 min + Q&A 5 min) |Mr Ilya Korolkov
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12.15-12.25

12.25-13.25

13.25-13.40

13.40-14.30

14.30-15.20

15.20-15.40

15.40-17.55

Closing Session
1) Closing Remarks | Mr Alexandr Borissenko (5 min)
2) Closing Remarks | Dr Masao Tamada (5 min)

Lunch (60 min)

Workshop Venue: Park of Nuclear Technologies

Session 1: Opening

Chair: Mr Alexandr Borissenko

1) Welcoming Remarks | Mr Alexandr Borissenko (5 min)
2) Opening Remarks | Dr Hideki Namba (5 min)

3) Introduction of Participants (3min)

Session 2: Overview and Achievements of FNCA Projects
(Presentation 20 min + Q&A 5 min)

Chair: Dr Md Kamruzzaman Pramanik

1) FNCA Achievements 2017-2018 | Dr Hideki Namba

2) Project Overview | Dr Masao Tamada, Japan

Session 3: Progress Report on Biofertilizer

(Presentation 20 min + Q&A 5 min)

Chair: Dr Tita Puspitasari

1) Synergistic Effect of PGP and Biofertilizer| Dr Md Kamruzzaman Pramanik

2) Effect of Gamma Irradiation on the Chemical Properties of Carriers of Microbial

inoculants | Prof Iswandi Anas

Afternoon Tea (20 min)

Session 3 Cont’d

(Presentation 20 min + Q&A 5 min)

Chair: Ms Sunjidmaa Otgonbayar

3) Development and Dissemination of Radiation Sterilization Method of New Types of
Carrier | Dr Kunlayakorn Prongjunthuek

4) Development of the Multifunctional Bofertilizer with Emphasis on the Radiation
Breeding of Microbes | Ms Rosnani binti Abdul Rashid

5) PSB Fertilizer | Prof Zhang Ruifu

6) Mongolia | Ms Sunjidmaa Otgonbayar
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7) Philippines | Ms Julieta Anarna
8) Vietnam | Dr Tran Minh Quynh (10 min)

18.30-20.30 Official reception
Day 2, 9 Oct
09.00-10.30 Session 4: Progress Report on Polymer Modification

(Presentation 30 min + Q&A 15 min)
Chair: Dr Phiriyatorn Suwanmala

1) Dr Salma Sultana (Bangladesh)

2) Dr Ma Hongjuan (China)

10.30-10.50 Morning Tea (20 min)

10.50-12.20 Session 4 Cont’d 1

(Presentation 30 min + Q&A 15 min)
Chair: Dr Samla Sultana

3) Dr Tita Puspitasari (Indonesia)

4) Dr Mitsumasa Taguchi (Japan)

12.20-13.30 Lunch (70 min)

13.30-15.45 Session 4 Cont’d 2

(Presentation 30 min + Q&A 15 min)
Chair: Dr Mitsumasa Taguchi

5) Dr Erlan Zhatkanbayev (Kazakhstan)
6) Dr Marina Binti Talib (Malaysia)

7) Dr Chinzorig Radnaabazar (Mongolia)

15.45-16.05 Afternoon Tea (20 min)

16.05-18.20 Session 4 Cont’d 3

(Presentation 30 min + Q&A 15 min)
Chair: Dr Hongjuan Ma

8) Dr Lucille Abad (The Philippines)

9) Dr Phiriyatorn Suwanmala (Thailand)

10) Dr Nguyen Ngoc Duy (Vietnam)
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18.30-19.30 Dinner

Day 3, 10 Oct

09.00-09.15 Session 5: Discussion on RCA Activities
Chair: Dr Lucille Abad

1) Discussion

09.15-11.00 Session 6: Discussion on Achievements, Obstacles and Planning
1) Grouping and Briefing

A) Degraded Chitosan for Animal Feeds | Dr Tita and Dr Marina

B) Hydrogel for Medical Application |Dr Salma and Dr Taguchi and

C) Environmental Remediation | Dr Ma,Dr Tamada and Dr Duy

D) Synergistic Effect of Plant Growth Promoters (PGP), Super Water Absorbents

(SWA) and Biofertilizer (BF) | Dr Pramanik, Dr Chinzo and Ms Anarna

E) PGP and SWA, Inclusive of Process Development | Mr Borissenko, Dr Lucille and

Dr Suwanmala

F) Mutation Breeding of BF Microbe Using Gamma Irradiation | Dr Zhang, Ms

Rosnani, Dr Quynh and Dr Namba

G) Sterilization of BF Carrier Using Gamma Irradiation | Prof Iswandi, Ms Sunje and

Dr Kunlayakorn

2) Discussion

Achievements, Obstacles and Planning

11.00-11.20 Morning Tea (20 min)

11.20-12.00 Session 6: Cont’d 1

3) Preparation for Presentation

12.00-13.10 Lunch (70 min)

13.10-14.00 Session 6 Cont’d 2

Discussion and Preparation for Presentation

14.00-15.15 Session 7: Presentation on Achievements, Obstacles and Planning
(Presentation 15 min + Q&A 10 min)
Chair: Dr Tran Minh Quynh

1) Group A (Degraded Chitosan for Animal Feeds)
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15.15-15.35

15.35-17.15

18.30-19.30

2) Group B (Hydrogel for Medical Application)

3) Group C (Environmental Remediation)

Afternoon Tea (20 min)

Session 7: Cont’d

(Presentation 15 min + Q&A 10 min)

Chair: Prof Ruifu Zhang

4) Group D (Synergistic Effect of Plant Growth Promoters (PGP), Super Water
Absorbents (SWA) and Biofertilizer (BF))

5) Group E (PGP and SWA, inclusive Process development)

6) Group F (Mutation Breeding of BF Microbe Using Gamma Irradiation)

7) Group G (Sterilization of BF Carrier Using Gamma Irradiation)

Dinner

Day 4, 11 Oct

Technical Visit

09.00-10.00 Museum of Semipalatinsk Test Site

10.00 -11.00 Visit to laboratories of Institute of Radiation Safety and Ecology
11.00-12.00 Tokamak facility

12.00-13.00 Lunch

13.00 -16.00 Experimental Field Site

16.00 - 18.00 Park of Nuclear Technologies

18.00-19.00 Dinner

Day 5

09.00-09.30 Session 8: Planning

Facilitator: Dr Masao Tamada
1) Plan for the Next Year (10 min)

2) Discussion (20 min)
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09.30-09.50

09.50-12.00

12.00-12.15

12.15-13.25

14.00-

17:30

Morning Tea (20 min)

Session 9: Summary
Facilitator: Prof Julieta A. Anarna
1) Correction

2) Adoption

Session 10: Closing

Chair: Mr Alexandr Borissenko

1) Closing Remarks | Mr Alexandr Borissenko (5 min)

2) Closing Remarks | Dr Masao Tamada, Japan (5 min)

Lunch (70 min)

Get Ready for Departure

Dinner
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Minutes of
FNCA 2018 Workshop on Climate Change Science Project

September 24™ — September 27, 2018

Semarang, Indonesia

FNCA 2018 Workshop on Climate Change Science Research Project was held at the campus of University
of Diponegoro (UNDIP), Semarang, Indonesia, from 24 to 28 September 2018, hosted by Australian Nuclear
Science and Technology Organisation (ANSTO), National Nuclear Energy Agency of Indonesia (BATAN)
and UNDIP.

Monday 24 September
Workshop participants delivered country presentation on the progress of their analysis and research on

climate archives (lake/river sediments, corals/shells, speleothem, tree ring, etc.) and soil carbon storage.

Tuesday 25 September

Country presentations continued. Then Mr. Tomoaki WADA outlined framework of FNCA, FNCA project
activities, mechanism of FNCA award and project evaluation. This was followed by special presentation
Paleo-climate research in Indonesia/UNDIP by Dr. Tri R. Soeprobowati, Vice Dean for Resources and

Innovation Diponegoro University.

Wednesday 26 September

Workshop participants participated to the 8th International Seminar on New Paradigm and Innovation on
Natural Science and Application (ISNPINSA 2018). Then as the preparation and discussion for field work to

Rawa Pening, usage demo of sediment corer was conducted by Prof. Henk Heijnis, the Project Leader.

Thursday 27 September

Sampling of sediment coring was conducted in the Lake Rawa Pening
Sampling of sediment coring in the Lake Rawa Pening

Friday 28 September

The workshop summary was drafted. It was decided to convene next workshop in Japan.
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List of Participants
FNCA 2018 Workshop on Climate Change Science Project

September 24" — September 27", 2018

Semarang, Indonesia

Australia

Prof. Henk Heijnis

Leader Environment

ANSTO Environment

Australian Nuclear Science and Technology Organisation (ANSTO)

Bangladesh

Dr. Kamrun Naher

Chief Scientific Officer and Head
Reactor and Neutron Physics Division

Bangladesh Atomic Energy Commission (BAEC)

China

Mr. LI Jianyong

Associate Professor

State Key Laboratory of Loess and Quaternary Geology

Institute of Earth Environment, Chinese Academy of Sciences

Indonesia
Prof. Dr. Djarot S. Wisnubroto
Chairman

National Nuclear Energy Agency (BATAN)
Dr. Hendig WINARNO
Deputy Chairman of BATAN for Nuclear Technology Utilization

National Nuclear Energy Agency (BATAN)

Dr. Tri R. Soeprobowati

Vice Dean for Resources and Innovation Diponegoro University

Dr. Ali Arman LUBIS
Center for Isotopes and Radiation Application (CIRA)
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National Nuclear Energy Agency (BATAN)

Japan
Mr. Tomoaki WADA
FNCA Coordinator of Japan

Dr. Haruyasu NAGAI
Division Head, Environmental and Radiation Sciences Division
Nuclear Science and Engineering Center

Japan Atomic Energy Agency (JAEA)

Ms. Mai FUKAHORI
Administrative Researcher
International Nuclear and Fusion Energy Affairs Division, Research and Development Bureau, Ministry of

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

Ms. Aiko NAGAI
Nuclear Safety Research Association (NSRA)

Malaysia
Prof. Dr Fatima Md. Yusoff
Department of Agriculture, Faculty of Agriculture

University Putra Malaysia

Mongolia

Ms. Sarantuya GANJUUR

Director

Information & Research Institute of Meteorology, Hydrology and Environment

Ministry of Environment and Tourism

Philippines

Dr. Angel T. BAUTISTA VII

Science Research Specialist

Nuclear Analytical Techniques Application Section

Philippine Nuclear Research Institute (PNRI)
Thaialnd

Dr. Sasiphan KHAWEERAT

Nuclear Scientist
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Nuclear Research and Development Division

Thailand Institute of Nuclear Technology, Thailand (TINT)

Vietnam

Dr. NGUYEN Trong Ngo
Deputy Director,

Nuclear Research Institute,

Vietnam Atomic Energy Institute (VINATOM)
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Program of
FNCA 2018 Workshop on Climate Change Science Project

September 24" — September 27", 2018

Semarang, Indonesia

Day 1 (Monday September 24)

9:00 —9:30 Opening of the workshop, Welcome
Group Photos
9:30-10:00 Tea Break
10.00-10:30 FNCA-climate project — Chair. Welcome and meeting expectations

-Introduction of participants
-Meeting arrangements
10.30-12:30 Country presentations on progress against project plan
-Australia
-Bangladesh
-China
-Indonesia
12:30-14:00 Lunch
14:00-16:30 Country presentations on progress against project plan (Continued)
-Japan
-Malaysia
-Mongolia
-Philippines

Day 2 (Tuesday September 25)

8:30-9:30 Country presentations on progress against project plan (Continued)
-Thailand
-Vietnam

9:30-10:00 FNCA Outline

10:00-10:30 Tea Break

10:30-10:45 Summary country presentation

10:45-11:15 Indonesia special presentation Paleo-climate research in Indonesia/UNDIP

11:15-12:30 Thematic and or regional grouping for project discussions

12:30-14:00 Lunch

14:00-14:30 Thematic and or regional grouping for project discussions
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14:30-15:00 Special Asian Monsoon system presentation/discussion
15:00-15:30 Tea Break

15:30-16:30 Special Asian Monsoon system presentation/discussion

Day 3 (Wednesday September 26)
8:00-12:30 Departure from Hotel Santika— Semarang City
Participate on the 8th International Seminar on New Paradigm and Innovation on

Natural Science and Application (ISNPINSA 2018) at Gets Hotel

Back to UNDIP
13:00-14:30 Lunch
14:30-16:30 Preparation and discussion for field work to Rawa Pening

Demonstration of using sediment corer by Prof Heijnis

Day 4 (Thursday September 27)

Sampling of sediment coring in Rawa Pening

Day 5 (Friday September 28)
8:30-11:00 Editing of meeting report and agree on timeframes and delivery of 2nd year
outcomes. Decision on venue of 3rd Project Meeting

11:00-11:30 Closing Ceremony
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Minutes of
FNCA 2018 Workshop on Radiation Oncology Project

November 4" — 7" 2018
Dhaka, Bangladesh

(1) Following the agreement at the 19" Forum for Nuclear Cooperation in Asia (FNCA) Coordinators
Meeting, the FNCA FY2018 Workshop on Radiation Oncology was held from November 4th to 7th, 2018,
in Dhaka, Bangladesh. The meeting was co-organized by Bangladesh Atomic Energy Commission (BAEC),
Oncology Club, Bangladesh and the Ministry of Education, Culture, Sports, Science and Technology of Japan
(MEXT). Representatives from 10 FNCA member countries, namely Bangladesh, China, Indonesia, Japan,
Kazakhstan, Malaysia, Mongolia, the Philippines, Thailand and Vietnam participated in the workshop.

Opening Ceremony

(2) Dr. Zeenat Jabin, Associate Professor & Principal Scientific Officer, National Institute of Nuclear

Medicine & Allied Sciences (NINMAS) moderated the session.

Prof. Dr. Md. Sanowar Hossain, Member (Bio-Science) , BAEC welcomed the participants with his remarks.

Mr. Tomoaki WADA, FNCA Coordinator of Japan gave the opening address.

Dr. Hideki NAMBA, FNCA Advisor of Japan gave his remarks

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

project.

Prof. Dr. Nayuum Chowdhury, Chairman of Bangladesh Atomic Energy Regulatory Authority (BAERA)

gave his remarks.

Mr. Mahbubul Hoq, Chairman, BAEC and FNCA Coordinator of Bangladesh delivered an address.

Honorable Minister Mr. Yeafesh OSMAN, Ministry of Science and Technology, Bangladesh (MOST)
delivered an address as the chief guest. He officially opened the workshop.

(3) Introduction of individual participants followed.
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(4) The agenda was adopted and chairpersons and rapporteurs were selected. (Annex 1)

Session 1: Phase II Study of Concurrent Chemoradiotherapy with Extended-Field Radiotherapy for
Locally Advanced Cervical Cancer (CERVIX-1V)

(5) 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 II 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, 11 cases were not evaluable.

Of the 95 evaluable cases, 51 patients had stage IIB disease and 44 had stage I1IB 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 (80 %) 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 69%, respectively. The 2-year and 5-year overall survival (OS) rates were

90% and 77%, respectively.

(6) An open discussion on the clinical data of Cervix-IV followed. The result of Cervix-IV is better than
Cervix-III, with decreased rate of distant metastases. On the other hand, patients need CT during follow-up.
Preliminary analysis showed no difference in OS between stage 1IB and IIIB. Patients with negative para-
aortic lymph nodes benefited from prophylactic para-aortic lymph node irradiation without increasing
toxicity. There is one case of recurrence in the para-aortic nodes which was reviewed in the workshop and
was agreed to be not a recurrence. The progression free survival was re-analyzed as 2-year and 5-year PFS

rates were 78% and 70%, respectively.

(7) It was announced that Prof. Masaru Wakatsuki, Professor, Department of Radiology, Jichi Medical

University will submit a paper on Cervix-IV to an international journal.
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Session 2: Prospective Observational Study of 3D-Image guided brachy therapy for Locally Advanced

Cervical Cancer (CERVIX-V)

(8) Dr. Noriyuki OKONOGI presented the protocol of Cervix-V.

(9) Newly registered clinical data of CERVIX-V was presented by representatives of each participating

country with the following number of patients: Bangladesh ( 0 ), China ( 3 ), Indonesia ( 6 ), Japan ( 2 ),
Kazakhstan ( 1), Korea ( 0 ), Malaysia ( 1 ), Mongolia ( 0 ), Philippines ( 4 ), Thailand ( 0 ) and Vietnam

(/0). The total number of the patients was 17.

(10) Discussion on CERVIX-V followed. Countries with IRB approval started enrolment of patients last year.

Some centers are still awaiting for ethics approval such as Bangladesh.

(11) Several issues were raised by different centers.

(M

2

3)

“)

®)

(6)

O

®)

Determination of the correct stage in which the data center can help out by reviewing MRI
images.

HR-CTV D90 dose should be kept consistent in all fractions or may be increased adaptively
when the HR-CTV volume gets smaller, as long as, the OAR constraints are met.

There are variations in the IGBT contouring as reflected in HR-CTV volume changes which
is due to different contouring skills and experience. As a suggestion, internal examination
findings, ultrasound and MRI can be utilized for proper delineation of HR-CTV.

Low number of concurrent chemotherapy cycles received by patients. This can be addressed
by proper hydration of patients receiving platinum based chemotherapy and better
collaboration with gyne-oncologist.

Some centers are using IMRT, however dose specification is not covered in the protocol which
needs further discussion.

A new FIGO staging 2018 was recently published. However, it was agreed that Cervix-V
protocol will still use the 2008 FIGO staging.

For every fraction of IGBT, it was advised that new CT images should be acquired for proper
optimization.

Follow-up should be done by radiation oncologists apart from gyne-oncologists.

Session 3: QA/QC for 3D-IGBT

(12) Dr. Hideyuki MIZUNO, Senior Researcher, Department of Radiation Measurement and Dose

Assessment, NIRS, QST, reported on feasibility studies and audit of 3D-IGBT. A phantom jig for auditing

the 3D-IGBT technique adopted in Cervix-V protocol was developed. Several measurements have been
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performed as a feasibility study to initiate audits. End-to-end test will be performed by on-site audit. The

audit will be initiated after the Monte Carlo simulation has been completed successfully.

(13) Mrs. Mushfika Ahmed, Senior Medical Physicist, Delta Hospital Ltd presented the current status of 3D-
IGBT in Bangladesh. She explained the transition process from 2D technique to 3D-IGBT. The HDR
facilities are available in her country to start 3D-IGBT but more training is needed to improve skills and

technique.

(14) Mr. Pitchayut Nakkrasae, Medical Physicist, Faculty of Medicine, Siriraj Hospital made a presentation
on Promotion of 3D-IGBT in Thailand. He introduced radiotherapy and 3D-IGBT facilities in Thailand. Also,

he explained 3D-IGBT training courses and quality management program to improve efficacy of treatment.

Session 4: Phase II Study of Neoadjuvant Chemotherapy with Concurrent Chemoradiotherapy
(CCRT) for Nasopharyngeal Carcinoma (NPC-III)

(15) Prof. Tatsuya OHNO, Professor/Medical Director of Heavy Ion Medical Center, Gunma University
introduced the protocol of NPC-III, a Phase II 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-III was presented by representatives of each participating country with
the following number of patients: Bangladesh ( 1), China (9 ), Indonesia ( 12 ), Japan ( 0 ), Kazakhstan ( 0),
Korea ( 0 ), Malaysia ( 29 ), Mongolia ( 0 ), Philippines ( 7 ) Thailand ( 0 ) and Vietnam ( 55 ). The total

number of the patients was 113. New cases: 43.

(16) Prof. OHNO then presented the summary of the follow-up data.

Median follow up was 19.5 months (3-89). Median age was 46 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 52 days (range 44
— 232 days). Radiotherapy treatment interruption of >14 days occurred in 23% of patients mainly due to
machine breakdown, re-planning and toxicities. For acute hematological toxicities, grade 3/4 toxicities
occurred in 14% during the neoadjuvant phase and 28% during the concurrent phase. No patients developed
grade 4 or higher acute non-hematological toxicities. The most common grade 3 acute non-hematological
toxicities were nausea/vomiting (5%) during the neoadjuvant chemotherapy and mucositis (20%) during the
concurrent phase. Grade 4 late toxicities occurred in 13% of patients, mainly salivary gland and subcutaneous

tissue toxicities.
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(17) Efficacy results showed 3-year survival results: OS rate was 72%. Loco-regional failure rate was 20%.
Distant metastasis free survival rate (DMFS) was 77%. PFS rate was 70%. When compared with the results
from NPC-I study, a better trend of OS and DMFS was seen in NPC-III although there were no significant

differences.

The target enrolment is 120 patients and 113 were accrued so far. As the target number is nearly achieved, it
was decided to close patient enrolment at the end of December 2018. However, further follow-up is required

to confirm the 3-year clinical outcomes.

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

(18) Dr. Sawa KONO, Assistant Professor, Department of Radiation Oncology, Tokyo Women’s Medical
University introduced and reviewed the protocol of PMRT/BREAST-I.

(19) The clinical data of Phase II 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 (0), Japan (13), Kazakhstan (20), Korea (0), Malaysia (0), Mongolia (26),
Philippines (10), Thailand (0) and Vietnam (0). The total number of PMRT patients were 159.

(20) Prof. Kumiko KARASAWA, Dean of School of Medicine, 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. Overall 178 patients in HF-PMRT arm were enrolled during 58
months. Evaluable number of patients was 159. Only 6 patients were newly registered in this year. All
patients completed protocol of treatment. The median age was 49 years old (range, 24-80). Eighty patients
(50%) had left-sided breast cancer. The clinical stage was IIA in 56 patients (35%), IIB in 62 (39%), IIIA in
36 (23%), I1IB in 3 (2%), and I1IC in 2 (1%), respectively. The median treatment duration was 21 days (range,
21-84). Six 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 2 patients (2%) and late grade 1 cardiac toxicity in 3 patients (2%). Late
grade 1 lung toxicity was observed in 10 patients (6%). Four loco-regional recurrence, 16 distant metastases

and 8 breast cancer deaths had been observed.

(21) An open discussion on the clinical data followed. Only one percent of more than grade 2 acute dermatitis
and one percent grade 2 subcutaneous acute toxicity have been observed. All co-investigators are advised to
re-check their data and send corrected data. Co-investigators must evaluate cosmetic outcome at 3 years and

5 years after the treatment and they are encouraged to enroll patients until next year.
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Session 6: Phase II Study of Hypofractionated Radiotherapy for Breast Cancer (Whole Breast
Irradiation / BREAST-I)

(22) Dr. Sawa KONO introduced and reviewed the protocol of Whole Breast Irradiation (WBI) / BREAST-
L.

(23) The clinical data of Phase II Study of WBI was presented by representatives of each participating
countries. The following numbers were reported: Bangladesh (31 ), China ( 6 ), Indonesia (16 ), Japan (137 ),
Kazakhstan ( 14 ), Korea (9 ), Malaysia ( 0 ), Mongolia ( 3 ), Philippines ( 0 ), Thailand ( 14 ) and Vietnam
( 0). Total number of WBI patients was 230.

(24) Prof. Kumiko KARASAWA presented the summary of the WBI clinical data of breast cancer cases (230

patients / 231 breast lesions).

(25) Overall 231 breast lesions in HF-WBI arm were enrolled from February 2013 to October 2017. The
median age of patients are 49 years. The majority of patients are in T1 (60%) NO (86%), clinical IA (53%).
Most histology is IDC (3%) and luminal B category (60%). The treatments of most patients were consistent
with the protocol by using 6 MV and field in field technique. Most patients experienced no acute side effect
except skin reaction (grade 2: 10%, grade 3: 2%). There were very few late adverse effects (subcutaneous
effect grade 1: 10%). There was one locoregional recurrence, 3 distant metastases, 2 breast cancer deaths and
2 intercurrent deaths. In summary, all of the patients completed treatment protocol with good tumor control

and very few adverse effects.

(26) An open discussion on the clinical data followed.

(27) Some data correction will be needed before manuscript submission. This report will include early results
within 2-year follow-up. Long term follow-up is still needed to confirm the final results. We are expected to

follow the patients every six months for 5 years and yearly thereafter.

Session 7: Review of Workshop and Future Plan

(28) Prof Shingo Kato proposed the project activities of the next year and it was agreed by all of the FNCA
member states, as follows:

(29) Clinical study of 3D-IGBT for cervical cancer (CERVIX-V):

(1) Enrollment of the patient will be continued;

(2) The feasibility, efficacy, and acute toxicity will be assessed at annual WS.

(30) Training of 3D-IGBT:
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(1) Hands-on training course will be held at annual WS;
(2) ROs and MPs in FNCA MCs are encouraged to apply for the nuclear researcher exchange
program by MEXT of Japan to study 3D-IGBT in Japanese institutes.

(31) Clinical study of NAC followed by CCRT for nasopharyngeal cancer (NPC-III):
(1) Enrollment of the patient will be completed by the end of this year;
(2) Follow-up of the patients will continue for > 3 years.

(32) Clinical study of hypofractionated radiotherapy for breast cancer (BREAST-I):

(1) Breast conserving treatment (BCT) (Whole Breast Irradiation(WBI) ) enrollment of the patient
was closed last year, follow-up of the patient will continue for > 4 years; (2) post-mastectomy
radiotherapy (PMRT) enrollment of the patient will be continued to a total number of 200, and the

follow-up of the patients will continue for > 5 years.
(33) QA/QC for 3D-IGBT: audit of 3D-IGBT will start next year.
(34) Proposal of the next clinical trial.

(1) Palliative RT (phase III study) (Prof. Ohno); Concept sheet will be distributed to each institute
from the data center.

(2) IMRT of the whole pelvis for postoperative cervical cancer (Prof. Wakatsuki), will be discussed
at the next WS.

(35) Proposal of other activities. Training of delineation of CTV/OARs.

(36) The next workshop is tentatively scheduled to be held in Suzhou, China from November 11" to 17"
2019.

Session 8: Technical Visit 1

(37) Workshop participants conducted a Technical Visit to Delta Hospital Limited while some participants
started the Hands-on Training on 3D-IGBT at United Hospital Limited.

Session 9: Technical Visit 2 & Hands-on Training on 3D-IGBT
(38) The participants conducted another Technical Visit to United Hospital Ltd. Continuation of the Hands-

on Training on 3D-IGBT at the same hospital.

Session 10: Open Lecture

(39) The Open Lecture was held at National Institute of Cancer Research and Hospital (NICRH).
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(40) Dr. Nazman Nahar moderated the Open Lecture and Prof. Mafizur Rahman welcomed the audience with

his remarks.

(41) Mr. Tomoaki WADA gave a lecture about the FNCA. He introduced its overview and spoke about the

on-going 7 projects’ activities and achievements.

(42) Dr. Lubna Mariam, Assistant Professor, Radiation Oncology, NICRH gave a lecture on the current status
of radiotherapy in Bangladesh.

(43) Prof. Tatsuya OHNO, Professor / Medical Director, Heavy lon Medical Center, Gunma University spoke
on 3D-IGBT for Cervical Cancer.

(44) Dr. Miriam Joy Calaguas, Chairman of Department of Radiotherapy,

Jose R. Reyes Memorial Medical Center (JRRMMC) gave her lecture entitled Past, Present, Future of

Radiation Therapy in the Philippines.

(45) The last lecture was delivered by Prof. Masaru Wakatsuki. He gave a lecture on Particle Beam Therapy.

(46) Prof. Shingo KATO made comments on the Open Lecture.

(47) Prof. Md. Moarraf Hossen, Director, NICRH gave the closing remarks.

Session 11: Drafting Workshop Minutes

(48) Participants reviewed Technical Visit, Hands-on Training and Open Lecture.

(49) 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.

(50) Prof. Shingo KATO summarized and commented on all the sessions. The workshop was closed officially

with his remarks.
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FNCA 2018 Workshop on Radiation Oncology Project
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Dhaka, Bangladesh

Country Name Affiliation
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(PL)
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Delta Medical College & Hospital Limited
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Department of Radiotherapy

National Institute of Cancer Research and Hospital
(NICRH)

Bangladesh | Dr.Sharif Ahmed Junior Consultant
Department of Radiation Oncology
United Hospital Limited
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Bangladesh Atomic Energy Commission (BAEC)
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Country Name Affiliation
China Prof Cao Jianping Professor / Director
(PL) School of Radiation Medicine and Protection,
Soochow University
China Dr Xu Xiaoting Vice-Director of the Department of Radiation Oncology
The First Affiliated Hospital of Soochow University
Indonesia Dr Henry Kodrat Medical Staff, Radiotherapy Department,
(PL) Cipto Mangunkusumo Hospita
Indonesia Dr Dyah Erawati Head of Radiotherapy Division
Dr. Soetomo General Hospital
Indonesia Mr Bambang Haris Medical Physicist of Radiotherapy Department
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Japan Mr Tomoaki Wada FNCA Coordinator of Japan
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(PL) Department of Radiation Oncology
International Medical Center
Saitama Medical University
Japan Prof Takashi Nakano Vice President of Gunma University
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Medical Research Center
Japan Prof Kumiko Dean of School of Medicine
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Department of Radiation Oncology, School of Medicine,
Tokyo Women’s Medical University
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Heavy Ion Medical Center
Gunma University
Japan Prof Masaru Wakatsuki Professor,
Department of Radiology,
Jichi Medical University
Japan Dr Hideyuki Mizuno Senior Researcher
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Department of Radiation Measurement and Dose
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National institute of Radiological Sciences
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 Shigekazu Fukuda

Section Manager
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National Institute of Radiological Sciences (NIRS)
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Japan
(Secretariat)

Ms Ai Yamada

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

Kazakhstan
(PL)

Prof Tasbolat Adylkhanov
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National Cancer Center of Mongolia
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The
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Dean,
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Nicanor Reyes Medical Foundation (FEU-NRMF)

Medical Specialist IV,
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The
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Visiting Consultant
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Flores
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Siriraj Hospital, Mahidol University

Vietnam
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National Cancer Hospital (K Hospital)
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09:40-10:00
10:00-11:20
10:00-10:05

10:05-10:10
10:05-10:10
10:15-10:20
10:20-10:25
10:25-10:30

10:30-10:40

10:40-11:00

11:00-11:10

11:10-11:20

11:20-11:40

11:40-12:40

Day 1

Program of
FNCA 2018 Workshop on Radiation Oncology Project

November 4% — 7t 2018
Dhaka, Bangladesh

Sun, 4th November 2018 / Place: Pan Pacific Sonargaon Dhaka

Registration

Opening Ceremony /Moderator: Dr Zeenat Jabin (Bangladesh)

Welcome Remarks / Dr Sanowar Hossain, Member (Bio-Science), BAEC
(Bangladesh)

Opening Address / Mr Tomoaki Wada, FNCA Coordinator (Japan)

Remarks / Dr Hideki NAMBA, FNCA Advisor (Japan)

Remarks /Prof Shingo Kato, Project Leader (Japan)

Remarks /Prof.Dr.Nayuum Chowdhury, Chairman of BAERA (Bangladesh)
Address by the Chair /Mr Mahbubul Hoq, Chairman, BAEC and FNCA Coordinator
(Bangladesh)

Address by the Chief Guest /Archtect Yeagesh Osamn, Honarabole Minister, MOST
(Bangladesh)

Introduction of Members

Adoption of the Agenda

Group Photography

Coffee Break

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

Radiotherapy for Locally Advanced Cervical Cancer (CERVIX-IV)
Co-chairs: Prof. Rey.H. De Los Reyes (the Philippines & Dr. To Anh Dung (Vietnam)

1) Introduction of the Protocol / Dr Noriyuki Okonogi (Japan)

2) Presentation on the clinical data from each country

Bangladesh

China

Indonesia

Japan

Kazakhstan

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

4) Discussion

12:40-14:00 Lunch

14:00-15:20 Session 2: Prospective Observational Study of 3D-Image-guided brachytherapy
for Locally Advanced Cervical Cancer (CERVIX-V)
Co-chairs: Dr.Henry Kodrat (Indonesia) & Dr Lau Fen Nee (Malaysia)
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

15:20-15:40 Coffee Break

15:40-17:00 Session 3: QA/QC for 3D-IGBT

Co-chairs: Mr Bambang Haris Suhartono (Indonesia) & Mr Muzzamer Bin Mohammad (Malaysia)
15:40-16:00 1) Report on FS & Audit of 3D-IGBT / Dr Hideyuki Mizuno (Japan)

15:40-16:20 2) Current Status of 3D-IGBT in Bangladesh / Mrs Mushfika Ahmed (Bangladesh)
16:20-16:40 3) Promotion of 3D-IGBT in Thailand / Mr Pitchayut Nakkrasae (Thailand)
16:40-17:00 4) Discussion

19:00-21:00 Dinner Reception Hosted by BAEC
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Day2  Mon, 5th November 2018 / Place : Pan Pacific Sonargaon Dhaka

09:00-10:30 Session 4: Phase II Study of Chemoradiotherapy for NPC (NPC-III)

Co-chairs: Dr Dyah Erawati (Indonesia) & Dr Xu Xiaoting (China)
1) Introduction of the protocol / Prof. Tatsuya Ohno (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 / Prof. Tatsuya Ohno (Japan)

4) Discussion

10:30-10:50 Coffee Break

10:50-12:20 Session 5 :Phase II Study of Hypofractionated Radiotherapy for Breast Cancer

(PMRT /BREAST-I)

Co-chairs: 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 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

12:20-13:30 Lunch

13:30-15:00 Session 6 :Phase II Study of Hypofractionated Radiotherapy for Breast Cancer
(WBI /BREAST-I)
Co-chairs: Dr MurunGantumur (Mongolia) & Dr Kullathorn Thephamongkhol (Thailand)
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 : Review of WS and Future Plan
Co-chairs:Prof. Takashi Nakano (Japan) & Prof Cao Jianping (China)

1) Discussion (Review of WS & Future Plan)

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

Day3  Tue, 6th November 2018 / Place: Delta Hospital Limited & United Hospital Limited

08:00  Leave from Hotel
09:00-11:00 Session 8: Technical Visit 1 at Delta Hospital Limited
Session8: Hands on graining at United Hospital Limited
Trainers:Prof.Shingo KATO (Japan), Prof.Masaru WAKATSUKI (Japan), Dr.Noriyuki OKONOGI
(Japan), Dr.Shigekazu FUKUDA(Japan), Dr.Hideyuki MIZUNO (Japan), Mr.Pitchayut Nakkrasae
(Thailand)
11:00-13:00 Move to United Hospital & Lunch (Technical Visit Group)
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14:00-16:00 Session 9: Technical Visit 2 at United Hosptal Limited
Session 9: Hands on graining at United Hospital Limited
Trainers:Prof.Shingo Kato (Japan), Prof.Masaru Wakatsuki (Japan), Dr.Noriyuki Okonogi (Japan),
Dr.Shigekazu Fukuda(Japan), Dr.Hideyuki Mizuno (Japan), Mr.Pitchayut Nakkrasae (Thailand)

16:30-17:00 Leave from Hotel
19:00-21:00 Dinner Reception Hosted by Oncology Club

Day4  Wed, 7th November 2018 / Place: National Institute of Cancer Research and Hospital
(NICRH)

09:00-09:30 Registration

09:30-12:10 Session 10: Open Lecture Moderator: Dr, Nazmun Nahar (Bangladesh)

09:30-09:40 Opening Ceremony

09:30-09:40 Opening Remarks Prof.Moarraf Hossain, Director of NICRH (Bangladesh)

09:40-10:00 Introduction and Overview of FNCA / Mr Tomoaki Wada (Japan)

10:00-10:20 Current Status of Radiotherapy in Bangladesh / Dr.Lubna Mariam (Bangladesh)

10:20-10:40 3D-IGBT for Cervical Cancers / Prof Tatsuya Ohno (Japan)

10:40-11:00 Break

11:00-11:20 Past, Present, Future of Radiation Therapy in the Philippines / Dr.Miriam Joy Calaguas
(the Philippines)

11:20-11:40 Particle Beam Therapy / Prof.Masaru Wakatsuki (Japan)

11:40-11:50 Closing Remark /Prof Shingo Kato (Japan) Project Leader

12:00 -13:00 Lunch

15:00-17:00 Session 11: Drafting the Workshop Minutes

Co-Chairs:Dr.Lau Fen Nee (Malaysia) & Dr.Jaemelyn O Marie Fernandez (the Philippines) & Dr.Jerickson
Abbie Sapno Flores (the Philippines)

1) Drafting WS Minutes

2) Summary of WS and Closing Remarks / Prof.Shingo Kato (Japan)

Night Time Leave from Dhaka
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2.5 BIEFEFBARRYTOCIINEERESE
2.5.1 RRU 5$ 4%

Minutes of
FNCA 2018 Workshop on Research Reactor Utilization Project

October 22" —25% 2018

Tsuruga and Osaka, Japan

The Research Reactor Utilization (RRU) project workshop was held over four days at the Wakasa Wan
Energy Research Center (WERC) and Kanku Joytel Hotel, Japan.

The first day (Oct. 22) was allocated to the Open Seminar at WERC. The first half of the second day (Oct.
23) was allocated to plenary session, the individual project leaders of Japan overviewed the current projects
of RRU and Neutron Activation Analysis (NAA) and referred to several major issues of the workshop, and
BNCT was reported. From the afternoon of the second day to the third day (Oct. 24), the parallel sessions
were held. In the RRU sessions, Neutron Radiography (NR), Material Research and RI production and
applications were presented sequentially 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 fourth day (Oct. 25), the detailed contents were
summarized in each of the two groups, RRU and NAA.

The technical visit to Institute for Integrated Radiation and Nuclear Science, Kyoto University (KURNS)
was held on Oct. 23.

[Plenary session]

Introduction to KURNS BNCT —Yesterday, Today, and Tomorrow

At Institute for Integrated Radiation and Nuclear Science (KURNS), more than 500 patients have been treated
by Boron Neutron Capture Therapy (BNCT) using Kyoto University Research Reactor (KUR) up to the
present. The effectiveness of BNCT for treating not only malignant melanoma and brain tumor but also head
and neck tumor, malignant mesothelioma, and liver cancer has been demonstrated. We continue the BNCT
treatment using KUR. However, it is difficult to stably provide a treatment beam because research nuclear
reactors are difficult to install near hospitals and also availability during shut down period due to periodic
inspection is long. Therefore, realization of an accelerator-based neutron source for BNCT has been desired.
In order to realize the actual machine of the accelerator BNCT, it is necessary to consider the thermal load
of the target, blistering of the target, activation and moderator. We and Sumitomo Heavy Industries, Ltd
started the research collaboration to develop accelerator-based neutron source and proposed an epithermal
neutron source combining 30 MeV, 1 mA protons and beryllium target as a method that can overcome target
blistering and obtain the epithermal neutron intensity necessary for the treatment. In this talk, the current
status of BNCT using KUR, and overview of cyclotron-based neutron source developed by KURNS were

introduced.
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[Parallel session (RRU)]

RRU-1: Neutron radiography (NR)

Lead speech “Neutron Radiography at KUR” (Prof. Saito, Japan)

Several neutron radiography/imaging facilities have been installed at various neutron sources in Japan. In
this presentation, the present status of such facilities and their activities are briefly introduced.
RADEN(BL22) has been constructed at J-PARC especially for an energy selective neutron imaging in 2014.
Two neutron radiography ports using thermal and cold neutrons (TNRF, CNRF) will be upgraded for the
restart of JRR-3 in 2020. Two imaging ports (B4, E2) of Kyoto University Research Reactor (KUR) are being
utilized for thermal hydraulic, concrete, and archeology studies. Various applications and present strategy of

neutron radiography/imaging at research reactors were introduced and discussed.

Australia

Neutron radiography/tomography/imaging station called ‘Dingo’ commenced operation since October 2014.
The major areas of use are: Defence, Industrial, Cultural heritage and Archaeology applications, Neutron
imaging or tomography creates a whole series of three-dimensional images of an object that can be

reconstructed. ANSTO encourage partnerships and collaborates both nationally and internationally.

Bangladesh

The current experimental facilities of neutron radiography in Bangladesh were presented. It was reported that
archeological samples are prime target samples at this moment. The existing collimator system of the neutron
radiography will be upgraded in next 2 years to have better quality image using digital neutron radiography

system.

China

China Advanced Research Reactor (CARR) is a higher performance and multipurpose reactor in CIAE. Many
studies have been performed such as non-destructive testing (NDT) of nuclear fuel rod, two-phase flow, fuel
cell, rock and concrete etc. using neutron radiography at CARR. In the near future advanced NR facilities
will provide more powerful tools for extensive utilisations in different disciplines and stimulate the progress

of NDT techniques in China.

Indonesia

The G.A. Siwabessy reactor is equipped with radiography facility. The facility is used for several experiments
and some results have been produced and published. For examples, there are publications on visualization of
boiling phenomenon and preliminary investigation on visualization of oscillating heat pipe. Static and
dynamic images can be obtained using radiography facility of BATAN. BATAN encourage collaborations

with other institutions for using the facility.

Kazakhstan
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The Institute of Nuclear Physics started the construction of new neutron radiography and tomography facility
at WWR-K research reactor since 2017. The project is implementing in cooperation with Joint Institute for

Nuclear Research (Russia). The facility is expected to be operational in end of 2019.

Malaysia

Neutron radiography is a Non-Destructive Technique that can be used to obtain an image of materials.
Neutron radiography facility (NuR-2) in Malaysian Nuclear Agency is located at radial beam port of the
IMW Research Reactor TRIGA PUSPATI (RTP). Neutron radiography is used in material characterization
study on Cultural heritage signature / authentication and Non-Destructive Testing (NDT) for industry.

Thailand

Thai research reactor (TRR-1/M1) was using the neutron radiography since 1966. Thailand Institute of
Nuclear Technology (TINT) is upgrading the radiography facility for 3D imaging capability following the
project performance evaluation. The facility will be useful for handling, for instance, archaeological and

biological samples. The facility upgrade is expected to be completed within next 2 years.

RRU-2: Material research

Lead speech “Positron annihilation studies for defects using a reactor-based slow positron beam” (Prof.
Kinomura, Japan)

Positron annihilation spectroscopy is sensitive to atomic-scale vacancy-type defects below detection limits
of electron microscopy. When energy-variable positron beams (i.e., slow positron beams) are used, it is
possible to get depth information of defects by changing positron energy. It can be a powerful tool to
investigate vacancy-type defects or voids in near-surface layers and thin films. In Kyoto University, a slow
positron beam using a research reactor is currently under development. In this talk, the detail of the beamline

was introduced together with some applications of slow positron beams.

Australia

ANSTO possesses multiple material research facilities. The major facilities include, a) OPAL multipurpose
reactor, b) Australian Centre for Neutron Scattering, ¢) Australian Synchrotron, d) Centre for Accelerator
Science, ¢) National Deuteration Facility, f) National Research Cyclotron. The areas of use are: Food science,
Energy materials, Cultural Heritage, Defence, Planetary material, Environmental sustainability, Industrial

and many more. ANSTO encourage partnerships and collaborates both nationally and internationally.

Bangladesh

The high resolution Neutron Powder Diffractometer (NPD) installed at BAEC TRIGA Research Reactor
(BTRR) is using to study the crystal and magnetic structural properties of different materials. The NPD
facility is contributing to manpower development by giving opportunity to research as well as academic

degree for the university students and researchers.
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China

Annular fuel as a new fuel type can enhance both the economics and safety performances. The R&D of
annular fuel is performing in China National Nuclear Corporation (CNNC). In-pile test has been carried out
at the Swimming Pool Research Reactor (SPRR) at CIAE, and Irradiation of LTAs in commercial NPPs will
be started from 2021.

Indonesia

The G.A. siwabessy reactor is equipped with several facilities for material testing research. Neutron
diffractometer and small angle neutron scattering (SANS) facilities are used for structural analysis. Several
facility developments are carrying out including development of data acquisition and measurement software

for neutron triple axis spectrometer.

Kazakhstan
Kazakhstan operates three research reactors which will be good tools for material testing under neutron field.
Research relate to sustainable development of atomic energy. Kazakhstan is planning to perform research on

material using the fusion reactors and GEN-IV reactors in the future.

Malaysia

Material Research in Malaysian Nuclear Agency is divided into various activities e.g. corrosion study and
protection, mineral and thorium processing, functional and nano materials and radiation damage analysis by
neutron beam applications. Malaysian Nuclear Agency also offers services for universities and other
institutions to do some researches on Materials characterization and processing (corrosion, metallurgy,

ceramic), Training and Consultation.

RRU-3: Medical / industrial RI production

Australia

ANSTO manufacture and supply radiopharmaceuticals and radiochemicals to public & private Nuclear
Medicine Centres in Australia and export to a number of countries in the Asia-Pacific region. Mo is export
to several countries with current capacity 2,300Ci (6 day) and to be increased in the future to 3,500Ci (6 day)
using the new facility which is in final stage of process validation. A number of other radioisotopes ['/'Lu

(carrier free), 11, 133Sm, 'Cr, °°Y and !°*Ir] are producing at ANSTO for domestic supply and also for export.

Indonesia

The G.A. Siwabessy reactor of BATAN is used for radioisotope production. There are two irradiation
positions in the reactor core that used for radioisotope production: Central Irradiation Position (CIP) and
Irradiation Position (IP) with neutron flux in the order of 10'* n.cm™s™!. At present the reactor is used for

producing many kinds of radioisotopes [!>*Sm, !7’Lu, 32P, *Mo, 13!, ®Au and '**Ir].

Japan
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The RI production such as '’Ir which had been produced at JRR-3 is currently dependent on import from
overseas. The production technology and handling of radioisotopes is also less frequently used which is
affecting human resource development. It is expected that acquisition of installation change permission will
be obtained. In the future, we will conduct earthquake-resistant reinforcement works for nuclear reactor

buildings and plan to resume operation in 2020.

Kazakhstan

The Institute of Nuclear Physics of the Republic of Kazakhstan is producing the radioisotopes for medical
and industrial applications [*’Mo, ™ Tc generator, '*’Ir and other isotopes]. Till end of 2017, radioisotopes
for medical applications did not produce because of carrying out the Good Manufacturing Practice (GMP)
certification. The GMP certificate will be received end of 2018. Production of radioisotopes for industrial

applications continues.

Korea

The HANARO reactor is still shut down since 2014 due to safety issues. However, the research of new
isotopes and their application is steadily progressing. Current research topics are the development of fission
Mo production process at new dedicated isotopes reactor, Kijang Research Reactor (KJRR) and the
development of the production technologies for new radioisotopes such as therapeutic emitters, '“C.

Additionally, the study of radioisotope battery for space mission is ongoing.

Malaysia

99mT¢ generator production facility will be refurbished and upgraded for fulfilling the GMP compliance.
Malaysian Nuclear Agency is producing *'I capsule, currently doing documentation on active run and
product validation for GMP approval. '°’Ir for industrial purposes has been assembled in Nuclear Malaysia
for local use. Currently, Malaysia is developing a new radioisotope, !> *Sm labelled with EDTMP for bone

palliative treatment using 1MW Research Reactor TRIGA PUSPATI (RTP).

Mongolia

The Research Reactor (RR) project for Mongolia had been discussed internally for several years. Utilization
of RR, the design study and fuel comparison analyses were conducted. The proposed RR is to be utilized for
Radioisotope (RI) production (*’Mo/*™Tc by activation method), Neutron Activation Analysis (NAA),

education and training, nuclear physics and other commercial services.

The Philippines

The Philippine Nuclear Research Institute’s *™Tc Generator production facility has secured a supplier of
%Mo and a business partner for the commercialization of its *™Tc generators. Starting January 2019, *™Tc
Generators will be produced for market distribution. The production will satisfy 30% of the local weekly

demand of 15 Ci.
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Thailand
Thailand produces '**Sm till July 2018 after receiving a nuclear operator license from the regulator. Other
medical / industrial radioisotopes are 100% imported to meet Thailand demand. A new cyclotron project

started construction and will be finished in 2021 to produce new isotopes.

Vietnam

Dalat Nuclear Research Institute (DNRI) is routinely utilized to produce radioisotopes for medical (*'1, ™ Tk,
S1Cr, 32P) and industrial (**Ir, %°Co) uses. Supply radioisotopes and radiopharmaceuticals in the country were
shown in the talk. Currently, DNRI is capable to supply radioisotopes with 40-50% market share. In future,

RI’s ['**Sm, !""Lu and °°Y microsphere] for therapeutic and research purpose will be introduced to the market.

RRU-4: General Discussion

1) BNCT

Boron neutron capture therapy (BNCT) is a unique method for the radiotherapy in particle radiation oncology.
This feature makes BNCT possible to treat for patients suffering from malignant tumors. More than 500
patients have been treated for not only malignant melanoma and brain tumor but also head and neck tumor
etc. by BNCT using Kyoto University Research Reactor (KUR) up to date. BNCT treatment is still desired
using research reactors in Asian countries. It is needed for the treatment that neutron beam is stably provided
by research reactors, however, Periodic shut down for inspection can be obstacle in the reactor-based BNCT,
therefore, realization of the accelerator-based BNCT can be developed. We discussed the present and future

status in BNCT.

2) Neutron radiography (NR)

Among the 8 countries among 12 members, have presented their current activities and future plans to enhance
neutron radiography (NR) activities. It is interesting to note that several countries reported their experimental
facilities and research activities, €.g., nondestructive imaging research of different samples in such
archeological samples like ancient jar and sculpture of Buddha, imaging techniques for fuel cell dynamic and
nuclear materials study, fluid dynamics of motor engine and boiling phenomena etc. At the end, the issues

like benefits for countries and like possibility for setting common sample target in future were discussed.

3) Material research

In lead speech, a slow positron beam using a research reactor is currently under development, the detail of
the beamline together with some applications introduced and discussed. It should be noted that the in situ
experimental study using neutron power diffraction, the high resolution diffractometer (NPD) to study crystal
and magnetic structural properties, the annular fuel as a new fuel type for economics and safety, analyzing
material structures by using Neutron diffractometer, fuels with world collaboration, corrosion and nano
functional materials were presented by several countries. Finally, the future R&D program in material science

was discussed between membered countries.
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4) Medical / industrial RI production

Members from 10 countries were presented reports concerning current status of the medical and industrial
RIs production in their country. In Australia and some countries, RIs are available for domestic demand.
Although, both reactors JRR-3 of Japan and HANARO of Korea are expected to resume their operation soon.
During this time, Japan and Korea are importing RIs from other countries. New Rls such as Lu-177, Sm-153
and Ac-225 for diagnosis and treatment were discussed, further possibility of accelerators like cyclotron for

production of RIs was discussed in the workshop.

RRU-5: Future plan of the RRU Group and as Conclusions

The RRU projects has 8 themes, then, we should discuss a wide variety of topics. We could consider holding
the RRU meeting in these 3 years. Therefore, persons more expected can be invited to participate. The
advantage of having this workshop every year is to discuss new themes in the RRU for having network.

Neutron Activation Analysis (NAA)

ISR

Isotope Production including new isotopes

Neutron Scattering

& o

Nuclear Science
BNCT, NR
Material Research

New Research Reactor

= R

Human Resource Development
The participants from member’s countries should discuss several topics, and chose topics of Nuclear Science

for next year’s workshop in Kazakhstan.

[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, are being collected in participating countries and the air pollution level at those sites is being
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 are being 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:

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.
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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.

Bangladesh
The NAA laboratory of Bangladesh has no facility for SPM sample collection. Instead, five SPM samples
were collected from Atomic Energy Center, Dhaka, and analyzed by NAA. Ten elements (V, Al, Mn, As, Sb,

Na, K, Sc, Fe and Zn) were determined in the samples.

China

In 2018, the NAA facilities at CARR were upgraded. The NAA system at CARR includes INAA, PGAA,
NDP, PGAI, DNC. Some airborne particulate matter (APM) samples were analyzed by the PGAA method.
APM samples, including PM2.5 and PM10, were collected in Beijing twice a week in this year and analyzed
to get the features of elements. NAA is a very important analytical method in atmosphere management in
China. NAA was adopted in several national programs, including National Key Research & Development

Program (NRDP), a national research program for key issues in air pollution control.

Indonesia

Collection and analysis of APM sample have been has continued. APM samples were collected using a Gent
Stacked air sampler for 24 hours sampling time. Elemental analysis was carried out using a combination of
XRF and INAA. The elemental distribution in the PM2.5 fraction was obtained and presented in this
workshop. The time series of PM2.5 and PM10 for the Bandung and Lembang sampling sites have been
compared. Nuclear analytical techniques have been used for the analysis of samples from at 14

Environmental Protection Agency offices.

Korea

There was no activity in this period so the focus was on the second activity, Mineral Resources.

Malaysia

Malaysia has continued to sample for 24 hours twice a week to collect two fractions (<2.5 um and 10-2.5 um
aerodynamic diameter particles) on 47mm polycarbonate filters at the same sampling site, Malaysia Nuclear
Agency, Bangi. All samples collected up to 2015 have been analyzed for their elemental content by PIXE
and Neutron Activation Analysis (NAA). For samples collected in 2016-2017, a combination of three
analytical techniques were used for their analysis: NAA, ICP-MS and Ion Chromatography.

Mongolia

From June 2017 — August 2018, the average mass of APM for PM2.5 was 116.1 pg/m® and for PM10-2.5

was 249.1 pg/m’, being 4 to 5 times higher than the Mongolian air quality standard. In another environmental
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project, the concentrations of 40 elements were determined from collected moss samples using INAA. The
2016 levels were considerably higher than those in 2005, except for U, W, Sm and Ce. In particular, the

concentrations of Cl and Hg were 32 and 63 times higher, respectively.

The Philippines

SPM sampling is still being continued in Metro Manila and in Boracay Island. Most filters collected from
these sites were analyzed by EDXREF. It is hoped to use NAA through collaboration with other members.
Activities involving source apportionment of air pollution sources were also being carried out. Strong
linkages with end-users and continued collaborative projects are being made with local government units and

universities.

Vietnam

A national or IJAEA/RCA project on “Air quality and environmental impact assessment of Vinh Tan coal-
fired power plants” has been planned and proposed for the next year. A collaborative project on air pollution
studies in Hanoi using ko-INAA and PIXE has been carried out. The analytical results of PM2.5 and PM10
collected at Ho Chi Minh City in 2015-2017 using ko-NAA will be interpreted next year.

2) Mineral resources

Australia

Engagement with the Australian mining and minerals industry remains a focus of NAA activities, making
use of the particular advantages of NAA over other methods. There are continuing contracts with two
companies, one using NAA to confirm the homogeneity of gold in minerals reference materials and the other
using NAA to determine the levels of chlorine and key elements in mineral processing products. A recent
commercial opportunity has been identified for the use of NAA to measure platinum group elements after

fire assay pre-concentration.

Bangladesh

Sand from Kuakata sea beach was analyzed and monazite heavy minerals have been identified. In the last 12
months we have participated in one inter-comparison exercise and have analyzed sediment samples from
four rivers of Bangladesh 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, service, internal and

external collaborations and linkage with end users.

Indonesia

There was no activity in REE because no sample was distributed through the FNCA. It remains the case that
fission correction in samples with a high U content cannot be carried out due to unavailability of a U standard

and government regulations relating to reactor irradiations.

Kazakhstan
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Because of sharp reduction of grant financing of geological and technological fields by the RK Ministry of
Education and Science in 2018, our research institute partners didn’t win the projects they relayed on.
Nevertheless, cooperation with the partners continued within several new projects including INAA analysis
of black shale for gold and accompanying elements, analysis of reprocessing products of phosphorous
production wastes for rare earths. State support of comparator INAA development in the Institute of Nuclear

Physics started from this year within a special-purpose grant.

Korea
A study of the development of geological reference materials using XRF was presented. Also, NAA facilities
in the Jordan Research and Training Reactor were introduced briefly. Finally, current NAA projects and

samples waiting for NAA were summarized.

Malaysia
We continue provided analytical services activity (internal and external) especially to the Regulatory body
(AELB), consultants for radiation safety and company/mineral processing industry in order to support

the regulatory body in enforcement activities, especially related to radioactive minerals.

Thailand

In 2016-2018, Thai Research Reactor (TRR-1/M1) was completely renovated of the control and ventilation
systems. At the present, the TRIGA Mark III 1.2 MW research reactor has just been back to normal operation.
For rare-earth element (REE) distribution in Thailand, we have collaborated with Department of Mineral

Resources. Since the last FNCA workshop, we have got only little additional data.

Vietnam

REEs in 13 molybdenum samples have been determined. The obtained experimental results for correction
factors of uranium-fission interference interested in determination of REEs will be submitted in a peer-
reviewed journal. Besides, sample types, e.g. vehicle shielding glass, edible bird’s nest (swiftlet), red mud

bauxite waste and moss biomonitoring are also analyzed by ko-NAA.

NAA-2: General Discussion

1) Lead speech (Dr. Miura, Japan)

Neutron activation analysis was recognized as potential primary ratio method by IAWG/CCQM. However,
the reliability of the analytical value needs to be evaluated for each analytical procedure. In this presentation,
the determination of Hf in Zr metal and the analysis of Br in PP resin pellet were introduced as an application
example of NAA with internal standardization. The internal standardization was so useful for enhancement

of reliability in NAA.

2) Reactor availability
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China, Korea and Japan experienced difficulties in the previous 12 months due to the unavailability of their
reactor. The Kyoto University Research Reactor (KUR) has recently re-started and HANARO is expected to
re-start in the first half of 2019. While CARR is being commissioned, China has access to another reactor for

INAA.

3) SPM sub-project

In the SPM sub-project it has become evident from several presentations that there are discrepancies between
measurements of filter papers made by different techniques, PIXE, INAA, ICP-MS and XRF.
Consideration was given to a program of work to understand the reasons for the differences with the aim of
improving the quality of data in the region. The need for suitable reference materials in this work was
identified.

It was agreed that the plan to publish a paper on the SPM results should be carried over to the next year,
including a comparison 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.

4) REE/Mineral Resources sub-project

The summary of the data collected in the previous inter-comparison using REE samples was reviewed again.
It was noted that some of the discrepancies observed between different laboratories and different techniques
may have been due to poorly characterized reference materials. The planned distribution of a new REE
material amongst participants was not carried out in the previous year. It is planned to undertake an inter-
comparison using a well characterized material that contains REE and U, needing fission correction. Japan
offered to investigate the possibility of coordinating the inter-comparison if a suitable Japanese reference
material can be identified. There was also discussion of the possibility of using NAA for the certification of

new reference materials.

5) Future plans

There was discussion of future directions for the NAA group in the RRU Project. Of the 12 member countries,
9 expressed a desire to continue participating in NAA activities. Member countries described the benefits
that they gain from participation in the NAA workshops. Common themes were regional networking and
identity, information sharing, the identification of opportunities for human development (training, students,
personnel exchanges, etc.) and for scientific collaboration.

The meeting understands that NAA has a high status in the analytical community but it was recognized that
the practitioners are generally not good at communicating that to key stakeholders in government, industry
and academia. There is a need to promote the particular advantages of NAA over other analytical techniques
(accuracy, reliability, particular material types, etc.). This need could be addressed in future activities.

In considering a future program of work, including a possible next phase, it is important to focus on being
able to demonstrate concrete outcomes that are of benefit to society. These outcomes and performance

indicators may include joint publications and increasing demand for NAA capabilities by industry and

134



researchers. It is important to define a set of performance measures and establish a baseline set of data across
all members so that improvements goals can be quantified and benefits can be assessed.

The success of such an approach can only be successful if members are fully committed to an agreed program
of work and are willing to contribute time and resources to the FNCA projects.Neutron activation analysis
was recognized as potential primary ratio method by IAWG/CCQM. However, the reliability of the analytical
value needs to be evaluated for each analytical procedure. In this presentation, the determination of Hf in Zr
metal and the analysis of Br in PP resin pellet were introduced as an application example of NAA with

internal standardization. The internal standardization was so useful for enhancement of reliability in NAA.

NAA-3: Conclusions

1. The NAA group has continued to work towards meeting planned objectives and some significant
advances have been achieved in the current year.

2. Improvement in maintaining and growing productive linkages with end-users has continued.

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 (x)
Malaysia X

Mongolia X

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

X: intention to participate
(x): participation subject to national ratification or no results obtained over the previous 12
months
4. Objectives have been set for both the SPM and REE sub-projects for the coming year.
5. Planning discussions have started for the possible next phase after March 2020.
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2.5.2 RRU S&I Ak

List of Participants
FNCA 2018 Workshop on Research Reactor Utilization Project

October 22" 25" 2018

Tsuruga and Osaka, Japan

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 Dr Mohammad Amirul Principal Scientific Officer, INST, AERE,

(RRU) Islam Bangladesh Atomic Energy Commission (BAEC)
Bangladesh | Dr Kamrun Naher Chief 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 Professor,
(NAA PL) China Institute of Atomic Energy (CIAE)
Indonesia Dr Rohadi Awaludin Director, Center for Radioisotope and
(RRU) Radiopharmaceutical Technology,

National Nuclear Energy Agency (BATAN)

Indonesia Mr Sutisna Researcher, Center for Science and Technology of
(NAA PL) Advanced Materials,
National Nuclear Energy Agency (BATAN)

Japan Mr Tomoaki Wada FNCA Coordinator of Japan

(Coordinator)
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Country Name Affiliation
Japan Dr Hideki Namba FNCA Adpvisor of Japan
(Advisor)
Japan Dr Taro Ide Ministry of Education, Culture, Sports, Science and
(MEXT) Technology (MEXT)
Japan Ms Nao Yokoi Ministry of Education, Culture, Sports, Science and
(MEXT) Technology (MEXT)
Japan Ms Mai Fukahori Ministry of Education, Culture, Sports, Science and
(MEXT) Technology (MEXT)
Japan Mr Yusuke Tanno Ministry of Education, Culture, Sports, Science and
(MEXT) Technology (MEXT)
Japan Prof Tsutomu Ohtsuki Professor, Institute for Integrated Radiation and Nuclear
(RRU PL) Science, Kyoto University
Japan Dr Hideaki Matsue General Manager, Planning and Coordination Section,
(RRU) Department of Research Reactor and Tandem
Accelerator, Research Reactor Utilization Section,
Japan Atomic Energy Agency
Japan Dr Hiroki Tanaka Associate professor, Institute for Integrated Radiation
(RRU) and Nuclear Science, Kyoto University
Japan Dr Yasushi Saito Professor, Institute for Integrated Radiation and Nuclear
(RRU) Science, Kyoto University
Japan Dr Atsushi Kinomura Professor, Institute for Integrated Radiation and Nuclear
(RRU) Science, Kyoto University
Japan Dr Shun Sekimoto Assistant Professor, Institute for Integrated Radiation and
(RRU) Nuclear Science, Kyoto University
Japan Prof Mitsuru Ebihara Professor,
(NAA PL) Waseda University
Japan Dr Tsutomu Miura Group Leader, Inorganic Standard Research Group,
(NAA) Nationla Metrology Institute of Japan,

National Institute of Advanced Industrial Science and
Technology (AIST)
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Country Name Affiliation
Japan Mr Tomoyuki Nomura International Affairs and Research Department,
(Secretariat) Nuclear Safety Research Association (NSRA)
Japan Ms Atsuko Takano International Affairs and Research Department,
(Secretariat) Nuclear Safety Research Association (NSRA)
Japan Ms Aiko Nagai International Affairs and Research Department,
(Secretariat) Nuclear Safety Research Association (NSRA)
Japan Ms Chiaki Inokoshi International Affairs and Research Department,
(Secretariat) Nuclear Safety Research Association (NSRA)
Kazakhstan | Mr. Asset Shaimerdenov Head of Laboratory of Atomic Energy Safety Issues,
(RRU PL) Institute of Nuclear Physics
Kazakhstan | Dr Igor Silachyov Leading researcher, Institute of Nuclear Physics ,
(NAA PL) Ministry of energy of the Republic of Kazakhstan
Korea Mr Park Ul Jae Principal Researcher, Head of RI Production,
(RRU PL) Korea Atomic Energy Research Institute (KAERI)
Korea Mr Moon Jong-Hwa Principal Researcher,
(NNA PL) Korea Atomic Energy Research Institute (KAERI)
Malaysia Dr Azahari Kasbollah Senior Research Officer,
(RRU PL) Medical Technology Division,
Malaysian Nuclear Agency
Malaysia Ms Shamsiah Abdul Senior Research Officer,
(NAA PL) Rahman Waste and Environment Technology Division,
Malaysian Nuclear Agency (Nuclear Malaysia)
Mongolia Dr Munkhbat Byambajav Research Scientist,
(RRU PL) Nuclear Research center,
National University of Mongolia
Mongolia Mr Damdinsuren Gantumur | Lecturer,
(NAA PL) School of Engineering and Applied Sciences, National

University of Mongolia
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Country Name Affiliation
The Philippines | Mr Neil Raymund Supervising Science Research Specialist, Philippine
(RRUPL) | Guillermo 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 Mr Jatechan Channuie Nuclear Scientist,
(NAA PL) 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 Ho Manh Dung Deputy Director, Nuclear Research Institute (NRI),
(NAA PL) Vietnam Atomic Energy Institute (VINATOM)
Vietnam Mr Ho Van Doanh 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

October 22" 25" 2018

Tsuruga and Osaka, Japan

Host Organization: Ministry of Education, Culture, Sports, Science and Technology of Japan (MEXT)
Date: October 22-25, 2018
Venue (Open seminar): The Wakasa Wan Energy Research Center, Tsuruga, Japan

Venue (Workshop): Kanku Joytel Hotel, Osaka, Japan

[Day 1: Monday, 22 October]
" e ey
12:30-13:00 Registration
13:00-13:10 Opening remarks
- Dr. Taro Ide, Ministry of Education, Culture, Sports, Science and Technology (MEXT)
- Mr. Mitsuyuki Tatsuta, Fukui Prefectural Government
13:10-13:40 Keynote Speaker 1: Dr. Taro Ide, MEXT, Japan
Current Status of Japanese Nuclear Energy Research and Development Policy and
Programs
13:40-14:00 Keynote Speaker 2: Mr. Tomoaki Wada, FNCA Coordinator of Japan
Overview and progress of FNCA
14:00-14:20 Keynote Speaker 3: Prof. Tsutomu Ohtsuki, KURNS, Japan
Utilization of Research Reactor in KURNS
14:20-14:40 Keynote Speaker 4: Dr. John Bennett, ANSTO, Australia
NAA in Australia — national and international partnerships
14:40-15:00 Keynote Speaker 5: Dr. Rohadi Awaludin, BATAN, Indonesia
Utilization of Research Reactor in Indonesia
15:00-15:20 Keynote Speaker 6: Dr. Ho Manh Dung, VINATOM, Vietnam

Utilization of the Dalat Research Reactor in Vietnam

[Day 2: Tuesday, 23 October]
Workshop: Plenary session
09:00-09:15 Opening Session
-Opening remarks: Dr Hideki Namba, FNCA advisor of Japan

-Introduction of participants
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-Group photo
09:15-10:15 Plenary-1: Overview of the FNCA projects and Major Issues of the Workshop
- RRU group: Prof Tsutomu Ohtsuki, Japan
- NAA group: Prof Mitsuru Ebihara, Japan
10:15-12:00 Plenary-2: BNCT
Chair: Prof. Tsutomu Ohtsuki (Japan)

- Lead speech: Dr. Hiroki Tanaka, Japan
- Discussion

12:00-13:00 Lunch Break (Move to parallel sessions)

Workshop: Parallel session (RRU)
13:00-15:00 RRU-1: Neutron Radiography (NR)

1. Lead speech and discussion: Dr. Yasushi Saito, Japan

Chair: Indonesia

2. Country report and discussion

Chair: Bangladesh

Australia, Bangladesh, China, Indonesia, Kazakhstan, Malaysia, Thailand

Workshop: Parallel session (NAA)

13:00-15:00 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: Thailand

Australia, Bangladesh, China, Indonesia

Technical Visit
15:30-17:30 Visit to Institute for Integrated Radiation and Nuclear Science, Kyoto University
(KURNS)

[Day 3: Wednesday, 24 October]
Workshop: Parallel session (RRU)
RRU-2: Material research
09:00-10:30 1. Lead speech and discussion: Dr. Atsushi Kinomura, Japan
Chair: Philippines

141



2. Country report and discussion
Chair: Vietnam
Australia, Bangladesh, China
10:30-11:00 Coffee Break
11:00-12:00 3. Country report and discussion
Chair: Thailand
Indonesia, Kazakhstan, Malaysia
12:00-13:00 Lunch Break
13:00-14:30 RRU-3: Medical / industrial RI production

Country report should include following points:

- Development of technology

- New isotopes, etc.
1. Country report and discussion
Chair: Kazakhstan

Malaysia, Mongolia, Philippines, Thailand, Vietnam
14:30-15:00 Coffee Break
15:00-17:00 2. Country report and discussion

Chair: Mongolia

Australia, Indonesia, Japan, Kazakhstan, Korea

Workshop: Parallel session (NAA)

09:00-10:30 NAA-1: Activities related to air pollution and mineral resources (continued)
2. Country report and discussion
Chair: China
Kazakhstan, Korea, Malaysia
10:30-11:00 Coffee Break
11:00-12:00 3. Country report and discussion
Chair: Indonesia
Mongolia, Philippines
12:00-13:00 Lunch Break
13:00-14:30 4. Country report and discussion
Chair: Malaysia
Thailand, Vietnam
14:30-15:00 Coffee Break
15:00-17:00 NAA-2: General Discussion
Chair: Australia
- Lead speech: Dr. Tsutomu Miura, Japan

- Discussion
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[Day 4: Thursday, 25 October]
Workshop: Parallel session (RRU)
09:00-11:00 RRU-4: Drafting of Minutes

Chair: Australia

Workshop: Parallel session (NAA)
09:00-11:00 NAA-3: Drafting of Minutes

Chair: Australia

rkshop: Plenar ion
Wrap up session
11:15-11:35 Report of RRU Minutes and Discussion
11:35-11:55 Report of NAA Minutes and Discussion
11:55-12:00 Closing Remarks by Dr. Hideki Namba, FNCA advisor of Japan
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Minutes of
FNCA 2018 Workshop on Radiation Safety and Radioactive Waste Management
Project

October 17" — 19" 2018
Sydney, Australia

1) Outline of Workshop
i) Date 17 - 19 October 2018

ii) Venue Adina Apartment Hotel
Australian Nuclear Science and Technology Organisation (ANSTO)

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

iv) Participants 25 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 2018 Workshop on Radiation Safety and Radioactive Waste Management (RS&RWM) was held

from 17th to 19th October 2018, at Adina Apartment Hotel and Australian Nuclear Science and Technology
Organisation (ANSTO). The workshop was jointly organised by the Australian Nuclear Science and
Technology Organisation (ANSTO) and the Ministry of Education, Culture, Sports, Science and Technology
(MEXT) of Japan.

Twenty five (25) 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
Ms Pamela Naidoo-Ameglio, Group Executive Nuclear Operations of ANSTO, and Mr Tomoaki Wada,
FNCA Coordinator of Japan delivered a welcoming speech. Ms Naidoo-Ameglio mentioned the importance

of the nuclear waste management in Australia. Mr Wada welcomed all the participants from FNCA member
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countries, and expressed his deep gratitude to Mr Peter McGlinn, FNCA Coordinator of Australia, who has

made significant contributions to FNCA for many years.

Session 2: Introduction

First, Mr Wada gave a presentation on the FNCA Achievements in 2017 and 2018 and introduced some
nuclear training programmes operated and funded by the Japanese government. During the presentation, he
mentioned that the Australian team of the Research Reactor Network project won the FNCA Best Research
Team Award 2017. Next, Mr Peter McGlinn, FNCA Coordinator of Australia presented on the Australia’s
achievements in FNCA activities. In his presentation, he introduced ANSTO’s facilities as the landmark
infrastructures of Australian Science, and some outcomes from the FNCA project led by Australia. Finally,
Prof Toshiso Kosako, Project Leader of Japan reported the overview of the project, in which he explained
about the consolidated report to be discussed during the workshop. The summary of each report is attached

in Annex 3.

Session 3: Country Report
Twelve (12) countries reported their progress, challenges, problems and future plan for the low-level

radioactive waste repository. The summary of each report is attached in Annex 3.

Session 4: Group Discussion on Consolidated Report (General Section)

First, Prof Kosako gave a brief explanation on the concept of the report and theme of discussion. Next, Dr
Hyuncheol Kim, KAERI, reported on the experience of LLRW repository in the Republic of Korea. He
introduced their experience in Gyungju as a depository site, and their plans of the on-site measurement system
designed for decommissioning of NPP, which includes preparation lab, separation lab and analysis lab. Dr
Norasalwa Binti Zakaria, Nuclear Malaysia presented on their experience of borehole in Malaysia, in which
she introduced the prospective site, features of planned borehole, timelines of the project, site selection
procedures and safety assessment. Mr Yevgeniy Tur, NNC of the Republic of Kazakhstan talked about their
experience of LLRW management in Kazakhstan. He focused on the management of radioactive waste from
uranium mining and processing, petroleum refining, and nuclear explosion in the test site. The summary of
the speeches is attached in Annex 3.

Following the presentations, the participants got into discussion on the general part of consolidated report.

Session 5: Group Discussion on Consolidated Report (Specific Section)
The participants discuss on the country specific part of the consolidated report. The summary of group

discussion is attached in Annex 4.

Session 6: Public Acceptance of Radioactive Waste
Ms Nanthavan Ya-anant and Dr Haruyuki Ogino gave a presentation on the public acceptance of radioactive
waste. Following the presentations, the participants reported the situation of PA in each county. The summary

of the speeches is attached in Annex 3.
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Session 7: Summary

This summary was adopted by the participants.

Session 8: Closing
With the closing remarks from Prof Toshiso Kosako and Ms Lynn Tan, the Project Leader of Australia, the

workshop was officially declared close.

Open Seminar:
The Open Seminar was held in the Australian Nuclear Science and Technology Organisation (ANSTO) in
the morning of 19 October. The seminar was attended by around 50 participants. Seven (7) presentations

were delivered by participants from Australia (5) snd Japan (2).

Technical Visit to the Australian Nuclear Science and Technology Organisation (ANSTO)
A technical visit to the Australian Nuclear Science and Technology Organisation (ANSTO) was conducted

in the afternoon of 19 October.

Summary of PA in Each Country

1) PAin Each Country

Mr Wada did public acceptance for Rokkasho facility. Meet 43 times in 2 years 1990-92. Active anti-nuclear
groups produced mis-information. Needed to counter — use graphics. Womens and Mothers groups hold sway
on opinion, and so need to have female representation in promoting the work as they appear more trusted.
Need to get public information out quickly, and make sure it is correct. Support changed from 11% for to

40% approval in one year. This allowed for facilities to be built.

1. Australia

The key message is that radiation has benefits, but produces a by-product (waste). There is a stakeholder
engagement is from Parliament, Ministers, schools and communities. The plan is to make sure that ministers,
opposition is invited to make issue non-partisan and that ANSTO can provide expert non-political advice to
government. ANSTO promotes events in the local community — has stalls in local fairs, sponsors local
competitions (short fun runs) and have open days to invite people in. ANSTO also sends stories to traditional
media and using social media to spread news about what ANSTO is doing. The important part is to understand
what the message is and keep supporting that. This is supported by having a sustained long term presence in
the community with education, communication and transparency. This will lead to public confidence in the
institutions and leads to public acceptance. Surveys have been done, and show that most in the local
community support ANSTO now. There are opposition groups in Australia, and most local governments are

neutral in the proposal for a national waste disposal facility.

2. General comments

Opening of information to people to engender trust (Chernobyl vs Fukushima)
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Reform of the system — agreement is easier if the system is democratic.
Agreement is easier if the people trust the government in general. If so, then they will trust the best decision
will be made. This means that the government is not seen as corrupt, short-sighted, only focussed on personal

gain

3. Bangladesh

To create positive image about nuclear power industry and nuclear technologies, Nuclear Industry
Information Center has been established in Dhaka. The main aim of this centre is to disseminate general
knowledge about nuclear energy among public. The targeted group are the citizens of the country particularly
students, teachers, researchers and media persons. To achieve goal the information centre provides
information by showing educational film on nuclear energy, safety model, radiation protection devices and
briefing media on regular basis.

To raise awareness and to improve the understanding regarding nuclear technology among journalists and
other targeted groups press conferences and seminars are also arranged. Some academic departments in the
country are operating educational program in nuclear science and technology.

Since work began on the country’s Nuclear Power Plant project, a number of local people, including
journalists, experts, environmentalists, students and industry people from Bangladesh have visited Nuclear
Industry in abroad.

Annual press tours are also conducted to various nuclear energy objects to create better understanding.
Besides these visits, interaction is going on with the local population as well. Recently, a public counseling
office next to the NPP construction site opened to inform local residents about each stage of construction and

the operation of the station.

4. Republic of Korea
Have a civil watchdog in Korea which is independent (although funded by govt) which provides

environmental radiation monitoring information to the public. They also do many of the other programs.

5. China

China thinks information disclosure is important and gains public acceptance for radioactive waste. Rules
and laws are published and discussed. Public participation is required under these rules, and that the public
are given environmental protection information. Exhibitions and lectures are given, there are promotions
through internet and social media. Ministry of Env Protection website also promotes. There is public
supervision and media scrutiny of nuclear facilities and reported. An example was the establishment of the
Candu6 as aprt of the development, public consultation showed 129 responses, 117 negative. When NPP

replied, all comments were accepted and project went through.
6. Indonesia

The BATAN have effort in relation to public acceptance on radioactive waste management (include disposal).

BATAN conducts guidance on the implementation of radioactive waste management, which includes
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coaching on technical and education. Technical guidance is carried out on radioactive waste producer; and
state owned enterprises, “koperasi” (community cooperation business), or private entities that cooperate with
or are appointed by BATAN to manage radioactive waste. And the educative development is carried out on
the community. Technical guidance on the implementation of radioactive waste management includes at
least: a. training; b. socialization; c. consultation; and/or d. technical support. Initiator, in preparing EIA
documents (as an example for disposal), must involve community which they are a) affected, b)
environmental observer, and / or ¢) who are affected by any form of decision in the EIA process. So, the
public acceptance will be obtained at the environmental licensing process stage. Based on the result of public
acceptance survey on planning of NPP construction in Indonesia (2017), 77.53% of publics agree and 22.47%
are not agree to the program. Only 38.10% from 22.47% (about 8.56%) of the public are not agree to the

NPP because of the radioactive waste released from NPP.

7. Kazakhstan

Any complex or hazardous facility needs to have public hearings. This is how public acceptance is measured.
Difficult to regain trust for people who see nuclear weapons testing. Need to inform on ecological safety and
state control of environmental monitoring. Public awareness is through scientific meetings, round tables,

seminars and others. There is work with schools and universities.

8. Malaysia

Most public consultation is only one way (putting information out). This includes putting booklets out,
newspaper, tv and radio. Putting on open days and tours of facilities. Travel around Malaysia to put up
exhibitions and inform as many people as possible.

Lynas (Rare Earth plant in 2014) showed that town hall sessions and open discussions failed because the
protestors were not involved in the process and just shouted everything down. They did not want to listen. In
the 1980s there was an Asian Rare Earth proposal which met many objections, however govt made decision

to go ahead. This

9. Mongolia

98% of Mongolians are on facebook, with 50 tv channels. Example was in election there was a facebook
smear saying govt was taking Japanese rad waste to Gobi desert — on election day. This may have been a
factor in opposition coming to power. Govt is trying to improve public awareness and understanding of
nuclear. There is work for school teachers and information being sent out. Public information strategy
document for Mongolia has been prepared under the European commission project. The Executive office of
Nuclear energy commission implementing research projects on public awareness for nuclear technology

every year funded by governmental budget.
10. Philippines

Do regular information campaigns, travel to regions to promote nuclear and emphasise safety. Have training

for school teachers and bring students in to learn. In process for disposal site, the local government was very
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involved, and accepted proposal, but has changed. Need to keep discussing. Need to have stakeholder
management and gauge public acceptance. There was a campaign for a research reactor which worked well,

and will be copied for the waste disposal facility.
11.Vietnam

Was a large program when the NPP was proposed. This included a radioactive waste repository. The local

government was involved and there was good communication. This has stopped with the NPP proposal.
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List of Participants
FNCA 2017 Workshop on Radiation Safety and Radioactive Waste Management

Project

October 17" — 19" 2018
Sydney, Australia

Country Name Title

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

Australian Nuclear Science and Technology

Organisation (ANSTO)
Australia Ms Lynn Tan Project Transition Leader,
(PL) Nuclear Operations,
Australian Nuclear Science and Technology
Organisation (ANSTO)
Australia Ms Pamela Naidoo-Ameglio| Group Executive Nuclear Operations,

Nuclear Operations,
Australian Nuclear Science and Technology
Organisation (ANSTO)

Australia Mr Peter McGlinn Senior Adviser,

(CD) International Affairs,
Australian Nuclear Science and Technology
Organisation (ANSTO)

Australia Ms Megan Tracey International Liaison Officer,

Office of the CEO,

Australian Nuclear Science and Technology
Organisation (ANSTO)

Australia Mr Steven Mclntosh Senior Manager,

Government and International Affairs,
Australian Nuclear Science and Technology
Organisation (ANSTO)

Australia Mr Samir Sakar Director, National Codes & Standards,

Regulatory Services ,

Australian Radiation Protection and Nuclear Safety
Agency
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Country Name Title
Australia Dr Kapila Fernando Manager Nuclear Waste Solutions
Nuclear Waste Solutions
Australian Nuclear Science and Technology
Organisation (ANSTO)
Australia Mr Hefin Griffiths Head of Nuclear Services & Chief Nuclear Officer
Office of the CEO
Australian Nuclear Science and Technology
Organisation (ANSTO)
Bangladesh Dr M. Moinul Islam Chief Scientific Officer,
(PL) Bangladesh Atomic Energy Commission
China Prof Hongxiang An Division Head,
China Institute for Radiation Protection
Indonesia Mr Sucipta Senior Researcher,
Center of Radioactive Waste Technology,
National Nuclear Energy Agency (BATAN)
Japan Mr Tomoaki Wada FNCA Coordinator of Japan
(Coordinator)
Japan Ms Nao Yokoi Unit Chief,
(MEXT) International Nuclear and Fusion Affairs Division,
Research and Development Bureau,
Ministry of Education, Culture, Sports, Science and
Technology (MEXT)
Japan Prof Toshiso Kosako Professor Emeritus,
(PL) The University of Tokyo
Japan Mr Tatsuo Saito Assistant Principal Researcher,

Sector of Decommissioning and Radioactive Waste
Management,

Radioactive Wastes Disposal Project Center,
Disposal Research and Development Office,

Japan Atomic Energy Agency (JAEA)
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Country Name Title
Japan Dr Haruyuki Ogino Research Scientist,
Radiation Safety Research Center,
Nuclear Technology Research Laboratory,
Central Research Institute of Electric Power Industry
(CRIEPI)

Japan Ms Ayako Tanida International Affairs and Research Department,
(Secretariat) Nuclear Safety Research Association (NSRA)
Kazakhstan | Mr Yevgeniy Tur Senior Engineer,

(PL) National Nuclear Center of the Republic of Kazakhstan
Republic of | Dr Hyuncheol Kim Senior Researcher,

Korea Korea Atomic Energy Research Institute (KAERI)

(PL)

Malaysia Dr Norasalwa Binti Zakaria | Unit Manager,
(PL) Malaysian Nuclear Agency
Mongolia Ms Ariunsaikhan Ishjamts | State Inspector on Nuclear and Radiation Safety,
General Agency for Specialized Inspection of Mongolia
The Philippines | Ms Kristine Marie Dacallo | Officer-in-Charge,
Romallosa Radiation Protection Services Section,
Philippine Nuclear Research Institute (PNRI)
Thailand Ms Nanthavan Ya-anant Head,
(PL) Radioactive Waste Management Section,
Radioactive Waste Management Center,
Thailand Institute of Nuclear Technology (TINT)
Vietnam Dr Minh Quang Pham Head of Department of Planning and R&D
(PL) Management,

Vietnam Atomic Energy Institute (VINATOM)
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Program of

FNCA 2018 Workshop on Radiation Safety and Radioactive Waste Management

Project

October 17" — 19" 2018

Sydney, Australia
Day 1
0830 Leave Hotel for Workshop Venue (Adina Hotel)
0900-0915 Registration
0915-0930 Session 1: Opening
Facilitator: Australia
4) Welcoming Remarks | Ms Pamela Naidoo-Ameglio (3 min)
5) Opening Remarks | Mr Tomoaki Wada (3 min)
6) Introduction of Participants (3 min)
7) Group Photo (3 min)
0930-1030 Session 2: Introduction
(Presentation 15 min + Q&A 5 min)
Facilitator: Dr Pham Quang Minh (Vietnam)
3) FNCA Achievements 2017-2018 | Mr Tomoaki Wada
4) Australia’s Achievements in FNCA Projects | Mr Peter McGlinn
5) Project Overview and Goal | Prof Toshiso Kosako, Japan
1030-1050 Morning Tea (20 min)
1050-1205 Session 3: Country Report
(Presentation 20 min + Q&A 5 min)
Facilitator: Mr Sucipta (Indonesia)
9) Australia
10) Bangladesh
11) China
1205-1315 Lunch (70 min)
1250-1430 Session 3 Cont’d

(Presentation 20 min + Q&A 5 min)
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Facilitator: Ms Kristine Marie Dacallo Romallosa (the Philippines)

12) Indonesia

)
13) Japan (Mr Saito)
14) Kazakhstan

)

15) Korea
1430-1450 Afternoon Tea (20 min)
1450-1655 Session 3 Cont’d
(Presentation 20 min + Q&A 5 min)
Facilitator: Ms Ariunsaikhan Ishjamts (Mongolia)
16) Malaysia
17) Mongolia
18) Philippines
19) Thailand
20) Vietnam
1800-2000 Welcoming Dinner Hosted by ANSTO
Day 2
0830 Leave Hotel for Workshop Venue (Adina Hotel)
0900-1045 Session 4 Group Discussion on Consolidated Report (General Section)
Facilitator: Dr M Moinul Islam (Bangladesh)
1) Leading Speech | Prof Toshiso Kosako (5 min)
2) Korea’s Experience of LLRW Repository Design | Dr Hyuncheol Kim (10 min)
3) Malaysia's Experience of Borehole | Dr Norasalwa Binti Zakaria (10 min)
4) Kazakhstan’s Experience of LLRW Management | Mr Yevgeniy Tur (10 min)
5) Qand A (10 min)
6) Discussion (60 min)
*Discussion will be facilitated by each leading country.
Japan/Korea/Mongolia/Philippines
Australia/China/Thailand/Vietham
Malaysia/Bangladesh/Indonesia/Kazakhstan
*Countries written in bold type is a leading country of the group
1045-1105 Morning Tea (20 min)
1105-1205 Session 5 Group Discussion on Consolidated Report (Specific Section)

1) Discussion (60 min)
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Japan/Korea/Mongolia/Philippines
Australia/China/Thailand/Vietham
Kazakhstan/Malaysia/Bangladesh/Indonesia/

*Countries written in bold type is a leading country of the group

1205-1315 Lunch (70 min)
1315-1445 Session 6 Public Acceptance of Radioactive Waste
Facilitator: Mr Sucipta (Indonesia)
1) Thailand | Ms Nanthavan Ya-anant (20 min)
2) Japan | Dr Haruyuki Ogino (20 min)
3) 5 minutes summary of PA from each country
(Each country will prepare short summary of PA in its country)
14.45-1505 Afternoon Tea (20 min)
1505-1555 4) Discussion (50 min)
Facilitator: Australia
1555-1625 Session 7 Summary (30 min)
Facilitator: Ms Lynn Tan (Australia) + Secretariat
1625-1635 Session 8 Closing (10 min)
1) Closing Remarks | Prof Toshiso Kosako
2) Closing Remarks | Ms Lynn Tan
1730-2000 Social Dinner Hosted by ANSTO
Day 3 Open Seminar and Technical Visit
0830 Leave Hotel for Lucas Heights, ANSTO
0930-0950 Refreshments
0950-1000 Introduction
1000-1010 Introduction of FNCA | Ms Nao Yokoi (MEXT) (Presentation 10 min)
1010-1300 Titles of Talks

(Presentation 20 min + Q&A 5 min)

Waste Framework | Mr Steve Mcintosh
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1) Development of the National Radioactive Waste Policy and National Radioactive

2) Australia’s Regulation of a National Disposal Facility | Dr Samir Sakar



1300-1400
1400-1430
1430-1600
1600-1700

3) Design of the National Radioactive Waste Facility | Mr Shane Harrison
4) Development of Waste Acceptance Criteria for Radioactive Waste Disposal | Dr
Kapila Fernando
5) Community Consultation and Public Acceptance | Mr Hefin Griffiths
6) Summary of Session 6 (PA in FNCA Countries) / Prof Kosako
Working Lunch and Dialogue with Speakers
Security Clearance
Technical Visit to Waste Precinct, ANSTO

Return to Hotel
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Minutes of
FNCA 2018 Workshop on Nuclear Security and Safeguards Project

September 111 — 13™ 2018
Beijing, China

Mr. Li Sen, Deputy Director General of the State Nuclear Security Technology Center (SNSTC), and Mr.
Tomoaki Wada, FNCA Coordinator of Japan, delivered welcoming remarks. Thereafter, the Workshop

officially commenced.

After the Opening Remarks the introduction by each Workshop participant followed. The 8" FNCA
Workshop had 23 participants from nine countries: Bangladesh, China, Indonesia, Japan, Malaysia, Mongolia,

Thailand, Philippines and Vietnam.

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

participants and the workshop with seven sessions was opened.

Sessions 1&2: Country Report
Moderator:

Mr. Phan Van Thanh, Vietnam Agency for Radiation and Nuclear Safety (VARANS), Vietnam

9 FNCA member countries (Bangladesh, China, Indonesia, Japan, Malaysia, Mongolia, Philippines, Thailand,
and Vietnam) presented their country reports that included national regulatory framework on nuclear security
and safeguards, coordination mechanisms among relevant government agencies, the updates on the
developments and improvements since the 2017 Workshop regarding the implementation of safeguards and
nuclear security, the promotion of nuclear security culture and capacity building activities. In particular, some
reports have shared the idea and roadmap on implementing nuclear security and safeguards for the next 3
years.

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

multilateral cooperation with the IAEA, other countries and organizations.
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The consolidation of the country reports is covered in Session 6 of the Country Report Summary.

Session 3: Roundtable Discussion on Nuclear Forensics

Moderator:

Mr. Khairul, National Nuclear Energy Agency (BATAN), Indonesia

Presentations were delivered by China, Thailand, and Japan

Mr. Wang Fan, China Institute of Atomic Energy (CIAE), China

Dr. Soratos Tantideeravit, Office of Atoms for Peace (OAP), Thailand

Mr. Yoshiki Kimura, Integrated Support Center for Nuclear Nonproliferation and Nuclear Security, Japan

Atomic Energy Agency (ISCN/JAEA), Japan

1. Presentation on the National Framework on Nuclear Forensics

Mr. Wang Fan (CIAE) presented CIAE’s Program regarding China’s capabilities on Nuclear Forensics.
CIAE was founded in 1950. Currently, about 2400 staffs are working at CIAE. In 2003, CIAE began to pay
attention to the study on nuclear forensics. In order to develop the capability in this field, CIAE started with
nuclear forensics basic and advance capabilities studies. There are five proceedings on nuclear forensics: 1)
Nuclear Forensics Library (NFL), 2) Nuclear Forensics Procedures, 3) Analytical Techniques, 4) Network
of Analytical Laboratories (NWALSs), and 5) Attribution Techniques. He presented the CIAE’s structure of
its NFL, specifically focusing on the Nuclear Forensics Database (NFD). The NFD software is based on SQL
Server 2008. On the NWALSs, there are several entities in China that are involved in research and
development (CIAE, CAEP, NINT, SNSTC), training (SNSTC) and technical support (BRICEM, BRIUG).
Domestic Inter-Lab Exercises covering 4 different scenarios were undertaken; exercise on Uranium age
dating in cooperation with USDOE was carried out; and as well, table top exercises with the International
Technical Working Group (ITWG). On international activities, the CIAE is working with the ITWG for
Nuclear Forensics on table top exercises (TTX): Galaxy Serpent series (GSv2, GSv3), and Material Exercises
(MAX), Comparative Material Exercises Series (CMX-5, CMX-6); Cooperative Program in Nuclear Risk
Reduction with Stanford University; and with the US DOE NNSA on Age Dating inter-laboratory
comparison exercises. CIAE is looking forward to international collaboration to enhance the capability of

nuclear forensics.

I1. Presentation on the Introduction to the Thai Nuclear Forensics Laboratory

Dr. Soratos Tantideeravit (OAP) presented the organization of OAP such that Nuclear Forensics is under the
responsibility of the Technical Support Division. Currently, 7 OAP staff work with Nuclear Forensics.
During the Regional Forum on Nuclear Forensics in 2011, Thailand Government addressed its plan for the
establishment of Nuclear Forensics Laboratory (NFL). A year later in 2012, Thailand Government
established the NFL located at OAP. In order to increase the knowledge on Nuclear Forensics Capabilities
particularly on the radiological crime scene management, OAP conducted a joint training exercise with its
domestic frontline officers, which was supported by the EU. The NFL is also supported under the EU Project

covering human capability development, in relation to strengthening the NF network (Project 30: Network
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of Excellence for Nuclear Forensics in South East Asia Region). In March 2018, OAP with the support of
ANSTO, the government of New Zealand, Canada and the US, hosted an international table top exercise on
nuclear forensics as one of the activities under the GICNT program. On future plans, he emphasized on
continuing cooperation with the competent authorities to exchange knowledge and practical experience;
enhance OAP’s capabilities to fully support nuclear forensics investigation; keep the momentum to
strengthen the NF networks and provide the measure in the long term for the prevention and mitigation of

nuclear terrorism among the ASEAN region.

II1. Presentations on the Introduction of Nuclear Forensics Table Top Exercise (TTX) Course and on

Examples of the Exercise in Nuclear Forensics Library

Mr. Yoshiki Kimura (ISCN/JAEA) presented the background on the common challenges on Nuclear
Forensics (NF) capacity building among FNCA member countries based on NF questionnaire covering the
topics on: National Framework, Chain of Custody, NF Laboratory, and Interpretation and Findings (NF
Library). In order for FNCA member countries to be familiar with NF, he proposed FNCA members to
enhance National Nuclear Forensics capacity building by its participation on the introduction of NF Table
Top Exercise (TTX) for regional participants which will be held on 28-31 January 2019 at the ISCN/JAEA
in Tokai, Ibaraki, Japan. One of TTX objectives is to discuss regional cooperation regarding NF. [Remarks:
It was suggested that a copy of the invitation letter be provided to the respective country FNCA Coordinators
and FNCA Project Leaders on Nuclear Security and Safeguards to ensure follow up.] He also presented an
example of the JAEA NF Library. He showed an overview of the Nuclear Material Database, Radioisotope
Database, Material Discrimination Analysis Methodology (Multivariate Analysis), and Material
Discrimination by Morphology. For future work, he presented examples on international cooperation

regarding NF library. He made 3 proposals for potential NFL cooperation.

IV. Roundtable Discussion

e The discussion regarding the 3 proposals made by Mr. Yoshiki Kimura from ISCN/JAEA on the Table
Top Exercises (TTX) on Nuclear Forensics:
1) Collaborative Research for NFL Development
2) TTX for NFL Development and Data Analysis
3) TTX for NFL Query

e During the discussion, Mr. Wang Fan shared the case on the NF incident that occurred in China. The
Law enforcement requested CIAE to verify the material.

e A question was raised if a protocol or guideline is available should a country request a neighbouring
country to verify and analyse its sample, using the NF Laboratory.

e Regarding building confidence on NF evaluation, participants of the workshop suggested that
collaboration with international organizations on NF should be made to conduct certification and
calibration for NF capability to provide a standard for NF that can be used as reference by other FNCA

member countries. This future program can help to create subject matter experts.
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Session 4: Cyber Security — Regulatory Framework and Capacity Building

Moderator:

Dr. Abid Imtiaz, Bangladesh Atomic Energy Commission (BAEC), Bangladesh

Presentations were delivered by Japan and Malaysia

Mr. Masahiro Okuda, Integrated Support Center for Nuclear Nonproliferation and Nuclear Security, Japan
Atomic Energy Agency (ISCN/JAEA), Japan

Ms. Noraini Binti Razali, Atomic Energy Licensing Board (AELB), Malaysia

Presentation by Japan:
Mr. Masahiro Okuda (ISCN/JAEA) presented the establishment of ISCN in 2010 which is focused on the

development of Nuclear Security capabilities among the workforce in Japan and regional/international
countries in collaboration with the IAEA. The ISCN offers training courses on Nuclear Security, Safeguards
& SSAC and Int’l non-proliferation framework with a view to sharing knowledge, experience and providing
support towards the development of legal framework related to Nuclear Security and Cyber Security. ISCN
also promotes Nuclear Security Culture among the workforce in nuclear organizations through training
courses/lectures. ISCN continues to help Capacity building at national, regional and international level on
Cyber Security through hosting IAEA workshops and training programs. Effective Inter-section cooperation
in JAEA between IT professionals, Nuclear Security Administration and ISCN exists and it has been very
helpful towards ensuring Cyber Security in nuclear facilities and organization. Lack of experts, limitation of
universal training model/methods/modules, management of data flow and rapidly changing method/type of
cyber threats are among the major challenges in Cyber Security for nuclear facilities. Emergency Cyber
Security drills, good coordination among the cyber security agencies at national levels could be helpful for
the improvement of cyber security scenario in the nuclear facilities. Oversight activities of Regulatory Bodies

(RB) under the specific provisions in the law are necessary.

Presentation by Malaysia:

Ms. Noraini Binti Razali (AELB) provided a brief introduction on the functions and activities of AELB.
The National Security Council, Securities Commission Malaysia (SC), Ministry of International Trade and
Industry (MITI), Malaysian Communications and Multimedia Commission (MCMC), Attorney General’s
Chambers of Malaysia (AGC) and Royal Malaysian Police (RMP) are among the organizations/departments
in Malaysia involving for cyber security. They are working together in any cyber security-related event in
the country. She shared a cyber incident which occurred in Malaysia in 2017 in which all the government
offices and relevant agencies received the notification from the National Security Council about the cyber
security attack. Capacity building activities on N3S are being continuously done by the AELB through

national/international training/workshop programs.
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Session 5: Roundtable Discussion on Good Practice of Additional Protocol Implementation and
Capacity Building

[Section 5 Part 1]

Moderator:

Ms. Noraini Binti Razali, Atomic Energy Licensing Board (AELB), Malaysia

Presentations were delivered by Bangladesh, Indonesia, and Philippines

Dr. Abid Imtiaz, Bangladesh Atomic Energy Commission (BAEC), Bangladesh

Mr. Khairul, National Nuclear Energy Agency (BATAN), Indonesia

Ms. Maria Teresa A. Salabit, Philippine Nuclear Research Institute (PNRI), Philippines

L. Presentation on Capacity Building and Good Practice on AP by Bangladesh
Dr. Abid Imtiaz (BAEC) presented the history of the Bangladesh Atomic Energy Regulatory (BAER) Act.

2012 and discussed the sections that addressed the issues related to IAEA safeguards, SSAC, export-import
control, etc. under the Act 2012. Bangladesh signed a Comprehensive Safeguards Agreement (CSA) with the
IAEA that entered into force on 11 June 1982. For AP implementation, Bangladesh first initial declaration
was submitted to the [AEA on 26 September 2001 and as of 2017, there are more than 150 declarations made
by Bangladesh. He shared Bangladesh challenges on the AP implementation: These challenges are: (1)
Identification and establishment of effective and communication channels among the Regulatory Authority
and relevant ministries, entities, and licensees. (2) Outreach strategies to reach out non-licensed entities to
collect information for AP declaration. (3) Assistance on capacity building through human resources
development. (4) Assistance for infrastructure development such as preparation of regulatory documents,
procedures etc., and development of safeguards related technology. Bangladesh has already started the
construction of its first 2 units of nuclear power plants. He affirmed that Bangladesh has maintained good
communication and cooperation with the IAEA on its safeguards obligations of providing the required

information.

11. Presentation on Capacity Building and Good Practice on AP by Indonesia
Mr. Khairul (BATAN) presented the capacity building on the AP for the Regulatory Body (BAPETEN) and

Facility/Operator. The regulatory body has conducted an Outreach Program for the Universities since 2013
and for the Facility/Operator since 2017. BAPETEN also holds talks addressing the AP during Focus Group
Discussion Refreshment each year (usually held in the early part of the year). For the University, BAPETEN
has drawn a Memorandum of Understanding (MoU) with the university. The Government of Indonesia also
conducts the Train of Trainer (TOT) on AP, Safeguards, Security and etc., for all BATAN and BAPETEN
staff to reduce and reach the lack of knowledge among senior and junior officer. For Facility/Operator, they

use the AP agreement as the required material for the working licensee (SIB) exam for a period of 4 years.

II1. Presentation on Capacity Building and Good Practice on AP by Philippines

Ms Maria Teresa A. Salabit (PNRI) presented a background on the Additional Protocol in the Philippines.
The AP entered into force on 26 February 2010. 180 days after its entry into force, the Philippines submitted
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8 declarations to the IAEA. She also shared the experience in the gathering of data from other stakeholders
from the Universities, the Bataan Nuclear Power Plant, PNRI, and the Location outside Facilities (LOFs).
The PNRI also conducts outreach programme to colleges and universities. For regional outreach programme,
4 universities participated. The Philippines also maintains an open and close communication between facility

owners/operators for the conduct complementary access by IAEA inspectors.

[Session 5 Part 2]

Moderator: Ms. Maria Teresa A. Salabit (Philippine Nuclear Research Institute (PNRI), Philippines
Presentations were delivered by Mongolia, Vietnam, ISCN/JAEA, and Japan

Mr. Batgerel Baatar, General Agency for Specialized Inspection (GASI), Mongolia

Mr. Phan Van Thanh, Vietnam Agency for Radiation and Nuclear Safety (VARANS), Vietnam

Ms. Perpetua Rodriguez, Integrated Support Center for Nuclear Nonproliferation and Nuclear Security, Japan
Atomic Energy Agency (ISCN/JAEA), Japan

1. Presentation on Good Practice of AP Implementation by Mongolia

Mr. Batrgerel Baatar (GASI) informed that Mongolia does not have nuclear facilities but have a substantial
amount of uranium resources and that the preparatory work for uranium production is in progress. Mongolia
is an SQP with additional protocol in force. Mongolia has collaborative efforts with the European
Commission, a Project that assisted them in their regulatory framework for nuclear safety, safeguards and
security. Indicating as one of the good practice is to have regulations for safeguards such as:

- Development of Accountancy and Control

- Rules and Regulations on Import and Export for Uranium

- Regulations for Safeguards for UOC

- Establish a national nuclear material and accountancy and control
Based on the presentation from Mr. Batgerel Baatar, Mongolia drafted new regulations for Nuclear

Safeguards and established a national system for accounting and control of nuclear materials.

I1. Presentation on Good Practice of AP Implementation by Vietnam

Mr. Phan Van Thanh (VARANS) gave a brief presentation on Vietnam’s Additional Protocol which was
ratified on September 2012. Since then, more than 150 declarations were submitted to the IAEA using VIMS.
Vietnam has conducted an outreach program for AP Annexes 1 and 2.It has assisted 9 complementary

accesses including a 2-hour notice CA.

IIL. Presentation on Results of the Survey of Member Countries by ISCN/JAEA, Japan
Ms. Perpetua Rodriguez (ISCN/JAEA) presented the results of the survey, submitted by the FNCA members,

on the Good Practices of the AP elements as agreed during the 2017 FNCA workshop. The good practices
were group into the following AP elements: 1) Provision of Information, 2) Complementary Access, 3)
Designation of Agency Inspectors, 4) Annexes, and 5) Supporting SG Infrastructures. She provided the
FNCA participants with a hardcopy of the tabulated summary of the responses received: color coded by
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category of similar responses on the survey questionnaire, as received from the FNCA members (Each
country is represented by an alphabet to keep the confidentiality of information). 10 out of 11 FNCA members
involved in the project submitted the survey questionnaire. The information was compiled according to the
good practices e.g., on Provision of Information by: collection of declaration, preparation of declaration and
submission of the declaration. She elaborated on the good practices and how the declarations influence
transparency of information provided to the IAEA. To move forward with the project, she presented proposals

for the next steps.

IV. Discussion: Further Actions, Next steps: proposal from JAEA/Japan

Proposals for the Next Steps on the said project were presented by Ms, Perpetua Rodriguez, as follows:

1. For those countries which have not provided good practices in some specific AP elements, amendments
to their respective submission of good practices should be made.

2. For all countries, to provide a meaningful compiled report on good practices, actual (real) experiences
should be shared by providing specific examples. It is beneficial to share Lessons Learned from their
respective AP implementation.

3. Compilation and analysis of good practices and experiences will be prepared by ISCN/JAEA. Thereafter,
the produced report will be sent for comments to FNCA members.

4. The produced report is recommended for publication on the FNCA website. [Upon
consultation/agreement with FNCA members, the collected information on the AP implementation may
be shared to a wider audience, i.e., the international community through an IAEA publication, e.g., as
INFCIRC.]

*  Based on the previous presentation by Ms. Perpetua Rodriguez, some FNCA members would like to
send amendments on their initial submission of the survey questionnaire. Since this a 3-year project, no
deadline was set; this would depend on the voluntary initiatives of the FNCA members.

*  Those countries which may have additional information on actual experiences and lessons learned are
encouraged to provide the information.

* A preliminary report based on the initially submitted survey questionnaires will be prepared by
ISCN/JAEA and will be provided to the FNCA members for review and comments. [On the proposal
for a wider audience as an INFCIRC publication: the FNCA members were informed that this report

will be the first collaborative effort of its kind.]

Session 6: Country Report Summary

The compilation of the country report summary (from Sessions 1 and 2) was presented by Ms. Megumi
Sekine (ISCN/JAEA).Edits and comments were received and incorporated in the country report summary.
The Summary is attached to this report as “Country Report Summary.” The updated Country Report
Summary will be posted on the FNCA website.

Session 7: Concluding Session
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Summary of the workshop was presented by Ms. Perpetua Rodriguez (ISCN/JAEA).She informed that the

summary will be provided to the participants for confirmation of its contents by electronic mail.

Mr. Masao Senzaki, Project Leader of Japan, concluded the workshop by providing a summary of what had
been discussed and the proposals that were made. He encouraged FNCA members to provide ideas of possible
projects that may be undertaken for the future. He also delivered the closing remarks, as the FNCA
representative and expressed the appreciation to China for hosting the workshop for 2018. He announced that

the Philippines will be hosting the 2019 workshop.
Mr. Li Sen (SNSTC), representative from the host country, affirmed China’s commitment in the FNCA
project of Nuclear Security and Safeguards. He encouraged collaboration among FNCA members to achieve

the objectives of this project.

After the delivery of the closing remarks, the Workshop was officially closed.

164



2.7.2 NSS &mE X+

List of Participants
FNCA 2018 Workshop on Nuclear Security and Safeguards Project

September 11% — 13 2018

Beijing, China
Country Name Affiliation
Bangladesh | Dr. Abid Imtiaz Chief Scientific Officer
(PL) Nuclear Safety, Security and Safeguards Division
Bangladesh Atomic Energy Commission (BAEC)
China Mr. Li Sen Deputy Director
State Nuclear Security Technology Center (SNSTC)
China Mr. Gu Shaogang Deputy Director of Training and Certification
(PL) State Nuclear Security Technology Center (SNSTC)
China Mr. Chen Chen State Nuclear Security Technology Center (SNSTC)
China Ms. Wang Shuo State Nuclear Security Technology Center (SNSTC)
China Ms. Shi Panpan State Nuclear Security Technology Center (SNSTC)
China Mr. Wang Fan China Institute of Atomic Energy (CIAE)
China Mr. Wang Tongxing China Institute of Atomic Energy (CIAE)
Indonesia Mr. Khairul Senior Nuclear Security Officer
Center for Informatics and Nuclear Strategic Zone
Utilization
National Nuclear Energy Agency (BATAN)
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Country Name Affiliation
Japan Mr. Tomoaki Wada FNCA Coordinator of Japan
(Coordinator)
Japan Mr. Shoji Kasuga Deputy Director
(MEXT) International Nuclear and Fusion Affairs Division
Research and Development Bureau
Ministry of Education, Culture, Sports, Science and
Technology (MEXT)
Japan Mr. Yusuke Tanno International Nuclear and Fusion Affairs Division
(MEXT) Research and Development Bureau
Ministry of Education, Culture, Sports, Science and
Technology (MEXT)
Japan Mr. Masao Senzaki Senior Fellow
(PL) Integrated Support Center for Nuclear Nonproliferation
and Nuclear Safety (ISCN)
Japan Atomic Energy Agency (JAEA)
Japan Ms. Perpetua Rodriguez Integrated Support Center for Nuclear Nonproliferation
and Nuclear Safety (ISCN)
Japan Atomic Energy Agency (JAEA)
Japan Ms. Megumi Sekine 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. Masahiro Okuda Integrated Support Center for Nuclear Nonproliferation
and Nuclear Safety (ISCN)
Japan Atomic Energy Agency (JAEA)
Japan Ms. Atsuko Takano International Affairs and Research Department
Nuclear Safety Research Association (NSRA)
Malaysia Ms. Noraini Binti Razali Assistant Director
(PL) Policy and External Affairs Division

Atomic Energy Licensing Board (AELB)
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Country Name Affiliation
Mongolia Mr. Batgerel Baatar Head of Nuclear Inspection Section
General Agency for Specialized Inspection
The Ms. Maria Teresa A. Science Research Specialist 11
Philippines Salabit Nuclear Safeguards and Security Section Nuclear
Regulatory Division
Philippine Nuclear Research Institute (PNRI)
Thailand Dr. Soratos Tantideeravit Nuclear Engineer
Nuclear and Radiation Licensing Division
Office of Atoms for Peace (OAP)
Vietnam Mr. Phan Van Thanh Staff Member

Division of Nuclear Security and Safeguards
Vietnam Agency for Radiation and Nuclear Safety
(VARANS)
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Program of
FNCA 2018 Workshop on Nuclear Security and Safeguards Project

September 111 — 13™ 2018
Beijing, China

Workshop Day 1: September 11, Tuesday

9:30-10:20 Opening remarks by:
China, as the Host Country, Mr. Li Sen, Deputy Director General, State Nuclear
Security Technology Center (SNSTC)
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

10:40-11:40 | Session 1: Country Reports I
< Moderator: Vietnam >
Bangladesh
China
Indonesia

Japan

11:40-13:25 Lunch Break

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

Vietnam

14:40-15:00 Coffee Break

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

China

Thailand

Japan
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Workshop Day 1: September 11, Tuesday

€ Q&A & discussion of next activities, others

Workshop Day 2: September 12, Wednesday

9:30-10:00

Session 4: Cyber Security - Regulatory Framework and Capacity Building-
< Moderator: Bangladesh >
€ Presentation:
Japan
Malaysia
® Q&A

10:00-10:45

Session 5: Roundtable Discussion on Good Practice of Additional Protocol
Implementation and Capacity Building
< Moderator: Malaysia >
€ Presentation: Capacity building on AP
Bangladesh
Indonesia

Philippines

10:45-11:00

Coffee Break

11:00-12:30

Session 5(continued)

< Moderator: Philippines >

€ Presentation: Good practice of AP implementation
Mongolia
Vietnam

€ Results of the survey of member countries

€ Discussion: further actions, next step

12:30-13:30

Lunch Break

13:30-15:00

Summary Drafting

15:00-15:20

Session 6: Country Report Summary

15:20-16:00

Session 7: Concluding Session

Lead Speaker: Mr.Masao Senzaki, Project Leader of Japan

16:00-16:20

Closing Remarks

FNCA’s Representative, Mr. Masao Senzaki, Project Leader of Japan

China, as the Host Country, Mr.Li Sen, Deputy Director General, State Nuclear

Security Technology Center (SNSTC)

Workshop Day 3: September 13, Thursday

9:30-12:00

Technical Tour

Location: State Nuclear Security Technology Center (SNSTC)
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Demonstration Hall

Analytical Laboratory
Environmental Testing Laboratory
Access Control Facility

Mock Nucclear Material Bunker

Response Force Training and Exercise Facility
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