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Efforts toward an international-standardization on bioassay methods

for screening anti-fouling paints

by

Ryuji KOJIMA*, Tomoyoshi CHIBA** and Hirotomo ANDO*

Abstract

Translocation of marine organisms caused by ships’ hull fouling has been one of the major agendas of International
Maritime Organization (IMO). Recommendations of action against ships’ biofouling have been summarized in Resolution
MEPC. 207 (62) as the guidelines adopted in 2011. The guidelines note that anti-fouling system is the primary means of
biofouling prevention and control for existing ships’ submerged surfaces, including the hull and niche areas, and also
recommend that the shipping industries obtain appropriate technical advice to ensure an appropriate system being applied or
installed. Since fouling behavior exhibits a wide variety, it should be more realistic and effective to apply a voluntary scheme
to recommend the employment of the best available technology based on appropriate technical advice, rather than apply a
mandatory framework with numerical restrictions. As one of the tools to develop preferable systems, establishing assessment
methods for anti-fouling paints independent of geological and seasonal variation of the tests is essential. However, there are
no assessment methods yielding objective results available. Thus, Japan has proposed an international standard of bioassay
methods for screening anti-fouling paints that consists of three parts; Part 1 on general requirement, Part 2 on using barnacles

and Part 3 on using mussels that are currently under consideration in ISO/TC8/SC2/WGS.
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1. FLHIC

AR L D AR EN Y, MEEBRBEICR & R A2 MFT 2 L RME L 2> T 5. AWETRENC X 51
TR~ DR MHIT 572012, [EEEFHE IMO) 128\ CTEAMRIZRER Y AN EE > T D, fiffifio
T A KB UToKAEAEOBEBEIS IEICRE LT IMO 1L, (/35 2 KK OVEEBI O & K OVEFL D 7- 0 D [H
BREK) ONT 2 MAKEERSSR) | % 2004 AEICEHR L, 201749 A 8 HICRZILTZ. Z 05Kk Y,
LR OAEWEETRBE ~OHIH] - FEICE L C, BEMRIEENRIOGND X 91272 o7z. —J, IAOIMREEIC T
& LT-AEMOBENL, BIHEERRORELEZET 58T, NT A MKICES TRb Y, BHEREICE > TRER
ML 72> TS, 2D X H 7T, EMBEEREE LRI OV T IMO THF#ES L, F 62 [BNEERERESR
B2 (MEPC 62) (286 T IMO 1, FERH OB EMTEEBICEAT 204 RIA4 QLA RIA L5 )
% 2011 4£7 H 15 BIZEHR L2 IMO TiX, HA K7 A > OIESFEORTIRIEe, HA KT A OFTEICS
WCGERMNERILLTEBY, A4 FI7A4 DL E 2 —IZBT 2 FBEEEHA MEPC IZIRR S N7-720, K112

IRTHA BT A ORI DN THIERRED T T 523,

Awareness of Impediments to Application of Reduction in Research and
Guidelines implementation Guidelines level of Development
l l bioiouling l
Sub-Committee to review information from Member States and observers on level of dissemination and
awareness, impediments to imp tation, extent of imp! tation, and evidence of reduced
biofouling

Revision of
Guidelines, if
necessary

|

Sub-Committee or MEPC decision to undertake review depending on level of information available on
the implementation and effectiveness of the Guidelines

!

Comprehensive review:
To determine if the Guidelines are sufficiently influencing biofouling management practices and
therefore reducing the risk of transfer of invasive aquatic species

!

Action:
Ifimpact is considered sufficient Guidelines remain under review.
If impact is considered insufficient then advise MEPC of possible alternative actions that may be
considered to improve the control of biofouling on ships
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ZHDORGEEERIZE Y, IMO ZHA RIA KT iR L e 2 —42FEiT 52 L LpoTHEY, TON
RIZE > UIHRNEOWFEEIZ L > TREREELMTTZENTHEIND.

BUER b R 72575 & LT, KRG % £ anti-fouling paint)3d> 2. BHGEENT, MO BEKERZE -~
DAEMMNAEZIET H2BEICTH Y, BWEM ORGTEISEEZ RISy, T 78 BETEA(biocide) & FEH I ZHEC M /2 iH
B (1 HH720 O lem? OffED b OPGAIOWH B3 pg LLT) TH/KPIZIEH S, BEERmEE <G
D b « BAEMZH TN L0 MO EZBHIET D, 5o T, IAZEERNREOE WG ERE 28 A+ 5 Z & T,
NSRBI S W E PR A R T X 5. 7J4' RZ A4 L OBLENG, HRINIEANT DEHEEHZ OV T,
f%A R UBAVE IR m N2 & 2 FRNCHEGR L, HHANERESNAMAZERT D5 LBV ETHD. D
ToOITIE, MIEBATGEEIOPG MR & M U R 2 ERRAI Y L SN FIENLE TH 5.

2. 1SO021716 ') —XMIRE L Ei&

2.1 EFREILEORE
211 AAFS10DEF

IR A~DEMI BB I 2 B0 #AIE, HREZEE 12 & > I OHEERPTZ KT 5 2 & 12 K 28 % 1w
b, BROHET A DMK IEN D 2 &0 n, BRI L OBRERIROBLEN LR NKREVE, A T A
VIBRER TIEEB LI S TW R0, MREER IXE NS L 0 RO HRERZEm L T\ 5. Lol
TR G, WEEEL D H ERNCE L T D BEEXIRTZST T, A4 K74 O FEEZ IR TE v &,
IMO (ZHIWT SN D ATREMEN 5. A KT A L OERBOHEIZONTIE, IMO (2T 2019 FENICEERZ L
Ea—NREEINDZELRoTVDBL AR L Ea—IZB8W T, BITEOPHGRRIZT TEIHA R A D
BEEHE T 2IER TERWE IMO 2V L7256, HA 74 v OFBILE SRR OBRRIIC
IMO COZBNELFREER B D . T DT, 5% TA R 74 OFGALE G TMEROBEHRER O#LHlsRIZ )
T, BARIIZIEIANT A MKEBESKTEBIN TN D K57, BUERZBENC X258 (Bl zx, BhiiGHH
DOEAERIFIH], 1HHEAAROHIWTEEER L OWFA SN DR OBIEDORE) BTSN 5.

ARADTEHRE IV TS, KR ui%ﬁﬁ%f%ﬂﬁ‘éﬁ’ﬁr%(ﬁzﬂ@iﬁ‘ﬁ% v —F = A N~DYEE
Wik 351 1124 & (Marine Growth Prevention System: MGPS) D% (&, #HECE K OFRMARD /K (in-water cleaning)
WL Ry 7 EEFRE L TV DH. ZOHT, ﬁ’ﬁfiﬁ%?’ﬁ%ﬂﬂiéﬁf%@ﬁﬁﬁiﬁ%fﬁt IZ& o THE DK (the primary
means of biofouling) T 5 Z &M, A K7 A v 63 ICHMEIZEIE SN TRV, 2072, Fillabhih ko
TEES, EMBSEBEI LR 2 R 7o O ORISR ZBE LR L < 2 & IFEETH S.

FRCHA RTA Tl BB FIEOBRESNE LIZOWTIE, HMZEN S OMUIRT KA ARG & &
AWTWDIL T, MUEBIG NS L OMBSEHC BT 5 FEE1T, MIEPHGEEIOBIIZOWTETO & H%f
JERREEL T2 > TL . ZOTHDORRIE, MESLEMITTIER L, R TERHUEER OFMIZ S D fTREMD
V. T ORER, i*Jr%L%%Li %@7‘_&) WD, HEEWIZRE R X MRAEEZROONL 2 LITRD.
WoT, ZTOAMERET D7D , BUROFEFH CRIH AlHE/ i @ (Best Available Technology: BAT), & LT
FRFFHIC FEBLATR l‘i@%é(economlcal feasibility) F T2 L 0, BHGEHNFIE S TOIUL, TA KT A 20

THARD BTG E BRITRFA SN AN E D B X BILD.

2.12 sBRFAERME AL A

BAT % FHW - FSHL A DRESETIT, n\Tf BB C o UT BB O KB 72815 MERE (efficacy) %*'JHA‘ET“% %.’)1‘%’:&
Fr, bbb, FHoEHMBEOEMFIC L DFBIAEAT—LNMNE L 72D, ZOBREAT— LD FEIZIE, —%IZs
BSNAFARETH Y, g@ﬁﬁ’]’(ﬁ)’)ﬁfﬁﬁ@%éf%(ﬁi FHlT 5 HEB LT —F g L 72%6 A ]\
FTA L ORORMEE LTIE, MEGEEAFERET 5 FIERAT—LDBIER 2 &6, BHIGTEREDIR HRIER
HFEEINTHSGICIE L CW D RS 5. BURTIE, HFE (BRHOEES L3 E72130EmET) R LAsERs5
BEIOEA - i TIZAELTWTH, T4 KT ol - 0T, 4 K742 63 IZR#HLTh
%> appropriate advice AMAIZ 7R D033, KREBEK Th H72DIZ, DN OV T O BRI 22 5Eil-Or s/ s
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WEERD. o T, MIEGEOEANBIRO Y EEHHOEE EOAF—LTh-> T, FERAITHIEEE
BRIOREE - fi LIS, H=FHEAOHEMZENS OEIFNPNLETHA .
2.1.3 HERDOMELEZEH O BT &

2001 FORAOAFE/2EHEITEDOHIHNCES T 2 EFESK  (International Convention on the Control of Harmful
Anti-fouling Systems on Ships, 2001 ; AFS 55K FARICHE E - I=BHE @B O BB TR B I b S, B o
BPD/BPR (Biocidal Products Directive/ Biocidal Products Regulation) Dl ES, MEEHGEEIOWEEEREE U A 7 7l
(2 K DFEHA—HBOETIEM STV DL B5GHZ A2 EBG RN, WEREICH LT H0 ) 22
ZESHOTHY, ZOFHMMIBNTHRER®H D Z AR TRENRDHD. ZO7H U AZFHIIZBWTIE, —#
ZBHTBYERE DT — 2 D3RO biLD. ZOHEOEGIRET —# 1%, EVBUEBERE L X8R, MEGEE
N DIRREDBBMEREZ R Z EAVRENIUT LW, Lo L, EWEEEBEI 1O 7= D OIERGTEEENCIL, BAT
Th b L ERBMHTDEHERDPLETH Y, BEMENRO LS.

EPGHRITADTESCTHINC L 0 B 2R BIG THL 2 D, BB CTIMET 2 Z IR TH 5.
RREEPHTEEELOBITGYERRIL, SBEHLESEE B O ER (in-house) THHE SNFHli SV T\ 5. FHIFIANT,
FEHTIZ BRHIAITIRE (Bl 1 7 ABLE) 772 raft R0, FHAROMRECAMARIMRIC TSR A A B {417 5 patch test
ETHY, X (WA R Z 8 L COZRWERER ) 1S3 2 328K (IEBATG k2 8Am L7oslim)
DOIGHRREZ T 5D TH D, ZHHOHEL, MFEE S ORI, IEFICEMEOMTER OIS 5
RN EE L 70570 Y, a X NIZEAR & 7250 S 5IZ39HEEER 2V T, EWTGHRICEE L 5 2 DK
PRI, FEROHIERN I L OSSHI R AT R E <, HHENE L 2 RRIXE JOFHRE OREN SRR IR E < R
2%, ZOW, FMEBEIOGHRIREL L - MEET 5 Z EIXREETH Y, 2o oRBRICE, HEESE
BIENTRRELTWD. €5 T, MIEBHGEEIOGMRERHMMIZ IV TIE, &8 L7oslREREE T TRl 2 —iE
RO Z &I kY, BB ROBBEN R IND ZENEETH L.

FAVEMEREICE L i, BRINFLH%RH (ECHA : European Chemical Agency) DA KT A NI A &2 BN
HER®H LD, TONFIT N2 THY, BHHMERRICET 23 BRIEORM 72 SRl stl X2, 61
1L, BRINERE T 323 (the European Council of the paint, printing ink and artists’ colours industry) DBG{G{EZ S DT 7 =
HV L R— RO, K ERREREHT 2 (American Society for Testing and Materials: ASTM)!'04Z &, A2 #ER R J5 1A D FLa
Ed 503, FEMHEEERD raft HURICBEIT 2508 TH Y, BBE (=7 ~) 0oL T, BEMREE (TR
BR) 2 OWTOREHEIER W, 2D X 1T, efficacy IZEHT 250iRITH 5 6 DD, FEROFEMIZ OV C ORI < |
TSGR (raft 3UR) ORBIZE EFE->TND.

2,14 ZHREYHERIC K AMESEEHOEERETE A E

T HRPBRTCIE, SMUFEEHET D 2 L CTHIRMBEBIEOS 57 — X 2155 Z LN TE 5. AEMGHRICEELY
LRFAEHEER L, BB L OHBIMED & D ARENGEEIOMEREFHIIZ B3 25T — Z UG 3 5 72012,
AR ORGSR | A P S TR E AR U, SRBIS T O A EI TR L 722\ T ANGRIR & 329~ 2 44
DD, ZOX I RERAMAGOE D2 LT, BEMEEZRE LD b EMTORGERAHEEST 5 Z LA T
5. RENHCREGT A BEA ITFIEC L DU P E OBGYERRIL, THHEAEMITHRT 2 Sl TEWIE, ik
PBREE, 1EKSE (static) TOT L— MEZHWEAWRRICL S, (WPWEZO LD GHIlixtS: & 72 205158
BDH) DMl % < i ST 7M. ZoFEEESG B OBREmRIC Y L CGERT 255, —>0
RERMBERR DD, —20F, AMOMEREHIBRILEZ ) HBEMRIRNS R E KZE(LL, —RICBIEER OE
FES R A S <, BEHEIC S K2 2N —E MM O KRR (EF 145 BRRE) TRV EZERRIE LSS 2R
STRVRTH DN HERAEZ AW 7 R ERBRICE N T, 20X ) 2BEmOB b2 BET 2 LENH
5. b9 —0lE, BHEmNOEHT AR X OF O (F7213GH) W75, FBRAEZN ORI ETE
INDZEITLD, EREM~DFETH L. HGAINETT 5 2 & THIEMRZFBLT D ARENGEEHI R
%, = OBMEEOMREFNT D7 D11E, REREZRNOBSIGAI DO EE 2 B A~ DR X702\ — E i
T, Bl IZEY A (NOEC: Non Observed Effect Concentration) LA FIZHIEIT 2 0E R H D, ZhbHD
OOMEEfFIT 2 Z LR TEE, T RRBRITGIRGIT-CR IR LW EBIEOH 53k L 72 5. £z,
Z DR SE LD FBIED H LWERT — 2L, S SITEIRD Tier Bk, 77205 raft aERCFEMEABRIZ 10 1F

(342)



i LB e Eprms 198 25 FES (GRLFEE) REwmE 37

T ISERHHRBIOIREID, AR PR AT A — L e 0L, o T, FRRBRIIEM CEmIN
HHDOTIHRL, 1ERORBRIELHMAEDD Z LT, EEOMESLHEEOMREEZHEETEZ ENTE 5.

22 EEEIEDBRE
FBWMED BT RAERER T EEZBRNENBT Lz 2 L sle 7)) EBEErE VRS ihde X OV AR
%ﬁ%/@ﬁ%ﬁ%%\ﬂiéé/%V%@/ZTAﬁiééé(EWKWKWW%) ZHRWT, MERSTEERE
PERERTEAMRRER S & EEEYE L 9~ D s Bt S Q0D R4 ERIY, RBRT — X DIX5 X 2845

t _$#®ﬁﬁ$%ﬁ_ﬁ%%%%ﬁé — 05, HEEMOMEFETIAYTEIC LY Br b0, WAME R
=¥ 57290120, @ﬁ@i%@_ﬁféﬁ%ﬁ&%ﬁﬁﬁézgﬂ%é O, BIRLERBREL, AW
TifE J%E%w)/\*— MZo T, FHUCHEBRFEEEZ ED T2/ — N EMA TR E 72> T D, 1SO 1FRVEE - HilrE
DOEBSZRIEFEERTH Y, SENERICEVERESL Z LIl LA TH S, Fo, 20 L) 7SR
EDHIE U, EIRSIELICEHME S D £ 912720, S HISIEBATHGXIR OFLUEIT N 72 72 v, (sub-standard)
EHGN YR D00k E V1SS,
22.1 EFMZREIEORS

ISO/TC8/SC2/WG5 T DAMEAEZRIL, BHGAIZ TSI EEIDO A 7 ) —= v TIZHW IS TR AE
WRBRETH Y, BIREREOWERRIMEIC J 0 A& 2851k % FRC @8F (foul release coatings, AR
ITHEDINTTIIGHIT L0158 LT W% FIEE LBIVERERE 2 IRFFT 2B T, U a U ReT7 7 1 o REBEED)
HD) R0, NTAKEEFNTHN DN DBEEFIECITEA L. £z, AR, BEWH (pesticide)
SOBHEAIOBLIT A GR, = OMBHE 72 ITEBIIIER L 2nZ &0, ﬁfﬁﬁ%iﬂ@%ﬁﬂ®@%&%@x [gzE
PNZEE LTS, AERERIE, IEEEEIO MR BE T 2R BRIETH D, 4 DD 8— MBS,
I1SO 21716-1 1%, 35 OFREF L ORBRIEICEIT 2 —KEMCh 2. AR OFFEIIX 2 1R T FIEDE Y T
bV, BEPZELIEDOORAE G, BAE, WBREICXY, 819 (dynamic) 55, ##19 (static) J5
%, ERRENEMOEE A G DRI EMEE SN D, Fe, T RAEYREBRIC EE KGR E oW
TIE, M2 R T LRk L 72 D0, FOHFEICHOWTIFK/ S— b TBNICER T L Lo TV 5.

—>  Selection of a material for substrates

Coating of anti-fouling paint on the
substrates

Siphon or

spout

Aging of test panels

No

Inspecting and
pre-treating of the
panels are OK?

7 -

Seawater storage tank Peristaltic pump Test seawater tank

Test

2 1S0 21716-1 TOBEBRAFRDN 7 O0—R (£) SLUFKKHBREEOHKR ()

ISO 21716-2 1%, 7V ARFE (AFEAEZRX, Amphibalanus amphitrite Z=HERET2) OF 7V ZAG0E % A2tk
X7 RAEMER HETH D0, REREE, 70U AEOFRTR L OSRBREKOMRE, 70 RAEZINFT S
7N XLOVERE, AT K OGREBRE R OFE, 22O ST D, 1SO 217162 TOFEER T m—M %X 3
\oRT. ZORBRIETIY, FTEDSRCEHE L= 7 ) REVAEDOEERIRAE 234 UAEYRBRIcib-d 25 2 & Lo

(343)



38

TW5. AWRBRIE, TUKSRIET T, D omd@ il « B S 7RI T ok S A, FHRIX FE i3 X
LBz, AT 7 U7 L— b 2 fEHW TR S LD 7Y X6 (K 3) Z2HWT, FERXE 723X o
RIS T 2 % 7 ) 2V EOMEBEAFHIT 5. 0T, BB LIS OLETICAE L7 (8L, JECEA,
BRI CAEFT 2EAELEHIT S, 2 o0[EFEE Y, ERIXE LUORRXOF 7Y 29 ED A
ok, TNODOMNERZHES 52 LT, MENHRBIOMREZ T 5.

~

Preparation of test Preparation of triangular prism TOp view S

organism and test Charging test water
seawater Procedure in Assembly of

Sy
KR
N
&
L3

Collecting and Figure 1 of trlalr‘xigrur:ar
rearing adults IS0 21716-1 p!

AH ) ischarei
Preparing and o Discharging
culturing test seawater
nauplius

Operation of the test
Storing o

cyprids Cyprid viability i . . SR e
test Bioassay Side view

Preparation of
test seawater 1

’ Validation of the test ‘ ’V

]

Data treatment and interpretation of the
results

W o  Cyprids of the barnacle

B3 180 217162 DAEYHBR I O—R (£) 8LUVANSTY XLOBHEE (H)

ISO 21716-3 1%, A WA FR(CAKEREZZX, Mytilus galloprovincialis %= HESET YD H % VW 2K T R A3k
FETH L. BEBRIEE, A A hBOEE - BlEs L ORRBRIEKOFR, 1 A OB ~OE ek, £
Wik L OGBS R OFH, 7O SN TV A, 1S021716-3 TOER T n—X% X 4 1R T. ZORBRIET
L, FTEDKRMIETEHTE LicA HA1E, HBREREIZHIE S o, BIE®OEEROEYEE 2R L LT, A%
ARt EIND 2 L Lo TS, AWEBRIT, KRS T T, D oREICHIE - FE I BREE T T3
SIND. A HTA1E, FERIXB LOSRX oORER FFRmis, [FRE OS2 5 X5, BB Sk E ol
A= —Z T, 1B H0 5 EEIELE - BEElbsid (Me). 411, Bk @ Triko7 47
A2 R EROCTNERCEET 523, BEESHTORDUC L 0 2R E2YWd 25 2 LN TE, Zo-oiREL,
MEREOREZT 77— (RAROEEMBEIIRD @a TIROM) 28153 T& 5. Lo T, ARBRTIE, 4144
DA & FEER X F 7= 1 doe FRIX OFRER Fr RIS - [ E b S d R8s, 77 — 7 TR 512 2 & C,
MEZFIL TS, 2SO RRIEREA T 5 2 & T, MEBHGREIOMEEZ T 5.

Preparation of test Preparation of test / control specimen for Top view Side view
organism and test the test
seawater Fixation of Procedure in e S N .7 S~ N
- —— mussels to the —— Figure 1 of 4 - \ (S . \
Collecting and | | | Validation  of test surface 10 21716-1 e ) ! T
acclimating the acclimation I ~ | " 2 ~\®
mussels \ I\ D~
\ 2277 7
Preparation ‘\_,’; \\\~_ —’,
of test Operation of the test II N i —
seawater ] Yz
\ 7 J /
’,——~\\\ /:,——\\
’ SNa -t N o et fi
B \‘ - \ zzzz  :The adhesive-infiltrated
’ Validation of the test ‘ ré ! '\ N\, filter paper (fix the shell
N ’l \ ,’ on the test / control
\
1 L NS o

Data treatment and
interpretation of the results

B4 IS0 21716-3 DEYRBR I O—H () BLURBRA~NDA AIEEILAE (B)
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op

ISO 217164 GENMERETE) (X, # (EWREIIRGH) 2 AWk REWRBRFIETH 50, BiIfEH
FHTHLHI. i T b OIEERE, BT — & OFGHRIT FEEZ W CHEEREZ Ee LiHii+2 2 & &
LTW5.

222 BEICEDIFETOE[FL L WIKR
EFSERE L, XS IO T FIRCHFEINIESND.

i BB
#73RIEZE(New work item proposal: NP)i2H NP&EEE( NPZ$F)
W neE125Em)
YE B ER P&
{EZEJRZ(W orking Draft:W D){ERK FELRZE(Committee Draft:CD) & 5%
'cmﬁ%ﬁ( BRI , SHIckY HERAAE
£ B RERE
CD#&st- 1% EEEERZE(Draft International Standard: DIS) &£k
O DISHE( 12;8R) . 2nd DISLKIES B

B 2 L[tk

XY

Eﬁ?ﬁ(lnternational Standard:IS)FITAR, F1[EIREEREHRE

1
X
=
iy

D[S*ﬁﬁ' %E% ZZ(Final Draft International Standard:FDIS)%$%
FDISTRZE( 83EM) , FHIZkY HEEATEE
KGR
FDISIRET- T EfRE#E#&(International Standard:IS)F{T&R

“

FEATEXRE

FDISICXY 3 BELFE L DBE ISORREBFEFHH 5ISDFELT

M5 ERMZERTETCOTOELIDOHE

AIEWERIZONTIE, AAREE LS LOEBREEEIR A > 2 [# 23 (International Paint and Printing Ink
Industry Council: IPPIC)DH{GEEHEZ IS (IPPIC-AFWG) & 2015 FEEN Ok a el C& =, D%,
ISO/TC8/SC2 IZF: T, NP CHHRR) & L TOTHMEFT A L, FAEERE L L TNP HE S nk 275, 2016
5719 B2vS 2016 48 H 19 B E TOMIME Sz, L LR S Z ORI TIE, NP RIS (%
HE D 2/3 LI LDk L, BRED 5 H P A 2 /N— (participating member) 5 #[E D% A 3— R Zimi7T=T
ZEMTETHAREING DT, ZOd, BHENE, MINEEHEER ~OFEOWIKIE, NP NAEDHHA
EWENE, 3 L O EN kT 2 BEHGE S ~ O EME D 728, 2017 4 3 H @ IPPIC-AFWG HEEH
ICCNPIZFHT 27V BT —va v EFEELIZ. D%, 201746 HIZ TC8/SC2 #amni~A > b (E[FH) T
Bl S, B EIE, 1EEZRBRSMTESICAT T, A K74 L OBEEER~OKE, NP 2RO LEM,
ROLNNCRBRIEONERAE B E LIV —2r v a vy 7&2BE L, NPIREA IR 8 S B 7-20,

ZIH OFFTER AR T, 552 O NP #2275, 2017410 A 6 H5 2017 4F 12 H 31 H £ TOMIRMFEE S
7o, TORER, NP (X 2018 4F 1 HIZEHIR 41T TC8/SCU/WGS ™ FE L, 1SO FHd 21716 BNEIVIEHN-. %
D%, TC8/SC2 M MEBHEF KT (w/L A) CTHME X4, WGS 1IAKEM 722 WD (TEEIRZE) k2 Bith L=,
BRI, AVN—ENLDa A M KBEL WD ZEIE L7223, WG5 TOE#E S DTS H 5728, WGS
KA TCS/SC2 MR ECTICHMA A ZRET A Z LICEE LTZ. 22T, 20194 1 HIZDIN (KA Y HiEHS)
NI VT SEBCTHISAZBE L2 Zh b 0S8 %R T, 2019 4 6 HIZ TC8/SC2 MM HAR Y —F
SNR=7 TR SN, WG5 X WD 28T 25 L &I, CD (FEAFE) HEICMT CTHET D Z LIZAEL,
TEZEZfkE LT 5123,
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3. FLEOBELUVSERDTE

VAL S X 2 AT EITEIL, IMO 1B D K& O —D2 L 725> TEY, 2011 FIZEIR ST
HA RTA 42 kb, i%@ﬁ%%ﬁ@ﬂﬂ?ﬁﬂ#;%ﬁméﬂfb\é. UL, ER~OAEME %54 ;@Bmﬁé_e
IEREECH Y, S OICHRSRPEEBOERNH 5 Z L IIMNEDOFER L 2> TN, 7‘3“4 R A DEKIMRIC

DTSR ORIED KD HAVD FIREMDN B D03, SRR AW DA EZEBN KNG T D72 OI11E, m—R 72 % n%
TEHOTIERL, HHFEDOT R A RCEES < SOl o fH 2 #ELE 42 HiEn L % u\ Z D X D IR A A
T DODFEO—2E LT, ENBEEIOMAEZ LB TN+ 2 BRIEOHNINBETH D.
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