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Introduction
2 Vision
Levels of Ambition and Guiding Principles
(1) Levels of Ambition (HIiEE#F)
(2) Indicative Checkpoints(HIiEE%)
(3) Guiding Principles
4 Candidate Short-, Mid- and Long-term GHG Reduction Measures with
Possible Timelines and Their Impacts on States
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5 Barriers and Supportive Actions; Capacity Building and Technical
Cooperation; R&D

6 Follow-up Actions(7A40—7v 7 7o23>)
7 Periodic Review of the Strategy
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ENHD. COBRGFUTORTEIHE=ND.

€ccs = Coc — €cc — €1 — €5t — €

C [EUX - AR UTZIERD CO, (CHHZ I DHREHE(RMA : 1004F)

E,. CO, DX, E#E. B0, —ISETEICRIE S D GHG HEH=

e  ERHREIGIADEX(CEEYS D GHG HRtE

€y [OUX CO, DETEE(KHA : 1004)(CREE T D CO, HitHE(RARETE P PATEIIAD CO, EAR(CFHAT DUIHEMDH DF/HZEZD)

e, CCS [CEiEd 2iENMD GHG Hit=
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Tank-to-Wake (C$H51FD GHG s@#EDHER (1/2) ClassNIK

1

1 (1 ~ Tog Cetin.snip cfug)) X (Crco, X GWPgo, + Cren, X GWPey, + Cry,0 X GWPy o) +

LCV 1
(100 (Cshp ship + Cfug) X Csfx X GWPfuelx) - SFC Xe.— [SFccu X eccu] - [eOCCS]

BN T ([CTRILE—ZHREN SRV REIOEE (I SRR SNERNOBERCH T 3E8) (RBES/EBETOCIRUIS Y

GHGqy =

T—ANSHtEN SN ESD)

Cslip_ship= Cslip * (1 - Cf ug/100)

EME 2N (CTRILF—ZHEEN SIRNITRR DEIE (TRILF A DEERR W I 2E8) (RRE/BETOCRBL0I5>

DT — AN SHHtEN SRR EED)

Cryg BRSSO & TR)LF—ZHgRE COR TRNZTARH (S RFTARDIRE. HHE. 2 U\(EHK UIZRR) 0EISG (i (CE RS IsRRo
BE(CHTDEE) XERDTNFRTEIREENMRESNZFTIOERED.

T HICSENSRENRAZDEEER I FEEL : g GHG / g #HHY). B : INGDIBA(E 1
R DIRSER U/ RSB GBIRIC & BHHED CO, HHERERA(g CO, / g RMBELIIRR)

A DRI R Y R SEHEBTR(C £ BHEHD CH, FEHHREIRER(g CH, / g AMMAICHEE S NI
LNG/CNG AEITIE, Cyy angine ' Crome DIREVEIBS TWBT2b. NSO TIE Cpy (FEOET S,

IR RTY RSB EIBAR(C K BHRHD N,O HHEREFE(g N,0 / g MBA(CHHESNBIH)
CH, DL00AERIDMIRARALFL (IPCC BSREPMMEECEI<) : 28

N, (D 100ERIDUIREIEILAL (IPCC BSRIHTREBECEI<) : 265

I 8 CEEN S RENES RDL004HOMIRRELAR (IPCC BSREPMBEECES)
P iae GEESTURROTSREC &> THRINSN S E)

Cslip

Crera

CHARTING THE FUTURE 7
Tank-to-Wake (CHFD GHG s#EDTER (2/2) ClassNKK
1
1 (1 - Too (Cetip snip + cfug)) X (Crco, X GWPco, + Crem, X GWPcy, + Cry,0 X GWPy0) +
GHGpy = v
(100 (Cshp ship + Cfug) X Csfx X GWPfueIx) - SFC X e — [SFccu X eccu] - [eOCCS]

DI (A ARZDEBIC L ORET BHREIEN . TEW BOBHCHVTERSNBN ESHERET B IhDRBRFE, 0 Xt 1 £F3,
P /AT RDEB & B IE

| BRIBLETIZ CERRAIE BIE Y DICHDREA by o £ U TEIUIRSNIZERFEH CO, NNSDHREIEN. TtW EOFTEICEBESNZINESH
ERET DIEDHDRRFFE. 0 X(E 1 £T 3,

PRRIBE TIRRURIRICHVTEIRLTE CO, ZARIMINERIET B/ DRER by o & UTEATY 3 2 & (0L BHREE (e, R e, TEE
EENRHSED) XERBHERDBERENBIET (S, X ¢.] OEREO.

fin T CO, ZEUR Y BiRZREUNETEE (6,.,) ([ K DHFEME, CCS Hfin L TITHONDIHE. Btz CO, DEUR - ATEE(C K> CEBEENIZHE
EEYCEET DVENSDD. Hitieniz CO, EIR - FFER(C L > CERIEEN/ZHHEEE @) (CE £ LRITNIERSR0,
LEROPHEIENS. CO, ZEMR(e,) L. BARETERE THi%(e) T BBENBE U DTN TOPHCEARE (CHTIHEESD) 22 LI BE
NHd. COBRFUTORTHEEZND., XERIHERLPHAFINhIFTOMEEEO,
€oces = Csc — €oc — € — €5t — €
o B - BFEBLTE CO, (CARS T BHRHHE(RHA : 1004F)
e, CO,DEWR. Eff. it TO—BETRICEIET S GHG HHbE
e, EHRESFANOEXCEEY S GHG HitE
e, [EUR CO, DETER(RER : 1004F)(CEHEY B GHG HHEE(RAATERRTEEMAD CO, EARICRLE T DOIEHDH D/LEZEED)

e, CCs (CEHiEd 21BND GHG HEtiE

CHARTING THE FUTURE 8




Fuel Lifecycle Label (FLL) ClassNK

Fuel Lifecycle Label (FLL)

v FLL (&, A CTERAESNIZBRPIRIILF—F v U7\ FU—F)DSA THAIILT7EIAA>S MCET D
BIRZINE - (RET DIEHDIAMTY —ILT, S THADILICHITD GHG HEHEDFHM (C1ER.

v FLL (& . BAIF®D 5 DOEZEED D S8Rk,

Fuel type Fuel Pathway code Lower Calorific Value Share in fuel blend W1tT GHG emission factor
(blend) (LCV, MJ/g) (%MJ(LCV)/MJ(LCV)) (GWP100, gCOZeq/MJ(LCV))
Emissions credits related to biogenic carbon source [Emissions credits related to source of captured carbon
(e, in gCO, / g fuel based on GWP100) (€ceyr In 8CO, / g fuel based on GWP100)]

TtW GHG intensity Value 1 TtW GHG intensity Value 2 Energy Converter
(carbon source NOT taken into account): (carbon source taken into account):

TtW GHG emission factor (GWP100, gCOZeq/MJ(LCV)) TtW GHG emission factor (GWP100, gCOZeq/MJ(LCV,)

WtW GHG emission factor (GWP100, gCO,,/MJcy)) Sustainability [Certification]
Note: Part D = Part A-5 + Part C-2

CHARTING THE FUTURE >

Fuel list with fuel pathway codes #ll (128#E DA #EIE) ClassNIC

Feedstock structure Conversion/Production process Fuel Pathway
Fuel type >
Feedstock Type | Nature/Carbon Source E“ergr‘;i‘z‘:s'" the Code
HFO Heavy Fuel Oil

(VLSFO) (1SO 8217 Grades RME, RMG Crude Oil Fossil Standard refinery process Grid mix electricity HFO(VLSFO)_f_SR_gm
and RMK, 0.10 < S < 0.50%)

Liquified Petroleum Gas Crude Oil Fossil S.tandard. refinery process and
(Propane) liquefaction
Liquefied Natural Gas Standard LNG production

LPG

Grid mix electricity LPG(Propane)_f SR_gm

Natural Fossil N N X rid mix electricity LNG_f_SLP
(Methane) CUITEIREED ossl including liquefaction Sl e LS
CO,: Fossil Point Source Carbon
Liquefied Natural Gas Capture . . . o -
LNG (Methane) CO, +H, H,: Fossil Steam Methane Methanation and liquefaction Grid mix electricity LNG_fC02_fH2_M_gm
Reformation
2" and 31 Gen. Gasification of Biomass and
Methanol Methanol Biogenic X Grid mix electricity MeOH_b_G_MS
feedstock g Methanol Synthesis b |l

Water + Dedicated Photovoltaic and/or
‘508 Hydrogen Hydrogen .. Renewable Wind and/or other Electrolysis
Electricity X .
and liquefaction

Renewable

.. LH2_EL_r_Liquefied
electricity

N,: separated with renewable
electricity

Ammonia Ammonia N, + H, [ R e Haber Bosch process Grid mix electricity NH3_rN2_rH2_HB_gm
electricity
m Electricity Electricity Fossil/Renewable - Grid mix electricity Electricity_gm
Wind
propulsion
CHARTING THE FUTURE 10




HA RSA > RE&DmARBOES (BREERESEAE) (1/2)

ClassNK

Fuel type Source

Fossil

Production process

Refinery

Biogenic

Diesel oil

Extraction and purification, Transesterification, Gasification and FT Synthesis, Anaerobic
digestion and methane separation and FT Synthesis, Pyrolysis, Fast Pyrolysis, and/or
Catalytic Fast Pyrolysis and upgrading, Hydrothermal liquefaction and upgrading

CO2: Fossil Point Source Carbon Capture, Direct Air Capture,
Biogenic Point Source Carbon Capture

H2: Fossil Steam Methane Reformation, Electrolysis of water,
Industrial by-product hydrogen

FT Synthesis

Fossil

Gas Processing Plant

LPG
(Propane)

CO2: Fossil Point Source Carbon Capture, Direct Air Capture,
Biogenic Point Source Carbon Capture

(Butane) H2: Fossil Steam Methane Reformation, Electrolysis of water,

Industrial by-product hydrogen

FT Synthesis

Fossil

Gas Processing Plant

Biogenic

LNG

Thermochemical gasification followed by methanation and liquefaction, Bio-derived
LNG via Anaerobic Digestion

CNG
(Methane)

CO2: Fossil Point Source Carbon Capture, Direct Air Capture,
Biogenic Point Source Carbon Capture

H2: Fossil Steam Methane Reformation, Electrolysis of water,
Industrial by-product hydrogen

Methanation

Ethane Fossil

Gas Processing Plant

Electricity

Fossil/Renewable

CHARTING THE FUTURE

11

HA RS 2BomARBOES (BREREBE) (2/2)

ClassNIK

Fuel type Source

Dimethyl Fossil

Production process

Gasification and DME Synthesis

Ether

(DME) Biogenic

Gasification and DME Synthesis, Anaerobic digestion and methane separation and DME
Synthesis

Fossil

Steam Methane Reformation of Natural Gas and Methanol Synthesis, Gasification of
Coal and Methanol Synthesis

Biogenic

Gasification of Biomass and Methanol Synthesis, Reforming of Renewable Natural Gas
(biomethane from Anaerobic Digestion) and Methanol Synthesis

Methanol

CO2: Fossil Point Source Carbon Capture, Direct Air Capture,
Biogenic Point Source Carbon Capture

H2: Fossil Steam Methane Reformation, Electrolysis of water,
Industrial by-product hydrogen

Methanol Synthesis

Biogenic

Fermentation, Pre-treatment/hydrolysis step and Fermentation

Fossil

Steam Methane Reformation of Natural Gas, Methane Pyrolysis into carbon and
hydrogen, Gasification or Carbonization of Coal

Hydrogen Biogenic

Gasification of biomass and Syngas separation

Water

Electrolysis, Thermochemical Cycles

Industrial by-product hydrogen

Fossil

Methane Pyrolysis into pure carbon and hydrogen and Haber Bosch process, Steam
Methane Reformation of Natural Gas and Haber Bosch process, Gasification of Coal and
Haber Bosch process

LT E I Biogenic

Gasification

N2: Air separation

H2: Fossil Steam Methane Reformation, Electrolysis of water,
Industrial by-product hydrogen

Haber Bosch process, Thermochemical Cycles, Electrolysis

-0

CHARTING THE FUTURE
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F I A ) MBEERBEDMEICEET DME ClassNIK

B GHG BEVPRBFHERRCHE/ETATDCE. DVRDORREESNZET DD, TIAILS
EMERATE. T I A4 MEGRREODDERTFHRREZECEHIE.

B GHG SBERBEHDT T A4 MEZHRET B (CIE. 72 &6 3DDERBDIARNIDHHIRICS
WT. &HHEIRT GHGHEMEPRERMZ RS, TORODOLRE (RFNRME) 25T A MEE
U CERA.

B GHG SEVREFHRDT I A4 MEL D EBNIBEZERALIEWGE. B=ERaRf(C. 1
RSA 2 (CRESNIZTERICREVKROSNTZ, EIROIEZ ERTIHE,

B FERMEAHERRBIDBE. GHG ME (WLT) OXBDEFERHSNT . 7T A4 )b MEDIHER.

B ARHREE(Fuel Pathway)h' - RS+ D ICEFENTULVRWERRIDIEES, RIBO:EMIBEHRERE U.
FE=FRZZITNE. EROMEZ(EHETIEE,

CHARTING THE FUTURE =

Initial default emission factors per fuel pathway code (1/2)  ClassNIC

WtT GHG TtW GHG
. , Lcv Energy c;co C;CH CGN,O | Cg,/C e . .
Fuel type Fuel Pathway Code intensity e il g2 SlEyitE ¢ intensity NOTE
H- (8C0,/ny | /8| Converter (@con/giuel] (gCti/giuel) | (EN.O/gfuel) | (mass %) | (5CO,u/8 uel) | (gc02eq/M1)

F e HFO(VLSFO)_f_SR G e K/leéglcug?fm)
1SO 8217 Grades RME, _f_SR_gm f .
G 2 RO 05 (oo 16.8  0.0402  Combustion 3114 0.00005  0.00018 MEBC 3640
<0.50%) Engines (ICEs) GHG study
Heavy Fuel Oil Resolution
(1soie2a7iGracseRME, “FFO(_*I*SHFO’—f—SR—g’" 149 00402  ALLICEs 3.114 0.00005  0.00018 MERC.3oa02)
exceeding 0.50% S) el GHG study
Light Fuel Oil ( T Resolution( )
(iSO 8217 Grades RMA,  LFO(ULSFO)_f_SR_gm MEPC.364(79
KB 2 RIS i (fons) 00412  ALLICEs 3.151 0.00005  0.00018 MEBC 3040
0.10% S) GHG study
Light Fuel Oil ( L Resolution( )
(IS0 8217 Grades RMA,  LFO(VLSFO)_f_SR_gm MEPC.364(79
KB a0 RNID, 1025 (Fonu 00412 ALLICEs 3.151 0.00005  0.00018 MEBC 3o
<0.50%) GHG study
Marine Diesel/Gas Oil Resolution
(D LSO, “;'D°4 MGO(ULSFO)_f SR em | 477  0.0427  ALLICEs 3.206 0.00005  0.00018 MERCICAZR)
maximum 0.10 % S) (sl GHG study
Marine Diesel/Gas Oil Resolution
flsgeatiiClacesDvy ;‘;'004 ;"'GO(VLSFO)—f—SR—E"‘ 0.0427  ALLICEs 3.206 0.00005  0.00018 MERCSOER)
0.10<5<0.50%) 0sst GHG study
Resolution
LPG(Propane)_f_SR_gm MEPC.364(79)
‘i LPG (Propane) (roh 0.0463  ALLICEs 3.000 0.00005  0.00018 MEBC 3oal
GHG study
Resolution
"X LPG (Butane) (L;’G“?I‘)"a”e)—f—SR—gm 0.0457  ALLICEs 3.030 0.00005  0.00018 MEPC.364(75)
0sst GHG study
=
CHARTING THE FUTURE i




Initial default emission factors per fuel pathway code (2/2)  ClassNI(

WLT GHG TtW GHG
Fuel type Fuel Pathway Code intensity (':;I‘jy) cEnera{ ( Cgifof:el) ( cﬁ:/clllf‘:lel) ( Nca';"g,e., ::;i:g:ﬁ/"g € intensity NOTE
(£€0,.,,/MJ) & SEELE (SRl Bl Bl 5} (g20seq/8 fuel) | (gcozeq/my)

LNG Otto (dual fuel

medium speed) 3.5/-

LNG Otto (dual fuel

soRiEpeed) 17/ Resolution

LNG (Methane) LNG_f_SLP_gm LNG Diesel (dual L MEPC.364(79)

31 (Fossil) 0.0480 fuel slow speed) 2.750 0 0.00011 0.15/- E‘,’_‘”(;t"t"ﬂo

LBSI (Lean-Burn 2.6/- stucy

Spark-Ignited) .

Steam Turbines and

boilers 0.01/-

LNG Otto (dual fuel
medium speed)

LNG Otto (dual fuel

slow speed)
LNG_b_AD_gm LNG Diesel (dual
LNG (Methane) (Biogenic) i ey el 2.750

LBSI (Lean-Burn
Spark-Ignited)

Steam Turbines and

boilers
n Diesel (FAME) FANERDRIREReME2ndeen 208 00372  ALLICEs
(2" Gen. feedstock)
77 Renewable Diesel HVO_b_HD_gm_1stgen 14.9 0.0440 ALL ICEs
(HVO) (2" Gen. feedstock)
H2_f_SMR_CCS_gm ALL ICEs
i/dioeen (Fossil) R1200 Fuel cell ®
‘P3| Ammonia NH3_rN2_fH2_HB_gm 0120 IEACEICES 0
(Renewal, Fossil) Fuel cell
. — -
¥ GHG 58E (WtT) OF JA4)L Mild. HFO FD5TE5E UDERE TN TLVRL
-0
CHARTING THE FUTURE 15

ARG HRREEEE%E (Sustainability) ClassNKK

B HRRBOFFHRAIERIERS A I IIICHBNT,. UTORIET—T - fimZEEU T

1. GHG : S&alseemAaReiE. S+ 91 IR — X THROMMAREN(DCST — 4 3ED DRAEHERD T RILE—R— I NEFL) &K D ECGHGHEHEN

22 AN
2. R : SHEEamEm L. AT RILE—EOERC L BCHGREZEME TS, BN - RS NZREDKGIEERIET S AT, RFBPIRD
FIINAD> MRS B,

3. BH/IRIF—IR: WTTAROBHRAZLE & T SEETEDMARY, RINCESHASNZBAE. BETE. BTN, EMHEROES -
IFRINF—EERTBETEEEND. CNSE. BEELIEEOBRELALCEMENGD, ATE—IBCRRENEHERT ST S TERESND.

4. EENLTMFIAZ  seaaeommmE. RESHEOZV\ TN S5E85N3) (A AYINSESNBEDTEHRB . FHalaammmNOERE .
EEORTIFIBOZLICERY B ERIMET 3.

5. REHENIMFIAZL  ssaeomBRRoBERNORE L. FMicN 38R T ADHTRET 3 TR ERICEENABESISRITT %
BIRCINZ B,

IK : AR RIARIDARE (S, KE & FIFIRIRE R HE I LS E B,

ZER : HEEROMAREIOAE . EROBEADEFEEBINRICINZ 3.

TIE  mmaammRROsER. HEORSM RS EEE LTS,

FEEY EACFYE : SeaeommnBOEE S, BENOEED3EE S LENEOBEREM#F L E1ET 3.

10. RIBHEE  SHaeomRBoEE S, EMSEECEER. HIVHREY — CREMIFE LTS,

> FEFEAIAEEDT — X - AIEEERESNN, BEANRRIEENRESN TR, 5%, RSN FE

> TOMDHRN - FBENFFHGAIREEDT—X - AIEICDVTI(E, S%&. RIS D ulEetd D

> FHRTIASIREI & LT, ICAO CORSIAT [FEAEARICH U TGHGHMEN 10%iM%. EU BETIRIF—IES(RED II)TIX65%HEiRE

e N

CHARTING THE FUTURE -




IREE MO EREE ClassNK

1. REIRURIIDESRR
v Fuel Lifecycle Label (FLL) (&. S#. IMO DRI DIHA IV RAICH O T, EZBICRIDREINVREIZZ(TD &

v FLL @ Part A. Part B. Part C. Part E (FE/RDRME(C K DIRER VR Z =T 5N B0, Part D (& Part A, Part
B XU Part C DIRHERER(CIRIRVRIIE R T &,

v FLL @ Part A-1 H'5 Part A-4 KU Part C-3 BMREEESNTVDIHE. AAA RSA 2 (CEFNDT T 4L MEZENR
BERT(CEATED.

v FIAI MEL D EEBNZRBOEZERTBCIE. S, IMOWHERT ZHA YRS T, BB ICLBHRIIRY
RIERIBT &,

2. FREERF— L/ BUBDIFE

v FLL OWSERUSRIEC (3, BHET BEBIERF—L/MAEZEA,

v BRI BIRERF—L/FHE(E. IMO WREUZH AT > XZ2ER LT MEPC BVEGR L. HARBESNIZEREERF— L/FRHED
UX B —RICAHSN, BICRESNS.

v ERIREREER F— A/FRIBE AR T DICHDRE(L. SERAFRESNIEECLDHER-R EHC, RFEDZHC MEPC
[CIREITD &,

v IMO OVHEHEARDEE. ERENRUBRFREEMIL. BERFT— ABOATFHZER T D2HIC. SBEERAF—LDER
[CENZHEAH. BERUFRER, B—HICRE=ND L,

CHARTING THE FUTURE o

SIEDFIE ClassNIK

B HA RSAOEZARTBIEHOILVARIFTOR - IIV—T (CG) OI—F 1 R—%F
< EC. I32)L. HARINK)

B CG @ TOR (MEPC 80 iREZEIR)
< GHG 3BEDT J )L MEFFKDHDT —SINERT> T L — FDRE

< GHG S8E(WtT)DF T )L ME(E HFOZFDSIER UNEETE SN TLVRWZE, TOMBRBDT T A4 )L MED
FFERUEDED

& THFIAZCICHDRER. AT 2IRE. SRRRIDOERERE U TORIRKER, RO E CCS DEIRKSR. F
DEDFNAFRE SN TUVRZSD, TDED IR \DIRES

< MEPC 81(2024F3RARMETE) (CH hESZiRE

m FFERRIREIEDRIEERUSB=ERIICET S TOR (IMO EHF/DHF XY : MEPC 80 REFEIR)

< BFIRD—U2 3 v I Z2EQ023F12AFE) L. MARKORROREMERIET —< - AIH) DRI EEZ
(FO. MBIDFBEERF— ARUEBE=EREE(CDWTIRES L. MEPC (C3R&E

AHA RSA > Z2BRAY SRFN/R GHG HEFXR/ABICDONTIE, SEBRFETNDIFE

CHARTING THE FUTURE 8




B X

ClassNK

2. ARIEREIE

v RZRE/ BN/ HA/BIFRBICET SR

SERAF—LDBIR

1. MABREDS A IBA D)L GHG BECEATIHA RS>

v MRARBOYT SA F I — > R0k

e

CHARTING THE FUTURE

ICAO [Cc X BinZEREIDFF el sETEREAF— L (SCS) ClassNIK

EPR RERZEHEI(ICAO) TI(X. CORSIA EigIAR(CEF)DBEAF—LA(SCS)S5 1 TV IIICHITS CO, HE
=30 = = Y
HEEHHET S EHOREEENBIENTNS. e T

UT"CMP“’.J m & & - ﬁ—*r

Trader/Storage Fuel Supplier Fuel Operator
Origin Pul (Blending) at Airport

L \JKJ \J

XXXX.

s whnk i d

un

e /31 —AAT)
TRI-AATI
S

CORSIABHRM(CEF)  1cAQ BER(CLBERHEHD SCS DFI
- - (20238 S)
u u m ISSC CORSIA
H RSB CORSIA
BNEEE  SHTEIEEERE—A(SCS) _ -

1. BREEEESE (L. ICAO BESHSHERET
Certification Scheme) (CFREEEKFET D,

2. SCS (& ICAO ESEAH SEREZ T/ CORSIA DIFGAIEMHREELFAL T, BAZHHL. &L
BE(C(E. CORSIA E&ARI(CEF) & UTRET .
X SCS W\SRERZITIEEREMERE(CB)N. BERRBIZINESHERZENM.

3. I775A>(d CEF ZBA L. CORSIA [CHIFDATY bEHANSHIEHIBZEERTES.
CHARTING THE FUTURE @ 20

[T ES IR R R IESREER +— A (SCS : Sustainable

C#'RSIA
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GO (Guarantee of Origin) #IE (1/2) ClassNIK

B EU BEIFRINF—IES(RED II)Tld. IRILF— [EH. HRAOKRESD). B(SERE)] (CRALT. &%
HBEE(ICZOBIRIE - 229 3EHIC. GO (Guarantee of Origin : BHSIEHA. LWDEZTEAR
BETERESNED) ORTEEBFITED. NEEN GO 2RITI DL THIRBRERIL.

B GO (FPECKLDBIRFADERCTHASN., miSESNERTEREl. FEEA(E IMWh, B31HIR (& 1 5/,

B JNEAENETE UITHEIN GO DFAT - BEr - HEZEE, IETEHEEITRILF—D4E - B5l - #HEHh ST
LIcE=4E,

BAFUR-AS>2H - TSR - RAYTIE. BHOMICINAARAT > GO HIEEBE,

B GO OFE(HJEAERICHD. KH - BAOHKE,

BIFRREND GO FIEDAA—>

o0 :
A | GO(EMEMER)EMENRIFILF— DML THRT.

oor A | EREREE IR (Issuing Body)MBML, SRAFAETEE
NS XX GOREEM (Book &Claim7 ).

v SRAFLAEBZEITS L THBIROTELRZMLE.

RiREN
BIRFEEM GOiIEE
T&eom=
CHARTING THE FUTURE 21
GO (Guarantee of Origin) #IE (2/2) ClassNKK
m CertifHy 7O>T o b Q. CertifHy

v BRINT @I -2 KBS IMERRKRD [EE] =175

EEBCTNBD GO RF—LADEE(ICEIFTOS  Soererniom e
2 TCertifHy] %2015&NSEHEH. BOE e kD s i 0= mo ovr GE mn B
Woww Soeor G Ecorys EOE () 04 EMIC s dt e B O et 1N O
m KERDFEMEI (Guarantee of Origin) At ot v @ Qi [ e o oo g o v M vt
v KROEEESBML. Book&Claim>XFAZEA. G R e b i ) B NS R, T (00
BNREL awwis NOW NV g Wl W= g O0r Q84 [0S J]-— Oshon T ~eee
m CertifHy Phase 1&Phase 2 o Foee 2 M P @ o= 8 b v o W VA 2w R
v Kz GO (Well-to-Gate) Dft#H#+%= Phase 1 THEZ
v BBITSy b — /% Phase 2 THEZ(/\rOw RERE| [rTETp——
EEM), TR URMNDRY A — RTIERW(EEFIRE G — e T
D GO HIRFATHE < ‘
ZERFATIHE it = @(Unde,im, a ﬂdﬁ' ﬁ A

B CertifHy Phase 3
v EB7 GO - HRX GO ZEFEITLTL\D AIB(Association of Pt -

Issuing BOdieS)(:_C\ 7}<§ GO Eﬁug{tn b o \\ — / Consumer of
v Certify DS GO it EMERTE(EOYIS | [ME "~ o, [ Gy | 8 —’*
oHE, 67 T7UH. IPHE) % U g™ sl GOy o Lo @
\\J o 9 _-
|l &fer ‘-s— Govc?:v:inr:;mn
CHARTING THE FUTURE e
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CertifHy [C & B EMHABIRKERBDORS >HVU—XF—ADEF ClassNIK

RED II MiE#i5r2F(Cd5(+2 RFNBO(Renewable Fuels on Non-Biological Origin) Tld. Well-to-Tank CDCO HEHENNE
721z, RFNBO D&M ICTHEE I BT (SIRERMZERA(CertifHy GO)DIBIRICINZ THix - DR OHHEEDBHRN Y E
m) CertifHy (LEHAE I RKFERE(Well-to-Tank) DFRIEDTZHDIRS > H U—RF— L% FHFES (CertifHy Phase 3)

CertifHy H,/RFNBO scope

CertifHy Go scope + mass balance

ditionality, temporal & geographic correlatio

enewable electricity criteria:

d
Plant gate

Construction material (e.g. steel)

iy

ERGaR CoO AF—/L DHIERIE ClassNIK

m ERGaR(European Renewable Gas Registry)(d. /\1A X5 > &EZDMOBARIGEH RDERZHZ 12
BER(CRAT D, M - EAM - EREOHDINECRF—LDOWHIIZBN(C., BEERE - HENEFE O T
20165 (CF%I I SN =B,

B ERGaR Co0 RF—Ald. FEDGOHIEDEF BRI T, REMSIA(CoO: Certificate of Origin., ZEHl
ETG00. RGOO, /N1 AXY ViIERE LEFHENDIEDODRHE UTER)EVLPODRDITIAF—A,

B CoO (FERZEHR /A A XY > DEEZEIR T DLHDIREMEEAE & U TRIE,

ERGaR CoO0 RF—LDHE|A A—>

AE BE
DU—SHREEE HRAME I —HREEE HAFIRE

ﬂ-ﬂm»ﬁ éﬁwﬁmw
\ l/'.Coo;EE

AT GOm/Esl/ 1) CORE GOEi/E3l/  BET
CoOERT AEMBATHME ESTME  CoORE

v AEDGOHIEZFEN S BEDBIRENBISNIZ CoOd. AEDEIFENSHUH,
v BEIDBE#HE T CoO ZHSND & BEDEFSE(CTRILF—EMTHRED CoO Z1FMK.
v BEERH(CF. 7TD CoO [CEFNCLBIFEIRIFBEED CoO TERIEHNND,

CHARTING THE FUTURE 24
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EU BERREIRINF—IESICED S BENRBIHE ClassNK

B EU (FBLEAgE TRILF—155(RED ) ICE D<K BEMNRBIAFE(RS > FU—RAF—L) LT/ A ABRK
(ZBRD. REEFCEDRIERAF—LZAR(CERHTH D BIE. 15ORF—LZEKR

) A AN DB TRAE(RFNBO) (CDWT(F. BREIFWANIR S DFRFERA+F— A% EU [CHFELTLDHY,

[E. REEH,
RFNBO: Renewable Fuels on Non-Biological Origin [/\-f A~ XS DOBAERFEEIR(CHR I DAk - [RRRH

Energy deried from renewabie SoUrces
other an biomass

* Recycled Carbon Fusls
* Renewable liquid and
gaseous.

Transport Fuels of
-biological Origin
(RFNBOS)

¢

1SCC PLUS
Applicatle o
Food

Food

| oo o oo e e o w0 20 | Figure 1: Step-by-Step Traceability of Sustainability Characteristics through
e Sustainability Declarations

Industrial Applications
Energy and Fuets outside the EU (not regulated by the RED)

ISCC Systems arke

CHARTING THE FUTURE
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S,

R ClassNIK

1. MARKODS A IYA )V GHG RECEATEIHA RS51>

2. PARIEREIE
v HZERRE/ BN/ DA /BITRECHITS
v MAAREBOYT S A F I — 2R DiR:

soslL A — LD

ap
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ClassNK

MARBDY TS A F 1 — > B5EDH!

BIECHNT, BRFEZEE

BS54 F 1T — 586
IMO DFREERF—A/FIEICEDE. ERIOFEE. 1T, BMPoRE, il
U CWBHZEREET B
p
" RS ORI TO e e s o BERORE/ | O NPT
Eﬂoamf/ﬁzt / THHEERAD AN S BEIRE) st D B8 TR
JE*—I@%)JﬁHIJI]I/ B = BT/ BE )\ R i
M M M s (B
= C B C P = o
EEEA 5%%5 BREC (=z=D) E=3 EEAT
A\ N A A
508, ELEE Bt 1%@% Bt WEIFE
RETHEIA AR RaTEaC TEHERED SRETIESE SRR
N N N A AN N
RATHERR RATHEIR RATHER RATHER RATHER RATHER

CHARTING THE FUTURE

ClassNIK

BS54 F T —>F5 IV (Chain of Custody)

BOY TS+ F 1T —>(F [Chain of Custody] EMEEN. UTDOEFILHGD

R /)IL

ERNSRGEETOINTIL -
Identity Preservation

ENTNO/FMEN DT SAFT—>

Hmh B —DREMCER L.
B U CHERFen s,

Segregation

AN
=

%ﬁ@%i(:ﬁfﬂ?ﬂ(:’)b\f(i\ BEHROFEMBERDEDZE
AlEE. FERIDFENRIIDA > Ty M SEET7D My hETHE

FEns.
CHARTING THE FUTURE

Mass Balance

IN PROCESS out
BEORMEEFOEMNES Y IAL, RBIOECIEC T, €DFE
9. ZEEEIR/N\DZ Y1

ERR(CH IDMT S, GEAICE. R
RITEND)

Book & Claim
) P

sl RITEEMOME I O0— & REeofia T O—ApEs(Cy
2oLV, FERIORIER. MIERENRITI SISy b - 3REE
DHE|CELD>T, BRICEIDHTEND. (B : JU—BIEEE)
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MAREOYT S F—2RAETIL (1/2)

ClassNK

Identity Preservation
JU— /*iiLEA

Segregation
JU— /*i*"i“_EA

JU— /d(i*"‘*

Mass Balance
oy— zmiiL%‘A

0‘[/—7J<?§§za_%C
CHARTING THE FUTURE

INCHU L DEEE

DU—>KFREEE

N HYU SIS DV —>2KFRAEE
100t 150t
e
ZOOt 150t
7 = DU—> KRR
INSAHYUSDEES I —KFRIEE
200t 100t
e —— 2
100t 200t
———— £
7 LR

DU—> KRR

REEEF (3T
MBI TREIZ =1k

B E BT R SATIES
HEBIE TR Z R

BRE E BT ISATIHE
M&iBTE TREALZ Rk

MARBOY T S FIT—2BETIV (2/2)

ClassNIK

Book & Claim

Jy— /*iﬂLEA

I\ AU DEEEAAE)
100t

DL —KFEEEFIT

S8/ .
i DU—S KEEBRIT
SEBEEA
B A
dl I 100t 100t
|:> l:>
DL —KEREEC S HY DB ER(BE)

v ZEIRZEMBIETBZHIC,

BRHADBE.

HEHEEHKBN

v BREOBEERGER)ZMEBNIRIILF NS0T LT, BEDETITY—2KREAFTER LB,
DY —2IKEREENAFOIREL 12D,

SiR/m5| GAIERTE
fMZEARiDEE. ICAOIEEHRENEREEZIEY.

15375y RIA—L(EESRT L) EEREBHENVE

CHARTING THE FUTURE
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F&o ClassNK

B RERMARROES. HENSHIEETICAED GHG RSN 3END DT N5 BRORERIBEEICSITS
GHG HEEADELHIEED TS,

B IMO T MMEABKIDS A I5 10l GHG HREEE(CETDHA RS> | BMRRENZEDD. [RBDS 1 THA
D)L GHG HRESREARS ] ZFIE T SeHCE. T ITAIL MEDERDREIFHFEZ(ECH. GHG BREBREEFERDELRD
REHRRE (THAREECHSKER. AT ViRE. SABHIORRIE UTORIRSERE. KU ECCS DREIRKERFDED
FNE) . ETEIC. MARKOREREEE RIRT— - AlE) OREEED. MRORERF—LANUE=ERL(CHY
BHAY A ERFET D2HENDD.

B ERR[MZEHE (ICAO) TI(d. CORSIA @&HAM (CEF) DFBEERF—LA (SCS) 251 TJTADILICHIFD CO, HHE
7B I DICHOTHEFENEILI SN TND,

B EU (FBAETREIRILF—1ET (RED II) (CEDKBEMLEREHIE RS2 U—-XF—LA) EUT/INAABRBHTIRD.
REBRARPEOREIRF—LZAR(CERHTE D R/E. 15ORXF—LHERBENTND, /\’(7YL9*#4L191~03ﬁI719**4
(RFNBO) ([CDWWTI&, EF?.@FD\{E‘Q@MJX:\: LZEUICEHFELTLDA, RE. RE

B ERNSRRBETONT - fEBOYTS+F T —>(F [Chain of Custody] EFF(EN. 4’30)3&53)1173“50\ raRElOY
TSAFT—2RAETILICDVTHRET U,

B [Book & Claim| EF/LIE. BROBMEERER)ZMENTRILF-—LSEI0RT T, BTIU-2BNEAFT
S & JYU—EAIEEDAFZrRE LI DN . ZEEREIETD2HC, BR/EEIEIERITZITOITISY I A —
LA(BEZXT L) OEREE#RENVE SRS,

B AR BIEHE. IMO A1 RS > OUWIERBIODIRIERF— ADFHFICTERN (CHEIY 27,

CHARTING THE FUTURE 51
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THA Kyou

for your kind attention

ClassNK

A World Leader in Ship Classification.
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@ _h{’;‘-—-

Wy -1, HREEEIBAFE

Y

NRTEDBANEER(E ?

R I ETDFHE
*g s Bul ims B ImS Imm ImE ImE |

AL
sttt
STAIK
IKPE

B 2o
ZVj]

Ohtani, 2021].
BBEAFENENBCHIZS UK
BOBHESE (%)

X SRR 2 S Ok > gl | W >

~

i EB5 55 ¥ R 7 A (Anti-fouling
Systems : AFS) OEZEMH

N\ N B
NN RS

Ly T
EiRAENE =KEEMHE =/NSAMK =BEHBA s RSANTXL 20t . " .
Hewitt and Campbell, 2010. National Maritime Research Institute




¥ 1-2. WEREYRT A (Anti-fouling Systems)
. Eﬁﬁ%ﬁ%@i%@%ﬂ E%@Bﬁﬂ: BB DENERBVIRMNIT DHERF

CONTROL AND
; MANAGEMENT OF
- SHIPS' BIDFOULING
ResolutinsVBREN207(62), 2011 Guidelines for & =
the control and management of ships’ __

o BHERIMTADEZREME biofouling to minimize the transfer of invasive seifl

aquatic species.

aMeEs ]

B EEAT

1-3. @Y)73fio ‘Wﬁ%%%”@

EY) 7R BHEXI R

RS RIS EBRESERM K PYEPEE (In-Water MGPS  (Marine
(Anti-fouling Coatings) Cleaning) Prevention Systems)

.' ' ~4'-'6-'f- - 5, ‘ E
€ T;% L.,"' —

http://www.nipponyuka.jp/
Acceptable anti-biofouling measure

National Maritime Research Institute

National Maritime Research Institute




@ A ps
y ] ~ <Q
o4 1-4. IMOTOEE
™, l..v_-a _‘J
MEPC 54/INF.5 (2006) &M
Investigating biofouling risks and management options on commercial vessels

MEPC 56/19/3 (2007) Z2—Y -5V R - N - Z&&E - FOEI - IUCN
Development of international measures for minimizing the translocation of invasive aquatic
species through biofouling of ships

BLG 12/11 (2007) Za—Y—>V kK - &M
Development of international measures for minimizing the translocation of invasive aquatic
species through biofouling of ships

BLG 15/9 (2010) Z2—Y—35 VR

Report of the Correspondence Group on the development of international measures for
minimizing the transfer of invasive aquatic species through bio-fouling of ships

BLG 17/INF.9 (2012) &M - ASVHY - Z2—I—-3 VR

Draft performance measures for evaluating the Guidelines for the control and management of
ships' biofouling to minimize the transfer of invasive aquatic species

[y s

National Maritime Research Institute

& A p

W0 1_5 WMANBEYMESEHARSAY

« PPR10 (2023) Mok tBEYEECLORRILE=R

- MEPC 80(2023)
RESOLUTION MEPC.378(80) - 2023 GUIDELINES FOR THE CONTROL
AND MANAGEMENT OF SHIPS'" BIOFOULING TO MINIMIZE THE
TRANSFER OF INVASIVE AQUATIC SPECIES

« Development of guidance on matters relating to in-water cleaning

« The target completion year of the renamed output to 2025.

Ly

National Maritime Research Institute




E%ﬁ%(cﬁa 89 3YRVZER/IRICHIHE (Niche Area)
H S BtEICHIE U TERES NS NERENIEE

£ EEEETEZE (Biofouling Management Plan : BFMP)
I REEYNEEIREE)

EYMTELIRE (Biofouling Record
Book : BFRB) (L& TDRE
EYTEEIBIIRDEEM)

Sea chest Internal

AFSDEA N ot e 3™ g
KPBRE - 2 (IWC) DXER

gratings systems
& shaft openings
hinge

(fe_£TxE

Anchors,

prone to
paint

d
Bilge keel Bow demage

thruster
Dry-docking
support strips

National Maritime Research Institute
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2-1. KPsE2(CRT DERRENC

® Review of the 2011 guidelines for the control and management of ships’ biofouling to minimize the

transfer of invasive aquatic species, IMO.

INDUSTRY STANDARD ON
IN-WATER CLEANING WITH CAPTURE

® BIMCO (The Baltic and International Maritime Council) & ICS(International
Chamber of Shipping)(FIUTOXEZER (2021F18)
« Approval procedure for in-water cleaning companies

« Industry standard on in-water cleaning with capture

MEPC 76/13/2, 2021.
PPR 9/7/3, 2022.
(C /=R BIMCO &

GLIcProcedures to manage materials and seawater  piips://www.bimco.org/about-
effluentD #EH R IR us-and-our -

members/publications/industry-
standard-on-in-water-cleaning-

Revised guidelines for the control and management of ships’| With-capture
biofouling to minimize the transfer of invasive aquatic species.

National Maritime Research Institute

L) .-ﬁs-,iﬁw_.

& 2-2. BIMCODXERZ# (Industry standard)

Thé approval certificate of the cleaning company shows that the following

criteria have been tested and fulfilled:

1. KPFRICKDIORU LD OO T 70UV IRE
(BFEEI0=Z—DBERICEL D)

2. PEKESBIRE D IR D RE o
pebvs DFAMREE : 00%LLE (BRI

Processing
QKPP DRARIE DI5%H10um (ESD:EK
BHRE)

BX
QWENE. WSAIFRE<AERERE..

11.2 Management of materials and seawater effluent National Maritime Research Institute -




\4
#y5E) 5 AFSER =E
AFSORR Z5usy LROER Ty Low isk

High risk
<=47R

Flow chart visualizing the biofouling management life cycle for a ship in operation (PPR 10/5/1)

National Maritime Research Institute

Legend

[T suomoess ] |

A

Installation of ] ) . Identified risk

AFS and Monitor biofouling and for biofouling
creation/ review hull/fuel performance accumulation?
of BFMP

Remote monitoning via
vessel perfformance
system/ high frequency
data

Noon reports

Log action in BFRB

Take action as per BFMP

Contingency in-wate
inspection
In-water cleaning
AFS maintenance

Scheduled irvater
inspection as per BFMP

Simplified flow chart visualizing the biofouling management activities of a ship (Annex 17,
MEPC 80/17/Add.1) o0
National Maritime Research Institute =




1. UROTOT7AIVCEDILKTHRIY PORESEE

2. BFRBICEDKBREWNRIY POEWEEZHET D2RE

3. Eied diw#AE (In-Water Cleanings)

[y =

National Maritime Research Institute

ae 2-4, KPREDRER

NNV

UROTOT77AINCEDKHRIY P DR SN DIREEE
Risk profile category BERROHERI AR KAREE (Contingency measures) €274
N3, DRONSA—YDERE. REEXFTO
KEERE (5 MEICLDRE)
Low risk [12—184 8 (ESIEORADIMENSXX s BURICEES
(BYIRAFSH'REEN 2 pmpies : SIEOKRET naRaE)

TWaTU7?) AFSDEHRAMEL & HIlF & 7z
56, 6—124 B
High risk [0—44 B (4B ROSNDIED 50-4 7 BN ICEH
(BY)BAFSEBAFS  qye T 1) 0 psibEE OS] SNZHRE]
HREWVWIY P)

Table 1, PPR 10-5-1. Annex

Yy

National Maritime Research Institute




EMElEDO L —T a4 VD

BRENRIPICET I E5EREZTHDT 27O DFHERE Table 2, PPR 10-5-1. Annex
S RS °oa27oUvg HEERHE
wEOE (BEE)

0 No fouling.

FHEER(CER. RAOICBROEYSIEL L,

1 Light microfouling. . . i
o 4 N X [Proactive cleaning Z#3& : GLICEZ&Sh/oRIETAE
KEEDDEANCEEDOYAI0T 7 DU VY BEIREL D HEYSEOREENOREN IR VR DIES]
S BB, SROTCSBOREENH D, {
ERVEEENRZIBL, KEBHO—IPHLE

EENYIOO07 70U VITRE,
Light macrofouling.

EEOV 0077V EEEOY 077 1-15% of surface
DUV ITINY F, FIEENHF CRAEICRIRART,
Medium macrofouling.
BEOYIIO0I 79U VT EEsOvo2O0T 7 16-40% of surface Reactive cleaning with capture Z#12 : GLICIRRE,

DUV Iy FHEE, ROBEREX TOHRB%Z([6-124 BICEHET D T EHHR,

Heavy macrofouling. 41-100% of  [AFSHELLHELTLBESE, RS5A Ry o TOXYT

AERICY FELBRABHRY IO T 79UV, e T Y REAFSOBERZHL, ]

Reactive cleaning with capture ZH#3% : GLIcH =,

4
National Maritime Research Institute

S

— Macrofouling —— . gxmsmommEic. BIc823 (Visible) Bis
MAEE L. ZORIERET 32 & TE U3 EYER,

JIYIR, ENZER. KB, EHOE - TJs5X
V. 88K, Rv. Z0BOXBONE. 2, B
Biofouling BHEME. ARMOBICE X3 (Visible to the
human eyes) KB TEARLZZMROEHILZIEIO
——Ro&EM,

- BE. EE. #HER. REDHYLEEOHIBBEDH
ASALBEBRENBIEYRE (Biofilm) ZRMK
ULTRET 2EWEE, —

National Maritime Research Institute

— Microfouling ——




O h

oy 2-6. KPFEFDIRFE(CDULT

™, l..v_-a _‘J

_ JO7PO7+17%% (Proactive In-water cleaning
system)

RV BiofilmDERZE
In-water cleaning

U707« 7%% (Reactive In-water cleaning
system)

M?crofoulinglﬁf (EREOUN - KPRERFIRSIRY
2

[y s

National Maritime Research Institute

@ A
4
JO7P 0T+ 7%% (Proactive In-water cleaning system)
&

»

Heavy microfouling®macrofouling stagelC7 2 8ilcBRE
EYFERICKDIMEBRRNDEREPY X —IDR51E

BKEPROVZRWZAMAENRDIEEN DY T R EHD.,
OFEAZERBWEAE (VI TSV, Water jet, £7(&
FEEMADY T A)

%\W'ﬁﬁgd)% bb\ﬂiﬂ:l‘ﬁﬂ:o _ﬂﬁe".—,@%ﬁ@/\“y??_g : https://www.jotun.com/ww-en/industries/solutions-

and-brands/hull-skating-solutions/overview *pa

|SO ] 9030‘2(:2%m bfcqzigﬂ’aﬁsll‘iﬁlé@{&?b{] 5%J'XJ:0 National Maritime Research Institute 20




<

774 Jki%i%® (Reactive In-water cleaning system)

m D.bm 1 | .

o 27 micro- and macrofouling DBRZE,
KPRBEERIFEEBOBRICEDVWTERESNDEKS,
AFCEEBEDOR/INRIL. AFCEBRMDH DR R T MMEMA.
FTRPRIABDREZER,

Visible 73 biofoulingZ fx = : 55 E<1%Z&EAM [and no more
than 1% coverage of living macrofouling] o

KPEBRHELERSA RV OBTORZBCHESHEE Y (Y. B - T
BlE. MPs%Z : U+ X (3#&stdh) Dibig, ““Nauonar maritime Reseafeninstitute

1. Deviation from AFS
specifications (e.g.
Speed, salinity
temperature)?

2. Deviation from AFS
maintenance
/service regime?

3. Deviation from
regular proactive
cleaning or necessary
re-active cleaning?

4. Extended idle time
(with no subsequent

o BERBENRIY PICBEYIRAFSHRESNTVSHER L. JRIIHERIC X DIRESREEIRTE, At
(AFSBED—U X Jlow, AFSEL—'J X high)
- URDIowDIFE - -+ 12-180AZBZ RV U R VhighDIBE - - -0-40 BZBZ 73 L\65HA

o MR AFSOIKEEFM DI | TOFP O T« TifeEME (51 /\—XIFROV, $AEHDY T ~35EHE)

7. Downtime/

o MREEDEYMGE ) ROFHBEITS e, EMFBUYRV IS X—% (1~8) DEZFY VI ZEEE, malfunction of MGPS

or clean hull
measures?

o ToHUVIDERBFMPTHES NEBROEEZC LD, URY LEATURRENLIEE, BafkE _
BELC. 20 - SEEE. MEX (RS L B KPRE. &< YRR CES < ABEl.

® AFSOXYTFYRDNREBDIHEICIEX YT F Y R%EEE, National Maritime Research Institute
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88 2_8. BA-SEE-IEPEDER
TJOPOT 1T

®rE

Low risk

AFSD Y 7;;;47
ﬁ-ﬁ /. 7

High risk

<=4vH

« BXYRIY P ZIm2EICHBAME. - BREMRIVUTPICEFEL—TrVT (0~b) =

FDETS,

e WRIVUPDFBIEL—TaVT
L P
WMLSNETUPDS 5805

c =TI 105E--TOFPOT 1« TikE
WL—F 1 VI %A, c L=—TFT VI LDFE- - V7 IT 1 TR as

National Maritime Research Institute 23

Development of guidance on matters relating to in-water
cleaning

« The target completion year of the renamed output to 2025

(L rY

National Maritime Research Institute
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4% 3-1. KPYP(cEIT BISODBEH

NMRI

GLO#M), HFERNILCEDELEE

HARIREE

CHI (/I)LDx—)
NERC CKE)

Prof. Mario Tamburri, Univ. Maryland
Center for Environmental Science
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Clean Hull Initiative

JO0Y 10 ~DRE
« 2021FE OV T 9‘

rHYRY —

Bellona84®@ & Jotun&

388 32, UL I—EROES

oL . L IWC technology and Science/research
Shipping industry Port authorities Coating industry

\\0 Wallenius
Wilhelmsen

&€ Hapag-Lioyd

53¢

SOLSTAD\’(?F’FSMORE

Stolt Tankers I»:i

DNV
|
& porian LG

g Ardmore Shipping

Service providers institutions Others

£ JOTUN
© HEMPEL

AkloNobelJi’/'
g itech & HullWiper LimnoMar ¥ - 4

Royal
ki
V4 Shipshave HaskoningDHV
<7

Vowsoom O TEHAUZ

Horida Institute
Roborics o Technology % Stndarts

.
2P GRRPHITE
o

i

https://bellona.org/projects/clean-hull-initiative

DHEEHF

Proactive cleaningZXiR & 9 2E4ERE

National Maritime Research Institute

3-3. /IO xz—REEAZE (ISO 6319)

HHISORELZ M : ISO 6319 (Ships and marine technology - Marine

environment protection - Methods for performance and documentation
of proactive hull cleaning

(ROAER OV - MBFIRIBIRE - TO7 0T « TR0 EREXE
{EDFE)

EFREEE -

- JTO7 0T« TR HE

« ZYFIUPOFERCDOVWTIFERAR L

EE—— ISO/TC8/SC2/WG13

Ly

National Maritime Research Institute




oz = || ]
BEDE=

o KPHEBDEEICHERT—9 (BITEEMEDOLAIL) IS, Ekks -
nr‘: *SI'%“‘ w*ﬁm (‘:Ej\ < aﬁjﬁ;ﬁ% Eﬁ% Ship B|ofmﬁlunl:Lllrll'-];\\.l'::rrT(tl:t‘::?ng Systems

o MEREDIEF. NMYOHE - WHOWACHBUEZIWCYRT LADE 36 October 2022
ML REICET ST — 9

EFAEEE -
® KPFEBEDINTORE (FOPOT«T. UPOT« THRMA)
o IRTFT A
> ESiER@AOOI U ——-VYJ1 -y~
> SOBMBEROZyFIU7ZRNEEFTY—ILE
o JERRBYOME. WIB, EE
o MEEEEVLRKIHEN ., BLDOLUBLPEEXIFOHIMICERD,

Prof. Mario Tamburri, Univ. Maryland
Center for Environmental Science

N

Guidelines for testing ship biofouling in-water cleaning systems National Maritime Research Institute |

=

FARISORELR - ISO 20679 (Ships and marine technology - Marine environment protection --

Guidelines for Testing Ship Biofouling In-Water Cleaning Systems)

RESNTLWBAB

« All forms of In-Water Cleaning (IWC) systems (i.e., both Proactive and Reactive systems) for

external ship surfaces.

+ The various components or options of multicomponent systems for fouling removal (e.g.,
cleaning unit for flat hull surfaces and smaller handheld tools for more complex niche areas)
or effluent treatment (e.g., physical separation for captured solid material and treatment for

dissolved biocides and/or live organisms).

E) =3 (CES&D PPR10/5 RRXBIRY)
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Global Industry Al

’GIoFouImg

Members

BEEENSRDUERNREZERR

AkzoNobel

Fouling control systems manufacturer

a subsea
{~) ecosu

ECOsubsea

In-water cleaning

@\
—
aamace

RomoTiCs

Armach Robotics

oaning

Hapag-Lloyd

Shipping

CLEANTUCSEA

CleanSubSea

In-watoer cleaning and BioPass

In-water cleaning

(m

SLM Global

In-water cleaning

jﬁiz’ﬁ

Technology R

SONIHULL

Anti-fouling system

il ' 3-5. The Global Industry Alliance (GIA) for marine biosafety

R,
\/ TAS GLOBAL &

Tas Global

In-water cleaning and Filtration

System

https://www.glofouling.imo.org/gia .. .
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44 4-1. GloFouling partnerships
?‘ . GIoFouIing _T.:J?ff?fillckéﬁ%@*iﬁ%@ﬂﬁé’@](Cﬁﬂ@'éj’[l9
’a‘\m PARTNERSHIPS

> He >>7°D°j17l~%ﬁ> £17

Lead organization
- @
/ UN
DP

o SURZENHESRK HERBIE D 7 YU T«

. ENIZREMERY E5tES (HRIRT)
RSP UES

. ERBUHEHESSAMBCETIR Executing partners

wOIRJLASK (POPsEH9) —<hippino | ies:
T R for non-shipping industries:

BREB*FFEER

National Maritime Research Institute

https://www.glofouling.imo.org/implementing-partners

e =

« The GloFouling Partnerships project (approximately

$7 million, 2018-2025)

« The TEST Biofouling (Transfer of Environmentally
Sound Technologies) project ($4 million, 2022-

2025)

National Maritime Research Institute 34




4-2. Strategic partners

NIV
Governmental agencies Academia and research
> B cawnmon

FLORIOA 5 IAMU
TEgM

o
UN organizations and International D

financial Institutions(IFls)

SENUS

Regional organizations International environmental NGOs

AC®PS | BELLONA = @BCE
-
&

https://www.glofouling.imo.org/strategic-partners
psill 9 9 9l glep National Maritime Research Institute

™ A

¥4 5 FED

IV

o A EAMERGL/IWCICH T 375 3 Y

1. RoRBRINARIRS BFKE - LRRREELERRBICEATS BIMCO (2021). /ndustry standard on in-water
cleaning with capture v1.0., Jan, 2021

FEFR CBEKE - CERRERERFETOVION) Bk L 4
EEVERNA RS54 VMIEWG GL, IWC guidance

- IMOBERARIN G SER &/ MA KPS T EDEILICK)
(47 B ‘ GIA, GloFouling partnerships

« ISO 6319: Methods for performance and
2. MRORNAEHRES = .- 88RIIL—F documentation of proactive hull cleaning by
Norway

 ISO 20679: Guidelines™ for Testing Ship
ISO/1C8/5C2 ‘ Biofouling In-Water Cleaning Systems by

Ty
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