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TANF—EEERSCETIELILWOIRAR DD, ZOD, ALzxrIF—E2G
HTDIFZL DNy TV —=RNRBELRY, VAT LaX bR REL EFTD,
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Lithium-ion battery All-solid-state
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Package

1 111 = mm

Electrolyte solution Solid electrolyte
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EZEZ DI LICXY | EROBBRIZ2ME LA b A D> TL< %, John Goodenough?
KiZ, VF U LA A EBMITIT 3 SDOEARNLMERHD L LTS, B3 FEEEED

2 John Goodenough Ki%, UV F U AL A VEMBHOLE L THLIL TS,
https://about.bnef.com/blog/goodenough-making-progress-solidstate-batteries-qa/
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3?)5 TRILF— iia‘?rx Bt T D, SEI (Solid Electrolyte Interphase) & & IR
LEMPHOWREZEANTDHZ L TR VX —EEIM LT 508, A 7 VFHMITRR

75§2§?>}§>o BEDOERIT, WOLED LS ICRBEEKERNRE I, ERELINLNTH S,

Ny 7 U —ORBITZEHEA—T—NFELTEY, KEBSOREEINNYT Y —~D
BEEIT-> T D, BilE LTiL, BMW (% Solid Power fL & $24#3, )L/ — « HPE « =27
TAT o AFEE S FERO TRIEREE Y T 4] 7ry=7 MC 10?%»%&§LTV
%4, F£7-. Fisker thiZ, #r v 7 UV —HIFOFF 4 5 T, BiFiuiE 2024 FITIXEX
HENEOEITHEREA 500 v A VB ET 5y T7 U —Hiffé 14 Fﬁ'ﬁf?ﬁaﬁ%mT‘@‘é*&
FHLT 55,

EEERERIT VO OTEHIE S LD D), Goodenough I X5 & HIMIZBEICGFEEL, &
LI TEEHODRT, 3~4 FEUNOEMALE TRL TV S, MoOBMZIE 7 EHE
FERRTHETHDLELTWD, 70, FIF EHA Y 0, 2020 4FF TITITRAER LR
Efﬁ%’f‘b%ékﬁ&’(b‘é SHEORBHICE L TL, ko 2 iR ERD, 138
HESR, O LTI 2 ISR AL AVE A TV B ) T2 A S i & T CHEA T & B
Thd,

EEREM ORI, REEOK S BN EEEREMSEHR O L L OREED —> Lo T
W5, Yu KZDMOMFZESIC L B & LieS—-LicPSsBr M AEREM 2 FIIZED & EBRT
X, VF U LA AV DERE —EBWA ¥ —T = A A OMHEBE N EEAERO Y T
IAFUBBOREREELRS>TWVWD, iR E NNy T U —H 17 ) > 7 O T HHE
ABEEET L, Eo T, TRV XF—HEEOEWERKEMOFEHICIL, FEOLH L
AR ITCORLEANRR b A7 U U TREOA U E—F X @t%ﬂﬂ%iﬂﬂ?ﬂ?“é% Mg
B —T oA ARFHDMELRD,

3.2 AMEMEM

RELEML (7 2 ')L) Biffid, Ny 7 U= ob 9 —HoOFERY o kUMK
P TH D, B &) O RERE T, P& ii—*ﬂ/ﬂ?~—$ﬁi®ﬁ¥£ ’%Z*i.“
SNd, BATOBREHGI~Da LTI A4 7 o 2 LEORHIED & D5 B O 720 NS
BREMIC X D EIL, BB ORI & ST RIS K528 NOx, SOx., RifHR% ’f’f (PM)
PR L, T —EBAZ Db OHE LR LA, CO2 DBER & RIFIZHITET 5
Bir T D, RARTAD X 5 oK RARECHEEY L 7256 BRBHERIT PR & B K

shttps!//www.prnewswire.com/news-releases/solid-power-battery-to-power-xev-platform-for-quality-safety-performanc
e-enhancements300572268.html
thttps://www.greentechmedia.com/articles/read/nissan-renault-leadership-electric-mobility-ces#gs.yg7ZPmM
Shttp://www.thedrive.com/tech/16037/fisker-claims-new-solid-state-battery-patents-could-lead-to-500-mile-ev-range-1-
minute-charge-times

6 Accessing the bottleneck in all-solid state batteries, lithium-ion transport over the solid-electrolyte electrode
interface (Chuang Yu, 2017)



&V D IR 2R RN B D, FERANICIE, BAEFREIRD b RIE SN KRBRER, K#
OPEHA B v Oz ZIT 2N H 5, Ny T U — L8Ry | BRI EE R
DORTE & BB S 2T A B LT 5, B, MAREERIIFEEEMEICH D,

IREFEM D /XD — %y 71X, BREFE OV AL Y 27 A BREFOLFE = 2 VX — 2B T
EHSOSIZ KV BINCEBRT MBI DO A X2 v 7 IV RS D, ZO7 et X FA
TV —OFEH LR TE S, Ny T U—CREFEIX, W7 &b IEM AR S ERE
DA LB —T 2 A Ao TR DEFICFISEFFON, Ny T V=N R/ F—]{
EWNERTE T D Z Lokt L, BREHEMIIINTE 2 b OREHMEIC L VB ah b, £ < Off
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2K 5 IRT, KERADREFEROABICAY | ALZRISICE 0 EFNEENRT 5, K
FIRFILEBE (A1) L. IE&EMA A ES, é*ﬁ®@%i%ﬁ% TEmRZ ST
Ay

A | .
Hydrogen 7_1 r_;
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+
Water
Anode / cathode
Electrolyte
H,+ 2H' + 2e- | O,+4H'+4e +2H,0

X5 KFRBHEMOEREE

IRt A% oD 157 & 28 K OME BB 1] F 7o A SRR R OV iUt i 22 B ek, g A 0 B
B DBEIEMOBREZMEE L TWD, HHRHENT L S & BB IR R 2 80k T
< BRICHEE AR, FEm s, EEEE NG S0 kT ichiRe s

hTnd

EDOBBIEMBMN DR OAENZ THT 52 LIFE LW, AR TRSLZ &3
kD, MR OHFROMEICIE, 71 b2t (PEM) omid PEM % OKIE - il
AN LT D, BERM SUI KRB JERRIR Y U = — 2 9 o MEHTRE 72 KA o i

7 FuelCellToday, 2018. Fuel Cell Today. Available at: http://www.fuelcelltoday.com/technologies/afc (FuelCellToday,
2018)
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AT, IR A LA EIEL T 24870 L, 3.3.2 T, WVEHEIAME It O B 7
Bz T 5.

3.2.1  FIFEETREA AR E T
T ERE I RENE (Alkaline Fuel Cell : AFC)

TV EME R ENER (AFC) X, RONICERAbEINTREIER O —>T, NASA
D A=A bSO DN E M HEE O ik &8 [Hydra) (Z## &7z, Hydra @
REFEMIIH /) BkW @ AFC Th D, AFC O 1% 1~5kW BERTH DM, HwilTlix
200kW DO EBER AFC 55 S TWb, AFC ITEF = v 7 VAR, A4&EMm, 745U
BIEE N ORI NG, EREEIXTVE VR OKEE{es Y v A KOH %) T, v RV

v 7 AN TIEMAL I RNEMAL T 5, BN, k5% (Ho), M3 (02), EfFE Z# - TIE
i b A~ B B+ 5 KR 4> (OH) THD,

Elactric ity

Q

Water

6: PILAERBERRHMBMIATLO7A—Fv—+

8 DNV GL, 2017. EMSA Study on the use of Fuel Cells in Shipping, Lisbon: European Maritime Satefy Agency. (DNV
GL, 2017)



7 . AFC D1
7'a bR HIERRENE M (Proton Exchange Membrane Fuel Cell : PEMFC)

7'u b ORHER SRR ER (PEMFC) X, MHEEOREIE, KA Y D7 LA Z—{HO
iREM (96kW) . KA > 212A FIE K (30~50kW D€ =2 —/v) HDL L OMHIETHE
MEhTnd, Toft, 17 12~60kW @ PEMFC 2Mfaiciss s T %,

PEMFC 1%, A©ROEmE A, EREITERIMERIETH L0 KEA 4 (HY) %iE

WS ELERNE D FIETH D, FENREIL 50~100°C TH D, w50 TR E Z At FF 3
LMD D T2, 100°C LA EOEEII AN ATRETH 5,
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i i PEM

i PEMFC (HT-PEMFC) & PEMFC @ E 7280\ %, £ OEERE Tbh 5, HT-PEMFC
FVEMEICAKBERONR DV IZHBE D Z L1k D . 200°0C £ TOENMERFARETH 5,
LB & EHET PEMFC LRI CTH %, @mAKFE LY 2 KFEDOREHR &35 H ) 12kW
» HT-PEMFC 78, / VU =—0fk% 7 =V — IMF Vagen] [Z##li &7z,

EBEA X ) — VIREFEM (Direct methanol fuel cell : DMFC)
B AL — VREHEM (DMFC) X, KE~OBEEZITOTITA Y/ — NV ZEHBEEH
9%, PEMFC & [FEEIC. DMFC 13& 70 FlEA2 >, EMIIASNT =0 MMl 25 |

A% /7 —)v (CHsOH) Elj@m%%ﬁ%ﬂﬁﬁ LTHREBEEIT,

DMFC (3 RRHICH 7= 2P BEOEMARIHE L TR Y @ E O 135k 5kW TH 5,

Electricity
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Electron Flow @

Methanol

11 : DMFC DR

U e EE R (Phosphoric acid fuel cell : PAFC)

U URIEREEM (PAFC) X, &% & 200°C £ TOEIR TEMET AP OBREIEmM TH -
770 EIRAEIZ K 0 IRBHEM O SHEH S AE O ESWARRIBUIFI AN ATEE T, Z OBREIEH
DONBHK) 40% GE8ELER) O R K 80%IZE TH L& 5,

PAFC 13, [RALT A FHEED Y VBROBEME & RFE EICASZ IS EEmN LK 5,
PAFC IZ, BRELE LTKFZ MWD, SO0, LNG X Z ) — /L& G e ALK FZBRE

SFOMKFE LS OIREHR bHER FTRETH 5,
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Excess hydrogen Water
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Rl R e tE T R EHE R (Molten carbonate fuel cell : MCFC)

R R R Rk EE . (MCFC) 1%, 600~700°C TEMET 2 &iILARIEM TH S, &
RE TR IR C, BB ROMEBEZLE L Ly, @, A=y 7164, EW
T FULBEEICEENTRIL=y 7L TH D,

Z OERFFEIC I Y . MCFC 1 3E A EHIREMEDL H Y . LNG, AEROBBET A K
EMEMTE %,

MCFC 1%, ByaU s 2T 2 OFMICHE L TW5, BREET 2 X7 7 % —"—F—X I H
A= THHRET, BRZ—EUNHITIEICEL ORI X—ZEINT D Z &0 H
KD, FEHRITH 0% TH 50, MCFC ODREZRIT 8%ICH 5,

Electricity Electricity
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Electron Flow @

£ Oxygen
F) Carbon dioxide

Syngas
(hydrogen & carbon monoxide)

Carbon Excess
&w:tl:’d de Anode Electrolyte Cathode cu:mdhxidt
oxygen

X 15 : MCFC Di&&

AR LY T B E M (Solid oxide fuel cell : SOFC)

B RER L EREL L (SOFC) (&, B EIREE 500~1000°C O iR AEHEm TH 5, &
fREE, Ay MY U LARERVNVI=TEDOLZIHET I v 7 MBB R TH S,
MCFC & [FAkiC SOFC 3AMIC=y 7 v a&2 205, EMiddE, ZAMLz 0L
TON, BRELOERNENRHL T Z A ryTF UL A N Thb,

SOFC X, —MMIZHRKRE T 1I0MW O RKALRE EREICFHIHINLTWD, W DD
7Y =7 hTIX SOFC oA b ES TV 5,

SOFC %, MCFC & [AERICfE -HBRE O ikt A3 E < . 7KkFEL LNG, A% ) —/v, T«
—ENHEDRALKFEREIDFIHATRECTH 5, REFEMNTER YT A (—@ikxFE (CO)
ERFEDRAHR) ~DRENFKLETSH, MCFC L&V, SOFC [T iEM~D COz & M E
& L7V, SOFC 75 1% CO N HEH & 528, KRFEREIOMEAIC L W PEBRATHETH D,

[_-Elﬂctricitﬂ [.Elﬂc‘tricity-_j
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Electron Flow
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- - - -
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3.2.2 MAFRAICHEZGRRHE RN

2017 #£, DNV GL %, =2 k., FHar, A 27V ZMAVE, B, 2o, )
REEDINT A —H — =22, MCH AT RE 7 AR B M I Ol 217 - 7= (BEEX
#1%525M]),

T, HHME, MEMEEEMAFZOBREAWCTT V7 M Sz, FHEOFEIZEsf
%k Appendix I 22 &,

SOT R T TRGFMOR D o BRI, 70 b A
(PEMFC) ., i PEMFC, [ /KB{LOMREIEN (SOFC) Th %, LLFICAFE DA
&ik~%,

T bR HER R E M (PEMEFC)

Tu bR EbE R (PEMFC) 13, sl L 72 8dii T, M Z oMo d b 7 iikic
FHSNTWD, ZORRAEIZ LY MARRICHLRREERBM O —> &> T 5,
Flo. FABIRE > TWH 2D, a2 BB,

EIRIRAE RS, BB E L THMEOmWKREZLE LT 5, LTI, MNOKERT
RN ER L 72D, BEE LTKFEELFEMNT 5720, SEHIIKEEEREBOHLTH D, K
A E VA7 U 7 EEOMAMEDR G,
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HT-PEMFC /%, #EROKIE PEM L 0 & BAEOIRWENTTH 223, (Ki PEM o R
HON ONEUE LN TH 5, Sk v R ~OBUEMEMER L, KiTH
AT 2= RADOBIZFHAET HIDKEHRL VT D, 2R IINERD PEMFC & [FI%E,
IEEAHE S (parasitic losses) BN 2O TRV, EEERRIC L 0 3848 L 72 2B
. MNEBICFHT S LB ARETH D, ik PEM Hifiix, Pa-X-ell] ry =7 |
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3.3 BRRU/NA T v PRl
331 RFL®IC

BE ke D HETE B AR 1| B R AR S B HEE (direct mechanical) & T ¢ — B /LB HELE (diesel
electric) ® AT KBS 59 Ny T U —F, FHEMTHL A7 0y FOFATYH,
BEZT 4 — B VEKHEEZ T L T DM~ DA F 40D, DI 0 F i 5K Bh 4 14 73
BT RNAX—EOHNY Va—arThHhHRME O —SFZEHLTIE, "7 Uy
FMED AU v MiZdn, T TH, BBEBHEOMM O NA 7V v MUIZARET, £
KOFRBBRBND,

Conventional I:' Main diesel engine Switch board

Inboard load @

(" Diesel Electric Propulsion System ) "

C.P.P. Propuision Main Switch Generator engine

Electric

Inboard load @
Inboard load @

18 : EEMBEESEES T  —EILBRHE

Ny T V—OFREENTIE, ANy T V=V AT JMIE NV AT DIHEAE S
TFHIER B2, /EROMIADEN > AT MIEEX LMY 2T LA Th -7, HtES
IR & PRI D NIRIEB 2 S 15 T, BT, Al & MR D NIRFEBE 23 BREN 5 5 S
B THER SN BEY AT APRBELR MG L 0,

HEEH L L TENEZHOAEE L LTS, 73 a 7% 7T A M EEn
PALT DR, T 7 b — A AR — 2D F /M R D S A ML, ERHEEN A
SEHEHENTWDE ANy T V=V AT AEBINVAT DIHAET 5 HFEZITWL D& 5,

9 54 —¥) BRMEL VO HFEITRMAEBERTV, ZOBA0 [Fo—8 ) ik, BRziET 5550 588
LRBE R T, BlAE, T4 —PABRMES AT LANOKETEEBI SN REIERDL [F 4 —PL) EH0HEEIND
—J. BB TE T ANy T U=k [5F =8 TiERW, EoT, IngA 7V v R) TiEAR IRy TF V= g7
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X 19 12i%, ANy T U —OE FIEOBRIIER SIS AV ERT,

Mz T, MEFEE, 2B, "M TV R, 77742 A7V v RR—KH
ThHhd, "MTV Y RETTTAL ATV v ROEWT, [ EE O N ATRENS
NTH D,

Sl OIZT, Ny TV —FRN oYy XIREEY FOLEED TS, =
O =g, 7a—8Br= ooy, BREFEM., LNG —tREHENE EFn 5,

B Gattery il Motor

II"-1L|i|| angine =ACSAC Converter
W Genset 5] AC/DC Converter
-

= . Clutch .

k- 2 DC/AC Converter

" shore Plug

= |DC/DC Converter
-LPrn:-p{'I

19: BEREROY VR
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DOHE. Ny T U —IEEROENFEO L EE RE RAREBE ORI R R
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Electrical Load
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EHRRFOHEME /) ITRFE N E LTy TV —2 T 5856121, [Battery (Power) |
=T = a YORENKLELRD,

ZDOXIRVAT AT, BEHROMIERAMEBN AL D, Flo. M7 v R
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S 5720, K 2%DEEDBHH, K 221TR-T I, Ny T U —nnHfitEa L N—2—
Wi Ehizya, ZORKIIMEH IS,

DNy TV =D b 5 —20F gL, FHEL=y FRILEDO T XL —F BN
LTWAHZEThD, BELIHERAT X N ELEL T LM OLEMED H 5 HEfRAL
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Vessel name

Vessel

type
category

x2: meEXMER—FE

Battery
technology
installed year

Country
of
operation

System
Integrator

Battery
provider

Retrofit/
newbuild

Battery
storage
capacity
[MWh]

Le passeur Passenger | TEMAR 1998 | Not classed France Alternatives Unknown Newbuild
Vessel Energies 0.02
Le passeur 2 Passenger | TEMAR 2003 | Not classed France Alternatives Unknown Newbuild
Vessel Energies 0.02
Bus de Mer| Passenger | TEMAR 2008 | Not classed France Alternatives Unknown Newbuild
Vessel Energies 0.13
Bus de Mer Il Passenger | TEMAR 2008 | Not classed France Alternatives Unknown Newbuild
Vessel Energies 0.13
Ferryboat Marseille Passenger | Ville de Marseille 2010 | Not classed France Alternatives Unknown Newbuild
Vessel Energies 0.11
Hyperdrobus Flagnac Passenger | Communauté de 2011 | Not classed France Unknown Unknown Newbuild
Vessel Communes de la Vallée
du Lot
ODC Marine Nyami 54 | Passenger | Sealease 2011 | Not classed France Unknown Unknown Newbuild
Vessel
Hyperdrobus 2 ponts Passenger | Lyon City Boat 2012 | Not classed France Unknown Unknown Retrofit
Lyon Vessel
Le Nouch Passenger | SEM Les Sables 2012 | Not classed France Alternatives Unknown Newbuild
Vessel Développement Energies 0.06
Hisargy Ferry Wergeland AS 2013 | Unknown Norway HAFS Elektro | Electrovaya | Newbuild
& Ror AS 0.10
Charles-Hennessy Passenger | Cognac Hennes 2013 | Not classed France Alternatives Unknown Retrofit
Vessel Energies 0.03
Navette du Millénaire | Passenger | ICADE 2013 | Not classed France Alternatives Unknown Newbuild
1 Vessel Energies 0.16
Navette du Millénaire | Passenger | ICADE 2013 | Not classed France Alternatives Saft Newbuild
IV - Flandre Vessel Energies 0.14
Le Nouch 2 Passenger | SEM Les Sables 2013 | Not classed France Alternatives Unknown Newbuild
Vessel Développement Energies 0.06
Hyperdrobus Canal de | Passenger | Syndicat Mixte 2013 | Not classed France Unknown Unknown Newbuild
Jonage Vessel Intercommunal du Canal
de Jona
Movitz Ferry Green City Ferries 2014 | Unknown Sweden Echandia Unknown Retrofit
Marine 0.18
Ampere Ferry Norled 2014 | DNV GL Norway Siemens Corvus Newbuild
1.86
Sjbvégen Passenger | Ballerina 2014 | Not classed Sweden Callenberg Saft Newbuild
Vessel 0.50
“Jan van Riebeeck” Passenger | Canal Company 2014 | Unknown Netherlan | Unknown EST- Retrofit
Vessel ds Floattech 0.07
Navette du Millénaire | Passenger | ICADE 2014 | Not classed France Alternatives Valence Newbuild
| Vessel Energies Technology 0.13
Navette du Millénaire | Passenger | ICADE 2014 | Not classed France Alternatives Valence Newbuild
Ll Vessel Energies Technology 0.13
Helionaute Passenger | Helionaute 2015 | Not classed France Unknown Unknown Newbuild
Vessel 0.20
BB Green Ferry Green City Ferries 2016 | Not classed Sweden Unknown Leclanché Newbuild
0.20
Chantier Naval Franco | Passenger | Bateau L'Etoile 2016 | Not classed France Unknown Unknown Newbuild
Suisse Bateau L'Etoile | Vessel
ADITYA Passenger | Kerala State Water 2016 | Indian India Alternatives Unknown Newbuild
Vessel Transport Department Register of Energies 0.05
Shipping
TBN Bulk Unknown 2017 | Unknown China Unknown Unknown Newbuild
2.40
Eidsfjord Ferry Fjord 1 2017 | DNV GL Norway Siemens PBES Newbuild
1.04
Gloppefjord Ferry Fjord 1 2017 | DNV GL Norway Siemens PBES Newbuild
1.04
AURORA AF Ferry Scandlines 2017 | Lloyd's Sweden ABB PBES Retrofit
HELSINGBORG Register 4.16
Tycho Brahe Ferry Scandlines 2017 | Lloyd's Sweden ABB PBES Retrofit
Register 4.16
Ellen Ferry Argfergene v/Aro 2017 | DNV GL Denmark Siemens Unknown Newbuild
Kommune 3.80
GMV Zero (Astrid Workboat | GMV 2017 | Unknown Unknown | Unknown Corvus Newbuild
Helene) 0.34
FJELLSTRAND 1698 Ferry Fjord 1 2018 | DNV GL Norway Norwegian Corvus Newbuild
Electric 294
Systems
TBN Ferry Fjord 1 2018 | DNV GL Norway Norwegian Corvus Newbuild
Electric 1.59
Systems
TBN Ferry Fjord 1 2018 | DNV GL Norway Norwegian Corvus Newbuild
Electric 1.14
Systems
TBN Ferry Fjord 1 2018 | DNV GL Norway Norwegian Corvus Newbuild
Electric 1.14
Systems
Future of the Fjords Passenger | The Fjords 2018 | DNV GL Norway Westcon ZEM Newbuild
Vessel 0.79
Boreal TBN Ferry Boreal 2019 | Unknown Norway Westcon Unknown Newbuild
Vard TBN Ferry Boreal 2019 | Unknown Norway Unknown Grenland Newbuild
Yara Birkeland Container | Yara 2020 | DNV GL Norway Kongsberg Unknown Newbuild
vessel
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FellowSHIF  320kW MCFC system for auxiliary power  Eidesvik Offshore, Wartsils,  2003-2011 MCFC 320 kw LNG
of Offshore Supply Vessel DY
vikingLady 20 kW SOFC tested for the evaluation of  Wallenius Maritime, Wansils, 2006-2010 SOFC 20 kw Methanol
METHAPU 250 kW SOFC solution for marine APL. DNV
Undine
E4ships - 60 kW modularized HT-PEM fual call sys-  Meyer Werft, DMVGL, Lirssen  Phase 1 HTFEM &0 kW Mathanol
Pa-X-ell tem developed and tested for the decen-  Werft, etc 2009-2017 (each stack is
MS MARI- tralized auxiliary power supply cnboard Phasa 2: 30 kW)
ELLA passanger vessal M3 MARIELLA 2017-2022
E4Ships - 100 kW containerized SOFC system de-  Thyssen Krupp Marine Sys- Phase 1: SOFC 100 kW Diesel
SchiBZ weloped and tested for the auxiliary power tems, DNVGL, Leibniz Univer-  2009-2017
MS Forester  supply of comercial ships. Scalable upto sty Hannowver, OWI, Reederei  Phase 2:
500 kW units. Rard Braren, Sunfire 2017-2022
E4chips -To-  Suppert of IGF Code development to DNV GL, Meyer Werft, Thys-  Phase 1: - - -

planteme include a FC chapter and setthe regula-  sen Krupp Marine Systerns,  2009-2017
tory baseline for the use of maritime FC Liirssen Werft, Flensburger Phase 2:

systems Schiffbaugesellschaft, VSM 2017-2022
RivarCall 250 kw modularized HT-PEM fusl call Meyer Warft, DNVGL, Neptun  Phase 1: HTPEM 250 kw Mathanol
systemn developed and to be tested as Werft, Viking Cruises 2015-2017
a part of 2 hybrid power supply for river Phase 2:
Cruice vessles 2017-2022
RiverCell - Feasibility study for a fuel cellas partof a ~ TU Berlin, BEHALA, DNVGL,  2015-2016 HTPEM - Hydrogen
Elzktra hybrid power supply for a towboat &t
ZemShip - 100 kW PEMFC system developed and Proton Motors, GL, Alster 2006-2013  PEM 96 kW Hydrogen

Alsterwasser  tested onboard of a small passenger ship  Touristik GmbH, Linde Group
in the area of Alster in Hamburg, Germany  ete.

FCSHIP Assess the potential for maritime use of DMV, GL, LR, RINA, EU 2002-2004 MCFC - Various
FC and develops a Roadmap for futura GROWTH progam SOFC
R&D on FC application on ships PEM
Mew-H-Ship  Research project on the use of hydrogen  INE (lcelandic New Energy),  2004-2006 - - -
in marine applications GL, DMV, etc
Memo H2 Small passenger shipin the canals of Rederij Lovers atc 2012- PEM 60 kW Hydrogen
Amsterdam prasent
Hernblower  Hybrid forry with diesel generator, batter-  Hornblower 2012 PEM I2 kW Hydregen
Hybrid ies, PV, wind and fuel call prasent
Hydrogenesis Small passenger ship which operates in Bristol Boat Trips stc. 2012- PEM 12 kW Hydrogen
Bristol prasent
MF Vagen Small passenger shipin the harbour of CMR Prototech, ARENA-Pro- 2010 HTPEM 12 kW Hydrogen
Beargen ject
Class Hybrid propulsion using a fuel celland a  CMR Prototech, AREMA-Pro- 2003 - PEM 306 kw, Hydrogen
21247214 diesel engine ject, ThyssenKrupp Marine prasant 30-50 kW per
Submarines Systems, Siemens module (2124)
120 KW per
module (214)
US SSFC The program addresses technology gaps  ULS. Department of Defens, 2000 - FEM S00 kw (PEM)  Diesel
to enable fuel cell power systems that will  Office of Maval Research 2011 MCFC 625 kW (MCFC)
meet the electrical power needs of naval
platfarms and systems
SF-BREEZE Feasibility study of a high-spead hydra- Sandia Mational Lab., Red 2015 - PEM 120 bW per Hydragen
gen fuel cell passenger ferry and hydro-  and Whita Fleet prasent module. Total
gen refueling station in San Francisco bay power 2.5MW
area
MC-WAF MC-WAP is aiming at the application of FINCATIER, Catana, OwWI, 2005-2070 MCFC Concept design  Diesel
the molten carbonate fuel cell technology  TUBITAK, RINA, NTUA, Te- of 500 kW, final
onboard large vessels, such as RoPax, chip KT, etc design of 150
RoRo and cruise ships for auxiliary power kw
generation purposes
FELICITAS - Application requirements and systam Lurssen, FhiG V1, AVL, HAW, 2005-2008 - - -
subproject 1 design for FC in heawy duty transport Rolls-Royee, INRETS, VUZ
systems
FELICITAS -  Mobile hybrid marine version of the Rolls-  Rolls-Royee, Uni Genoa, Lirs-  2005-2008 SOFC 250 kW (60 EW NG,
subproject 2 Royce Fuel Cell SOFC system san, HAW, Uni Eindhoven sub system) other fusl
also eval-
uated
FELICITAS - PEFC-Clustar - improving PEFC reliability  NuCallSys, FhG IVI, CTM 2005-2008  PEM Cluster syt Hydra-
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27 Tdhb, M, WL, BREMEREZICL > T, AV 7 728 L THMERFIT L
e JX?#Z@%O HEifroBE NI, Wtto B2 IBERPALETH L, ZiE
TORBRND | MRETA 7 T DREEOLE TR O IZHEBIITH 5,

B )t (cold ironing) 1, BIfE, W< OO FICHET 2@EmNALHLINTVD
ey 7 ThbD, REBEBHMOEHEN L, iz, MMMOERT2EE & BEKIEIENEN
H72% (A% 50~60Hz, KELE, mEES), BURF A TIIHR o 158 ) A6 i 2
HETDHEWMITRND, 2y 7 U —HEEMIC & > TIIRE 2MEIZIE R 50, K
TGOSy T UL, AT F“Céb@ N DI BN S DRFEHZ2 Ny T
—IZHTR T A LR ARETH DH, [ LE VEERV ) a—vaIRETHD, Ny
TV —%EHTDHZ LI ;@mk@ﬂﬁ% i#é ENRHKD, EEEIE, Ny T Y
—HEEAR LA DRARIC & > TH | EATPICEE T SN ERZ S T2 LAk A
HERETH D,

BURE R Tl KBREHIRBR 2 — A DRIV OB TV D, ZOBEBIEH SR £ 71245
FELRNZ LT, KEGMORIGREL L W T2 R 5 & PHIN D, BEHEEIN
HEMICEA L T, T<HEEICH D

PRBFEMIC A ATRE /R REE S L TIZ. LNG & A &% 2 — A n3dh 5, BB Ok bz &
D LNG Z:RDAHMEITEEIM L TEHY . LNG #F HAHe/2 83 £ L Cwvw b, DNV GL
D LNGi R—Z V%, T DGR 2B L 525,

AL )=V MDA FRENT, KFLD BAFERES TH L. £ ORI ATREMEIZE
THHEHRITD R, D OREHIEE b7 v 7 THESh D, éf@ﬁiﬁ{af%ﬁﬂﬂﬂf
LRIV AR T v 7 PETE 55T TR EZTHHRMWRETH S
EWVDO IR D,

2https://www.dnvgl.com/maritime/mydnvgl-service-overview/Ing-intelligence-Ingi/index.html (DNV GL, 2018)



7 HEEXRE

FET S TR RBIZ NS D, FEINICE L X, /NS REENEMNTTESZ A
THN, B LTREENZLZET, ANy 7 V=G RO Z EDEZ > T
%o REOOEM R¥EL S AT LA T 7 L—F—3BEALAY T U —2 27 KD
EREFLTWS,

KA4T, ER-NYTV—RA—=H—D—ETHD, KD A—H =BT R X — @7,
HNAZ LM LTV U a—va rERELTWD, IR/ TH L0, BIELEE
BITHML T\, BER EO/NSRTHIC, INETEZROBEBSALTND LN
ZEE. A%, BECBRFILODPNLTWS ZE LRSS, EWVRERIIE, BREORERE
ff - BlNd TSNS,

BIE BN SWRBRET D2y 7 U =GR 2O A =T —PRE AL T 5,
i3 U — 4 —I1% Corvus T, EST RNZNITHES 23, Ny T U=V AT ADOARTEER DD 72
WL, A%, G =T E2MIIL T E TSRS, Siemens b EEREL LD
Thh Ao, BIE, REh7uary=7 Fa%ELTWH A—F—i%, Leclanche & ZEM T
%5, Rolls Royce Marine &, 5% HHET AT L& EBICHBBARTHEND KFEA—
H—D—2>Thb,
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AFIRERE LI, RO =< M OB 5 5. BUTEDIMIAEEI T 0 = 2
AR L 7= S X 7 % BB B SE L3 & AR 21T 5 B B 5,
N DD A — Tl OIS %7 A5 B U, SRR AT - 12 R b 5
D FERINCII ISR DO VAT AP BEL 2D, TRIZ, MAREERLT Y =2 MZ
BN b % A — 7 — DB Th 5,

RE5:MHBHA—H—F

Company Website Main Product(s) Comments

Ballard http://www.ballard.com/fuel- FCgen, FCvelocity, | Experience with automotive and buses, telecom backup
cell-solutions/technology- ElectraGen, power. HQ in Vancouver, Canada. Manufacturing in
solutions ClearGen Vancouver and Mexico.

Proton http://www.proton- HyRange Grid and housing, automotive. Experience with one

Motor motor.de/gb/anwendungen/ (automotive) maritime project "Alsterwasser” (Hamburg), a 50 kW FC.
(website in German only)

PowercCell http://www. powercell . se/techn Unknown Fuel cell power solutions for stationary and mobile
ology head customer applications.

(Part owner of Hyon)

Hydrogenics | http://www.hydrogenics.com/h Hydrogenics has over 60 years of experience designing,

solutions/fuel-cell-power-
systems/mobility-power/

HyPM, Celerity

and CelerityPlus manufacturing, building and installing industrial and
commercial hydrogen systems. HQ in Mississauga,

Canada.

Hyon hitp://hyon.nof Powercell provides | Hyon aims at covering the whole hydrogen value chain,
the fuel cell and enables clean and profitable energy solutions,
technology. providing complete, world-class hydrogen technologies.

Hyon is equally owned by Nel ASA, Hexagon Composites

ASA and PowerCell Sweden AB, and utilises each partner's
respective world leading technologies and competencies to
manage and develop projects for effectively integrated and

optimal zero-emission power solutions for the customers.

EREOEDA—H—4 BUE, MABREFER S OTHHLIFEIT> TRy,

WL HE - B AT AR A=AV AT LA T T L —F = XL O AN
BT D, BlE LT, 2TORY 7 U —A—7— BMS®AHR LTS, £/, il
VAT LEMBIEILY AT AOBAI, Sy T Y —OHA L ARICEETH S,

26 Battery Management System
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e AR (L L T D, KETIE, SROBIAIZHOW TG T 5,

FEERRERE 2B LTl BATHE LT DRI BIHI & R~ D ER D NA 7 U v ML Z AR
ET L, EOXIRBEE XA —D I v 7 ANEBT 500 B TAENEE LV,
WO ML RBEZEZXOND, £7. Ny T U —IFTEVRERICHNE M B S5 256
EIRD, FRICIREMATH. TEEEERICITE LN RV E PRI S, EaERHEERIX
7z ) —EOREMBEOA TR TH DO, FRMIZIINA TV v ]‘75>3£()|L<1:7tﬁf>o
ATV Yy REFINYTIV—=FFZZ Mip) Thd, 20O Min] BRELOLZ HEL X
W ThAH, Badkiz e L 28I, BEIEMmE Ny TV —Thb, ZDOEED

et 13, =X — ARk FIERE T 5, DNV GL @ [Energy Transition Outlook
2050) VAR— hE, KOLIITFHL TS,

0 RNyuTFU—MNLDOENNIHD1OMMEBENT S,
o A/TJ —HEERR DL I/ T H H T2 EERER O = XL F—FEDHK 30 47
YT %,
° LNG&U&£G#@$ RO XX —FFEHED 32%, /A AREHIH 18% & Tl S
ol

EEMATIEE, m XV —FHEORZ I LZNITHES XV —FEROMLEND | IhF
WATIH LR TAN 7 U =R B O E N ITEND & TS5, [Energy Transition
Outlook 2050 L AR— hTlL, KO XL HIZTFHEL TS,

& LI EMBOBRBICEY = xF—2hRn3mE L, Mfin 1 4720 OREREE &
T 18% IR T 5,

® AT NI VA %X T L. BAEHEE & D 10%H I &1 5

® AN OB R IT T S A EMAR LU O B FEMT AR ITAT 25%. 1 @i%%ﬁﬁ%%5%
ITERBEATAT Y 20% % 2 Tk 9 5, Vessel utilization will increase in all
segments: about 25% for deep sea trades except bulk, around 5% for deep sea bulk,
and some 20% for short sea ships. (J&3L 49 ~X—3°)

®  EVEMUATAMOFH A XTI T D, LNG # > —I% 40% GEEMATAOHEMIZ
£2). AT M 30%, X HFEEAEMAE 10% KU T 5,

E@N—X®%ﬂizwoﬁﬁmf%@@®ﬁﬁwﬂ®k%&%\%wawék%ﬁ
EN5,DNV GL O FHITIL, 2050 £ F T MHEO = 2 VX —HEED Y731 < (47%)
A TR — 2 OB, 32%I13H A, 21%DBNE S, A FREHE DR R ERE T H
%, FIRBEEEIL, MERRO XL X —IHEED 3T%EHE L., ZOMGTIXE NN
FNVX—HED 9% E EODHLHICbETHIND,



Ny T )= ERBFER O KICE LTI, ANy T U 3G ORYEER L D, R
BHMORT ¥ /VEIREWVD, Ny T =2 SITEEPEERNE THIND, BED
RRORMBERIE, TS SRR EFER DA RN L TH DA, Z ORIV RRIC
R ENDTHHS 9,
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® ChuangYu,S.G.E.R.VE. H W.S.B.Z. L. & M. W., 2017. Accessing the
bottleneck in all-solid state batteries, lithium-ion transport over the
solid-electrolyte electrode interface. Nature Communications, 8(1086).

® Dag Stenersen, O. T., 2017. GHG and NOx emissions from gas fuelled, Oslo: The
Business Sector's NOx fund. Desmond, K., 2017.

® Electric Boats and Ships: A History. s.l.:-McFarland. DNV GL, 2016.

® DNV GL Handbook for Maritime and Offshore Battery Systems, Oslo: DNV GL
Maritime Advisory. DNV GL, 2017.

® EMSA Study on the use of Fuel Cells in Shipping, Lisbon: European Maritime
Satefy Agency. DNV GL, 2018.

® DNV GL Rules for Classification of Ships, Part 6, Chapter 2, Section 1 Battery
Power. [Online] Available at:
http://rules.dnvgl.com/docs/pdf/DNVGL/RU-SHIP/2016-07/DNVGL-RU-SHIP-Pt6
Ch2.pdf DNV GL, 2018.

® LNGi. [Online] Available at:
https://www.dnvgl.com/maritime/mydnvgl-service-overview/Ing-intelligencelngi/in
dex.html [Accessed 2018].

® TFuelCellToday, 2018. Fuel Cell Today. [Online] Available at:
http://www.fuelcelltoday.com/technologies/afc Maritime Battery Forum, 2018.

® Maritime Battery Forum Ship Register. [Online] Available at: URL available for
members in MBF only Norwegian Maritime Authority, 2018. NMA. [Online]
Available at:
https://www.sjofartsdir.no/contentassets/87f39103a890462a81b43a3dd6544023/en
gmaritime-batteri-systems-18-07-2016-005.pdf?t=1506594447348




RATER APPENDIX | : /Ny T 1) —HifTOER
NyTJ— e v RXRI AL NV AT A

Ny T J— 2w Rx A F AT A (Battery Management System : BMS) 27/%, i
WEY 2 — VNI SNAEFHEHY AT LA THE, TP 2—L LU T, BMS@
vAOEE, BE, BEREsEHT LI B —THkEND, ERITEEEY 2 —LE2RKT
BAERICERH IS, BELEEISELTEHINSZ L H D, KA OZEE) LR
A TEMECHER T 5 2 L, 5 o0 SR & IR 7 0d (2 21 Vo,

EFVa—)L BMS Ot 9 —oD FHEBEREIL, BALDONT U AEETH D, RIEA—T—
DR—=FTZTADOHFETE, BVITEE, =X VX —F&, WHERFECN) -9
Wb, 2O, HE, BEZMHEVIETHICEELOT R LX —EIZIT I ERENR
BT, FFEEBIZEFDOEIFIREL 2D, BMS X, Nv T V=D U ZAEEDOHIPTHE
WS- EXEE 2 HEHS 5,

FV 2= VHNOELONT o ZEREICIN A, FRRRETZITI) T v 7HOEY 22— D
NI AERBLETH D, TV 2= b ZNETNENCRRLIFBEERD, e L b
FALLHETICENEL D,

JSHH L

K

BMS OioREIX, B@HT Y 2— L L TERL, Ny T U=V AT ALK TER
T 5, ZOREIL. F£EHR (State of Charge : SOC) &4 (State of Health : SOH)
DZWrTH D, S0C 1L, BENHEOBRELGE, TR BEO NNy 7 ) — R ERRITHY T 5,

Ny T UV —LOT RV —FEIIRFE EHITWADT D, Zhn SOH T, #HRkaED
LD AT —HFBEELB L N— T = TCREND, 20D, SOC OFAMIX
SOH L L TITHO & Th D,

N7 U —OPLITRNEICHEE D | BT 5 Z &k d, SOH O & 4%
BRI DEGENEOXE L 725, BREIFXRRKOHREE LD, HETHRKIETHSLE
MES 5, 2. Ny T UV —OHFELHICERT D, mLLoEN, Krr
@%ﬁi@%ﬂy7)~@ bz, &5, Eisd o SOC D EE & RIKE b 51k

IR D720, WBHE Ny T U —0 SOC 1% 20% & 80%DHiHAN TiEizI D,

27 BMS, #—~/L-~v3x T A b, SOH, SOC, v 7 U —DFfiZ, DNV GL, 2016. DNV GL Handbook for Maritime
and Offshore Battery Systems (DNV GL, 2016) % % [if



PNy F Y= DY A R

SOH /3T DFERIC L 5 & FEEDOHBIKE RNy TV —DH A XERET HITIEE W
HiRNNE2ESTHZ D005, NIRELNNy TV —FEEINDZ L 20 H{ER
BEDHZD, RFEO 7 L — LARFEDO R RICEN D, W, RE\EDL v T U —I
M2 2 NORLERBEINIENR S, LA LB, /\/7‘) — A ZOREIC i{%%b\‘fn
e, MEHENDOIANYy TV —LORBRMELRD, Ny T U —H A XL, VAT LD
BEKOEAEFRREORBR G AIREREENY TV —ET VLo TRESIND LS
2\,

P s TR AL B

SOH & [FfRIC, IREIZILICICERT AR RKDER THLH-0, Ny T U —OIRESHT
FEFICEETHD, £, N T V=3B TEHOE L EZEEOT-D, 2 TOR/LNE—IZH)
ET 57 DIIZ B TORLOEEEREZITILERH D,

=~ XA (B REE) 1T, EROEUTIEEGBEIO 2 DD FERE
MTHDH, BRWH AT AF, Ny TV — %Wmf%kﬁﬁi@ S AT AL RIERIC
25°C UL FIZEBLT 5, Ny T UV —D EOEKERRIEDL 7 7 VB, TV 2 —LNOEL
%E%%ﬂﬂiﬁﬁﬁfv—km%ﬂ%ﬁ5oM%%ﬂyXTA%H%’tWXi@Q@
T —raemAT L, WEBHOTNEEARERENEL AT D Z kD,

g X

UF T AAFUEMICIE, BARELFTTHALNI 20O KRIBELIEY R NH B,

BEETI N TV —NORAKTH DL, Ny T U —NOZ X —AfiD @B R EE T
’@%%#mb HOB LT o kRZRESES, 20X ) RARITMRKAARTRET, £

CKRRICEET 7B AR IMEIMEOREGH LV, LA LA 5, ' 1 EITHER
%mémt O E ORI O ZEMECERE~D Y X7 L7 DA REMEITIR VLAY %
BOEIE > TTEBO B VITIESE L, ESSZ5 SR TEE1AH 5, iHA Ay T Y
— VAT AIETFEOBAL THEK SISO, KEOTT U A TIERENKS TIEER VK
NOBERFEICENL D AREELH D,

BT EOBEET. BVRSNDWAE, WAE, @A W HEOIERIZ L -
THIEREZEND, ZNHOERKE, #@% BMS (L0 EHRE, X372 &b FERNTHRE
S, EELFEIETHZENAEETHLIET THLN, ZD LD RIREERENKIIT D &
WO REEIZ ARV, E, BEBRRRICB T DA OKRKMICE Y . NERTERZ O o E
FAEL, BLORBREICENLIBENLH D, IHIZ, BLOEDLINE, MENFEE
T 5 AREMEIIFEE ICAEE T D, BIEOHEN & R Tl &' O¥— 72 BB RGEIL e



Wiz, BREREOMDOE N ~DIEREH S Z ENE—ORRFE LD, ZHICET S/
Nz —iEER (NMA) OiERi@EE (Norwegian Maritime Authority Testing Circular,
Norwegian Maritime Authority, 2018) £, GNV GL O fin#k AN AA E N TV S,

VD = —¥EFORBAE TIE, AEENTY 22— LNO—2>D R LOWNETATLH
Bl E R ENDZ L EFERL, £, ZOMENEROEY 2 — VITIER LW & %
L LTWD, W OOy T — 27 ATlE, ZOHiExE TS, RED
[fl—EY 2 —VAOMOE/VITIEHRT 5 Z L 2T 2 Ea b, VAT &R fEFEMEZE
RIFIZEIH L TV D,

VFILAFEMDOL D —2OEEMNEBRIL, A7 T AORETHD, 47 AT
WIEIRFF I S <KD B ULDBAE L0, BGRERIZRAET DA 7 T A3 H DREE DRI
M EFMEE o, BT DNV GL #H| (DNV GL, 2018) Tlf, 5 A7 L& 3R LT
W5,

MEEEIL, VF UL A VBROZEELV LV ZH EXSE, OB LEATVD
2. PRk & BRI T v IR EZICHER R H 5, Z ORBEOMRIZm T T, DNV GL
X, ANy T —OLEVEICET A RERE T =7 b Lz, Zovey =
MZiE, Z2HEOMEZE - MRS L TS, (Corvus, NMA, DMA, FFI, Plan B, ABB,
Rolls Royce. Stena. Damen. Scandlines, FIFI4Marine, Nexceris)

ANy 7 U — 2B 2 #L

FRAAOBRBEH AN AR 5 B X, RSO EETREEZIT> CE 7z, DNV GL L, 2012
IR EVETR D WL ONORIEICET 5 ) R 7 _— 25 2 fL 20 0A A 722 R O LR 2
BFELE, MOMBRBEIT, VA R—ZXOFMEICESZEBE N TE Y, HAEAOREIX
EAUCRBELTWD, KD OMmEHESIZ, DNVGL OL— L&KL L TV D HEEA
LTS, BUTONL— VR OEEORKIEREITRO LB,

® 20124 : DNV GL 23R W) O HLH R % 5 2,

® 20164 : /U = —fFFRPEBIEL TR, B REEREI D7 V2 — L KGR & B
K

® 2017 4 : DNV GL 2/ VU = —{FRORBBEL KV AL, BHAIGEZITS, #
R AT LB,

® 20174 : BV 2NNy T U —IZHT Lk BAIZRE, 2FB ORI L 2D,

® 2017 4:~2019 4F : DNV GL 25, MifNNy 7 U —ORMICEAT HLFFAKE 7 v Y =
7 K&,

ZDOXHIT, 201240 DNV GL Of#RIRAIEENS /vy = —lHFROEZEICED
T, VT ==y T U —HAIOHIEEZ FEL C&72, /T = —iFRORBRE



RIFEE L <, RTFHUTHDL ERALNTNDEDN, <Oy TV —A—H—F, KiFgk= X
NEIE & FIREEI T THD /Y V a—a VERAXICBEE LT, ZHICHIGEL TS, o
T, DNV GL ORZEFEMZ 7= S 2V S v 7V — 28 A3 2 BWiEe v, Ko o
Wih=1T 25 DNV GL OZ2EF 28 L T 5729, DNV GL OZ 21X HE |
DT a—IN)b e AFZHE—RThDHEFAD,

rlE &7z IEC 62619 fZ2¥E X, Ny T U — DL 2MICE T 5 & b EBRAY T4 B AL KT

R HETH 5, FFEET, EEERBRGIEEZREIIC I A—L T Y, DNV GL BT
HZOREZHEMAL TV D,
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2017 45, DNV GL (%, #£ 6 I/R"T /3T A —HX —Z F W CEREFE /BT O 5l 21T - 7=
(DNV GL, 2017), KHIFOFEMAEN, £N_XT A =X —DEEE (1~3) 227 (1~
3) DMl EITV, BRI A—H —D@mAa7T L 9 ThHbH, REEMEMOFEMIZER 7
2R,



FED/NTA—2—LEEE

INT A= —
etk AR
TN—7
et EFVa— W | BEVa—bamy PORKENLVNL, BV 2= IV AT LAOMEERTH D |
LU VAT LEEROHINIFTE KW b MWk E TR ARETH D, TD/NRTFA—F—DHE
BT, NV AT ARRRERDLRNE D T2) S LTS, MRV AT AH Ny
TV =Y A X~DEY 2 — VLR FEETH D,

et Ffn ZONRT A= = TEMEBRORFELE L RT R, HBOVA 7 LFMITBEICA
nTwizn, EERNLOEROEIIZEY, ZONRTA—F—O@\EHEE L (3] T
b5,

il P A 7 VERR~ | YA 2 BRI, BT EE, ROARERIC L 2BITE G, KREEmITIE—
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Weighting 3 2 3 2 3 3 3 3 2 3 3
Alkaline fuel cell 3 3 2 3 1 2 2 1 3 3 2
9 & & & 3 & & 3 & 9 & Bé
Phosphoric acid fuel cell 2 3 3 2 2 2 1 2 3 2 2
& & g 4 & & 3 & & & & &4
Malten carbonate fuel cell 1 3 3 1 3 3 1 3 1 2 3

Solid oxide fuel cell 1 3 2 1 3 3 2 3 2 2 3
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High Temperature PEM 2 2 2 8 2 2 3} 2 3 2 3
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Direct methanol fuel cell 2 1 2 =] 3 1 2 3 1 3 1
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LC-MG-1-8-2019: /K E#it okttt E 2T 200 ba 7 v YV a—32 g v

(Retrofit Solutions and Next Generation Propulsion for Waterborne Transport)

70y MEI, KEBRENSOPET AN RICET 27027 N T, /i dH 5
VVa—vart LT, M7V R nNyT)— BREER, B 170y Nz
P TW5D,

Tav=7 MI, FEBEBICET AR 2 5OV T T —~< & Fo,

& V77—~ A: mHERBIEMEE, UTEITEWRIRIE L D56 X PRHEET X
T2 —E U EDOMBREIZL D 3N R A 7 L TERE) S 3L 2 ik & i O B 3} OVF2
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® WU r—~ B:EX., 7V —URBE BAEVTRERI LY —FLHEHT 0L
TRL (Technology readiness level : Fiffpl#EE 1~9) L~ 5 DL R RHEARE )R
ROFAHENE S 2T 2 D B3 B OVFEGIE,

a7 FOEEIT 2 BT, 201849 H 5 HICHHEENS, —REEDISELIRE
X 201941 A 16 H., “WREEOIGEMRIL 201949 A 12 HTH 5,

FEMIILLTOY v 2SR
https://ec.europa.eu/research/participants/portal/desktop/en/opportunities/h2020/topic
s/le-mg-1-8-2019.html

%% F T2, Horizon 2020 (21X, #msbgBa. FrlZns o o BEHENEIZES T 5k D
Lok rTarl b DH,

® LC-MG-1-1-2018 : Bt BBIIC LD KRR D7 AV T 4 ~ DR BRI BT 2 [EE i /)
7m Y =2 b (InCo flagship on reduction of transport impact on air quality)
https://ec.europa.eu/research/participants/portal/desktop/en/opportunities/h2020/t
opics/lec-mg-1-1-2018.html

® MG-BG-02-2019 : My & o HEHmd o 7 U A MRS~ O BB (Ship
emission control scenarios, marine environmental impact and mitigation )
https://ec.europa.eu/research/participants/portal/desktop/en/opportunities/h2020/t
opics/mg-bg-02-2019.html
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(Connecting Europe Facility - Motorways of the Sea)
https://ec.europa.eu/inea/en/connecting-europe-facility/cef-transport/cef-transport-mot

orways-sea

Motorways of the Sea] (MoS) 7'v 7' Z AL, B, Z&M, 1> 77 /vy AT
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MBAHREEIZE L TiE, RO XD BRI E L2 T 5720,
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R0V 2 NOBREIET D20, BlAE, Ak 0 M i SOx HE LV
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Bl &3 e oxtR L b, —F, SECA DStk (BONEEH%E) oFmy s K
(X, 2020 FF1T SOx HHI 3 F 2T 2 £ TIIMBIE O L7 D,

® MoSHilh&IX,.7ny =7 bOIEENZIE L TEa A D 30~50%% i+ 5, Lo T,
BOOaRA MIMENIR—T52L L5,

® HIEFA TIX. WKEID MoS #ilh&n 7 u =/ NEERH, TE, EAREITRFZEIN
TRV 2018 FAKITITHEENHE I NS ATREESL H 5,

TV T 47 ma—b (BUEEET, FiOU DI 20184 4 4 12 H)
https://ec.europa.eu/inea/en/connecting-europe-facility/cef-transport/apply-funding/20

17-cef-transport-blending-map-call

T VT 47« 2—/)b (Blending call) 1%, flifhé t@iE 2 A bEZH LN A
TOMBBHIETH D, Tr Y= MG 272DI121E, MoS % DB &2 2 TR
HEFITENDLOREEZPFE LR T E R 57w, ZoEME, EU #o6ibha & Rk
REME~ORIELRMET D22 LICED, WA AT LA~OERELZRET L2 L TH D,
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MoS D&Mt LREETH 5,
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(https'//ec.europa.eu/inea/sites/inea/files/2017 blending innovation.pdf) (2B %

B (https://ec.europa.eu/inea/sites/inea/files/2017 blending mos.pdf) % %%

T570 77 L5ThsD, BEAEFEICITERE KFETAGENTEBY, BHE Ry
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(https://ec.europa.eu/transport/themes/infrastructure _en) (22354 O THRIT
nEZo2nicd, Lo nb—va v REEERD,

TV T 47 A= VOISEEIT MiBEREE L RS, KD T —HoT e Yy
FEEICE L T, RESIT, HINRERITE O RFE SRR b ofE (22 b LIRS
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TV T 4T e a—= O TE, BREEE, BRIIUTOY 7 2R
https://ec.europa.eu/ineal/sites/ineal/files/cef transport blending 2017 call 2nd cut-off
leaflet web.pdf

2 JUV—reevobBrT XTI T 4— 71775 (Green Shipping Guarantee

Programme)

RRM & ERAT (EIB) 1%, RERE~OV A 7RI KV BREICELWVEE Y=y
N T 2 (7)) —v o7 - FxT70T7 40— FurIh) FE ML TND,
EIB 1%, %< O4#ERIT (Société Générale, ABN AMRO %) L OAE &KL, &
FATICE D7) = iFE T v Y= 7 MEVEIZRE L CHREE 718 5,000 J7 = — 1 OfF ARGEE
YL TWD, 2077 T MIFHHAEHIE TIXRWR, BENRBEREIFICEET D8O
MERFALET LD THD,

F7'm 77 5F, fihe IR MEICET 2D TH DD, INFERMITIERHES
MTHD, IWHETrY s ME, EU OFIMEE (E, MfE%) 28/ 5. fFEO R
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BERMiov e 7 0y ML TIERK 100%TH 5,

TN —=v oo Xy 707 4 —KOEIB OZ O OWFEREIZE L T, kD

V> B,
http://ec.europa.eu/transparency/regexpert/index.cfm?do=groupDetail.groupDetailDoc
&1d=26985&no=3
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