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In the survey of the required specifications in each region of the world, information on
the technical specifications required for fuel cells in each region of the world and the
trends of fuel cell technologies in the world have been gathered through information
gathering at international conferences and exhibitions and some information have been
gathered by research companies.
After analyzing and summarizing the above survey results, we identified the technical
specifications and technical issues required for fuel cells in the world. We narrowed down
the technology development items to be emphasized by considering the
commercialization potential of the market size, etc., and concluded that the following four
items will be proposed as the direction of technology development for overseas
expansion.

1)Study on extending the life of stationary fuel cell systems
2)Consideration of response to the diversification of fuels in stationary fuel cell systems
3)Studying measures for high-sulfur fuel concentrations in stationary fuel cell systems
4)Development of FC modules compatible with various applications
In the International Trend Survey on Standardization, it was possible to collect
information on the International Trend Survey through activities in the field of
IEC/TC105 (Fuel Cell Technology).
IEC/TC105 has narrowed down the international standardization activities to be
emphasized for each standard that has been established or is in the process of being
established, taking into account the information collected by the international
standardization activities and the feasibility of the market scale.
As a result, it was concluded that activities should be focused on the following standards
in the next fiscal year.

* MT208: IEC 62282-8-201: Test procedures for the performance of power-to-power
systems

- WG211: IEC 62282-8-301: Power to methane energy systems based on solid oxide
cells including reversible operation - Performance test methods

* WG212:1IEC 62282-3-202: Performance test methods for small fuel cell power systems
that can be complemented with a supplementary heat generator for multiple units
operation by an energy management system

* MT202:1IEC62282-3-200: Stationary fuel cell power systems - Performance test

methods



- MT203: IEC62282-3-201: Stationary fuel cell power systems - Performance test
methods for small fuel cell power systems

- MT103: IECTS62282-7-1: Single cell performance tests for polymer electrolyte fuel
cells (PEFC)

- MT104: IEC62282-7-2: Single cell and stack performance tests for solid oxide fuel
cells (SOFCs)
In addition, including the results of the survey on requirements in each region of the
world, we concluded that the following three items should be proposed as the future
direction of Japan's international standardization from a medium-to long-term
perspective.

1)Revision of existing standards for hydrogen fuel mixtures and pure hydrogen fuel
2)Standardization of fuel cell modules
3)Standardization of parts
Through this survey project, we were able to obtain a wide range of up-to-date
information on global fuel cell technology trends related to fuel cells, including
information on mobile devices and related fields such as water electrolysis.
As Japan expands its overseas operations in the future, it has identified technology

development items and international standardization items that should be watched closely.
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o EEMMEIE S AT L0 RFMILHF

o EEMMRELEM > R T L DIREHEBEAL ~ O XIS

o EEFIMBIEML S AT 0D R I R~ O b I

® LT 7Y r—a G RE/R FCE Y 2 — /L OB

E AR (LB R A Tk, IEC/TC105 (AEHEM £4fr) ¥ ICR 1 2iHE 2 L T, [EEREEHE L)
MRS T 2B MNELZIT) 2N TS, £ OEBEEEMFEIC XL INE S FHR L O
LR EOFEEME L EE L TIEC/TC105 2 HlEF & L IFHlET OSBRI H LT, EHHEIT~Z
FEEIEETRBOK Y AR ZIT o To, T ORRLLT ORI L CHCRFEERICER L THET
NE LOREWICE ST,

® MT208 : IEC 62282-8-201 : AEIEMAFIH = VX —Z8 1 - 7 > A 7 A MERERER 77 1A

® WG211:IEC 62282-8-301 : REFEMFIH = R L X —BHa - IF S AT Lh- A X VARV AT
I -PERE R BR 5 1

® WG212 : IEC 62282-3-202 : EMS (2 L 2 A HlEICB T 2/ N EEABREIER Y 2T LD
PERE R B T 1B

® MT202 : IEC 62282-3-200 : & & MR E M > 2 7 L O PERERER 7 ik

® MT203 : IEC 62282-3-201 : /NEE & MBI E M > 2 7 A OPEREalER 5 1k
® MT103 : IEC TS 62282-7-1 : PEFC H Hi & L1k GEF Bk 5 15

® MT104 : IEC 62282-7-2 : SOFC HH. &L « 2 & v 7 MERERBR ) ik

F/o, MRS O BORAERH AR R 3 0 T, WREOME R TS %O A KO EBAERE T 1k &
LT, LT 3HHAZIRET D & DOMmICE- T,

& KFIEBWREIE L UMK FRE 2 FUE L 72 BEAF UG O E

o MREIEMTY 2 — LOBKIL

o ALk

AHEFEZEL T, BEVRRE O K HCKEME O BME S B b &0 TRBHEM BT 218 R0

BB OMROREFEMBEMEAEFEREAFTLILNTEZ, TLTHERBIANEIEEHL TW
KET, BRI ~SHINABREESLEBEELCHAZW LN E LT,
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4.2

T A Mgk D BSRARFAE I L D EAMTHRE O F mERR

4.2.1 {5 Hul O BEOR ARG
4.2.1.1 REHRE (EE2E. BT2%)
AFEXEA B L CHE L-EBRSEZECERSD - ERVZFTOS R EERE R SITTT,

#® 3 - ERIMLKFHE ERB - BIE0oHEERK

L o » . S s E
ELESSSES ERAE B 1 1 2 Y \WRis &N Py
=
Ha— RNy W& E
1 Hannover Messe KA 2021/4/12-16 Web it lﬁ IR
il 1-1
DOE A 1 Merit A& R
2 nm,la e K 2021/6/8-11 Web e o} NPT
Review 1-2
World Hyd ,
or y r?gen R 1,297.8 CAD N B
3 Technologies ot 2021/6/21-23 Web )
. (9 116,800 ) 1-3
Convention
E Fuel Cell WA
4 | HroPean fHel e 24 A 2021/6/29-7/2 Web 600 CHF IR
Forum 1-4
SOFC17
T ER
5 (Electrochemical — 2021/7/19-7/22 Web 400 USD ' q_fﬂ
Society)
T ER
6 f-cell 2021 KA 2021/9/14-15 Web 416.5 EUR ' {j_f*+
IEA TCP AFC 2021/5/13-14 T EE
7 45T Web o RATECR
Annex33 2021/11/15 1-7
8 FC-EXP02021 H A 2021/3/3-5 B Hh B ﬁq-g F
9 FC-EXP02021 %k H AR 2021/9/29-10/1 o *Jr M/qj_g #

UTICEBRSESCRR2OMELZTT (TALTHOFEMIHONTIIRMFOREEELSR) |

(1)

(2)

Hannover Messe

KA e —N—THREIN A HRERBEOEERLART, BAELMIT 21/4/12~4/16 ® 5 H
MT,. Hl oy A VABREIEROEBIZI DA T4 VB E -T2, BRT — 2 EIZH)
EAEF SN CTREY, BEYHZLERTEDILIICR-oTWnD, £/, BESHTOR SN
TREREICC, Yy PEIEH LI GROERIGENTELT—Ab AL,

A RIZONWTIE, BEREENS, F—U— FHEEK “fuelcel”lC LV HESREEEL —
WHIH L7c BT, REICER 7 — A 2l L, REtEmBE 38 2R & Lz,

B &)k Heavy duty [} OREIEBEME D = — /L ORERIB L2019 FE O RBRTIZA LR
STEBRBIEMEY a—VHRBRZEE L2 Ly —A— T —DORERVERR LN,

DOE Annual Merit Review
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4 Al 1% Fuel Cell Technologies & Systems Analysis/Technology Acceleration O v 3 »
MOEXETY LEDONLIREZTER LA, BREEMIZT 7V r—2a e o0 TofF#ix
FEAEELNT, Heavy duty Track I 7 +— v 7 LIZFRHBRREOEELTH - 72,

DOE7D77J>. EfELRTael e FERXETLENLTWHWAZELEHY ., A AMR 1ZdbX T
T DOEF LN E MBI HEFICEHEDTH D,

if_%ﬁ%{éﬂ FF Web 7 v 7E3NTWVWHDT, HHRIEH EFHTH 5,
Heavy duty Track B DB RIZHOWNTiL, ®EE (RHER 1-2) 2280z &
€ Plug Power fL LV, Yuvv=7 MERICMITLEEO HFMMEIZOWTO T LB

BEHOT 4 —BLZ o VO OBERZOTDOREIEM S AT LB EOFREIZ O
THE SN2, HDT Hig O BAEME & 12X U HERRE S TEH Y | £IZ Heavy Duty
Truck HisZH->TW5 & Bbh b,

HAE : #4n ; 25,000 h
Pt fHFF & ; 0.2-0.3 (mg/cm2)
FENFE ; 68-72%
Mgz, P v 7=V v, PLAUV~DERLHEBIZANTNSEDZ L
AKZuaP=r ME, A2y 7ORBICT+—A 73N TVD
- MEA, ERXV—F =T WA 2%y 7ORABICOVWTIEL, B 2RO Z &
- b7 v 7 FBICE, IREEER L AR,
- Ffm 25,000h DERILT ¥ L V¥ 7L LRI TN D,

% 72 Plug Power #hi% 2024 4512 85 b /H DO KFREEZFHBH L TWD, KFEAT— =
VHILKRTE, BNV —FDa—TFT 4 TIZONT RN ~DEFHFMa—T 4
VI EBZTVWOLINEMITIEZODR W EDZ L&,

(3) WHTC (World Hydrogen Technologies Convention)
WHTC %, 4 ® Z & < Hydrogen Technologies (ZR4 2 EFESH T, T & CTHERE S
TWHZELHY, I T FHEORMNERSETH >,
EHBINE L. BEE S OFEH T 36 b [H 462 A
FEEEOME # O T A ZFHE~DSIMNE T 50 Nfi#E. 7 L—7F U —T100~150 AFRETH > 72,

® X TOKFREZT X MTOWTHEHEMAREHRNG S 72, (Prof. Tanguy/Polytegnique
Montreal &£ V)

2021 4EHF 25 TlE, 4.5-4.8USD/kg T& % 2% 2030 4 H %1% 3.0-3.3USD/kg
KFBRGEICHES 5B 2 A ML, 2019 48 5 TIX 3.4 VMKW 12 KAk TH 5 28, 2.65
T/MIHIE SN IEAKERE 2 2 NI /2 BREOHIHAHEENS L LTWA,

® N = NRN—DKIFENTHEBIZONTDIHE

ZEN clean energy SOLUTIONS t: LV, 7 U7 4 v =« a7 TODKFE Hub
DBAFERDUZ DN T DO RER

& RBEM AN — =7 L= X OPFE IOV T (HTEC, Ballard, BC K572 & @ 3 [)
Ny ——=Dinner 7V — R EEEEZTWDLLHI>ITHD
PREFE M X, Ballard 4, ~ U > HICBHIE S #v72 200kW, 875kg @D v A7 A % i
182-274kWh O /X v 7 U — & ##l 7 i
€ Ballard t O G ERR PO BT
Transit FC N2 5 LK EERICERAZ TEL TV D
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Drayage cJ v 7 ; B 7 N=F, vnr I E—F
Delivery 7 > 27 (UPSHH) ; V74V =TIZ45H 461
Yard F 7 v 7 ;LAXRLU I T EIRWTAN L 7 —N—|C

LAYy ETTETEBEL TS, dLKIT 40,000 EOEWT 4 —EBLEmMAH D 2021
FELVFESa Y s &M%, 2030 FEICiX, T4 —ELEHE A FC Sl ICE Xz T
WE ez b,

Tz )= AEEDH BED TV —%2ET) 2BEF/ VU= A,
€& Hydrogen Council & ¥ fFAEFRE= R /L F —IZ L 5 2030 4D K FEli#E O FRIN R STz,
—HAEFREKFE 2 A O Tl (2030 ) —
HA, #E . 21X A B X% 2.6USD/kg
FAa > @ L% 2.3USD/kg
ek, HE B k% 2.2USD/kg
F—AMZ U7 gl BXZ 1.6~1.7USD/kg
Yo7 IZET @it kX% 1.5USD/kg
ANA vl 1.5USD/kg LLF
F VU @i 1.5USD/kg LA F

AR, BAEARTRAVE—ICKDKFIREDRMAICEDL S22 5T &Mtk >T
LE 9,

(4) European Fuel Cell Forum

BE T AR AAL ADNLY 2 )L TSN A EESFE T, 1FEPB %2 PEFC & SOFC %4y
B 2t RIS N D, 54F1F PEFC 438, 2019 FlZB M L7=25, 2020 FEI1XB I TE 20
STe BRINEDIR NS O DBREFEMENIC 7+ — > v 7 LEEESE S LTHERICET 5,

AT Virtual BIfE TH - 727200, BEEEIZ. —HEEIV LM TH - 72,

PRONBHIE D E RS #IT. VT AL Z A LTO Web 2N ES THY . 5EITHEARKR 16:00-
25:00 Ml CoOEME R Tz, CKERE R TCORBEDLAIZ. Y 7 /V4 A4 AT 22:00PM-6:00AM
Moz hne b=, N KE)

SEHFEOTa 7T A, HEEICEHERTEIRNEY Thol, TOHBIZARHTH 5., Virtual
BN EL TCWHWDO0nE LRV,

FIFEFIL, BREFEOCERIZIEZT v 7 &N T3,
L LFEFEVOERRIZOWVWTIE, Ty 7XENTWEIE0ONDhhotz,

FWREOBELIT. FRETABBEONFEZT LYY L TWVWAEDORL NN, FEFY ORKE
WTEERELTETZLEEHERVHEREGEINDI 2D TRV RNELEZLND,

Fuel Cell Technologies & Systems Analysis/Technology Acceleration D& v v g Vb &
(w0 b s WE T,

@O Hydrogen Europe 7*5 FCV & BEV % Cyclic Economy O FEINEF DR E N H - 7=,

REBEOT v 7 u—RFBRRnizd, UTFOFROGEN T3 TERWBENL H D525
EWMELLHT D,

& HLEREOGLME IR O AT O LR
FCVOER Ry TV =TT 70 EF4D 70 i (Cu,Pt,Li 2 2H)
® T RNX—WRELTFTOMRED FIZEH
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BEV /X, EUWN® PV TH&EL-EHEZMHEH

FCVIiZ. k77 VD PV CTRELEZENEZHWCEMLZKFEEZ EUAND FCV I
fiE FH

T DRMERRE DRI SV TIEAHA
AFEFIL, KFE—FCV O BEV IZxtT 2@ MEEZEDZEI>I L LT0D IOl bhs,

BEZELDODRED FTRESNLNTWVWA LY THY, REKRZ2ZOEEZITAND Z LT
HE K 720,

gjé;ﬁﬂﬂfcﬁm%?o)ﬁﬁwu 75344%:(%6

©@ AVL #: X © Heavy Duty truck & fifii~® PEFC ORFHI DWW TR ZE
AB I DTy =T VS vialb—rarBlUORBRAEMELELTEHL VWD L
DZLThHDHN, FJRAT—NVTOFBICEE>TWND,
TECO 2030 PEM Marine Fuel Cell Development /H 5 BH 3 Bl 45 2023 4E
Gen0 A% v 7 %77 v hik—h LT3

AALDE—4y MI.FMTHY 15000h 705 30000h (2T LTWaAR. B
RIZ% LT, 15000 BFRIZ R L TWARR TIZARAWE D Z L Tho -,

Heavy Duty Truck HA % v 7 OFMHEIZLL T £ F L T,

- H 77 0 156kW

+ Power density : 0.334kW/L

+ Power weight ratio:0.46kw/kg

+ Volume 467L, & 343kg

DT —4%7 L TOYOTA ® NEWMIRAI DA X v 7 LR LV THDLNE LILRVD,
BLETTIRAT—=NVDRAZ v 7 ThDHIEITHEENPLETHD,

Flo, HRETHRBOFEMIIOWTORS LH Y, EERICHEZROHENEEL TH > 72,

@ ot HT-PEM IZBET 2 ERE LWL SO0 R b7,

(5) SOFC17(Electrochemical Society)

fRa TR S D SOFC M TCIIHRRKHRDOEESRE, AT 5L 0WH L0, AR F v
EOMEIEICET 2R EN L <L IS5, SOFC17 IL.[The Electrochemical Society]
& BHA®D [SOFC Society of Japan (SOFC #F7t4) 1 @34 THAfE X dv. PERMF O 1 St
MEERORFEEZL> T L, BEMFIX 21/7/19~7/22 ® 4 AT, HFHlavF v ¢ v
AEGIER OB LV A T A4 VB L 2o T,

Web meeting TO O R IL L0 o7, KDV IZ, SOFC17® HP IZE 6N 7-HEDOY > 7
W2, BROBEPMMEE CTHDIAATHY , BIEAH 57012 L TiX, SMEFE 134 X RRFICRR
PR T AN Th o7, HHFE KA (HARIT 21 Fi~max24 Kf) (2, BN - K[E - 7
7 MBEEIZ Web 20 L T, ﬁ/ya/“&@4xxb%%%¢é%ﬁf%otoWzmﬁy
arvEICERARY by a T 2T v R REFICEMT AN, AR AT RO
AN, HHZREL ThoTe, &6 <, R aa T ToO Web Bl L o702, HEE HIE
NTF T <2l ERALENTZOTEHWL, EELT=,

Proceeding "6 FEFHFOELZ L L Z A, AR, FE, TA U, RA YN, % %25~30
HoEREIT> TV, WWTI0HRET, A FXVR, 7TV RA, TUr~v~—2J, A A, 1
VTl ZARREWE, PRULEICZAARODLEENG S (RN TIHE RS Y NREHLTEZ WD
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(6)

BHZRLTWE, £7-. 4B A1 (ICREA. Cataronia X*%) TiZ 3D 7V » & & HWn
7= AEHRLIS PLD THEBL L7 L DI A 7 2 EFRHICEHE LTV,

BEORK (VAT LOEERE) IV VWEIITK LTz, BF¥ELELTHEEZ LZOE, KK
H A, B A A Fuel Cell Energy (USA) | Nexceris (USA) . Elcogen (Finland, Estonia) .
Hexis (Switzerland) . CeresPower (UK) 72 & Tdh -7z,

SOFC v A7 L& LTCIERBHELBOFNBRA LN, K% - BFRFTOFELR L L TIE
electrolyze X° internal catalyst (direct fuel, Bio gas) (CET 23BN EL o725, 7=
LB TO2ARIERVZLS R MV ABZTHNLTAHAL, LWV ZHBENoTz L IR
V. BlEa—T 4 7 IZH L TiX Sweden @ Sandvik #HEEEDOERNH V. T LA TIZHE
SAERD IMG BB oTeBnbEY B o> TS IT 2o T2,

f-cell 2021 @ Stuttgart, Germany

ek B Stuttgart TREFRME SN TR Y | ARETEM KO COVIT-19 BKL>2H 5
LB TOY T ARSI, eI T2 B AICEBHRETE2 70T A (F7
v M) PHESH, SEEEBHEEICL2Z2ITH 5,

I F—OPTHEZBIWEZDIX KA Y Bosch ODRERFENE T, KFE - BREFEMICET 2 REIT
W59 £ (2012 £~) T15 Ex—wu, 5% 4 FH (2021 F~) T10 E=>=—nm &, ¥
WIZEWAKEORE % Lfb\é F72. 2020 12 Scope2 HEMR LI LTWD, HILHD
PEFC EEH O SOFC 12z, KFERA T—72 R FHTORBEEHEL, BABEDO KX

REBBETRVE D, BINICBWTIERET AN, T T U ~DKBIRADPEF SN TV D0,
Bosch DEEH SOFC X RART A NAFH A fiKFER EREx RBRBHTRIETE D & LT
W5,

BRI T KR DMk FBE LTRARTANA T TA LV HENT 28T 0N H D, KRR AN
AT TANTHMKRFEEZRTHE. BRE. AT T4 VB LTMERSDPNRAT 0T, K
MHE T Z OB ZHFET DUETRERPRE STV D, 1> T, BKINIZIB W TIEMAFE T
bHoTh, WA T T A 2Tk S 4125 KFITHEH RS %E.EB’ &2z PEFC, SOFC %
NENLDOHFRIZBNWT, HLOHTREBTTOLERD D,

KB O TITKRENZ Y —kFE S 1/kg O HIE@2030) % #1F TH V. ﬂiﬁ@qﬂfwi
BLT7T 7Ly T, BRMNIE$1.5~3kg DRELTHDELT, RCRENRH L, VT

H 77U — KRBT EARI D LRV EWN, o T, KELEZME-TZIREE Aﬁ@%é*ﬁfﬂﬂ
HATIIE S E RS, INETKEFAHITEFRH - EEXEARFTLTH-oT-0, TEH (%ﬂfsﬁﬁ
KFEHZTL) IZOVWTORELHZ CEE, A2y F 7V RTEHEERETHT X 100%% 3£
LTEY, GHG HEHBEIBICH T KFF 7o 0FEEL 4 SDOFHTHED SN TWD,

N7 v 27 HFC THEALT—ERVARHELHLEL TEB Y, 25,000 FEOREHEMNER X
NH>EHREENT v 27 H FC oL —HZ&B TR I—FRr28HAL TS, &2
L —ZDEHMIEDEAL TWR DO DRREED LT,

1. Robert Bosch GmbH, Germany (Marcus Spickermann)

B 2050 FiIZ@TC EVEEA L 7 I9R°T — XU X —RENERLD RV —FE;
RKLUTWLS BREICH L CEEAREIFER Y AT L0305 HENIKE W,

B #iH 130kW-PEFC & EEH 10kW-SOFC o4 #E L T . E&MH SOFC T
ZH MW E TRy — LT v FHRETH D,

B KRR N TR, HiKFIZHIE T E % Fuel flexible system Th 5,

B 2021 F~24 FT€I0ED FCHEKZREZFHBE L TRV, TDIH>» b EEHA T4 EE
E

W 2021 P24 100 MFTT/8A 1y MNEREZ BT 5 T E,
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siz energieplus, Germany (Simon Marx)

B 2050 £ R Y ® H2 F5% T 12Mton TH V. £ D 50%% A EAEET 255 60GW~
80GW D /KEMRRENNLEL D,

B H2FHD XA iZEFEM (4Mton) & H#H H (4.56Mton) ., A%/ ¥ 1Mton L T,

B Neue Weststadt Esslingen PJ |Z 85,000m2 (2 550 A LL_E o J& A #1C%EGE,
WL 2017~24 42, KEM, FC =2 =5, FCV T CO2 Pkt 1ton/F/ ARl ICT 5
F RiE

Scottish Hydrogen and Fuel Cell Association, United Kingdom (Nigel Holmes)

B X2y FJ7 2V FBUFIZ 2045 FFFE TRy hEuvE¥—5 v MIHEIT, 2030 4FF Tz
75%® GHG HEHHEIZ HIE L TV, B3 T EIERICE D BRI CTREIZ 556% £ T
FELTWD,

B The Scottish Hydrogen & Fuel Cell Association (SHFCA) (21X 150 # # % % {2 % -
K% - HIRIEDN S E L, H2&FC 0% & i L T\ 5,

B OZEHCEREZIHNTIH S0, BERE TIT 2020 4F THZ RERIFIFE 100%EK,

B 20204 12 HIZ H2 B3R & LT 2030 4£ % T2 5GW @ Low carbon H2. 11GW D
BB A, 8~12GW D LR S0 BN BT b, BEFS T 9.4GW D L E S % # il
LTW5,

cellcentric GmbH & Co0.KG, Germany (Christian Mohrdieck)

B XA LT — Ty 7 50%&RNAR 50%0HEEHE T 2021 4 3 HIC cellcentric 733
NLEFU, 25 AELL BB o TEREFEBM BN Z X — R CO2 EratE HiF L CTA X
— h&Y- 72,

W ZcR{EAE FTHHE : 100kW. 400V, 8,000h it/A. @B AAA RK—F L —%
40t A > 7 : 300kW. 800V. 25,000h itA., #—ARr L —%

B FT 7T CEBRSEERIANAYy Yy THEELTCr— VA0, ART 4 —E L
TV UREBEOERVOBER L 2ol IEWICTVET ey 77 v T B~ OEBLEHH
HERIZH D,

Robert Bosch GmbH, Germany (Volker Wetekam)

B BRI EE Y T 4 2 Tl #ES T TORMG S EE,

B 2030 FD VU — 2 KFEMIIT USS 1.5~3/kg I/ 5 A TEY, BMNITESHNS Z
V=V KREPIER > TV, —FH, k- PEITIK = XA FORKTABRKROKENL
D < KEM RN HEL 28, EFMIcEdek - dEG 7 U — 2 KFBHERIERL T
WA, FEIFEC VT 4T TRIRMARICEESTFICHL 7 U —V KENE
BRL T <,

B PEFCIZ N7 v 7 H T0kW EY = — Vx5, PEE JViRL, SOFC T EEH 10kW
SRR,

B UKOHFAZY v RIFBURO F £ THKFRMB N ATRETZ N, Ay odb ke L A
RATOEAMEIOBBCTEIRO £ TITMAZEZEB TE RV T, MAZMG A
HEIZR D ETH~104F I 5b & TFHILTWDS,

Linde Engineering GmbH, Germany (Markus Nachmeier)

B R H O ER AT 30kg/h@70MPa, Linde $ 0 /K # {45 4 # 12 100kg/h@90MPa 73
ARETH DN, KB R T v 7% 400kg/h TH VY K& R TEBEN H VD T 72 2 Bl 8 28 4
C

B 1 Bremervorde ([ CHIHEFAKFZEAT — 3 % 2022 FEHE AT E T, kY
WIXE A EER KO A YA FET Y — K FRGER S IS S E TV L,
KFMARHE S © 1,800kg/day (14 H4y) . FEET) : 35MPa, FHEEE : 168kg/h
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B KEOEK= R MUIZBWTEHEZLZOIX, OKFEMBEAHEM, @KFE ST ¥, O
@R ETHD, @ITHOVWT, #lxiE 30 B/day@50MPa D /kFE ST DA, BEH=R
10% T13€3.94/kg 72 MR I 100% & 72 1£€0.96/kg (2720 . ST O HAE = % ke
kgL 227 VT T&X5,

BayoTech, USA (Mo Vargas)

B BayoTech (3= /37 b7y ORKF AR 2 Y — R WR5E,

W KETEBIL 2025 4 0.8 b oD 2035 FFITIX 155 h v ETILKRT D L AT
W5,

B EPRDKFREEE § 8-14/kg (2%t L, BayoTech /KFE 71 $ 6/kg Ta¥ & i f 13 1/6,

B KE T UoE=THROEMEST A PERKFELA (1~5 F o /H) ZFHEH,

US Department of Energy, H2 & FC technologies Office, USA (Sunita Satyapal)

B 2019 FOKREOT XX —HEHEDO T CTHAERMBEZ R LF— (KD 11%), 2035 F %
TIZ 100% carbon-pollution-free 72 &L ~. 2050 £ F TIIWIREDORF * BT,

B US DOE Hydrogen Program 78V U — A, &RA v MEIZ V=2 KF~DT 3 —h A
BAEDOKEICB T 2 EBKFEAEREIT 20MMT TKEEECE SR EOHRER & DG
2725,

B DOER#EF5%—4% v b : “111” ($1 for 1kg clean hydrogen in 1 decade)
2030 FFi 27 U — K F#$1/kg & HIF T (BEICKE TR 2 kK #E 1T Usl.5/kg)

- $1/kg (production), $2/kg (delivery), $9/kWh (storage)
- Electrolyzer ($150/kW, 73% efficiency, 80Khr durability)
- Fuel cells ($80/kW, 25Khr durability)

(7) IEA TCP AFC Annex33

1.

2021 FEFEE 1 [ [E B2 i
BAfE H : 2021 4E 5 H 13 H Web Bif#

& A2V 7 (24) . A—ARMIT (24) . AL R (24) FA4Y (24) . A
A (34) . US 34) . AR (14)

- [ O R B LB I BR 58 R
(1) KA Sunfire t CEO 7> 5 DR £
SOEC IC X2 KEMRTHA TH LD, ABIEEN CHP v 27 LD 88 > T2,
SOFC # A 7T, LPG B X KK T A THIG
PACE v ¥ = 7 MCHEAETSE A
750W+1,250W ZLH /1 D > A 7 A

S, A 77V vy R UE—FERE LT, 350WBLNEBOWERN DL AT
I % B

#%EDY AT AL, Vaillant #£D IP Z2_X—F (2L TWb EDZ &
Sunfire 1%, fiKkFEZ A 7D FC v 2 F L~DRBEICIZHEMBA R LS TH D
(2) FCH-JUProject Officer 7> & D3
FCH-JU T»., ¥ICFEH FC-CHP v A7 A D BRI ICHONVT DI EH
PACE 7Y =/7 FBIXOKFW433 7=/ FONFEZPTLIZEEINZN, B
FHLWbDE oz,
(8) U.SRBIEME AKFERY > —Ilc oW T Katrina M. Fritz 7> 5 O 5%
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kT, TEHABREBEMA~DTR—FERHLME (B 74 0=T, axFhv b,
~HFa—kyY, Za—I3F—2RLY) ITONWT, FOWMEDREN

(4) Austrian Energy Agency 7> 5 D3 F
TETE OB EE B O RN TOKBEIKIZOWTORELNH Y | SH%OHFEOS
ZEWZIDLDTH -T2,

(5) BANDIX., NEDO oK ET SV r—ya VR ENRNTF Y=y 7 TOZ X T
7 — A8 L UUKFERE OB IR Z BN

Workshop BH{# (2021/05/14Web)

Annex33 A DB ME % G ORKINHF LI T — 27 2 a v IR I,
Ef#1X. Viviana Cigolotti, Annex 33 Operating Agent, ENEA, Italy
LLF D% & % D% O Round table THE L

Logistic fuels vs. renewable hydrogen: best Andreas Frommel,

solution for fuel cells? Sunfire, Germany

PowerCellution, growing market demand calls for
o Ase Bye, Powercell, Sweden
complex deliveries

Elcogen solid oxide technology in energy Matti Noponen,

conversion Elcogen Oy, Finland

PEM FC for stationary applications ; from Data
] o Roy Segev, Ballard, Canada
center Backup power to Microgid prime power

SOLIDPOWER: clean solutions for stationary Stefano Modena

applications Solid Power, Italy
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7.3 REEHEE RENKREERIE
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fEZ : —Khd  RBRF-TJ-R “fuel cell” T 995 fFkybh. M. Exhibitors (168)
168 & EBR(CHEERL . AR EMEIEL LT 38 =it

No [5348 Kitd = KALER BE>Y

1 Nuvera Fuel Cells US, EU, China 45kW, 59kW DC_£21-)L https://www.nuvera.com/ https://youtu.be/Sw4ZIjIBpLc

2 Loop Energy Canada 30kW, 50kw DCEZ1-)L https://loopenergy.com/ https://youtu.be/hjePS5ToMBI

3 SFC Energy Germany R—4TIDMFC https://www.sfc.com/en/ https://youtu.be/OwIRn3toX_U

4 Toyota Motor Corporation JAPAN FCEY1-)l_60kW, 80kW https://global.toyota/en/ https://youtu.be/nUf7UyKTrAY
https://www.avl.com/?aviregion

5 AVL List Austria SOFC CHP system in the S5kW range =GLOBAL&groupld=10138&lang

system =en_US
6 myFC Sweden FCU\WF)-ZEHEDEIIATARE https://www.myfc.se/ https://youtu.be/SWvNuM5WzLo
https://energies.airliquide.com/a
M-Stack240:40kWE>1—)L, C-Stack 260 cm2, 10 |bout-us/axane
7 Axane / Air Liquide France -100 kw https://energies.airliquide.com/e | https://youtu.be/N6C6q_U0Zas
4kW/L, 2kW/kg ngineering-design-and-
development
Our technology applies to electrification (fuel
cells) and energy storage (flow batteries,
8 Advent Technologies Inc. USA hydrogen production) markets, which we https://www.advent.energy/ https://youtu.be/FEp25X5qNDg
stack commercialize through partnerships with Tierls,
OEMs, and System Integrators.
https://loopenergy.com/eflow- . N

9 BOP IES Italy fuel-cell-technology/ https://youtu.be/AOc6vBIcjBg

10 zeltwanger germany s https://www.zeltwanger.de/en/

11 FISCHER Fuel Cell Compressor |Switzerland TyH—A—h—, FCES1-VBRAEAEE https://fischer-fuelcell- https://youtu.be/vZPphkMnoOQ
compressor.com/en/

12 Celeroton Switzerland A A=~ :‘rtrflps“ /oW CeIeroton.com/en- |y /voutu.be/ 1aMLt3xygR4

13 Pressure Tech UK regulator https://www.pressure-tech.com/ [https://youtu.be/OaZWnxKU720|

14 Seitz Switzerland BRLT/NTHRTS 't“;tl’”:/ fwww.seitz.ch/en/home.h

15 Busch, Dr.-Ing. K. Germany A T ;;;Zs://Www'h”scr‘vac”“m'mm” https://youtu.be/aTGE7NtjusO

16 Combined Energies USA DC to DC converter https://combined-energies.com/ [https://youtu.be/0O47AS8mgjes

17 Turbowin Korea I>ILyd— https://youtu.be/EZQa3Yu3t-o

18 |BOP Staiger Germany INZ) https://www.staiger.de/en-us

19 PDC Machines USA 1 Iyd— https://www.pdcmachines.com/ |https://youtu.be/oK2TIDzczf4

20 Bosal Energy Conversion Industry)Germany Bz EOBOP https://www.eci.bosal.com/ https://youtu.be/arStLHK7FO8

21 MHA ZENTGRAF Germany ST tps://www.mha- https://youtu.be/7Augdx3DYB4
zentgraf.com/en/

22 RIX Industries USA IIyd— I;Etl:)ts://www.nxmdustrles.com/a https://youtu.be/MEXwMTXGQuo|

23 SPIR STAR Germany ST h-2% ZttPS:/ /www.spirstar.de/en/horm

24 TRAFAG Germany Y% EHst BEER BE https://www.trafag.com/de/ https://youtu.be/fboekvLxWPA

25 VAIREX air systems USA IILyd— https://vairex.com/

26 AD VENTA France FEAV-D)OLT EDZAYFIE http://www.ad-venta.com/fr/ https://youtu.be/4V-Nmzw-TgA

27 Fraunhofer Germany metallic bipolar plateshiF https://www.fraunhofer.de/ https://youtu.be/324Lj3UXKX0

" - electrocatalystsB% which are used in PEM Fuel . -

28 Ames Goldsmith Ceimig UK Cells and Electrolysers https://www.ceimig.co.uk/

29 Borit Belgium metal plates for Fuel Cells and Electrolyzers https://www.borit.be/

30 Dana USA Metallic Bipolar Plates https://www.dana.com/ https://youtu.be/et68izYCf6g

31 HyPlat South Africa MEA http://www.hyplat.com/

- N https://takaishi-
APAN i : .

32 o Takaishi Industry J oy ind.co.jp/english/ https://youtu.be/26EABDNfntQ
https://www.heraeus.com/en/hc
h/about_heraeus_chemicals/abo

33 Heraeus Deutschland Germany PEMESRfmIR ut_heraeus_at_a_glance_hch/ab
out_heraeus_chemicals_page.ht
ml

34 elringklinger germany )/ L—4 https://www.elringklinger.de/de

35 dana incorprated usa ) \L-4 https://www.dana.com/

36 |FPS NOVOROQCS Technologies USA FPS NOVOROCS Technologies offers standard http://www.novorocs.com/

and customized reformer products.
. . . https://www.now-gmbh.de/wp-
NOW is the Nati | T ti P fi
37 Now Germany Hodrocen andt Fosl Cell Techiolo mg(r;[";)m €17 | content/uploads/2021/04/NoW-
vdrog oy (9. Jahresbericht-2020.pdf

The Canadian Hydrogen and Fuel Cell

a Association (CHFCA) is a national, non-profit

ks association that supports Canadian companies,

38 Canadian Hydrogen and Fuel Cell Canada academia and research agencies that are https://youtu.be/RxwcGduXq74

developing, demonstrating and deploying
hydrogen and fuel cell products and services in
Canada and overseas.
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ZOAB, E5E 168 . /KERBHESMELT 11 iU, TRICEEURL,

No k] Eac] E3] E SHER BiE>Y
1|other Hexagon Purus Germany GIREOKERETREALAMT https://hexagongroup.com/hexagon-purus/ |https://youtu.be/RgPBRYH-6XM
2|other Framatome Germany EPC for customgr-spemﬁc 35 870 MPa https://covalion.net/
hydrogen refueling stations.

3Jother  |Kawasaki Heavy Industries ~ |JAPAN KRR WXL Z%EZEZ gr:f':f"kawasak"mm/ en/eorb/Rrofil | it ps. //youtu. be/egHODVSVAOT
4|other NPROXX Netherlands AR EDKZRETRERT https://www.nproxx.com/

5|other Rouge H2 Engineering Austria IKFRRUSEE http://www.rgh2.com/ https://youtu.be/X1w-3FCZHZg
6|other Vitkovice Cylinders Czech Republic (F11) AR EDKFRETRERT https://www.cylinders.cz/cs/ https://youtu.be/s6c4dRedrXQ
7|other Steelhead Composites USA KFEHY https://youtu.be/8WDZ8Uy0ODUw
8|other Steelhead Composites USA KT https://steelheadcomposites.com/

9lother  [HAFFNER ENERGY France JHARDSK RS :Zt/’ilsa:«g=en'haﬁ"er'e"ergy'°°m/ @BOUE | tps://youtu. be/MREGsh3pgKE

. . . - o https://www.hiperbaric.com/en/about- . N
10|other Hiperbaric Spain SRR Us/who-we-are/ https://youtu.be/GjHv3OFaCal
e < https://www.kopernikus- . .

11|other P2X (Power-to-X) Germany RAYP2X PJ projekte.de/ projekte/p2x https://youtu.be/IKAN48UuU2jA

B
¥ “BOP'"SLU#MR"HMEHEEU L (K 68%) Z&HHTHD. 2019 FEDRRTIEESN
Bhole DC B 1-IVARZRBELLIY Ty —X—h—DRRMER RSN,
Feo DFE “SATL"E 7 HhEns, WIhe DC 21—y MOREIRTHD, CHP 1=
v ROERIFRI . WINE. Heavy duty Bi&FEORENABIFADIEEZ A>T —SyheL TV
Bo
Zofth. AFAIHRTHDEEFHELTH, 2019 FELLLRU. KEDREOERMEX T,

RIEMERE DAERIEREIES (%)

2.6

" BOP ®#f#} msystem =stack ®mFPS = fHiH

7.4 BER

Heavy duty FIRZFEOREMARIFADIESHZ BN EUCRREMN DC E21-ILBLUVES 1-LEE
HEEFEURIDILyY —A-—h—0RRMEE RSN, MAEMD DC E21-ILO--XhEFo>TL
DT HHEREN T,
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APPENDIX: /K EfFREREDRRIME

PRRTENS, T—T- R “electrolyser”(CEDFABEMRIEEZ—RIMHB UL LT, ER
(CRRT —A%MERL . KERRERE 8 2 B REV T FRICEEIBUR,
&% . —Kdhd : RZRF—-T—R “electrolyser” Exhibitors (27)
27 M ERRCHESRL . MR EMBIEE L T 8 M&iht.

No Pl 2t e RAHER [BEY>Y
Elogen will supply E.ON with a 1MW
containerized electrolyser . .
1|PEM elogen France with a production capacity of 200 m3 of https://elogenh2.com/ https://youtu.be/XEz6eeMrPZk
hydrogen per hour
i 3
2|Alkaline |John Cockerill Belgium /;:)l:glr;ivElectrolyser | 1000 Nm2/h https://h2.johncockerill.com/en/
3|PEM PERIC China PEM-type H2 generator, a kind of green hyqhttp://www.peric718.com/
4|PEM ITM Power UK HGas is designed specifically for Power-to-https://www.itm-power.com/
Electrolyser .
5|AEM Enapter GmbH Germany EL2.1 500 NU/hr https://www.enapter.com/
H-TEC SYSTEMS develops and produces
6|PEM H-TEC Systems Germany innovative PEM electrolysers and https://www.h-tec.com/ https://youtu.be/sp9ZDTreyhg
electrolysis stacks.
7|AEM H2 Core Systems Germany OEM _ENAPTERDAEMZZE(CHRS https://www.h2coresystems.com/
8|7/KFERUS [Next Hydrogen Canada JKEARH(TAEA 100,300,500Nm3/h https://nexthydrogen.com/about/ https://youtu.be/nLeHQdgIWZw

PEM /KEfZ 4 14, 7IVHVUKERR 1 14, AEM KEAE 2 B RSNTUL,

%2019 FRODKEFXEREOERRELLRI DL HTFRDLTOSEIR,

B E
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2021 £ BIMUNEARRSSE
- DOE Annual Merit Review 2021 -

YER% - KFYZY) 18K &

1. F ¥4 BAREMS 2T AOBIVER (R ERIARRAE RV EREE L BIARE
2. 7§ & —fitEEN BHAREH IS

3. SHEw DOE Annual Merit Review 2021 TOIEHRUNE

4. 2 mMm&E | BREBNFTYY))

5. 8 & %t DOE Annual Merit Review 2021 Web Fafg

6. B 2

2021 £ 6 A 8-9 H (C Web FifE

7. BIE
BB, BRI 0 REB(ICER

AIjER(E DOE JOJSLADRRBER.

%[o](3 Fuel Cell Technologies & Systems Analysis/Technology Acceleration Qtws3>
NSBEELDEBONZIREZERABLIN, BRIEME 7 TVT -2 ([OVTOIBIRIFZEEALFSN
9. Heavy duty Track (CTA—h> I UTEHRTRAREMEOREER Tholc.

DOE JOJ3AICRSEERIOS IV MENFTTEHNTLSILEHD. A NMR (FALKTOIAFRHFED
BHLAINZRBICEIER BN TH D,

FERERENIFETYTENTVIOT. [BEHRER LB THD.

2021 %6 H8H

TA030 Demonstration of Integrated Hydrogen Production and Consumption
for Improved Utility Operations

PI: Monjid Hamdan, VP of Engineering — Electrolyzers Presenter: Adam Paxson,
Program Manager - Electrolyzers DOE Project Award #DE-EE0008851

AFEZR(L NEDO EXEDEHHIEEZSNBN . BEILIEHREL TEUSUE.
ATOZTIME KRBSCHEICEIT S 3 FROTOT 1 (2020 4 5 BICHA)
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FEFRE, (FEERCEIEDTHODT, LU TF2ERnce, (TA030)
https://www.hydrogen.energy.gov/pdfs/review20/ta030_hamdan_2020_p.pdf
A4 E1aZECHEH T B,

VEE(ELE1— MR TE RN,

Integrated system (. 350 Bar TORMEEN-ZEL TS,

SHEY A RTOMREL. JO0V5TO FCV OERAHEIFISNTOSIEEL TV,

Plug Power #t(d. SBAFERE. EMEECRRIEMS AT AZIRHL TS,

S, JOS 1) MEERBOIRES Thol.

2021 %6H9H

FC339 M2FCT: Million Mile Fuel Cell Truck Consortium

Adam Weber &0

AREROFHRBIATAR (77 R=2) ([CZEDVWTHEIBONTED., ™I ERZSBINENERIE
HwFESND.
https://www.hydrogen.energy.gov/pdfs/review21/fc339_weber 2021 o.pdf
FaBERE : 25,000h at 2025, 30,000h at 2030

I2Y-3 74 MEA JOS 1IN BFEEREITOS TV NIV TOS T NTHEREN TV,
ZNENON—M—2vJ1& P9 SO

OR7 ZEARRFLSEDSNTUD

AV IEBELSEAF (L. RG] (275kW by 4stacks) . 2.5 &E 87-95°C. 660-700mV
I3 8 DIRAEEER A T

Durability OfRZERARDRELL THRITRERF

P3 0 £hFEFKREN. Rod Borup [CHHD

F(CAMEDOMAM(CE X 25 E %R

O0—Jb to O—JVEICELOTYER STz MEA O14RESTAT

P30 AST ; AiROEGIIROHISEENREZ 90°C (RF>SvIY14I)UE 0.65V~0.925V
i)
IHIFS T3, light duty & heavy duty T AST JOM—)UCEE(IINX I EHEATEE
EEZTVS,

FC337 Cummins PEM Fuel Cell System for Heavy Duty Applications
Darren Hickey &0 (Cummins Inc.)
RIELHZTIOS T MNRRFEDIE
Cummins ft®/{—k7F—: GE Fuel Cells(US) SOFC #%fifi, Hydrogenics(Canada)
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HD30 (/K E # B ) , Loop Energy(Canada),
NPROXX(JV Germany)
FAFEBEE : FHds 25,000h, EEWEE 100°ClE (HT-PEM ZEHEI3bOEBNMN
%) A>TLE. W.L.Gore tt. ©/\L—4—(Fh—HRoR
High Ly v—514T D599
E—-U%1% 68%
SATLIAN 80 RIL/KW
JO0> 17 boRAE. TBD e
JOS1/NERR ; 34
JO0>19 M-~ — ; Hydrogenics, 7L AEIHA. Gore ¥t (HT-PEM F) . Dana #t
(e\L-4) CTT# (T7-2>TLvy-)
SRIBIL(EIFECER ; /N\IME. B ATLAOIRANT
=EhEAE CEEORDIKIRK)
CO Mty
HT-PEM (CDWTOERIHD
- 100 CALETOEER(E, ERNEIREERN ? — BIXREER (MOSIDVRT)
cRSATHADINT—%EHTLVDECS
SBREINREZ. 80°C~90C(C EIFzLencE
EIREEL (L, AR OEDICEREITIDOTFrLOSvIIL
WhHiD3 HT-PEM T(ERUONBLNRN ?

FC338 Domestically Manufactured Fuel Cells for Heavy-Duty Applications

John Lawler (Plug Power)&h

Heavy duty ; \wo7yF)\O-ELTOT—EIL IS ORE TG/ EBRAZMRICLTVS
ATOZ1I MOFELFIAZNTLAL
BHiR

5dn ; 25,000 h

PtiB#F=2 ; 0.2-0.3 (mg/cm2)

FKEE ; 68-72%
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Targets for Class 8 Tractor-Trailers

Interim (2030)

Ultimate?

Fuel Cell System Lifetime'? hours 25,000 30,000
Fuel Cell System Cost!34 S/kW 80 60
Fuel Cell Efficiency (peak) % 68 72
Hydrogen Fill Rate kg Hz2/min 8 10
Storage System Cycle Life® cycles 5,000 5,000
Pressurized Storage System Cycle Life® cycles 11,000 11,000
S/kWh 9 8
73
Hydrogen Storage System Cost* ($/kg H; stored) (300) (266)
2019 Status Interim (2030) Ultimate (2050)
Net Fuel Cell System Power [kW] 308 270 240
Peak Power Conditions
Cell Voltage [volts] 0.769 0.769 0.769
Power Density [mW/cm?] 840 840 840
Pressure [atm] 3 2 1.3
Total Catalyst Loading [mg Pt/cm?) 0.4 0.3 0.25
Air Compressor Centrifugal Centrifugal Centrifugal
Exhaust Gas Expander None Radial Inflow None

FR(E ;2w IPIYU> . BLASADRRBREFICAN TVSEDIE
AIOZTIM AIVIDFFCTA- D2 TENTVS.

- NI RE(IC(E, IRENGEREAREI R

-&dn 25,000 h DEFERKIGFvL > SvTINERRTD
FIz Plug Power tt(& 2024 ££(C 85 b>/HDKREISZETEIL TS, HRS BIEKFE

EAL—=ADT-F42J (0T ; @B/ NORFaI-T1>)%EZTOSHEHI
Lwence

It =~

I&EZABNR
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2021 FE BINIGRERSSE

WHTC_ f-cell 2021 -
YERY : \FYZW) IR &

1. F ¥4 BAREMS 2T AOBIVER (R ERIARRAE RV EREE L BIARE
2. 7§ & —fitEEN BHAREH IS

3. World Hydrogen Technologies Convention + f-cell TOIBEHRUNE

4. 2 mMm&E | BREBNFTYY))

5. 8 & %t World Hydrogen Technologies Convention + f-cell Web Ff&

6. B 2

2021 £ 6 H 21-23 B (c Web B
Z8Rpl ; Total 1,297.8 A4V (¥9 116,800 M)

7. W=
WHTC (&, D¢ HydrogenTechnologies (CBIT3ERAZE T, hFF TEBEREIN TV
EEHD. NFTEORVERSE THo.

SEIOSHMOEM (L. KEFAOER R TRARIEBEEDBEROUNERIBSLEEICSEDIBRINE
OFREL TARE B ZOFHEZITIETHD.
FERENFEEALTYTEINTVRI N, ERSEETE INTOLYSa 0T AT0I S LN
90 HREHREE TERS AT ALY THENBER THI,

SEOEZESNEOVTIE, BEBENSDIBEIRT 36 HE 462 A
EIROETASEADENE (L 50 AFT#E. JL—FU—T 100~150 AFZE THolk.

2021 6HA22H

Session “North American Aspect Plenary”

1.Gree Hydrogen Perspectives in Quebec

Prof. Philippe A. Tanguy / Polytegnique Montreal &D

DA TOKEZERSETIANIDONT
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20214  4.5-4.8USD/kg
2024 FFH) 3.9-4.2USD/kg
2030 £ 3.0-3.3USD/kg
20404  2.1-2.4USD/kg
2050 £ 1.5-1.8USD/kg
2019 FED Green ZKZEIANIDWNT
J\AROTAYIDESIRS ;3.4 2 NKkWh D
FIBHIRXMEHCLOT 3.4 H'5 2.65 > NCHRRENNIE, ZKEREAEIA NS 1/2 55HIRN
HfFEINAEL TS,
PEFC 7KEEARE 7)1 7KERETM/KZEIA M LEERL TLOVBHY, SHILDT 20-40 2>k PEFC @
FNEKTVBLS THD.
TRYINTOREEMAN LS CO2 HRHEICDOWT
92— 14 bNo/FE (BEVNA-ILT) IKERHEE=Z(CIDE 500kg/E (TS

NZ ;63 K/ (H74/-T) 5 M/
NSws ;100 ho/& 10 b/

TEETORH—IRADVT
Green K3R{L3230HE HKNDEF. AMAERDEREXNTZUN
CO2 FrTFr—JANIDNT
10 kton/FERAETHYEIT (Resolute forest products-I AWl EEatt)
CZTMIANE, 28USD/ k>
HZEADFHTAIRE OISR
SIZEDEHE. J0—)LT 4-7%0D GHG ZHEH
-EEJTHE(E. 10MW BLETHS
—SPH—R>DDIC, BADERBZHCLDBIOER. KEFZATEDZH(CfEA, TRy
nreO—h—m>8 (DME BUKIE7EZY) DIEARZIRETINETHDERR
BA&( AR KB BT O E R iR

2. Global Hydrogen Opportunities & Challenge in the ‘Roaring 2020’s
Jillian Evanko / Chart Industries, Inc. &b

IKERH TSAFI—AHLTO Chart HORIEDFOFEIT
Chart Industries #ti&. /KRBT 51 F1— VI BRET :8%fiHD BOP
HHECERS > BRI, BFSXEREEPGZBIFREL CL\DLI Tt AFER CEEMIVRETRAERN
2JZe
A AND ) AN gV VA oY el
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Workshop: “Hydrogen BC-Building Vancouver’s Hydrogen Hub”

Jon Haley(ZEN clean energy solutions), Jyoti Sidhu(Ballard), Neil Dobie(Capilano
Maritime Design), Terry Howe(Ballard) &D

1. ZEN clean energy solutions 1t Jon Haley &b

Jon Haley (FHEIOZ 1V MNR—SvTHO. BIEOBN OGN
ARERIOVTE. ERN7YTO-RENN, CTTHRES ZBIAEFTR,

2. H2cOean/ Capilano Maritime Design tt
BARIEE) \— /)N =)L — XD REFE

HTEC, Ballard. Britisch Colombia XL HEISEHE
i ; )\ —/)\—Dinner V)l —XREZZEZTVBLSTHD
IKFEDHHE(CDOWVWTIE, 4 DOATS3>%EZ TS (Direct Transfer, Site Ground Storage,
Supply Module, ERCO Plant Direct supply)
BARIEE(E. Ballard & YU RICEFESNIZ 200kW 875kg D AT Lz fEF
182-274kWh ON\w7)—-61E28FE
NORERARIEOB TSN TV . 2FI0&E?

3. Ballard tt Jyoti Sidhu &l#t&&D from a fuel cell development hub to a fuel cell
deployment hub

Ballard MMa]z$89%h ?
Fuel cell 40 FEOMFRERNHD
IR7E 900 BOEER. /\>U—/)\— (head office) ,7>7¥—%. PEHICHLEZIFO>TLD,
Z0At. Ballard #tOFBITHEFEAETHOI,

IRTE. 1300 BD/R
2200 BO v
6 BDRA>
8 BDfih
h¥ Ballard 2Aw2(C&D
Transit FC){A ; IEREARICERHZFELTLD
Drayage k3w ; AUJALZ7. O2JE-F
Delivery k3w (UPS) ; hUJAILZVICSAH 4-6 &
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Yard k2w7 ; LA LS 7ERWTIN I —)0—(C

KA ; £FIHETERUTVS. 1K 40,000 EOEYIT—TLILFIENHD, 2021 £F
SOFEITOS 1 MR
2030 F(C(E, T1—UIIEMmZ FC [CESMI TL\EL\EDIE

J1U—; SE 680 (BENIIV-%250) 28— /I)01(

20214 6 A23H
Session “International Aspects Plenary”

1. MAHLE/Alliance for fuel cell electric trucks
Randy MacEwen, CEO of Ballard &b

Ballard #£(d&. MAHLE = (RAY Za1VwhiILMAHOBEEIEE @A —1) & 202049
RICRREMS AT AORFETH NI 22 FERL TS,

@ Ballard (. Medium-and heavy-duty motive (CJA—hv> >4
TOE=E.
-EX (3 0-)VULT GHG HEE D 23%% 553
< E5(C GWP D#H25Y NOx HEHBRIETH Do
-EU T(&. 2030 FFTIC 30%D CO2 BRI 3Lz iHITS
-IRTE~4500 5D FCEV FwIhEITENTLVS
ZD55~4300 & (3-9 b bhov)) HihE
-Hyundai X1 XT. 1600 &
Nikola i'EKT 800 &DTO> 1 MeRE

@ Ballard-MAHLE (22T

Biff 3-5 FFOFEIEMFE

FEERSYY (Class8) A& 120kW-360kW

-ZHINEE (Class8) MHIEME 70-100kwW

igkfigiXEE (Class6) RRIEME S 120kW BULIEFENE (V\AI1(4EST
93iE5(E 300kW)

-HPhBCREE (Class3-4) MRIEMES 70-100kW

CNASORHET(E, 1 /KFRFET 150 YNMINEN EOETHEREIND
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2. Some Global Perspective from the Hydrogen council
Dary Wilson, Exective Director/ Hydrogen Council

FRERAS(E J0-)ULERTOREET
ZOHRTEKHIANETZUT (LTS
® Large X7-)\JO>1Ib (JUyRZT—)L(17). TERR(90). EMAK(53). /KK
(45). 1>73(23))
BRI : 126 14
77 HE 46 4
A7V 24 %
K 1944
YTy, 7IUN 84
K : 54
@ BAECEEKFRIAMDFA (2030 )
B, 8E : FEFHA HLZ 2.6USD/kg
Ry H&F 2.3USD/kg
EK. HPE : B&F 2.2USD/kg
A=ZANI)7 : g &% 1.6~1.7USD/kg
HOSTIE7 i $&Z 1.5USD/kg
ARA>? E 1.5USD/kg AR
FU . #H 1.5USD/kg UTF

R&HBITYS3>(6/22 Plenary-North America Aspects)® Polytechnique Montréal
technical University @ Prof. Philippe A. Tanguy D#z= (Green Hydrogen Perspectives in
Québec) T(&. 2021 FIFHT. HF+45(& 4.5-4.8USD/kg, 2030 £ 3.0-
3.3USD/kg. 2040 & 2.1-2.4USD/kg. 2050 # 1.5-1.8USD/kg D iR
(CAD/kg T(F2W)bapDFRANEDIEE (FEARET TH D,

3. Global cooperation to realize the hydrogen economy/FCH JU
Bart Biebuyck

ARFFR(E. FCH-JU TOEWHEAZ2IENTRUEDTHD., FESBHSIF CEIRSH 2SI
Rhole.
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2021 FE BINIGRERSSE

- European Fuel Cell Forum 2021 -
BBk : NFYZYI IR &

B E R | BRENIRTLAOBHNERICHRIERIRRENVEREE LB ERE

e —MALEAEAN BABRTESR

"N European Fuel Cell Forum 2021 TOI&E#RUNEE

ZmE |BKEZ2/FVYY))

ANl R R

A A European Fuel Cell Forum 2021 Web B

6. H =&

2021 %6 H 30-7 A 2 H (C Web Fif&

7. WE
BF 7 ROV IL THESNZERRSET. 1 F£HE(C PEFC & SOFC D ZXSRICHES
N%. S PEFC 8. —FEEQFSHULN VEEETERN DR, RINENEOEDDRRE
BRI TA— DS I U ERAZEELTERIETS 3,

SEF(3 Virtual FHETHOIHN BEiREF. —VFFELDERMTHON,

RN FHEOEFRSZREE. UTILIALTD Web SHINES THD. SEILEARREE 9:00-25:00
FTOSMERoR. CRERBFETORMEDIZEE. U7ILFA1AT 22:00PM-6:00AM EDES
NERBIED. HFINAEW)

SEQOTOII A, —FEFECLRTEMEDTHo, ZOIRHFAREATHDIN, Virtual FEN
ZLTO0200BLNE,

FMFERE ERERBEHEOERNFETYTEINTVS,

UNUEBEFTDOFRERICOVWTIE, 7yvTEnTOSEON BN,

FMAEROBEE FREFTLRRABFORNTZ7L>IUTVSREONZ VN, BEFVORKREIER
ELTKRI LT FRVABNEZENBHTEIRVNEEEZEZIBN S,

2021 7H2H

K6: Hydrogen, key enabler for a cyclic economy (A1201)
Jorgo Chatzimarkakis Secretary general/Hydrogen Europe,
Brussels/Belgium
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BARREIRILF—EKFRTZ(E. EU O GHG HIIEAS -5y heUTEFTENIZ 2030 £ 55%HIIR,
IZERRDIZ6DCEER )\ — N —T D,

Hydrogen & battery OLEEL

40GW B4rJgEKZER 36 93 FCV BEV % 36 3EH I fzsbI(F 29GW E 3k

RSN DD,
FCV EV
RE &4&(C Cu 1 384000 b 278000 k>
Pt 1660 h> Li 115000 k>
IKEFRFIEYA(hT (3O FEEYAhTE, 11500 b>

FEREL T, HI(& FCV O3 hY T —(CLEART 70 B E<TI BEDFER

Energy efficiency (cDW\T
PV (EU ) »5BEV(EU ) & PV(AE7IUR)NS FCV(EU )DEEER
ZAACBEVWTOHBEDLSTHIN, MERIFIEAFTET
fEmEU T, "BE, #nX, BB COBADOINTOEMORZHE I L. BErIGEIRILF—H
BHRFHTEESINTVDESE. BEV ELEBUT FCEV T H2 Z{ER9 285 (&, EBRICHEHRD
fMEDHDBEERREIRILF—HEENB"ELTULZ, ?

AFER(L, IKZFR—FCV O BEV (I BBAIMEZEHEIEL TV LS THIN BZLDIREDTFT
MBENTORLSTHY, SHBER-BREZZOTERITANDEEFHERRV, FABABTOHmENNET
Hdo

A15-04 AVLPEM Development for Road and Marine Applications
Josef Macherhammer product Manager

@ AVL OBIE5REA
3D0HFETIESE

-Engineering
-Simulation
- Testing

@ Optimizing the flow field of a bipolar plate 110kW X&yJmlF
Lifetime optimization of the bipolar plate

ZERIARAREDMDI 1L -3 8 LUZEM H202 04RO MO—)b, ZEfEERRKDE

FORE 7y MRy bod> hO-)L
FFEENIS3— hASYI(AVL GEN-O)DFFIEEHE BIFEBRGEMRLIZELTLWINREER
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IV 55D DH THolze 0.65V—400mA?
® TECO 2030 PEM Marine Fuel Cell Development /& &HAFERMRIE 2023 &£
Gen0 29y T3y NR—LETD
AA>DA=Ty L FanTHD 15000 h H5 30000 h (CfH(EFTEEL TSN, BERIRF(C
15000 BFEZERML TOADITFBVEDIETHOI,
@ Heavy duty Truck
H77 1 156kW
Power density : 0.334kW/L
Power weight ratio:0.46kw/kg
Volume 467L, &£ 343kg
Toyota DAAYJ (NEW MIRAI) ZLEERI(CFEALTLDESITHOZ(MIRAIDAAYID photo
ZH/EL TV
Plemium Truck FCS: 80kW power density:0.244kw/L?, 0.33kW/kg £UTUL 2,

PRCRERBROBRVFERERUL,
BEE)
AVL DRAYI(E, power density 37% =SWLELTLS
AVL (. ZAYIDELEZITIZEFRVEDTE
TOMIA T TR HEiZ T DECAET
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2021 FE BIIGRERSSE

- SOFC17 £h1 (SOFCXVII) -
fERk : RS () 1N %

1. F ¥4 BAREMS 2T AOBIVER (R ERIARRAE RV EREE L BIARE
2. 7§ & —fitEEN BHAREH IS

3. B® SOFC17 ThIEIRINE

4. 2 mE |NEF F (REI)

5. & il & | SOFC17 %Web Meeting TOEN

6. B 2 2019 4 A 20 H(X)~22 8 (K) XWeb Meeting TOZI

7. BIE

7.1 BREEN

NEDO ZEHAEFEARIEMS T AOBINER(CBIF B RARNRVEFIRE LB
BICHEWT, BN zd DU REEDRSE - FHAORF EEFFEDIRIR, BRI EMAEZF(COL
THHA. 1BRINET 5L Z2BHEL. SOFC17 DFREZERMU,

7.2 SOFC17 D& HE

PR CRMESND SOFC BFITIRADERREZ. ATLAEVDED. ©ILPORIYIFEDI R
RICEAT 2RJ|NENZLHFKEFKEINS, SOFC17 (&, [The Electrochemical Society] & BA®D
FSOFC Society of Japan (SOFCifi3t%) JOIETRIMESN. EMFROYERTTENEHADE!
ERZOOTHSNI. FMERARIE 21/7/19~7/22 ® 4 HREIT. JOFOFZE(CEDA> 1 > FfEE
olte

Web meeting TOAZERZRIEBH . FAHDIC. SOFC17 D HP (CAESNTERFRDUSIIC, F
ROBBENMIRTIEDIAATHD., ENBENHZICBILTIE. SHNE (JFESRIFCREREIEEIZMH
RThole. BHREUKMS (HAG 21 B~max24 i) (. BN -KE - 7S T7HREEFC Web
ST, Ty CEDANY MeEEE T N Throlc. ARV 3 B(CERD. Ty a>F17
NUWRERE(CEBIZERP. (RIVFTRR(CRIERNDD. BRRREC THhofz. 54 &(C3J0
FHAITO Web FEEROIEA. BE S ENFIVIUCERSNIZOTIFRUVN, EREUT,

Proceeding No&EEHDOEZLEUIECE. BHAR, hE., 7XUD, RAYH, &4 25~30 HDi%
FRZATOTVWZ RVT 10 HZE T, 1FUR TV TR A4 A, O 7 EWTzET AN
2o FREL EICBAROLEZERNFL BN TERAYNEHU TS VRIEZRU TV, o, SEIARS
> (ICREA. Cataronia X¥) Tl& 3D JUAZFBWETZIERY® PLD TERUZTIILOTHARE
ZETHICEREL T,

PEOFEK SATLAOEERE) (FPRBVLSCREUR, BELLTIREZULZDE. KBRAR, B

1
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WA, Fuel Cell Energy (USA) . Nexceris (USA) . Elcogen (Finland. Estonia) .
Hexis (Switzerland) . Ceres (UK) RETHOMk,

SOFC O A7 LU TR EEESOHINE SR RASNTC, KFE -TAFFROFEREL T electrolyze
> internal catalyst (direct fuel. Bio gas) (CRE92ERENSH OB, ILEUIFIEDT 2N
BRROZ R BDREHNUTHE. EVOIRMNSH LIRS, EBEI-T1>J(CEALTE:
Sweden @ Sandvik #EHEDBERN DD, ENIUNTIIEIIERD ZMG hpolehioEhBEIofi
1= R VA ) ) il

FLBIABOVT, ATFYYVZIRET D,

7.3 SOFC17 EXRATOHYYY
A. thls EOFESR
A-1. FRN

<ERMARIEMK = B RMAE >

2008 F(IE&IZENST FCH-JU OERDFAAIDOVT, SOFC 2 SOEC ZHRILICHBITh RSN,
NFTIC. SOFC DO#FIFAFELMIAGKERZEL TELDOBAMTZZBIEL . /N A AT ADLSBFTRFIDF]
FRBIREILTETLS, 2019 FIRTE. SOFC XPWIDHIEE(E 0.26%/khr THD, FEIZAMIE]
UVTEBRITE TFUTETVS, SEEEEMEAD SOFC DEACERZEES. IRIBZILKI DT
FEEDTETHOR, 2011~2013 £F(C(E, SOFC & PEFC &DET 2 FHEADIEN AR E(C
FUTITON TN, IEETIE DU T OIREERICHA L THED, HAIEE (AR EMOFEBFLIiMT
(CEBENIZSfEZRIRL TV SEE BN D EFETIE KEBEANDIKEMEZTED. MW RO
SOEC ORFENMEDHSNTNSD, HIRDKRELELII T HBAELIMCEALTE IMW 27 A
ZRVWTEMRAADREERIENMTNON TS,

<IHI-yEEAFTRr>

FAREL SOFC LAY ZFRVZESUFTO, 93,000hr MIABFTFERIMRESN. ESUFE
FE(F 700°C, EREE(F 0.5A/cm2 TEHHEERL TLD, MAEIFIAZE Uf (3 40%E. ML,
BNRI AT IEEL TEHDZBN U ZAFTHDIN BAFTFREL TR 9 BEFREOMRIZ(EE N ERY
BOTHEERVESEHL TWBDIESS. (AH(C. FEHREEFEDOBARD SOFC RFvIDESUF
ZGRER TS, Uf 2RO AT MEELLAILTEHIEL TLS) o 9 BESEHfEE DS EEE,
-0.5%/khr EDETHOI,

MABEDZIY IR OFER . > —IACRAVEASAESZYINR-3 (o, T151 MROER
A2A=RIIRIN BFFCA—ZT T4 MESNTED. cnEERERHEEE Do N REL
EZAbNr.
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A-2. KE M

<K[E DOE>

K[E DOE O Plenaly %Rk, 7U—>IxINF—zB1EU. KEBEOTOTSLEBTL T
DOE (& [H2@Scale] ZFE(C, BHREDKFHRZEHIET. TOHFDIHydrogen Programl
W 2020 £ 11 ANSRY—RUT, EnXBYAREMUNOBEIRZEL 8T 2. EFAIDKFZERET
AN $1/kg. TEEEMBEMSATAOIANEZRE $900/kW T 4 FHEFEIOMA Mz RiAsD
BELENTVDS (BREOBRAEMRTALHD, FE SOFC [FFHEULTVBERR)

<K[E NETL>

KE DOE NETL(National Energy Technology Laboratory)® Plenaly F%. SOFC
Program (CDWTHBIT. {Edn(d. 22RATIE. RAHAODEEFEEORFE (Kw~MW) | RHAT
(& CCS (Carbon dioxide Capture and Sequestration ; fgiff — CCS® S (& Storage T
RBUEONZN. NETLTECOEE) . REABZREL T, /NEESOFC S AT LADZHMMERR. O
AMEIRICE T 2/K3R & E SOEC DRFE. CNASICRNZEREIATTD 3 smZEZIF L5, 2000 &FH
5 DOE 0 SOFC BHEDIOI S AlFdHorzh’, FE(E 2007 F£0 $ 62M firE T, Bl 7 F£HIEE
K $30M EBOTUVD, RIADEEN 2 FlEREINTLZ, OFuel Cell Energy ® 200kW SOFC
S A7 s, @Cummins- Ceres Power ® 10kW SOFC 227 A. OIEIA Versa Power HBIFEL
JeSEAREY SOFC AAYIZRWES AT ALE NN, 5,800hr FTDEERZITL). HIEEK(F-
1.5%/khr#2E . @(3 Ceres Power DX45)LHR— Kk SOFC 2Av)%ZE>TU VS8 R, 1,000hr i&E
LT, D1EZE(E-0.5%/khr 12,

A-3. HRX
<NEDO>
NEDO OIREANS. BARORKIEMEHEDE TONEMEN (F)
<EEXEHA>
EEAIROIERSEANS . BAD SOFC S b0 MIENBTEN (Ei)
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B. RRIGEEORRE
B-1. BRI
<Ceres Power tt #8:&>

AFVADKFFONFr—1BED Ceres Power [F—EUT. XF)ILHR—K SOFC ORFICE
., &RiE(&. RAY®D Bosch. FE®D WeiChai. #2[E D Doosan Fuel celll BARDOD=HT 1L,
HBRDOEB/EHEDS AT LX—N—EDREEFRIRL TV, BIEL. 12451105 —% SUS &ER
([CUT. RMEICEHFS%Z CGO (HRUIA doped tU7) | BREHRICEEYUY Ni B—Xy b, ZEKUB(C
(F5>9>ROTZANA NROMEIZZERLU T, 20MEEE T, ERE (600°CIEE) TohMaENeNnE
EEBRVEEHIL TV, ERDFAREL SOFC DRPATHINAS—I%. HTAS—ITBARTYN
= TERL RINYIR— RZAIYITHINID . TBHEICTZHB(CLD. MAMEIAME LTS, &
BE{GUTW3. Ffz. SOEC (Ca)iffzEWDfEHFELT IMW #R0D SOEC /KEFES AT LZHEEL TV
3. LOTE- I EHOI,

<Ceres Power #t A>

MAGKERDRATA RS A9V IDEEFHNF RSN, REEOTCINAIVIEBREZEE (&
0.133A/cm2 FZETHD. MBDOFAREL SOFC [CLERTHRVEERZE THhd. LBNOND, L,
FREREN 600 CHALERT. AMEEMEMEL. ez LIFsnZauneEBhns. BL. A5 Al%
T 60%LHV EBFEDTWDD T, I EEZNRDBRW AV IRERICBOTVWDEENN S, S
#(3 0.18A/cm2 ZIESRRICR X 1z MHIAME(F-0.3%/khr LA @0.133A/cm2 THD., BAHAE

DOFER(SEN I,

<Elcogen >

TIXRZTDAVNHSZFFD SOFC wILAAYIDEFEX—H—, Anode ZHRFDFEARELX Y% FH
FUTWD, FFROESRAIE SOFC TR, SOC (L2 THN. SOFC TOEZE/LHS. KEZEITD
TINAIYIRRICEFZEVTUVIERIC, L 119 MZERT 3kW A%z EL TV, BRUFT
D SOFC HEE—RCHITD5EHF-0.4%/khr 12E,

<Hexis >

ZEHD SOFC N Fv—1R¥ETHD Hexis (FAA Az (TTEEIL TUVVD. LA Sulzer t#tEDE
AP, TRIATE Vissmann BEXRFORAYIEZELHA T, IRBEETD SOFC OAFTAFEZIT
STVN BFATEATRD H2E JI—TEEDHTVBERIE, 5&ETEMEEDOFAREL ZILZAVITHI.
FEEOEAPZRBAZNED, FEOEZHNSATAZANESHUEITREESEMIFDNET. 2
SATLFREAREEDE{EAX (PO X)) ZI2EERAL TV, 0T S AFTARERR(HK
WEBDD. ROAHIROEEFZVERBNDND LIETHS 1kW # SOFC 227 LA0 Galileo 1)—
A%sEL TV, &3#1(E Leonardo SV —XICEZEIZZEZ TV, H1EZ(E-0.3$/khr LD,

4
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B-2. KE il

<FuelCell Energy >

BRI EIERZ AR ENM (MCFC) S ZXFATHEW FCE #TH3H'. SOFC t6FFELTL\S. IB
Versa Power @ Anode ZHFFEARE SOFC Lz 350 MAEHERT, 7kW XAYIZFRFEL TL
%o CDAAYI%FE(C 40 EALT, —D0 stack module [CA&HRL. net AC 250kW 730D SOFC
S AT LN EIRE TH DB %N L5%ET TR, EBR(CIE 100kW 0 stack module % 2 DISGRAEL. €
NZg#LIZ 200kWSOFC X5 s DOE J0J 30T TiAfEL. AT AL Clearway Energy
HOT - THEIRERZ1TO TV, TAEKAHATHESE . FIEAFRBINERE 55%LHV
DL Td. FCE DREXRTEIMAMEDS R(EEHozH. DOE NETL OEFRET-1.5%/khr@
5,800hr Z2E THolc. FAREL SOFC D&ETRDT. SOEC (KEMF) t» RSOC (UN->T))
(CHEEMRUTEM LETBEZIREL TV,

<Nexceris ft>

KEA)\AANT 1994 F35%37, FARELD SOFC,/SOEC IV XAy %RFE. BRFEL TS, 7./—
RER— RO —REVRIEAREL SOFC 07 H1 > EBNN 3. AAVINESIFHERDIRENA(>TH
D, FRIATLERFTOTDREREEVWEERNNS . cost reduction ZBIEL T
10cell/456cm2 ZBI8IEDETHOE, CNTIE 0.3A/cm2 TE 100A THD, LXKBRAVIEZZ
RBEFVZEBROEREEBIVIEESTIDEAD. LEERICEI,

B-3. BHAX

<ERAR>
FAREL SOFC ZRVERRIUSA I HERDOS AT AEREICDWT, 4L LETEERERERNRES
nrc (GHmes)

<KIRHZ>
RESOZEM SOFC > XTAT 10 £/ (89,000hr) BMEISEES AT MESRFEATRERNRE
anrc (GFHHeg)
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C. SOFC ##IBiE /ERIAMDFER
SEFTIC. MEEROFERIIOWVT 3 HlFEDH3.

<TIN-JIRKRE>

SOEC ODMAMEBESRABADHHEH ADBERICOVTIRET SN TV . ZZSUIHGEFE N RSB
DIZET. 1000hr @ DSEESRFERERE TH O COZHHBUUBEICE. SHIEEN 215
PKERDO TV, CO2 HHET TIEDEHFIMERL . ZESHBOIRFUBIINER TH I EN RSN,
AR% CO2 MZESUCHIDEZTE. inhh S ZE e UIBRO/KEZTERIUEN T 8ZL (3o
Iz

<HFHERIFRFTHENE >

U7 REACY) 2 BAFEL 5 SOEC ODFERTHO. KEREE CO, B TRFDIEREN RN
HDD. 500 CICHBFZETrST 3K 1 NIRETHY. LB IR F-IEHIEDNTL
BOEDZETHO, EMINEENKERDEA - MEFINEULCRAL TSI ENS, SOEC E—RT(E
T RBHEEANDBF-EMBESINSEEREINTL,

<FERIZERAMIARE>

TOMARER SOFC AZESMBOBIFLLT. (Ba,Sr)(Co,Fe)0s (BSCF)AD La DR-E>IH
MREFEN TV, BSCF (&, LSCF KDE/VEERETIEEZB I 2N IBN TV, {EFEHNTTE
4(CERREN' DD EREICEZEITUVRL, KRR T(E. Ba D 20%7% La (CEHIT DL TEERZ 2
ERZE(CL. BERILEBUR O LURMEIRFRE R 2~3 B LS e#IREL TV, Fe. La d
R—J(C&D. BSCF L ERBEMPIORE SRR E R TERLEREINTL.

B E
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2021 FE BIMNIGRERESS
— f-cell 2021 Stuttgart/Germany —

‘f-cell

STUTTGART

f-cell Stuttgart

Energizing Hydrogen Business

Haus der Wirtschaft, Stuttgart, Germany

IwESEKA | 2021 £11 H30H

1. X F BREMS 2T AOBIVERRIBERARAE RV EFRFEE CBIRAE
2. N —REHEIEN BASH IS

3. ZHE/N f-cell 2021 TOIERINE

4. 2 M &/ |BKERE (FVYZv))

5. B f& #8 Stuttgart, Germany

6. B =

2021 F9 A 14 H (X) —HB (RHSHEEL)
2021 F9 A 158 (K) Z“HHE (GRUSHNEFEL)
2021 F9 A 23 H (K) ~EREREECTSN

7. HE

7.1 2hoE=

NEDO Z:EHREFEMAREMS 2T LADOBIMNER(CRE I 2 E SRRV EFIRE(LEM
AR CBVTRRE MR EDH RO MFAED—IREL TR Y THMED f-cell 2021 (ZS11,

1
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7.2 EhoE’

TIF (BN, BREOREZEBU TERMN ORI E M ED R EREINET .

7.3 =

(1)SZREREE(C LB S
FERN'S Stuttgart TEERBESNTHD. AREFERIHEEO COVIT-19 MINKRLDDHS
o, IRTOUTILEENMTON, FtIt—2RB(CERERIETE3I0I50 (Fhyh)
MREEN. SEIERERIECL SN THS.

(2)t=7r-

TZF—0HTEZSIVDERAY Bosch DFERAST. /KR - ARIEMICEET3I%E(
BE 9 FME (2012 F~) T15E1-0. 5% 4 M (2021 F~) T10{E1-0O¢. I
BICEVKEDIKREZL TS, Ffe. 2020 FIC Scope 2 mERKULIEL TS, EHED
PEFC. EEHR® SOFC (ChNX. IKZRNA S—REEFH R TORMFEEHEEL . BABOKXERE
BETRN1E2.  BRINCHBVTIIRAHTZINA T O ADIKFRRAMRETEN TS, Bosch @
TFEBF SOFC (FRAHA, NAAH A, FKZERERE 2 BRI TERELTVS,

BRI TR ROEXRFERE U TRAARINA TS > ZER T 28ENDD. RAHRNAT
FAUIHIKRERITIHES . BRE. MM TSAUATBULRER D NEATZDT. BRINAREZT
COMBERDE DI WETRENMEETEIN TV, 0T BRMNCBVTIHKETHOTE. N
AT 51> TEHIXSNZKFRERER D 2SO ETRD, PEFC, SOFC OZENENOARICHL
T, SO REIRET T DUENDD.

IKSREAS(COVTERENI-27K3R $ 1/kg ODER(@2030)%HBIFTHH, tHROFPT
FRE7ILYST, BRINE$ 1.5~3/kg ODRBELTHDELT, PRIEN®HD. WINICLTE
JU=2KERMGEEARLDENBOR N, REOT, KERZEOBREMOFEB M. BA
TFEZERD,.

INFTKFHARFESA - EEANMROTHIN FEA (EEA. KFRIDIY) ([OV
TORKRBIEITE . AP RTEREBHETHIR 100%EMKLTHED. GHG HEt
HIRK(CMF KRV OREES 4 DOEBH TESHSN TS,
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NSwIR FC THMAS—EMIIRD RS2 HEETSD. 25,000 BEORSRIERENZE
BEEERNSYIA FC O/ —-AEEZRTRAH—ARCZEHRALTWS, &R/ L-YDOR%G6m
{ENEATORVOMREEN W E

7.4 JA-3LTOIRERUNE

7.4.1 Robert Bosch GmbH, Germany

Marcus Spickermann K

Title: FERICEFEIRIF—DRIER{E~Bosch #HDOEERREEMSATA

W Bosch ELTH-R>Z1— MIINABBULTUVKHRT. EERBRENS A7 ANWEEREEZ
HoTULK, 2050 F(CMEIFT EV FEBA > IFPT - A—-REMERU IR F—BEILK
UTUVGERR(ICH U TEEBRMNEIDS X7 AMESEEN ERE,

mEEE A 130kW-PEFC ETEER 10kW-SOFC DfEH 731172 THD. EER SOFC Tl
MW £TRT—ILPvTE]EE,

B RATA A AHR, FKZRICHTIETES Fuel flexible system THaZEZRH

w2021 F~24 FTEL0{E0D FCEAEIGEZETEIL THD. TOOI5FEEBANFE4EZEIDHT,

w2021 FH(C 500 ROHEEZEML. 6 HlRICTEEPROEE PN INTANEEDD,

(Bamberg : 29v-J—Homburg : /Ry NRvIZ,
Salzgitter : il 1=y ~—>Wernau : 1=vMb)
w21 FHI(CFERS 100 AFRT/N\10Y MNESRZ BRI 2 F 7E.
— L TIE. Bamberg ®2 2145y MILTD P (CTNZE(C 10kW1 &BE&EL 20 4590
BHHEIEE)/ U BRABMIAT,
m 10kWSOFC 27 AOERLERE JIFR
-FEBINE : 60%@LHV. AC  -HERAEUXRIE : 85~90%@LHV
(EEE2ZKREF 30%~120%DEZ1L—23>TREFE)
- ZAYRE  600°C HEEVRE : 220°C ‘&= @ 1,800mm
- SR XRETIIVIL TEMAL
-EHEEETEDD. 1 DOy MRFEL TEMOI =y hTH/\—1THE
- FBHEIOFIAS THERESDD
- KAIER B EZEAN T IENRVDT, /& CAPEX MSiaiMER THOENEIREN
HE{RBIBE
KERAIVE 1 &R A EIRED. /A XFv> 25 -AREROT ML IR NYICEF
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7.4.2 siz energieplus, Germany

Simon Marx K

Title: JU—2KFE~KURPITHBEBEDTFAOSERE ?

B RAYOBIRE&IDLECED 2050 FFTICESI 60GW—250GW. PV40GW—>170GW
(TEEBHNLTLKET PtH(Power to Heat)t® PtG(Power to Gas)Dt/45—-hvIU>J
DEEMHMEL TS,

m 2050 FRMYD H2 FE(E 12Mton THD. 2D 50%ZBERNLEET 35S
60GW~80GW D/KEEFRENHELRD.

mH2 FIFDOX(>(3EZER (4Mton) EEE#EA (4.5Mton) THO. EEDEF(F 1Mton
BUFENEVED0,

@ EEnmBEbBLU PV .
Q@ FEOFICEFIUIN,
® k=M TRIBILAS LSRR (CLIEMNEE.

m Neue Weststadt Esslingen 70> 14 hOBIE
-85,000m2 OEMAT 550 AU EDEFEANNBHTOZEEE
-SEEEHARY : 2017 &E~24 &

FEE+KRF+IFS-5— OKERE FCV ADKZEME. FCIP1XR) T
1 AHEEDOEFRE CO2 HEtHiE% 1ton K (CT DAREE
I 15~25m (LT MEE A (EBTRROTES LEINCKRELT > MU0
IET™ B8 ERBIRRS S AT L EHEE)
-G ENEE & EBL TR AT L2 REEIR I 27 VX L%ZER
- KBRS R AR
- B : 500kWx2
- KEBRENE : 60%
- EffE : KOH (KEMEHYDL)
- H2 &RkEES : 100m3/h
- E#5£ : 11.5bar
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7.4.3 Scottish Hydrogen and Fuel Cell Association, United Kingdom

Nigel Holmes K

Title: ZQYFSYRICHEFBIV—VKFEOAT—=IFvIE H100 Fife

m 2y RS> RBUFF(E 2045 TRy MEOZI—-FYNIIBIF, 2030 F£FTIC 75%D
GHG BFHHIEZBEELTED. BIRERILKCEIDIRF R TRIC 55%FTELTLSAN
2030 FFFT(E 10 FZYHTHD., H5P2FZRIHSETLNRIINERERR0,
(2030 £F : 75%—2035 £ : 80%—2040 £ : 90%—2045 £ : 100%)
m The Scottish Hydrogen & Fuel Cell Association (SHFCA) (C(& 150 28X 313
RZ-BEANSHEU. H2 &FC OERZHEEL TL\D,
m BZEOISHEZEN 5D, BEBHRETHIE 2020 FTHIREEEZEF 100%:EMKL TS,
w2020 & 12 AIC H2 BEREL T, 2030 FFTIC 5GW @ Low carbon H2, 11GW 0¥t
AA. 8~12GW DfzE_EENDDBEZENMBITHN. IREFRT 9.4GW OF _LEDAEHEENTL
Do
B 20y h5> RTORMIKERZIHEEL TV EEREPT(E
Aberdeen. Orkney. Methil. Cromarty T#%H3.

@ Methil. Fife
-2011 &~ : Hydrogen Office ZRii%U 30,000 AD/NFEE~KEFEEZHE IR
2017 £~ : Levenmouth ([(BRZHRAY- I FZ-SRFLZEAL. BIXEN
H5DKRERIE & FEAE 2RI,
2021 £~ : SGN &M H100 JO> 1/ MIT 300 tHHEE0H—R> EEERIAFE.
SHFETIEROXAN RAELE (CINZ THUKSRECEZ#RL. SEEN
EEBMOHAEEATEDLIICUT. ERRRRET—RI\wILT
E55FE.
BENRESLUATEIEZEEINGDDD T, /KERATEICED
SAEEDDONT> I EIREET B
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@ Aberdeen
2015 &~ : FCH-JU M€22M JO> 1/ MBbA.
10 B0 FC \NZARrE%MEIEE. 5 FRITRET 200 M B EDOKFR%E
SEFL 200 A AOEENFIA.
(Hydrogenics /KRS EE 3 &, Linde DFRILEHEEE 2 &)
-AR> NEI5(C Doosan & 440kW-FC 1=vK~'PureCell”’3 B%i&
2024 £~ : DolpHyn @ 10MW ¥ LRI DEH%F L TKZFRIELT
IKFBRIA TS5 TRFE TR I 2B U EIRR T E.
BEHEVTRRFISEELTHS
IKFE(ETBED =N IXNEIZTRBIETE

® Orkney

2014 FFFTIC Orkney DENFE 120% DB IR THREEN.
1,000 ML OB IREFEBE T 10,000 HFHNDESHD 50MW B EEHELS
-FCH-JU O 1&(CL3 BIG HIT (Building Innovation Green Hydrogen

Systems in Isolated Territories) 014 MCT. Eday-Shapinsay -Kirkwall
NEETYIT A F1—->%=5E .

- Eday : RAORE. #HEE. 0.5MW KERR. KZRATE
- Shapinsay : BEJFE. IMW KERE. 30kW /KZ=MRA 5. KZRETE

- Kirkwall : Eday $&U Shapinsay 50K3RzZJ1!)—#inXL. 75kW EEH FC

° FCV THIERTLLBIC ADYFIARAF—DORIEABNELTHEATES
BJREIEEHBEDE,

@ Cromarty
2021 £ 5 BIWITADSDTY -2 KFREAB LUFEB ZBEL T MoU ##fs.
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7.4.4 cellcentric GmbH & Co0.KG, Germany

Christian Mohrdieck i (Prof. Dr.)

Title: XEURIBEENXE RMBEMOITE

mEUJ—->F4—)LT(E 1990 £ELET 2030 £ A 55%0 CO2 HIiBZZRLTULBH, kv
DEFTILA30%ZBZFECHBIF TV,

B EABRBINSKREBBMCERIBIN T, EESN TR TZIESHEITET ., BEREI XY
NMB(CHIEU TUKEBICRD, KELREERE NSV KRB F THD.

B 91 L5— 8397 50%EMILR 50%DHEHET 2021 £ 3 AIC cellcentric HE&iz&. 4
A L5—hovIT 25 FR S TERNE M iE~R—-2(C CO2 Z1—’)LEXDEIR(C
MHOTRY—Metlofe,

m FARRFIO FCV Rk
TERE 40 h>35v7
HAERE 100kW 300kw
EBELAI 400V 800V
514754 I 8,000h 25,000h
BRI b mE-IBHEE =MAE
AIVIEE B/ MR35 REREEM

WKEOTIT1IVIS—F 1L -3V CLPRBINRENHS 2T LB A LD, SHEEBNTYICLD
NEAOFZERT A ZIXNTY T EHBEDODEMA M S SAME 7Y T DT DR ENEH B

LTWS,

m NYIRIFTIRRCGEBR/ W7y TRZEELTO-IL A0 AN T — I IO ARE DR DER

BEiof. IFBCSETRNYITY TEBIFEADERFINE R(CHD.
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7.4.5 Robert Bosch GmbH, Germany

Volker Wetekam K (Dr.)

Title: /K& ~FFKld H2 ZBEELTLS~

m 57T 440 HFfr. 400,000 201t E%18X3 Bosch (& 6 FRIICGTEIUED 2020 &R
FTIC Scope2 FTDRRZRZEIRUL, 112U, Scope3 FTEBIZEEE 510 B D
CO2 ZHEH U TBDERIHEENNETHD,

m E LR AR EECYT R TERGEED B CORMEEEEE THd.

B EEUFT1 DIV MENEH BV BEMDIKZROIF S —IRIAY M AT LEHEEHEINTLK,

m IRBFA T Bosch Efai—~NJAUAD 35~40%HBE(C IoT /62N THD, 2025 FETIC
FTRTOEGRITHERL T,

B RN TIIETIMER 165%T 2030 FICFI)—-2KERIEFTEL00 Btz R,
IEBICHEANBBILALTLKHZER TV,

w2030 F0J—>KZRMMiAEE US $ 1.5~3/kg ([CRBERTHD, BN EHFRMICR TR
W)= KEmMEN DT, —A 0. 6K - REIHMRIZ MORZRH ZERDKZRNUIESZ
BB RAS AR, REBRVICIEBRINIZF TR - REBIY - K FRAEMEAL TLK
235, REGECYTAIZ TRRERINERRISEEDEFICHIY - KRN ERIUL TLKER TV
Bo

mKZRY TS/ F1—2(CHLT Bosch (FEEYTF PEFC YTEER SOFC- R4 31213 TR
ICE T fUKEREHEME COEERGEIZHEOTIK,

mEEHAS AT T IiTEERLU T PEFC ° SOFC O&4E )\ UbEFEL TEk.

m PEFC : CN mitzmF(C 70kW €2 1) Z2F%E. FE Qingling Motors & 1V 3%317.

2021 £ 8 A~12 AXT FCV h3v7 70 BEIFET 22 F(CRTFE.,
SOFC : 2021 &£ 5 ANSEER 10kW x5 5% Salzgitter @ Bosch EtthA(CTEESES.
H2-Boiler : 2017 £(C UK THIKZRNA 2B NBEH .

UK $&U NL D5t 3 HFRICT 30kW JIVERA SOEIEH S LU SEEEETEF,

A 1 &% 2021 £ 6 BhSIHydrogen HomellCTSEEERIA.

2012 FH5 9 FRITKIRBECHUTETELS BOKEZLTETHN. S 4 FRITEIC
€10 BEIHEL TV,

m UK OH 2Ty REIRIROFF THIKZRAHENAIREIIA, RAYPRIALKRREGHRINATD
EEMPORFRTIRIROFFETIHHKRZ MG TERVD T, MUKRMHIGTIREICR2ET
5~10 F[FENMHBDTIERBVNEEZI TS,



EE1-6 AEWmEE (f-cell 2021)

7.4.6 Linde GmbH Linde Engineering, Germany

Markus Bachmeier K

Title: KFAXIS5OHEER ELIANDY

m —AYEABEOERIFK(E 30kg/h@70MPa L ETH). Linde BO/KFREHEEEE
100kg/h@90MPa h'EJaE THDN'. ABLRIEREINXEDER(AR(E 400kg/h THHKRER
TeBEN DR IRDILIMEFNINETHD.

mLinde OUSAARIT (BZERDT) BHfTTHEBENDOEAR-AZERLLITFRO
IKFRAT—2ah 2021 FE(CHIIAINZFISERESNI,

m R1{Y Bremervorde [CTHIEBERKRAT -3 % 2022 SEHERIETET. FFRMNCE
BAHFREBERROASTA NEJ) - K REGEHLRIGE LS ETU

- JKERMHEEES  1,800kg/day (14 B45)
- FRIEE S : 35MPa
- FIERE : 168kg/h
m AiERRNCT BEDKERAT - MR AT EE.
ON\ZF&
- JKERMHEHEEES : 2,000kg/day (/XX 66 &%)
- SFREME : 24mx27.1m
QFIER®E
- JKERMHEHEEES : 4,000kg/day (FIE 22 B43)
- SREMFE : 15mx31.6m
XA ERRIERICOMNE(CRZD TRBEERIERCEERRIFII—.
@ r>wIH
- JKERMHHEEES 1 6,000kg/day (h3w%5 60 B9))
- F%EME : 24.4mx31.6m
B ERSHIEREERIR I BT AT —ERILKIREUKIRAT - 3> DBIFT,
- 8,000kg/day (700~800kg/h)
- EMEKERBLCERL TRIBRATIREARAR— A% RIA 0T HE
mKEOEIZAMECBVWTEZE RO, O/KEMHIGEESIBN. @KFEZAT 348N,
OBEIXM L THD. BICOWVT. HIX(E 30 &/day@50MPa MKFRAT -S> DIHE.
BEIZR 10% T13€3.94/kg IEMRICFREIZR 100% LR NIFE€0.96/kg (2D, AF—23>D
BiZIZME1/kg L TRIVTTES,
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7.4.7 BayoTech, USA

Mo Vargas K

Title: NEBUKFERISEBELEIRIF —EROIE

m BayoTech (373 B BUK R MHasRMOY— R/ BRFe21BU TRER (AR RV 1—- 23> % 1R
LTETHD. AREL TR TERBOBHHHEGRERLZ BIZE THREN D,

mKETEREFSSH 175 Ml E (R 50 AFREHUIAINZT) OKFRIAT—a>h&Hh.
11,000 B _ OB EME LA ROREIEMIA—IUT SHIRE T THS.

mKSRTIGAIAEE 2025 £ 0.8 &R hYS 2035 F(C(F 1.55 BN EFTHILAT 3 RiAd.

B COESRAF v A%EDAE BayoTech (& 2023 X TICKEH LUHEET 15 HFrD
EKZR/N\JZEARLELIELTHD., BRRFHARE 200 N1 IIATOEE KRBT - Bk -
FERZI BT, BRE(CARINIGEEZE I (CTVIATKREZHBTERLZ 2T

W3, EFPEUKRRIERE L LB BayoTech K5/ \J (T o OFHEER O,

EhADKRVIERE | BayoTech K3k/\J
KFZRIXN $8-14/kg $6/kg
S fmhE T BER 2E L 10 A
HEME 3I-H-BE 0.5I-h-
S S| EEs 250 Y1/ILBLE 50 X1l
ERES 100 b2 E/H 1~5 h>/H

mBayoTech EUTEIRANR - BERJEERANR - \A AN ZARERRZ RIRRINSEEND
CREKERMHE/\ T TESRRAF v ZRBESEL TV, T SHECTEZVHEROSHIER

A2YA heRERIKEMRE (1~5 h/H) ZEHEHRTHD.

10
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7.4.8 US Department of Energy, H2 & FC technologies Office, USA

Sunita Satyapal K (Dr.) ,Director

Title: REICHIF DK - AR EMDRESE

W Sunita Satyapal KIEKETOKSR - AR E MO FTRFEBIA (Y 1.5 BNV L) DEEE
w2019 FOXREDIRINF—HEOR THEFEIIF— (A0 11%), AREZEDSRL
BiE:
A) 2035 &£ TIC 100% carbon-pollution-free RXEE{EA
B) 2050 HFETICARRZRDIZEN
m US DOE Hydrogen Program h\UU—2X
RAD 1 DU=2KBADTA—HR
— H2@Scale TII7KZROER 4 BRIE TOF %A (TI5—-hyIU>))
IREOKE(CH TR ERKREES | 10MMT of H2/yr
+ 10MMT of H2(20MMT) TABZAPRNFEEDHESTENMEICRD
m DOE h'81#%%5—4'wh : “1 1 1”($1 for 1kg clean hydrogen in 1 decade)
10 F# (2030 F)ICVU-2IKZRS$1/kg ZBIET (BLICKRAHTABROKFEFKETIHE
U$1.5/kg)
<IKEBFRDKZIZA N>
2020:~ U$5/kg
2025: $2/kg
2030: $1/kg
m DOE O Key target in 2030(V)—>7K3R) : IAMERNE RO Key
- $1/kg(production)*, $2/kg(delivery), $9/kWh(storage)
- Electrolyzer($150/kW, 73% efficiency, 80Khr durability)
- Fuel cells($80/kW**, 25Khr durability)
* FER/KRBGSEBRZIZNIE I3, Low volume cost($5-6/kg), High($3.5-4.5/kg)itE
*k 5P kW JZXMNIxT9 3. Low volume cost($323/kW), High($185/227kW)itE
m IR S /K B AR O R EE A ENER
ex.) FCV 11,000 &, 1,000 metric tons H2 production/year, 1,600mile Xt
DIKZFRINAT51>
=SIAMNBRIC. 1> IFBEPHIGRACER

11



EE1-6 AEWmEE (f-cell 2021)

7.5 FY (EBFRFEECORKITOER)

LFERORE - PEOEHEAFEERNS. h—R>Z1— MIVICENFTKERERNE(THERL. 20K
SRAMAR DA THRZ IRFZRRIC L /K FTEMMEA SN M EMERMEL TELZLTIKETF
18EN3. B EHMOEFEAE(IEC62282 S)—X)TEIXF> . TONY X5 )=)IVidEREELTK
FREFERAIBIENRHRELIZEDICINR. AR OIEFREL THKBRFBEZEINTLSN T FEVI DR
IKZFRZRIHREL TV,

VESORRMNDBNZDLIIC, KERZBIFORRTRINA T4 > ToX I 2RI ORIENMED .
NETEELTOVRNOA > IZORRIRBEN T, 2. KFRZAEHEALLIELTVWIEI(C
HBVTIE, BHXIZAMEROIZSHIKFRFPITELTOTEZT® MCH (XFILSIONFHY) BREE
RETENTUS,

CDSRKRERADZIRBRENE(CGU T IREORNEHOEFIEENG IS TE20ONZREY
REHA(CRTHED. A EMRMi Tt Rz - RIZEANERIVIREL TUKIENEFLVEE R
Bo

(1) HRIVWRADOKZFRRAT G

BRI TIERAH RIKRBEALRDS, RFRHIC 100%KZEICEIDEZ TUKEIZNHD., RIS
METNISHIE T 2EmBEAFENMNECEDEBNN D IRTEOFUE TIZRRIEL T, TOI> . KR
REFR 2 RE— OB IBEURASE RO TVS N, KRBT A~IKFRIBEN AR NZEILT BT
EFRBTELTOR,

BIZ(EXT 7RI T DIHEEHKRZRRIETRIHE TR REBMREAZZE(LIT 200N
H3. oo BROZLITEU T, #EBRAE0A R EREDUIDBEINMNERGEEETEIND. o
T, LEOKREADBIZCENE T, IREOLZ ML S HMAORIEE RE TR E TERN
e

(2) ARTVYREERUIDKSREEICHT SKRMBEBOZ LT

KR ZMMICEER T DFEREL T ARTUYR (REARINAT31>) @EAITBILE, eE&RK
ENBERREIRIF-EROFMEDESVED THOTH, REEON/ AT ONSRERDBE
OARFENMEAL RRIBHICERBEEZSASREENHD. o T. M/KRMEIEBTHOT
BIRELAE SR T EEIBEZSNBIZEN DD,

UL IKEFRRENSRSSNIUKFRZZOFXEMAT 5 S (L. BRFEREIRETHIIENS.,
ARt B (AR EMEDBEL LB DR DL T RN D IRIEOMRMEM IR EZ X TTE0.
BRBVEODOmANHIN, —DORBEMCHSVTIFEBEOBRERIBELTH5T . RISOE
RZEHEBNIDETERVN.

12
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(3) EERCBEERCHT DM AEREST

EERMMERDT CFERERFOERBEROEOEHIN) EfERZAIREL T, REF
FOMAEZE T 200N HD. —75. BEMARTERIERE Y7/ CARERE, TAEOR 28
FBUTHEEINTLWSN ZOMABRF 2 KK~ 275 5 FRRETHD. EEROBEET 1 04
B Fo&EgmAtE (8 Kk~ 1 0 HiFfE) LFEBEDEVNHD,

B ENMAR DM ARS8 EE B R OM AR BN EILER TEZONBEZHT, I-H— (SRTLX-
H—) BRTOMIKVONMRIRTH D EEADRFROFHZ2RIR TEIMATHEOIRECH
WHETEIRLD,

B E

13
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2020 FE FELRKRES

IRESEKRBE 2021 £3H 19H

1. 3282 | ARELFOFHORENILACEI T HIERER R B E A EEEA T
FERE/MREMNS T AOBIER(CE T 2E RNV EFRECEA

kB2 | AHEEPAAN BRERIESR

HsRERY FC-EXP0O2021 TOIERINGE

bR & | EOAUR M= (JEMA)

Uik W N

R % | RREYIHANERR)

6. H #=:

20214 3H 48 (K) 13:30-17:00

7. HREE

7.1 HROBEREEN
NERARORRIEMBEIE AR MY FHELIOFT DIV ADREGNNFRARREAEBITUTERL
bR2%. IFEFRES T ORRTHEENDILERON, BFET-REFELF I HERENDL
OB BERELOERIEDS. SRABZROTORMELRBLDTL, . HIFETHNE,
BHMIBOEE. EHAREDSIINZEESNSN SEIIFABED/N\-RIhEL ERCEHEED
WBIEEE. HAE . RUUE—MTBINAERL TO. Web SE S TOBIMIIRCL DI ILERD
fz. BROER(IC, IFEFREEE T THH. IEMA DEEREENIEL T, TEDT X (CRIEREDTZE)
A OHSREHEREVT BLFTERNIE, Ffo AFED Kick-Off KATETORVAILTHEILD
BEFR . TIERECOLARICTHIEN AIEER . BFHRAS N\ - ([CTIBMINEZITOI LU,
7.2 AEME
M: FRERUTUWLLERC, RBEFZVERUL. (BEOFERCINE, F5EEFEH 9000 A
BT 3 HESETT 28000 ARTHOEDIE,, BIFELDLLERT —HSKRFEED)
EERABREBEEDR R IR 20— T BREMZIVIT TS - DEOLRE. K
FRBSE, ENMABHEDH R, 75 BAAK. TAFHEEIREDT -2 bEERIEVERRUT,
BIDT -6 5 — 6 BIFidD, MAEMEERZOBNREMTONTED. BINSOBEKR
ORI EBHERADEEEFFCEVERUR,
S: (2FZBULT : BIBRL)
EBERAMRIENS AT AOHE[AEL FCV BHMREIEEAAN, KEBRRCLDKEREHHD
BRDZVEIRTHOMR. Fz FCV (CEULTENR MW IELV DA BB N FEFEOEREROTLS
SIE o)l

P.1
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7.3 SAEFFM

AT, AEERICOVTIRE T3,

1) f-cell
WHTC together with f-cell+HFC:'21.6.20-24 Web B{EFE
f-cell Stuttgart:BIEDE RS '21.9.14-15 (CTHMETFTE(LIVE EVENT EEEEHiHD)

2) CHFCA: Canadian Hydrogen and Fuel Cell Association
HhFHD FC BERZENDHEA, Ballard, Cummins, Air Liquid, Linde &4 . J#IEE:h, /K
RENEDENSHAS N =L TS,
SEDIHICT - RICVWZRZAFEC, IBIRINEDDOD, I MHRLEIZERI T, BREE
UTCEM, 9 3 BREIHEIERTEEDECAE IR L.
http://www.chfca.ca/

3) RAYT-X
RAYTOIRFEDEER FC AT LADREIRRTICOVTHIEETN, EEE TR EEFTERNE
DZET, Web 3HIS(LIVE CHAT)DX—hBEFECERLTON, 55 TERIZETET.

4) Symbio/Faurecia
5t NEDO B 0BR(CEARILIE Symbio #t. Faurecia tt. S>13 0 0O&R . BMEIEM
SEZERMULTWS, (Faurecia (FTAILST - SV EVSEABSEAN (?) h'$HB)
- 2030 FFTIC, £l 20 BRAVIORIEHE 1% HEIR T B5TE
fEE. Kangoo (HEEHL TWRAYIEHFT 39 kW DBDIEofch. chan—X(C. 75 kW
HADS AT LZFRAFER ., LOKRESREAANOBEZFTEL TS, LOSTIIZATH -5 FCV
ERENRNADISIT
- IRTEFTI(C, 150 /5 k mOETiERZ EMIL T, EEZER TS,
- EEE(FHRETHY 3000 %
- BARNOBN SR GEETOFTEIEV D IEEDFIRIRERVEDTE,

5) BAIYSZTUL IR A -#1
KRV DIRMMIEEU T, BhEERZED TETVD,
- IR, oAz, BEIOKRIVIDOFEDITOTND. BEDY > )ERGETDENAIEET
HD. RO—FNADOEEHARTT ZEDH TLVD,
- 1000W PEFC Y27 /1%, R&D (B3 (FH R&D(?)) £i#7L TR
- B OMRIEMS 2T AFFEZITOTVDH ., BET DFUSREDEfNEENDEDTIAT

P.2
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HD-BEXRATIIRVNEIRAZ FC ORRMEELT JISC 62282-5-100 M3 E(JMBA T,
[5RR R&D : IRIFAFETRREM/ B NSy DFdtihaFE - REEEZEICSHN]

BAL STV att-#2
BEEESESRI VLN YY 1ZBRU TV BaRIRERMHEZMBHIRVSIE TR (RF
- FlEER) 08 1/3 OEETI ZEMOEEMIEERERVEDTETHOMR. i ERRPE
T 100MPa %Rk,
ORTYIZNFEFEUCARI BB RO ICCOES DI MyY INMERSINTSD., EERICE
PIH RSN T

6) TEMHEZE-#1
- AUI—7>20 FC X—1 : PowerCell #1O&E % 3 FRINSERDIRO TV, FESE, #fLIR
JEDZH ZFHEUT
- V Stack: 3~35.5kW : Life 10kh : Fuel e84 X(CO=25ppm),H2 : 125W/cell
- P Stack:75~125kW : Life 20kh : Fuel 70-100%H2(He,N2,Ar) : 272W/cell
- 100kW JEBR>ZT x: Life 20kh : Fuel H2(1S014687) : SATLZHZE 58/45(E—%
/TERZ@BOL,DC 1)
- IRTE. BUN@EIofMEAE FC SAF7AELT. 3MW DSRATLADIRETZITO TS, (3MW
D FC @RI 20, hEITTU-I5R)
AaRAACEIL WV ZRET I 2LEE T BERGIEEL TSI DL TIRFTH,
- AMIACDRR B RIEEHERNKERT — AT BROKZRZEDTINNAEREREL DD,

TRMESE-#2
Power Cell
PowerCellution : Power Cell AB fHil/KF=EIRRIEMS A7 AZABITUTLE,
1. Power Generation System5 : EERRRIEMS AT A
ERAIEBRE ST : 5 kW
EYPORERADOFESBAELL T TR BRUBEPIES AT LARDON\Y )7y TEIR(CHER
TED, FTIAFREE 19 1> FOIVINRFHEIGRE TEDLIGERETENTVDEDIETHON.
2. Heavy Duty System100 : A70—RERZRRIEMS AT A
ERAIEBRH S : 100 kW
& 1 606x696X674 mm
B2 :170 kg
AJ0—RE(G, REECT— I THREL TS, FIBDILILOLSBIZR(E. JU->I R
F -2 HHEIBENBHBHEL Vs BRI EMS ZT AEATO- REB(ICGEL TV, @0
BEINEENERSINDAREF(CHEFESIN. RO/ NI N EER5%ET. 8RS

P.3
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VEETERTEE I LSRRG, —EOER TEAI AR, E55087 /N5 -2(CExT
JETEBEKETERO TS,
He. AfEREZBRELT MW HROMEKZRZARIELS X7 AOFRFEDEIHREH .

7) SHEE-#1
- SFC ® DMFC &8 : EFOY HH351>FvT 1 40~125W
100W FC+X45/-)VieUitiaRE (2 RS> I(1L)ZANE. IBXRYE TEGESR) F2
EMRICUNDRT> R7O0->EBREVTRRIL
- BN, RERDERFRRITEIREL T, £ 100 EHHA
[ https://ttc-fuelcell.com/case/110/ ]
- ENOREEFHEOSRIEVTERIAEEROEIREL T, BURIKZR 7Y NTOIRSE
[ https://ttc-fuelcell.com/case/windpower/ ]
- IKEREFEIDOARIEM : EFOY JUPITER 2.5kW
- FEELMOWVT, REMFHMIREREZF NI TRIEL/ 7N, KRRERBEZHFEL
feDT. INLEEE TOIRFTTEED TS,
[ https://www.enoah.co.jp/ ]

SHER-#2
SHBERRASHOELREDRVEE AR EBREATO 3 HHEDFBMhHmork.
1. SFC ENERGY AC ¢
FERI : EEXY)—IVARIE D
AL 45W-500W
FRRR  BUREVRL BAIBHXSSE
151 REAECEEABON, VEENEE (HEER P TLVWTIEZACEEN S
2. REETH
TER X5 )L EREELK SRR B
A 2.1kW /4.5kW
FRARE | BEEMBONYI YT
Y541 FERNRE EESCERBARED), ENIEHEMSETEAEER () 550 612E)
3. Ballard
&Rl : FUKZFRRAIE
A 1.7kW./5.0kW
FERAE : EEUT AR, EiRGE
151 AR BN, /EEnRE MECBIMER RS TIEBAEES

il

EPRR(IC SFC ENERGY AC #HOR@EHEREINTLVE. B MEYIELTIE EEEOE GBS

P.4
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([C SFC ENERGY AC ttOFEHHft/KZ=MARIEM (EFOY JUPITER) DERDIRVERIIAEL
feEDcETHOI.

H 0 2.5kW (BEEMEIDRFBIET~50kW FTOR/H SN BIEE

H2 /R>A : 50L R %6 BT 2.5kW BF(C 43 BFRiEERn]AE. 108kWh
BATOBAEBE(EIRRFRTE 0 DL 1> I77dmml O3EEAEIRS AT LELT
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“HEATSTACK - Project Brochure” http://www.heatstack.eu/wp-

content/uploads/2020/03/HEATSTACK-Project-Brochure-2020.pdf
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“HEATSTACK” http://www.heatstack.eu/
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o, Finif 2026 12725,

AT LR | EastMidlands Z#LAIC L CTITH4L D, #EEH 5400 TRy RO7 ey =7 K,

K O A7 AlE https://aviationweek.com/air-transport/aircraft-propulsion /gkn-
led-project-developing-cryogenic-electric-propulsion DXZZEO Z &,
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1| GKN Aerospace Tavel MeEE, YHEOBEK EMEROBREIZFEH Lz A 7Y v Nt
TR b ATa Y= R EENT
2| University of FuYx s N, 5 LU IT-PEFC REBM BB A 121k, IRk Kk#E 4
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FAKIRDESR Y AT LEFFORREENH 5,
3| Intelligent D7 m 7T AT, RO S S NREHE LA %~ 7 M
Energy a—7 7, IrtRAEET)HIN A L, East Midlands T8 3
D FEEYAR— 5,
4| Aeristech HHRE2 V- 2mit - &R0 7Ly b —Hil a1,
5| Aerospace 2,700 AR ROE4&HEY
Technology
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University
University of
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1| “GKN Aerospace - HZGEAR” https://www.gknaerospace.com/en/our-technology/2021/H2Gear
2| “University of Birmingham to partner with GKN Aerospace in developing hydrogen propulsion
system for aircraft” https: //www.birmingham.ac.uk/news/latest/2021/01 /university-of-
birmingham-to-partner-with-gkn-aerospace.aspx
3| “GKN-Led Project Developing Cryogenic Electric Propulsion” https://aviationweek.com/air-
transport/aircraft-propulsion/gkn-led-project-developing-cryogenic-electric-propulsion
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ple(¥ ) BREARMEA) ORI 2 T 54 ¥ —L LT, av V=T L% —
RL, 7ev= MNEBIZa—T 4 X— 175,
2| BMW AE oy 7 DEMZFRE L, MEA & A R—F 7 L— Mg LWaE i #
JED AL < 7 FEHIHAAIN TN D,
3| SGL Carbon MEA D[R FfikiE T A ILHUE & BAF T 5,
4| DANA Power K3 &L 2258 % MEA I L, R LR BEE OB & L TEREXE
Technologies T HERMUANA KR —T T L — N D72 % 5T,
5| CNRS Montpellle; | YA O EMARLEE, AlfLEEE, HOMFEZTT O,
VTT Technical
Research Centre
of Finland;
Technical
University of
Munich;
Technical
University of
Berlin;
University of
Freiburg(IMTE)
Clean Hydrogen | 688 Jj = — 1 O& &k,
Joint Undertaking
FEH - HIH 2016 /5 A 1 H»2H 2019 /10 A 31 H
> — A
1| “INSPIRE” https://www.inspire-fuelcell.eu/index.php
2| “INSPIRE- Programme Review Days 2019”
https: //www.fch.europa.eu/sites /default/files /03.INSPIRE Silvain%20Buche%20%281D%2073
32302%29.pdf
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34 © NextGen FCEV —Wrightbus #1:{Z & % FCEV /3 X

HEY - HiR

NextGen FCEV 1%, ZEEMSIMTICY v 7T v FBLOF 7T » %D FCEV
N2ERFEL, 2 A NERFERORTHAZ Y — o8 E2mEH L, EHAZA
M52 LZEBLTWD,

T, EEBAFO 2050 F R bk FEHEHEE R BAE L. 2025 4 E TITHE
E ORIz D7 &8 4,000 BEOETRTI v g L N"ZREFEATH LN H
A XETDHHD,

AT LERL | FEMRTE A L, EEBFD 1,120 TR ROB&EEE, BAEF VT
N ORI 2 X DR A % BT P,
368 R B PEMFC, "AHDIK= A FKFBRREVEHL Z /L A T3 cHlERA %, Ballard

FCmove 70kW / 100kW % {# f, https://www.ballard.com/fuel-cell-
solutions/fuel-cell-power-products/motive-modules
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2| Grayson HEmA, BBHE, ERSOY) =T 4 T T T A —,
Automotive
Services Ltd
3| Queens KT T =zl b~ N— "o bEE LTy 7T — & 24k,
University Belfast
4| RyseHydrogen | K7 uv=7 h~ L2, 77 /23 /I v 7 A, = vvarOult
21T 9,
5| Translink AK7ay =7 b~ et JOMEREEMICET 2 a it U, 2l
21T 9,

6| Innovate UK;
Advanced
Propulsion
Centre UK;

UK Government

At 1,120 5 R ROEERE,

FEFRHE - WM

2021 4E 5 1 4R
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1| “Wrightbus to get £11.2m for hydrogen-fuel technology” https://www.bbc.co.uk/news /uk-
northern-ireland-56476668

2| “Wrightbus - NextGenFCEV” https://www.apcuk.co.uk/funded-projects/wrightbus-nextgenfcev/

3| “GB KITE HYDROLINER FCEV”
https://wrightbus.com/en-gb/gb-kite-hydroliner-fcev

T D

FlEED 7w =27 NTIIVE nd %5, F7- CoacHyfied(https://coachyfied.eu/ K1 >
FEV EUROPE GMBH )3 % 5,
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1| Cranfield Tuvx s EIE,
Aerospace
Solutions (CAeS)

2| Britten-Norman |9 AV DT VT« J—~< 2 « TA T X —fiZei20E4+ 5,

3| Innovatus AR B C R R L2 2 RK R AT~ 7 (SHyFT) & 7'v 775 LZE
Technologies AL, 7Y N7 +—LDOMHRER | X H 4 %H
4| Ricardo plc FERENRE /D2 he—TF— %afﬁ’}ﬁ‘ﬂﬁﬁﬁ VAT NERE,

WA OKFREVEM Y AT AR T a0 —F 2B HA X v 7 DT Z 2 I
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M OBLEN DT DO SN D —EOM B AT,

5| Cranfield A vy T MERTE R A R,
University
6| GTICK[E) B LVOKERGERIN 2 92k, 207 vt 213 30% DK = 2 Mu L &%)
4'{[{4%})1‘&30

7| Doosan Babcock | [KREBEHIFOERM, = o=7 VY 7 X— F—L LTH,

8| Department for 750 JiR Y ROE4ARRL,
Business, Energy
and Industrial
Strategy’s (BEIS)
Energy
Innovation
Programme;
Aerospace
Technology
Institute (ATI);
Innovate UK
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1| “PROJECT FRESSON” https://projectfresson.uk/

2| “PROJECT FRESSON TO DELIVER WORLD’S FIRST TRULY GREEN PASSENGER CARRYING
AIRLINE SERVICES USING HYDROGEN FUEL CELL TECHNOLOGY”
https://www.cranfieldaerospace.com /2021 /project-fresson-hydrogen

ZOM | [REEOHTZEME 7 1 2 = 7 M2 HEAVEN(https://heaven-fch-project.eu/ : A3A >
FUNDACION AYESA 303 % %,

1 Cranfield Aerospace Solutions {Z 1 H 5 B XN 17 HIZREWEHLEEN, BIEEHE LR -T,
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H 34 . Project Zeus —Jaguar Land Rover BAEFEHL SUV
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TEDHAMIZONWT, FeRBOVAEEZRIET 52 L2 HME LTS5, 2021
FERICHEETT A b &2BBT 5 TIE,

v

M

AT BAERK
O

WA 1,760 TR R ey =7 b, BERKIZH O Land Rover Defender % X
— AL TWD, AT AL
https://www.jaguarlandrover.com/news/2021/06 /jaguar-land-rover-develop-
hydrogen-powered-defender-fuel-cell-prototype D H#EIZH LXK E SO =

Eo

Defender FCEV & {117 B2 Z DU — K LA %, REVEMA X v 7 &
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1

Jaguar Land
Rover

A=V T AERER LY e MEeFE HilSA2 Y —RL, Hilj
DBFEHDOI-DODON—R 72T V7 N7 ORBEITY, £7-. #
W OB 72 A & Earsmm oG 2 H Y4 5,

2| Marelli FCEV |23 L 7= H > AT A Oi%EE & MR B OB & AR —
Automotive 5,
Systems

3| Delta Motorsport | EVEREN T U — DB EZIT I,

4| UK Battery M BB RE O 729D OB LW ESLHER
Industrialisation
Centre
5| AVL UK HEEEY Sy r— ) B o b —T —OEEEBR R . HEREZRZ BB DE
B, BIXOHAELEFY ) T L— g UiEEI Y,
6| Advanced 870 JiR KOG &k,
Propulsion
Centre UK
FFcH - W 2020 48 A1 H2 5 2023410 A 31 H
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1| “JAGUAR LAND ROVER TO DEVELOP HYDROGEN-POWERED DEFENDER FUEL CELL

PROTOTYPE” https://www.jaguarlandrover.com/news/2021/06/jaguar-land-rover-develop-

hydrogen-powered-defender-fuel-cell-prototype

2| “JAGUAR LAND ROVER - Zeus” https://www.apcuk.co.uk/funded-projects/jaguar-land-rover-
zeus/
3| “UK Research and Innovation” https://gtr.ukri.org/projects?ref=51122

2Jaguar Land Rover 121 A 12 H X1 A 17 BIZRWEbELR, REZE LN ST,
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ITM Power
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HYPE;
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Hydrogen Joint
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1| Zefer Official site https://zefer.eu/

2

“ZEFER project launches to demonstrate the benefits of zero emission fuel cell cars for
large urban fleets”
https://www.fch.europa.eu/sites/default/files/ZEFER%20Launch Press%20Release%20May%

202018%20%281D%203377491%29.pdf

3| Cenex Zefer

https:

www.cenex.co.uk/projects-case-studies /zefer
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Zero Carbon Base Load Power for Large Ships :

AT MRERREIT SOFC Hff

34, : Zero Carbon Base Load Power for Large Ships
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International
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3| University of Carnival £ LNG FIJHD P&0O 7 /L — X lona 5L DT —X 245 7T, BE
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1| “ZERO CARBON BASE LOAD POWER FOR LARGE SHIPS” https://vimeo.com /641980545

2| “Ceres successful in two maritime consortia awarded UK fundmg
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Laboratory EFFY LT BT,
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3| National SEERI 7R BRBFEM O RFERIE, LA R — & A 7 ORERHEE, B A
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Energy
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1| “ElectroCat 2.0 - 2021 Annual Merit Review and Peer Evaluation Meeting ”
https://www.hydrogen.energy.gov/pdfs/review21 /fc160 myers zelenay 2021 o.pdf

2| “ElectroCat - 2019 Annual Merit Review and Peer Evaluation Meeting ”
https://blogs.anl.gov/electrocat/wp-

content/uploads/sites/60/2019/08/2019 ElectroCat Annual Merit Review.pdf

w

“ElectroCat” https://www.electrocat.org/

London Research International 14



https://www.hydrogen.energy.gov/pdfs/review21/fc160_myers_zelenay_2021_o.pdf
https://blogs.anl.gov/electrocat/wp-content/uploads/sites/60/2019/08/2019_ElectroCat_Annual_Merit_Review.pdf
https://blogs.anl.gov/electrocat/wp-content/uploads/sites/60/2019/08/2019_ElectroCat_Annual_Merit_Review.pdf
https://www.electrocat.org/

EEE2-3

etk -2021-0011

HE, KEKLOEUIZBT D BREFE B A3

H2Rescue :

SeERAERIL 2K\ L CTES) - B

K2 BEHGT D RBIELERL b T > 7

F¥EL - H2Rescue—

KERBARH G2 KB L TED - 21 7k%f\,u*fé7k,$\kﬁ<ﬂﬁﬁﬁf7/7

HHY - AR

A, KFELZHEATRERFOGITE THRE 90 v~ VEITL, £ZIT72 K
MIEAE L CRREFEML O R T —oR oy 7 I BECE T, 51T iéﬁﬂzéﬁ’bém%ﬁf
BKELTHAG L, ZDH% 90 ~ A VRS> TETRENZMifa T 62 N TED
k<~ 2 [H2Rescue] DI,

AT DHERK
B O

H2Rescue (%, SERFOIRM E L7z T, JREECHIEROEMR E 720 5
LHERIR 7 TAS E3 6 DF T v 7 ThDH, MEEZED, M AEE
BRREDE ZEPETE D, H2Rescue DIRENEM CTIE %ﬂf_aaj] X, A
A FCHERT DI ENTE, BEIOa~vr R —lcbE 246952
EMTE D, 350 73—/ (5,000psi) % 7=1% 700 /3—/1(10, 000p51)o>7k E N
T 5%,

MEA PEM stack

FlAIAEIND THyPM® HD 90 1E, 90 1 U v M LD 3 al e /e ikt E
#i, https://www.enoah.co.jp/app/download /14008479889 /HyPM HD90 one-
pager EN A4 rev00. Ddf’t 1630285106&mobile=1

3

)f;

23 - AR OE ORI SRIE L)

Cummins

GexH, 7o /:7 & EE,

N[ =

(DOE);

KEE L2k
P B H AT R
(DHS S&T);
TRAEE

#9100 57 RV OEHE & 2 i 5,

3| KE Mg EHTTEFT

ERh#E DER & FIFERERE & OEEE 2 kT 5,

R E - M

2020 422 H 3 ARE

R — %

1| “Feature Article: Dellverlng Clean Power to Disaster Scenes, Without Compromlse

clean-power- dlsaster -scenes-without-compromise

2| “US. Department of Energy and U.S. Army Issue Solicitation to Develop H2Rescue”

011c1tat10n develop h2rescue

London Research International 15



https://www.enoah.co.jp/app/download/14008479889/HyPM_HD90_one-pager_EN_A4_rev00.pdf?t=1630285106&mobile=1
https://www.enoah.co.jp/app/download/14008479889/HyPM_HD90_one-pager_EN_A4_rev00.pdf?t=1630285106&mobile=1
https://www.dhs.gov/science-and-technology/news/2021/07/12/feature-article-delivering-clean-power-disaster-scenes-without-compromise
https://www.dhs.gov/science-and-technology/news/2021/07/12/feature-article-delivering-clean-power-disaster-scenes-without-compromise
https://www.energy.gov/eere/fuelcells/articles/us-department-energy-and-us-army-issue-solicitation-develop-h2rescue
https://www.energy.gov/eere/fuelcells/articles/us-department-energy-and-us-army-issue-solicitation-develop-h2rescue

EEE2-3 I -2021-0011
WE, KEK P EU BT S REVEBEEIEFE

JRF- T FEFEHT COEME & ZTIUHED AT LORESE

FRA T EEIT TOEME & TN D VAT LD

HEY - HAZ Exelon fEDF A <A ViR A > FEFSI3EEFHTIZ IMW O PEM %ﬁ&%h
BERZADHA LT THERE L, HEEITN TIHE S5 KEZRFIII I
$ﬁmﬁ;ﬁﬂﬁétbwiwk%&$MW®x&%w7/7ﬁ%%/\;v
—hTHZ L,

2022 FIEH & A,

VAT LR | BIETR 724 T RADOT Y= R,

e OB TuYx s MIE, KERIEDTZOOBMIEORRE, KFEATERRE O, 7
%ﬁ%ﬁﬁmfmmiﬁ%ﬂaiﬂfwé

AR DB AE A OEFAET, KD 3 SORBMNTET LT D, (1) B
AT NAEEARIET 24 REREIR L, i) D2 1E(0.19A) &8T5 |
(2)100% DFE TER B L7, 2298, BHE 0%y FL, £D% 30
SFUNIZE T EKRFBAEERE 100%I25R-T . 3)ENVA 74D 0.1%LL ED%)
FOBRMAEDIEEZ S RNWT L OMGE, v AT Al
https://www.hydrogen.energy.gov/pdfs/review20/ta028_otgonbaatar_2020_p.p
df D4 X—TYHESZROZ L,

T FH R PEMFC,

B YE - HIEREOZ O%EI(EeRIEET)

1| Exelon 7GV17F£W\mﬁxﬁﬁxﬁﬁﬂﬁﬁéﬁoiﬁ$%ﬁo34?7
BB D,
2| Nel Hydrogen IMW @ =7 4 PEM &= O X —H 77 4 v —, 3E
B OT A N2 H— 15,
3| Idaho National Juryhmr Rarybe—J0%, 7a N A TEREOE AT
Laboratory; REMEEEYE T D,
National
Renewable
Energy
Laboratory
4| KExTRLX— | 360 7 RAOEEIRME,
4 (DOE)
5| Argonne National | 27— /L7 v 7 L7oAKBHREED5HT, KBGO 21T 9
Laboratory
JERH - B 20204 H1 A5 202344 H 1 H
T — A

1| “2020 DOE Hydrogen and Fuel Cells Program Review Presentation”
https://www.hydrogen.energy.gov/pdfs/review20/ta028 otgonbaatar 2020 p.pdf

2| “Demonstration of electrolyzer operation at a nuclear plant to allow for dynamic participation in
an organized electricity market and in-house hydrogen supply”
https://www.energy.gov/sites/prod/files /2019 /12 /f69 /fcto-fcs-h2-scale-2019-workshop-4-

otgonbaatar 0.pdf

3| “Exelon Generation Receives DOE Grant to Support Hydrogen Production Project at Nine Mile
Point Nuclear Station” https://www.exeloncorp.com/newsroom/Pages/DOE-Grant-to-Support-

Hydrogen-Production-Project-at-Nine-Mile-Point.aspx

London Research International 16


https://www.hydrogen.energy.gov/pdfs/review20/ta028_otgonbaatar_2020_p.pdf
https://www.energy.gov/sites/prod/files/2019/12/f69/fcto-fcs-h2-scale-2019-workshop-4-otgonbaatar_0.pdf
https://www.energy.gov/sites/prod/files/2019/12/f69/fcto-fcs-h2-scale-2019-workshop-4-otgonbaatar_0.pdf
https://www.exeloncorp.com/newsroom/Pages/DOE-Grant-to-Support-Hydrogen-Production-Project-at-Nine-Mile-Point.aspx
https://www.exeloncorp.com/newsroom/Pages/DOE-Grant-to-Support-Hydrogen-Production-Project-at-Nine-Mile-Point.aspx

EEE2-3

etk -2021-0011

WE, KEKEUICET 5 BREEBEIEGEEE

IKFBIREVEM AR LIz — 2 =Dy 7T v &

FEA

IKBRBLEMAEGE R LT — 2 X =Dy 7T v

HHY - AR

TR B =Dy T TEINEEETDHRERT —~ v b OKERE
$m%ﬁzt%ﬁvz7A%%%#é Lo Ta—EBr= U T,
o a YWy T o TEIRE D,

VAT SRR #ﬁ&hﬁ&b 1.5MW OB THRER, BA VOB OT — 4 2 —T
B O 99.999% DREENENF Al T=E D570 & 0 D EEND, M EHERATE OB A T
Ty hOBRE LTRERT D FE, A A NOBREHIRIRFEKRE)ZHH LT
48 FE DIERR H1T 9, ClearGen( FREZH)IZ & 5 112 T 1.5 MW ClearGen™.-I1
hydrogen fuel cell power generator % Bi%7 %,
1w A PAELEM | Ballard Power Systems 1> PEMFC, https://www.ballard.com/fuel-cell-
solutions/fuel-cell-power-products
SEARE - FRE O OREI(EaRIEET)
1| Caterpillar KDY AT AA T T —2ar by a—arOFFERE AT —
(OcRk TV b=y AL ay ha—/L4EY,
2| Microsoft Washington M @ Quincy (26 2 [FtEO T — 2 & % — T & fefk,
3| Ballard Power B OKFEBEMTE D 2 — LR,
Systems
4| National et T/ xa ) Iy s A 2y va O,
Renewable
Energy Lab
5| KE=xTxR/LF¥— | H2@Scale initiative D & &, —HBE 5280,
44 (DOE)
FEF A - Wi 2021 H 11 A 22 A%ER, 3 FFMDFE,
> — =

https:

1| “Caterpillar to Launch Demonstration Project Using Hydrogen Fuel Cell Technology for Backup
Power at Microsoft Data”
releases/h/caterpillar-demonstration-project-hydrogen-backup-power-microsoft.html
www.renewableener
project-using-hydrogen-20211122

https://www.caterpillar.com/en/news/corporate-press-

magazine.com/hydrogen/caterpillar-to-launch-demonstration-

2 Mlcrosoft to begin trial of hydrogen fuel cell data center

https:

3 "Ballard teams up w1th Caterpillar & Microsoft to demonstrate megawatt-scale hydrogen fuel cell
backup generator system for datacenters”

www.ballard.com/about-ballard /newsroom /news-releases/2021/11/22 /ballard-teams-
up-with-caterpillar-microsoft-to-demonstrate-megawatt-scale-hydrogen-fuel-cell-backup-

generator-system-for-datacenters

xaalii

ClearGen :

D 2020 FITHELENTEE TR —isZ HE LT — b F— W3,

https://www.clear-gen.com/ ClearGen LLC & Blackstone D& & #2fitiZ X

London Research International

17



https://www.ballard.com/fuel-cell-solutions/fuel-cell-power-products
https://www.ballard.com/fuel-cell-solutions/fuel-cell-power-products
https://www.caterpillar.com/en/news/corporate-press-releases/h/caterpillar-demonstration-project-hydrogen-backup-power-microsoft.html
https://www.caterpillar.com/en/news/corporate-press-releases/h/caterpillar-demonstration-project-hydrogen-backup-power-microsoft.html
https://www.renewableenergymagazine.com/hydrogen/caterpillar-to-launch-demonstration-project-using-hydrogen-20211122
https://www.renewableenergymagazine.com/hydrogen/caterpillar-to-launch-demonstration-project-using-hydrogen-20211122
https://fuelcellsworks.com/news/microsoft-to-begin-trial-of-hydrogen-fuel-cell-data-center/
https://www.ballard.com/about-ballard/newsroom/news-releases/2021/11/22/ballard-teams-up-with-caterpillar-microsoft-to-demonstrate-megawatt-scale-hydrogen-fuel-cell-backup-generator-system-for-datacenters
https://www.ballard.com/about-ballard/newsroom/news-releases/2021/11/22/ballard-teams-up-with-caterpillar-microsoft-to-demonstrate-megawatt-scale-hydrogen-fuel-cell-backup-generator-system-for-datacenters
https://www.ballard.com/about-ballard/newsroom/news-releases/2021/11/22/ballard-teams-up-with-caterpillar-microsoft-to-demonstrate-megawatt-scale-hydrogen-fuel-cell-backup-generator-system-for-datacenters
https://www.clear-gen.com/

EEE2-3

etk -2021-0011

WE, KEKEUICET 5 BREEBEIEGEEE

KFDEGE &AL,

a—F 4 U ¢ —OEHE

FRA O KFoELHEERA L, 2—T 10 VT 4 —OEMELE

HRY - BEE KR & 7o 58P 301 DK FRRWE OHEME L T ~< . 77U v RL~ULTOKRHEE
FE% FERET 5, PEM M X H/KERNE - JEMEATE & FCEV FIKFET 4 A
v —, BEHEEMREIE S AT A HAEDETE T AT LD,
BAFRZRALXF—EROREGAZHME LT, 77U v R TOH i
ETIVORRE - b E1T 9,

VAT LR | 910 F KA ey =/ b, PEM EfifkE, [EAEKEITE,. FCEV ~D/KFHEH

K OB th. REMAEEMREIEMZHAANTERAE AT A7 vy o7 NG 3
EENOEIStEDORE éﬂt/XTA@%ﬁ\ﬁﬁ%%ﬁﬁo
VAT AT
https: //www.hydrogen.energy.gov/pdfs/review20/ta030 hamdan 2020 p.pdf
3X—VHOATOMEZEZROZ L&,

AR ELEM | PEMFC, AR

https://www.hydrogen.energy.gov/pdfs/review20/ta030_hamdan_2020_p.pdf
8 N—VHOHHEZRDOZ &,

S - BUA RO OREI(E eI T)

[EnN

Giner ELX, Inc

Tl NeTE BEVATAOTC=T U S B, RBEALT
Do

2| Orlando Utilities | EH=tETH Y, KPEFEER S & FCEV 7 U — MEAAHY,
Commission
(ouqQ)

3| General Motors, TEIBREFEM Y 2T L EIEEOHEY,
LLC. (GM)

4| OneH2 ARL—Y, Ty AR — arF Ly P—Y

5| Univ. of Central V==L KBFETOREIAT LI LTV /) » =3 ) I —SE4T
Florida- 9. Eio, i, EA, mRAX R, Betn o, RiEkE 1T,
Florida/Solar
Energy Center
(UCF-FSEC)

6| National £7 U 7Y, Regional Energy Deployment System (ReEDS) D& I & 5
Renewable AT D, KB O KR I 72 AR S A7 20 AT HERE 4 F 7
Energy Lab + 5,
(NREL)

7| KEZ R AX— | 400 5T RLOEERM,
4 (DOE)

FR A - W 2020 55 H 1 H» % 2023 424 A 30 H

> — A

1| “Integrated Hydrogen Production and Consumption for Improved Utility Operations 2020”

https://www.hydrogen.energy.gov/pdfs/review20/ta030 hamdan 2020 p.pdf

2| “Integrated Hydrogen Production and Consumption for Improved Utility Operations 2019”
https://www.energy.gov/sites/prod /files /2019 /12 /f69 /fcto-fcs-h2-scale-2019-workshop-6-

hamdan.pdf

London Research International 18



https://www.hydrogen.energy.gov/pdfs/review20/ta030_hamdan_2020_p.pdf
https://www.hydrogen.energy.gov/pdfs/review20/ta030_hamdan_2020_p.pdf
https://www.energy.gov/sites/prod/files/2019/12/f69/fcto-fcs-h2-scale-2019-workshop-6-hamdan.pdf
https://www.energy.gov/sites/prod/files/2019/12/f69/fcto-fcs-h2-scale-2019-workshop-6-hamdan.pdf

EEE2-3

etk -2021-0011

HE, KEKLOEUIZBT D BREFE B A3

T AR X OVEI I 1 A H2@Scale DFEFEE 7 L— AU —7

FHA L T XY R L OEI RIS

BT D H2@Scale DIFFEE 7 L—LT—7

Hiy - HAE PREVEM A B 2 SO REHRE . 7V — VKB EZEEEOEWVER &
LT 2 KRB N — 20— NREF L 2lA6hE 25 2 & T, BAEMLE
7RKED, BRI OmWREL D Z BRI IR HRE LTS,

AT LRG| BAETREZRKERE (FAERTRET A 2 W KZAR A # E, B & KB

M OBEEL FEIZELD ?'E/iﬁj\ﬁﬁk) KB 72 /KFEFIH  (Texas Advanced Computing Center
OB %ﬁﬁﬁ) FE YT 4 ~OkFEME (ME, Fr—2
m@&%)?%&éﬂfmé
KBGIERE S ZFIH LIzBRm R L . 7 % ZAMOESTHIN & OS2 Dk
BloXkY, Ao A N TCEr I —AR U IKREEZAEKRT D, WHFOHERRERKSRE
HaFR—"7vy=7 NTHEHATL2OEFMDTOZ L TH D,
THRITAFH 1,080 5 Kb, A7 A%
https://energy.utexas.edu/news/h2scale-project-launched-texas X% 2D
&,

W RRELEM | EERRELE, EE U T 1 & 1T PEMFCG,

S - R R OZ OREI(EeRILET)

1| Frontier Energy

Tyl b FET 5,

2| University of
Texas at Austin

a7 N E ST S, EEMAKEORNE, Fd, ITEk. fF

HAZEE LRI 7Tay =7 - & FEhi,

3| GTI

BRAZZpKFE Y ) a2 — g AR T D201, SRR HE & B
izfa L, SFprar v N EFEE,

Center

4| Texas Advanced
Computing

(R—2m— RFEHEF L L) CEMREIEMNOENZZIT D

5| ha#

FCEV [Mirai] Z1{#f,

6| Shell;

Air Liquide

B rh—RKFE & R

4 (DOE)

7| KET R F—

540 57 KL DG 442k,

FEIRH - M

2020 %7 A1 AxD 3 4F

Y — 2

1| “H2@Scale Project Launched in Texas” https://ener
launched-texas

.utexas.edu/news/h2scale-project-

bouwkamn Ddf

2| “Demonstration and Framework for HZ@Scale in Texas and Beyond”

London Research International 19



https://energy.utexas.edu/news/h2scale-project-launched-texas
https://energy.utexas.edu/news/h2scale-project-launched-texas
https://energy.utexas.edu/news/h2scale-project-launched-texas
https://www.energy.gov/sites/prod/files/2019/12/f69/fcto-fcs-h2-scale-2019-workshop-5-bouwkamp.pdf
https://www.energy.gov/sites/prod/files/2019/12/f69/fcto-fcs-h2-scale-2019-workshop-5-bouwkamp.pdf

EEE2-3

etk -2021-0011
HE, KEKLOEUIZBT D BREFE B A3

4

EU

CAMELOT : #REFEHMH O AL MEA (EEMEEEIK) OBI¥E

HFE4 . CAMELOT —AEFEHAH O R AR MEA (BEMEESK) OB

HiY - HEE EE VT 4 EPCRIA &N 26RO MEA (BREMEEAR) OFEEEIZELY
HHTe,
HlEtT ) 7 & in-situ FitEFHIIC X W 5O MEA OFfiE %D 5, BREVE
OB IIT DHFNT OV THE L, KD MEA IZXE - S b8
KA LA Y — AT D,
(2 £ OEM A—%, MEA A —HDOBEIZ LY, TF U o 7 OFEREFHFO
PREFEMAN— R =7 TRREAET H 2 &N TE D, )
AT LR HADY B AL —/3—=D/L7u, <10um OFENA T LoD a N A Tk
K O 2 WET D, 2B IOT A4 ~— D& EIT 9,
PEREAMIZIX, FIB-SEM NEZ7 77 4 —Z W, 10nm UL FOR 7 A4 A X
CflEE O 3D T EIT D,
MEA #13E121%, 264FO FCHJU 722 =7 ~ (VOLUMETRIQ. GAIA) (2T
FENT-MEEZ VS, SOA materials BEfif, B, BEEDO A =X L% IE
RS 5720, &A—TF 2 Y —ZADEF Y 7 —)L FAST-FC" % 7 v 75
i
1 ﬁﬂ%*ﬂr%ﬂﬁ PREVEM OB 7 0 Y= 7 FOj=, REFEMOEM 2 L,
M - IR RO O&%E| (G aiRitEte)
1 SINTEFAS o7 A —.
2| Johnson Matthey Fuel | #ABlEM MEA (IEEMZESA) DML,
Cells
3| Technische Universitaet | 7 A=YV THEKFE (KAL) .
Chemnitz
4| FCP Fuel Cell Ny T U —EREEMN S5, 7V v RUAT LB —
Powertrain ML A DOBEZE,
5| Bayerische Motoren HEHL A —U—, MEA BARIZfRD LMo 7m Y =27 & (GAIA,
Werke INSPIRE, VOLUMETRIQ) (Z% £,
Aktiengesellschaft
6| Albert-Ludwigs- TNV ke =T E RFETTA TNV,
Universitaet Freiburg
7| PRETEXO Tavx ) bR A RR,
FEZEH - W 2021 %1 H 1 H~2022 412 H 31 H
fE Y — =
1| https://cordis.europa.eu/project/id /875155
2| https://www.camelot-fuelcell.eu/index.php/about-camelot/overview

London Research International 20



https://cordis.europa.eu/project/id/875155
https://www.camelot-fuelcell.eu/index.php/about-camelot/overview

EEE2-3

etk -2021-0011

HE, KEKLOEUIZBT D BREFE B A3

CoacHyfied : =R/LF—2h= 3 X h &Kl L 72 KFEREFEM ST — F LA 2 i 2

7o R IRRE S X
HFEA : CoacHyfied— = R/NLF—2h3 | 2 2 M & il L7oKEREFEM Y — b LA V&2l Z
7o Hh R RREE S R
HHY - BEE - PRBFEMTT AN A AT AR ORERZTEN L, REHEASADNER T 5, X D
ik LNy =2 o TR BTN — o (R v F—[E4) |
W B EEIR (M REE) DB & T2 BRI HL Y #H T e,
- PR oD B BRGEL R S K OVKFEBREOY 7T A F = — &k d 5,
VAT BERK 2 FEDHIW & FEFET D, ﬂii%mmﬁﬁﬁ b9 1ML, BEFOHEN %
N OB doE L7 b 0 &R H UHERO R &2 F5E 5
C2~3FEOTEWIMIC, 6 AR, T K Ii TEIWTZ 7 ATEHT
Do
« #{K 25,000 FEREIOMHANE 2 i 7297 FC A — 71 —=°, 350~700 KT D H i %
FHRBE A2 Al ie e X v 7 A—— @7 5,
A BEFEM | Ballard Power Systems Europe O #RE}NEE Hb
https://coachyfied.eu/?page id=41
https://www.ballard.com /fuel-cell-solutions /fuel-cell-power-products
SE¥E - FIR RO O&E| (&5 itET)
1 FEV EUROPE FC VAT LD/ T— kLA U ~DWE., BIFHEAA~DNRT— KL A
GMBH (=—7« | >0ty hT7T v,
) PREMEME N T 7> a Xy T U —nbix A7) v REROHE
VAT LD, HIEIS AT A EKFEV AT LDOEERE S ZAA~DH
A
Mo
2 Ballard Power FC VAT LD, ~"A 7V v REEIRTZ 47 b A OR¥ L FC
Systems Europe | o Hjij ~DHE A
AS
3 | Coventry RBFEMERE) S 2T A DY —< LRI AL b,
University
4 | PlasticOmnium | BREFEM S AT LD I R—R 2 bDOT A MRT 0 b H A TOAPEIC
New Energies | pi7a A » 7 5 2421,
Wels GmbH
5 | ISEE Mobility PRELEML Y AT A Df G (BEWRE), N7 U — 27 A HiBIEEER
GmbH 2ET)
6 Ford Otomotiv FBE) ST — LA U DBR3E, CAE Ok % & e,
Sanayi Anonim
Sirketi
7 Otokar Otomotiv | 7’V o FEMEREFE VY 7 b U = T HI3E,
VE Savumna
Sanayi AS
8 RWTH Aachen AUTFTUART Y 22— T — DR,
University
9 Engie Energie WRFZBOYR— F2EHaAERN R gL —— 22t 55
Services .
10 | HYPORT KFEAT — 2 3 L OWREFEE L HL I OB,
11 | Kiwa Nederland BET U r— g BT 5 HEEL
BV
12 | SIA Dobeles 7 hET DN RTELT.
Autobusu Parks
13 | NPROXX BV IKFEENTRT Dt v 7 OB - i,

London Research International

21



https://coachyfied.eu/?page_id=41
https://www.ballard.com/fuel-cell-solutions/fuel-cell-power-products

EEE2-3 Hiffimg-2021-0011
EE, KE L EU BT 5 BB S B G

14 ‘Trezors FAEFH WS X OV 5 PR HR kS A fH 2
IR H - HH 2021 %51 A1 H~2025412 A 31 H
Y — =

https://coachyfied.eu

1
2| https://cordis.europa.eu/project/id/101006774

London Research International 22


https://coachyfied.eu/
https://cordis.europa.eu/project/id/101006774

EEE2-3

etk -2021-0011

HE, KEKLOEUIZBT D BREFE B A3

CRESCENDO : PEMFC 1 Y — Rald, H&REE %26 H L7 W E gt

34 . CRESCENDO—PEMFC 7 Y — Rnjif, H&EAJE %A U722l

HEY - BHAZ FIEE TR ZENED H 5 B4R &2 LW B2 R4, Y — R
il L A Y — DR AT O,

VAT AR | ANV, BRERNZIE T VYA ADOE LT, BB ER IO Ao

e OB 2L (0.7 V T 042 W/ cm2, 100 R &34 2 2 HE L35,
4O 2GR L 72 HAF0 7 7 — K X0 & RISk 2 @i 2 5o,
HaEeRE2FH L, 25 WIBEO AefeB 2R L7 7 — Rk
DB F T,

1 FH BB PREVEMOMEIBIR 7 0 Y =7 D=, BREVEMOEAZ L,

B2 - BUE L O OREI(E eIt E D)

1| Centre National a—F 4 Rp—H—,
de la Recherche H 454 @ & 8 F L 72\ CCM(catalyst coated membrane, A% e i H BEAR
Scientifique BYDF A K, T — 2 A,

2| Johnson Matthey | F4&: %4 @ 2 L 72\ CCMUREFEMABME) DT A b, RT3 —~<
Fuel Cells Ltd ZEH, Ry F~—F T DI OFEUEfR DAL,

3| Bayerische HeRa)E 2 L CCMUARIEMABMRE) D7 A~ N7 —<
Motoren Werke A EEAT
AG

4| Technische FEY > 77 4 A7 . iR . CCM % VN BB O F i,
Universitat
Berlin

5| Imperial College | H4& 48 2 L7232V CCMURBFEM A EME) DT 2 b, RT3 —<

London

Z i

7= RiZBT oGO Fa s —BEER ORI SO D KR
ffb sy = v 7 Vil (H 2-oxidising molecular nickel catalysts) DO#A,
atomic iron sites (D% & 2 KIEIZHIAN X W72 L Fe-NC filt i oD BH %%,

6| Commissariata | 7/ — NIZBIF 5B O v Fa 7 —BESR OTEEEAIC N T D K5E
I'Energie WAty = Vit (H 2-oxidising molecular nickel catalysts) D#t5
Atomigue etaux | 57 o LA R— R LTEMELE S A A RS T — R A A A D
Energies ETH LT — Faikat,
Alternatives
7 | Universita di 7 — RIZBIT A E DO Fa ) —BEERE OIS ST DK%
Padova WAty = Vil (H 2-oxidising molecular nickel catalysts) D#t5,
TT 7 2N AT LTEMRL & XA A 2 AR A T — Rl A A5 o
HTH LWT J — K&t
D [ 403 Fe-NC il DIHE DL EIZ G 2 5 BIZB T D9,
8| Pretexo PA=NE S/ Sl SV IV XN
JEF A - Wi 2018451 H 1 H~2021 49 A 30 H
) — A
1| https://cordis.europa.eu/project/id/779366
2| https://www.crescendo-fuelcell.eu/index.php
3| Newsletters https://www.crescendo-fuelcell.eu/index.php/activities /newsletters

London Research International

23



https://cordis.europa.eu/project/id/779366
https://www.crescendo-fuelcell.eu/index.php
https://www.crescendo-fuelcell.eu/index.php/activities/newsletters

EEE2-3 I -2021-0011
EE, KE L EU BT 5 BB S B G

DOLPHIN : fX= &2 ~ ® B &) [ FREFEM (PEMFC) A ¥ » 7 £l

¥4 : DOLPHIN—{K = 2 ks O BBy LA EREFEH (PEMFC) A & v 7 $#ify

HEY - B ABY A O, KEAEPEN TTRE L M\ VB EE & MFANE & fi 2. 72 100 kW O
BTa /7 MR A X v 7 OBI%EZ HIET . REAICA S v 7 A pE=
A & 20 22— /KW IZHIZ D,

AT LMK | Dual-Core Single Repeat Unit (DC-SRU) D& /LfigE & 3%,

S O 2 PREMEE N O BRI AT 2 XA % v 7 & 28 L, RESHEORE
EORAEEMZ D,
SGIPRRP S SRR PREFEMLDO X & » 7 BLEHIN AR T 5270 =7 bOlos, BB O H
2L,
¥ - KR O O&E| (B afRitE )
1 Commissariat Al Energie a—F 4 RX—H—,
Atomique et Aux Energies | =57V 7 TV T 0T RNV ERZ I DT A B,
Alternatives
2 Faurecia Systemes HEjEOYER S A7 L BEERL S O BRFE,
d'Echappemen
3 | Zentrum fiir ETVT, L=V T BABIPRZ I DOT A
Sonnenenergie- und k.

Wasserstoff-Forschung
Baden-Wiirttemberg

4 | Hexcel Composites GmbH | [RE_X—2ZAD YV Y 22— 3 LT,

& Co KG
5 University of Manchester T T xra—g 47,
6 Chemours International ATV ETAHE ) <—D%E,
Operations Sarl
7 Chemours Belgium ATV ETAF ) ~—DWE,
8 Chemours France SAS AUTVETAF ) ~—DWE,
9 DMG MORI Additive GmbH | 4 J@i&/2 (Additive manufacturing) .
10 | Symbio BERX—ADY Y 2— 3 BT,
JEF A - Wi 201941 H1 H~2022 412 A 31 H
fHH Y — 2

1 | https://cordis.europa.eu/project/id/826204

2 | https://www.dolphin-fc.eu
3 | 1st public workshop (cell and manufacturing technologies) - virtual - 18/06/2021
https://www.dolphin-fc.eu/fileadmin /user upload/1 1 DOLPHIN Workshopl Objectives.pdf
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E2P2 Eco Edge Prime Power : JREVEMZ i~ 77 — 2 &> ¥ —OFETEROFE « FE
il

F+%¥4, © E2P2 Eco Edge Prime Power —REl M A > 72 7 — 2 & o 4 — D L BIROBSE - 5
Ak

HHY « BAR IRELEM A > TeT — 2B X —TOF YA FOFETJEIRDOBAFE -
BRIND T — 2 & > &2 — (a1 ORREFEM ORI R L~ A —7 /257/5’ K
ZRHET LI L HELT D,

AT MRS wmﬂvﬁmmmawMAumsﬁ%ﬁﬁﬁ f& & VertivHPL U F 7 LA F
K OB B Z A LRV EEIRE ¥ = — VARG - BI%S, 2023 FFE TloA—b
A 2T D 100kW E Y =2 — /L 55T 5,

W TEFEM | SOLIDPOWER £ SOFC it « & AT L% - 7= kB,
https://investor.equinix.com/news-releases/news-release-details/tech-
consortium-lead-low-carbon-fuel-cell-development-data
https://www.solidpower.com /fileadmin /user upload/Downloads/Brochure Blu
egen ENG WEB Pagine affiancate.pdf

HEZE - FELOZ OREI(ESRILET)

1| RISE Research AT = —T O, 2 —F 3 —%—& U THINBIF., FEREAHE
Institutes of T
Sweden
2| SOLIDpower SOFC REFEMO AT L O A7 A& 42k,
S.P.A.
3| TEC4FUELS Tat AT A LKOMSE - FRIZET 2 2 oD O, TR EKOE %
oA — ﬁét@@ﬁﬁ/XTAm%%o
4| SNAM S.P.A. KR AMEME O L LT ) oo 24k,
5| Equinix AHZVT, T )DTFT—=HEBLH—TODOT A M&fHY,
(Netherlands)
B.V.
6| InfraPrime GmbH | REVEM 77 v b 7 4 — L DA —T L A X o — KEV
7| VERTIV PREVE M EIRE Y 2 — LD - BI%S,
FIFEH - W 2021 4¢1 A1 H~2023 412 A 31 H
Y — 2

1| https://e2p2.eu

2| “Tech partnership to develop low-carbon data centre fuel cells”
https://datacentrereview.com/2021/12 /ecoedge-primepower-to-develop-low-carbon-data-

centre-fuel-cells/

3| “Tech Consortium to Lead Low-Carbon Fuel Cell Development for Data Centers”
https://www.solidpower.com/en/news/all-
news/details /?tx news pil%5Bnews%5D=731&tx news pil%5Bcontroller%5D=News&tx new

s pil%5Baction%5D=detail&cHash=17c¢15043695f3587518d5b6292c9030a

4| “Development of a next-generation fuel cell platform”
https://www.tec4fuels.com/stromversorgung-von-rechenzentren-mit-
brennstoffzellen/?lang=en

5| “InfraPrime Leads Open Industry Standard: Low Carbon Fuel Cells for Data Centers”

centers
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https://investor.equinix.com/news-releases/news-release-details/tech-consortium-lead-low-carbon-fuel-cell-development-data
https://investor.equinix.com/news-releases/news-release-details/tech-consortium-lead-low-carbon-fuel-cell-development-data
https://www.solidpower.com/fileadmin/user_upload/Downloads/Brochure_Bluegen_ENG_WEB_Pagine_affiancate.pdf
https://www.solidpower.com/fileadmin/user_upload/Downloads/Brochure_Bluegen_ENG_WEB_Pagine_affiancate.pdf
https://e2p2.eu/
https://datacentrereview.com/2021/12/ecoedge-primepower-to-develop-low-carbon-data-centre-fuel-cells/
https://datacentrereview.com/2021/12/ecoedge-primepower-to-develop-low-carbon-data-centre-fuel-cells/
https://www.solidpower.com/en/news/all-news/details/?tx_news_pi1%5Bnews%5D=731&tx_news_pi1%5Bcontroller%5D=News&tx_news_pi1%5Baction%5D=detail&cHash=17c15043695f3587518d5b6292c9030a
https://www.solidpower.com/en/news/all-news/details/?tx_news_pi1%5Bnews%5D=731&tx_news_pi1%5Bcontroller%5D=News&tx_news_pi1%5Baction%5D=detail&cHash=17c15043695f3587518d5b6292c9030a
https://www.solidpower.com/en/news/all-news/details/?tx_news_pi1%5Bnews%5D=731&tx_news_pi1%5Bcontroller%5D=News&tx_news_pi1%5Baction%5D=detail&cHash=17c15043695f3587518d5b6292c9030a
https://www.tec4fuels.com/stromversorgung-von-rechenzentren-mit-brennstoffzellen/?lang=en
https://www.tec4fuels.com/stromversorgung-von-rechenzentren-mit-brennstoffzellen/?lang=en
https://www.infra-prime.com/news/eco-edge-prime-power-low-carbon-fuel-cells-for-data-centers
https://www.infra-prime.com/news/eco-edge-prime-power-low-carbon-fuel-cells-for-data-centers
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FCH2RAIL : #1830l OB EHL A 7V v RE

RIS E

HEL : FCH2RAIL—#0E Bl FH OBRELEML A 7Y > RE

FEIRLE

HEg - BEE PRAE O/ TV — L REFER LD N1 7 ) v RN T =Ry 7 DB EAT
W T BB DB ) R ERET D, BAFOERELT 4 —B/LHEOK
EIZHFIATEDL L OICT D, R M AL 2 THIHEDOEFEZITU,
EU3 7 & (R R, AL RT3 AEBIFERE) TORGEE BIET,

VAT LR | EEREOH D, BV 2T ZHBOAN YT Y — EREEMDO A T v

S O 2 R NU—Ny 7 ORFEEIT O, BMNOOEX L, RN LTt 7
Uy R NU—=nNy 7 280 FERZTEIETE 55 « F—FNEREI AT LT
IR T X DPIEZ T D,

1 FHEREF R M Toyota Motor Europe @ PEM #AEIEHLE Y = — /L
https://global.toyota/en/newsroom/corporate/34799439.html

SEARE - FRE O OREI(EaRIEET)

1| German a—F 4 R—H—,

Aerospace Center | = — 2/ —ZA DK, ™A TV v RV AT AORNRE 72 o 3L 5 — 55 PR
(DLR) B % 5, KPL DY, 35 K USKET ¢ — B L OREFENED ST 51T .,

2| Toyota Motor Jﬁ‘sﬂfﬁﬂﬂ VAT KEY 2 — /LD,
Europe
3| CAF PoE Em O FHE, BREVEMANA T U v RRU— Xy 7 OF%EF (REHE
Mz pr<)
4| Stemmann NUBTTT BEED ) o AR,
Technik PREVEM S OPERFIHD YV ) 22— 3 v BRI,
5| Renfe Operadora | . — 27 —ZADOHEFRRIGHT & ZHUTH< I ab—2a ZENT D

Work Package 1 % i,

6| Administrador de | 221 > DO¥AE TOIERIFDOE TR,
Infraestructuras
Ferroviarias
7 | Centro National BREVEMANA 7Yy RRT— Ry T DT A IR FTOT A NEITH
de Hidrogeno Work Package 4 % 23,
8| Infraestruturas AV N A NDOBERRTOEFEDOE L,
de Portugal
R A - W 202141 H 1 H~2024 412 H 31 H
fE Y — =
1| https://verkehrsforschung.dlr.de/en/projects/fch2rail

2

Toyota Motor Europe to supply fuel cell modules for train project as member of FCH2RAIL

Consortium

https://newsroom.toyota.eu/toyota-motor-europe-to-supply-fuel-cell-modules-for-train-project-

as-member-of-fch2rail-consortium/
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FLAGSHIPS : #AEFE M 0> 23T

4L . FLAGSHIPS — BREFE M D 3

HEY - BHAE T ADEMME I NT 2 —DREB L O —7 =V —D 2 ETHREIENM
RRODOSEREZIT 9,

AT LR | AR LMW OBREIE A T EARICERE (9D 1MW 2% EU b Eeitfitz

N OB %) BAFEREE S TEX TR L“Cﬂ“/“j‘/l' NCA RSN AKFEEHE - T%%@J
WD, KEHTAINHNOKZES 7 IR SN D,
7uYxr MIHHAT LML 18 » H OD%HMD?&\ FlEfEmAICHN bR
Do

WAL | Ballard Europe BRI A4 T,
SNV 2 —TOFEFHE (I—7 = U —) 121X 200 kW & PEM BREFEME 2 =
—/L (FCwave™) % 3 ’DTA%ﬂ—é
https://blog.ballard.com/marine-fuel-cell

\\

HEZE - FE R OZ OREI(ESRILET)

1 Teknologian a—F 4 Rp— K —
Tutkimuskeskus VTT Oy MK T,
2 Ballard Power Systems REVEM T Y 2 — L OHERS,
Europe
3 | ABBOy R AT KO,
4 Kongsberg Maritime AS J v = — DR LR B S,
5 Persée REle=2 1) 7 LEH
6 | Norled AS NV 2 —TOHEM (I—7 =V —) OXF&IEM,
PREHEA LS O E = > 7 DOBR%E,
7 NCE Maritime CleanTech e Ny VR,
8 Compagnie Fluviale de 7T U ATOEIN (&Y Zule”) DIERL,
Transport
9 LMG Marin AS FEREMY DERFT, BB & EREK SR 2l o 7o s A 7 A
HEES 27 N KBV AT LOFEMARRE 2 ER T 5,
10 | LMG Marin France FEREMR DR GT, SRBHEML & EMEK R A o 7o S 2 T A
HEHES AT b, KFEV AT LOFEMABRREXZEKT 5,
11 | SEAMAS WEFHPEEM TR A — B —, [AfEOFENEITIL, RO
Yoz vy g UIRENT ORFLOHIE S A T 2 e-SEAMatic®
EPMS & =R LF—FLHDT2HD KT A 7 e-SEAR%, /v T
U= AT L EPRBEMICHE LY U 2 —3 a ORAERN
aENnD,
12 | SOGESTION FEA 2 SEfT 95 SOGESTRAN OFf LKA tE,
13 | Sogestran FHEMY"zule” DM T Compagnie Fluvial de Transport O Bl%
*, WA A, HEROE A 2 N e EOBYIMOE 2 TN
e L, KEMOEAZHED TN D,
14 | Future Proof Shipping BV | FHENE : ¥ I v g UINOEE, Fv—F —Dik
ik,
FHEH - HIH 2019 4F 1 H 1 H~20254-3 A 31 H
By — A

1 | https://cordis.europa.eu/project/id/826215

2 | https://flagships.eu/about/

3 | Ballard to Work With ABB on Design and Launch of Fuel Cell-Powered River Push Boat in France
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https://www.ballard.com/about-ballard /newsroom /news-releases/2019/05/21 /ballard-to-
work-with-abb-on-design-and-launch-of-fuel-cell-powered-river-push-boat-in-france

4 | Flagships project to put fuel cell drives on cargo ships
https://www.electrive.com/2021/04 /12 /flagships-project-to-put-fuel-cell-drives-on-cargo-

ships/

5 | Presenting the FLAGSHIPS H2 ferry
https://flagships.eu/2019/10/04 /presenting-the-flagships-h2
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HEE, KEL O EUIZRT 2 SRR E SR 2
GAIA : RHEUSEZ: B BB AIRELE ML D pa 2 ki 1) 7= e PERE MEA
A L GAIA— KRB B S e FHREL R o0 i 26k 1) 7 e MERE MEA
HEg - BEE &Wﬁ%ﬁ(ﬂu)swmwﬁﬁaﬁkﬁmaﬁm PERE MEA Z 5% T 5,
ikl g C o LS, 2 —7 0 VT FIEERT D,
AT MK C EARARGE, ATV TAWHIE, I/ R—FAFE L VoltarR—x
M O 2L Y IHEOA =T =2 dE L, i R/ANRICENZ D,
< 0.6V T 1.8W/cm2 OENEELFHT 5,
c TNH A RADY a— kAKX v 7T MEA OIitAMEZRREET 5 (1,000 BN
6,000 H#[ED),
« 3 A MNFHZEIT S (100 5 A — RVOFERAEPESRT 6 €/kW HEE)
wARENEM | BREVEMMOMEIIR T e =7 FO=o, BREHEOE e L,
SR - HIK KO D% (%%Ff@ﬁ)
1 Centre national de la a—F 4 R—H—,
recherche scientifique cEBAN— R T 2T OTF X R,
(CNRS) ENTBEED B D A v T L DR,
+ Pt-RE filtfiE DB,
2 | Bayerische Motoren Werke | + I 7 aR—F 2§ (MPL) & a—F ¢ o 7 H A&
Aktiengesellschaft (GDL) O#B¥EL I NAEN, Y a— AKX Y7 TT A
k.
3 | Johnson Matthey Fuel Cells | - MEA O#flt, EHBEZMERLY 20%M &5 Z LI
=1
TN, va— b NAF T DT AR,
+ Pt-RE filtfiE DB,
4 3M Deutschland GmbH RET A A~ — DA,
5 Freudenberg Performance | F¥NE : 77 =LV 7 77V v 7 oy, BEFEMAO o
Materials VIR—=FR N (WAL A Y —, RE T — =TT
SV E—, INids) ORkEk. JE,
6 Elmarco s.r.o. F T ANRN—=F" TR ER O/ T F—< R A] BT
ko
7 Zentrum fir cBAN—RT 2T DT A,
Sonnenenergie- und I r7uR—F @ (MPL) & =a—F 4 2 7 A=
Wasserstoff-Forschung (GDL) OMAEAEL LI AEL, L a—RRARX YT TF R
Baden-Wiirttemberg k.
8 Technische Universitit cBAN—RT 2T DT A,
Miinchen - Pt-RE filtiiL D %8,
9 | echnische Universitit © 7 v 19 A (Fluorine-NMR) %, [RFEET A 4/~
Berlin —OMAEER ORI ZR[ET D HEL L THGEE
- J\HE AR PENilr/C il 7 SO R r— VT v 7,
10 | PRETEXO Tuvel hex VAL bR,
11 | Dyneon GmbH T AT~ —DOF,
A - W 201941 H 1 H~2022 46 H 30 H
T — 2
1 https://cordis.europa.eu/project/id /826097
2 https: //www.gaia-fuelcell.eu /index.php/about-gaia/overview
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Johnson Matthey drives world-leading fuel cell performance, increasing power density by 20%
https: //www.gaia-fuelcell.eu/images/I[M Gaia PR.pdf

4 Elmarco news on LinkedIn, 22 April 2021
https://www.linkedin.com/feed /update /urn:li:activity:6790664096443449344
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HEAVEN : ffiiZZH OREFE R ST — b LA > DOakGEF -« Bi%E

F¥4, - HEAVEN — 22t OREFE L ST — h LA OFREE - BAJE

HEY - BHAE M &0 ENEEZ @O m b ) OBREIEM, XU, mAEIFICE Y =x
X e o) TR EAL LTCIRISAKRE L 7 DI o/ — N A & 2~
4 NFREY OMIZEEI I UFEIEETT O,

VAT DK s BEINGET L— b E =R LT 45kW D 2 DDA /XT —PEM JREFET

M OBEEL AL, /\*y?U~&:ct64fT N 72 LICHIZERE A HEE S H D,
CMEREFE S ZA 7 MK EHEEL®ED, &SR T OB 2 feEIc L
0 H) D LB 2K %&%ﬂﬁ\ a:ﬂj]{%%@{&{ﬂi\ BVEBLY AT LD/ A 1T
M5,
- BWVEESEE EIT D 7 OITBIKIR ORI KEIT S AT AxmEA L, K
FHEHFDOKFE X > 7 OEE 10~25kg, HEL > ¥ (autonomy range)5~8 IR
Ma LB 5,

- BEAFOMIZZEBEE) > X7 A Ll S5,

A EFE | ELRINGKLINGER AG DA FHEY
https://www.elringklinger.de /sites /default/files /brochures/downloads/ekpo fa
ctsheets nm5-evo fuel cell stack modules a4 _en.pdf

S - R R OZ OREI(EeRILET)

1 | Fundacion Ayesa I—F ¢ R—H—,

2 | Air Liquide Advanced TBIRIR ORI KFE 2 7 OF%EE, i,
Technologies SA

3 | ElringKlinger AG PREVEML A 2 > 7 OBFE, %5,

4 | Deutsche Zentrum fiir Luft- NU— KA VDKE, Ya—FRAZ I DT A RUFD
und Raumfahrte.V. =

5 | H2FLY GmbH

NA Ty NZERE THY4) Ot

6 | Pipistrel Vertical Solutions KFH LT VAT AD VY a—, LH2(RIKKF)Z v 7 OREIR
d.o.0., podjetje za napredne ~DA
letalske resitve

FEH - HIH 2019 4F 1 H 1 H~2022 412 A 31 H

> — A

1 | https://cordis.europa.eu/project/id/826247

2 | https://heaven-fch-project.eu/index.php/about-us

3 | HEAVEN advances in the design of the first emission-free aircraft with cryogenic hydrogen in a

year marked by the impact of COVID
https://heaven-fch-project.eu/index.php/heaven-advances-in-the-design-of-the-first-emission-
free-aircraft-with-cryogenic-hydrogen-in-a-year-marked-by-the-impact-of-covid/
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HyShip : & b7k FE &8k L 3% RORO fih D FE5E

A - HyShip—#{b/K3FE 28 4% RORO fih D 343E
HEY - BHAE WAL KB 2Rk L 95 RORO D E%EE & BEiE,
WAL KFEDY 7T A F = — o OREEL & BRBHHIE OTENT,
2024 FFOEMIAE BIEd, BM LWL KFEa T T RO T ) o TATIT
) O S A ESEM & T 5,
VAT MERE | 1,000 kWh Xy 7 U — & 3MW @ PEM AKBEBRENEMZAE-Eo= v
K OEEE Ta Ui e 35,
IMW DX > B1—s3— 0 3MW OFEGE 7 = U —, 20MW O —7 A X35
RSP C b IR 217 9,
1 PR FE 3MW PEM
S - MR O O&E| (S a8t E )
1 | Wilh. a—F 4 X=X —, HOTEML,
Wilhelmsen
Holding ASA
2 | Kongsberg N = —OWFFEERGARSt, A7 Y e P TRz F—
Maritime AS 2T LAY,
3 | LMG Marin SRR ORR R 21T 2 =t
France
4 Eidgenéssische | A A Z@I TR RKFF =2 —1 v B,
Technische Sus.lab 2T (RRFE T RNVFX— LARRFEER S AT A~OBITIZET 5
H.(.)c.hschule IV a—a B RN a—Fz—2 BT 4 TREIE L
Zarich Bl ASORBEMN, 5L, AETaL AT ACEET 52 RS % E
g,
5 | Norled AS 400 KW O/ & AT W% fif 2 12 ZiER O T (BBUSEGE)
6 | DNVGLSE RN Dk
7 Persée e —8, BAETMRT R —IZBET 258217 5 NV [ENL &
T EAROMFRE - Z —,
8 | Air Liquide Bergen X/MIEE STV B IL/KERLE 7T > R B IKE &G,
Norway AS
9 | Equinor ASA Bergen AFFMIEHE STV DIRILKFERIET T b bIKFEZ S,
10 | National Centre | ¥V > v OENFIEHIEE o X —,
of Scientific
Research
"Demokritos"
11 | University of A3y hT U RDARNT AT T4 KRS (TLER) .
Strathclyde
12 | Stolt Tankers TIANE T —DEMEIT OB, AV eY s N CIIEBLEEET
B.V. 5.
13 | Maritime WEPEE T S AKX —DvRY AL NEITH B4t
Cleantech
14 | Diana Shipping | IXOFEAEMOEM AT > 2ft, AV m Y =7 N CIIBBFEIEELT
Services S.A. 9,
JEF A - Wi 202141 H 1 H~2025 412 A 31 H
T — A
1| https://cordis.europa.eu/project/id/101007205
2| https://hyship.eu
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H2Haul : KB T v 7 ~O /KRB ML 0D

A H2Haul— KA R T v 7 ~ D7k FEBREE oD 1

HAY - HiF

YoxrIovva oM N7 v 7 opEfibE BiET,

AT LR N7 w27 A—J1—® IVECO & VDL O /1%2457T, 16 1 DO /KFRIRENE L% B

S O T1ET%26~44 NUORBNT v 7 ZFFE, SAXF— TTUA R4V A
A ATIHFEEAT D, HMOEREILEZ TELRVIT,
KEAT—Tarxy NT—7 OFGFHERELITO.

BT 0 HI), B3R, BRENRMEROE 1T 9,

T FEREFE | ElringKlinger
https://www.elringklinger.de/en/products-technologies/electromobility /fuel-
cells
Hydrogenics (2019 {2 Cummin (ZHEH)
https://www.cummins.com/new-power/technology/fuel-cell
Powercell
https://powercellution.com/products-and-solutions

SZWARZE « IR L O OREI (G E )

1 Element Energy a—F 4 Rp— K —,

2 Air Liquide Advanced KBEAT— 3 vV ORE,

Business
3 Air Liquide Advanced IKFE AT —3 2 > (700bar) DFXiE,
Technologies SA
4 | Eoly ~ULF—/NFE Y Colruyt D 7 N—T%h, ITN—TRFEDT
J—rxz X —HHZHET D,

5 ElringKlinger AG PRBFEM S 2T A OFRAL,

6 FPT Motorenforschung AG | BAEFEM KM N~ 7 DEI%,

7 H2 Energy AG IKBEAT — a3 VORE,

8 | Hydrogen Europe EU D/KE /IR,

9 | IRU Projects ASBL E A5 @l S o 2 LT ¢ TSR,

10 | IVECO SpA

PREVEM AT N T v 7 Ok - i,

T UATEIETDHES T v 7 4B (KA 240,000
km /4D IEGE)

« AirLiquid [T /KFEEHAOES| N7 v 7 1 H (kK
160,000km/4E D FFE)
CAAARATHET DIy R ET v 7 41 (460,000~
85,000 km/4F-DIFE)

11 | Sphera Solutions GmbH

HENE  ESG BRI « #1E - HRF U R) O 27
VAV ARNEITOIY T =T O, a0
7

REVEM KM NS v 7 16 BEDH L 4 B0,

12 | VDL Enabling Transport
Solutions
13 | WaterstofNet vzw xRN T N T v I DT T AT Va X v Dgy
Hrs
14 | Powercell Sweden AB PREFEEM S AT A DT,
15 | Hydrogenics GmbH PREVEML S AT D Ot
(2019 4£{Z Cummin #HIZHEA)
16 | Bayerische Motoren Werke | KA >{ZT 2 H® IVECO D 7 v 7 # 55, 2 HATOKE

Aktiengesellschaft (BMW)

AT —3 a EFH UESOBLIEETT 9,
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https://www.elringklinger.de/en/products-technologies/electromobility/fuel-cells
https://www.elringklinger.de/en/products-technologies/electromobility/fuel-cells
https://www.cummins.com/new-power/technology/fuel-cell
https://powercellution.com/products-and-solutions
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17 | Air Liquide France KFEDOHEWHES] N T >~ 7 DIFEFE (K 160,000km/4F)
Industrie

18 | Plastic Omnium New 350 bars T 40kg DKFEZRpES 25 7 % 8T v 7 BliEA
Energies Wels GmbH — 57 —VDL (Z#2 4,

19 | Robert Bosch GmbH PREVEM ST —F Y 2 — L DR

20 | Etablissementen Franz X —D/N5ED, VDLBD T v 7 4 BEFGHETDH (M
Colruyt NV v 7 1 HHTY 40,000km/4E)

21 | Union Internationale des [EIBR A i s A
Transports Routiers (IRU)

A - HIH 201942 H1 H~2024%1 H 31 H

T — A

1 | https://cordis.europa.eu/project/id/826236

2 | https://www.h2haul.eu/news/

3 | Plastic Omnium wins a new contract for hydrogen storage
https://www.plasticomnium.com/en/plastic-omnium-wins-a-new-contract-for-hydrogen-
storage/

4

WaterstofNet partner in largest European heavy-duty project H2Hau1'

duty- Drolect h2hau1
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https://cordis.europa.eu/project/id/826236
https://www.h2haul.eu/news/
https://www.plasticomnium.com/en/plastic-omnium-wins-a-new-contract-for-hydrogen-storage/
https://www.plasticomnium.com/en/plastic-omnium-wins-a-new-contract-for-hydrogen-storage/
https://www.waterstofnet.eu/nl/nieuws/waterstofnet-partner-in-largest-european-heavy-duty-project-h2haul
https://www.waterstofnet.eu/nl/nieuws/waterstofnet-partner-in-largest-european-heavy-duty-project-h2haul
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H2Ports : #EIEE = ~DOREIEML, KFEHEI O H
HHEA . H2Ports — HETEEE ~ORREHEML, KFEHAT O H
HRY - BEE %4%T%ﬁ%&%@@%%ﬁﬁb\ﬁ?VVVT%KT%Mﬁ@&mk%@
RAKFRAT—a v OFEIFEEITH,
RN DOWTEPEEDIRRF /P v a U ~DLFEEZH LT 5,
VAT LERR | U LY TEO Y —F AL v —L v — R N T 7 X —REEMZ A
Jo O 22 TRNX—ZhR, T =< A BEMERGET 5,
1w IRE B Ballard DAY
m@ﬂ%
SH{E¥E - KR O O&EI (&5 itE )
1 | Fundacién para la a—F 4 R—H—,
Comunidad Valenciana para
la Investigacion, Promocion
y Estudios Comerciales de
Valenciaport
2 | Ballard Power Systems PREFEH (FCmove®-HD) % fifit,
Europe A/S
3 | Autoridad Portuaria de 77 LT IR,
Valencia
4 | Centro Nacional de A ANA 2 DE LK ZEZERT,
Experimentacién de
Tecnologias de Hidrogeno y
Pilas de Combustible
Consorcio
5 | Mediterranean Shipping MSC V7 Ly T #—3F L OifE,
Company Terminal Valencia
S.A.
6 | Hyster Yale Nederland Bv U —F 2% v J1—DHeflk,
7 | Grimaldi Euromed S.p.A. Ty LT A — /I —nr v X(VIE)DEE,
8 | Atena scarl - Distretto Alta XU v DR ILXF—HFFERE,
Tecnologia Energia
Ambiente
9 | Enagas SA ANRA DI AFHEL,
FEH - HIH 2019 4F 1 H 1 H~2022 412 A 31 H
> — A
1 | https://cordis.europa.eu/project/id/826339
2 | https://h2ports.eu/about
3 | Ballard is a Member of H2PORTS Project to Demo Hydrogen as Alternative Fuel at European
Ports
https://www.ballard.com/about-ballard /newsroom/news-releases/2019/02/20/ballard-is-a-
member-of-h2ports-project-to-demo-hydrogen-as-alternative-fuel-at-european-ports

London Research International

35



https://www.ballard.com/fuel-cell-solutions/fuel-cell-power-products/motive-modules
https://www.ballard.com/fuel-cell-solutions/fuel-cell-power-products/motive-modules
https://cordis.europa.eu/project/id/826339
https://h2ports.eu/about/
https://www.ballard.com/about-ballard/newsroom/news-releases/2019/02/20/ballard-is-a-member-of-h2ports-project-to-demo-hydrogen-as-alternative-fuel-at-european-ports
https://www.ballard.com/about-ballard/newsroom/news-releases/2019/02/20/ballard-is-a-member-of-h2ports-project-to-demo-hydrogen-as-alternative-fuel-at-european-ports
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IMMORTAL : KA kZ v 7 [} MEA (BEEMEEAIK) OBI%

H¥4  IMMORTAL— KA 7 » 7 [a)if MEA (JEEMBZAIR) OBI%
HEY - BHAZ KK Z o 7 EHIC BT EAE (TRL) 4 22 AIAME L BEEEHZ D

MEA ZBA%4 5,

30,000 FEEI DA L 675V T 1.2 W/em2 at 0.675V OPEREZ KT 5.,
VAT LR | KN Ty 7 R OB ER O BRI & ohT . Fa TRIE T AT O, T
K O FERAED LT, FrLWEMmAREE, 2T LU ERBIRT D,

AL JNOENVERZRD T Z & TREVEMS AT LD a X N EHIET %,
WABRENEM | REVERMOMEIRR T Y =7 o, BEFEOEA R L,

Sl - MR OZ D&

Fl(&efftE )

1| Centre national aO—F 4 Rp— K —
delarecherche | %37 L v 35 ONERRARIL D BI%E.
scientifique
(CNRS)
2| Johnson Matthey | MEA DBH¥E,
Fuel Cells
3| Robert Bosch Lt AF DT AN e ha)l, ARNVATA DT haLoRg
GmbH &
4| FPT NI—=hb ALV DA=T—L LT, Ay 7DaXNORELY,
Motorenforschun
g AG
5| AVL List GmbH PREVEMA Y v 7 7T N7 — LD,
6| Albert-Ludwigs- | BRBFEMOfEED N2 T 7 ¢ v 71850, HALD A T = X L ORE,
Universitat
Freiburg
7| PRETEXO Iavxl bRV A L IR,
HEH - HIH 2021 4F1 H 1 H~2023 412 /31 H
fHW ) — 2
1| https://cordis.europa.eu/project/id/101006641
2| https://www.immortal-fuelcell.eu/
3| JM joins new European consortium to develop advanced fuel cell technology for heavy duty
trucks
https://matthey.com/en/news/2021 /immortal
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https://cordis.europa.eu/project/id/101006641
https://www.immortal-fuelcell.eu/
https://matthey.com/en/news/2021/immortal
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JEE, CKEKL G EUIZIIT D BB R ML R SR 2
NewSOC : ¥ AR SOFC & &Sy iRt
FHEA - NewSOC— K AR D E{ATR LKL B SOFC & BB Sy i i
HEY - HiR RN D FF 72 SOC A —H—6 OB E O & SOFC, SOE, rSOC Mt D, &
PERE T AMED D O . 2 A RNgig 1D EH % SOC ZBAFET 5.
- PEROME VN SO R, AT O,
* WEROM B ORI R Z ik 5 OB 2%,
- BOETEOFEF 21TV AV REIOMH A ST,
AT AR | IEE Y TS50 om2 A A A KRE L E Y g — N AKX v 7 TRIEEIT ),
e OB 22
AR | REFEROMEIBRE T e Y = 7 o, BREFEmOEH e L,
S - R RO OREI(EaRLET)
1 Danmarks Tekniske A—F R H—
Universitet
2 Commissariat a l']?nergie 7T VADBEFT B R VX —T,
Atomique et aux Energies
Alternatives
3 Universita degli Studi di P L R,
Salerno
4 Fundacio Institut de A FEEBHETI I DO3D T FEIT,
Recerca de I'Energia de
Catalunya
5 Instytut Energetyki WN—T v FOERNAIFERFE | ¥ —, =T —H k55O
WHIEEAT D,
6 | Nederlandse Organisatie Co & Ni 28& £ 72\ 22K FEMi(air electrode) DR EL % B,
voor Toegepast
Natuurwetenschappelijk
Onderzoek (TNO)
7 Idryma Technologias Kai XU v OWFFEHEATI I,
Erevnas
8 Ethniko Kentro Erevnas XU v O Z—,
Kai Technologikis
Anaptyxis
9 | Teknologian 7 47 v ROMFERES,
tutkimuskeskus VTT Oy
10 | Ecole Polytechnique A2 A A TR —F o XL,
Fédérale de Lausanne
11 | Politecnico di Torino ~U 7 TRRE,
12 | SOLIDpower S.p.a. SOC A —J—& LTHM, B% L7 SOC o7 A hAHIZFEIFED
R A L v 7w,
13 | Aktsiaselts Elcogen 7 ) — RFPRERER L TR M A — 1 —
14 | SunFire GmbH SOC A—A—& LTHH, BA%E L7z SOC 07 A HIZ[FtED
RHDAL > 7 A gk,
15 | Ceres Power BREVEBMOT 7 Jay— « m V=T U et BAlig T
REAPED TR/ RELEE ML BN SteelCell®@ 2 H 3%,
16 | Hexis AG FEC, EAEE. EmEeAT., BREFERE ST~ A 7
nAEFEE Y 2 — v aaalh - ST 554, 10kW ARG D
EET 7Y r—3a g, iR CEEY 2 REFE S
ZFFo,
FEEH - W 2020 /F 1 H 1 H~2023 -6 A 30 H
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1 | https://cordis.europa.eu/project/id/874577
2 | https://www.newsoc.eu/the-project
3

Use Co- and Ni-Free Air Electrode in Solid Oxide Cell Manufacturing for Electrolysis and Fuel Cell
Applications

https://ecs.confex.com/ecs/sofc2021/meetingapp.cgi/Paper/149042

London Research International 38



https://cordis.europa.eu/project/id/874577
https://www.newsoc.eu/the-project
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Pegasus : PEMFC )i} A& Re 8 2 U722Vl 2 vz v — R

H¥4 . Pegasus—PEMFC [n)i} H& G E A H LWl 2 v n vy — K

> 7 AT\, B ATREE A RGET D,

Hiy - HAE PEMFC HOFIABEDOBIF 21T 5, I Y — RIZH T DR E LG (ORR) TH
W5 A& AR AR LW o7 A v Gk, FREREE, N TF~—F

N OB B-ER-H =R )DL TF~—T BT,
FolE Cu OFEEEITH,

P, KB, IZOWTHRE T 5,

VAT LER | WY — RANZ T A — B AL, BBV CORMBEO SRR 2TV, R4
FP, H—EO ) —R PR — KD, 2D, B LV 3D)~DEFE 2 & Te Fe, Mn,

WIZ, HEAEE(D+3D £721% 2D+3D) TOflEZZ EME. FISHOF|H

AREFER | REFEOMEIBR Y e Ve 7 hod, EEOmET R L,

B2 - BlUE KL O OREI(E e E D)

1| Commissariat a a—F 4 R—H—,
L'Energie Atomique et
aux Energies
Alternatives (CEA)

2| Deutsche Zentrum fiir | KA VZBFEEHE ¥ —,
Luft- und Raumfahrt
e.V.

3| Technische T a2~ TREREE,
Universitat Miinchen

4| Agencia Estatal AR v DEFWE RS,
Consejo Superior de
Investigaciones
Cientificas

5| Association pour la 7 T A DI E RN BT e AE
recherche etle
développement des
méthodes et
processus industriels

— =

Technologies GmbH 7.

6| Heraeus Amloy TENT 7 AR OIE - %217 5, HERAEUS "B DA B A

f#-7= MEA OBAZ b FHIT 5,

7| IRD Fuel Cells A/S FENE  REFEME L A — T —, BekeR 2l Lo iz

8| Toyota Motor Europe | [Fl4hi% k3 % HEVEOMRMEFEZHIE L TV D

FFH - HH 2018 4£2 A1 H~2021 46 H 30 H

Y — 2

https://cordis.europa.eu/project/id /779550

1
2| https://www.pegasus-pemfc.eu/
3| https://www.fch.europa.eu/sites/default/files/4.%20Pierre-

Andr%C3%A9%20]acques PEGASUS.pdf
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https://cordis.europa.eu/project/id/779550
https://www.pegasus-pemfc.eu/
https://www.fch.europa.eu/sites/default/files/4.%20Pierre-Andr%C3%A9%20Jacques_PEGASUS.pdf
https://www.fch.europa.eu/sites/default/files/4.%20Pierre-Andr%C3%A9%20Jacques_PEGASUS.pdf
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StaSHH : K7 7° ) ir—3 g V HOBREMEMT ¥ 2 — /L O HELL,

L StaSHH — K7 7 r—3 g V FHOBREVEITE Y 2 — /L OFE YL,

Hiy - B TuYxl MIBML TS A= —PRETLEEESE GEK, 47—
R, $RE., #EES) 2R L CEELEITY, RCEY2a— V2T 52 8
T, S AhGEERT S,

BEOESa— NV TFI34Y— (ZFaPxr FT11H) I0kb, AER
Bidr, AL, BUEORFEEIC ST D,

AT LRERK a7 NBINO 11 HOBREFE A X =2 L T e N2 A T OEREAT
K O 55 VN, 2 DOOMNL LTEREBIIZ LD T A R ET D,

1 R Ballard

https://www.ballard.com /fuel-cell-solutions/fuel-cell-power-products
Plastic Omnium (ElringKlinger & M 5723t EKPO Fuel Cell Technologies 73/
BHEEHL A & > 7 OBR% - iEZ1T 5, )
https://www.ekpo-fuelcell.com/en/products-technology/fuel-cell-stacks
FCP Fuel Cell Powertrain ( K-f ¥ PTT GmbH & F1EREFH L D& fHatt, TE
MGEFRy—"y ML, BREVEM AT — LA OBR% - BLEE1T 5, )
https://www.fuelcellpowertrain.de/en/products/
Freudenberg FST (ABIEMOD T AL L A ¥ —, AZ v 7 —)b T VH
—. eI T 5 YV Y 2 — 3 Rt
https://www.freudenberg.com/technologies/innovation /fuel-cell-technolo
Cummins (2019 4, BREFEM & KFEHAT %2 A3 % Hydrogenics % HIL, )
https://www.cummins.com/new-power/technology/fuel-cell
Intelligent Energy
https: //www.intelligent-energy.com/our-products/
Nedstack Fuel Cell Technology
https://nedstack.com/en/pem-fcs-stack-technology
Nuvera
https://www.nuvera.com/enginesredefined
Proton Motor Fuel Cell
https://www.proton-motor.de/en/products/fuel-cell-stacks/

Symbio
https: //www.symbio.one/en/#!
Toyota Motor Europe

https://newsroom.toyota.eu/toyota-starts-european-production-of-2nd-
generation-fuel-cell-modules/

B - BIER L O OREI(E it E )

W

1 SINTEF AS a—F 4 R— K —,
2 | ALSTOM Transport SA B HL ] A — 10—
3 AVL LIST GmbH N — ML A A—T—,
4 Ballard Power Systems BREFER T Y o — L A il
Europe A/S
Commissariat a I'Energie 75 ADFF T R R LT,
Atomique et aux Energies
Alternatives

6 | CETENAS.p.A.Centropergli | A % U7 OWFESTFOa VLT ¢ 0 T4,
Studi di Tecnica Navale

7 B.V. Scheepswerf Damen . IO A T F v R LEF AT 5 24t
Gorinchem

8 Plastic Omnium New Energies | #AEFEM T Y = — /L 244G,
Wels GmbH
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https://www.ballard.com/fuel-cell-solutions/fuel-cell-power-products
https://www.ekpo-fuelcell.com/en/products-technology/fuel-cell-stacks
https://www.fuelcellpowertrain.de/en/products/
https://www.freudenberg.com/technologies/innovation/fuel-cell-technology
https://www.cummins.com/new-power/technology/fuel-cell
https://www.intelligent-energy.com/our-products/
https://nedstack.com/en/pem-fcs-stack-technology
https://www.nuvera.com/enginesredefined
https://www.proton-motor.de/en/products/fuel-cell-stacks/
https://www.symbio.one/en/
https://newsroom.toyota.eu/toyota-starts-european-production-of-2nd-generation-fuel-cell-modules/
https://newsroom.toyota.eu/toyota-starts-european-production-of-2nd-generation-fuel-cell-modules/
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9 FCP Fuel Cell Powertrain BREBFEMTE Y o — L 2 fE4E,
GmbH
10 | FEV Europe GmbH PREVEMORTE, A M, BIOWRUFw—F 7,
11 | Future Proof Shipping B.V. F o —PoroxI v g U~ ERa LT
+A T h e bt
12 | Freudenberg Sealing BREFEMTE Y o — L 2 fE4E,
Technologies GmbH
13 | HYDROGENICS GMBH PREFEM T S o — L 2 LG,
14 | Intelligent Energy PRBFEM T S o — L 2 LG,
15 | Nedstack Fuel Cell Technology | #AEIEHE Y = — L& G,
B.V.
16 | Hyster-Yale Italia SpA BREBFEMTE Y o — L 2 fE4E,
(Nuvera)
17 | Proton Motor Fuel Cell GmbH | BkEIEM T S = — /L 2 4E45,
18 | Solaris Bus & Coach Spolka Z RN—T v RONRREESH,
Ograniczona
Odpowiedzialnoscia
19 | SYMBIO PREFEM T Y o — L 2 LG,
20 | Nederlandse Organisatie voor | TNO A 7 o & R A F2 kA,
Toegepast
Natuurwetenschappelijk
Onderzoek (TNO)
21 | Toyota Motor Europe PRBFEM T Y o — L 2 LG,
22 | VDL Enabling Transport H T 2O TERLE A —5—VDL 7 /V— 7 (2B L 7= 58
Solutions BR 24T 5 24k
23 | VDL Energy Systems A - TAPFEFEMTOa Ty h—BIORITAZ—E
DNy lr—oR0a v iR—3 v hORITESHE,
24 | Volvo Construction Equipment | &tk oo Bl o4t
AB
25 | WaterstofNet vzw NV 7 A3 ETOEIFEE Y HR— K,
FEH - HIH 2021 4F1 H 1 H~2023 412 A 31 H
fHW > — A
1| https://cordis.europa.eu/project/id/101005934
2| https://www.stashh.eu/
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