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Low-Carbon Hydrogen Supply Chain Demonstration Project
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Introduction of Fuel Cell Forklifts and Demonstration of Clean Hydrogen Utilization Model
at the Keihin Waterfront Area
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The project intends to carry out a demonstration of the supply chain through the storage and delivery of low-carbon hydrogen
produced at the Yokohama Wind Power Plant (Hama Wing) to power fuel cell forklifts, thereby contributing to future regional
development and global warming countermeasures.
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BEZ Project name
@ BB EE - KREKERFTETIEE @ Ministry of the Environment Regional Coordination and Low-carbon Hydrogen
[BURES BN CORBE N 74—2)) TNEA LYY — K EEFBE T IV EEE) Technology Verification Project—Keihin Waterfront Area Fuel Cell Forklift
” " Introduction and Clean Hydrogen Utilization Model Development Demonstration.
REFEFE Planned implementation period
Q@ FRH27TEE~THIVEE 4HEEE) @FY 2015 - FY 2018 (four fiscal years)
o H
B EERNE M Details
Q@ BETEIRINF—EZRALEMEREZELKZORE]|ICINZ.ZD @In addition to the production of low-carbon hydrogen using renewable energy, a
™ s | P = SRS = hydrogen supply chain that encompasses storage, transport, and utilization will
les rﬁ,%hj [%1/8 J:t B 7k§"7‘7°7 1FI-VRRERIL. be created and evaluated to assess the feasibility of commercialization.
BREOREMEERFLET, @The project’s aim is to achieve a simple, integrated system that uses hydrogen
. _ and contributes to future regional development and global warming
Q@ KEERICHBIIDBRBLEMENI AT LERRL FROMIGEME countermeasures.
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I Climate Change Policy Division, Global Environment Bureau,
Ministry of the Environment
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Hama Wing (Yokohama Wind Power Plant)
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Will be used for the effective utilization of wind power generation, a local
renewable energy source, and as a global warming countermeasure

| DALy EOZIL

ONYVAV IR THTR.BEE . TROSENHBICLURE-EE
LTLET,

OERTOBEAEIRINF DI RIVHFEELLT. S<OHRD
BICHhS#RE (REASE T AEZZITTRELTNET,

B Overview of Hama Wing

@Hama Wing is a collaborative project installed and operated by municipal
residents, businesses, and local government.

@As a showcase of renewable energy in Yokohama City, which attracts the
attention of many city residents, Hama Wing generates electricity from
the wind that blows through the Mizuho Futo district of Yokohama Port.
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Manufacturer Vestas (Denmark) Blade diameter

EREHN 1,980kW HERS Er 19438

Rated output Start of operations ~ March 2007

SI—BE 78, FRRBR  H2105kWh

Tower height Annual output Approximately 2.1 million kWh
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B Power generation display board

@An educational display board is installed in Rinko Park, a place of relaxation for the city’s
residents, allowing visitors to check the status of power generated at Hama Wing at any
time.

@®Wind power is clean, renewable energy that does not produce carbon dioxide, and
expectations are high for its continued use.
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M Observation

@Many people from the city, schools, companies, the national government,
local governments, and overseas come to observe the wind power
facility.In fiscal 2016, the total number exceeded 13,500 persons.

@In fiscal 2016, the total number exceeded 13,500 persons. Visitors can
get a true sense of the actual size and scope of the Hama Wing.
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Variations in electric power are stabilized through the use of an energy storage
system. Hydrogen can be stably produced even when the wind is weak and Hama
Wing cannot generate electricity.
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Storage battery inspection process

B Storage battery system

@Operates on 180 secondhand fuel cell packs. (from
180 Prius vehicles)

@Environmental consideration through the re-use of
end-of-life Prius batteries.

BTt FELR Battery type Z w4 )LIKZE Nickel-metal hydride
A %R Number of cells | 1801@ 180
BEN Output 150kWh
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“Water electrolysis system (Hydrogen manufacturing system
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Hydrogen (Hz2) is manufactured by using electric power from Hama Wing to
breakdown water (H20) through electrolysis. By using electricity to operate
this equipment too, CO:z is not emitted.
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Hydrogen Manufacture Mechanism
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BWater electrolysis system

@The system enables flexible hydrogen production
according to variable wind power generation.
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IKEBI YN eectolyzer

Size

ITIVD mirtank Tj-:_tt m%ﬁ?ﬁ;
Format Solid polymer type
KRHZAREE 10Nm?/h (E1&HF)
Hydrogen gas production capacity 10 Nm® (when operating at rated capacity)
= BoammEixR
:Iartial load operation 0 ~ 1 OO%
KRHZRE 99.97%LA E
Hydrogen gas purity At least 99.97%
Hi8EN &A0.82MPa
1 Supply pressure 0.82 MPa max.
i o ettt
Rk D6.0XW2.4XxH2.9(m)




Hhis @ 45 - R ER R IK R FLHTSREE R R

Low-Carbon Hydrogen Supply Chain Demonstration Project

IKE=RTR - AT L

Hydrogen storage and pressurization system
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To ensure stable supplies, two days’ worth of hydrogen is accumulated
and pressurized using a compressor for storage in a fueling truck.
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Hydrogen storage tank
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Hydrogen fueling truck

Hydrogen compressor

LRI E - M Hydrogen storage tank
@ KZETEE : BSOONmM3 (H%EFE=E:400Nm?) @Hydrogen storage capacity: 800 Nm?
[ XA £ :100m3 (effective storage capacity: 400 Nm?)

@®Volume: 100 Nm?
@Storage pressure: 0.4 MPa - 0.82 MPs
@Can store two days’ worth of hydrogen for 12 fuel cell forklifts.

@ f7 & K 71 : 0.4~0.8MPa
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B Hydrogen compressor

@Pressurization capacity: 50 Nm?3/h, 4-stage compression
@Inlet pressure = Maximum fueling pressure: 0.4 MPa — 45 MPa
@Can raise pressure up to 45 MPa to fully fuel fuel cell forklifts.
@Has a compact, two-shaft vertical design.
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Hydrogen fueling truck
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Japan'’s first compact hydrogen fueling truck for fueling fuel cell forklifts.
Can transport hydrogen pressurized to 45 MPa to forklift operators at
sites that lack infrastructure and perform on-site fueling.

INY D4 EE Hama Wing site

Bg &

Delivery
W E5EKEFRIEE B Hydrogen fueling truck
OKRERE270NM* . BERSEI00L X45MPax 28 @Hydrogen loading capacity: 270 Nm?*
ORHE M T4~ TN6RICTIEA #E, Accumulator capacity: 300 L X 45 MPa X 2 units
OSESBIIBRELAESTREEELTIET, @Can fuel six fuel cell forklifts.

@ Uses lightweight composite vessels for pressurized storage.
@Environmentally friendly hybrid vehicle.

OFFEICRELENATYYFEZFALTNET,

W EAEE B Operations Management
QOEFH IO —-STRIEEDMEBEEENEEREAL. @An onboard controller continuously measures and monitors the
BEHRLTWET, location and pressure of the fueling vehicle.

@Working in collaboration with the operations management system,

. o= . e
.éﬁﬁéii/;(?h'&ﬁiﬁb'cg?it _9 J7bDKRERS the remaining hydrogen fuel of each forklift is calculated, and user
BEL. RERXTI-Y—BREICHAZT, requests are fulfilled through optimal transport.
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Fuel cell forklifts
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By introducing fuel cell forklifts to warehouses and markets,
zero CO2 emissions during use can be achieved.

] Rt fEEHER L
Eco-Friendly Product 4 . High operating efficiency

QmatEOILIvIay Ok=7ERHE ¥3%

(COHE L) Three-minute hydrogen fueling time
Zero emissions (zero COz emissions) S
during use 0 ggﬁ/\'\yj—_u_tlﬁjgw
N=) i =13 2

@ ExmnR 2 HHHEER 0 # 8D THE

(/N TI—)
Reduces greenhouse gas emissions
(compared to lead batteries)

Approximately 8-hour operating time,
the same as a lead battery

S ERFREE1RAE 4%1’\ 2 .
External power supply function Space-saving 9
KRI1TEDEY e QOXRTRESE w) I
1 kW X 1 5 ﬁ Fa 0) § a Charging area Not needed
EHHEN TR O/ T —
Can supply 1 kW of electric power for 2 St*ﬁ&mg ﬁjj_gle I~ E % t% »Not;nfa%d
15 hours per fueling 2.5-ton capacity fuel cell forklift Replacement battery
storage area

W AREMmS T LDER B Fuel Cell System Specifications

OMIRAICALBE B LI EZHERAL. EEWEDOS Y @ Uses the same fuel cells as the Mirai, in addition to a fuel

IA—OUINERBEERSZTFLAERBHELTET, cell system designed for exclusive use with forklifts with
high electricity generating efficiency.
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Uses same fuel cells as the Mirai

BEHRR

Electrically-operated tools

MEEEI=Y AR EM S 2T L8k Fuel cell System Specifications
Fuel cell unit
35MPak#® FEIE[E Fueling pressure | 35MPa
35 MPa hyarogen
* = $EEE Storage capacity | 1.2kg
Hydrogen
AC100V FEIERSRY Fueling time | #9343 3 minutes
BWHHER
AC100V FREEFR*  Operating time 8BS 8 hours
power supply =
{EFAIR 15 SR Operating temperature range | Q~40°C 0°C-40°C
KIRES5%EMCEE K Estimated based on a 55% operating rate.
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Fuel Cell System Schematic Diagram
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. ﬁ A 9& Introduction Target Main i jecti
- o - — BRI RRENFEHTISA15 (B RE8) IR - ZREER
OXRHFDELDIEHODFEZICEALCERARIIZTo>TINET, - Yoonama Centl Wl Maret(Vegetabl and FrotSecon) | Shortastance. requent use
wm
Yokohama City
FYE—IVBEETLS EEYEM
- I n tl’ O d u Cti o n t ar g et s Kirin Brewery Co., Ltd. (Kirin Yokohama Brewery) Transport of heavy objects
WFNLSOTRTFAIR EBARNTO
@®Demonstration trials are being carried out at multiple (,5\1,,3;77}%%13)9_) UEE&EWQEE .
locations and businesses under various use conditions. Kl Il E"‘g Nakamura Logistcs Inc.(Kawasaki FAZ Disributon Center) | 218 142U arenosse
awasaki City
—FLsazin-—-7 I'T <
s N ooty
Nichirei Logistics Group (Higashi-Ogishima Distribution Center)
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