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Hydrogen Refueling Station for Fuel Cell Vehicles

Takuro Hagino

Synopsis

The global warming is an international problem, and, in our country, the CO, emission in the transportation section accounts
for Japanese overall approximately 20 %, and an action of the reduction is important.

Hydrogen is a clean energy not to exhaust CO, at the time of the use. A fuel cell vehicle (FCV) assuming hydrogen as fuel is
expected as an ultimate clean car and is the first step for the hydrogen energy society. A hydrogen refueling station, which is
consist of various facilities like a compressor, a pressure vessel, a dispenser and so on, is essential infrastructure for FCV. There

is the shared plan among the industries that about 100 hydrogen refueling stations will be constructed mainly in the metropolitan
areas by 2015, and the mass-production of FCV will start into the market in 2015.

The Demonstrations of hydrogen refueling station have been pushed forward from the early 2000s. Knowledge of Hydrogen
production and the safe operation technologies have been accumulated.

The main problem of spreading the hydrogen refueling station is reducing cost of facilities. In addition to the self-act effort
by the manufactures, it is necessary to realize the use of low-priced materials by deregulation. The Japan Gas Association

contributes to the problem solution mainly on deregulation.
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Commercialization Scenario for FCVs and H2 Stations

Phase 1
Technology
Demonstration
[JHFC2] [Starling Period] ~ [Expansion |

2010 2016

Phase 3 ]
Early Commercialization

*Solving technical issues and prol | -Expanding production and sales of i| Contribute to diversity of
review regulations Ntﬂﬂhg&nmg :?mmmumu 1 sty somees and

development progress as needed)

: *Reducing costs for H2 stations and i reduction of CO2 emissions
H [ F -

Cnsh for H2 station construction and
hydragen reach targets, making the
station business viable.

(FCV 2,000 units/station)

Period in which preceded H2 station
building is necessary

Increase of FCV numbers through
introduetion of more vehicle models

* Precondition: Benefit for FCV users (price/convenience etc.) are secured, and FCVs are widely and smoothly deployed

Fig. 1. Scenario of FCV and hydrogen refueling station.

Following 13 Japanese companies jointly announced.
Toyota Motor Corporation, Nissan Motor Co., Ltd.,
Honda Motor Co., Ltd., JX Nippon Oil & Energy Corporation,
Idemitsu Kosan Co., Ltd., lwatani Corporation,
Osaka Gas Co., Ltd., Cosmo Oil Co., Ltd.,
Saibu Gas Co., Ltd., Showa Shell Sekiyu K.K.,
Taiyo Nippon Sanso Corporation,
Tokyo Gas Co., Ltd., Toho Gas Co., Ltd.

Fig. 2. Joint statement of pre-providing hydrogen refueling stations.
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Fig. 3. Toyota
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Fig. 5. Nissan
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Fig. 6. Method of supplymg hydrogen in hydrogen refueling staton.
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Fig. 7. Demonstration of FCV and hydrogen fueling station.
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Fig. 8. Outlook of Toyota Ecoful Town hydrogen
refuelling station.
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Hydrogen production plant ~ Pre-compressor  pressure vessel Large scale fueling  Dispencer

compressor

Fig. 9. System structure of hydrogen refueling station.

Table 1. Main items of Toyota Ecoful Town hydrogen

refueling station.

Main item Specifications
Direct and large scale
Feature refueling for FCV and FC
Bus
Type On site

Raw materials of
hydrogen

Fueling pressure

City gas (Natural gas)

70/35 MPa
JPEC-S0003 * "
-40 °C Class *?
Capability of compressor |2000 Nm®*h

Fueling protocol

Class of precooling
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B Hydrogen production plant
B Hydrogen production plant

B Compressor
m Compressor

W Pressure vessel

o Pressure vessel

m Dispencer - Precooler .
m Dispencer - Precooler

B Enginering costiCanstnuction cast. m Enginering cost/Construction cost.

550 million yen (Fiscal year 2013) 360 million yen (Fiscal year 2015)

Fig. 10. Target cost of hydrogen refueling station.
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| For material

OBSafety inspection regulations
OReview of safety factors for high pressure
equipment and piping

| For operation

OSelf-service hydrogen filling station
OFull-filling hydrogen station

For location

ORegulation for 70Mpa Hydrogen station
OExpansion of materials for high pressure Olncrease of hydrogen storage volume in
equipment and piping hydrogen station

ORegulation for posite storage ls in T : 1
hydrogen station 1 For transportation I
Olnerease of maximum pressure of vessels installed in hydrogen trailer
OPressure relief device for composite vessels installed in hydrogen trailer
Olnscription method of composite vessels installed in  hydrogen trailer

Pressure vessel
Hydrogen trailer

Multi-station

Storage tank : | E

e
Hydrogen production plant = [ E I 5

QOThe natural gas station with hydrogen filling equipment | R e ———— -

QOThe petrol station with hydrogen filling equipment
The others

QOpDistance between dispenser and public road
QProcedure for a case gas outage on public road

For distance

ORegulation for explosion protection area around
dispenser

Fig. 11. 16 items in deregulation of station.
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Table 2. Additonal 9 items in deregulation of hydrogen refueling staion.

Examination matter

Act

1 Regulation for hydrogen refueling station with liquid hydrogen

High pressure gas safety act

Fire service act

Building standard act

2 Expansion of materials for high pressure equipment and piping

High pressure gas safety act

3 Regulation for small-scale hydrogen refueling equipment

High pressure gas safety act

Building standard act

Definition of compressor with electrolysis of water

High pressure gas safety act

Increase of hydrogen storage volume in hydrogen refueling station

Building standard act

Regulation for hydrogen refueling station in urbanization control area

Building standard act

N|o (o>

Review for maximum temperature of vessels installed in hydrogen trailer | High pressure gas safety act

Regulation for 70 MPa hydrogen refueling station

8 (D Safety distance of frozen facilities

High pressure gas safety act

(@ Usage of composite storage vessels

9 Procedure simplification for equipment with low design coefficient

High pressure gas safety act

7. &I

WEE B S KFEAT— 3 vId, KIERERE
LOEBATRERKEL AN F AT TORKE %
—RTHY, FLERPEORBELTFETTLHEENEL
LCoOMREDLRE V. 2015 FOELBGIZETETH Y,
BHEMHBEEZ L2 24075 LTOKREAT —
Ta YEDSRED T <L

HAT At 135 & fie & BAARAAL & EH#E LT, KFEA
T—a VICEDLHBIRE LR, HAlBS I LT b
RO LB LR k), TR MER R ERRERS O
—EHEZH», BREEMABHEEKERAT - a Y OER
PERIZEBRL T <,

(X H)
1) REFEEEA RT3V F — T ORFEL A F AR
(2T 7GR A (2013)

2) RFEME - FIHFATIFZEHL G KRG - R BRI
FAEITBIT S FCV- KFEA v 7 FFEAEFEDRN
(2013)

3) IR AV F—FRFE KFEZALF -1
£:(2008)

4) WHAA:TLA))—=A[E XfzzaT vy s v (&
BT 12C, KEATF— 3 Y OEH Z B
(2013)





