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East Japan Railway Company (JR East) has begun its “ecoste” (eco-station) initiative to equip railway stations with a 
variety of “Eco-Menu” environmental preservation technologies such as energy conservation and renewable energy.  The 
four foundations of “energy conservation”, “energy creation”, “eco-awareness”, and “harmony with the environment” are 
incorporated in making an “ecoste”. 

Of the nine stations remodeled as “ecoste”, Musashimizonokuchi Station (Nanbu Line) is the first of any railway 
operator to use hydrogen from renewable energy.  We built an autonomous hydrogen energy supply system (hereinafter, 
“H2One™”*) and started operation of that on April 17, 2017.  This paper gives an overview of H2One™ and covers 
verification of the effects of its introduction.  

2. Overview of H One   Autonomous Hydrogen Energy Supply System 
at Musashimizonokuchi Station

2 ™

2.1 H2OneTM Concept
H2One™ is, as shown in Fig. 1, a system that uses renewable energy and has functions to make, store, and use hydrogen.  
Benefits of storing energy as hydrogen are that it requires less space and has greater storage capacity than storage batteries 
and it can be stored for long periods of time as it is stored physically.  Due to those features, there are expectations for 
energy storage by hydrogen to work effectively as stockpiled energy for disasters and in medium- to long-term energy 
shift.

The main devices that H2One™ is composed of are the five components of renewable energy generation equipment, 
water electrolysis hydrogen generator, hydrogen storage tanks, fuel cells, and storage batteries. 
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Photovoltaic generation is employed for the renewable energy generation equipment at Musashimizonokuchi Station.  
Electricity from photovoltaic generation is used directly by H2One™, and excess power is stored to batteries or used to 
generate hydrogen by water electrolysis.  Also, that hydrogen can be stored in tanks and sent to fuel cells according to 
demand to supply electricity and hot water.  Using those functions by an internal energy management system (hereinafter, 
“H2EMS™”) to optimize energy use is the concept behind H2One™.

2.2 H2OneTM Device Composition and Specifications 
The H2One™ system introduced at Musashimizonokuchi Station is shown in Fig. 2.  It has an external shape equivalent 
to that of 20-foot containers and is composed of a main container equipped with a hydrogen generator, a fuel cell unit, 
and storage batteries and two hydrogen tank containers that hold hydrogen storage tanks.  The specifications of those 
are as shown in Table 1.  The one hydrogen generator of the H2One™ has a production capacity of 1.0 Nm3/h and the 
five fuel cells have rated output of 700 W each.  In normal times, power is supplied to surrounding lighting by fuel cells, 
photovoltaic generation, or batteries.  Also, fuel cells can supply heat gained in electrical generation to enable efficient use 
of energy.  Heat gained from fuel cells at Musashimizonokuchi Station is removed as hot water and used for warm bench 
systems and dry mist systems set up nearby. 
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Fig. 1  Concept of  H2One™

Fig. 2  Equipment Configuration of H2One™
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H2One™ constantly stores hydrogen at 0.6 MPa or greater, and if electric power supply is cut off from the grid in 
times such as large-scale disaster, it automatically switches to operating mode and can supply eclectic power by fuel cells 
using the stored hydrogen.  At Musashimizonokuchi Station, electric power can be supplied for 48 hours or more to 
station concourse and passenger restroom lighting and to various equipment in order to provide temporary places to stay 
and emergency restrooms for those who would have difficulty getting home after a disaster.  And heat produced when 
generating electricity by fuel cells can be used as hot water useful in times of disaster.  Table 2 shows the loads supplied 
in normal times and at disasters. 

2.3 H2OneTM System Operating Conditions 
H2One™ controls supply of energy by photovoltaic generation, batteries, and fuel cell power generation with H2EMS™. 

Condition parameters for fuel cell power generation and hydrogen production in normal times are hydrogen storage 
pressure, remaining battery charge, and photovoltaic generation electric power.  The condition parameters are shown in 
Fig. 3 and 4.  If any of two conditions are met for each, control is performed to enable operation.  Operating conditions 
for fuel cell power generation and hydrogen production depend on hydrogen storage pressure and remaining battery 
charge.

Table 2  Supply Load of H2One™Table 1  Equipment Specifications of H2One™

Equipment name Value

Hydrogen production volume 1.0 Nm3/h

Hydrogen storage pressure 0.82 MPa (270 Nm3)

Hydrogen cell electric power 
generation 3.5 kW

Photovoltaic generation 30 kW

Battery capacity 44 kWh

State Place Load Electric Power (W)

Normal
H2One™ Lighting 588

Total 588

Abnormal

Restroom

Lighting 133

Water saving device 168

Boiler feed pump 1,100

Concourse Lighting 29

Station office Electrical  outlet 100

Total 1,630

Fig. 4  Hydrogen Production Conditions (after change)Fig. 3  Fuel Cell Power Conditions (after change)

Condition 1

Hydrogen storage pressure No. 1 > 0.605 MPa  0.615 MPa

Remaining battery charge < 15.4 kWh (35 %)  19.8 kWh (45 %)

Condition 2

Hydrogen storage pressure No. 1 > 0.605 MPa  0.615 MPa

Remaining battery charge < 22 kWh (50 %)  26.4 kWh (60 %)

Photovoltaic generation electric 
power 5-minute moving average < 1645.6 W

Condition 1

Hydrogen storage pressure < 0.775 MPa  0.62 MPa

Remaining battery charge > 37.4 kWh (85 %)  39.6 kWh (90 %)

Condition 2

Hydrogen storage pressure < 0.775 MPa  0.62 MPa

Remaining battery charge > 33 kWh (75 %)  35.2 kWh (80 %)

Photovoltaic generation electric 
power 5-minute moving average > 1645.6 W
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3. H One   Operation Results and Utilization2 ™

3.1 Identifying and Utilizing Operation Results
Operation with H2One™ started on April 17, 2017, but there was almost no fuel cell power generation and hydrogen 
production from June 14, 2017, as shown in Fig. 5.  That continued until February 2018.  One possible reason for that 
is that remaining battery charge was large as there was much photovoltaic generation and power consumption was low, 
resulting in storage batteries not being used much.  Because remaining battery charge was large, the conditions shown in 
Fig. 3 could not be met and power was not generated by fuel cells.  As volume of hydrogen stored thus did not decrease, 
there was no hydrogen production. 

If no power is generated by fuel cells, the water in the fuel cells evaporates and there is a possibility that 100% of 
capacity is not exhibited when operated in times of abnormality.  For that reason, periodically generating power by fuel 
cells is desirable.  As a condition for enabling supply of energy for 48 hours, a concept of the H2One™ system introduced 
this time, hydrogen storage pressure of 0.6 MPa and 26.4 kWh (60%) power generation by fuel cells when photovoltaic 
generation is low (5-minute running average 1,645.6 W or less) are required.  From Fig. 5, we see that hydrogen pressure 
was approx. 0.8 MPa from late June 2017 when there was no fuel cell power generation and hydrogen production.  For 
that reason, 0.2 MPa worth of hydrogen can be used in normal times.  Therefore, in order to increase the ordinary rate of 
using fuel cells (hydrogen energy), we changed the parameter values in red in Fig. 3 and 4 in late February 2018.

In operation results of April 2018 after parameter value change, shown in Fig. 6, hydrogen storage pressure remained 
at 0.6 MPa, as anticipated.  Fuel cell power generation too was performed periodically.  Fuel call power generation and 
hydrogen production both increased.

3.2 Further Utilization of H2OneTM System 
Verification this time proved that hydrogen energy can be used in ordinary times better than when the system was first 
introduced by changing operation parameters.  Into the future, we will continue studying with an aim of increasing fuel 
cell power generation.
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Fig. 5  Operation Results of June 2017 Fig. 6  Operation Results of April 2018


