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1. Hitachi Zosen Overview
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2. Hitachi Zosen Product
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3. Utilization of large-scale renewable energy
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CAES: Compressed Air Energy Storage

PHS: Pump Hydro Storage

SNG: Synthetic Natural Gas(Methane)

Power output from renewable power 

stations fluctuate due to sunlight and 

wind temporally/seasonally. 

Large-scale and long-term energy storage 

technology is necessary

↓
Conversion of renewable electricity into gas 

fuel (hydrogen, SNG) for energy storage

↓

Power to Gas

Energy storage is essential for well use of 

the power generated by renewable energy.

↓
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4. Comparison of Alkaline and PEM type WE System

PEM Type Alkaline

Electrolytic Temperature 60～90 C 40～80 C

Electrode area ≤ 0.2 m2 ≥ 3 m2

Current density 10～30 kA/m2 2～10 kA/m2

System cost High Low

DiaphragmDiaphragm

PEM Type WE System Alkaline WE System
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※1：Membrane Electrode Assembly    ※2：Gas diffusion Layer
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PEM：Proton Exchange Membrane
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5. Configuration of  PEM type WE System
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This system is capable of・・・

⚫ producing green-hydrogen from RE

⚫ supplying ultrapure hydrogen

⚫ following the fluctuating output of RE sources
H2 Purification

(O2 Removal)
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6. History of Hitachi Zosen’s R&D for WE System
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7. Cases of renewable energy deliveries to HYDROSPRING®

2010 Tsukuba University

（2Nm3/h）

2015 Hydrogen station in 

Kyushu Univ. (1Nm3/h)

2017 FREA, AIST

(5Nm3/h)

2017 Toyota Motor Kyushu, 

Miyata Works 

for FC Folk Lift (24Nm3/h)

2012 Fukushima Renewable energy 

Institute (FREA), AIST(5.5Nm3/h）



9CDTI-NEDO online Joint Workshop on Hydrogen Technology

8. Development of Large-scale WE System

Rectifier PEM Stacks BOP

MW-class HYDROSPRING® was developed

to meet the growing demand for high-capacity water electrolysis system 

Rated hydrogen capacity：200Nm3/h

Hydrogen purity：99.999％-dry

Features of MW-class 【HYDROSPRING®】

1. Main unit stored in a 40 ft container

2. Easy for transportation

3. Easy for installation and less cost for local construction

Rated pressure :0.8 MPaG

Electric capacity :1 MWel

Dimension:12.2m×2.4m×2.9m
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9. Development of Large-scale Electrolyzer

Increased the number of cells per electrolyzer

by adopting a new stacking method

⚫ 3 times larger electrode area than conventional electrolyzers

⚫ Cost reduction and space saving

New Type electrolyzer

(100Nm3/h/stack)

Conventional electrolyzer

(25Nm3/h/stack)
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10. 1.5MW WE System for P2G demonstration in Yamanashi

Stable 

power

Source: Yamanashi Prefecture Enterprise Bureau, New Energy System 
Promotion Office WEBSITE
https://www.pref.yamanashi.jp/newene-sys/documents/p2g_pic_210609.jpg

Source: Hitachi Zosen Corporation WEBSITE News Release
https://www.hitachizosen.co.jp/newsroom/news/release/assets/pdf/15dbc62
8bd4e6f3184c4ccba46f2874b_1.pdf (Speaker translation)

⚫ Delivered a 1.5 MW class PEM WE system to the 

Komekurayama site in Yamanashi Pref., Japan under the 

NEDO※ demonstration support program.

⚫ The project is to promote the technologies contributing to the 

realization of the hydrogen society, which is one of the strategy 

of GOJ.  The project is for the converting the surplus electricity 

from solar power stations into hydrogen, and further, for storage, 

transportation and utilization thereof. 

Yamanashi Komekurayama Site

Inside the P2G Demonstration Building

※ the New Energy Industry Technology Development Organization

Electrolysis of water

Unstable power

Stable power

Komekurayama solar power plants

To system power

Electrolyzer

Hydrogen 

Tank

Hydrogen 

Delivery 

Equipment

To Hydrogen 

Users
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11. Conversion of Hydrogen into Methane to usable Fuel

Synthetic methane has an excellent 

affinity for existing infrastructure, such 

as the following

⚫ Transportation

(Gas grids, LNG Tankers)

⚫ Storage 

(LNG Tanks, Grids)

⚫ Utilization 

(Gas Engine/Turbine etc.)

Methanation: 
Production of synthetic methane 
from green hydrogen and CO2.

Power to SNG(Methane) system

= Carbon Circulation by using of Renewable Energy 
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12. Hitachi Zosen’s Target of PtG Market
⚫ Hitachi Zosen has wide range of products and systems for PTG, such as wind power, waste 

incineration, electrolyzer, methanation, ammonia converter and fuel cells. .

⚫ It is the strategy of Hitachi Zosen to combine these products and systems to implement the 

business model of the carbon neutral gas business model in society, including green 

hydrogen, synthetic methane and green ammonia.
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