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ITM Power | History

• First AIM listed fuel cell & hydrogencompany
• 2015 Strategic investment from JCB 
• Two facilities in Sheffield | 70 staff
• Subsidiaries in Germany & California
• Manufacturing business model

£22.64m under contract | £1.72m in negotiation | £24.36m total*
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ENERGY STORAGE

THE NEED
THE CHALLENGE



WHY POWER-TO-GAS?

POWER-TO-GAS RATIONALE

Electricity cannot be stored easily | Hydrogen can be stored easily in the gas grid

Source: ITM Power plc

HYDROGEN ENERGY SYSTEMS

ALSO CLEAN FUEL
Fuel cell electric vehicles



AN ENERGY REVOLUTION

HYDROGEN ENERGY SYSTEMS

AN ENERGY REVOLUTION

Renewable Energy is Transforming the Energy Landscape

• World power generation reached 5,000GW in 2015
• Wind reached 432GW and solar reached 65GW of global installations in 2015 (~10%)
• Both need energy storage to sustain the growth rate, a variety of technologies are 

required
• Many US states have renewable mandate targets to increase installed capacity



HYDROGEN ENERGY SYSTEMS

MARKET SIZE | NEW EU REPORT

Germany: 46 GW (£46bn) in 2030 | 115 – 170 GW in 2050

POWER-TO-GAS



Bundled value like an iPhone

•Store and reply power | energy
•Frequency control
•Voltage stabilisation
•Load following
•Black start
•Transmission line investment deferral
•Energy Storage
•Heating decarbonisation
•Clean fuel
•Industrial feedstock

Specific to the location and tariff landscape to get 
maximum benefits

Both a benefit and a problem – multiple strands

THE VALUE OF ENERGY STORAGE

ENERGY STORAGE | CLEAN FUEL

THE VALUE OF ENERGY STORAGE



ENERGY STORAGE: THE NEED

HYDROGEN ENERGY SYSTEMS

US SUPPORT
• DOE backed initiative –

H2@ scale looking at 
using large scale 
renewables to generate 
hydrogen 

• Hydrogen produced at low 
price with zero emissions

• Pathway to millions of 
HFCEVs on the US roads

• Predicting ~4 Quads 
hydrogen demand by 
2050 for vehicles 

• (8 billion gal gasoline) 
equiv.
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INTEGRATED ELECTROLYSER SYSTEM



RAPID RESPONSE PEM
HYDROGEN ENERGY SYSTEMS

CONFIDENTIAL



STANDARD PRODUCTS

84kg/day 
240kW

252kg/day 
702kW

540kg/day
1.4MW

1,365kg/day
3.5MW

PEM OFFERING
ENERGY STORAGE | CLEAN FUEL



10MW SYSTEM LAYOUT

SYSTEM ARRANGEMENT
HYDROGEN ENERGY SYSTEMS

Power Electronics

Control Room

Electrolyser Modules

Hydrogen 
Purification

Cooling Systems
Water Processing

Site Electrical Equipment



SYSTEM ARRANGEMENT
HYDROGEN ENERGY SYSTEMS



EXAMPLES



THE FIRST PEM P2G UNIT IN THE FIELD IN GERMANY

ENERGY STORAGE | CLEAN FUEL



NRM: MIXING PLANT

HYDROGEN ENERGY SYSTEMS



HYDROGEN ENERGY SYSTEMS

THÜGA STROM-ZU-GAS ANLAGE

ERFOLGREICHE AUTOMATISIERTE ABNAHMETEST:



*Die angegebenen Werte zum Wirkungsgrad sind auf den Brennwert bezogen
Quelle: Thüga, http://www.szg-energiespeicher.de/fileadmin/media/Strom_zu_Gas/PDF/Pressegrafik_150210_SzG_Wirkungsgrad.pdf

Wirkungsgrad bei unterschiedlicher Auslastung
der Thüga Strom zu Gas-Anlage

HYDROGEN ENERGY SYSTEMS

THÜGA STROM-ZU-GAS ANLAGE



RWE DEPLOYMENT

EXAMPLE DEPLOYMENT

HYDROGEN ENERGY SYSTEMS

Highest recorded electrolyser system efficiency

• 2nd generation HGas180 product
• Integration of waste heat recovery
• 86% system efficiency achieved
• Over 1 year operation



FIRST P2G IN THE UK
HyDeploy Project Scope

• Demonstrate first injection of hydrogen into a 
representative UK gas distribution network & establish 
practical operational limits

• Co-sponsored by National Grid Gas Distribution & 
Northern Gas Networks

• Keele University campus is a closed private network
• 0.5MW electrolyser delivering up to 20% hydrogen into 

the gas network servicing a population of 9000 people
• Project timeline 30-36 months:

ENERGY STORAGE | CLEAN FUEL

POWER TO GAS



ITM POWER | BUS REFUELLER
ENERGY STORAGE | CLEAN FUEL



FCEV REFUELLING STATION

VEHICLES | ROLL OUT



PROBLEMS

HYDROGEN ENERGY SYSTEMS

CA PROBLEMS 
• Mismatch between funding for vehicles and stations 

Vs production routes
• Mismatch between fuel pathways for electrons and 

gas molecules – LCFS
• Location of facility, age of RE asset, RECs
• Price instability for LCFS

• Little recognition for energy storage potential in 
state vision – ES mandate

• Lack of recognition to value add that electrolysis 
can play alongside EVs in grid management

• Lack of value for greening the natural gas network



SUMMARY

SUMMARY
ENERGY STORAGE | CLEAN FUEL

• Increased renewable electricity requires storage

• Grid resiliency is compromised by renewable integration

• PEM electrolysers can store energy in vast amounts and for long duration

• PEM electrolysers link electricity and gas sectors and allows energy shifting

• PEM electrolysers decarbonise electricity, heat and transport

• Renewable gas needs cannot be met by just biogas
• Energy storage needs cannot be met by just batteries

• Policy needs education on h2
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