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UNIQUE RAPID RESPONSE ELECTROLYSER
Available in 1MW modules | Responds in 1sec | Self pressurises to 80bar

Clean FuelWind Power

Energy StorageGrid

ITM Electrolyser

ENERGY STORAGE THE NEED

Renewable HeatSolar Power

ENERGY STORAGE: THE NEED
HYDROGEN ENERGY SYSTEMS
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ENERGY STORAGE TECHNOLOGIES
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GAS GRID | FUEL INFRASTRUCTURE | POWER GRID 
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SHUT DOWN: £1M PER DAY

Wind curtailment is a regular occurrence

• Priority of dispatch
Hi h t il t t• High curtailment payments

• An increasing problem
• Solved by energy storage

UK GOVERNMENT BACKINGUK GOVERNMENT BACKING
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BALANCING SUPPLY AND DEMAND:
DIFFICULT TO IMPLEMENT ON THE SUPPLY SIDEDIFFICULT TO IMPLEMENT ON THE SUPPLY SIDE

THE NEED GRID BALANCINGTHE NEED: GRID BALANCING
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PRIMARY VS SECONDARY RESPONSE

RAPID RESPONSE ELECTROLYSIS
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On|Off 0-100% in 1 Second 
25kg/day Stack | Scales to 1MW

• 1MW in 20ft container• 1MW in 20ft container



0.5MW Stack Configuration

--



360KW POWER TO GAS MODULE
Available in 1MW modules

• 80bar self pressurising
• 1 sec response
• 1MW | 8760MWhr

360KW POWER TO GAS
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WIND FARMS PAID TO SHUT DOWN

Wind curtailment is a regular occurance

• Priority of dispatch
Hi h t il t t• High curtailment payments

• An increasing problem
• Solved by energy storage Visitor

center

H2

Mixing
PlantH2

generation
Plant
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Hydrogen Energy Storage Smart Grid

• £2.4m TSB consortium grantg
• First installations 100kg/day & 15kg/day refuellers
• Fleet of 20 vehicles (HICE and FC)
• Hydrogen energy storage system

B l i l d d d• Balancing supply and demand

UK INFRASTRUCTURE ROLL OUT
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USA | CALIFORNIA
Major Californian Solicitation of $150m over 5yrs

• ITM Power Inc. established in California
• Bid with 2 local partners
• Technology platform same as EcoIsland
• Ready to bid in further USA solicitations

REFUELLING PRODUCTREFUELLING PRODUCT
ENERGY STORAGE | CLEAN FUEL



HFUEL COSTS TODAYHFUEL COSTS TODAY
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FUEL CELL CARS: RACE TO MARKET
Five of the big seven rewrite the rules: Jan 2013

• Hyundai 2012
• Toyota, BMW             2015
• Honda                           2015
• Daimler, Renault-Nissan, Ford 2016

FUEL CELL CARS

24th Jan: Toyota | BMW 28th Jan: Daimler | Ford | Nissan

FUEL CELL CARS
VEHICLES | ROLL OUT



NATIONAL MOBILITY INITIATIVES

Country Involvement

G A i tGermany Associate

South Korea None

Japan None

UK Full Member

Denmark Partner Identified

France Full MemberFrance Full Member

Switzerland Full Member

USA Full Member

INFRASTRUCTURE ROLL OUT
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UKH MOBILITYUKH2MOBILITY
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ENERGY STORAGE | CLEAN FUEL
Energy Storage Sale: The Thuga Group | Germany
Clean Fuel Sale: Califonia Energy Commission

Clean FuelWind Power HRS H2USA

Energy StorageGrid

ITM Electrolyser

ENERGY STORAGE THE NEED

Renewable HeatSolar Power P2G Thuga

ENERGY STORAGE: THE NEED
HYDROGEN ENERGY SYSTEMS



IEA HYDROGEN WORKSHOP

Summary:

IEA HYDROGEN WORKSHOP
PARIS, 10TH JULY 2013

Summary:

•Energy storage firmly on the energy map
•The case for hydrogen Power-to-gas Energy Storage is very 
t

ITM POWER DESIGNS

strong
•Technologies and supply chains have matured 
•Need to unbundle value to provide payment structures

• Hydrogen vehicles are being rolled out world wide ITM POWER DESIGNS
AND MANUFACTURES

HYDROGEN ENERGY SYSTEMS
FOR ENERGY STORAGE AND

• Hydrogen vehicles are being rolled out world-wide
• Mobility programs essential for vehicle | fuel 

coordination
• Germany | USA | UK | Denmark | France | Japan FOR ENERGY STORAGE AND

CLEAN FUEL PRODUCTION

y | | | | | p



THANK YOU !THANK YOU !

Lucas BERTRAND
ITM POWER France
+33 6 30 80 49 91
LB@Itm-power.com
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CLEAN FUEL | ENERGY STORAGE | RENEWABLE HEAT

Three massive emerging markets

Clean Fuel:
• Fuel is the largest global market (400m barrels per 

day)
• Hydrogen from renewable power provides fuel 

security
• Fuel security a key political issue

Clean Fuel

• Fuel cell vehicle roll out is underway worldwide

Energy Storage:
F ll th d l t f bl

Energy Storage
• Follows the deployment of renewables
• Adds value to RE and balances the grid
• BCG estimates a global market in 2030 of $400bn

ENERGY STORAGE THE NEED

Renewable Heat:
• Very difficult using any other method
• Power-to-gas a unique solution

Renewable Heat

ENERGY STORAGE: THE NEED
HYDROGEN ENERGY SYSTEMS



GROWING WIND GENERATION

• Evidence from Germany and Denmark
• Problems start at 20% capacity; UK hits threshold from 2013
• Problems start at 8% energy; UK at 10% by the end of 2013 (DECC)

20% of peak capacity (60GW) in Winter

20% of peak capacity (40GW) in Summer

ENERGY STORAGE THE NEEDENERGY STORAGE: THE NEED
HYDROGEN ENERGY SYSTEMS



POWER TO GAS: RATIONALE

POWER TO GAS RATIONALE
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EU Hydrogen Limits for Injection into the HP Gas Grid
Covered by a range of local laws and EU Directives  Note: 
interpretation of these rules is complex

Sweden

Belgium

France

Germany

Belgium

UK
Switzerland

Holland

Volume / Molar 
Percent0% 1% 2% 3% 4% 5% 6% 7% 8% 9% 10% 11% 12%

Austria

POWER TO GAS ENERGY STORAGE

Mass Percent

0% 0.2% 0.4% 0.6% 0.8% 1.2%1.0% 1.4% 1.6% 1.8% 2%

ENERGY STORAGE | CLEAN FUEL
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POWER TO GAS

The TSB funded GridGas study

• Opportunity analysis
• Compliance of gas injection
• Rapid response electrolysis
• Gas mixing
• Location of stranded gas assets in the UKoca o o s a ded gas asse s e U
• Potential in Scotland
• Website: www.gridgas.co.uk

li S d d G id ll l Deployment Deployment

POWER TO GAS

Compliance Stranded Grids Installation Deployment Deployment Deployment

ENERGY STORAGE | CLEAN FUEL
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POWER TO GAS

The DECC funded Methanation study

• Opportunity analysis
• Process definition
• Compliance of gas injection
• Project definition

METHANATION POWER TO GAS

Compliance Installation Deployment Deployment

ENERGY STORAGE | CLEAN FUEL

METHANATION: POWER TO GAS
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POWER TO GAS
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DECC: UK HEAT STRATEGY 

The Future of Heating: Meeting the challenge

• 70% of UK heat comes from natural gas
• 1060 TWh of natural gas consumed in the UK in 2011
• 52% was used to provide heat
• 34% burned in power stations to make electricity
• Low penetration of renewable heat in the UKo pe e a o o e e ab e ea e U

RHI launched Nov. 2011 
• 12% of heating from renewables by 2020
• Saving of 44 MtCO2

• Includes a section on P2G

DECC UK HEAT STRATEGY
ENERGY STORAGE | CLEAN FUEL

DECC: UK HEAT STRATEGY



Developing Power-to-Gas Projects

• Concentration of renewable energy
• Concentration of oil and gas assets
• Energy storage market pull

Excellent consortium• Excellent consortium

NORTHSEA POWER TO GASNORTHSEA POWER-TO-GAS
ENERGY STORAGE | CLEAN FUEL



Development of a national HRS plan

• Full report published April 25th 2013
• Phase 2 underway

National Hydrogen Mobility Plans

UKH MOBILITY
ENERGY STORAGE | CLEAN FUEL

UKH2MOBILITY
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Major Californian Solicitation of $150m over 5yrs

• $29m available per annum for 5yrs$ p y
• Up to $3m per station 65% grant
• ITM Power Inc. established in California
• Bid with 2 local partners at Hyundai, Chino
• Technology platform same as EcoIsland
• Ready to bid in further USA solicitations

National Hydrogen Mobility Plans

H USA
ENERGY STORAGE | CLEAN FUEL

H2USA





Major Californian Solicitation of $150m over 5yrs

• $29m available per annum for 5yrs$ p y
• Up to $3m per station 65% grant
• ITM Power Inc. established in California
• Bid with 2 local partners at Hyundai, Chino
• Technology platform same as EcoIsland
• Ready to bid in further USA solicitations

H USA
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STACK SCALE UP
The stack is key to reliable scale up

• 2009: HCore; 0.4kg/day
• 2010: LAM1; 1.3kg/day
• 2011: LAM2; 5.0kg/day
• 2012: HGas; 25kg/day

STACK SCALE UPSTACK SCALE UP
ENERGY STORAGE | CLEAN FUEL



ENERGY STORAGE HYBRID SYSTEM

Battery | Transport Fuel | Gas Grid Injection

• Battery Up to 2hrs
HFuel Up to days (determined by tank size)

Smart Grid

• HFuel Up to days (determined by tank size)
• Hinject Continuous

F l C ll

Battery

Fuel Cell

HFuel

HInject

Vehicles

Gas Grid
Electrolyser
HInject Gas Grid

HYBRID SYSTEM
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