
Direct Connections and Remote Multi Site 

Control using H2 and electrolysis



Á Provider of clean solutions based on 

hydrogen

Á + 1,700 products deployed worldwide 

since 1948

Á 120 employees

Á Listed on NASDAQ (HYGS)

Á Facilities:  

ï Canada (HQ): Fuel Cells

ï Belgium: Water Electrolyzers, Fueling

Stations & Systems Integration

ï Germany: Fuel Cell Systems
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200+ Industrial and Renewable ElectrolysersWorldwide
35+   Sites with Electrolysis-based Fueling Stations



Challenge 1: The supply and CO2 problem
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Challenge 2: Increasing demand for regulation and storage

2% in 2000 to 10% of power capacity mix in 2010

Source: 
EuropeanWind EnergyAssociation, Wind energytargetsfor 2020 and 2030, www.ewea.org, 2009
www.thewindpower.net
General Motors
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Electrolysis of Water
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Water

Electricity



20 Ft. Housing

Turnkey and simple

130kg/day



Large Scale

780kg/day



H2 Maths for electrolysis 

10L H2
Require To produce

e-

~ 57 kWh 
Electricity

1 kg Hydrogen10 Liters of 
drinking water

H2

1 kg Hydrogen

contains
e-

~ 33.3 kWh 
Energy

Which allows you

100km
(vs50km with the same amount 
of energy using diesel)

24 days



So what?



System Regulation
System Regulation - second 
by second balancing of 
power generation and load, 
is currently accomplished by 
adjusting generation today.

The important concept is 
to balance load and 
generation

ά5ȅƴŀƳƛŎέ ƭƻŀŘǎ Ŏŀƴ ōŜ ŀ 
resource!

System Regulation is 
purchased as a service



On/Off Cycling (15 min ON/15 min OFF)
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ISO Control Signal

Compiled Resource Network Response

Electrolyzer Station #1

Resource 
Power 
(kW) 

Time (hrs) 

Regulation ïElectrolyzer Stations Demonstration (Toronto)



ISO Control Signal

Compiled Resource Network Response

Electrolyzer Station #1

Electrolyzer Station #2

Resource 
Power 
(kW) 

Time (hrs) 

Regulation ïElectrolyzer Stations Demonstration



ISO Control Signal

Compiled Resource Network Response

Electrolyzer Station #1

Electrolyzer Station #2

Electrolyzer Station #3

Electrolyzer Station #4

Electrolyzer Station #5

Electrolyzer Station #6

Resource 
Power 
(kW) 

Time (hrs) 

Regulation ïElectrolyzer Stations Demonstration



ISO Control Signal

Compiled Resource Network Response

Electrolyzer Station #1

Electrolyzer Station #2

Electrolyzer Station #3

Electrolyzer Station #4

Electrolyzer Station #5

Electrolyzer Station #6

Electrolyzer Station #7

Electrolyzer Station #8

Resource 
Power 
(kW) 

Time (hrs) 

Regulation ïElectrolyzer Stations Demonstration



ISO Control Signal

Compiled Resource Network Response

Electrolyzer Station #1

Electrolyzer Station #2

Electrolyzer Station #3

Electrolyzer Station #4

Electrolyzer Station #5

Electrolyzer Station #6

Electrolyzer Station #7

Electrolyzer Station #8

Electrolyzer Station #9

Electrolyzer Station #10

Electrolyzer Station #11

Resource 
Power 
(kW) 

Time (hrs) 

Regulation ïElectrolyzer Stations Demonstration



The aggregate 
response of each 
electrolyzer filling 

station in the 
network is 

complied to form 
the regulation 

response

Resource 
Power 
(kW) 

Time (hrs) 

Regulation ïElectrolyzer Stations Demonstration



Data Storage: Many Needs + Many Tools

1 9

Energy Storage is No Different
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Among alternative Energy Storage Technologies hydrogen 

provides large capacity longer duration capability

R
e
n

e
w

a
b

le

E
n

e
rg

y
 S

to
ra

g
e

P
o

w
e
r 

Q
u

a
li
ty

Source: Electricity Storage Association
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Energy Storage

Flow Batteries
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Metal-Air Batteries

High Energy Super Capacitors

Lead-Acid Batteries
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Li-ion

Other Adv. Batteries
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Energy Storage
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Hydrogen, the energy storage solution for renewable energy 

Source: 
General Motors
Merced Benz

This muchcouldbestoredin 
hydrogenfuelingstations

600,000 MWh
(= 3.6 Mio tank fills*)

* : assuming 5kg hydrogen per fill
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Unequalled Storage Density ïUtility Scale

This example (actually a NG installation covering 4 acres) would contain 

2.5 Gigawatt-hours of energy storage when applied to Hydrogen
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Hydrogen Fueling Pathway

The Grid

Electrolysis H2 FuelRenewable Power

Controllable 
Generation

Uncontrollable 
Loads

Controllable load matches intermittent power



130 kg/day

30 cars/day


