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Changing Power …Powering Change
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• HyPX™ Projects and Demonstrations
• HyPX™ Specifications



Hydrogenics Profile

� Designer and manufacturer of hydrogen 
generation and fuel cell products

�� Incorporated in 1995
IPO in 2000 [NASDAQ: HYGS; TSX: HYG]
Headquartered in Canada 

� Production, Engineering and Service facilities 
also in Belgium (electrolysers) and Germany 
(fuel cell power packs and FC integration) 

TORONTO - HEADQUARTERS

GERMANYBELGIUM

www.hydrogenics.com

(fuel cell power packs and FC integration) 

� More than 1,700 products deployed 
worldwide in 100 countries
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Hydrogenics’ Lines of Business

Hydrogen Energy Storage and Power Systems
• Off-grid renewable power
• On-grid community or residential power
• Grid incentives for load control
• Renewable hydrogen fueling
• Grid optimization

EMERGING 
MARKETS

Industrial 
Hydrogen

Hydrogen 
Fueling

Light Mobility 
Power

Backup 
Power

Hydrogenics OnSite GenerationOPERATING  

TODAY’S 
MARKETS

Hydrogenics Power Systems
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CORE 
COMPETENCIES

Hydrogenics OnSite Generation

- ElectrolyzersSEGMENTS
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Hydrogenics Power Systems

- Fuel Cells

• Alkaline and PEM electrolysis 
• PEM fuel cells
• System integration
• Hybrid energy management and Controls
• Compression, storage, and dispensing



Hydrogenics’ Products

IMET Electrolyzer
Stations and 

HyPM™ Power 
Modules 

HyPM™-XR 
Power 

HyPM™-XR 
Power 

www.hydrogenics.com

Stations and 
HyLYZER PEM 
Electrolyzer
Modules
for OnSite
hydrogen 
generation 

Modules 
for mobility 
applications

HyPX™ Power 
Packs for 
material handling

Power 
Modules
extended run 
data centre 
UPS power

Power 
Modules
telecom 
UPS power
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Hydrogenics’ Leading Customers

Onsite 
Generation

Material Material 
Handling

Backup 
Power

System 
Integration,
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Integration,
Distribution

Urban 
Transit



HyPX™ Products and Technology
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Unleashing Productivity in Industrial Trucks

� HyPX™ Fuel Cell Power Pack is a clean power solution  
that:

• Releases no harmful emissions

• Increases lift truck uptime through:• Increases lift truck uptime through:

•Dramatically reduced refilling time

•Extended run-time between fills

•Providing consistent and 
abundant power

� And it:

www.hydrogenics.com

� And it:

• Fits within the existing battery 
compartment 

• while meeting or
exceeding the performance of a 
battery-only solution



HyPX™: “The Best of Both Worlds”

Category Attribute Batteries ICEs Fuel Cells

Emissions Zero 
Emissions � � H2O

Compare the benefits of Batteries, ICEs and Fuel Cells:

Emissions � � H2O

Productivity Extended 
Runtime � � > 10 hours

Fast 
Refueling � � < 5 minutes

Operational 
Efficiency

Compact 
Refueler � � > 20 trucks / dispenser 

Unstaffed 
Refueler � �

www.hydrogenics.com 9



Evolution: Single Cell to HyPX™ System Solution

The PEM
Single Cell

The H2X™ 
Fuel Cell 
Stack

The HyPM™ 
Fuel Cell Power 
Module

The HyPX™ Fuel 
Cell Power Pack

Hydrogenics’ Competency:  From Cells to Solutions

� Single cell 
by-products are   
heat and water

� Multiple cells 
layered to create a 
stack

Stack Module

� Stack +

� Fuel management

� Water management

� Power Module +

� Power conditioning

� Hybrid Energy 

www.hydrogenics.com 10

� Water management

� Thermal 
management 

� Control hardware 
and software

� Hybrid Energy 
Storage

� Hybrid control 
hardware and 
software

� Thermal 
management.

� H2 storage



HyPM™ Fuel Cell Power Modules

Hydrogenics HyPM™: The heart of 
every HyPX™ Fuel Cell Power Pack    

HyPM™ Industry Leading 
Performance Advantages:

� Easy OEM integration

� Compact, Liquid Cooled

� Low pressure operation

� Leading Dynamic Response

� Unlimited Start/Stop cycles

Performance Advantages:
Mobile Type HD
“High Durability”

Back-up Type XR 
“eXtended Run” (Rack)

Highly Dynamic Drive cycle

www.hydrogenics.com

� Unlimited Start/Stop cycles

� 55% Peak Efficiency

Highly Dynamic Drive cycle

Peak Efficiency  55%Low voltage decay



HyPM™ Power Module Family

HyPM™ HD Mobility  ModulesHyPM™ XR Backup Modules

XR4 XR8 XR12 HD4 HD8 HD12 HD16

Rated Power (kW) 4.5 8.5 12.5 4.5 8.5 12.5 16.5

Peak Power (kW) 5.5 9.5 14.5 5.5 9.5 14.5 18.5

Voltage (VDC) 30-38 24-38 37-57 58-79 48-79 36-57 48-76

Operating T ( °°°°C) 60 60 60 60 60 60 60

www.hydrogenics.com

Operating T ( °°°°C) 60 60 60 60 60 60 60

Dimensions (cm) 87x50x32 87x50x32 96x50x32 85x36x25 85x36x25 94x45x30 96x51x41

Volume (L) 139 139 154 77 77 127 201

Mass (kg) 80 80 90 75 75 78 115



HyPM™: Major Components
Non-humidified simplicity.  Robust balance of plant.

Air FilterAir delivery Air Flow Meter

End Plate

MEA (Membrane 
Electrolyte Assembly)

www.hydrogenics.com

Coolant Pump Fuel delivery

FC Power Module Subsystems

Controller

FC Stack Subsystems

Flowfield Plate



Hybrid system unleashes maximum performance and efficiency
Fully integrated solutions fits existing battery compartment

HyPX� Fuel Cell Power Pack

HyPM™ Power Module
Hybrid Energy Storage 
& Hydrogen Storage

www.hydrogenics.com 14

� Hybrid system
� Efficient 
� Regen-capable
� Durable
� ReliablePower ConditioningThermal Management



HyPX™Projects and 

www.hydrogenics.com

HyPX™Projects and 
Demonstrations

15



First Prototype Demonstrations

� 2 Demos in 2005, 2 Vehicles, ~3 Months

1. General Motors Assembly Plant, 
Oshawa, Ontario, Canada

2. Federal Express , 2. Federal Express , 
Pearson International Airport, 
Toronto, Ontario, Canada

www.hydrogenics.com 16



STILL R60-25 2.5-ton FC Lift Truck

www.hydrogenics.com 17

HyPX™ 1-855

Demo site: 
Hamburg Hafen 
& Logistik AG



Supply of HyPM™ FC Modules to Integrators

HOPPECKE BATTERIE-
SYSTEME, Germany

� Demo at BASF Coatings, 
Münster, Germany

� Vehicle: STILL R60-25

BESEL S.A. , 
Madrid, Spain

� Owner and demo site: 
IBERIA AIRLINES, Madrid

� Vehicle: FMC Transporter

� Fuel Cell: HyPM™ 12 LP � Fuel Cell: HyPM™ 8 LP

www.hydrogenics.com 18



STILL Rx60-45 4.5-ton FC Lift Truck

HyPX™ 1-855

www.hydrogenics.com

Demo site: 
Hamburg Hafen 
& Logistik AG



STILL R07 25 ton Fuel Cell Tow Tractors 

www.hydrogenics.com

Operator:



Linde PureMotion P250 Fuel Cell Tow Tractor
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PureMotion: Hybrid, H2-IC & Fuel Cell

www.hydrogenics.com 22



Unleashing Productivity Today

General Motors, 
Oshawa, Canada

� After initial prototype demo in 2005, 
GM decided to proceed with an 
expanded 20 unit pilot projectexpanded 20 unit pilot project

� All 20 units are now (Q3/2008) 
deployed at GM for 2 years 
operation

www.hydrogenics.com 23



US DoD Project

Warner Robins Air Force Base, 
Georgia, USA

� 20 units are being delivered and 
will be operational at the base Q1 will be operational at the base Q1 
2009 for 2 year deployment

� Project Managed by CTC 
(Concurrent Technologies 
Corporation)
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HyPX™ 
Specifications



HyPX™ 80V Specifications

Nominal Voltage 80 V

Size (LxWxH) 855 x 1028 x 784 mm 33.7 x 40.5 x 31 in

HyPX™ 1-855

Net Power Output (Continuous) 10 kW

Max. Power Output – Peak for 15 sec. 30 kW

Available Electrical Energy 25 kWh

Weight 1150 kg 2535 lbs

H2 Fuel Storage Capacity 1.6 kg 3.5 lb

H Fuel Storage Pressure @ 15°C 350 bar 5000 psi
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H2 Fuel Storage Pressure @ 15°C 350 bar 5000 psi

H2 Fuel Fill Port TN1 350 bar H2

Safety / Certifications / Standards CE



HyPX™ 48V, 36V Specifications
HyPX™-1-27 HyPX™-1-33 HyPX™-2-21

Nominal Voltage VDC 48 48 36

Size (LxWxH) mm 975 x 680 x 579 975 x 830 x 579 972 x 515 x 775

in 38.4 x 26.8 x 22.8 38.4 x 32.7 x 22.8 38.3 x 20.3 x 30.5

Net Power - Peak for 5s kW 30 30 22 

Electrical Connection Anderson SB-350 Anderson SB-350 Anderson SB-350

Weight kg 1,100 1,400 1,200

lb 2,400 3,100 2,600

H2 Fuel Storage Capacity kg 1.6 1.6 0.8  

lb 3.5 3.5 1.8

H Fuel Storage Pressure bar 350 350 350
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H2 Fuel Storage Pressure bar 350 350 350

psi 5000 5000 5000

H2 Fuel Fill Port TN1 350 bar H2 TN1 350 bar H2 TN1 350 bar H2

Ambient Operating Temp. °C > 2 to 35 > 2 to 35 > 2 to 3 5

°F > 36 to 95 > 36 to 95 > 36 to 95



Questions ?
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Thank you

Mark Kammerer
Head Marketing & Sales
Hydrogenics Power Systems Europe

Hydrogenics GmbH 
Am Wiesenbusch 2, 45966 Gladbeck, Germany
mkammerer@hydrogenics.com


