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NCrown designs, manuf ac
distributes, services and supports
material handling products that provide customers
with superior value.
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Aaun About Crown Equipment

A Gl obal Corporation &

A World headquarters in New Bremen, Ohio

A International corporate offices:
Munich, Germany Suzhou, China
Sydney, Australia

A 100+ dealer locations in the United States, including more
than 50 factory-owned branch sales and service centers

A 200+ dealer locations around the world
A 15 manufacturing plants, 11 located in the U.S
A 8 of which are in Ohio



Aauwn About Crown Equipment
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Aaun About Crown Equipment

ACrown is committed to being an environmentally responsible
corporation, actively pursuing eliminating adverse environmental
Impacts and providing services which comply with all
environmental legislation and regulations

AThe company is proud of its history of
environmental sustainability initiatives
and achieving environmental goals

1992-Ohi o Governorods Awa
Achievement in Pollution Prevention

1995 - Certificate of Environmental Achievement for
EPA's 33/50 Program

2004 - EPA Waste Minimization Partner designation
2006 - National Partnership for Environmental Priorities

2008-O0hi o Governoros Award for Outstand
Achievement in Environmental Stewardship
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Third Frontier Project "Qualification of Lift Trucks for Battery Replacement Fuel Cells"

Amount

$977,270.00

Obijective

This project is to qualify targeted models of Crown Equipment's lift trucks to be
powered by commercially available battery replacement fuel cell power packs ¢
as those being utilized by Plug Power. Crown will target and qualify as many of
truck models eligible for fuel cell equipment as is practical. This qualification is
critical step in the widespread adoption of fuel cell powered lift trucks

Dates
April 21, 2008- April 30, 2013

Collaborators
Plug Power



AaWn Crownods Current Fuel C
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A The evaluation will verify the ANSI, UL and Crown
standards are not compromised by the FCPP

A Fuel Cell Group will approve accessory tags certifying the
truck for individual FCPP models
I Not all trucks have an FCPP designed for them
AMost FCPPO0s are designed for the |
A Several models do not have an FCPP currently designed for them
I FCCP use is not appropriate for every truck
A Trucks with AC traction and lift are best
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AN Fuel Cell Power Packs

HYDROGENICS

C ORPORABTIODN
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Anawn Forklift Fuel Cell Power Packs

A The power pack is a fuel cell - hybrid
A A battery or super-capacitor is included to start the fuel

cell and act as an energy nk
AThe fuel cell fengine, 0o a hi
the battery or super-cap are packaged in a case to create

the FCPP

A These components are lighter than a lead acid battery
I Lift trucks use the battery for
I The case is extra-thick steel and contains cast-iron ballast weights
to meet minimum battery weight
A The sizes vary to fit the space normally filled with the
battery



anawn Why Fuel Cells in a Lift Truck?

A Why Fuel Cells in an Electric Truck?

I Exhaust fumes are not an issue
I Fossil fuels are not directly used

A According to a 2006 Battelle Study:

I Most users are dissatisfied with their batteries

I Most users are looking for cost improvement opportunities

I Downtime (battery change time) severely impacts the warehouse
A The savings come from:

I Quicker re-fueling

I The elimination of the battery room and battery technician

I Use of the battery room space for more warehousing space



aAwown Fuel Cell Project Center

A Established Augustl 2008

I 25,000 sq.ft. building

I Arbin computer controlled load
tester

I Testin tools and fixtures
I Data acquisition equipment
I 200 ft speed test lane
|
|

I 7% grade ramp
I 24 ft racking

A Hydrogen Supply
I Currently: Mobile Refueler (trailer;
6000 PSI)

I Final Step: Tube Trailer with indoor
filling station o

tell me more '
- wwwaiproducts.com/h2energy |
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