


SMARTER ENERGY THROUGH FOCUSED FUEL CELL INNOVA
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RETURN ON INVESTMENT (ROI) MODEL

As a point of reference for end-user ROI calculations, Ballard has created a comprehensive business model that compares the total lifecycle cost of extended
backup power capacity via batteries versus use of a fuel cell solution, at a greenfield cellular base station site.

Key assumptions that drive the analysis in the model are:

1. Capacity — We will assume the design is for backup power capacity of eight hours.

2. Analysis Period — This model analyzes lifecycle costs over a period of 10 years, after which it is assumed that all equipment at a given site has zero
remaining value and will be replaced.

3. Hydrogen Supply — A fuel cell system requires a hydrogen source in order to generate power. Direct hydrogen can by delivered in standard hydrogen
gas“T cylinders”and fed into Ballard’s FCgen-1020ACS fuel cell product. Alternatively, hydrogen can be generated on-site by reforming natural gas and fed
into Ballard’s FCgen-1300 fuel cell product. This model facilitates a comparison of these two alternative fuel cell options to the battery alternative.

KEY ASSUMPTIONS

MODEL: DIRECT HYDROGEN FUEL CELL SOLUTION:

Discount rate: 10% Lifetime: 10 years

Investment tax credit: 30% of fuel cell capital cost* System efficiency: 45%

Depreciation rate: 25% for all capital Price (2010 target): $2,800 USD/KW net

Power output: 3 KW net Fuel cost: $35 USD/kg

Number of start-ups per year: 12 (one power outage per month)
Lifetime: 3years System efficiency: 30%

Charging efficiency: 80% Price (2010 target): $3,200 USD/KW net

Price: $.0.50 USD/Ah (Installation @ 20% of price) Fuel cost: $12 USD/1,000 cubic feet

*Through 2016, the US government is offering incentives for the purchase of fuel cell solutions in the form of tax credits equal to 30% of the purchase price (up to $3,000 USD/kW).

ECONOMIC RESULTS = Additional Backup Power Capacity: Fuel Cell vs. Battery Solutions

This chart illustrates the difference in cumulative cash flows $20,000

between a fuel cell solution (using direct hydrogen or using $17.500

reformed natural gas fuel) and a battery solution. As results :

of these comparisons illustrate, telecom operators will realize Al 0y

a substantial positive payback over the lifecycle of the fuel cell $12,500 -

. . . L . . . Payback period
installation, even with an initial higher capital investment for a $10,000 between 1and
fuel cell solution. Both the direct hydrogen and reformed natu- $7,500

ral gas options offer similar payback periods in comparison to $5,000

batteries, up to three years. The relatively low cost of natural gas $2,500
results in a net present value of $9,800 per site, while direct
hydrogen delivers a net present value of $6,700 per site. These
savings grow linearly with the number of sites in a network.
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CONCLUSION

As this analysis demonstrates, fuel cell systems offer lifecycle cost savings for emergency backup power requirements. Direct hydrogen systems are being
deployed now, with reformed natural gas fuelled systems to be available in 2010. Suitable for emergency use or even as supplemental power in newly
industrialized countries, these reformate fuelled systems will expand the ability to site systems in remote locations.

Economic consideration is just one factor, albeit a critical one, that can contribute to the selection of fuel cells over incumbent technology. Other factors to
consider include the ability to remotely monitor and verify the backup capacity at any given site, space and weight-related issues, temperature dependent
lifetime, and environmental impact. Contact Ballard to learn more about leveraging fuel cell technology.

Specifications and descriptions in this document were in effect at the time of publication. Ballard Power Systems, Inc. reserves the right to change specifications, product appearance or to discontinue products
atany time (04/2010).

BALLARD, Ballard®, Powered by Ballard®, FCgen™ and FCvelocity™ are trademarks of Ballard Power Systems Inc.



