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Fuel Cell 1.0 had Fuel Cell 2.0
Challenges Oorja Delivers
[0 Distribution: no solution v Distribution: methanol — 15 BG/Y
Technology: [ Storage: partial solutions v Storage: energy dense liquid
[0 Fuel Cells: uneconomical v Fuel cells: 50x more powerful

0 Customers: repeat commercial
volume orders

0Size: $5 billion addressable today,
going to $30+ billion with cost
reduction

0 Customers: automotive and
consumer electronics

[ Size: large but technology didn’t
deliver

Market:

0 Gross margin: negative [0 Gross margin: Positive
Economics: [ Fuel Infrastructure: high cost [0 Fuel Infrastructure: low cost
0 Customer paybacks: multi year [ Customer paybacks: 12 month
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Product Year Description Advantages

* Refuels in less than 1 minute

* Eliminates grid-charging of
battery

* Prolongs the life of the battery

Shipping Today

G Shipping 2012
G Shipping Future

The OorjaPac™ Model 3 is a 1.5kW
2008 liquid fuel cell that operates as an
on-board battery charger
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Commercial Facts for OorjaPac Model 3

" Shipped 500+ Systems in 3 years

" Backlog of 200+ Systems

=" Multiple Repeat Purchase Orders

" Annual Production Capacity of 650 Systems

" Deployed 75 units under DOE’s Market
Transformation Program
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Parameters Conventional Rapid Charging of Hydrogen Fuel Methanol Fuel
Charging of Lead Lead Acid Battery Cells Cells-OorjaPac
Acid battery

Runtime between 4-5 hrs 3 hrs 8-12 hrs
Charges or Refueling

Total Downtime per 30-45 mins 20-30 mins 4-8 min
Day for Battery Swap
or Battery Charge or

Refuel

Battery Life 3-5 years 2-3 years NA

TCO per MHE per Year $7,600 $6,900 $6,500

(7 Year life)

Infrastructure Cost S0.5 Million S0.2-0.5 Million S0.3-0.5 Million

(New installation)
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$8,000,000

$7,000,000

$6,000,000

$5,000,000

$4,000,000

$3,000,000

$2,000,000

$1,000,000

S0

Payback as Low as 5 Months

1

$1,374,181

Assumptions: 75 units, 2 shift, 7 year life |
Total Operational Savings: $3.2M
Payback Time Brown Field: 19 months

Payback Time Green Field: 5 months B

1,045,800

;

$714,861

2477',146

"

.

Current Operation

lu Capital Cost

Fuel costs

Hydrogen Operation OorjaPac Operation

i Labor for battery swapping / refuel

i Battery replacement and watering

i Vehicle / Fuel Cell Maintenance
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S5B total market consists of North

400,000 - . . . - $6,000,000 -

American units that are electric, run $5.226,406 S

o IESl two shifts and have 2 year payback or 6 2

-+ $5,000,000 -

better. Market grows to $12B by 2015 9

o= T as a result of cost reduction. S

:'é 343,281 -+ $4,000,000 Q

= 250,000 -+ -

5

O 200,000 -+ -+ $3,000,000 S

2 @ $2,843,750 164531 s

[« =

N 150,000 + 7]

) $1,560,000 4 $2,000,000 ©

= E=]

Q b

X 100,000 -+ S
©

S 97,500 1000000 =

50,000 -+ -

5

_ | . o

Model Il Model | Model IV Total

W Units @ Revenue Potential (S000s)
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Battery SOC Comparison

—m—Iax. Yoltage (Mo OP) —u—"Voltage Under Load (Mo OP) —0— 0P Max. Voltage (Good batt)
—o— OF Yoltage Under Load {Good batt) —#=— OP Max. Yoltage (Bad batt) = 0P Voltage Under Load (Bad batt)
23.00

31.00

29.00 y 3
F 3

27.00

25.00

23.00

Battery Votlage (V)

21.00

19.00

17.00

15.00

13.00

Note: Data normalized to 1 wk (6 days)
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2006-'07 2007-'08 2008-'09 2009-'11
System Power 0.5 kW 1.2 kW 1.5 kW 1.5 kW
Output 4.5 kW
Stack Life (Hrs) 500 1800 4500 8000
System Power 2.9 12.0 17.5 26.3
Density (W/liter)
Technology * Methanol X-over * Anode Stability = * MEA Durability = *Catalyst Loading
Challenges * Power Density e Fuel Efficiency *Water Neutral
Addressed
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Wide Breadth of Oorja’s DMFC Technology

-Thermal Mgmt
- System Integration

Samsung SFC Oorja Comments

Nominal Power (W) 25 250 1500 and 4500 18X higher
— Military mobile and  Forklift and Backup
A PRI portable portable Power
Output current (A) 1 20 62.5 3X higher
System Power 231(Model 3)
Density (W-Hr/liter) 153 185 268 (Model 1) 1.5%
Stack Life (Hrs) 5000 8000 1.6X
-MEA Design
Core Technolo ~System -System :\S/\tlz(’;I;rDl\sljﬁg ement || POWer Scalability
&Y integration integration 8 -Wide Design Capability

Samsung

SFC

Oorja
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et i

A 4

Power substation

G Jelecom Tower

*Mission critical
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» Industrially produced from natural gas,
»coal (reducing NOx, SOx)
» ldeal liquid energy from waste,
» biomass (GHG reduction)
» Non-explosive, low flammability
» Decreased dependence on oil
» Methanol economy (Nobel Laureate Dr. George Olah)

> Rice straw
Biomass > Corn silage
> Switch grass

> Black liquor (pulp industry)
> Lumber mills

> Glycerol

> Demolition waste

> Animal waste

N Municipal/
Landfill gas 0 industrial
' Nl waste

> Natural gas
Fossil fuel > Coal

> Methane Hydrates
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Oorja-A Compelling Story

Technologically Repeat Volume Financially
Superior Sales Compelling
Traction in $5B Breakeven

l

Tier 1 Customer

Increasing

| | /
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