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Technology Validation Strategy

* Conduct learning demonstrations of
hydrogen infrastructure in parallel with
hydrogen fuel cell-powered vehicles to
glolgw a commercialization decision by

5.

* Test, demonstrate, and validate complete
system solutions

* Re-focus hydrogen R&D program as
appropriate



Controlled Fleet Performance Targets
(From solicitation RFP, Appendix C)

« 2009 Performance Targets — o vt
:
~ FC Stack Durability: 2000 hours | _ rogrese
— Vehicle Range: 250+ miles toward 2015
— H2 cost at station: $3.00/kg targets

« 2015 Performance Targets —, Subjectof

~ FC Stack Durability: 5000 hours | Sroecm

— Vehicle Range: 300+ miles validate

— H2 cost at station: $1.50/kg tza(ggts




Proven for All Climates

Station/Vehicle Location

Climate
Cold Moderate | Hot Arid | Hot Humid
SF/Sacramento CA X X
Southern CA X X
Detroit Ml X X
Wash. DC/NYC X X X
Orlando FL X X




Successful Teams Announced
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Team Summary — ChevronTexaco

/ChevrunTexaco\
%% UT_[‘.:_FIu_eI Cells

Conterminous US - Proposed Hydrogen Fueling Stations
ChevronTexaco and Hyundai

Hydrogen Fueling Stations :
Proposed Statigne | g
-,';HE‘E"_

e 32 Fuel Cell Vehicles
-SUVs
-2 Fuel Cell Generations

* 6 Fueling Stations




Team Summary — DaimlerChrysler

d I
DAIMLERCHRYSLER

bp

- {:} /

Conterminous US - Proposed Hydrogen Fueling Stations
DaimlerCrysler and BP

Proposed Staticns

* 36 Fuel Cell Vehicles

-F-Cell Vehicles &
Sprinter Vans (Gen 1)

-2 Fuel Cell Generations

8 Fueling Stations




Team Summary — Ford

Conterminous US - Proposed & Existing Hydrogen Fueling Stations,|

Ford and BP

=

Hydrogen FI.IEI-|.I";E“5|EIEI.'.|‘;:
Proposed Stations
@ Feed and BP

Existing Stations
A& Ford with Others
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« 26 Fuel Cell Vehicles

-Ford Focus Vehicles
(Gen 1)

-2 Fuel Cell Generations

7 Fueling Stations




Team Summary — GM
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Conterminous US - Proposed & Existing Hydrogen Fueling Stations
General Motors and Shell

Flod
s

Hydrogen Fueling Slillnnsi

* 40 Fuel Cell Vehicles

-Opel Zafira Vehicles
(Gen 1)

-2 Fuel Cell Generations

* 7 Fueling Stations
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Project Begins to Create Network of H,
Refueling Stations in 4 Regions of US

Northern California  Southeast Michigan
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Composite Data Examples (25)

A, Critical Progran Meircs:

1. Fuel Cell Dnarability, Actual ws, DOE Targets, ALLOEM s
2. Weliels Ranges, Actual v DIOE Targets, ANCOEM s
3. H2Production Cost, dohnalsProjections ws. DOE Targets

B. Compostie Performance Tracking:
Fehicks

Eelishality (FC Systern & Ponrerbrin, MTEF)
Start Times vs. DOE Target

Fuel Econorye: D, On-Foad

Honnalmed Vehicle Fusl Econony

Fuel Cell System Effviency

. safety Inmderts - Vehicle Oparation

10, Weight %% Hydwzen

11. Mass of Hydwogen per Liter

Sl sl g [ e

12. Vehirle Hydiogen Tark Cyele Life

Fuel Cell Durability
Actual vs. DOE Targets
All OEM's, All Fuel Cell Stacks
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Hydro gen Bfrasbucture

13. H2 Production Efficiency vs. Prooess

14, Combmed Heat and Porprey (CHEP) Efficiercies

15 H2 Production Cost vs. Process

16 H2 Punty vs. Production Process

17. Hydiogen Inpurtties - Eange for Production Process 4

12, Histogram: Fefielmz Fate

19, Averaze Mantenance Hons - Scheduled and TTnscheduled

C. High Level Program Pogress:
Vehicks
20. Eange of Actnal Arbist Tenperatures Thring Velucle
Operation — A11 Vehicle Tearns
21, Histogram: # Vehicles vs. Operting Hoursto Date
22 Histogram: # Vehicles ws. Mliles Traveled to Diate

23, Cunmlatome Vehicle Miks Traveled - Al Taams
24, Progiession of Lowr to High Pressare Onboard H2 Stowage

Hydro gen Bfrasbucture

25 Cunmlatore Hydrogen Producton — A1l Teams

Range (miles)

Max
E Median
Min

Vehicle Range ™
Actual Ranges vs. DOE Targets
All OEM's

I‘
100 \

2002 2004 2006 2008 2010 2012 2014 2016
.::-_: Actual/Projected vy Target

350

300

250 ~

200 +

150 ~

70

Fuel Economy
All OEM's

(1) Calculated from dyno results and useable fuel on board

60
50 4

40

mi/gge

30 4
20 4

10

1

Dyno m

(1) One data point for each make/model

(2) One data point for the on-road fleet
average of each make/model

On-Road @

H

Max
Median
Min

# of Vehicles (all Teams)

Progression of Low to High Pressure On-board H2 Storage

120

100 +
80 -
60 -
40 -
20 -

0,

'05 Q1
'05 Q2
'05 Q3
'05 Q4
'06 Q1
'06 Q2
'06 Q3
'06 Q4
'07 Q1
'07 Q2
'07 Q3
'07 Q4

W 5000 psi tanks @ 10000 psi tanks ‘
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Questions?




