Bringing Hydrogen Fuel Cell Electric
Vehicles to the Golden State

Real and ready for market launch @:‘%

DRIVING FOR THE FUTURE




The cars are coming &

Daimler/Nissan/Ford joint development
announces 2017 launch of affordable FCEV

HyundaiTucson ix35 FCEY L2813 - ~

production launch 2/26/13

TOYOTA

Norbert Reithofer
Toyota partnership with BMW 1/24/2013
! | Toyota announces sedan-type FCEV
= ...i launch in 2015 9/24/12 3

Completed world’s largest single
FCEV & H, Demonstration to date
(50-50 DOE-Industry cost share)
» >180 fuel cell vehicles and 25 hydrogen
stations -
+ 3.6 million miles traveled; 500,000 trips 4 Partners 3
ir Products Daimler Hyundai
* ~152,000 kg of hydrogen produced or gp Ford Kia
dispensed; >33,000 refuelings Chevron  GM UTC Power
i ,_ |Natior|al Fuel Cell Bus
Durability 2,500 Program (DOT)
Range 196 — 254* [Demonstrating fuel cell buses for passenger
- service (NREL data collection)
Efficiency 53 - 59% - Report published on 18 fuel cell|
i : : buses at three transit agencies
Refueling Rate 0.77 kg/min 1 ka/min . In 1 year: > 250,000 miles
Status Status Ultimate + ~12,000 hours durability
(NG Reforming) (Electroylsis) Target + 2x higher fuel economy than
H, Cost at $7.70 - $1000-  $200- Somvenionsl buses
Station $10.30/kg $1290/kg  $4.00/kg
*|Independently validated a vehicle that can achieve a 430 mile range.

2EME_eNengy.gov

4 | Fuel Cell Technologies Program Source: US DOE 3132013



Progress Example- Fuel Cells ENERGY | 5roroy Effioncy &

Renewable Energy

Projected Transportation Fuel Cell System Cost
Projected high-volume -projected to high-volume (500,000 units per year)-
cost of fuel cells has 3300 1 sa7smw T
been reduced to $47/kW  _ B el Estmete R
(201 2) * L Balance of Plant (S/kW,
= includes assembly & target of $30/kwW
4 5200 Stack (SHW)
- More than 35% % -
reduction since 2008 % 5150
7 $108/kW
i % SO4IKW Target
» More than 80% o $100 STIKW oo $307kW
- . w
reduction since 2002 - SS1KW S40/kW sa7ikw l
« More than 5-fold o M I I B R B E B
reduction in PGM 2002 2006 2007 2008 2009 2010 2011 2012 2017
i s300 Projected Costs at Different Manufacturing Rates
* Need continued R&D 5201 —+=2007 Cost
to reduce PGM and z —=-2012 Staus
achieve durability % 200
@
targets (5,000 hrs) 2 %150 o
*Based on projection to high-volume manufacturing (500,000 E $100 —_—
unitsfyear). The propected cost stalus rs based on an aralyss of W 347
slale-of-the-art compornents that ave been developed and 5’,‘ $50 +
demonsirated through the DOE Program af the laboratory
scale. Addional efforts would be needed for mlegraton of $0
o into & compi syslen thal meets 1,000 128 000 250,000 375,000 500,000
durabitity in i Annual Production Rate (systems/year]

2| Fuel Cell Technologies Program Source: US DOE 3 3 COre. SNETgY. gov

U.5. DEFARTMENT OF EI"IF.‘I'gy' Efﬁciency &

Hydrogen PrOdUCtion 51rategies E"ERGY Renewable Energy

Goal: Develop technologies to produce hydrogen from clean, domestic
resources at a delivered and dispensed cost of $2-$4/gge H,

1 Distributed Production (not dispensed)
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FCEVs significantly reduce GHGs @Z@;
eIV FOR T R
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Figurs 1.8a. Weil-to-Whasis Analysis of Groenhouse Gas Emissions. 0001_well _to_wheels _gge_petrol
ate pessible through the use of 8 variaty of advanced T
transpartation l:dmuluq-es and fuels, including fusl cell electric vehicles using hydrogen from a varisty of sources, eum_use.
Notes: (1) snalysis based on & mid-sized car; (2] assumas the state of |he technologies expectad in 2035-2045; (3)
ultra-low-catbon renewable aleciricity includes wind, solar et.; (4] the lfo-cy af vehicle and 7
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A California Road Map N ey e

1o the Golden Stale

COMMERCIAL LAUNCH OF FCEVS

DXPECTED ABCUMD 2015

© Develop station network O
® 68 stations to launch
® 100 stations to self-sustaining
@ Accelerate station implementation e
® Timeliness, performance, path to ST
profitability
@ Promote hydrogen readiness
¢ Communities, businesses, consumers

www.cafcp.org/roadmap




Building a statewide network

Map of 68 Hydrogen Fueling Stations: Existing, In Development and Needed
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Worldwide commitment

DRIVING FOR THE RUTURE
Germany: =
100 stations by 2015 -
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Scandinavia: Korea:
at least 15 stations by 2015 43 stations by 2015
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i
Fill hundreds
of vehicles per
station.

- " [ 5-7 minutes "__P”
to refill.
| Zero
fallpipe
emissions.

Hundreds of zero-emission fuel cell electric vehicles are on the road today and tens of
thousands are coming beginning in 2015. With about 100 stations statewide, customers will
have sufficient access to hydrogen fuel to replace a conventional vehicle with an FCEV.
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AUTOMOTIVE

Chrysler
Daimler
General Motors
Honda

Hyundai
Nissan

Toyota
Volkswagen

TECHNOLOGY
AFCC

GOVERNMENT

CA Energy Commission
CA Air Resources Board
South Coast AQMD

US EPA

US DOE

US DOT

CIATE
AC Transit
Air Liquide
Air Products
Ballard Power Systems
CalState LA
CDFA
CEERT
EIN
Hydrogenics
ITS — UC Davis
Linde
NFCRC - UC Irvine
NREL
P ech Labs®

== ... SoCal&gs
B SunLine Tansit=
UTC Powe

- R86%n Onsite
- “"*;{C _—Sandia Nationafabs

California Fuel Cell Partnership

www.cafcp.org
info@cafcp.org




