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AC Transit

Serving 1.5 million peoplein 13
cities, 9 unincorporated areas in two
counties

67 million passengers
600 buses

2,200 employees
$390 million budget
594 buses (13 ZEB)

151 lines (27 Transbay)
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Original 30 foot Thor

e

e 30 foot Thor inherited from
Sunline industry

 60kw UTC fuel cell with
hybrid battery
configuration — 48 12v
lead acid batteries

« 2003-2006
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A330 Fuel Cells

UTC PureMotion120, 120 kw fuel cell
Zebra Sodium Nickel Metal Chloride Battery

400 mile range

actransit.org




A/C Unit
Fuel Cell Cooling
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Division 4 - 2007

The fueling stations

Control room

reformation of PG&E
natural gas provided by
Chewron Technology
Solutions

/ High temperature steam
|
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Zero-Emission Bay Area (ZEB S e

Advance Demonstration Program

e CARB Fuel Path Mandate

 Three bus demonstration program

 Twelve bus advanced demonstration program

« Consortium Agencies in ZEBA Program  samlrans

 Funding support for AC Transit program

 Requirement to operate buses in revenue service

California Environmental Protection Agency
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300L Running as a

Golden Gate Transit #10

« 5,000 Ibs. Lighter

« Better Batteries — 21 kWh Enter Deﬂifﬁfum

ion battery pack
* 162,652,000 Fuel Cell Hours

“Senior” fuel cell — over 21,000 hours+ :
« 1,315,000 Miles — UTC Fuel Cell Fleet g
« Over 5 million passengers in the Bay Area%"a.‘ll

“Like Disneyland in The Real World!”
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Division 2 - Emeryville Station

Solar Electrolysis (65 Kg/day) -\

e Liquid Hydrogen from
Steam Methane Reforming

* AC Transit solar system will provide 2,000 MWh/Year of renewable power
to the Emeryville Hydrogen Station and our other facilities

\

Charging Station Solar Panel Emeryville Station
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2 Linde 350 bar ionic compression

Gaseous H2 tube storage <---
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'~ -> 900 kg liquid H2 tank
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"~ Two New
Dispensers

Dispensers

*:'}_Compression and
_Storage
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Fuel Cell Bus Fleet Statistics

e

This Report?®

2012
Status

2016
Target

Ultimate
Target

Bus lifetime years/miles 35 800:—3/66 000° 5/100,000 12/500,000 12/500,000
Power plant lifetime® hours 3,800—15,000d 12,000 \’IQOM
Bus availability % 82 60 85
Fuel fills® per day 1 1 1 (<10 min)
Bus cost' $ 2,500,000° 2,000,000 1,000,000
Power plant cost®' $ N/A" 700,000 450,000
Hydrogen storage $ N/A" 100,000 75,000
cost ’ ’
Roadcall frequency miles between 5,600/ 2,500/ 3,500/
(bus/fuel cell system) roadcalls 21,500 10,000 15,000
hours per 7_14/
Operation time day/days per 5 7 19/7 20/7
week
Scheduled and FC4 12276
unscheduled $/mile 0.67 1.20 0.75
maintenance cost' FCS 13740
Range miles 260 270 300 FC6 12927
Fuel economy gn;::gf] gzzjﬁliglse?’\lt 7.26 7 8 FC7 130592 21472
FC8 62350 12467
FC9 85352 10114
« DOT/FTAtargets for FCEB FC10 123661 14865
FC11 118998 13788
o FCT7 fuel cell power plant surpassed target FC12 125107 14173
_ _ FC13 51215 4099
o Other fuel cells are rapidly approaching target FC14 131099 15108
FC15 105059 11849
FC16 117198 13868
actransit.org Fleet Totals 1,382,545 169,535
Average 106,349 13,041




Fuel Cell Bus Fleet — Availability

DOT/FTA 2016 Target 85%

FCEB Overall:
5% - VH Diesel Overall: 716%
o Gillig Diesel Overall: 88%

75% -

70%

FCEB VH Diesel Gillig Diesel
Battery

Related
IE%

Unavailable Reasons

 Bus Related: 11%
L us melale
» Fuel Cell System: 7% it ous Reisted JEERTE
e Hybrid Drive: 4%
_Battery: 2% Hybrid
d| Wzl Propulsion

b4 4%




Thank You!
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