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OVERVIEW A=

i 7 Elected Board Members
1.5M people in service area

364 square miles

128 lines (18 transbay)
16.7M annual service miles
2,200+ FTE's

7 facilities (4 bus-3 support)
637 buses (58 ZEBs)
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Most abundant element in the universe, enables the sun to warm the
Earth and help create the water that sustains life. This simplest of all the
elements may also provide the key to finding a clean fuel source to
power the planet.



Excess

Hydrogen
(for reuse)

TEER.

Individual Fuel Cell

Polymer electrolyte membrane (PEM)
PR S fuel cells are used to power fuel cell
SYEHE vehicles.

Hydrogen is fed into one side of the

: -—"—" fuel cell while oxygen from the air is

fed into the other side of the fuel cell.

The hydrogen and oxygen combine to
form water while producing electricity
to move the bus.
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“Proton Exchange Membrane”
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COMPONENTS OF THE FUEL CELL HYBRID SYSTEM

Q Hydrogen Storage
A/C Unit
*' Fuel Cell Cooling
Electronics

Cooling
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Energy Storage
System

Motive Drive System otor Controller
(Drive Motors/Gearbox) Accessories (Inverter)



DOMINANT

Cooling System H, Storage — 40 kg Capacity

Lithium-ion Battery —
76to 125 kW / 21 kWh

Pure Water
Vapor Exhaust

24V Batteries
Electric Drive Motors

Air Compressor

Brake
Energy Management System Resistors
Fuel Cell System Air Intake

120 kW

Larger fuel cell provides electrical power to the traction drive motor
Fuel cell ramps up & down like an engine based on throttle demand
Great for highway commuter routes with hills



BATTERY - DOMINANT

: Front Crash Guard
Front Roof Hatch  Antenna Pedestal Tank Isclation Valves
’ \ l/ H, Tank Modules
|I Battery Thermal Management System
- - ﬂ.-.‘- i

Rear Electric HVAC Intake

Rear Roof Hatch

Energy Storage System (ESS)

Inverter/Motor Radiator

High Voltage Radiator Vent

Battery packs provide electrical power to the traction drive motor
Smaller fuel cell recharges batteries while the bus is on the road
More steady operation of the fuel cell



HYDROGEN BUS FUELING
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HYDROGEN FUEL STATION

80" by 40’ footprint
Liquid H2 storage tank

Vaporizer towers
Compressor or cryo-pumps

H2 gas buffer tubes
H2 station dispensers g



S ——

DEVELOPMENT

Mechanic Development

ege _ o . FCEB-BEB C H
0 safety & Familiarization

. . Orientation and PPE/High Voltage 8

1 Advanced Diagnostics
D Approx' 318 hours Of ZEB Power Train Technology 40
specific training —— -

Energy Storage System 40

5-Week Technical Training Program

SAFETY STARTS|
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KEY TAKE AWAYS

Other facilities — bus servicing, washing & cleaning, maintenance
buildings, paint booths

Plan to scale for growth or do it all at once

Technology partners — bus & infrastructure OEMs, consulting
frms

Emergency response — OEMs, first responders, LE & other
regulators

Cost analysis — do your homework, reach out to
agencles/associations




QUESTIONS?
THANK YOU!
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