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Major components between BEB(Battery
Electric Bus) VS FCEB(Fuel Cell Electric Bus)

BEB components FCEB components
* Traction Motor * Traction Motor
e HV batteries(Energy Storage) e HV batteries(Energy Storage)
* Inverters(DC to AC Voltage) * Inverters(DC to AC Voltage)

e Converters(DC to DC High Voltage) * Converters(DC to DC High Voltage)
e Converters(DC to DC Low Voltage) e Converters(DC to DC Low Voltage)
* HV junction box * HV junction box
e Charging Port * Fuel Storage(Hydrogen)

* Fueling standards(SAE)
e Fuel cell



Traction Drive Motor(AC or DC




Energy Storage System(ESS) High Voltage
Batteries. 525kW

BEB High Voltage Batteries are located BEB High Voltage Batteries are located
in the roof compartment. |n the engme compartment




FCEB Energy Storage System(ESS) located in
the roof compartment. 100kW




Inverters(DC to AC Voltage)

* The high-voltage inverter
converts direct current (DC)
from the batteries to alternating
current (AC) to power the
traction drive motors and other
components that require AC
power.




Converters(DC to DC High Voltage)

* The high-voltage converter
converts direct current (DC)
from the HV batteries to direct
current (DC) to power the
traction drive motors, air
compressor, power steering, air
conditioning and ETC.




Converters(DC to DC Low Voltage)

* The high-voltage converter
converts direct current (DC)
from the HV batteries to the
direct current (DC) to charge
low-voltage batteries. Some
FCEB will have two converters.
The additional DC converter
supplies power to the fuel cell
cooling system fans and 60ft
artic buses with two air
conditioners.




High Voltage Junction Boxes(HVJB)

e HV Distribution Box

 Safely distributes HV from ESS to
HV components.

e Contains fuses, contactors,
voltage sensors, current sensors,
allowing complete control of the
HV energy.

* Access requires special PPE and
training.




Charging Port for BEB

* Connects depot charging
equipment to BEB.

* Facilitates Controlled Area
Network(CAN) between
vehicle charge controller and
charging equipment.

* SAE J1772 CCS Type-1.
* 150kW maximum power.

. CCS TYPE 1

(SAE J1772-2009)




Hydrogen Fuel Storage

Hydrogen fills at two different pressures.
350 BAR(5,250 PSI) for heavy-duty vehicles
anﬁl_ 7IOO BAR(10,500 PSI) for automotive
vehicles.

Type lll: pressure vessel made of a metallic
liner fully-wrapped with a fiber-resin
composite. Max temperature is 120 Deg. C.

Type IV: pressure vessel made of polymeric
liner fully-wrapped with a fiber-resin
composite. Max fuel temperature is 85 Deg.
C. Needs pre-cooling with fast fill.

The energy in 2.2 pounds (1 kilogram) of
hydrogen gas is about the same as the
energy in 1 gallon (6.2 pounds, 2.8
kilograms) of gasoline or 5.67 pounds of
natural gas(GGE)Gasoline Gallon Equivalent
or 33.7kWh of usable energy.




Hydrogen Fueling Standards(SAE)

* SAE J2600 applies to the design e SAE J2799, Hydrogen Surface

and testing of Compressed Vehicle to Station
Hydrogen Surface Vehicle (CHSV) Communications Hardware and
fueling connectors, nozzles, and Software.
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Fueling Interface



Fuel Cell Manufactures




How fuel cell works

* Hydrogen fuel cells produce
electricity by combining
hydrogen and oxygen atoms. The
hydrogen reacts with oxygen
across an electrochemical cell
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BEB and FCEB Commonality. OEMs are working on one platform for
different types of propulsion systems. 90% of the bus has parts
compatibility. This saves on parts cost and inventory. Helps save money
for your agency.

FCEB
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Technician and Operator Training

» OEM- bus systems, low and high
voltage, CAN systems, PM service.
Operator training.

» Ballard/Plug Power- fuel cell PM
service, component diagnostics

and repair.

» Basic lifesaving(BLS)
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Upcoming SunlLine hydrogen project. Ford Transit Van.
Partners CALSTART and US Hybrid

e 15kg hydrogen fuel storage
e 250+ estimated in the range

e 40kw US Hybrid fuel cell
e 120kw traction drive motor

* 2 Wheel Chair positions
* 4 Forward seated positions




Upcoming SunlLine Hydrogen project. Ford E450 Cutaway
Paratransit. Partners US Hybrid and A-1 Alternative Fuel
Systems.

Revised: Project Specifications

Ford E-450 Cutaway Ford F-53
Bus Type Stamdard Bus Type Low-floor
GVWVW R 14,500 lbs GVWER 22,500 |bs
Range 250+ Range 250+
H2 Fuel Capacity 1.4k H2 Fuel Capacity 19.6kg
P5l 5,000 P35l 2,000
Seats 128 20r 108 3 Seats 1283
Payload =4 D00 s Payload =5, 0000 s
Feak Torgue TG FPeak Torque TBD
Wheelbasze 178" Wheelbase 150~
Added weight ~F00Ibs Added Weight ~700bs
Fuel Storage Location In Luggage Compartment Fuel Storage Location Roof Mount

—

Alternative \
Fuel Systems
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Questions?

Thank you!

frytych@sunline.org
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