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Bus prototypes for 2022 Beijing Olympic Games
* Longer mileage (500km)
* Higher speed (100km/h)

Better climbing ability (max 20%)

Starting up at lower temperature (-30°C)

80kW polymer electrolyte membrane fuel cell engine
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Objective
Several scales : several sizes, several frequencies

Characteristic Size
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Speed, Acc.
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[ Battery J [ Fuel cell system ]
Interior permanent
magnet synchronous
motor




INTERNATIONAL

ELECTRIC VEHICLE SYMPOSIUM & EXHIBITION

System and models

ffjii:“ 1D DDDD@DDQ
T ==

F‘
Wheel resistance’ E

Fz cos(agr }l e
W dgr

Propelling force




INTERNATIONAL

ELECTRIC VEHICLE SYMPOSIUM & EXHIBITION

System and models

[ Battery J [ Fuel cell system ]
Interior permanent
magnet synchronous
motor




INTERNATIONAL

ELECTRIC VEHICLE SYMPOSIUM & EXHIBITION

System and models

Batter

1%t order Thevenin battery model Pacsr, *— — I I
look up tables for Vocv, RO! Rl! Cl

@112t ¢ 10




INTERNATIONAL

ELECTRIC VEHICLE SYMPOSIUM & EXHIBITION

System and models

[ Battery J [ Fuel cell system ]
Interior permanent
magnet synchronous
motor

11




INTERNATIONAL

#\ &% ELECTRIC VEHICLE SYMPOSIUM & EXHIBITION

System and models

Fuel cell characteristic
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* Load-following mode
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System and models
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Structure and control

I, g
. S\ =
Target l

Wmotor

Current

Control

EalE S’

;

Currents ’_,
Welecs Ve

He."ec'

Inverse | a,.r

Transform
I_,

carrier

1 SVPWM

T
)
som |
l.I

e T
o S R

SVPWM : N
Vs (010) Vs (110)
ref
Vi (o11) /[ Vi (000) i Vi (100)
Vs (111) /B
DC/AC V5 (001) "V, (101)
gares
W {01 Vo (100
y 51 /\\
xNv—L \
i o
L o BN Ar—1L\
JE—\ e
) / L . L \
1||I'I!J|Jl. [FRLLLY) Vi (10
x\\ ¥ 1) .-1_\ J’.r
Ly /N WL

20



- BYEVS32  |INTERNATIONAL

Lgﬁ,...... ELECTRIC VEHICLE SYMPOSIUM & EXHIBITION

Structure and control

{ Main control loop } { ] [ Energy management J

@112t ¢ .




EVS32 |NTERNATIONAL

ELECTRIC VEHICLE SYMPOSIUM & EXHIBITION

Structure and control

Energy management
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ANNEXE 1
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Fig. 1.13  Schematic illustration of a typical fuel cell system (from [21])
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Hydrogen fuel

Y
) Load
H® ions through electrolyte e.g. electric
— ] = T motor

Electrons flow around

Oxygen, usually from the air the external circuit

Fig. 1.9 Electrode reactions and charge flow for an
acid electrolyte fuel cell (from [16])
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Channal for
distributing air
over cathode

Channal for supplying
Hydrogen supplied hydrogen to surface of
through here anode

Fig. 1.11 Internal manifolding (from [16]) Fig. 1.12

Main components of PEMFC stack (from [20])
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Fig. 1.10 Cathode structure with a cata-
lyst layer and a gas diffusion layer (from

[17])
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