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Fuel cell engine from Tsinghua-Sinohytec
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Background

An intercity transportation

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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Modeling
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Matlab
Simulink



Objective
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Several scales : several sizes, several frequencies
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Torque at the wheel
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Fuel cell system



System and models

13

Electrical circuit
Interior permanent 

magnet synchronous 
motor

Battery Fuel cell systemTorque at the wheel



System and models

14

Electrical circuit • Load-following mode

• DC/DC mode



System and models

15

Electrical circuit
Interior permanent 

magnet synchronous 
motor

Battery Fuel cell systemTorque at the wheel



System and models

16

Interior permanent 
magnet synchronous 

motor

dq0 transform
ia, ib, ic id, iq



Structure and control
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Electric motor control Energy managementMain control loop
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Main control loop
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Electric motor control

SVPWM :



Structure and control

21

Electric motor control Energy managementMain control loop
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Energy management
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Energy managementElectric motor controlMain control loop
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Conclusion Questions ?

Thanks !
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ANNEXE 1
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