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g What do you think about electric cars?
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B Possibilities
S Over-Actuation

Suspension
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Steering



Possibilities
ST Concept vehicle Hjulia

» Steering
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Possibilities “
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Possibilities
Force allocation p-split
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Possibilities
Active suspension during braking

Passive 41.43 m Active 40.64 m
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Active suspension

Active 71.1 km/h

Passive 69.8 km/h



Challenges
ST What happens if electrified vehicles fail?
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Vehicle with fault-
tolerant control




Challenges

What kind of faults can occur?
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5. Transform
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N=4 Classified faults




Challenges

S Fault analysis — modeling of selected fault
Armature Field
Zggtar%? weakening

e Charateristics of electrical machine

e Typical and severe PMSM fault.
- Inverter shutdown fault.
- Beyond nominal working point,
thus field-weakening range.
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Challenges
Results — electric fault @ 50km/h

LH curve
Wheel 3

LH curve
Wheel 4




yaw rate in rad/s
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Challenges

Fault classification method
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Severity Rating for

A(ay) in m/s?
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Sc
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Range Rating/Class Description
0to 0.5 1
0.5to0 1.5 2
1.5t03 3 HIGH
3+ 4 VERY HIGH
0to 0.5 1
0.5t0 1.25 2
1.25t0 2.5 3 HIGH
25+ 4 VERY HIGH
0to 10 1
10 to 25 2
25to 50 3 HIGH
50 + 4 VERY HIGH
Oto3 S1 LOwW
3to 15 S2 MEDIUM
15 to 40 S3




st Challenges
SR How to assist the driver?
Results with force allocation strategy
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Controller type:

Simple FA' ———Optimized FA ——ESC uncontrolled

Input: Inverter-shutdown - Faultatwheel3 - T,,=1s - v,=120km/h - R=225m
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