SPEC IEEE Power Electronics Society -
| ] souTHERN FOWER
X ELECTRONICS CONFERENCE

Fast Hardware Protection for a Series-
Series Compensated Inductive Power
Transfer System for Electric Vehicles

A. La Ganga, R. Ruffo, V. Cirimele, P. Guglielm1

Department of Energy “Galileo Ferraris™
Politecnico di Torino, Torino, Italy

Acknowledgments: MS
IEEE 4

EEEEEEEEEEEEEEEEEE

oo, | POLITECNICO
. %.7% | DITORINO
=
’@@5@

S
3

o
=)
i

.




SPEC IEEE Power Electronics Society

| souTHERN POWER
i \ ELECTRONICS CONFERENCE

Outline

* IPT basics

* Adopted simplified model

* The need for fast protection
* Adopted solution

e Simulation

e Implementation and testing



SPEC IEEE Power Electronics Society

| | souTHERN POWER

\ W ELECTRONICS CONFERENCE

Basic IPT system for EV
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Simplified circuit model (FHA)

G G
,[1 '] | ,[2
v | ||
n@ | L 8L RZ|%
7t
1 1

Wo

N VvV I11Cq N v Lo C

Series-series compensation




SPEC IEEE Power Electronics Society

| | souTHERN POWER
o ELECTRONICS CONFERENCE




SPEC IEEE Power Electronics Society

] souTHERN POWER
- ELECTRONICS CONFERENCE

w2 M2

I Vi

I N T T

Ch M (72

e~ D

1 1

LY 8L RZ|V
Zr



SPEC IEEE Power Electronics Society

| ] souTHERN FPOWER Ci p O
|
|

\. 5 ELECTRONICS CONFERENCE Il :




SPEC IEEE Power Electronics Society

Q L EEEJ?SSS:ES%TFEHENCE 31 : {?l }1\4. ﬁjz >12
n® L L RZ|V
-7t




SPEC IEEE Power Electronics Society

] souTHERN POWER
- ELECTRONICS CONFERENCE




SPEC IEEE Power Electronics Society

| souTHERN POWER
i \ ELECTRONICS CONFERENCE

Studied architecture
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Studied architecture
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TO BE PROTECTED
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Simulation scheme
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Simulation scheme LOAD
DISCONNECTION
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Real implementation

Components Symbol Model

Zener diode D.q IN5368B
Zener diodes D.o, D.3 IN5388B
Thyristor T MCO150-12101

Filter capacitors Cr1, Cyo, C'r3  C4BSPBX4300Z
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Real implementation

Components

Zener diode

Zener diodes Rated curr =150 A,
Thyristor Max. Forwad surg. Curr =2 kA
Filter capacitors Max. current rate of rise = 500 A/us

SAFETY FACTOR 2 WITH RESPECT
TO SIMULATION RESULTS
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Real implementation

Thyristor Diode bridge
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Filter

Inductor L, .
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Zener diodes
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Laboratory test
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Conclusions

* The implemented fast hardware protection resulted
effective

 [It1s based on few simple components
It does not need to be controlled
* Automatic recover 1f the fault does not perstist

 The fault can be detected from the trasmitter side that
can turn-off the system
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Thank you!

Any question?

You can write me at vincenzo.cirimele@polito.it
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