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Development of a Square-Wave Voltage Source for Laboratory Tests
of Inductive Power Transmission
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Karlsruhe Institute of Technology (KIT). E-mail: daniel.barth@kit.edu

Converter Cabinet 3-level Design

Software

—————————— — ——— —— — — — — — — — — — —

I
To PC | Real-time processor

|
|
i I | Filter Scaling | M t
Control unit (Ethernet) | I _— | Measuremen
Signal transition : } —~_ | : (IN)
| T | :L | |
: | | Higher-level control or |, Signal |
Currer_lt a:mp“tUde | Manual setting i : PLL check | Switching
monitoring and | T , | T : | signals (OUT)
RMS value | |Active frontend control : —r\_:_ PVtVfM A |
rectifier
calculation : dc voltage ac current | | | i : Switching
L e o | |1 | [PSsWM . | signals (OUT)
| : External inverter o > }
L —/——————— Modulation " _ __ __ __ __
Control elements
and protection
devices Analog Electronics
FPGA
IGBTSs, chokes Switching % Measured J. Switching
and DC-link signals Valuesstaﬁﬂg signals
Signal inversion
CapaCItO Is dead timaéngenerator
o Analog signal | }
) o level monitoring RMS
OUtpUt Curren& Safety circuit
sensors [ — {\; Amplitude K
| i T P —0—
\ Rectifier Inverter
Inverter _K} Jﬁ}
\
EMI filter and . '
Sensors 0 Fuse 100 A
: —

F 313 a
ZSS: / Contactor (2x) 500 pH _l Ain = J J
d Y

% - 25 uF| 2 mF x 50 uF \l/
yy

o—E—/——& -
%l;}—ll;}%ﬂ} o | |t |

-
Main Switch _L____ _L L hLl
T—ITT
J \\ J \\ J \ J \ J \ J

Protection EMI Filter  Choke Active Rectifier DC-link Inverter
IGBT 1,7 kV pre-charging  MOSFET 1,7 kV,

\

\ N , | Snubber Capacitors
mz?; / ; ==

’,‘ il '.41!!!'5 . "l .' s . “‘vl {

‘L%‘;"‘ ! Vi @ S |

D;"Iink §'§ S~ DC fuse
Inverter MOSFETs m /I Half-bridge phase

\"" 1
angle control
I 800 F ' ! i : 800 F ——1 X -
400} ] 400t /
Current Sensor _ | 0

=
output |/ k\ S

bushing | .
Construction 0 5 10 15 5 10 15 20
\\ V time (/,LS) time (/,LS)

C OkeS oA ‘
| Output voltage

d
N
p
)
b
|

voltage (V)
o A

o O

o O o
voltage (V)

© A
S o
S o

N |
o
o

IEH Daniel Barth, Johannes Scholl, Michael Stahl, Erik Wohr, Michael Suriyah, Thomas Leibfried i
Karlsruhe Institute of Technology (KIT), Institute of Electric Energy Systems and High-Voltage Technology (IEH) \W\WVV. k|t_ed u
EngesserstralRe 11, 76131 Karlsruhe, Germany



