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Control Methods for WPT Systems with Higher Order Compensation 
Schemes

Wireless Power Transfer for EV battery Charging:

WPT can be achieved by various means but the most prominent for mobile
devices and EV charging is inductively coupled power transfer (ICPT). ICPT uses
the magnetic coupling of a primary and secondary side inductor to transfer
power. WPT can be subject to varying transformer parameters during operation/
between use due to the air gap present. This is expressed in the coupling factor K
which is a ratio of how well coupled the system is. Compensation networks are
used in WPT systems to filter harmonics from the square wave output from the
inverter, to increase efficiency by maintaining unit power factor and maximise
power transfer.

Compensation Schemes: Load Independent 
Operation: Means that 
aspects such as current, 
voltage and resonant 
operation remain 
constant under varying 
loads or coupling 
factors.
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Control Methods:

Frequency control can be
used to control the
inverter output to achieve
resonance. By tuning the
frequency to include a
small inductance ZVS can
be achieved.

Control Method:

A Buck or Boost
converter can be used
to control either the
input voltage U1 to
control the output
power or similarly a
converter can be
placed after
rectification to control
the load voltage Uo.
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Load Independency Simulation Results
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Resonance

𝑀 = 𝑘 𝐿 𝐿 

LCL is similar to the PP network but with
an additional inductor. This inductor is
present to achieved zero voltage
switching (ZVS) and protects the
capacitor from instantaneous voltage
changes present in the square wave
output from the inverter.

The LCC topology is an evolution of the LCL with the split 
compensation  capacitor. The topology can also avail from 
ZVS with a load and coupling independent resonant 
operation.

From the power out
equation it can be seen
that the easiest aspect for
power control is the input
voltage. A Buck/Boost
converter can be used to
control the input voltage
and power output.
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