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This is an averaged version of the Vienna 
rectifier using the model of the PWM 
switch. The PFC delivers 800 V for a 10-kW 
load. This is a low-line simulation (Vin = 120 
V rms) to check the control section.

The dq0 modulator-demodulator is similar 
to the one used in the 6-pack example. An 
additional treatment is added in the 
output of the modulator to produce an 
off-time modulation (1-D) for this Vienna 
application.

This averaged model is used later to 
extract the ac response of the three loops 
and stabilize the converter.

I have appreciated interacting with Yang Fu 
from Shenzhen - !



3 V

-3 V

190 mV



For the dc operating point, I believe only 
some averaged models need to be 
active at a time considering the input 
line polarities at the selected time t1. 
Here, I selected 15 ms implying:

This selection implies that positive diodes 
on line b and c are turned on. The diode on 
the negative line a is active. Some of the 
models are turned off, easing the burden 
on the simulation engine.

The operating point seems correct and 
matches the transient simulation. Using 
three averaged models (or 6 in the 
transient simulation), makes the simulation 
sensitive to any parameter change: always 
check the dc point is ok. 
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This is the cycle-by-cycle simulation. The output 
voltage is 800 V, Pout = 10 kW
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This is the way the duty ratio is elaborated to force 
sinusoidal input currents to the Vienna converter. 
The modulation depth is adjusted depending on 
operating conditions.

Vin = 230 V, Pout = 10 kW
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Low-line simulations


