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Abstract In this paper, the overall control system configuration and controller design of a 3-phase PFC
system using a Vienna converter, a 3-phase 3-leg 3-level unidirectional AC/DC converter, and a new PLL
implementation is presented. In the proposed 3-phase PFC system, the DC link voltage controller uses
the PI (Proportional Integral) controller and the AC current controller uses the PR (Proportional
Resonant) controller. In addition, the synchronous coordinate system PLL that uses the positive
component of the power supply voltage is used to detect the phase information of the input voltage.
In particular, the implementation is carried out such that the phase information is stably obtained
despite an abnormality in the power system. To verify the overall operation of the proposed 3-phase
PFC system and the performance of the controller and PLL method, the overall system's performance
was checked. This is done through both PSIM simulations and actual experiments using the 11kW Vienna

converter.
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Fig. 1. Vienna converter circuit configulation
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Table 1. Termanal voltage due to switching state of

Sabc
Sabc | Iabc_in | D1,D3,D5 | D4,D6,D2 | Terminal Voltage
On X OFF OFF 0[V]
off + ON OFF Vdc_link/2[V]
- OFF ON -Vdc_link/2[V]
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Fig. 2. Control block diagram of Vienna converter
system
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Fig. 3. Block diagram of controller configuration
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Fig. 4. Block diagram of output DC voltage controller
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Fig. 5. Block diagram of PR current controller
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Fig. 8. PSIM schematic diagram of Vienna converter

Table 2. System parameters used in Vienna converter

Parameter Value
L 290[uH]
Cl, C2 1120.22[uF]

220[Vrmsl, 60[Hz]
2.1[kW1(200[ohm])

Input phase voltage

Load 4.2[kW1(100[ohm])
10.6[kW1(40lohm])
Switching frequency 27[kHz]
Output voltage command 650([V]
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Fig. 10. Operation waveform of Vienna converter
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Fig. 17. Operation of Vienna converter(before switching)
Cl: input voltage, C2: input current, C3: DC link voltage,
C4: DC link current, Horizontal time/div: [2s/div]
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