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for Compensated Load Current and Duty
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Abstract

This paper proposes a new DC link voltage controller for a single-phase power factor correction (PFC) boost
converter. The load current of the PFC boost converter affects the capacitor current, whereas the load current
changes the output voltage. However, previous works that compensate output current have failed to consider the
relationship between load current and duty. Thus, they also fail to maintain a constant output voltage if the load
fluctuates under the conditions of a non-rated input voltage. By considering the duty in the load current
compensation, the proposed method improves the load transient response regardless of the input voltage. To
demonstrate its effectiveness, the proposed method is compared with other control methods by conducting PSM

simulations and experiments under a rapidly changing load.
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Fig. 1. Single phase PFC boost converter. —_—
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Fig. 2. Generally two-loop controller block diagram. Fig. 4. Existing auxiliary current injection circuit.
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Fig. 5. PFC boost converter plant.
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Fig. 6. Proposed controller block diagram.
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Fig. 7. Voltage control block diagram of proposed controller.
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TABLE 1
COMPARISON OF CONTROLLER TO SUPPRESS OUTPUT VOLTAGE FLUCTUATION
! Conventional ! Load current I Additional current ! Proposed
i PI controller i compensate controller i pass_circuit i controller
Output voltage fluctuation | . ! ! !
(rated input voltage) } high } very small } very small : very small
Output voltage fluctuation | . i ! i
(non rated input voltage) | high | small } very small | very small
Control % simple % simple % complex i simple
TABLE O
. - - SYSTEM PARAMETERS
H { L ﬂ Parameter Value
Liw € : o % Input Voltage 110Vrms
3 Output Voltage 300V
Inductor 2mH
Capacitor 1360uF
Switching Frequency 20kHz
Band Inner Loop 1.6kHz
Width Outer Loop 6Hz
Fig. 8. PSIM simulation. Load 150Q — 60Q — 150Q
Power 06kW — 15kW — 0.6kW
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