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INTRODUCTION

The electrical energy available in the utility grid is not suitable for direct use in many
applications. In particular, applications requiring DC voltage/current source must involve an
interface device between the AC power line and the load requiring the DC voltage (Jen-Ta Su
et al., 2012). Modern AC-DC switch—mode converters involve at least two cascaded stages.
The first stage is the AC-DC conversion stage that interfaces the utility grid voltage with a
compatible DC voltage level. The second stage is a DC-DC converter stage that conditions
the voltage in the first stage such that the performance requirements of the load are satisfied.
The input power quality of the AC-DC conversion stage is critical in most of the power
converters, in particular for converters involving power ratings surpassing kilowatts. Further,
the DC load power quality requirements have also become stringent (Doo-Yong Jun, 2010;
Hiroyakikosai, 2011). In many applications constant DC bus voltage is favourable as the load
performance can be easier maintained with the fixed bus rather than load dependent DC bus
(Pyosoo Kim et al., 2011). Boost converter based power supplies not only help in stepping up
the voltage from low voltage sources, but also improves the power factor. As the power
demands from these supplies increase, a single power stage may be insufficient, an
interleaved-boost approach is better compared to single boost converter in terms
compactness, efficiency and economy (I11-Oun Lee, 2013; GU Jun-yin, 2010; Pyosoo Kim,
2011; C.N.M. Ho,2011, Hanju Cha, 2011).

In this proposed work the two—phase interleaved boost power factor corrector which is
controlled by the average current mode control method is investigated, its computer
simulations are performed.
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Description of The Proposed Topology:

Figurel shows the block diagram of the proposed topology. The AC supply voltage is rectified using full
bridge rectifier and fed to interleaved Boost converter, the circuit diagram of which is shown in Figure2. The
output of interleaved converter feeds the load. The controlled switching pulses are given to the switches in
interleaved converter to obtain the required output voltage.
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Fig. 1: Block Diagram of the Interleaved Boost Topology
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Fig. 2: Circuit Diagram of Interleaved Boost Topology

230V, 50H:
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Design Consideration:

A 400W PFC application with input voltage of 30Vis selected as a design example. The design
specifications are as follows: Line voltage range: 30V AC, 50Hz, Nominal output voltage and current:
64V (40W)Output voltage ripple: less than 4Vp-p,

Switching frequency: 10 kHz.

Boost Inductor Design:

The boost inductor value is determined by the output power and the minimum switching frequency (C.N.M.
Ho et al., 2011).

L

ling (04)

1
f=— .
Ton Voue

Where: V)i is RMS line voltage; Toy is the MOSFET conduction time; and V is the output voltage.
The MOSFET conduction time with a given line voltage at a nominal output power is given as:

TON = *;::r L (05)

where: n is the efficiency; L is the boost inductance; and Poyr  is the nominal output power per channel,
Therefore, once the output voltage and minimum switching frequency are set, the inductor value is given as
(C.N.M. Ho et al., 2011):
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As the switching frequency decreases, the switching loss is reduced, while the inductor size and line filter
size increase. Thus, the switching frequency should be determined by the trade-off between efficiency and the
size of magnetic components.

Once the inductance value is decided, the maximum peak inductor current at the nominal output power is
obtained as:

_ WIPgue
I“-:pesi:;- - NV line (07)

Output Capacitor Selection

The output voltage ripple should be considered when selecting the output capacitor. Figure 16 shows the
twice line frequency ripple on the output voltage. With a given specification of output ripple, the condition for
the output capacitor is obtained as:

Cour = — out (08)
IV gy tiripple)
Where: oyt is total nominal output current of two boost PFC stage and Vour,rippie IS the peak-to-peak
output voltage ripple specification.
Maximum DC Output Current:

qur:jmcxj = ‘ﬁix (09)

Table 1: Gives different components used in proposed work

PARAMETERS VALUES

Input Voltage 30V

Inductance(boost) 470uH

Switching Frequency 10KHz

Switching device FDP18N50 / DPF18N50
500V ,18A

Duty Cycle 0.5

Output Capacitance 440uF

Max Current 0.64A

Output Resistance 100 OHM(5A)

Peak Inductor Current 2.0A

Output voltage 60V

Simulation Result:
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Fig. 6: Output waveform of the triggering circuit.
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Fig. 7: Input ripple current with interleaving
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Fig. 8: Input ripple current without interleaving

The magnitude of ripple current is more in circuit without interleaving( figure 8) but very less in circuit
with interleaving(figure 7) ,this is due to ripple current cancellation.
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Fig. 9: Diode rectifier output current:
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Fig. 10: Inductor currents of the two legs.
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Fig. 11: Inductor currents of two leg showing boundary condition mode

From fig -9 there is reduction in the magnitude of diode rectifier output current, although the current in the
individual inductor is high, this is due to the cancellation of inductor currents due to interleaving.
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Fig. 12: Waveform showing input voltage and input current waveform showing power factor correction

Since the circuit is operated in boundary condition mode, the input current is forced to track the input
voltage there by increasing the power factor (Tsorng-Juu Liang et al., 2012).
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Fig. 13: Output and input voltage waveforms (input voltage =30v, output voltage=54v)

Conculsion:

Interleaved dual BCM PFC controllers operate two parallel-connected boost power trains 180° out of phase.
Interleaving extends the maximum practical power level of the control technique from about 300W to greater
than 800W. Unlike the continuous conduction mode (CCM) technique often used at higher power levels, BCM
offers inherent zero current switching of the boost diodes, which permits the use of less expensive diodes
without sacrificing efficiency In this paper power MOSFET can be triggered by simple astable multivibrator
circuit using 1C 555 timer,& it output is inverted using NOT gate so that it meet the major requirement of phase
difference for MOSFET instead of imported IC like FAN9611/12,& also using low value coupled inductor
leakage inductance can be reduced & PFC can be achieved &also cost will reduced. From the simulated result it
can be concluded that we can maintain output constant by providing feedback circuit.
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