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Simplified diagram of compensation circuit with 75 kVA

shunt active power filter EFA1
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The 75 kVA shunt active power filter EFAL
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Block diagram of control circuit for one phase of shunt

APF
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Block diagram of digital instantaneous reactive power

control algorithm
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Experimental waveforms of the classical three phase active

power filter in steady-state with the resistive load for
power controller
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Simplified diagram of AFP connected to the power line
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Simplified model of one phase of compensation circuit

Power system
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@ low current ripple
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Right value of the inductor?

Bigger value of inductor

Pros

@ low current ripple

@ low transistor switching frequency
Cons

@ slow transitions response

@ big cost and weight

Lower value of inductor

Pros

o fast transitions response

@ lower cost and lower weight
Cons
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Right value of the inductor?

Bigger value of inductor

Pros

@ low current ripple

@ low transistor switching frequency
Cons

@ slow transitions response

@ big cost and weight

Lower value of inductor

Pros

o fast transitions response

@ lower cost and lower weight
Cons

@ high value of current ripple

@ high switching frequency and high power losses
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Right value of the inductor?

Bigger value of inductor

Pros

@ low current ripple

@ low transistor switching frequency
Cons

@ slow transitions response

@ big cost and weight

Lower value of inductor

Pros

o fast transitions response

@ lower cost and lower weight
Cons

@ high value of current ripple

@ high switching frequency and high power losses

@ big influence from the switching transition
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Block diagram of non-causal control circuit
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Block diagram of non-causal control circuit
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In the considered APF the discrete advance time T, is

TA — NAT57 (1)

where: N4 - number of samples send ahead.

Krzysztof Sozariski Control Circuit for Active Power Filter with an Instantaneous Reactive Power



Block diagram of non-causal control circuit
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In the considered APF the discrete advance time T, is

TA — NAT57 (1)

where: N4 - number of samples send ahead.
The length of sample buffer can be calculated by the formula

L=N-— Ny ()

where: N - number of samples per mains period.
In the APF: N =256, T, = 78,125us, Ta ~ 300us then Ny = 3.
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Block diagram of non-causal control circuit for one phase

of shunt APF

Uep
f,=12800 Hz f fs fi=91 kHz I
R R R e I T
APF b
AD by N, 2 D/A Hysteresis
&1 Converter > A(I:g%nrti:ﬁlm oz ™1 Converter Controller
Non-causal
modification

Krzysztof Sozarski Control Circuit for Active Power Filter with an Instantaneous Reactive Power



Block diagram of instantaneous reactive power control

algorithm with non-causal modification
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Experimental waveforms of the modified three phase active
power filter in steady-state with the resistive load for

N,, = 0, line currents, normalized magnitude spectra of
line current iy
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Experimental waveforms of the modified three phase active
power filter in steady-state with the resistive load for

N,, = 2, line currents, normalized magnitude spectra of
line current iy
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Experimental waveforms of the modified three phase active
power filter in steady-state with the resistive load for

N,, = 3, line currents, normalized magnitude spectra of
line current iy
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Experimental waveforms of line currents: iy, imp, i3 for

step response of the load currents
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Experimental waveforms of line currents: iy, imp, i3 for

step response of the load currents
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Experimental waveforms of line currents: iy, imp, i3 for

step response of the load currents
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Experimental waveforms of line currents: iy, imp, i3 for

step response of the load currents
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Conclusion

@ For predictable nonlinear loads which vary slowly compared to line
voltage period (rectifiers, motors etc.) it is easier to predict current
changes. For such loads shunt active power filter with non-causal
algorithm is useful and is possible to decrease harmonic contents

over ten percent.
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Conclusion

@ For predictable nonlinear loads which vary slowly compared to line
voltage period (rectifiers, motors etc.) it is easier to predict current
changes. For such loads shunt active power filter with non-causal
algorithm is useful and is possible to decrease harmonic contents
over ten percent.

@ This modification is very simple and can be easy implemented in
existing APF control circuit.

@ For predictable nonlinear loads which vary very slowly it is possible
to switch on non-causal algorithm all the time.
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