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Active Power Filter in Our LaboratoryActive Power Filter in Our Laboratory
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Block Diagram of Classical ThreeBlock Diagram of Classical Three--phase Shunt phase Shunt 
Active Power FilterActive Power Filter
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Experimental Waveforms of the Active Power Filter in Experimental Waveforms of the Active Power Filter in 
SteadySteady--state with the Resistive Loadstate with the Resistive Load
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FFrequency requency SSpectrum of pectrum of LLine ine CCurrent urrent iiSS

ClassicalClassical APFAPF
TTHD HD ≈≈ 15%15%
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Simplified Simplified DDiagram of iagram of MModified odified IInverter nverter MModel odel 
CConnected to the onnected to the MMains ains PPowerower
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Simplified Simplified DDiagram of the iagram of the IInverter nverter MModel odel CConnected to onnected to 
the the MMains ains PPower, ower, UUsed for sed for CCurrent urrent RRipple ipple CCalculationalculation
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Time Time DDiagram of iagram of IIdealized dealized CCompensating ompensating CCurrent urrent iiCC
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- higher value of 
current ripple
-higher switching 
frequency
- bigger influence 
from the switching 
transition

-fast transitions 
response
- lower cost and 
lower weight

- slow transitions 
response
- bigger cost and 
weight

- low current ripple
- lower transistor 
switching frequency

NegativesPositivesNegativesPositives

Lower value of inductorBigger value of inductor

Right Value of the Inductor?Right Value of the Inductor?



Possible SolutionPossible Solution ??

Set of two APFs:
- high power low speed APF
- low power high speed APF

High speed APFTypical APF with non-causal control 
algorithm

For unpredictable loadsFor predictable loads 



Simplified Block Diagram of Harmonics Compensation with Simplified Block Diagram of Harmonics Compensation with 
NonNon--causal Circuitcausal Circuit

• Previous current compensation signal samples iC(nTp1) are stored in 
memory, and are sent to present output in advance.

• In the experimental circuit the timing TA was about several hundred 
microseconds in advance. 

• Because the time constant is dependent on load parameter an adaptive 
algorithm to calculate time ahead was employed.  



Transient Response of APF Current Compensating Transient Response of APF Current Compensating 
Signal Signal iiCC(nTp(nTp) and Inverter Output Current ) and Inverter Output Current iiCC((tt))
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Simplified Simplified DDiagram of iagram of MModified odified IInverter nverter MModel odel CConnected onnected 
to the to the MMains ains PPowerower
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SimulationSimulation Waveforms of the APF Waveforms of the APF Inverters Step Response Inverters Step Response 
((currentcurrent iiCC), ), for: for: LLCfCf=0,5mH, =0,5mH, LLCsCs=2,5 =2,5 mHmH, U, UDCDC=390V, =390V, 

fp2=51200kHz, fp1= 25600 kHzfp2=51200kHz, fp1= 25600 kHz

Modified APFModified APF
T T ≈≈ 330 0 µµss

Classical APFClassical APF
T T ≈≈ 200 200 µµss

iiCC
[A][A]

iiCC
[A][A]
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Active Power Filter with Modified Inverter, Test Circuit (for Active Power Filter with Modified Inverter, Test Circuit (for 
singlesingle--phase)phase)
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Block Block DDiagramiagram of of APF CAPF Controlontrol AAlgorithmlgorithm
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Simulation Simulation WWaveforms of aveforms of SSingleingle--phase phase AActive ctive PPower ower FFilter ilter 
in in SSteadyteady--state with the state with the RResistive esistive LLoad, oad, CClassical lassical IInverternverter , , 

LLCsCs = 1,5 = 1,5 mHmH, U, UDCDC = 390 V, f= 390 V, fp1p1= 25600 Hz= 25600 Hz
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Frequency Spectrum of Line Current iS. 

ClassicalClassical APFAPF
TTHD HD ≈≈ 19%19%
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Simulation Simulation WWaveforms of aveforms of SSingleingle--phase phase AActive ctive PPower ower FFilter ilter 
with with MModified odified OOutput utput IInverter in nverter in SSteadyteady--state with the state with the 

RResistive esistive LLoad, oad, MModified odified IInverter, nverter, 
LLCfCf =0,2mH, =0,2mH, LLCsCs=1,5mH, U=1,5mH, UDCDC 390V, f390V, fp2p2=51200=51200 Hz, fHz, fp1p1=25600 Hz=25600 Hz



Frequency Spectrum of Line Current iS. 
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Inductors for high frequency switches Inductors for low frequency switches

DC busDC Capacitors
Three-phase Active Power Filter Modified Inverter
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Output inductorOutput inductor 1.1.5 5 mHmH, 6*U100/57/25, , 6*U100/57/25, lplp=2.6 mm=2.6 mm
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ConclusionConclusion

• 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 possible to decrease 
harmonic contents. 

• For noise type nonlinear loads (like in arc furnace) the load currents are non 
periodic and stochastic, proposed APF with improved dynamic performance is 
good solution. 


