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Hybrid Power Filters (contd.) 

 

Welcome to the course on Power Quality. We are discussing the Hybrid Power Filters. 
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Coming to the 5th numerical, A single phase universal active power conditioner 

consisting of shunt and series active power filters using two voltage source converter 

with common dc bus as shown in figure is design for critical load of 230 volt 50 hertz 

single phase the resistive load of 20 ohm, through a phase control ac voltage controller at 

fire angle of 30 degree of its thyristor. 

And if there is any if there is a flow voltage fluctuations of plus 10 percent minus 20 

percent in the supply voltage, this way with the base value of 230 volt calculate a the 

voltage rating of shunt element b current rating of shunt element, c VA rating of shunt 

element, d voltage rating of the series element, e current rating of series element, f VA 

rating of series element of the universal active power conditioner to provide harmonics 

and reactive power compensation for unity power factor at ac mains with constant sine 

wave voltage of 230 volt across the load. 
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The explanation of the numerical problem is described in the screenshots herein. 
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Coming to the 6th numerical problem a single phase voltage source inverter with a quasi 

square wave form ac output of 230 volt 50 hertz is feeding the critical load of 230 volt 50 

hertz single phase thyristor bridge. With a constant dc current of 30 ampere, at the 60 

degree fire angle of thyristor and single phase universal active power conditioner is 

design for this critical non-linear load calculate a the voltage rating of shunt element 

current rating of shunt element.  



VA rating of shunt element and the voltage rating of series element and the current rating 

of series element and a VA rating of series element of universal active power conditioner 

to provide harmonics and reactive power compensation. For unity power factor at ac 

mains by shunt element of universal active power filter and constant regulated sine wave 

voltage of the 230 volt rms sine wave at 50 hertz across the load by series element of 

universal active power filter. 
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The explanation of the numerical problem is described in the screenshots herein. 
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Coming to 7th numerical problem a single phase voltage source inverter with a square 

wave ac output of 230 volt at 50 hertz is feeding the critical load of 220 volt, 50 hertz a 

single phase. And consisting of un controlled diode bridge converter having a RE 

resistive and bend emf load with resistance equal to 4 ohm and E equal to 216 volt, a 

single phase universal active power conditioner consisting shunt and series active power 

filter using a 2 voltage source converter with common dc bus capacitor is use. 

And which is design for critical non-linear load, calculate the a voltage rating of the 

shunt element of universal active power filter. b current rating of the shunt act element of 

universal active power conditioner, the c the VA rating of the shunt element of universal 

active power filter, d the voltage rating of series element of universal active power filter 

and e the current rating of series element of universal active power conditioner. 
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The explanation of the numerical problem is described in the screenshots herein. 
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The explanation of the numerical problem is described in the screenshots herein. 
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Coming to the 9th numerical problem, a three phase voltage source inverter with quasi 

square wave ac output line voltage of 400 volt rms at 50 hertz is feeding a critical load of 

415 volt 50 hertz three phase 40 k VA 0.85 lagging power factor load. A three phase 

universal active power conditioner I mean is design for this critical non-linear load 

calculate the a voltage rating of the shunt element, current rating of shunt element, VA 

rating of shunt element and the voltage rating of series element, current rating of series 

element.  

And the VA rating of series element of universal active power conditioner to provide 

harmonics and reactive power compensation for unity power factor at ac main by shunt 

element of the universal active power conditioner. And constant regulated sine wave 

voltage of 415-volt rms at 50 hertz across the load by series element of universal active 

power conditioner. 
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The explanation of the numerical problem is described in the screenshots herein. 
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Coming to the 10th problem, a three phase active power filter connected in series with 

the ac mains and three phase and 3 branch passive shunt passive filter tune for 5th 7th 

and high pass is use for harmonics current and reactive power compensation in three 

phase 415 volt 50 hertz system to reduce the THD of supply current and to improve the 

displacement factory unity. It has a load of three phase thyristor bridge converter 

operating a 30-degree angle drawing a constant current of 150 ampere dc current, 

calculate the a desired value of passive filter element b line current c VA rating of series 

active filter. 
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The explanation of the numerical problem is described in the screenshots herein. 
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Coming to the problem number 11. A three phase series active power filter connected in 

series with a three branch shunt passive filter 5th 7th and high pass filter is used for 

harmonic current and reactive power compensation in three phase 415 volt 50 hertz 

system to reduce the THD of supply current and to improve the displacement factor to 

unity it has a load of the three phase thyristor bridge converter operating at fire 30 degree 

fire angle drawing a current of constant current of 50 ampere. 

Calculate a, the design value of the passive shunt filter component, b line current, c VA 

rating of series active filter, d ac inductor value of active power filter and e the dc link 

voltage of series active filter and the f the dc bus capacitor value of APF consider the 

switching frequency of 10 kilo hertz and dc link voltage have to be controlled within 5 

percent of the range and ripple current of in the inductor 10 percent and turns ratio of 

injection transformer is 1 to 10. 
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The explanation of the numerical problem is described in the screenshots herein. 
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 Coming to the 12th numerical problem a three phase universal active power conditioner 

consisting of shunt and series active filter using two voltage source converter with 

common dc bus capacitor is design for a load of 415 volt 50 hertz thyristor converter. 

Thyristor bridge with a constant dc current of 150 ampere, 60 degree fire angle of the 

thyristor. If there is any voltage fluctuation of 10 percent minus 20 percent in the supply 

system with the base value of 415 volt.  



Calculate a the voltage rating of the shunt value shunt filter, current rating of shunt filter, 

VA rating of shunt filter, then the voltage rating of series filter current rating of series 

filter and the VA rating of series filter to provide the harmonics and reactive power 

compensation for unity power factor at ac mains with the constant regulator sine wave 

voltage of 415 volt 50 hertz across the load by the series active filter. 
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The explanation of the numerical problem is described in the screenshots herein. 
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Coming to 13th problem, a three phase universal active power conditioner consisting of 

shunt and series active filter using two voltage source converter, the common dc bus 

capacitor is design for feeding the critical load of 415 volt 50 hertz. Three phase and 

consisting of three phase diode rectifier is drawing ac current at 0.9 to displacement 

factor and THD of its current is 65 percent, it is drawing 40 kilowatt from the ac source 

and crest factor is 2.5 of ac mains current. If there is a voltage fluctuations of plus 10 

percent and minus 20 percent in the supply system with base value of 415 volt. 

Calculate a voltage rating of shunt element of universal active power filter b, current 

rating of the shunt element of universal active power filter c, the VA rating of shunt 

active filter and voltage rating of series active filter current rating of series active filter 

VA rating of series active filter to provide harmonics and reactive power compensation 

for unity power factor at ac main and constant regulated sine wave 415 voltage 50 hertz 

across the load by the series active filter. 
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The explanation of the numerical problem is described in the screenshots herein. 
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Well coming to the 14th numerical problem a three phase VSI with quasi square ac line 

voltage of 440-volt rms and 50 hertz is feeding 415-volt line 50 hertz three phase 

thyristor bridge with the constant dc current of 50 ampere at 30 degree fire angle of its 

thyristor a three phase universal active power conditioner consisting of series and shunt 

active filter the 2 VSC with the common dc bus capacitor is design for this critical load. 

Calculate the voltage rating of shunt active filter the current rating of shunt active filter 

VA rating of shunt active filter voltage rating of series active filter and current rating of 

series element and VA rating of series active filter to provide the harmonics and reactive 

power compensation for unity power factor ac mains by shunt element and constant 

regulated sine wave voltage of 415 volt 50 hertz across the load by series element of UA. 
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The explanation of the numerical problem is described in the screenshots herein. 

(Refer Slide Time: 64:01) 

 

(Refer Slide Time: 65:02) 



 

(Refer Slide Time: 65:48) 

 



(Refer Slide Time: 66:40) 

 

(Refer Slide Time: 67:36) 

 



(Refer Slide Time: 68:20) 

 

(Refer Slide Time: 68:53) 

 

Coming to the 5th problem 15th problem in the three phase voltage source inverter with 

a stepped waveform of ac line voltage output of 415 volt 50 hertz quasi square wave. 

Four wire distribution system three single phase load connected between phase and 

neutral having a single phase 230 volt 50 hertz thyristor bridge converter drawing the 20 

ampere, constant dc current at 45 degree fire angle of its thyristor.  

A three phase universal active power conditioner consisting of 4 leg voltage source 

converter as a shunt active filter and 3 leg voltage source converter as series active filter 



using common dc bus capacitor is design for this critical non-linear load. Calculate a 

voltage rating of shunt active element current rating of shunt active filter, VA rating of 

shunt active filter.  

The voltage rating of series active filter current rating of series active filter VA rating of 

series active filter to provide harmonics and reactive power compensation for the unity 

power factor at ac mains and zero neutral current by shunt element and constant 

regulated sine wave voltage of the 415 volt at 50 hertz across the load by series element. 
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The explanation of the numerical problem is described in the screenshots herein. 
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With this we conclude this hybrid filter, we will like to summarize here  

A comprehensive study of hybrid filters is presented to provide the wide exposure on 

various issues of hybrid filter of for power quality improvement. A classification of 

hybrid filter into nine category with many circuits in each categories are expected to 

select an appropriate topology for the particular application. 

These hybrid filter are considered as a better alternative for power quality improvement 

due to reduce cost simple design and control and high reliability compared to other 



option of power quality improvement. Since the circuit configuration of hybrid filter 

avoid the problem of involved in passive and active filter and therefore, provide cost 

effective and better solution for harmonic elimination of the non-linear load. 
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Any analytical study of various performance indices of hybrid filter for the compensation 

of sensitive non-linear load is made in the in detail with several numerical examples to 

study rating of power filters and how it is affected with the nature of various kind of non-

linear load and supply condition.  

Hybrid filter are observed one of the best retrofit solution for mitigating the power 

quality problem due to the non-linear load and for reducing the pollution in ac main. And 

due to large number of circuits of hybrid filter user can select most appropriate topology 

with required feature to suit specific application. 
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And of course, these are the references which we have refered. 
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In this and. 
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