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Welcome to the course on Power Quality and we were Passive Power Filter. We have 

discussed the configuration design and limitations; we will now discuss the numerical 

problems on passive filters. 
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Starting from first problem, a single phase diode bridge rectifier is supplied from 230 

Volt, 50 Hertz ac mains as shown in the figure. The load resistance is of 100 Ohm. 

Design a capacitive filter, so that ripple factor of output voltage is less than 5 percent. 

With this value of the capacitor, calculate the average load voltage. 

You have a circuit here which consist typically of diode rectifier and a capacitive filter 

followed by the load. 
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The solution to the numerical is detailed in the screenshot. 
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Coming to an example 2, a single phase diode bridge rectifier is supplied from 230 Volts, 

50 Hertz, ac mains as shown in the figure here. The dc load resistance is of 30 Ohm and 

the load inductance is your 10 milli Henry. Design a DC side LC field capacitive filter, 

so that the ripple factor of the output voltage is less than 10 percent. 
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The solution to the numerical is detailed in the screenshot. 
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Now, coming to the 3rd numerical problem, in which we have designed the ac side filter. 

A single phase three branch shunt passive filter consisting of 3rd, 5th and high pass filter 



is used to reduce the total harmonic distortion of supply current and to improve the 

displacement factor to unity of single phase 230 Volt, 50 Hertz fed diode bridge rectifier 

with an overlap angle of 30 degree drawing 30 Ampere constant dc current as shown in 

the figure. And calculate the fundamental active power drawn by the load, fundamental 

reactive power drawn by the load, elements value of the passive filter, and current and 

VA rating of the passive filter like. 
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Here we have the circuit of total system; we have a diode rectifier with the load and we 

have a typically the filter component. 
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The solution to the numerical is detailed in the screenshots. 
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Coming to example 4, a single phase four branch passive filter 3rd, 5th and 7th and high 

pass filter is used to single phase 220 Volt, 50 Hertz system to reduce the THD of supply 

current and to improve the displacement factor to unity. It has a load of thyristor bridge 

converter operating at 60 degree firing angle drawing constant 25 Ampere dc current as 

shown here. Calculate the value of elements of passive filter, the total harmonic 

distortion of supply current, the total harmonic distortion of thermal voltage, load end, 

and the current rating of the passive filter and e the kVA rating of kVA rating to provide 

harmonics and reactive power compensation. Let the supply has a 5 percent source 

impedance mainly inductive. 
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The solution to the numerical is detailed in the screenshots. 
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Coming to the fifth example, a three phase diode bridge rectifier is supplied from 415 

Volt, 50 hertz ac mains as shown in the figure below and load resistance is R equal to 20 

Ohm. Designed a dc bus parallel capacitive filter, so that the ripple filter of the output 

voltage is less than 5 percent And with this value capacitor, calculate the average voltage 

dc. 
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The solution to the numerical is detailed in the screenshots. 
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Now, coming to the 8th numerical problem, a three phase one branch shunt passive filter 

11th order high pass damped filter is employed to reduce the THD of the supply current 

and to improve the displacement factor to unity of three phase 415 Volt, 50 Hertz, non-

linear load consisting of 12 pulse thyristor converter the 200 Ampere constant dc current 

at 30 degree firing angle of its thyristor as shown in figure. And the converter consists of 

ideal transformer with single primary star connected winding and two secondary winding 

connected in star and delta with same line voltage to provide 30 degree phase shift 

between the two sets of three phase output voltage. The two 6 pulse thyristor bridges are 



connected in series to form this 12 pulse ac dc converter. Calculate a fundamental active 

power drawn by the load, fundamental reactive power drawn by the load, value of filter 

elements, total harmonic distortion of supply current with the passive filter, the total 

harmonic distortion of voltage with passive filter, voltage, current and VA rating of the 

passive filter. 

Let the supply has a 5 percent source impedance mainly inductive. 
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The solution to the numerical is detailed in the screenshots. 
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Coming to example 9, a three phase three branch shunt passive filter tuned for 11th and 

13th and high pass is employed to reduce the THD of supply current and to improve the 

displacement factor to unity of three phase 415 Volt, 50 Hertz non-linear load consisting 

of 12 pulse thyristor bridge converter with 200 Ampere constant dc current at 60 degree 

firing angle of its thyristor as shown in figure. This converter consists of ideal 

transformer with single primary star connected winding and two secondary is connected 

in star and delta with the same line voltage to provide 30 degree phase shift between two 

sets of three phase output voltage. [FL] two single pulse two 6 pulse thyristor bridges are 

connected in series to form a 12 pulse ac dc converter. Calculate a fundamental active 

power drawn by the load; b fundamental reactive power drawn by the load; c the value of 

filter elements; d the THD of supply current with the passive filter; and e the THD of 

load voltage with the passive filter; f the voltage current and VA rating of the passive 

filter. 

Let the supply has a 5 percent source impedance mainly inductive. 
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The solution to the numerical is detailed in the screenshots. 
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Coming to now another numerical problem, an industry is fed from electric power from a 

three phase 33, 50 Hertz ac mains the data of the supply feeder are as short circuit 

impedance level is 1 150 k 50 kVA, X R upon 3. And step down transformer is placed 

between the ac mains and the industry with a rating of 1500 kVA, 33 kV upon 440 with 

the resistance of 1 percent, X equal to 5 percent at 3 kVA, 440 Volt, three phase thyristor 

converter, where dc motor drive is used in this industry along with the other linear load 

as shown in the figure. If a 1000 kVAR capacitor is used at the point of common 

coupling for power factor correction of the industry. Calculate the PCC voltage and its 

total harmonic distortion without capacitor bank, PCC voltage and total harmonic 

distance of capacitor at its THD with the capacitor bank and current in the capacitor 

bank, harmonic spectrum of ac current of the 300 kVA, 50 Hertz, three phase thyristor 

converter for dc type is given in the table next table. 
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The solution to the numerical is detailed in the screenshots. 
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Now, coming to a 12th problem, an industry is fed from electric power from a three 

phase 33, 50 Hertz ac mains. The data of supply feeder are, as like a short circuit current 

level of 150 kVA, X upon R ratio of 3. A step down transformer is placed between the ac 

mains and this industry of 1500 kVA, 33 kV by 440 with the resistance of 1 percent and 

reactance of 5 percent. 

A 300 kV, 440 Volt, three phase thyristor converter bridge dc drive is used in this 

industry with other linear load. And if 1000 kVAR capacitor bank is used at the PCC 

with the power factor correction, it tuned to lowest harmonic 5th harmonics passive 

shunt filter. Calculate the parallel resonance frequency, the filter harmonic spectrum, 

current top filter PCC voltage and THD of passive filter. 

The rms capacitor voltage harmonic spectrum of ac mains current of 300 kVA of this is 

given in table 1. 
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The solution to the numerical is detailed in the screenshots. 
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Passive filter are widely used to limit the harmonic propagation, to improve the power 

quality, and to reduce the harmonic distortion and to provide the reactive power 

compensation and all together. And there are these are designed for high current 

applications and high voltage like HVDC and high rating current source converter one. 

And many such filters are in operation for HVDC transmission system, large industrial 

drive, static VAR compensator. And these passive filters are also used along with the 

small rating active filter as a hybrid filter with a major amount of passive filter. 
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And these are the some of the references and.  

Thank you. 


