
CHAPTER 4 

DISCUSSION 

Active power filters have wide applications for controlling harmonic currents injected 

from nonlinear loads. In this project, parallel active power filters were effectively used 

to minimize Total Harmonic Distortion (THD), which used to measure harmonic 

contents, as well as to improve power factor using a computer power supply as a 

sample load. It was possible to reduce THD of the current wave of the computer 

power supply from 107 % to 11 %. Power factor was improved from 0.66 to unity. By 

increasing the power factor to unity, the current flow is possible to reduce by 

approximately 34% while minimizing power loss of the system. 

This project focus on the application of active power filters for current shaping of a 

specific load, contrary to its common applications at the point of common coupling. 

Applications of active power filters for individual loads have several advantages. 

Firstly, application of active filter to specific loads simplify the generation of reference 

current compared to the arrangement where the active filter is at the point of 

common coupling. Further when the active filter is at the point of common coupling it 

does not mitigate internal harmonic effects, whereas with application of active filters 

for specific loads the same problem does not arise. 

Application of active filters for specific loads is undeniably costly. Naturally wave 

form distortion is more in individual specific loads compared to that at the point of 
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common coupling. Consequently, the specific loads require more sensitive and 

highly efficient active filters. 

One of the main advantages of the prototype developed is its ability to display and 

analyze voltage and current waveforms of power appliances. Therefore, optimum 

filter circuit parameters for specific loads can be determined with much convenience. 

The same feature enables to use the prototype as a power quality monitoring unit in 

addition to its usage for current shaping. Certain modifications, such as changing the 

series resistor being used for acquiring the current signal, are required for the 

purpose. 

Despite computers consume low power, with the escalating usage; computers 

emerge as a potential source for utility system waveform distortions. Therefore as a 

typical nonlinear load computer power supply was studied in detail. Yet, the 

conclusions derived in the study are applicable to nonlinear loads in general. The 

conclusions were derived for the sample load, computer power supply which require 

specific load with narrow limits. Further the results were validated within narrow 

limits. Therefore it is necessary to study applicability of the results on alternative 

loads such as variable speed drives, CFL bulbs, switch mode power supplies and 

uninterrupted power supplies to implement a general purpose APF. 

IGBT switching causes additional power loss. The loss of power is proportional to the 

switching frequency [11], The fact need to be considered when such switching 

systems are implemented in low power appliances. 
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The system was run using a computer. Yet it is possible to design electronic circuits 

or programmed micro-controller systems to achieve the same. This would increase 

efficiency as well as the expediency of the system. 

THD was used as the discerning criteria in this study. THD can be effectively used to 

improve power quality and to economize power loss. However rather than the total 

harmonics studying specific harmonics are more important in some situations such 

as radio interference and other instances where resonance takes place. THD 

exclusively does not provide all the details of the waveform distortion. Therefore in 

order to make better judgment, the nature of the harmonics needs to be studied 

further. 

In order to develop the prototype worked out in this project to the level of 

implementation further studies are needed in the areas of IGBT switching specifically 

on the application of IGBT driving circuits. 

Excessive presence of harmonics in power systems is harmful not only to the 

consumer who is responsible for the non-linear load but also to other consumers 

and utility supplier. Therefore with the increasing harmonics in the power systems 

regulatory measures such as introducing tariff barriers against THD need to be 

implemented in future. 

Technical problems and concerns are discussed in detail in the following 

paragraphs. 
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Simulation to implement active power filter: Waveform of the supply voltage was 

assumed to be of pure sinusoidal. However, practically certain level of distortion 

specifically in the maximum and minimum points of the waveform was observed 

violating those assumptions. Yet, since the distortion effect was not significant it did 

not cause noteworthy alternations in the results. 

Physical size of the inductor was a considerable issue when selecting the inductor. 

Selecting inductors larger than 50 mH was not practical since the purpose was to 

eliminate harmonics in a computer which is comparatively small. Also the current 

injection inductor must be small enough so that the injected current di/dt will be 

greater than that of the reference current (the compensating current signal in the 

active power filter) for the injected current to track the reference. 

One step up transformer was used with a rectifier bridge to deliver the required 

voltage to charge the dc capacitor. Capacitive voltage multipliers are a better option 

for the purpose since the space requirement could be reduced when compared to 

use of a step up transformer. 

In order to minimize the drive voltage, one capacitor with four IGBTs was configured 

as a H bridge. The same can be achieved by using two IGBTs with two capacitors 

instead of one. However this cause the drive voltage of the circuit would be doubled, 

which is not advisable when safety is considered. 

Even though extremely high switching frequencies could be applied in simulations 

such could not be used practically. Switching frequencies higher than 100 kHz s are 

practically difficult to achieve. 
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The resultant total current had least amount of higher order harmonics other than the 

fundamental. Higher frequencies are extremely dangerous to some components 

such as capacitor banks, power transformers. These higher order harmonics can be 

easily eliminated using simple passive low pass filters. But using a low pass filter in 

the filter circuit reduces its capability to eliminate higher order harmonics. Therefore, 

as simulation was carried out only for the filter circuit, the effect of low pass filter can 

not be simulated. 
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