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ABSTRACT 

With the growing awareness about power quality issues, active power filters have 

gained wide acceptance as a more flexible and dynamic means to achieve power 

conditioning in retrofit systems. Various limitations of the conventional passive filters 

such as huge size, problems associated with resonance and fixed compensation, to 

mention a few, are overcome with the advent of active power filters. Active power filters 

play an important role in solving many of the power quality problems in retrofit 

applications. Various control techniques have been developed for implementing active 

power filtering using PWM voltage source and/or current source inverters. A thorough 

study of the most commonly used control algorithms for three phase shunt active filters 

reveals the complex nature of the computations and circuit implementation involved. In 

the present work, the simulation study of these algorithms has been done using suitable 

simulation software to understand the effectiveness of these conventional algorithms 

under varying source conditions and loads. These include simulations under a balanced 

three-phase source feeding a balanced three-phase non-linear load, an unbalanced source 

feeding a balanced non-linear load as well as a balanced source feeding an unbalanced 

non-linear load. The fact that the conventional algorithms are still involved or complex in 

nature with regard to their computational steps, as seen from the simulation study, has 

been the motivating factor in proposing a novel current compensation algorithm for shunt 

active filters, in the present research work. 

In the proposed I.cos+ algorithm, the desired mains current will be supplying only the 

active portion of the load current so that balanced currents will be drawn from the three 



phase mains, which will be purely sinusoidal and in phase with the mains voltages. The 

proposed method of implementation of the algorithm using simple analog circuits 

involves very few computational steps and is quite straightforward. 

Precisely, this research work aims at the design, development, simulation and 

hardware implementation of the new shunt active filtering control algorithm applicable to 

different system and load conditions, The first phase encompasses the formulation of the 

control algorithm and investigating its effectiveness using computer simulation. The 

modeling and simulation has been done for the following operating conditions and for 

different non-linear loads. 

(i) Balanced three-phase source feeding a balanced non-linear non-reactive load. 

(ii) Balanced three-phase source feeding a balanced non-linear reactive load. 

(iii) Unbalanced source feeding a balanced non-linear load. 

(iv) Balanced source feeding an unbalanced non-linear load. 

The simulations under all the above operating conditions for the different non-linear 

loads are found to work satisfactorily. 

The relative size and cost of active filters for a practical three-phase system is 

prohibitively high as compared to a tuned passive filter. Passive filters tuned to eliminate 

most of the lower order harmonics when used in conjunction with the active filter for 

eliminating higher order harmonics, reduce the rating of the active filter considerably. In 

the last part of the simulation work, the hybrid filter configuration has been analyzed and 

the reduction in the rating of the active filter has been estimated when used in hybrid 

configuration. 
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The experimental implementation and testing of this control algorithm on a laboratory 

prototype of the three-phase shunt active filter system forms the second phase of the 

research work. The proposed controller is implemented using simple analog circuits to 

generate the reference compensation currents for the active filter instantaneously. The 

firing pulses for the devices in the voltage source inverter functioning as the shunt active 

filter are then generated using a hysteresis controller routine implemented using 

ADMC401 DSP kit. The hysteresis comparator could also have been realized using 

analog circuits but the digital hysteresis current controller allows the hysteresis band to 

be adjusted appropriately according to the requirement. The DSP based routine also helps 

in fast and reliable generation of the firing pulses. 

The testing of the three-phase shunt active filter prototype under different operating 

conditions and for different non-linear loads has been done successfully as confirmed by 

the results. The experimental results are compared with the simulation results in each 

case for validation. 

In all, this research work aims at developing a more effective and simple-to-implement 

shunt active filtering technique for a three-phase system. This has been achieved by 

developing the required mathematical models, by performing simulation studies using 

standard software packages and by developing a laboratory prototype model of the shunt 

active filter. The effectiveness of the proposed algorithm for shunt active filters is evident 

from the simulation and hardware results presented in this thesis. 
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