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ABSTRACT

The power electronic devices are used in the variable speed applications, inverters, furnaces let to inject the
harmonic problems inside the power system. The remedial measure for the harmonic issues is the filters. Harmonic
filter is important one for filtering harmonics in the power system. The shunt active and shunt passive filer is used
to reduce the harmonic issues. The performance of the hybrid filer was verified through MATLAB SIMULINK.
Thus the harmonic compensation is done by using this hybrid filter topology.
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1. INTRODUCTION

The power electronic components are very widely used in the control circuit. It is reduce the harmonic
problem. The power electronic device are strong in the field of motor control also. It interfacing the power grid, RES.
Recent development of power electronics, Semiconductor devices are used in adjustable speed control system, AC to
DC conversation process multistage conversation is situated in Three phase power converter behave as a non-linearity
to main supply system and it cause injection of harmonic in main power, low power factor, unfortunate voltage
regulation problem of AC system.

The load un balancing also cause the voltage effects the load, harmonic elimination, load balancing in system,
power factor problem is reduced. Passive and active filter topology is utilized and using less lossless L & C passive
elements. It is used to reduce the size of the system. Most of control algorithm require more conversations process,
implementation of system is difficult. Some traditional methods are generating the reference current for eliminating
harmonic (Bhuvaneswari and Manjula, 2008).

Some recent proposal is artificial neural network (ANN) based on PI controller. Power converter topology is
also deals with standard pwm technic swithching. Many switching of power electronic switching pulse is generated
reference current. HCC controller is mostly used other control technique.

Control Strategy: The unit vector is calculated from supply source. Unit magnitude calculated reference current is
formulated from sine multification with unit amplitude .main current is monitor by current detector. Three phase
currents are pertaining from the main source. From the value finally calculate the final reference current of the
system. HCC controller is make switching of power electronic switches (Gouthaman and Bharathwajanprabhu,
2011).
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Fig.1. General Diagram for control strategy
From the above generalized block diagram is HCC controller block.it expose the switching, switching
sequence is selected by means current calculation for compensating the current, harmonic problem are analysed in
system parameter (Dineshkumar and Senthilnathan, 2014).

2. PROPOSED METHOD

The fig.2, represents three-phase source and non-linear load. Where the SP Filter (SPF) and SA Filter (SAF)
are connected in string with the line. SP Filter (SPF) provides cost effective mitigation for harmonics and reactive
power from supply. Active filter is compensated harmonics effectively in power grid and also it meet out the reactive
power demand power grid (Karthikeyan and Chenthur Pandian, 2011). Active power filtration is efficiently utilize by
hybrid filter with combination of the SP Filter (SPF) and SA Filter (SAF). It increase the reality of the power grid
(Sundararaju and Nirmal Kumar, 2011).
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Fig.2. Block diagram for series combination of shunt active and passive filters
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Fig.3. Block diagram for controller
The fig.3, represents the controller block diagram. Where three phase supply from the grid and they are
converted into dq transformation (Dineshkumar, 2015). By eliminating the 0" term we get dq alone, setting dq
reference value by comparing the actual value and reference value we get dq error value. PID controller output depends
on the erroneous value. Then converting dgO to abc value they are given as input to the pulse generator, by varying
the amplitude can generate six pulse and given as input to the three-phase inverter (Mahgoup and Zaid, 2011).

3. SIMULATION RESULTS

Fig.4. Simulation result for series combination of Fig.5. Simulation result for series combination of
hybrid filter hybrid filter
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Fig.8. FFT analysis for load side Fig.9. Capacitor voltage in VSI
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Table.1. THD values for various parameters

Parameter Each phase | value in load | Value of current | value of current in
volt (Vs) side (licad) line (liine) pay compensation (l;)

series combination | 25.23 30.65 21.91 25.18

of SA & SP filters

Table.2. Hybrid filter compensation

Parameter Power in reactive (KVAR) | Value choose for L (mH) | Value choose for C (UF)
5% harmonics

(Q=30) 0.49 40 10

7" harmonics

(Q=40) 0.5 20.4 10

11" harmonics

(Q=50) 1 4.2 20

4. CONCLUSION

The harmonic elimination is performed by means of the hybrid filter utilize in the power grid. The SA filter
performance is analyzed and results pertaining from filter tabulated. SP filter performance are also analyzed in same
loading conditions. This topology is improving system presentation in each condition. New algorithm is pertained the
value of full control strategy of power grid. Source voltage and current value is pure sinusoidal after usage of filter.
The inductance and capacitance value is suitably choose and it used to improve harmonic issues .reactive power is
also compensated in the system. THD values in the reduced to 4.07% of compensation. Better performance of the
system is analyzed and results show the perfect compensation of reactive power. As per IEEE standard of THD value
is within the prescription 5% (Senthilnathan and Manigandan, 2012).
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