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INTRODUCTION

Nonlinear loads produce the harmonics into

the power system and these harmonics create a

lot of disadvantages in the system. Supply gets

distorted and unbalanced when application of

unbalanced and nonlinear loads increases.

These currents pollute the supply point of the

util ity. Therefore, it is very important to

compensate unbalance, harmonic and reactive

component of the load currents. Whereas when

supply is unbalanced and distorted, these

problems worsen the system. [13]  By the

application of shunt active power filters can

eliminate harmonic, reactive and unbalanced

currents, improve the power supply performance

and the stability of system. Today, the soft

computing techniques are used broadly for

optimization of the system applied or in control

system. Some of them are such as adaptive tabu

search[48] used for finding the optimized values

of the controllers variables,[412] optimization of

active power filter using GA,[912] power loss

minimization using particle swarm optimization,[13]

neural network control [1418] applied in both

machinery and filter devices.

In this paper, two different control

techniques i.e. constant instantaneous power
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control strategy (CIPC) and Sinusoidal current

control strategy (SCC) have been discussed

which are used for reduction of harmonics and

others problem created into the supply system

due to the nonlinear loads.[1] The paper has been

organized in the following manner. The APF

configuration is discussed in Section I. Section II

presents constant instantaneous power control

strategy and the Section III discusses about

Sinusoidal current control strategy. Section IV

concludes the paper.

SYSTEM DESCRIPTION

The supply system is a threephase system

with source frequency of 50 Hz. Figure 1 shows

the APF applied for improvement of the power

quality under all supply conditions. Shunt APF

compensates the harmonic currents in the

system [22,24,25,27,28,30] and thus improves the power

quality. The shunt APF is realized by using one

voltage source inverters (VSIs) connected at

point of common coupling (PCC) with a common

DC link voltage [2023].The loads generally used are

three types of nonlinear loads i.e. 6pulse current

source Converter Bridge, three phase diode

bridge rectifier with inductance of 300mH and

three phase diode bridge rectifier with

capacitance of 1000uF.
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Figure 1: Shunt Active Power filter

Constant Instantaneous Power Control
Strategy

Figure 2 presents the control diagram of the

shunt active filter using constant instantaneous

power control strategy. We can observed that

four low pass filters have been shown in the

control block; in which, three with cut off of 800

Hz has been applied to filter the voltages and

one for the power p
0
. Direct application of the

phase voltages cannot be used in the control

due to instability problem. There may be

resonance between source impedance and the

small passive filter. Low pass filters have been

applied to the system to attenuate the voltage

harmonics at the resonance frequency which are

higher than 800 Hz. p, q ,p
0 ,

v
a 
and v

b
 are obtained

after the calculation from ab0 transformation and

send to the ab current reference block, which

calculates i’
ca

 and i’
cb

. Finally, ab0 inverse

transformation block calculates the current

references and applied to the PWM current

control i.e. hysteresis band controller.

Figure 2: Control block diagram of the shunt active filter using constant instantaneous power

control strategy

In a real realization, these lowpass filers may

be removed, depending on system parameters

such as a switching frequency of the PWM

converter and a frequency response of the

electronic circuit for voltage measurement.

With this approach, the active filter supplies

the whole i
0
 to the load. If no zerosequence

voltage is present, the zerosequence power p
0

is zero. In this case, the zerosequence current i
0

of the load is completely compensated without

the need for energy balance inside the active

filter, since p
0
 = 0. This operation takes place

only under the supposition that the threephase

system is balanced and that the voltage

waveforms are purely sinusoidal. If, on the other

hand, this technique is applied to contaminated

supplies, the resulting performance is proven to

be poor.

The above compensation principle that

provides constant source instantaneous power

is an extended version of the original control

strategy. The control technique does not use any

RMS value calculation, even though it uses a

low and a highpass filer to separate the powers

p
0
 and  , which influence the dynamic response

of the active filer.  Figure 3 presents the MATLAB/

Simulink Model of Constant Instantaneous Power

control strategy.
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Figure 3: Shunt active filter model using constant instantaneous power control strategy

SINUSOIDAL CURRENT CONTROL STRATEGY

With some modification in constant

instantaneous power control strategy, the new

strategy can be used under unbalanced

conditions too. The new strategy has been

named as Sinusoidal current control strategy.

Figure 4 shows the control diagram of shunt

active filter using sinusoidal current control

strategy which is modified version of constant

instantaneous power control strategy and able

to compensate load currents under unbalanced

conditions too. The modification includes a

positive sequence detector which replaced the

800 Hz cutoff frequency lowpass filters and

correctly finds the phase angle and frequency

of the fundamental positive sequence voltage

component and thus shunt active power filter

compensates the reactive power of the load.

While designing this detector, utmost care

should be taken so that shunt active filter

produces ac currents orthogonal to the voltage

component, otherwise it will produce active power.

i ,i , p’ and q’
 
are obtained after the calculation

from 0 transformation block and send

to the  voltage reference block, which

calculates v
’
 and v

’
. Finally, 0 inverse

transformation block calculates the , , and

. In place of the filtered voltages used
previously, and, are considered as input to the

main control circuit  of  figure 4  Now fundamental

negative sequence power, harmonic power, and

the fundamental reactive power, are also

included in the compensating powers. It should

be noted that the controller for supply systems

can be treated as a simplification, just

considering v
0
 =i

0 
=p

0
 = 0 and the elimination of

signal.

The sinusoidal current control strategy

makes the active filer to compensate the current

of a nonlinear load to guarantee balanced,

sinusoidal current drawn from the network, even

under an unbalanced and/or distorted system

voltage. We know that neural current is a big

problem for aircraft system and this strategy

compensates also the neutral current of the load.

At this point, it is important to remark that

the voltage regulator of Fig.5 that generates the

signal p
loss 

has received an additional task

besides those listed in the last sections: to

correct errors in power compensation. This

occurs because the feed forward control circuit

is now unable to supervise the zerosequence

power. Since the active filer compensates the

whole neural current of the load in the presence
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of zerosequence voltages, the shunt active filter

eventually supplies. ∆p is replaced simply by

ploss
. Therefore, if the active filer supplies p0 to

the load, this causes dc voltage variations, which

are sensed by the PI controller of the dc voltage

regulator. Hence, an additional amount of

average real power, numerically equal p0 , is

automatically added to the signal plot that is

mainly used to provide energy to cover for losses

in the power circuit of the shunt active filter.

Figure 5 presents the MATLAB/Simulink model

of Sinusoidal current control strategy.

Figure 4: Control diagram of the shunt active filter controller using sinusoidal current control strategy

Figure 5: Shunt active filter model using Sinusoidal current control strategy

CONCLUSIONS

This paper presented an innovative

technology management by criticaly analyzing

about power quality improvement using different

control strategies applied in supply system. CIPC

and SCC control techniques are discussed in

detail, which can be remedy for power quality

problems generated in different equipment. This

paper will help research workers, users and

suppliers of electrical power to gain a guideline

about the power quality.
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