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In this paper, a three phase distributed power generation (DPG) system with harmonic current reduction is 

considered. The main idea is to integrate the distributed power generation (DPG) with hybrid power filters. 

The analysis of compensation characteristics of different HPF configurations is carried out. The design of 

control method is based on hysteresis control. The fundamental current and distribution system harmonic 

currents are independently controlled by current detecting scheme. The elimination of harmonic current is 

performed by using hybrid power filters. MATLAB/SIMLINK power system tool is used to simulate the 

proposed system. The presented simulation result is effective of proposed method. 
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INTRODUCTION 

Headway over semiconductor engineering 

organization what's more a craving of the clients for 

the cheap and reliable electric power need 

prompted expanding enthusiasm toward DPG 

systems. The most recent decades an extensive 

amount from claiming DGP units mostly in view of 

renewable energy sources bring been in the low 

voltage distribution systems. Ordinary samples for 

DGP units are photovoltaic (PV) what's more wind 

energy sources. Renewable energy sources need 

aid interfaced of the load alternatively utility grid 

by means of DC-AC inverter systems. DGP units 

might work in the utility grid connected associated 

in the mixture DPG (in parallel with diesel 

generators alternatively multi-turbines), 

alternatively remain in stand-alone mode. 

 A decent power quality is an important factor 

for the dependable operation of electrical loads. 

High entrance of non-linear loads, for example, 

compact fluorescent lamps, LED lamps, switching 

mode power suppliers meet people's high 

expectations in power quality for distribution 

systems as of late. Harmonic distortion created by  

non-linear loads causes a  few issues, for example, 

expanded power losses in client gear (equipment), 

power transformers and electrical cables, flicker, 

shorter life of natural protection (organic 

insulation). 

 The establishment of DPG to the distribution 

system may significantly affect power quality. This 

effect might be certain positive (or) negative. It 

depends on the distribution system and DPG unit 

characteristics. Positive effects incorporate 

enhanced (improved) reliability, voltage support, 
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decrease of transmission and distribution losses. 

However, at times inverter based DPG units can 

built the current and voltage distortions in the 

system to which they are connected. 

 Between the diverse specialized options 

accessible to power quality enhancing active power 

filters (APF) have proved to be an important 

alternative to make up for current and voltage 

disturbances in power distribution systems. As of 

late (in recent years) APF has been broadly 

explored for the compensation of harmonic 

currents. 

 The shunt active power filter for a three phase 

DPG system is considered. However, in most of the 

cases introducing of pure active filter is not cost 

effective solution because their ratings are close to 

load. The hybrid power filters appear to be more 

appealing answer for current and voltage 

disturbance mitigation. Another cost effective 

solution (practical arrangement) is to incorporate 

(integrate) essential power generation function of 

the DPG unit with the APF capabilities. 

 The present work deals with current and 

voltage harmonic compensation in DPG systems by 

the hybrid power filters. Remunerating 

characteristics of various HPF designs appropriate 

for incorporation (integration) with DPG systems 

are considered. The load harmonics compensation 

is performed through utilizing the hybrid power 

filter (Hysteresis control). Simulation results affirm 

the adequacy of proposed strategy. 

 

II. CONFIGURATION OF DPG SYSTEM 

Renewable energy sources are interfaced with 

the grid through power converters. Depending 

upon their operation DPG system, power 

converters may have the following modes of 

operation: voltage source, current source and 

active power filter mode. In voltage source mode, 

converter can work in off grid system (or) in 

islanded micro grid as a grid forming unit. In this 

mode of operation, the AC voltage and frequency 

are controlled to meet the power quality 

requirements. 

III. ELIMINATION OF POWER QUALITY 

PROBLEMS 

There are two approaches to reduce the power 

quality issues either form the customer side or 

from the utility side. The principal approach is 

called load conditioning, which guarantees that the 

equipment is less delicate to power aggravations, 

permitting the operation even under significant 

voltage distortion. The other arrangement is to 

introduce line conditioning systems that suppress 

or balances the power system disturbances. A few 

devices including flywheels, super-capacitors, 

other energy storage systems, constant voltage 

transformers, noise filters, harmonic filters are 

utilized for the mitigation of particular PQ issues. 

IV. ANALYSIS OF HYBRID POWER FILTER 

 
Fig1: Basic Circuit Diagram 

  

There are two fundamental classes of active power 

filters exist: shunt filters and series filters. The 

shunt active power filter ought to work as a current 

source and inject the compensation current into 

power system to scratch off the harmonic current 

created by current type non-linear load. The series 

active filter works as a voltage source and produces 

a voltage proportional to the source current 

harmonics. The series active filter can viably 

smother the harmonics produced by voltage type 

non-linear load. 

 
Fig 2: Simulink Model 

 

V. COMPENSATING SIGNAL CALCULATION 

 The output of this PI controller (IPIref) is taken as 

amplitude of in-phase component of the reference 

supply currents. Three-phase in-phase segments 

of the reference supply currents are computed 
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utilizing the in-phase unit current vectors (Ux, Uy 

and Uz) got from the AC terminal voltages (Vxn, 

Vyn, Vzn), respectively. 

Ux = Vx / Vrms, Uy = Vy / Vrms, Uz = Vz / Vrms 

   The output of the PI controller is taken as 

amplitude of in-phase component of reference 

supply current is IPIref. 

Vrms =√((2/3)(Vxn^2+Vyn^2+Vzn^2)) 

The instantaneous values of in-phase component 

of reference supply currents (Ixref, Iyref and Izref ) 

are computed as 

Ixref  = IPIref . Ux, Iyref  = IPIref . Uy, 

 Izref  =  IPIref. Uz 

 

VI. CONTROL DIAGRAM EXPLANATION 

 
                          Fig3: Control Diagram 

 The design and investigation about this work, 

employments immediate power theory along with 

PI controller for APF. The sensed voltages and 

currents for the load have been utilized for 

instantaneous power calculation should produce 

reference currents. A Hysteresis band current 

controller generates switching signals for APF 

should follow the reference current within specified 

limits. The Hysteresis band current control 

technique has been proved to be most suitable 

(eligible) for all the applications of current 

controlled voltage source inverters in active power 

filters. And it implemented to produce the 

switching pattern in order to get exact and fast 

response. The Hysteresis band current controller is 

stable, very quick response and good accuracy. 

 

VII. SIMULATION RESULTS 

 The system was simulated using Matlab / 

simulink model to verify the given proposed 

method. The non- linear LOAD INCLUDES the 

rectifier with RC load on the dc side. 

 
Fig4: Waveforms 

 

VIII. CONCLUSION 

In this paper a DPG system with voltage and 

current harmonic compensation capability is 

considered. The demand for electric power is 

expanding toward a exponential rate and at the 

same time the quality of power delivered became 

the conspicuous (prominent) issue in the paper 

sector. Thus, the reduction of harmonics and 

improvement of power factor of the system will be 

about most extreme scheme. In this project a 

solution to improve the quality of power by the 

utilization is effectively proved. 
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