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Except in a very few special situations, electrical energy 
has been generated, transmitted, distributed, andutilized as 
alternating current (AC). However, alternating current has 
several distinct disadvantages. One of these is the neces-
sity ofsupplying reactive power with active power. Due to 
stored energy in the load and again send back to source, or 
presence of nonlinearloads that distorts the wave shape of 
the current drawn from the source, due to this the appar-
ent power will be greater than the real powers, which will 
effects the power factor. Due to this high currents energy 
lost in distribution system will increase, furtherequipment 
cost will increase. This incremental costs of equipment 
and wastage of energy causes electrical utilities to charge 
a highercost to industries or commercial customers where 
there is a low power factor. In traditional method, L-type 
filters with large value ofinductance were used to increase 
the quality of current to be injected. This large value of 
inductor has low slew rate for tracking thereference cur-
rents, and produces large voltage drop across it, intern it 
requires high value of dc-link voltage for the compensa-
tion.Therefore L-filters increases cost, size, and power 
rating. AN LCL filter is used at the front end of the VSI 
which will improve thetracking performance, but requires 
high value of dc-link voltage as that of L filter. In this pa-
per an LCL filter is used to overcome theaforementioned 
draw backs. Capacitor is used in series with the LCL filter 
to decrease the voltage of DSTATCOM. This proposed-
model decreases the size of the passive components, rat-
ing of dc-link voltage, rating of VSI. It provides good 
tracking performance.

II.PRPOSED SYSTEM:
Principle of DSTATCOM:

DSTATCOM is power electronics based power quality 
improving device, which generates

ABSTRACT:

This paper proposes an improved hybrid distribution stat-
ic compensator (DSTATCOM) topology to compensate 
reactive and nonlinear loads with reduced VSI rating, DC 
link voltage and filter size. An LCL filter with small value 
of inductor compared to traditional L filter has been used 
at the front end of a voltage source inverter (VSI), which 
provides the elimination of switchingharmonics. Voltage 
of the DSTATCOM can be reduced with capacitor to be 
connected in series with an LCL filter. Consequentlythe 
power rating of the voltage source inverter has been de-
creased. With reduced dc-link voltage, the voltage across 
the shuntcapacitor of the LCL filter will be also less. It will 
reduce the power losses in the damping resistor as com-
pared with thetraditional LCL filter with passive damp-
ing. Therefore, the proposed DSTATCOM topology will 
have reduced weight, cost,rating, and size with improved 
efficiency and current compensation capability compared 
with the traditional topology. Asystematic procedure to 
design the components of the passive filter has been pre-
sented. The effectiveness of the proposed DSTATCOM 
topology over traditional topologies is validated through 
simulation.

Index Terms:

Distribution static compensator (DSTATCOM), Hybrid 
topology, passive filter, power quality (PQ).

I.INTRODUCTION:

An electric power distribution system is the final stage 
in delivery of electrical power; it carries electricity from 
transmission system toindividual consumers.
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Fig 1.Block diagram of DSTATCOM circuit.

 

Fig. 2. Proposed DSTATCOM topology in the distri-
bution system to compensate unbalanced and nonlin-

ear loads.

Three-phase equivalent circuit diagram of the pro-
posedDSTATCOM topology is shown in Fig. 1. It is real-
ized usinga three-phase four-wire two-level neutral-point-
clamped VSI.The proposed scheme connects an LCL filter 
at the front end of the VSI, which is followed by a series 
capacitor Cse. Introduction of the LCL filter significantly 
reduces the size of the passive component and improves 
the reference tracking performance.

III.CONTROL STRATEGY:

The overall control block diagram is shown in Fig.3. The 
DSTATCOM is controlled in such a way that the source 
currentsare balanced, sinusoidal, and in phase with the 
respectiveterminal voltages. In addition, average load 
power and losses in the VSI are supplied by the source. 
Since the source considered here is nonstiff, the direct use 
of terminal voltages to calculate reference filter currents 
will not provide satisfactory compensation Therefore, the 
fundamental positive sequence componentsof three-phase 
voltages are extracted to generate reference filter currents 
(i*f2a, i*f2b, and i*f2c) based on the instantaneoussym-
metrical component theory.

These currents are givenas follows:

and /or absorbs the reactive power whoseoutput can be 
varied so as to maintain control of specific parameters of 
the electric power system. The DSTATCOM comprises 
of coupling transformer with internal leakage reactance, a 
three phase voltage source inverter (VSI) with self com-
mutating switches(GTO/IGBT), and a DC-link capacitor. 
Fig.1 shows the basic configuration of DSTATCOM.The 
VSI converts the dc voltage across the storage device into 
ac output voltages. These ac voltages are in phase and 
coupled with theac system through the reactance of the 
coupling transformer. Inverter is the main component of 
the DSTATCOM. The objective of aVSI is to produce a 
sinusoidal AC voltage with minimal harmonic distortion 
from a DC voltage. The operation of the DSTATCOM isas 
follows: The voltage is compared with the AC bus volt-
age system (Vs). When the magnitude of AC bus voltage 
is above that of theVSI magnitude (Vc), the AC system 
considered that, DSTATCOM as inductance connected to 
its terminals. 

Otherwise if the voltagemagnitude of VSI is above that 
of the AC bus voltage magnitude, the AC system sees the 
D-STATCOM as capacitance connected toits terminals. 
If the VSI voltage magnitude is equal to AC bus voltage 
magnitude, then the reactive power exchange is zero. Sup-
poseDSTATCOM has a DC active element or energys-
torage elements or devices on its DC side, it can able to 
deliver real power to thepower system. This can be done 
by varying the phase angle of the DSTATCOM terminals 
and the phase shift of the AC powersystem. When VSI 
phase angle lags phase angle of the AC power system, the 
DSTATCOM absorbs the real power from the ACsystem, 
if the phase angle of VSI leads phase angle of AC power 
system, the DSTATCOM supplies real power to AC sup-
ply mains.

The main feature is governing of bus voltage magnitude 
by dynamically absorbing or generating reactive power.
The Distribution Static Compensator (DSTATCOM) is 
a voltage source inverter based static compensator that 
is used for the correction of line currents. Connection 
(shunt) to the distribution network is via a standard power 
distribution transformer. The DSTATCOM is capable of 
generating continuously variable inductive or capacitive 
shunt compensation at a level up its maximum MVArat-
ing.The DSTATCOM continuously checks the line wave-
form with respect to a reference ac signal, and therefore, 
it can provide the correct amount of leading or lagging 
reactive current compensation to reduce the amount of 
voltage fluctuations. 
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Fig.7 Source current,Load voltage,dstatcom currents 
(a,b,c), Vdc, Load Current

V.CONCLUSION:

The simulation results given that reduction of dc-link volt-
age, filter inductance, current through the shunt capacitor 
and dampingpower loss are reduced with DSTATCOM 
with LCL filter followed by series capacitance. This con-
tribution shows reduction in cost, weight, size, and power 
rating of the traditional DSTATCOM topology. Effective-
ness of the proposed topology has been validated through 
extensive computer simulation.
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Fig. 3. Controller block diagram..

IV.SIMULATION RESULTS:

 
Fig:4 Windfarm based Without dstatcom

 
Fig.5: Source current & Load voltage

 
Fig.6: Wind farm based With dstatcom 
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(a,b,c), Vdc, Load Current

V.CONCLUSION:

The simulation results given that reduction of dc-link volt-
age, filter inductance, current through the shunt capacitor 
and dampingpower loss are reduced with DSTATCOM 
with LCL filter followed by series capacitance. This con-
tribution shows reduction in cost, weight, size, and power 
rating of the traditional DSTATCOM topology. Effective-
ness of the proposed topology has been validated through 
extensive computer simulation.

REFERENCES:

i. C. Schauder, “STATCOM for Compensation of Large 
Electric Arc Furnace Installations,” Proceedings of the 
IEEE PESSummer Power Meeting, Edmoton, Alberta, 
July 1999, pp.1109-1112.

ii. G. Reed, J. Paserba, T. Croasdaile, M.Takeda, Y. 
Hamasaki, T. Aritsuka, N. Morishima, S.Jochi, I. Iyoda, 
M. Nambu, N.Toki, L.Thomas, G. Smith, D.LaForest, W. 
Allard, D.Haas, “The VELCOSTATCOM-BasedTrans-
mission System Project,”Proceedings of the 2001 IEEE 
PES Winter Power Meeting, Columbus,H, January/Feb-
ruary 2001.

iii. C. Schauder, “STATCOM for Compensation of Large 
Electric Arc FurnaceInstallations,” Proceedings of the 
IEEE PESSummer Power Meeting, Edmonon, Alberta, 
July 1999.pp.1109-1112.

iv. JianyeCuen, ShanSong, Zanjiwang, “Analysisand im-
plement of Thyrister based STATCOM”, 2006, Interna-
tional conference On Power System technology.

Fig. 3. Controller block diagram..

IV.SIMULATION RESULTS:

 
Fig:4 Windfarm based Without dstatcom

 
Fig.5: Source current & Load voltage

 
Fig.6: Wind farm based With dstatcom 

                   Volume No: 2 (2015), Issue No: 8 (August)                                                                                                                 August 2015
                                                                                   www.ijmetmr.com                                                                                                                                             Page 131



                                                                                                                         ISSN No: 2348-4845
International Journal & Magazine of Engineering, 

Technology, Management and Research
A Peer Reviewed Open Access International Journal   

AUTHOR DETAILS:

JANARDHAN,Received B.tech from CVR college 
of engineering, ibrahimpatnam, rangareddy, telangana in 
2013. And curently pursuing  M.Tech in electrical power 
system at BRILLIANT GRAMMR SCHOOL EDUCA-
TIONAL SOCIETY’S GROUP OF INSTTUTIONS- 
FACULTY OF ENGG.& FACULTY OF PHARMACY 
, Abdullapur, hayathnagar, rangareddy, telangana. . His 
area of interest in Electrical inspection field  

K  MADHAVILATHA, Obtained her B.Tech (EEE) 
degree from Sindhura College of Engineering and Tech-
nology in 2009, M.Tech (Control Systems) from Malla 
Reddy Engineering college in 2012. She worked as Asst.
Prof. in T R R College of Technology Hyderabad. she has 
been working as Asst. Prof. in dept. of EEE at Brilliant 
Grammar School Educational Society’s Group of Institu-
tions. Her area of interest includes control systems, elec-
trical machines, HVE, and HVDC. She is having 5 years 
teaching experience.

R NAGESH, Obtained his B.Tech (EEE) degree from 
Vignan Institute of Technology and science in 2010, 
M.Tech (Power Electronics) from Aurora’s Engineering 
College Bhongir in 2012. He worked as Asst.Prof. in Au-
rora’s Engineering College, Bhongir. He has been work-
ing as Asst. Prof. & H.O.D in dept. of EEE at Brilliant 
Grammar School Educational Society’s Group of Institu-
tions. His area of interest includes FACTS devices, elec-
trical machines, and power semiconductor devices. He is 
having 3 years teaching experience

v. B. Singh and S. Arya, “Implementation of single-phase 
enhanced phase locked loop-based control algorithm for 
three-phaseDSTATCOM,” IEEE Trans. Power Del., vol. 
28, no. 3, pp. 1516–1524, Jul. 2013.

vi. J. Liu, P. Zanchetta, M. Degano, and E. Lavopa, “Con-
trol design and implementation for high performance 
shunt activefilters in aircraft power grids,” IEEE Trans. 
Ind. Electron., vol. 59, no. 9, pp. 3604–3613, Sep. 2012.

vii. M. Singh, V. Khadkikar, A. Chandra, and R. Varma, 
“Grid interconnection of renewable energy sources at the 
distributionlevel with powerquality improvement fea-
tures,” IEEE Trans. Power Del., vol. 26, no. 1, pp. 307–
315, Jan. 2011.

viii. A. Bhattacharya and C. Chakraborty, “A shunt ac-
tive power filter with Enhanced performance using ANN-
based predictiveand adaptive controllers,”IEEE Trans. 
Ind. Electron., vol. 58, no. 2, pp. 421–428, Feb. 2011.

ix. R. Inzunza and H. Akagi, “A 6.6-kv transformerless 
shunt hybrid active filter for installation on a power distri-
bution system,”IEEE Trans. Power Electron., vol. 20, no. 
4, pp. 893–900, Jul. 2005.

x. B. Singh and S. Sharma, “Design and implementation 
of four-leg voltagesource-converter-based VFC for auton-
omous windenergy conversion system,” IEEE Trans. Ind. 
Electron., vol. 59, no. 12, pp. 4694–4703, Dec. 2012.

                   Volume No: 2 (2015), Issue No: 8 (August)                                                                                                                 August 2015
                                                                                   www.ijmetmr.com                                                                                                                                             Page 132

                                                                                                                         ISSN No: 2348-4845
International Journal & Magazine of Engineering, 

Technology, Management and Research
A Peer Reviewed Open Access International Journal   

                   Volume No: 2 (2015), Issue No: 8 (August)                                                                                                                 August 2015
                                                                                   www.ijmetmr.com                                                                                                                                             Page 133


