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Abstract: Static Synchronous Compensator has the capability for the improvement in damping factor and stability by
managing the reactive power output. As the STATCOM will itself absorb the reactive power which comes from the
distribution line when we apply the capacitive load. To get the higher performance of STATCOM we are mainly depend
over control algorithms. As the real power factor has been absorb by the STATCOM at the time when the capacitor is
charging and at the situation when the capacitor is completely charged there is no absorption of real power is occur. The
following observation are concluded Minimum ripple in solar PV Micro Grid model DC current and Voltage Minimum
Swell in Voltage and current when solar based DG is Integrated to Grid with using STATCOM Voltage source inverter is
controlled by Space vector pulse width modulation converting solar DC to AC.

I. Introduction

In early 19" century when the electricity, when the commercial use of electricity has been started there are various issues has been
occurred while electricity transmission like voltage fluctuation due to change in load and there are several power transmission
limitations are present due to unbalance in reactive power. As now days electricity is the most important part of daily life so all
these factors have higher impact on power supply due to continuous industrialization which increase the power supply demands.
Due to continuous development over the time there are several compact semiconductor devices has been developed which allow
new power electronic configuration in power transmission and load flow control. Thus by these devices we can get reliable and
efficient control over power transmission. Consequently the custom powers is for low voltage distribution and thus increase the
quality and thus increase the reliability of supply which affect the sensitive load. There is very similarity between these devices and
FACTS [1]. The commonly used power devices are DVR, STATCOM, UPQC. Among these the STATCOM is a custom power
product, this is an power electronic devices which is connected with shunt and used to compensate the reactive power factor, which
means it provides the protection for electrical equipment from this polluted load supply.[3]. the performance of D-STATCOM can
be calculated by the controlling algorithm which is the extraction of current components. The performance of D-STATCOM can
be calculated by using controlling methods. Thus for measuring the performance several algorithms have been developed on the
basis of various theories and one of this is IRP theory [4- 11]. In this thesis our main focus is to compensate the voltage fluctuation
and the voltage interruptions. Thus we can analyze the dynamic performance by the simulation.

The main cause of these voltage sags are problem in utility systems or the problems in customer facilities or increase in load current,
this will result while starting the motor or transformer energizing. These are most common power quality problem which occur in
power transmission. While in commercial and industrial use the voltage sag are the most common problems and they cause various
problems to machinery and even in production thus may cause economical losses. Thus here our main focus is on the disturbances
caused from end to end user devices as the major power quality issue [6]. This paper is organized as follows. Section | explains the
basic introduction of D-STATCOM. On the other hand research methodology is define in Section Il. Section Il gives the overview
of design configuration, section IV introduces D-STATCOM model, and result & discussion section V is a conclusion.

I1. Research Methodology

Generally we categorize the control methods for the D-STATCOM in two categories they are: indirect control and the direct control.
[8] , in the case on current indirect control we will assume the D-STATCOM as a voltage source by the control on the AC voltage
wave phase and the amplitude which is generated by the inverter side for the indirect control over the AC side current. Thus by
managing the phase o for the output voltage and the system voltage or in integration with the control pulse width 0 for the
compensation system; the direct current control method will use the track PWM method on the current instantaneous value to
feedback control. As the result which we obtain from the indirect control method are much simple and In such cases the control
precision are not taken to be high and thus they are not have much faster response and in opposite to this the direct control method
provide the much faster response and in this the control precision are also very high so the direct control can get the effect which
will not be obtain by the indirect method, thus due to this reason in this article we adopt the direct control method instead of indirect
control method due to its advantageous nature over the other one and by using this we can get the harmonic current and the reactive
power signal and then we disconnect the reactive channel iq ( and ig=0) [12].
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Fig 1 Instantaneous reactive and harmonic current detection

While tracking the PWM control technology we use the hysteresis comparison method, this method is also use for the triangle wave
comparison [9,10], Thus the triangle wave comparison control will detect the variations among the current real value and the
reference value with the high frequency triangular carrier phase pulse, thus the proposed control process is depicted in the figure 2
below:
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Fig 2 Triangle wave comparison

In Figure 2 shown above we show that the control mode is different in use for the other triangular wave as carrier wave of PWM
control, as this will not order the signal comparison with the triangular wave, but by the variation in command current and the
compensation current to the amplifier A and then we compare it with the triangular waveform. Thus here the triangular carrier will
direct the current control method which will realize the simultaneous compensation for the reactive power and the harmonics, and
here the DC side voltage control will make it stable thus by this we can get the stable, precise and accurate compensation effect
[13].

I11. Proposed Design
The advantage of the fuzzy inference system is that it can deal with linguistic expression. The idea behind neural network and fuzzy
inference combination is to design a system that uses a fuzzy system to represent knowledge in an interpretable manner and has the
learning ability derived. Simulink is a block diagram environment for multi domain simulation and Model-Based Design. It is
integrated with MATLAB, enabling you to incorporate MATLAB algorithms into models and Export simulation results to
MATLAB for further analysis. The goal of this module was to provide enough of an introduction to get you started on the
development of open- and closed-loop simulations.

Fig 3 Simulink Model of Proposed D-STATCOM

Simulink model of proposed D-STATCOM is shown in fig 3 .The Simulink model contain Solar PV Array & Circuit barker &
30MW load on the model
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Fig 4 Solar Array

I11. Results and Discussion
Three Phase Grid Voltage and Current using D-STATCOM is shown in fig 5. The grid current is varied from 15 ampere & grid
voltage is varied from 15 mega volt.
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Figure 5 Three Phase Grid Voltage and Current using D-STATCOM
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Figure 6 Three Phase Micro Grid Voltage and Current using D-STATCOM

Three Phase Micro Grid Voltage and Current using D-STATCOM is define in fig 6. The voltage is varied to -250 to 250 up to 0.5
sec. Then it is increase to 450 V up to 1.1 sec
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Figure 7 Three Phase Load Voltage and Current using D-STATCOM

Three Phase load Voltage and Current using D-STATCOM s define in fig 7. The voltage is varied to -400 to 400 upto 0.5 sec.
Then it is increase to 450 V upto 1.1 sec.
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IV Conclusion

From this present study we come to know about the importance of D-STATCOM in voltage regulation in a distribution system. As
the D-STATCOM will itself absorb the reactive power which comes from the distribution line when we apply the capacitive load.
By using a voltage source inverter the STATCOM will generator the reactive power by the means of capacitor. To get the higher
performance of D-STATCOM we are mainly depend over control algorithms. As the real power factor has been absorb by the D-
STATCOM at the time when the capacitor is charging and at the situation when the capacitor is completely charged there is no
absorption of real power is occur. Total harmonics distribution is 0.95 % in 3 phase Load current with using D-STATCOM D-
STATCOM help to reduce 0.95% (THD) total harmonics and also control Sag and Swell Problem which is generated by solar
Based Distributed Generation or Micro grid .1 KHz switching frequency of SVPWM in Voltage source inverter very less power
device loss

References

[1]Rakesh S. Kumbhare et.al “STATCOM- Control Scheme For Power Quality Improvement to Grid Connected Wind Energy
Generating System” International Journal of Electrical, Electronics and Data Communication, pp 9-15, June 2015.

[2]Aarathi A. R., Dr. M. V. Jayan “Grid Connected Photovoltaic System with Super Capacitor Energy Storage and STATCOM for
Power System Stability Enhancement” International Conference on Advances in Green Energy , pp 26-32, Dec 2014,

[3]Yanushkevich, Z. Miiller, J. Svec, J. Tlusty and V. Valouch “Power Quality Enhancement using STATCOM with Energy Storage”
pp 349- 354, International Conference on Renewable Energies and Power Quality , April 2014.

[4]llango K, Bhargav.A, Trivikram.A, Kavya.P.S, Mounika.G, and Manjula G. Nair “Power Quality Improvement using STATCOM
with Renewable Energy Sources ” IEEE Transaction Power Electronics, Vol.19, No.5, Dec 2012.

[5]Aarathi A. R, Dr. M. V. Jayan “Grid Connected Photovoltaic System with Super Capacitor Energy Storage and STATCOM for
Power System Stability Enhancement ” International Conference on Advances in Green Energy , pp 25-32 , Dec 2014.

[6]Mohit Bajaj, Chetan Bhardwaj and Mukesh Pushkarna “A Comparative Study of Control Techniques of Distribution-STATCOM
under Abnormal Source Voltage ” International Conference on Advances in Electrical, Electronics, Information, Communication
and Bio-Informatics , pp. 660-669, July 2015.

[7IMohammed Abdul et.al “Enhancement of Power Quality in Distribution System using D-STATCOM?” International conference on
Signal Processing, Communication, Power and Embedded System pp 2093 — 2098 , 2016.

[8]D. Prakash, R. Mahalakshmi, and M.Karpagam “Power Quality Enhancement in STATCOM connected Distribution Systems based
on Gravitational Search Algorithm” International Journal on Electrical Engineering and Informatics - Volume 8, Number 4, pp
907-924 , December 2016.

[9]Masoud Farhoodnea; Azah Mohamed “Optimum D-STATCOM Placement Using Firefly Algorithm for Power Quality
Enhancement” 7" International Power Engineering and optimization Conference , pp 98-102 , 2016

[10]Noramin Ismail, Wan Norainin Wan Abdullah “Enhancement of Power Quality in Distribution System Using D-STATCOM” 4th
International Power Engineering and Optimization Conference , pp 418-424 , June 2010

[11]T.Bharath Kumar and Dr.M.Venu Gopala Rao “Mitigation of Harmonics and Power Quality Enhancement for SEIG based Wind
Farm using ANFIS based STATCOM” IEEE Trans. Ind. Appl., vol. 39, no. 4, pp. 936-944, Jul. 2014.

[12]Soumya Mishra and Pravat Kumar Ray, "Nonlinear modeling and control of a photovoltaic fed improved hybrid D-STATCOM for
power quality improvement", International Journal of Electrical Power and Energy Systems, VVol.75, pp.245-254, 2016

[13]M.R.Qader, "Design and simulation of a different innovation controller-based UPFC (unified power flow controller) for the
enhancement of power quality”, International Journal of Energy, Vol.89, pp.576-592, 2015

[14]S.M.Abd-Elazim and E.S.Ali, "Optimal location of STATCOM in multi-machine power system for increasing loadability by
Cuckoo Search algorithm™, International Journal of Electrical Power and Energy Systems, Vol.80, pp.240-251, 2016

[15]Bhim Singh and EyupAkpinar, "A multilevel converter with reduced number of switches in STATCOM for load balancing™,
International Journal of Electric Power Systems Research, VVol.123, pp.164-173, 2015

[16] Bhim Singh, Sunil Kumar Dube and Sabha Raj Arya, "An improved control algorithm of DSTATCOM for power quality
improvement”, International Journal of Electrical Power and Energy Systems, Vol.64, pp.493-504, 2015

[17]J. H. Choi and J. C. Kim, “Advanced voltage regulation method at the power distribution systems interconnected with dispersed
storage and generation systems,” IEEE Trans. Power Del, vol. 15, no. 2, pp. 691- 696, Apr. 2000.

IJSDR2212134| International Journal of Scientific Development and Research (IJSDR) www.ijsdr.org \ 870


http://www.ijsdr.org/

