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Abstract: 

The Flexible Alternating Current Transmission Systems (FACTS) device deals with the 

control of power flow, alternating current of transmission line and immediately respond 

towards the stability problems of the system. The present paper show that how the FACTS 

device STATCOM enhance the dynamic response and voltage flicker in distribution network 

of the power systems. In MATLAB a simplified distribution system is modeled and the find out 

the desired objectives. D-STATCOM changes from inductive to capacitive operation, the 

modulation index of the PWM inverter is increased from 0.56 to 0.9 which corresponds to a 

proportional increase in inverter voltage. Reversing of reactive power is very fast, about one 

cycle, as observed on D-STATCOM current. Observed on Scope that voltage fluctuation at bus 

B3 is now reduced to +/- 0.7 %. The D-STATCOM compensates voltage by injecting a reactive 

current modulated and varying between 0.6 pu capacitive when voltage is low and 0.6 pu 

inductive when voltage is high. 
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1. INTRODUCTION

Dynamic response and voltage flicker is an important issue in the control of electric power 

systems. Reactive power increases the transmission system losses and reduces the power 

transmission capability of the transmission lines. 

This paper illustrates the effect of STATCOM in distribution of power system on dynamic 

response and voltage flicker control by proper modelling of simple distribution power system 

and voltage source converter based STATCOM using Simulink model in MATLAB. 
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Today’s power transmission and distribution systems face increasing demands for more power 

with better quality and higher reliability at lower cost. Developing countries can apply versatile 

voltage regulation and system stabilization measures in order to effectively utilize the existing 

transmission networks. The use of power electronics in the form of SSSC, STATCOM and 

UPFC is well-established independent of the specific application. 

 

A STATCOM is a controlled reactive-power source. It provides the desired reactive-power 

generation and absorption entirely by means of electronic processing of the voltage and current 

waveforms in a VSC.A STATCOM block diagram shown in Figure 1. 

 
Figure 1: Block diagram of STATCOM 

 
1.1.BASIC OPERATION 

 
Figure 2 shows the basic principle of STATCOM operation, it is as follows. The VSI generates a 

controllable AC voltage source behind the leakage reactance. This voltage is compared with the 

AC bus voltage system, when the AC bus voltage magnitude is above that of the VSI voltage 

magnitude, the AC system sees the STATCOM as an inductance connected to its terminals. 

Otherwise, if the VSI voltage magnitude is above that of the AC bus voltage magnitude, the AC 

system sees the STATCOM as a capacitance connected to its terminals. If the voltage 

magnitudes are equal, the reactive power exchange is zero. 

 
Figure 2: Basicoperation of STATCOM 
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STATCOM operation Details of the implementation and use of the STATCOM models proposed 

here is discussed in regard to MATLAB model. However for this application the VSI is modeled 

to operate in steady state power system mode, which regulates the voltage during voltage sag 

event. 

 
1.2.VOLTAGE SOURCE INVERTER (VSI) 

 
The major aim of a VSI is to generate an AC voltage from a DC one that is because of it is often 

referred to as a DC–AC converter or inverter. It is able to generate a symmetric AC voltage with 

a desired magnitude and frequency, which can be fixed or varied according to the application. 

The voltage source inverter is the building block of the STATCOM and other FACTS devices. 

The three-phase basic configuration is called six-pulse inverter, consisting of two IGBT bridge 

circuit. 

 

2. METHODOLOGY 

 

A simple circuit of power system is simulated in MATLAB with D-STATCOM. Consists of 

three buses, two feeders, variable load and programmable source. 

 

The following figure 3 shows the MATLAB simulation model of STATCOM with distribution 

network. 

 

 
Figure 3: Distribution System with STATCOM 
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Figure 4: STATCOM Configuration in Distribution System 

 

3. RESULTS 

 

 
 

Figure 5: Output of Scope 1 
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Figure 6: Output of Scope 2 

 

 
 

Figure 7: Output of Scope 3 

 

4. CONCLUSIONS 

 

The D-STATCOM compensates for this voltage increase by absorbing reactive power from the 

network (Q=+2.7 Mvar on trace 2 of Scope2). At t = 0.3 s, the source voltage is decreased by 6% 

from the value corresponding to Q = 0. The D-STATCOM must generate reactive power to 
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maintain a 1 pu voltage (Q changes from +2.7 MVAR to -2.8 MVAR). When the D-STATCOM 

changes from inductive to capacitive operation, the modulation index of the PWM inverter is 

increased from 0.56 to 0.9 (trace 4 of Scope2) which corresponds to a proportional increase in 

inverter voltage. Reversing of reactive power is very fast, about one cycle, as observed on D-

STATCOM current. 

 

Without D-STATCOM, B3 voltage varies between 0.96 pu and 1.04 pu (+/- 4% variation). With 

D-STATCOM observe on Scope 3 that voltage fluctuation at bus B3 is now reduced to +/- 0.7 

%. The D-STATCOM compensates voltage by injecting a reactive current modulated at 5 Hz 

(trace 3 of Scope3). 
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