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Abstract : Electrical energy is the most popular form of energy and the whole world of society is heavily dependent on the electric
supply. Human life cannot be imagined without the supply of electricity. Quality and continuity of the electric power supplied is also
very important for all equipment whose operation based on electric supply. But power quality problem associated with power system
network due to nonstandard voltage current and frequency that result in failure or misoperation of end user equipment. This paper
presents a role of most popular Facts devices knows as DISTRIBUTION STATIC COMPENSATOR(D-STATCOM) in power system
before fault during fault and after fault condition and analysis power quality of distribution system. When fault occurs in power system
at different causes the D-STATCOM will regulate supply voltage by absorbing and providing reactive power to mitigate voltage sag
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. INTRODUCTION

Increasing day by day demand for high quality, of electrical power and increasing number of distorting loads at receiving side
may leads to an increased power quality problem in power system network. There are many method to improve power quality
problems in transmission and distribution systems. one of the most effective devices is D-STATCOM is used to improve power
quality . One of most advantages of D —-STATCOM is to sustain reactive current at low voltage and develop required voltage
and frequency support without capacitor and batteries as energy storage. A D-STATCOM a is custom power device which is
used to supplying and absorbing reactive power according to system network required to balanced power quality . Here we
use 11 kv distribution system to enhance the power quality such as voltage sags, harmonic distortion . A D-STATCOM s
always connected in shut with load.

D-STATCOM:

A D-STATCOM is a shunt connected device which includes a Voltage Source Converter (VSC) and operating with
parallel to the load. A D-STATCOM is a reactive power compensation device that is capable of generating and absorbing
reactive power according to system requirement to balance power quality and control of output parameter.

A D-STATCOM includes voltage source converter (VSC) and a DC link DC link capacitor connected in shunt, this
capacitor capable of generating and /or absorbing reactive power. This D.C. capacitor is chard converter or by battery source . A D- STA
TCOM performing all the maintenance of power quality in steps .

1- If output voltage of voltage source converter voltage(VSC).is greater than A.C. terminal voltage then D-STATCOM
operating in capacitive mode and vice versa.

2-  If voltage source converter(VSC)output voltage is equal to A.C. system supply then no reactive power transfer takes
place.

Figure 1 shown simplest form of D —-STATCOM
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3 Figure 1: Schematic Diagram of a Basic DSTATCOM _

Il. SIMULATION MODEL OF TEST SYSTEM WITH AND WITHOUT D-STATCOM AND ITS OPERATION:

For this simulation model generating unit is 25 kv,50 Hz. The output voltages of generating unit is going to three winding
transformer of primary winding.Here a two parallel feeder of 11 kv . In one feeder D STATCOM connected
in parallel and followed by circuit breaker other is kept it is. A nonlinear load is connected at finishing
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point of feeder where D-STATCOM is connected for controlling purpose Pl controller is used. The
simulation time is taken between 0.4to 0.9 sec. when circuit breaker is not connected in circuit network then
CB2 is closed and D-STATCOM is not performing them. Above figure show Simulation test model.
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I11. PARAMETER OF THE TEST SYSTEM:

This simulation model considered non linear load has been tested on LL fault conditions. This simulation model consist of thee phase
programmable voltage source with configuration of 25kv 50 Hz. The source is taken two transmission line through a three phase winding
transformer with power rating 250 MVA.

IV. SIMULATON RESULTS: CASE 1. : Double Line Fault (LL) Conditions:

In case Double line fault is considered for both the feeders. Here the fault resistance is 0.001 ohm and the ground resistance is 0.001ohm.
The fault is created for the duration of 0.4s to 0.9s. Winding 1: V1rms (Ph-Ph) = 25kv, R1= 0.002(pu), L1 = 0.08002(pu) Winding 2: V2rms
(Ph-Ph) = 11kv, R2=0.002(pu), L2 = 0.08002(pu) Winding 3: V3rms (Ph-Ph) = 11kv, R3= 0.002(pu), L3 = 0.08002 (pu) Inverter Parameter
: IGBT based , 3arm , 6 pulse , carrier frequency = 1080Hz. sample time = 5p sec. the power system, such as CB2 is closed when D-
STATCOM is not in operating mode. The output waveform for LL fault is shown below

V. Results Without D-STATCOM (LL Faults):
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Fig.6.1Three Phase Voltage(pu), Active Power and Reactive Power at Bus 3 Without D-STATCOM (LL Fault)
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Fig.6.2 Three Phase Voltage Waveform Without D-STATCOM (LL Fault)
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Fig.6.3 FFT Analysis During Without D-STATCOM (LL Fault)

VI. Results With D-STATCOM (LL Faults):
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Fig.6.4Three Phase Voltage(pu), Active Power And Reactive Power At Bus 3 With D-STATCOM (LL Fault)

Fig.6.5 Three Phase Voltage Waveform With D-STATCOM (LL Fault)

Selected signal. 55 cwcles FET window (in redl” 10 cyclas
so0 v v T v —— —
o ,r‘/
~ ]
-S00 [— e —
s oz o4 o6 RG] 1
Time (s)
FET analysis
I Fundamental (S0H=) = 1 016 THD= O 812%
v T v T v
=F o.0s5 1
£ o o4 —
= ooz —
= O 02 -
= o001 —
o _— L .
=] = Y = = ) 1= e 16 ] =0

Harmonic order

Fig.6.5 FFT Analysis Before Fault With D-STATCOM (LL Fault)
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Fig6.7 FFT Analysis During Fault With D-STATCOM (LL Fault)

VII. THD Comparision:

Types of THD Without D-STATCOM THD With D-STATCOM
Fault (CB2- Closed) (CBz- Open)
Before During After Before During After
Fault Fault fault Fault Fault fault
LL fault
0.18 % 98.03% 2.45% 0.81 % 16.11% 3.95%

THD comparison With And Without D-STATCOM (LL Faults)
VIIl. CONCLUSION:

This paper shown when LL fault occurs in a power system . The receiving side of distribution system voltage will effect the system
performances. when we used D-STATCOM at duration of fault occurring in power system .The system voltage power quality problem such
as voltage dip, voltage swell and interruption etc, will reduce and system performances is increases.
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