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Abstract:-In this paper we see that D-STATCOM (distribution static compensator ) is used for improving power
quality of distribution network during different type of fault occur in system. In this paper we used PI controller
and sinusoidal PWM based control scheme. D-STATCOM connected as shunt load with distribution network at
load end. This work on VSC(voltage source convertor ) based technique , using this concept maintain constant
voltage at load end and by using LCL passive filter eliminate harmonic from system and also improve power
factor of system.
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INTRODUCTION:

Now a day demand of electrical energy increases so increases the generation and distribution so we need high
quality of electrical energy means voltage ,current , frequency must lies in permissible range and less distortion
means less THD. If power quality is not good than working capacity of equipment get reduced . so we need good
power quality at customer side as well as utility side. Due to poor power quality mainly contain voltage sag problem
at customer side, due to voltage sag , reduced energy transfer to load side due to this compute fail , adjustable speed
driver motor shut down etc.Harmonic current produced harmonic distortion in system . harmonic distortion means
deviation from sinusoidal wave. Harmonic is integral multiple of fundamental frequency. Harmonic current occur
due to non linear load like motor, solid state heating device , fluorescent lamp , SMPS (switching mode power
supply ) in computer , electronics and medical test equipment , filter etc.

Now a day ,most of connected load as non- linear load so, there is large chances of occurring harmonic distortion
and low power factor. Now due to increase demand of electrical energy complexity of electrical network is very
complex. So there is always chances of occurring different type of fault like single line to ground fault (L-G) ,
double line fault (L-L) , double line to ground fault (L-L-G), triple line fault (L-L-L) , triple line to ground fault (L-
L-L-G) . during this fault voltage dip , very high current flow through distribution network and variation in THD is
also very large so power quality become poor during fault duration, so we used FACT device like D-STATCOM for
improving power quality of electrical system during fault duration. Here D-STATCOM connected at load side as
shunt connected device , so it inject current at load side and improve power quality of distribution network.

Basic Concept Of D-STATCON :

D-STATCON is VSC based power electronics device , by controlling switching angle of we can controlled the
amount of reactive power feed to distribution network or amount of reactive power compensation.
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Benefits of D-STATCON in distribution network

(1) Improve power factor of load .

(2) Reduced harmonic distortion at load side of distribution network.

(3) Result of unbalanced load such that the current drawn from the supply is balanced.
(4) Reduced dc offset at load side.
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Figl:Basic Circuit Diagram of the DSTATCOM System.

Actually , D-STATCON contain voltage source convertor this may be behave like convertor or invertor during
operation according to requirement for maintain good power quality . when short circuit occur in the network than
voltage dip occur in the network than VSC behave like invertor it convert D.C energy to A.C energy and maintain
good power quality. When voltage swell occur in system than VSC behave like convertor and it convert A.C
energy to D.C energy for maintain voltage in permissible region. During whole operation charging and discharging
of capacitor take place. During voltage swell charging of capacitor take place and during voltage dip discharging of
capacitor take place.

Component of D-STATCON :
Following are component of D-STATCON

(1) Voltage source convertor (VSC)
(2) Energy storage circuit

(3) LCL passive filter

(4) Controller
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Fig 2 : Schematic diagram of a D-STATCOM
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(1)Voltage Source Convertor (VSC)

Voltage source either convert d.c capacitor voltage to a.c voltage or a.c voltage to d.c capacitor voltage depending
on voltage dip or swell occur in network .

When load voltage greater than output of VSC than power flow from A.C to D.C capacitor ,under this condition
behave like convertor and charging of capacitor take place. When load voltage less than output of VSC than power

flow from convertor to load or we can say that D.C to A.C conversion take place under this condition this behave
like invertor and discharging of capacitor take place.
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Fig 3: Operation mode of Voltage Source convertor .

(2) Energy Storage Circuit :

Here capacitor is used for energy storage , this connected with VSC (voltage source convertor ). Charging of

capacitor take place when voltage swell occur in network and discharging of capacitor take place when voltage dip
occur at load end.
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Fig 4 : Energy Storage Circuit

(3) Controller :

Here compare load voltage with normal voltage and the difference of this voltage act as error signal for Pl controller
and output of PI controller send into PWM , then PWM generate gate pulse which feed into VSC. Than VSC
generate reactive power according to requirement for controlling voltage in normal range.
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Fig 5:PI Controller
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(4)LCL passive filter:

Filter Is Connected At Output Of VSC. Harmonic Filtor Is Used For Filterout The Unwanted Signal At Output Of
Convertor. LCL Passive Filter Is Most Effective Filter For Isolate The Harmonic.To Design It, Equation (1), (2) And

(3)Are Used.

Fig 6 : LCL passive filter.
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