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Abstract—The issue of voltage sag and its 
detrimentaleffects on sensitive or nonlinear loads are 
discussed in 
thispaper.Amongthemostsignificantissueswithpowerqualit
y facing the utility sector is voltage sag. By 
adaptingthetypicalsolarinvertercontrollertoperformasaSTA
TCOM, the remaining inverter capacity after actualpower 
generation during the day is used in this, and theoverall 
setup is referred to as PV-STATCOM. This can beapplied 
to the relevant grid to enhance voltage 
regulation,powerfactorcorrection,andreducetotalharmonic
distortion during the day. The smart inverter briefly 
stopsproducingrealpowerduringadaytimecriticalsystemdist
urbanceandreleases all ofitsinverter capacity 
forSTATCOM operation. To reduce the sag and raise 
thecalibre of the power, Parks Transformation is 
employed.MATLAB/SIMULINK is used to simulate the 
suggestedmethod. 

Keywords—component, formatting, style, styling, insert 
(keywords) 

 
I. INTRODUCTION(HEADING1) 

The significance of Power Quality (PQ) has 
increasedsignificantly over the past two decades as a result 
of, amongother things, a noticeable rise in the amount of 
equipmentthatissensitivetopoorPQenvironments,disruptions
causedbynonlinearload,andthespreadofrenewableenergysour
ces. The voltage quality type is to blame for more than50% 
of all Power Quality disruptions. The voltage sags 
andexpands,periodic&interharmonicvoltages,andvoltageimb
alancesforthree-phasesystemsarethemostwell-
knowndisturbances. 

Voltage sag is a brief drop in Root mean square 
voltageof between 0.1 and 0.9 per unit, lasting anywhere 
from ahalf-cycle to a minute. Or, to put it another way, it is 
theabrupt decrease of supply voltage to between 90% and 
10%ofstandard voltage. Itistypicallybroughton by 
powersystem problems and distinguished by its size and 
length.The total RMS voltage during voltage sag is what is 
knownas the voltage sag magnitude and is typically 
expressed 
inunitsoftheoriginalvoltagelevel.Thesizeofthevoltagesagisaff
ectedbyanumberofvariables,includingthefaulttype,faultlocati
on,andfaultimpedance. 

Thelengthofthevoltagesagessentiallydependsonhowquic
kly the protective mechanism clears the fault. Voltagesag 
will persist until the fault is repaired, to put it briefly.There 
are numerous specialized power equipment. 
Activepowerfilters(APF),BatteryenergyStorage(BESS),UPF
C(UnifiedPowerflowcontroller),STATCOM(staticsynchron
ouscompensator),andUninterruptiblepowersupplyareafewoft
hesegadgets[1][2].EachCustomPowergadgethasuniqueadvan
tagesandrestrictions.The 

 
STATCOM(StaticSynchronousCompensator)issaidtobethe
mostefficientversionofthesedevices. 

The STATCOM is favored above the others for a 
varietyof reasons. The following list includes a handful of 
theseexplanations. Although the STATCOM predates the 
SVC, itis nevertheless favored because the SVC cannot 
regulateactive power flow [3]. Another justification is the 
fact 
thattheSTATCOMislessexpensivethantheUPS(Uninterrupta
ble Power Supply ) [4, 5]. The UPS 
isexpensive,butitalsoneedsalotofcarebecausethebatteriesleak
andneedtobereplacedasfrequentlyaseveryfiveyears[5]. In 
addition, the STATCOM costs less and has a betterenergy 
capacity than the(Super Conducting magnetic 
energystorage) SMES device [3]. Furthermore, the 
STATCOM isless expensive and smaller in size than the 
DVR(DynamicVoltageRestorer)[3-
16].ThesefactorsexplainwhytheSTATCOM is commonly 
regarded as a powerful 
tailoredpowersolutionforreducingvoltagesagsandreliabilityis
sues[6].Inadditiontocompensatingforvoltagepeaksandvalleys
,STATCOMcanalsoaddfeatureslikeharmonicsandPower 
Factor adjustment. The STATCOM certainly offersthe 
finest financial remedy for its size and capabilities 
whencomparedtotheotherdevices. 

 
 

InadditiontoPV(photovoltaic)anditsworkingconcepts,ST
ATCOMisintroducedinthisstudy.Bycorrecting for real and 
reactive power, Parks transformationisusedto enhance 
thequalityoftheelectricity.Resultsfromthe simulation using 
MATLAB are shown and discussed atthe conclusion. In 
order to compensate for voltage sags 
andswellsthatoccurindistributionsystemsunderatypicalcircu
mstances, the PV systemworks in tandem with 
theSTATCOM,ashunt-
connectedflexibleactransmissionsystems(FACTS)controller. 

 
II. STATCOM 

Onalternatingcurrentelectricaltransmissionnetworks,astat
ic synchronous compensator (STATCOM), also 
referredtoasastaticsynchronouscondenser(STATCON),isare
gulating device. It is based on a voltage-source converterfor 
power electronics and can supply or drain reactive 
ACpower to a network of electrical outlets. It can also 
deliveractiveACpowerifit'slinkedtoapowersource.Itbelongst
othe FACTS family of gadgets. It is electable and modular 
bynature. Synchronous in STATCOM refers to the ability 
togenerateorabsorbreactivepowerinsynchronywiththeneedto 
maintain the power network's voltage. A solid-state-
basedpower converter called the STATCOM replaces the 
SVC. Itcan function as a shunt-connected SVC and its 
terminal 
ACbusvoltagecan'tbeusedtocontrolthecapacitiveorinductive
outputcurrents.Powerconvertershavetheability 
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toswitchquickly,henceSTATCOMrespondsconsiderablymor
equicklythantheSVC(StaticVARcompensator). 

 

 
Fig.1.Inductivemodeofoperation 

III. PV-STATCOM 

When the sun is not shining well, a typical solar plant 
isnot used. Both solar power plants and STATCOM 
dependheavilyonvoltagesourceinverters.Toenhancetheregula
tionofvoltageandpowerfactor,asolarpowerplantisthereforeem
ployedasSTATCOMduringtimesofdarkness.Loadcurrentdec
reaseswhenpowerfactorimproves. 

Additionally, the system is more effective and has 
fewertransmission losses, maintaining its balance. The 
outcomesofthesimulateddistributionsystemsupporttheseclai
ms.Asa result, the distribution system's electrical 
performance andpowerqualityareenhanced. 

The voltage source for a STATCOM is a voltage 
sourceconverter(VSC),whichishousedbehindareactor.ASTA
TCOMhaslimitedactivepowercapabilitiesbecausethevoltages
ourceismadefromaDCcapacitor.However,whenan 
appropriate device to store energy is coupled across theDC 
capacitor, its operational power ability can be increased.The 
magnitude of the voltage source determines the 
reactivepowerattheSTATCOM'sterminals.Forinstance,theST
ATCOM produces reactive current if the VSC's 
terminalvoltage is greater than the voltage of the alternating 
currentat the point of connection; alternatively, it absorbs 
reactivepower if the voltage source's amplitude is less than 
the ACvoltage. Because the voltage source converter's 
IGBTs 
havequickswitchingtimes,aSTATCOM'sresponsetimeisfaste
rwhen compared to that of a static VAR compensator 
(SVC).Given that the reactive power from a STATCOM 
reduceslinearly with the AC voltage, it also offers more 
accuratereactivepowersupportatminimalACvoltagesthananS
VC 

 
A. OperativemodesofSTATCOM 

The STATCOM operates in two modes for a steady 
stateoperation in a power system for maintaining grid 
disciplineand stability. In order to maintain voltage and 
current at theload end constant and to meet the consumer 
demands theSTATCOM operates in one of this modes, the 
two modes 
ofoperationarecapacitivemodeandinductivemode. 

 
B. Capacitivemode 

When the load is inductively charged, the 
STATCOMsupplies the reactive power it requires. Figure.1 
shows anequivalentcircuitandphasordiagram 

Here,thephasordiagramcanbeusedtoderivethefollowing 
relations: 

Thereactivepowerdrawnbythe, 
Load =VSILSinΦL (1) 

Thereactivepowersuppliedby, 
STATCOM  =VSI0Cosθ0 (2) 

Forunitypowerfactoroperation, 

 
VSILSinΦL  =VSI0Cosθ0 (3) 
PowerlossinSTATCOM,itisgivenby 
I02R0 =VSI0Sinθ0 (4) 
Thispowerlosswillbefilledbytheacsystem.Inconclusion, 

the STATCOM system's inverter will generateoutput 
voltage V0 with the correct magnitude |V0| and phaseθ0so 
that I0's reactive component, I0Cosθ0, cancels out 
theloadcurrent'sreactivecomponent,ILSinΦL,resultinginopera
tionwithaunitypowerfactor. 

C. Inductivemodes 

For this mode, two exceptional instances are 
explored.WhentheloadiscapacitiveandtheSTATCOM  
mustabsorb the reactive power produced by the load, as 
shown inFigure 

 
Fig.2.Inductivemodeofoperation 

Thegeneratedload’s 
ReactivePower  =VSILSinΦL

 (3)
TheSTATCOM’sabsorbed 

ReactivePower  =VSI0Cosθ0

 (4)
Forunitypower factoroperation, 

VSILSinΦL =VSI0Cosθ0 (5) 
Oncemore,theSTATCOMsystem'sinverterwillgenerateth

eoutputvoltageV0withthecorrectmagnitude 
|V0|andphaseθ0,whichleadstounitypowerfactoroperation as 
the reactive portion of I0, I0Cosθ0, balances 
thereactivecomponentoftheloadcurrent,ILSinΦL.Theinductiv
eloadmusthaveanadditionalinductiveeffectapplied to it 
viaSTATCOM. 

IV. DESIGNOFPV-STATCOM 

The following elements comprise Photo voltaic – 
StaticSynchronous Compensator model. It consists of a 
voltagesourceconverter,aninvertercircuitandfiltercircuits. 

A. VoltageSourceConverter(VSC) 

TheDC input voltage ischangedintoanAC outputvoltage 
using a voltage-source converter. The following 
listincludestwopopularVSCkinds. 

 
B. Square-waveInvertersusingGateTurn-OffThyristors 

Becausetheoutputvoltageoftheconverterisproportional in 
this kind of VSC, the output AC voltage 
canbechangedbyadjustingtheDCcapacitorinputvoltage. 

 
C. PWMInvertersusingInsulatedGateBipolarTransistors(I

GBT) 

ItconvertsaDCvoltagesourceusingacommonchoppingrate
ofa fewkHz intoa sinusoidal  waveformusing the pulse 
width modulation (PWM) approach. TheIGBT-based VSC 
uses a fixed DC voltage compared to theGTO-based kind 
and modifies the resulting AC voltage byalteringthe PWM 
modulator'smodulationindex. 
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D. SOLARFARM 

The voltage source converter receives steady 200V 
DCvoltage from a solarfarm.Amongthe outputof  the 
VSCandthepowersystemisatransformer.Inessence,atransfor
mer serves as a coupling medium. Transformers 
alsoeliminate harmonics that are present in  the square 
wavesthat VSCproduces. 

E. LCLFILTER 

For the purpose of to filter the harmonics generated 
bytheinverter, anLCL filterisfrequentlyemployed 
whenconnectinganinvertertotheutilitygrid.Inspiteofabundan
ce of paper available which describes about 
LCLfilters,asystematicprocessfordesignhasn’tbeenproposed. 

 
F. APPLICATIONOFPV-STATCOM 

One of the main issues with power systems is 
voltagestability.Themaximumtransfercapacitiesofthepowern
etwork can be increased by the series and shunt 
correction.Regarding voltage stability, this type of 
compensation 
aimstoinjectreactivepowertokeepthenodesvoltagemagnitude
sclosetotheirnominalvalues,aswellastodecrease line currents 
and, as a result, the overall systemlosses decreases. Due to 
advancements in power electronics,it is now possible to 
change the magnitude of the voltage atspecific system nodes 
using complex and adaptable 
devicescalledFACTS.Thestaticsynchronouscompensator(ST
ATCOM)isoneofthem. 

 
V. CONVENTIONALVOLTAGEINJECTIONM

ETHODS 

There are many conventional voltage injection 
methodssuch as the presage compensation method, Phase 
advancemethod, Voltage tolerance method with minimum 
energyinjection,Inphasevoltageinjectionmethodandmanymo
re. 

 
A. Pre–sagcompensationmethod 

Withthistechnique,thesystemreceivesthevoltagedifferenc
e between the sag and pre-fault voltages. The 
bestwaytoachieveanidenticalloadvoltageastheprefaultvoltag
e is to inject active power without control, hence 
highcapacityenergystorageisnecessary. 

 
B. Phaseadvancemethod 

Thepoweranglethatexistsbetweensaggingvoltageandload 
current is reduced to reduce the real power used 
bySTATCOM. We can only alter the phase of the sag 
voltagebecausetheloadcurrentandvoltagevaluesinthesystema
refixed. 

 
C.  Voltagetolerancemethodwithminimumenergyinj

ection 

Theoperationcharacteristicsofloadsareoftenunaffectedby
voltagemagnitudesbetween90%and110%ofthe original 
voltage and phase angle variations between 5%and 10% of 
the normal state. With only a slight variation 
involtagemagnitude,thisapproachcankeeploadvoltagewithint
heacceptablerange. 

 
D. Inphasevoltageinjectionmethod 

This is the simple and widely used method, as 
illustratedinFigure3,inwhichtheinjectedSTATCOMvoltage, 

 
irrespectiveoftheloadcurrentandthepre-
faultvoltage,isinphase with the supply side voltage. There 
are two 
distinctapproachestoimplementthisfunction.Thefirstwayinvo
lves utilizing a synchronized PLL with the post-
faultvoltage, while the second involves employing 
symmetricalcomponents. Despite being a quick control 
algorithm, 
thepostfaultPLLcannotpreventphaseleapsontheloadvoltageat
thetimeofthefault,whichcandisruptthetransition-
anglecontrolledrectifierloads.TheFortescuetransform 
computation introduces a delay period into thesymmetrical 
components technique, however, and the 
filtersequenceisparameterdependent. 

 

 

Fig.3.PhasordiagramofIPCMethod 
 

Additionally,thepre-
faultphaseanglecanbeusedbythesymmetricalcomponentstech
niquetoaccommodatetheimpact caused by a phase jump. 
The IPC technique can beused for operation strategies 
requiring low voltage or lowenergy. In other words, this 
strategy necessitates a 
sizableenergystoragedeviceinordertooffsetthevoltagesag. 

AccordingtoFigure3,theapparentpowerofSTATCOM 
is 

SSTATCOM=IL.VSTATCOM=IL(VL-VS)… ........................ (6) 

And the active power of STATCOM 

isPSTATCOM=ILVSTATCOMcosƟs=IL(VL-Vs)cosƟs…(7) 

ThemagnitudeandangleoftheSTATCOMvoltageareVST

ATCOM    =VS-VL ................................................. (8) 

Ɵstatcom = Ɵs ............................................................ (9) 

Which are frequently operated in the standby mode or 
inthe injection mode. The low voltage winding of the 
boostertransformer has been shorted across the converter 
when it 
isinstandbymode(VSTATCOM=0).Inthismodeofoperation,nose
miconductorsareswitchedsinceeachconverterlegisactivated 
in a way that creates a short circuit path to 
thetransformerconnection. 

With the help of the phase loop lock (PLL), the 
appliedvoltage and the phase angle are in phase. The 
voltage 
sagcompensationisthereforeaccurateandinsyncwiththesupply 
voltage in this case. As it takes less time to detect thesag, 
this method is more frequently used in 
compensationtechniques.HysteresisvoltagecontrolandDQ0tr
ansformationareusedinthesuggestedmethodtocompensatefor
sag. 

 
VI. CONTROLALGORITHM 

With the help of a DQ0Transformation-based 
controlsystem, the inverter output can be directed in phase 
with thearriving ac source while the load is kept constant 
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when 
avoltagedisturbanceoccurs.Theoutputoftheinverteris 
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connectedwithcapacitorsandinductorsaspartofthefilteringsch
emeofthesuggestedmethod. 

Ina STATCOM, the controller's main  
responsibilitiesaretoidentifyvoltagesag/swelleventsinthesyst
em,calculate the correcting voltage, generate trigger pulses 
tooperate a sinusoidal PWM-based DC-AC inverter, 
correctany errors in series voltage injection, and identify the 
triggerpulses after the event has passed. The controller may 
also beused to turn the DC-AC inverter into rectifying mode 
so thatthe capacitors in the DC power connection can be 
chargedwhenthere are novoltage sagsorswells. 

STATCOM is controlled via the dqo transformation 
orPark's transformation [6-9]. The phase shift and sag 
depthinformation, along with the beginning and ending 
times, areprovided via the dqo method. The immediate 
space vectorsare used to express the quantities. First, change 
the voltage'sreferenceframe froma-b-ctod-q-o. 

Zerophasesequenceelementsaredisregardedforsimplicity.
Aflowchartforthefeed-
forwarddqoconversionforvoltagesags/swellsdetectionisshow
ninFigure4.Everyof the three phases includes the detection. 
The 
suggestedsystem'scontrolstrategycomparesavoltagereference
tothemeasuredterminal voltages (Va,Vb,Vc).Whenthe 
supplyvoltage falls below 90% of the reference value, 
voltage sagsarerecognised, but voltage swells 
areidentifiedwhen  itrises up to 25% of the reference value. 
In order to create thecommutation pattern of the power 
switches (IGBTs) thatmake up the voltage source converter, 
the error signal isemployed as a modulation signal. 
Theconversion from thethree phase systems a, b, and c to 
the dq0 stationary frame isdescribed by equation (5). Phase 
A of this transformation isin quadrature with the q-axis and 
is aligned to the d-axis.The angle that exists between phase 
A and the d-axis 
thatdetermineswhattheta(ɵ).sinusoidalpulsewidthmodulation
technique(SPWM)isusedtocreatethecommutation pattern, 
and the modulation is used to controlvoltages. Figure 4 
depicts the phase locked loop's (PLL)block diagram. To 
produce a unit sinusoidal wave that is inphasewith 
themainsvoltage,thePLLcircuitisemployed. 

 

Fig.4.FeedforwardcontrolTechniqueforDQ0transformation 
 

The balanced three-phase voltages Va, Vb, and Vc 
areconvertedtoconstantvoltagesVd,Vqafterconversion.As 

 
seeninFig.5[6],theyaresimplycontrolledbyPIcontroller.Inord
ertoincreasetheloadvoltageanddeterminethesignalsthatswitc
hforinvertergates,hysteresisvoltagecontrol is employed in 
this paper. A signal of error from aninjection voltage and a 
STATCOM reference voltage 
thatgeneratesappropriatecontrolsignalsformsthefoundationof
the hysteresis voltage control. Due to the accurate 
sourcephasedetection,thismethodshouldn'tbeinfluencedbyha
rmonics,frequencychanges,orunbalancedvoltages. 

 

 

(a) 
 

(b) 

Fig.5.(a)d-qTransformation(b)ControlstructureofSTATCOM 

This condition is satisfied by the phase lock loop. As 
aresult, the corrected voltage and the pre-sag voltage will 
bein phase. To increase transient stability and, as a result, 
thepower transmission limit, this system presents new 
voltagecontrolforagrid-
connectedPVsolarfarminvertertofunction as a STATCOM 
both at night and during the day.This method of using a PV 
solar farm as a STATCOM isknown as "PVSTATCOM."In 
contrast to normal solar farmoperation,itmakesuse 
oftheentiresolar 
farminvertercapacityatnightandtheremaininginvertercapacit
yfollowingtheday'sactualpowergeneration. 

 
VII. PROPOSEDSYSTEM 

 
A. ModesOfOperationOfSTATCOM 

The proposed system of STATCOM and 
Photovoltaicsystemuses three modes of operation . one is 
the 
partialSTATCOMmode,FullSTATCOMmodeandfullPVmo
de 

 
B. PartialSTATCOMMode 

Whenthesmartinverterusestheremaininginvertercapacity 
following actual power injection, it operates in thismode 
during the day to exchange reactive power with 
thegrid.Inthisphase,realpowergenerationtakesprecedence. 

 
C. FullSTATCOMMode 

When there is a significant demand for reactive 
powersupply during disturbances like faults, the Full 
STATCOMmodeisused.Inthismode,thesmartPVsolarsystem
autonomouslystopsproducingrealelectricityandreleasesallofit
sinvertercapacityforSTATCOMoperationforhowever 
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longthegridrequires.Eitherthesolarpanelsaredisconnected or 
the voltage across them is raised above 
theopencircuitvoltagetostoptheactualpowergeneration.This
modeisonlyusedwhennecessaryduringtheday,howeveritisalw
aysavailableatnightbecausethereisnosun.Basedonsystem 
requirements, the type of transient/disturbance, thetime of 
day, and remaining inverter capacity, the 
intelligentPVinverterautonomouslychoosesamongactivepow
ergenerationandreactivepowerexchange. 

 
D. FullPVMode 

Thesolarsystemprovidesjustrealpowerinthisdaylightmod
e, with no support from reactive power. The DC 
linkcapacitor supplies actual power to make up for the 
inverterIGBTswitches'powerloss.Asaresult,theDClinkcapaci
torvoltagesteadilydecreases.TomaintaintheDClinkcapacitorc
harged, a limited amount of active power must be 
absorbedby the inverter. The smart inverter control uses just 
a smallportion of dc power from the solar panels when there 
issunlight to keep the capacitor charged while injecting 
themajorityofthesolarenergyintothegrid. 

The capacitor is charged at night by the inverter 
controlusing just a small quantity of actual electricity from 
the gridand inverter diodes. The DC link voltage control 
utilizing PIcontroller's open loop transfer function. Reactive 
power thatis readily available for voltage management 
during 
periodsofstrongsolarpoweroutputisaconstraintofsmartinverte
rs. Due to significant disturbances happening 
aroundmidday, they are incapable to provide voltage 
managementduringsignificantdropsingridvoltage.Utilizingvo
ltageandcurrent controllers along with optimization 
techniques, theexistingcircuitismodified. 

The benefits of optimized PV-STATCOM include 
usinglowerVSIratings, operatingatalowerdclink 
voltage,achievingtheglobaloptimummorequickly,improving
compensating, and maintaining constant performance 
undervaryingloads.ThecontrollerandfiltersettingsofPV-
STATCOM can be tuned when higher voltage 
conditionsandotherchangestothesystemoccur. 

Thisoptimizationtechniquejustneedsthecommoncontrolp
arameterstoprogresstowardstheoptimumsolutionwhileavoidi
ngtheworst.ThesystemismadeupofaSTATCOM setup and a 
PV solar farm that is connected tothe grid on the 
distribution side. Both linear and nonlinearloads connect the 
grid. The new, improved control methodwith the voltage 
and current controllers received the controlsignals. The 
error signals were converted into a gating 
pulsetocreatethethree-
phasevoltageneededtoinjectacompensatoryvoltageintothegri
d. 

 
E. SystemDetails 

PVSolarFarm 
 

Voltage Produced = 
200VCurrentProduced=14.
25A 

DistributionGrid 
VoltageVrmsinnormalcondition=415VCu
rrentIabcinnormalcondition=10A 

LCLCircuit 
Inductance rating = 150e-

3HCapacitancerating=120e-

6F 
NonLinearLoadrating 

 
Resistancerating =45ohm 
Inductancevalue =20e-

3HLinearLoadrating 
Powerrating =1KW 

 

Fig.6.Proposedsystemmodel 
MATLABSIMULINKwasusedtoestimatethecontrolstrategy 
efficiency. The aforementioned data are the 
inputsystem’sparametersand constantsvalues. 

Thesolarsystemprovidesjustrealpowerinthisdaylightmod
e, with no support from reactive power. The DC 
linkcapacitor supplies actual power to make up for the 
inverterIGBTswitches'powerloss.Asaresult,theDClinkcapaci
torvoltagesteadilydecreases.TomaintaintheDClinkcapacitorc
harged, a limited amount of active power must be 
absorbedby the inverter. The smart inverter control uses just 
a smallportion of dc power from the solar panels when there 
issunlight to keep the capacitor charged while injecting 
themajorityofthesolarenergyintothegrid 

 
VIII. SIMULATIONRESULTSANDDISCUSSION 

 
A. PhaseToPhaseVoltage 

The simulation graph below demonstrates the 
variationsintheelectricalsystem'sphase-to-phasevoltage  
thattook place at 0.15 seconds after a nonlinear load 
wasconnected to the distribution system. This sag 
continuedfor 0.25 seconds. As indicated in the picture 
below, 
thesystemisstabilizedatthisprecisemomentbytheinjection 
of the compensating voltage. In order to correctthe 
voltage drop in the distribution system, the controlloop 
detects variations in the intended grid voltage 
andsendsanerrorsignaltothePWM,whichin  
turnactivatestheVSIin theSTATCOM. 

 

 
Fig.7.Phasetophasesagvoltage 
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B. LoadVoltage 
 

 
Fig.6.Loadvoltagewithsag 

 
Fig.6 shows the simulated value which depicts 

thechanges in load voltage brought on by the system 
sag.Thesagiscorrectedbyintroducingvoltageintothenetwo
rkafter0.25seconds. 

 
C. Loadcurrent 

 

Fig.7.Loadcurrentwithsag 
LikewiseLoadInthefig.7,currentvariationswasdisplayed. 

The sag is corrected after 0.25 seconds by addingvoltageto 
thesystem. 

D. SagCompensation 
 

 
 

 
Fig.7.Sagcompensation 

 
TheRMSvalue,whichwascomputedusingthesingle-

phase distribution system voltage and plotted, is shown 
inthenumberabove.Thesagappearsherebetween0.15and 
0.25seconds. 

 
E. CompensationVoltageFromThePV-STATCOM 

ThecompensatingvoltagecreatedbytheVSIofSTATCOM 
after it has been set through an LCL filter 
isrepresentedbythewaveformsbelow.Thesevoltageindication
s were useful in reversing the distribution 
system'svoltagedecline.Theloadvoltageaftercompensationiss
howninabovefigurewherethesagisappearingbetween 
0.15and0.25secondsandafterbeingcompensated  
isshownbelowin Fig.8 

 
 
 
 
 
 
 
 
 

 

Fig.8.Compensated Load voltage from PV-

STATCOMThecompensatingvoltagecreatedbytheVSIof 
STATCOM after it has been set through an LCL filter 
isrepresentedbythewaveformsabove.Thesevoltageindication
s were useful in reversing the distribution system'svoltage 
decline. 

F. TotalHormonicDistortionAfterCompensation 
 

Fig.8.Totalharmonicdistortionofthecompensatedvoltage 
 

The accompanying figure displays the FFT analysis 
ofthe voltage signal. Here, the fundamentals' harmonic 
orderversus mag% was displayed, as seen in the bar graph. 
Inorder to determine the system's total harmonic 
distortion,one cycle time period is taken into account. In the 
system,13.45%ofTHDisvisible above. 

IX. CONCLUSION 

The significanceofpower qualityplays avery  majorrole 
in maintaining the grid discipline and power factor. 
TheSTATCOM-
PVsystemsolvesthevoltagemitigationproblem in the power 
system effectively. Here with the PV-STATCOM model a 
power system model is designed 
usingMATLABsimulinkandsagiscreatedfordurationof10ms 
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andthesagisbeingcompensatedeffectivelyusingtheproposeds
ystem. 
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