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Abstract:

Thisprojectprovidescontinuouspowerfactorcorrectionwithoutmanualcapacitivebankloading.

Inanelectricpowersystem,aloadwithalowpowerfactordrawsmorecurrentthanaloadwitha

highpowerfactorforthesameamountofusefulpowertransferred.Thehighercurrentsincrease

theenergylostinthedistributionsystem,andrequirelargerwiresandotherequipment.Becauseof

thecostsoflargerequipmentandwastedenergy,electricalutilitieswillusuallychargeahighercost

toindustrialorcommercialcustomerswherethereisalowpowerfactor.TheReactivePowercharge

onyourelectricitybillisdirectlytargetedagainstthosecompanieswhodonotdemonstrateclear

energyefficiencyuse.Youwillfindthischargeitemizedonelectricitybill.Reactivepowercharges

canbemadesignificantlysmallerbytheintroductionofPowerFactorCorrectionCapacitorswhich

isawidelyrecognizedmethodofreducinganinductiveloadandminimizingwastedenergy,

improvingtheefficiencyofaplantandreducingtheelectricitybill.Itisnotalwaysnecessaryto

reachapowerfactorof1.Acosteffectivesolutioncanbeachievedbyincreasingyourpowerfactor

togreaterthan0.95.WeareusingAT89S52asourcontrollertokeeponmonitoringthepower

factor.Whenthatvaluedecreasesexternalcapacitorbankisswitchedonusingthyristortobalance

thatandmaintainthevalue.Wehaveconnectedatemperaturesensorformonitoring.Thisproject

usesregulated5V,500mApowersupply.7805threeterminalvoltageregulatorisusedforvoltage

regulation.Bridgetypefullwaverectifierisusedtorectifytheacoutputofsecondaryof230/12V

stepdowntransformers.

Keywords:Factscontroller,Voltageregulation,shuntcompensation,Thyristorswitchcapacitor

(TSC),embeddedsystem
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I.INTRODUCTION

ThetransmissionofelectricalenergyusingAC

startedattheendofthe19thcenturyand

replacedsmallerexistinglocalDCdistribution

systems.Byextendinglocalsupplyareasand

providing energy transfer over longer

distancesvariousproblemsregardingmainly

voltagecontrolandstabilitywereobserved

causedmainlybyreactivepowerunbalances

inthesystems(3).Electricalpowerdistribution

systemsareresponsibleforsupplyingpower

todispersedresidential,commercialandsmall

industrialcustomersinasafe,reliableand

economicalfashion.This is achieved by

maintainingareliablevoltagelevel,correcting

the powerfactorthrough use ofreactive

compensation and offering as close to

continuousserviceaspossibleinorderto

meetdemand.Daily activities are mostly

dependingonelectricalenergy(1).Electricityis

neededtolightuphouses,buildingsandeven

transports.Electricitycomesfrom generators

whichproducepowerthatareusefulforloads.

But,notallpowerthatflowfromgeneratorsis

usefulforapowersystem..Thesystem will

distribute electricity via power line by

consideringthereliabilityandeconomicwise

based on need or demand required by

consumer. Buildings such as production

factoriesand hospitalsneed acontinuous

supplyofvoltageandcannotaffordtolose

them.Oncethereisnoelectricitysuppliedto

thesebuildings,itmightcostalotofmoney

becausedevicesandmotorsneedelectricity

tooperate.But,theexistenceofthesedevices

andmotorswouldcausethepowersystemto

notperform efficiently.Mostloadsthatare

beingusedareoftheinductivetype.Inductive

loadswhenconnectedtothepowersystem

willcauseinductiontooccurandthiswill

makethepowerfactortodrop.Inorderto

overcomethisproblem,weneedtoinstalla

capacitor which is commonly known as

compensator to make the power factor

correction.Compensationisawidelyused

techniqueinpowersystem toimprovethe

powersystem performance.Therearetwo

typesofcompensationtechniques,namely

seriescompensationandshuntcompensation.

Theusageofacompensatorcanhelpto

controlthereactivepoweronatransmission

line and even at the distribution level.

Compensation isproven to solveproblem

suchasmaintenanceoftheflatvoltageprofile.

This technique could also improve the

transmissionefficiencyandthestabilityofthe

powersystem.But,the main reason that

compensationisimplementedistoimprove

theVoltage(1).

Althoughreactivepowerisneededonpower

system,a high amountofitwillcause

problemssuch asthereduction ofactive

powergeneratedandpoorvoltageregulation.

Thereactivepowerconsumption byloads

mustbecompensatedandthiscouldbedone

by installing shunt compensator on the

electricalnetwork.Anapproachhasbeendone

tostudyabouttheperformanceofthesystem

with compensator installed. Now-a-days

FlexibleAC TransmissionSystems(FACTS)

hasbecomeasubjectofinterestforthepower

systemengineers(4).Tomaintainthevoltage;
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the receiving end voltage is sensed and

comparedwiththeprescribedlimitvalue,and

thenaccordinglythecompensationiscarried

out.In transmission line the losses are

appearedintermsofheati.e.temperatureof

transmission line willincrease.When the

currentexceed a certain value the heat

generatedduetoohmiclossstarttomeltthe

conductor.So,toavoidsuchdamagehere,we

monitorthetemperaturewhichriseabovethe

thresholdvaluetotripthecircuitimmediately

beforeanylosses.

II.FACTSCONTROLLER

Improved utilization ofthe existing power

system isprovidedthroughtheapplicationof

advanced control technologies. Power

electronicsbasedequipment,orFlexibleAC

Transmission Systems (FACTS), provide

proventechnicalsolutionstoaddressthese

new operating challenges being presented

today.FACTStechnologiesallowforimproved

transmissionsystem operationwithminimal

infrastructure investment, environmental

impact,andimplementationtimecomparedto

theconstructionofnewtransmissionlines.

FormaximumutilizationofanyFACTSdevice

in powersystem planning,operation and

control.Powerflow solutionofthenetwork

thatcontains any ofthese devices is a

fundamental requirement. The FACTS

controlleraremainlydividedintofourtypes.

Fig.1:Blockdiagramofcontrollers

FACTcontrollermaybebasedonthyristor

deviceswithnogateturnoff(onlywithturn

on)(7)

III.SHUNTCOMPENSATION

LoadflowthroughaACtransmissionlineisa

functionoflineimpedance,themagnitudeof

sendingandreceivingendvoltages,andphase

anglebetweenthetwoendvoltages.

P= sin∂
Vr.Vs

Xl

A shunt compensation system ideally

performsthefollowingfunctions:

1)Ithelpsproduceasubstantiallyflat
voltageprofileatalllevelsofpower
transmission,

2)Itimprovesstabilitybyincreasingthe
maximumtransmissiblepower,

3)Itprovidesaneconomicalmeansfor
meeting the reactive power
requirementoftransmission.(8)

IV.PRINCIPLE OF THYRISTOR SWICHED

CAPACITOR

Thyristor Switched Capacitors are shunt

compensatorsthatcansupplyreactivepower.

TheTSCshavefollowingproperties:cheaper

devicesachievingappropriateresultsinthe

reactivepowercompensation,averagedelay

ofonehalfacycleandnogenerationof

harmonics.Fig.3,shows the TSC is the

combinationoftwothyristorsconnectedin
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antiparallelandcapacitortobeswiched.Here

also used series inductance and small

resistance.Theinductanceusedhereisto

limitincomingcurrentbyreasonofmis-firing.

Fig.2:ThyristorSwitchedcapacitor

ThecontroltechniqueofTSCison/offcontrol.

Thecapacitorisprechargedtothepeakvalue

ofthesourcevoltageformaintainingwithlow

transientsinthesupplysystem(5).

V.EMBEDEDSYSTEM

There are many things we hear about

industrialinternetofthings as itis new

emerging technology.We use sensors to

continuously monitor industry appliances

which is highlyimpossible to manage by

human.

AnEmbeddedSystem isacombinationof

computerhardwareandsoftware,andperhaps

additionalmechanicalorotherparts,designed

to perform a specific function.A good

exampleisthemicrowaveoven.Frequently,an

embedded system is a componentwithin

somelargersystem.Forexample,modern

cars and trucks contain many embedded

systems.Oneembeddedsystem controlsthe

anti-lockbrakes,othermonitorsandcontrols

thevehicle'semissions,andathirddisplays

informationonthedashboard.Insomecases,

theseembeddedsystemsareconnectedby

somesortofacommunicationnetwork,but

thatiscertainlynotarequirement(10).

ApplicationAreas:

Nearly 99 per cent of the processors

manufacturedendupinembeddedsystems.

Theembeddedsystem marketisoneofthe

highestgrowthareasasthesesystemsare

used in very marketsegment-consumer

electronics, office automation, industrial

automation,biomedicalengineering,wireless

communication, data communication,

telecommunications,transportation,military

andsoon.

Fig.3:Embeddedsystem

VI.EFFECTSOFPLACING SHUNT

CAPACITOR

1)Thereceivingendvoltageateachbus
increasedbyalotaftercompensation.
Thishappensbecausethereactive
powerthatflowsfromthegenerators
hasbeencutdownbytheshunt
capacitors.

2)Powerfactoristheratioofrealpower
totheapparentpower.Thebestpower
factorisindeedtheunitypowerfactor
whichisequaltoone.Theinitial
objectivetoincreasethepowerfactor
wassuccessfullyachieved.

3)Byinstallingtheshuntcapacitor,the
reactivepowerflowingfromthe
generatorcouldbereduced.The
capacitorsharestheroleofsupplying
reactivepowertotheload,makingthe
generatortosupplylessreactive
power.Realpowerortheactivepower
generationcanbereducedsince
reactivepowerhasdecreased.

VII.APPLICATIONS
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1)Industrymotors.
2)Irrigationpumpsets.

VIII.CONCLUSION

1.To maintain constant load voltage, sen
ding­end voltage to be maintained is
low with
Series– capacitive arrangement than
with Shunt­capacitive arrangement. 

2.Shunt­capacitive arrangement reduc
es the total active power loss while Se
ries–
capacitive arrangement does not affec
t it.

3.Series­capacitive arrangement reduc
es the total reactive power loss by a la
rge
margin as compared to Shunt­capaci
tive arrangement. 

4.Shunt­capacitive arrangement impro
ves the system power factor by a large
 margin
as compared to Series­capacitive arr
angement. 

5.Load power factor remains always con
stant with and without any compensati
on technique. 

ACKNOWLEGEMENT

Thispaperwasdoneunderguidanceof

teachers.Wethankourgroupmemberswho

providedinsightandexpertisethatgreatly

assistedtheresearch,althoughtheymaynot

agreewithalloftheconclusionofthispaper.

REFERENCES

1)AnalyzingofaShuntCompensator

Installation

Authors:R.H.S.Soeprapto,A.F.A.

Abd.Rahman,M.N.M.Nasir,Z.H.

Bohari4TheInternationalJournalOf

EngineeringAndScience(IJES)||

Volume||3||Issue||12||December–

2014

2)ImplementationofThyristorSwitched

CapacitorsforPowerFactor

ImprovementAashishGoyal1,

NeharikaKapilandSheilaMahapatra

AdvanceinElectronicand Electric

Engineering.ISSN2231-1297,Volume

4,Number3(2014)

3)Historicaloverviewondynamic

reactivepowercompensation

solutionsfromthebeginofACpower

transmissiontowardspresent

applicationsHeinzK.Tyll,SM,IEEE,

andDr.FrankSchettler

4)ClosedloopcontrolofThyristor

SwitchedCapacitor(TSC)for

instantaneousReactivePower

CompensationAvdhutD.Baing,Dr.

J.G.Jamnani|ISSN:2321-9939

5)SignificanceofTSConReactive

powerCompensationMr.B.Vamsi

Krishna,Asst.Prof,Dept.of.EEE,

BharathUniversity,Chennai,India.

6)Shunt versus Series compensation in

the improvement of Power system

performance Irinjila Kranti Kiran

1 , Jaya Laxmi.A 2

7)Powerflowcontrolinpowersystem

usingfactsdevicethyristorcontrolled

seriescapacitor(TCSC)Priyanka

Kathal,ArtiBhandakkar

8)Applicationofseriesandshunt

compensationtoTurkishNational

powertransmissionsystemto

improvesystemloadabilityHasan

Dag,BanuOzturk,AysuOzyurek

9)HowFACTScontrollerbenefitAC

transmissionsystemJohnJ.Peserba,

Fellow,IEEE

10)EmbeddedSystembyRajKamal

International Journal of Research 
 Available at 

https://edupediapublications.org/journals  

p -ISSN: 2348-6848 

e-ISSN: 2348-795X 

Volume 04 Is s ue 02 

February  2017 

Available online:  https://edupediapublications.org/journals/index.php/IJR/ P a g e | 2827




