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Abstract: This ipaper ipresents ithe idesign iof ian iembedded isystem ito idetect ithe isynchronization ifailure iof iany 

iexternal isupply isource iwith ithe ipower igrid. iIt isenses ithe iabnormalities iin ifrequency iand ivoltage. iA iprototype 

ihas ibeen ideveloped iand itested, ithe iresults iin ithe iform iof ipictures iof iLCD idisplay iare ishown. For ithe iproject, 

irange iof ifrequency iis i48Hz ito i50Hz iand i ivoltage irange iis i200V-240V. i 

 

INTRODUCTION: 

There iare iseveral ipower igeneration iunits iconnected ito ithe ipower igrid isuch ias ihydra, ithermal, isolar ietc ito 

isupply ipower ito ithe iload. iThese igenerating iunits ineed ito isupply ipower iaccording ito ithe irules iof ithe igrid. 

iThese irules iinvolve imaintaining ia ivoltage ivariation iwithin ilimits iand ialso ithe ifrequency. iIf ithere iis iany 

ideviation ifrom ithe iacceptable ilimit iof ithe igrid, iit iis imandatory ithat ithe isame ifeeder ishould iautomatically iget 

idisconnected ifrom ithe igrid iwhich iby ieffect iis itermed ias iislanding. iThis itype iof isystem ican iwarn ithe igrid iin 

iadvance iso ithat ialternate iarrangements iare ikept ion istandby ito iavoid icomplete igrid ifailure. iIn ithis iproject, ian 

iembedded isystem ifor ipower igrid isynchronization iand ifailure idetection iis idesigned. 

Several idesigns ihave ibeen ireported iin ithe iliterature iwhere iembedded isystems iare iused ifor isynchronization 

ifailure idetection. 

Ch iH iS iRavi iTeja[1] ireported ithat idue ito ithe iincreased inumber iof iDPGS iconnected ito iutility igrid, iinstability 

iof ithe iDG isystems iand iof ithe igrid iitself iare isubjected ito iinstability iproblems. iOne iof ithe iimportant iissues 

iof ithe iDPGS iconnected ito ithe iutility inetwork iis ithe isynchronization iwith ithe igrid ivoltage ivector. iThe 

idetection iof ithe ipositive isequence ivoltage icomponent iat ifundamental ifrequency iis irequired ifor ithe icontrol iof 

idistributed igeneration. iThe imagnitude iand iphase iangle iof ithe ipositive isequence ivoltage iis iused ifor ithe 

isynchronization iof ithe iconverter ioutput ivariables ior ifor ithe itransformation iof ithe istate ivariables iinto irotating 

ireference. iRegardless iof ithe itechnique iused iin ithe isystem idetection ii.e. iusing ia iZero iCrossing iDetector i(ZCD) 

ior ia iPhase iLocked iLoop i(PLL), ithe iamplitude iand ithe iphase iangle iof ithe ipositive isequence icomponent imust 

ibe ifast iand iaccurately iobtained, ieven iif ithe iutility ivoltage iis idistorted ior iunbalanced. iAmong ithese itechniques 

ithe ivoltage izero-crossing iis ithe isimplest ione iand ithe iphase-locked iloop i(PLL)-based itechniques iare ithe istate-

of-the-art itechniques iin idetecting ithe iphase iangle iof ithe igrid ivoltages. iAlso iPLL imethod ican ieasily ibe 

idisconnected iand iwe ican irely ion iselective inature iof ibasic imethod, iwhich ican ibe ienhanced iat ithe iexpenses 

iof ireducing ithe ispeed iof iresponse iof ioverall ischeme. 

 

Laukik iS. iRaut, iShahrukh iB. iPathan, iGaurav iN. iPawar, iMandar iV. iPathak[2] ireported ithat iin iadvance iso ithat 

ialternate iarrangements iare ikept ion istandby ito iavoid icomplete igrid ifailure. iIn ithis ipaper ihardware icontroller 

iIn ian ialternating icurrent ielectric ipower isystem, isynchronization iis ithe iprocess iof imatching ithe ispeed iand 

ifrequency iof 

a igenerator ior iother isource ito ia irunning inetwork. iAn iAC igenerator icannot ideliver ipower ito ian ielectrical igrid 

iunless iit iis irunning iat ithe isame ifrequency ias ithe inetwork. iThere iare iseveral ipower igeneration iunits iconnected 

ito ithe igrid isuch ias ihydra, 

thermal, isolar ietc., ito isupply ipower ito ithe iload. iThese igenerating iunits ineed ito isupply ipower iaccording ito ithe 

irules iof ithe igrid. iThese irules iinvolve imaintaining ia ivoltage ivariation iwithin ilimits iand ialso ithe ifrequency. iIf 

iany ideviation ifrom i 
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limit iof ithe igrid, iit iis imandatory ithat ithe isame ifeeder ishould iautomatically iget idisconnected ifrom ithe igrid 

iwhich iby ieffect iis itermed ias iislanding. iThis iprevents iin ilarge iscale ibrown iout ior iblack iout iof ithe igrid ipower. 

iSo, iit iis ipreferable ito ihave ia isystem 

which ican iwarn ithe igrid-based isystem ito iidentify ithe iabnormalities iand ito idisconnect ithe ifaulted ipart ifrom 

ithe igrid iis iproposed. 

Rohan iSolanki[3] iproposed ia imethodology iof iIslanding iDetection iabout ithe iPhotovoltaic iGrid-Connected 

iGeneration iSystems ia ithe iphotovoltaic igrid-connected igeneration isystem iis irapidly ideveloped iand iapplied idue 

ito ithe icleaning, irenewable iand iwide idistribution iof isolar. iThis ipaper iis ito isolve ithe iproblem iabout iislanding 

idetection ibrought iby ithe iphotovoltaic igrid-connected igeneration isystem. iFirst iof iall, iit ianalyses ithe ireason 

ihappened iand ipotential ihazards iof ithe iIslanding iand iintroduces ithe iexisting idetection imethod iand iislanding 

idetection. iThen, iin iview iof ithe iinsufficiency iof ithe iexisting imethod, iit iput iforward ia inew isolution ithat 

icombined ithe inegative isequence ivoltage ipositive ifeedback ivoltage iwith iactive ipower ipositive ifeedback ito ithe 

iislanding idetection. iThe iamount iof ichange iof ithe ifrequency iand ithe ivoltage iis iintroduced ito ithe ivoltage i- 

iactive ipower ipositive ifeedback, iwhich ican ieffectively iand ifast idetect ithe iislanding. 

Divyesh iPatel[4] igenerated iDetection iAnd iProtection iof ipower igrid isynchronisation ifailure isystem iin iwhich 

ithey igave ithe iidea iif iany ideviation ifrom ithe iacceptable irange ilimit iof ithe igrid iit iis imandatory ithat ithe isome 

ifeeder ishould iautomatically iget idisconnected ifrom ithe igrid iwhich iin itermed ias iislanding, ithese iprevent iin 

ilarge iscale ibrownout ior iblackout iof ithe igrid ipower iso iit iis ipreferable ito ihave ia isystem iwhich ican iwarn ithe 

igrid iin iadvance iso ithat ialternate iarrangements iare ikept ion istandby ito iavoid icomplete igrid ifailure. 

Zongjie iLiu, iLifeng iZhu, iLi iDeng, iLijun iQin, iFeng iJiao[5] ireported ia imethodology iof iIslanding iDetection 

iabout ithe iPhotovoltaic iGrid-Connected iGeneration iSystem ias ia ithe iphotovoltaic igrid-connected igeneration 

isystem iis irapidly ideveloped iand iapplied idue ito ithe icleaning, irenewable iand iwide idistribution iof isolar. iThis 

ipaper iis ito isolve ithe iproblem iabout iislanding idetection ibrought iby ithe iphotovoltaic igrid-connected igeneration 

isystem. iFirst iof iall, iit ianalyses ithe ireason ihappened iand ipotential ihazards iof ithe iIslanding iand iintroduces ithe 

iexisting idetection imethod iand iislanding idetection. iThen, iin iview iof ithe iinsufficiency iof ithe iexisting imethod, 

iit iput iforward ia inew isolution ithat icombined ithe inegative isequence ivoltage ipositive ifeedback ivoltage iwith 

iactive ipower ipositive ifeedback ito ithe iislanding idetection. i 

Karan iGupta, iShreyas iGupta, iKummad iVerma, iAnil iSingh, iAbhimanou iSharma i[6], ireported ian iidea iof 

iDetecting iPower iGrid iSynchronization iFailure ion iSensing iBad iVoltage ior iFrequency iDocumentation iin iwhich 

ithey idescribed iin imodern ipower isystem, ielectrical ienergy ifrom ithe igenerating istation iis idelivered ito ithe 

iultimate iconsumers ithrough ia ihuge inetwork iof itransmission iand idistribution. iThere iare iseveral ipower 

igeneration iunits iconnected ito ithe igrid isuch ias ihydro, ithermal, isolar, iwind ietc ito isupply ipower ito ithe iload. 

iThus, ifor isatisfactory ioperation iof iloads, iit iis idesirable ithat iconsumers iare isupplied iwith isubstantially iconstant 

ivoltage iand ifrequency. 

The ihardware iof ithe iproject iconsists iof icomparator i(LM358), iwhich iwill icompare ithe ivoltage ilevel iand 

ifrequency iof ipower iline isignal iwith ithe i ireference ivalues. iIf ithe isignal ivoltage iand ifrequency iexceeds ior iif 

iit iis iless ithan ithe istandard ilimit, ithe ipower isupply iwill ibe idisconnected. iThe iabnormalities iin ivoltage iand 

ifrequency iwill ibe idetected iby ithis isystem. iThis iwill iprevent ihazards iand ipower ilosses iin ithe ihouses. I 

 

DESIGN IMETHODOLOGY: 

 iDetecting ipower igrid isynchronization ifailure isystem ion isensing ifrequency ior ivoltage ibeyond ithe iacceptable 

irange iis iworking ion ithe iprinciple iof icontinuously isensing iof ivoltage iand ifrequency iof isupply isources. iIn ithis 

ithe isystem, ithe imicrocontroller isenses ithe isupply ivoltage iand ifrequency iwith ihelp ioperational iamplifier, ithen 

ithese ivoltages iand ifrequency iare imatched iwith ithe ialternate isupply ivoltages iand ifrequency. iIf ithe iboth iare 

imatched, ithen ithe imicrocontroller igives ithe ilogic ihigh isignal ito irelay idriver iIC ithen, ion iwhich ithe ilamp iis 

idirectly iconnected. iSimilarly, iif ithe iboth iare inot imatched ithen ithe imicrocontroller iturn ioff ithe ioutput iload 

ithrough irelay idriver iIC. iHere ifor ithe idemonstration ipurposes, iwe ican ieasily ichange ithe ialternate isource 

ifrequency iand ivoltages iand icheck ithe iworking iof ithis isystem iby iturn ion ior ioff ithe ilamp. iThis isystem iis 

idirectly iconnected ito ipower isupply iand iLCD idisplay ihave ibeen iused ihere ifor iseeing ithe isupply ivoltages iand 

ifrequency iof iboth isources. iThe iblock idiagram iof ithe isystem iis ishown iin iFig. i1. iIt iconsist iof i i1.Transformer 
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2.Microcontroller(89S52) 

3.Rectifier 

4.Comparator 

5.Relay 

6.Capacitor 

7.555 iTimeri 

Pictures iOf iHardware: 

 

 
Frequency=50Hz ion iLCD idisplay 

 

 
Low iFrequency=06Hz ion iLCD iDisplay 

 

 

 

Fig. i2(a) iPower iline ifrequency idisplay ion iLCD 
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Fig. i2(b) iLow iFrequency iindication ion ithe ion iLCD iDisplay 

 

 

 

Fig. iFig. i2(ci)High iVoltage iindication i(System ishutdown) ion iLCD iDisplay 

 

 

Fig. i3 iPrototype iof ithe iproject 

 

 

 

 

 

 

https://ijarcce.com/


IJARCCE 

International Journal of Advanced Research in Computer and Communication Engineering 

Impact Factor 7.39Vol. 11, Issue 5, May 2022 

DOI:  10.17148/IJARCCE.2022.11539 

© IJARCCE                This work is licensed under a Creative Commons Attribution 4.0 International License                 195 

 
ISSN (O) 2278-1021, ISSN (P) 2319-5940  

Block Diagram Of Project 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://ijarcce.com/


IJARCCE 

International Journal of Advanced Research in Computer and Communication Engineering 

Impact Factor 7.39Vol. 11, Issue 5, May 2022 

DOI:  10.17148/IJARCCE.2022.11539 

© IJARCCE                This work is licensed under a Creative Commons Attribution 4.0 International License                 196 

 
ISSN (O) 2278-1021, ISSN (P) 2319-5940  

RESULT: 

 

Frequency idetection iis iby idone iby ivarying ithe irheostat iafter ireaching ithe iacceptable irange. iFigure i2(a) ishow 

i ithe iLCD idisplay iwhen ithe ivoltage ireaches i50 Hz . iHere icontinuous imonitoring iload iand ifaults iin ifrequency 

iand ivoltage iis idone iby iusing imicrocontroller. iTable i1 iishows ithe irange iof ifrequency ichange iwhich ican ibe 

idetected iwith ithis idevice. iFig i3 ishows ithe iprototype iof ithe iproposed isystem. i 

 

Table i1. iFrequency iDetection iTable: 

 

 

 

Frequency(Hz) 

LCD iDisplay Bulb iIndication 

<48 Display iFrequency OFF 

48-50 Display iFrequency ON 

>50 iDisplay Frequency OFF 

 

CONCLUSION: 

In ithis ipaper, iwe ihave idiscussed ikey ifeatures, iapplications, iand iworking iof ipower igrid ifailure idetection isystem. 

iWe ihave ialso idiscussed ithe isignificant ibenefits iof iour iproject. 

The isystem ihas itremendous ipotential iand iis ireliable iin idetecting ivoltage iand ifrequency iwhen iit iis ieither itoo 

ihigh ior itoo ilow. iThere iis ian iLED ithat iwill ireflect iit. iThis iwill ienable ius ito itake inecessary iprecautions. iThis 

iimplementation iconcludes ithat iit iis ipossible ito ihave ia ipower igrid isystem ithat iis ismarter, imore ieffective ias 

iwell ias iefficient iin iits ioperation, ithus iproving ito ibe imore ieconomical 
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