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Abstract- A Realtimeloadflowmonitorindistributionsystemthisprojectdevelopsareal

distribution network using a bulb and a motor. The system continuously monitors electrical parameters to detect 

fault conditions. A GSM module is used to send instant alerts to the user, while a buzzer provides local warning. This ensure

quick response, improved safety, and reliable operation. The project also demonstrates the effect of different load 

onsystem performance and serves as a simple, cost
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I. INTRODUCTION
 

Electrical power distribution systems are the foundation of 
modern industrial and domestic infrastructure, where reliable 
and efficient power delivery is essential for smooth 
In practical systems, both resistive loads such as bulbs and 
inductive loads such as motors are widely used. These loads 
have different electrical behaviors, and their combined 
operation affects current, voltage 
stability.Inductiveloads,inparticular,drawreactivepower,which
canreducesystemefficiencyandincreasethechancesofoverloadin
g, heating, and equipment stress. 
 
Realtimeloadflowmonitorindistributionsystem(RTLFMIDS)sy
stemprovidesareal-timeloadmonitoringsolutionformini
industrial power distribution systems using current and 
voltage sensors. It continuously measures electrical 
parameters and detects abnormal conditions such as 
overloadsor faults through a microcontroller
When unsafe conditions occur, it activates a buzzer for local 
warning and sends instant alerts to the user via a GSM 
module. The system enhances safety, improves reliability, and 
enables quick response to electrical issues in distribution 
networks. 
 
Additionally,thisprojecthelpsinunderstandingthereal
timebehaviorofresistiveandinductiveloadsinpracticaldistributio
nsystems. 
Itreducestheneedformanualsupervisionbyprovidingautomated
monitoringandinstantfaultnotification.Thesystemiscost
effective andeasytoimplement,making
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Realtimeloadflowmonitorindistributionsystemthisprojectdevelopsareal-timeloadflowmonitoring system for a 

distribution network using a bulb and a motor. The system continuously monitors electrical parameters to detect 

fault conditions. A GSM module is used to send instant alerts to the user, while a buzzer provides local warning. This ensure

quick response, improved safety, and reliable operation. The project also demonstrates the effect of different load 

onsystem performance and serves as a simple, cost-effective model for smart power distribution. 
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INTRODUCTION 

Electrical power distribution systems are the foundation of 
modern industrial and domestic infrastructure, where reliable 
and efficient power delivery is essential for smooth operation. 
In practical systems, both resistive loads such as bulbs and 
inductive loads such as motors are widely used. These loads 
have different electrical behaviors, and their combined 
operation affects current, voltage 

ular,drawreactivepower,which
canreducesystemefficiencyandincreasethechancesofoverloadin

Realtimeloadflowmonitorindistributionsystem(RTLFMIDS)sy
timeloadmonitoringsolutionformini-

n systems using current and 
voltage sensors. It continuously measures electrical 
parameters and detects abnormal conditions such as 
overloadsor faults through a microcontroller-based system. 
When unsafe conditions occur, it activates a buzzer for local 

ning and sends instant alerts to the user via a GSM 
module. The system enhances safety, improves reliability, and 
enables quick response to electrical issues in distribution 

Additionally,thisprojecthelpsinunderstandingthereal-
tiveandinductiveloadsinpracticaldistributio

Itreducestheneedformanualsupervisionbyprovidingautomated
monitoringandinstantfaultnotification.Thesystemiscost-
effective andeasytoimplement,makingitsuitableforsmall-

scaleandmini 
industrialapplicationswherecontinuousloadsupervisionandquic
k response are essential for safe and efficient operation.
 

II. OBJECTIVE
  
• Tomonitorelectricalloadinrealtime
Themainobjectiveistocontinuouslymeasurecurrentandvoltagei
nthedistributionsystemusingsensors,allowingliveobservation 
of load conditions during operation.
 

 Todetectoverloadconditions 
Thesystemisdesignedtocomparereal
timesensorvalueswithpredefinedlimitstoiden
itionssuchasoverloads conditions,real time data.
 

 Toprovidelocalwarningusingabuzzer
Abuzzerisusedtogiveimmediateon-
sitealertwheneverunsafeconditionsoccur,helpingnearbyusersta
kequickactiontoprevent damage or accidents.
 
TosendremotealertsusingGSMmodule
 TheprojectincludesaGSMmodulethatsendsinstantSMSnoti

ficationstotheuserduringfaultconditions,enablingremote 
monitoring without physical presence.

Toimprovesafetyandreliabilityofthesystem
 Bydetectingfaultsquicklyandprovidingimmediatealerts,the

systemhelpsprotectelectricalequipmentandimprovestheov
erall reliability of the power distribution setup.
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 Tostudybehaviorofdifferentloads 
Thesystemusesresistiveandinductiveloadstoanalyzehowdiffere
nttypesofloadsaffectcurrentflowinpracticalconditions.

 Todevelopalow-costmonitoringsystemformini
industries 

Thefinalobjectiveistodesignasimple,affordable,andefficientmo
nitoringsystemsuitableforsmall-scaleindustrialanddistribution 
applications. 
 

III. FEATURESOFTEG
 

 Real-TimeLoadMonitoring 
Continuouslymeasureselectricalparameterslikecurrentandvolta
geusingsensorsforlivesystemtracking. 

 Sensor-BasedOperation 
Usescurrentandvoltagesensorsforaccuratedetectionofloadbeha
viorinthedistributionsystem. 

 AutomaticFaultDetection 
Detectsoverloadsandabnormalconditionsbycomparingsensorva
lueswithpredefinedlimits. 

 GSM-BasedAlertSystem 
SendsinstantSMSnotificationstotheuserduringfaultoroverloadc
onditionsforremotemonitoring. 

 LocalWarningSystem 
Providesimmediateon-
sitealertusingabuzzerwhenunsafeconditionsaredetected

 SupportforDifferentLoads 
Workswithbothresistive(bulb)andinductive(motor)loadsforpra
cticalanalysisofloadbehavior. 

 Microcontroller-BasedControl 
Usesamicrocontrollertoprocesssensordataandcontrolalertmech
anismsefficiently. 

 Low-CostandCompactDesign 
Designedasanaffordableandsimplesystemsuitableformini
industrialandsmall-scaleapplications. 

 ImprovedSafetyandReliability 
Helpsprotectelectricalequipmentbyensuringquickresponsetofa
ultsandoverloads. 

 EasyImplementation 
Simplecircuitandprogrammingstructure,makingitsuitab
ademicandprototypepurposes. 
 

IV. CONCEPT AND METHODOLOGY
 
A. Block Diagram: 
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Fig: Load flowmon it orindistribution
 

 PowerSupplyUnit 
Thesystemispoweredbyaregulatedpowersupplythatprovidesast
ablevoltagetoallcomponentssuchassensors, 
GSM module, and buzzer for proper operation.

 CurrentandVoltageSensors 
Thesesensorsareusedtomeasuretheelectricalparametersoftheloa
dinrealtime.Theycontinuouslymonitorthecurrent and voltage 
flowing through resistive and inductive loads.

 MicrocontrollerUnit 
The microcontroller acts as the brain of the system. It receives 
data from the sensors, processes it, and compares it 
withpredefined threshold values to detect normal or abnormal 
conditions. 

 LoadSetup 
Abulbisusedasaresistiveloadandamotorisusedasaninductiveloa
d.Thissetuphelpsinanalyzingdifferentloadbehaviors in a 
practical distribution system. 

 GSMModule 
TheGSMmoduleisusedforremotecommunication.Whenafaulto
roverloadisdetected,itsendsanSMSalerttotheuser’s m
phone for immediate action. 

 BuzzerUnit 
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The buzzer provides a local audio warning whenever an 
abnormal condition such as overload or fault is detected, 
ensuring on-site safety. 

 ThresholdComparisonSystem 
The system continuously compares real-time sen
with preset limits. If values exceed safe levels, it triggers 
alertmechanisms. 

 OverallOperation 
Thesystemcontinuouslymonitorstheload,processessensordata,a
ndprovidesbothlocalandremotealerts,ensuringreal
protection and reliable operation of the distribution system.
 
V. EXPERIMENT ALSETUP 
 

Fig. Experimentalsetup 
 

VI. CIRCUIT DIAGRAM
  

 
Fig:Arduinounomicrocontroller
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DIAGRAM 

 

Fig:Arduinounomicrocontroller 

 Maincontrollerofthesystem 

 Readssensordata 

 Controlsrelays,GSM,LCD,andbuzzer

 Makesdecisions(normal/overload)
 
20x4LCDDisplay 
 Showsreal-timevalues 

 Displaysvoltage,current,power 

 Showssystemstatus(NORMAL/OVERLOAD)
 
GSMModule 
 SendsSMSalertstomobilephone

 Usedforremotemonitoring 

 Sendswarningduringoverloadorfault
 
RelayModules(Relay1& 2) 
 Actsasautomaticswitch 

 TurnsloadON/OFF 

 Protectssystemduringfaultoroverload

 ControlledbyArduino 
 
VoltageSensor&CurrentSensor 
 Measurescurrent,voltage,andpower

 SendsdatatoArduinovia I2C 

 Detectsabnormalloadconditions

 DCMotor(InductiveLoad-L) 

 Representsinductiveload 

 Usedtosimulaterealmotor load 

 Drawshighstartingcurrent 
 
Buzzer 
 Givessoundalert 

 Activatesduringoverloadorfault

 Provideslocalwarning 
 
ResetSwitch 
 Manuallyresetssystem 

 Clearsfaultcondition 

 Restartsmonitoringprocess 
 
230VACSupply 
 Mainpowersource 

 Suppliespowertoloads 

 Convertedforcircuitoperation 
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VII. HARDWARE DETAILS
 
1. ArduinoUNO(MainController) 
 Actsasthemainprocessingunit 

 Readssensordataandmakesdecisions 

 ControlsLCD,GSM,relay,and buzzer 

 Runsthemonitoring program. 
 

Fig:Arduinounomicrocontroller
 
2. GSMModule 
 SendsSMSalertstomobilephones 

 WorksviaTX/RXserialcommunication 

 Usedforremotefaultnotification 

 Sendsmessagesduringoverload/fault. 
 

 
Fig: GSM module 

 
3. ZMPT101BAcVoltageSensor 
 Measuresvoltage 

 Theblueblockistherelayitselfanelectricallycontrolledswitc
h. 

 Thegreenterminalblockiswhereyouconnectthehigh
voltageorloadcircuit. 

 ThepinsontheleftarecontrolinputstypicallyVCC,GND,and
signal. 

 Thesmallbluescrewontopisoftenapotentiometerusedforadj
ustingsensitivityortiminginsome 

 Theboardincludessupportingelectronicstransi
sistorstosafelycontroltherelaymodules 
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DETAILS 

 
Fig:Arduinounomicrocontroller 

 

 

Theblueblockistherelayitselfanelectricallycontrolledswitc

Thegreenterminalblockiswhereyouconnectthehigh-

ThepinsontheleftarecontrolinputstypicallyVCC,GND,and

Thesmallbluescrewontopisoftenapotentiometerusedforadj

Theboardincludessupportingelectronicstransistor,diode,re

Fig:Voltage Sensor
 
4. ACS71230ACurrentSensor 
 MeasuresbothACandDCcurrent

 Commonranges:±5A,±20A,±30A

 •Outputsananalogsignalcenteredaround~2.5Vwhennocurr
entflows. 

 

Fig: Current Sensor
  
5. RelayModule(10ARelay) 
 ActsasanautomaticON/OFFswitch

 Protectssystemduringoverload 

 ControlsACloads(bulb/motor) 

 ControlledbyArduinosignals 
 
6. 20x4LCDDisply 
• Displaysreal-timesystemdata
• Showsvoltage,current,power
• Showsstatus(NORMAL/FAULT/OVERLOAD)
• Helpsinlocalmonitoring 
 

 
Fig.LCDDisplay

 
DCMotor(InductiveLoad) 
 Representsinductiveload (L) 

 Simulatesrealindustrialmotor 
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timesystemdata 
Showsvoltage,current,power 
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International Journal of Scientific Research & Engineering Trends                                                                 
Volume 12, Issue 2

 Drawshighstartingcurrent 

 Usedfortestingloadbehavior 
 
7. Bulb/ResistiveLoad 
 Representsresistiveload(R) 

 Simpleconstantpowerload 

 Usedforcomparisonwithmotorload 

 Helpsstudyloaddifferences 
 
8. Buzzer 
 Givessoundalertduringfault 

 Activatesinoverloadcondition 

 Provideslocalwarningsystem 

 Worksassafetyalarm 

 
Load1` 
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9. ResetSwitch 
PushButtonSwitch 
 Usedtoresetthesystemmanually

 Clearsfaultconditions 

 Restartsmonitoringprocess 

 Simpleusercontrol input 
 
10. PowerSupply(230VAC) 
 Mainpowersourcefor loads 

 Suppliesenergytomotorandbulb

 Convertedtolowvoltagefor electronics

 Backboneofthe system 
 

VIII. RESULT 
 

              

Fig:Loaded Condition 

            
 
 

Fig:Overload Condition 
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Load2 

IX. BENEFITS 
 

 Real-timemonitoringofvoltage,current,andpower

 Automaticdetectionofoverloadconditions

 GSMmodulesendsSMSalertstousersduringfaults

 Buzzerprovidesimmediatelocalwarning

 Relayautomaticallydisconnectsfaultyload

 LCDdisplaysreal-timesystemstatusandmeasurements

 Improvesefficientpowermanagement 

 Arduinoenablessmartandautomaticcontrol

 Suitableforindustrialanddomesticapplications

 Low-costandeasytoimplementsystem 

 Enhancessafetyofelectricalequipmentandusers
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Fig:Loaded Condition 

 

           
 

Fig:Overload Condition

timemonitoringofvoltage,current,andpower 

Automaticdetectionofoverloadconditions 

GSMmodulesendsSMSalertstousersduringfaults 

Buzzerprovidesimmediatelocalwarning 

Relayautomaticallydisconnectsfaultyload 

timesystemstatusandmeasurements 

Arduinoenablessmartandautomaticcontrol 

Suitableforindustrialanddomesticapplications 

Enhancessafetyofelectricalequipmentandusers 

 Reducesmaintenancecostandequipmentdamagerisk
 

X. SCOPE OF THE STUDY
 

 Studyandimplementationofreal
timeloadmonitoringinelectricaldistributionsystems

 Monitoringofresistiveandinductiveloadsunderdifferentope
ratingconditions 

 Developmentofasmartsystemfordetectingoverloadandfault
conditions 

 Integrationofsensorsformeasuringvoltage,current,andpow
er 

 Useofmicrocontroller-basedautomationfordecisionmaking
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 ImplementationofGSMtechnologyforremotealertnotificati
on 

 Useofbuzzeranddisplayunitforlocalmonitoringandwarning

 Applicationofrelay-
basedautomaticloadcontrolforprotection

 Studyofpowermanagementtechniquestoimprovesystemeff
iciency 

 Applicationindomesticandindustrialelect
fetyimprovement 

 ScopeforexpansionintoIoT-
basedenergymonitoringsystems 

 Futureenhancementforautomaticloadbalancingandsmartgr
idintegration 

 

XI. ADVANTAGES
 

 Providesreal-timemonitoringofelectricalparameters

 Detectsoverloadandfaultconditionsautomatically

 SendsremotealertsthroughGSMforquickresponse

 Giveslocalwarningusingbuzzerforimmediateattention

 Automaticallydisconnectsfaultyloadsusingrelayprotection

 Improvessafetyofelectricalappliancesandusers

 Reduceschancesofshortcircuitandequipmentdamage
 

XII. DISADVANTAGES
 

 Requirescontinuouspowersupplytooperatethesystem

 GSMmoduledependsonnetworkavailabilityforSMSalerts

 Limitedaccuracydependingonsensorqualityandcalibration

 Increasedsystemcomplexitycomparedtobasicmonitoring
rcuits 

 Requirestechnicalknowledgeforinstallationandtroublesho
oting 

 Hardwarecomponentsmayincreaseinitialsetupcost
 

XIII. APPLICATIONS
 

 Industrialloadmonitoringandcontrolsystems

 Domesticelectricalpowermonitoringsystems

 Transformerandsubstationloadmanagement

 Overloadprotectionindistributionnetworks

 Motorandmachineryprotectioninindustries

 Smartenergymanagementsystems 

 Electricalfaultdetectionsystems 

 RemotemonitoringofelectricalloadsusingGSM
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XIV. CONCLUSION
 

The real-time load monitoring system for distribution 
networks effectively measures and controls electrical 
parameters such as voltage, current, and power for both 
resistive and inductive loads. The system is designed to detect 
overload and fault conditions automatically and respond 
through relay-based load disconnection forprot
provides local alerts using abuzzer and real
on an LCD, while a GSM module sends SMS notifications to 
users for remote monitoring. This enhances safety, reduces the 
risk of equipment damage, and improves overall power 
management efficiency. The project demonstrates a reliable 
and cost
effectivesolutionthatcanbeappliedindomestic,industrial,andedu
cationalenvironments,withfurtherscope forexpansioninto IoT
based smart energy monitoring systems.
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