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Asthetermii S m&r i défmes,the electricity supplynetworkusessmartdevicesto monitorthe statequantities anddigital communicatiortechnologiego supportfastdecisionsandcontrol This work is focusedon
developingaflexible 10T architecturdo supportreattime testsandto validatesomealgorithmsfor monitoringandmaintenancef micro-systemsasintelligentsmartfunctionson the virtual modelof a smallscalepowergrid,
throughReal Time SimulationSoftwarein-the-loop (SIL) andHardwarein-the-loop (HIL).

We aim to explain the implementationaspectsof a microgrid in MATLAB/Simulink, basedon real grid dataandii s ma u s t o asendgsers(capableof exchangingdatawith the outsideof the simulation
environment)thencompiledin RealTime environmen{RT-LAB software)[1]. The overallcommunicationnfrastructurerelieson different protocolsfor the dataexchangdetweerngrid andapplicationcomponentgTCPand

\_ MQTT protocol) Furthermorethe presencef anMQTT brokermakesthearchitecturdlexible, sinceit allowstheintegrationof differentservices Yy
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A smartfunctionis implementednto the SmartHome Managemen(SHM) to receive storeandsenddatato an Aggregatorwhereother ! o SR iR ‘% DRt “
functionsand smartalgorithmsmight be deployedfor DMS purposesThe Aggregatorformulatesand sendscommandsand decisionsto each Ad - M =
SHM, thento the BehaviorGeneratorandfinally all thecommandgbut in our caseonly consumption/generatigorofiles) will be passedo the | vert )
simulatorto furtherassignto eachvirtual housein theimplementedyrid (asshownin Figure8). —
\ Figure 8. SIL overall architecture /
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Thesmartmeterusedin this work is basedon a RaspberryPi thatensuresi) synchronizatiorwith all its hardwarecomponentandii) communication
with a remoteserverfor savingdata This smartmeteris connectedo DRTS following the HIL simulationapproachlt measureshe electricalpowerof a
virtual house Theoreticalschematicof the HIL simulationis presentedn Figure 10. The simulatoroutputstwo signalscorrespondingo the voltageand
currentconsumedn real time by oneof the houses The smartmeteris connectedo the realtime simulatorandreceivesdirectly thoseanalogsignals The
acquisitionboardwasconfiguredin sucha way to createa streamof data(to be thensentby the RaspberryPi to the desiredremoteserver)in a certainway.
To storeandvisualizetheinformation,a databas&asproperlycreated
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\ Figure 10. Voltage wave (RMS values) Figure 11. Current wave (RMS values) Figure 12. Database containing simulation results Figure 9. HIL simulation
- [ CONCLUSIONSAND FUTUREWORK } | (-[ REFERENCES }\

- A flexible IoT orientedarchitecturewas createdand testedwith the aim to supporttestsand validationsof different algorithmsover virtual model of the grid, basedon information
comingfrom thecustomeisideor grid

- SIL simulationenableslevelopmenof future smartalgorithms

- HIL simulationswereperformed(with asmartmeter)in orderto measurghevoltageandthe current(thencomputethe powers) andtheresultingdatato be sentto alocal server

- Theoptimizationandstandardizatiof the datacommunicatiorbetweerdifferentlayersof actorsasfuture stepis developed

- Futuredevelopmenbf smartandadaptablenterfacesor DMS is intended y 9 Y
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