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As the term “Smart Grid” defines, the electricity supply network uses smart devices to monitor the state quantities, and digital communication technologies to support fast decisions and control. This work is focused on
developing a flexible 10T architecture to support real-time tests and to validate some algorithms for monitoring and maintenance of micro-systems as intelligent smart functions on the virtual model of a small-scale power grid,
through Real-Time Simulation Software in-the-loop (SIL) and Hardware in-the-loop (HIL).

We aim to explain the implementation aspects of a microgrid in MATLAB/Simulink, based on real grid data and “smart customers” as end-users (capable of exchanging data with the outside of the simulation
environment), then compiled in Real-Time environment (RT-LAB software) [1]. The overall communication infrastructure relies on different protocols for the data exchange between grid and application components (TCP and

\_ MQTT protocol). Furthermore, the presence of an MQTT broker makes the architecture flexible, since it allows the integration of different services. y
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Figure 8. SIL overall architecture
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The smart meter used in this work is based on a Raspberry Pi that ensures: 1) synchronization with all its hardware components and ii) communication X H“fh NG mf?ﬁé
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virtual house. Theoretical schematics of the HIL simulation is presented in Figure 10. The simulator outputs two signals corresponding to the voltage and
current consumed in real time by one of the houses. The smart meter is connected to the real-time simulator and receives directly those analog signals. The
acquisition board was configured in such a way to create a stream of data (to be then sent by the Raspberry Pi to the desired remote server) in a certain way. MOTT 2] |
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- ~ CONCLUSIONS AND FUTURE WORK | | (-[ SEFERENCES }\

- A flexible 10T oriented architecture was created and tested with the aim to support tests and validations of different algorithms over virtual model of the grid, based on information
coming from the customer side or grid

- SIL simulation enables development of future smart algorithms

- HIL simulations were performed (with a smart-meter) in order to measure the voltage and the current (then compute the powers), and the resulting data to be sent to a local server;

- The optimization and standardization of the data communication between different layers of actors as future step Is developed,

- Future development of smart and adaptable interfaces for DMS Is intended; y 9 y
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[1] https://www.opal-rt.com/
[2] https://www.fiware.org/




