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Research context and motivation

 Actual challenges of the building sector: increasing energy efficiency and reducing
pollution = main strategies: optimization of the energy consumption and the production
from Renewable Energy Sources (RES)

* Realization of nearly Zero Energy Buildings (nZEBs), in which their loads are significantly
fulfilled by local RES (for example PhotoVoltaic, PV, generators)

PV plants can be affected by electrical or mechanical defects and failures -
underperformance -> current diagnosis methods (InfraRed Thermography, IRT, and
ELectroluminescence, EL): expensive and provinding non-continuous state of PV health

Addressed research questions/problems

Design of an energy community consisting of nZEBs

Energy and economic benefits of a community of nZEBs with respect to independent users.

Automatic detection of defects in PV generators

Real time detection of defects by DC/AC converter instead of conventional diagnostics (IRT
and EL tests).

Novel contributions

Design of an energy community consisting of nZEBs
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Automatic detection of defects in PV generators Layout of th“é’“eﬂnergy community

Development of an algorithm which permits the sensorless real time detection of defects in
PV generators.

Adopted methodologies

Design of an energy community consisting of nZEBs
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Adopted methodologies

Automatic detection of defects in PV generators

DC/AC converters acquire the |-V curve of PV generators, extract in real time the 5
parameters of the equivalent circuit from the experimental data and evaluate the state of
health of the generators by comparing the current parameters (from experiments) with
reference values for healthy PV modules.
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Design of an energy community consisting of nZEBs

* Energy and economic analysis to determine the selling price of electricity between the
users of the microgrid = dependence on the orientation of PV modules, surplus/deficit,
PV-storage size, current State Of Charge (SOC) of the batteries

Automatic detection of defects in PV generators

 Application of the procedure to a sample of PV generators for three technologies
(conventional m-Si, high efficiency m-Si and p-Si)

 Determination of the range of parameters for healthy and defective PV modules = a priori
identification of the type of defect and integration of the procedure in the inverter software
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