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Introduction
Q: How to monitor performance and
classify faults in a photovoltaic solar 
plant?

A: Advanced Machine learning

Methods:
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Inverter 

Type of error Classification of failure Description

1 Grid fault The voltage or impedance at the inverter   

connection point is too high. 

5 Low voltage The voltage is lower than the conservation 

value.

7 Temporary AC       The output current exceeds the upper 

Overcurrent          permissible limit of the inverter.

Results:

Historical data and PV 
system behavior

Apply statistical
analysis to infer faults

Description and
instructions

Apply machine learning
algorithms to monitor 
performance, predict

and classify faults

Photovoltaic  solar plant  of 140 kWp

151.79 MWh in 2021

Type of PV modules 300 modules 255W global sun + 294 

modules  250W global sun poly 

Type of inverters used 2xSMA Tripower 25kW + 7xSMA 

Tripower 10kW

Rated power of inverters 120 kW

❖ Machine learning models were developed according to the data obtained from

inverters and it was verified that the fine tree prediction model characterize well the

data with classification of failures and description of occurrences.
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Type of PV modules 1312 modules xTrina solar 450W 

monocrystalline

Type of inverters 4x SMA Sunny Tripower

110-60 CORE2

Rated power of inverters 440 kW

Photovoltaic  solar plant  of 590 kWp

368.32 MWh in 2021

Case study 1:

Energy Production MWh

Data and classification

Predictions Udc (V) and type of error

Udc1 (V)

Inverter statistical analysis of error 

UPAC

Historical data of inverter

❖ The performance and monitoring of photovoltaic solar system was done

considering a fault detection strategy that has been demonstrated through

predictive model techniques in the classification of failure and description of

occurrences.

❖ The application of machine learning techniques in the development of energy

management and smart grids has been demonstrated.
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Case study 2:

Energy Production MWh


