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o ABSTRACT O

In this study, the performance of a proposed system for an electric power meter that measures
power flow in both directions in photovoltaic systems connected to the public grid was
evaluated by studying the mechanism of bidirectional power flow and the momentary
changes that occur in the electrical parameters (voltage, current, and power) when the power
flow direction changes, and the consequent determination of the principles of detecting the
direction of the variable flow by changing the intensity of the power generated by the
photovoltaic system and changing the electrical load.

A model for the proposed meter was built using Matlab/Simulink software, containing
suggested algorithms to determine the effective value of both voltage and current passing
through it, in addition to determining the phase difference angle between the current and
voltage signals to determine the nature of the flowing power, whether it is drawn from the
public grid or supplied to the public grid.

The results showed the effectiveness of the proposed system in measuring power flow in
both directions, where the system achieved accuracy in measuring the phase difference angle
with a measurement error not exceeding 0.3°, while the measurement error of power did not
exceed 0.5%.

Keywords: Power Meter, Power flow, Grid connected Photovoltaic System,
Measurement of Grid parameters.
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