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Abstract:

The high penetration of Photovoltaic (PV) systems in low-voltage distribution networks can, at times
(especially during midday when peak power generation occurs and load demand is low), lead to issues within
the distribution network. Among the most significant of these problems are power flow reversal and
overvoltage conditions. Such issues can reduce the level of PV integration in distribution networks, which
contradicts the principle of efficiency and maximizing renewable energy utilization. Therefore, to increase PV
integration in such cases, various methods are used to mitigate overvoltage. This paper reviews these methods
and explores the various control capabilities of intelligent PV inverters. Furthermore, it examines the
advantages and disadvantages of each approach and how they can be combined to enhance efficiency. Finally,
several highly effective combinations are presented, along with scenarios for the charging and discharging of
energy storage systems used in these cases.
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1 Renewable energy source (RES)
2Photovoltaic panel

3 Distribution system operator (DSO)

4 Active power curtailment (APC)

50n load tap changer (OLTC)

¢ Reactive power control (RPC)

" Maximum power point tracking (MPPT)
8 Droop control

°Pulse width modulation (PWM)

10 State of charge (SOC)

1 Ramp Rate Control

2\/ehicle to grid (V2G)

13 Heat pump

14 Coefficient variable droop

15 Static synchronous compensator (STATCOM)
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