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Can VSG control improve frequency response characteristics of
photovoltaic and energy storage systems? This work was supported by
the New Power System Major Science and Technology Research Project
of State Grid Hebei Electric Power Company Ltd. (kj2022-058) (Research
on control strategy for improving the frequency response characteristics of
photovoltaic and energy storage systems based on VSG control).

Can photovoltaic power generation systems with different reserve
capacities participate in frequency regulation? This strategy allows PV
power generation systems with different reserve capacities to participate
in frequency regulation, optimizing the load reduction controller and
ensuring system frequency stability. However, this strategy cannot fully
utilize the frequency modulation potential of photovoltaics with different
capacities.

How does solar photovoltaic penetration affect synchronous power plants?
The increasing amount of solar photovoltaic (PV) penetration substitutes a
large portion of conventional synchronous power plants. During the peak
power production period,it may lead to reduced the rotational inertiaand
thereby deteriorate inherent inertial response of the power system.

Do PV systems participate in primary frequency regulation? From the
perspective of control strategies,the participation of PV systems in primary
frequency regulationcan generally be categorized into two types: load
reduction control and coordinated control with PV-energy storage
systems.

Do photovoltaics improve steady-state frequency? The grid demands that
photovoltaics (PVs) improve steady-state frequencywhen facing
short-term load fluctuations,while also enhancing frequency response to
long-term environmental and load changes. Therefore,this study takes
different time scales as the starting point.
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Does power fluctuation affect the frequency regulation mechanism of large
scale PV units? Major utilities will enforce stringent regulations in
operating large scale PV units in future. Therefore,the power fluctuation of
large scale PV units must be limited; otherwise it produces potential
reliability impacton the system frequency regulation mechanism.

The impact of variable renewable energy sources penetration on power
system transient stability, small-signal stability, and frequency stability are
discussed; the studies are ??7?

In recent years, many scholars have carried out extensive research on
user side energy storage configuration and operation strategy. In [6] and
[7], the value of energy storage ??7?

This example shows how to model a battery energy storage system
(BESS) controller and a battery management system (BMS) with all the
necessary functions for the peak shaving. The peak shaving and BESS
operation follow ???

Exploiting energy storage systems (ESSs) for FR services, i.e. IR, primary
frequency regulation (PFR), and LFC, especially with a high penetration of
intermittent RESs ??7?
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This paper firstly presents the technical requirements of energy storage
participating in primary frequency regulation in China, and then puts
forwards a frequency regulation technology ???

The proportion of renewable energy in the power system continues to rise,
and its intermittent and uncertain output has had a certain impact on the
frequency stability of the grid. ???

According to Figure 1, it is possible to identify the addition of the battery
and the use of the bidirectional inverter, which makes the power flow more

dynamic.The battery can be charged by the PV system and the electric
2?7

The increased installation capacity of grid-connected household
photovoltaic (PV) systems has been witnessed worldwide, and the power
grid is facing the challenges of overvoltage during peak power generation
and limited ???
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