
 

Solar plant auxiliary frequency regulation energy storage
solution

Do hydroelectricity-photovoltaics and pumped storage complementary systems provide auxiliary frequency-
regulation services?
To address the lack of frequency-regulation (FR) resources in the sending-end region of the interconnected
grid, the participation of hydroelectricity-photovoltaics and pumped storage complementary systems
(HPPCSs) in auxiliary frequency-regulation (AFR) services is studied in the context of the construction of
the electricity market.
 
How hppcs is regulated in a regional grid?
Within the regional grid,frequency regulation is realized through the governor-primary motor. When the
power disturbance in the system occurs,resulting in frequency deviation,the power regulation is completed
by changing the output of the primary motor in the generating unit of HPPCS.
 
Can an hppcs maintain the frequency stability of the regional grid?
This proves that the solution of an HPPCS with an interconnected DC participating in an AFR service can
maintain the frequency stability of the regional grid. Meanwhile,it can be observed that the maximum value
of the system frequency deviation of solution 2 is 0.043 Hz,and that of solution 1 is about 0.056 Hz.
 
Why do large-scale regional grids have a frequency stability problem?
In recent years,for large-scale regional grids with a high proportion of energy delivery,the frequency
stability problem caused by the power imbalance within the gridand the nonlinear time-varying
characteristics of the system have gradually become more prominent [5,6].

As the share of renewable energy increases, the frequency regulation capability of the power system
declines, necessitating enhanced utilization of renewable energy for ...

With the increasing integration of renewable energy sources, like solar energy, combined with battery
systems, grid frequency regulation has entered a new era. Solar energy ...

Battery energy storage has gradually become a research hotspot in power system frequency modulation
due to its quick response and flexible regulation.

In an era of rapid technological advancement and increasing reliance on renewable energy, battery energy
storage systems (BESS) are emerging as pivotal players in ...

This paper focuses on the flywheel energy storage array system assisting wind power generation in grid
frequency regulation. To address the issue of unstable power output due to energy ...
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To address the lack of frequency-regulation (FR) resources in the sending-end region of the interconnected
grid, the participation of hydroelectricity-photovoltaics and ...

The gradually increasing penetration of photovoltaic (PV) generation presents challenges for frequency
regulation and inertia in power systems due to the stochastic and ...

Grid frequency regulation through virtual power plant A three-stage optimal scheduling model of IES-VPP
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that fully considers the cycle life of energy storage systems (ESSs), bidding ...

The safety and stable operation of power systems requires more high-quality power regulation resources to
be applied in frequency regulation auxiliary service market. Due ...
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