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Abstract: With the increasing installed capacity of offshore
wind power in China, coastal areas with developed economy
and large power load increasingly rely on and pay attention to
the safe operation of offshore wind power. The problem of
friendly access to offshore wind farms becomes particularly
prominent in the context of declining capacity of conventional
thermal units in the system and low system inertia. Especially
during typhoons, offshore wind farms may be quickly
disconnected from the power grid before reaching the cut-off
wind speed, resulting in a large power deficit in the main
network, worsening voltage frequency and other adverse
effects. In order to solve the problems of large disturbance
caused by wind power inherent fluctuation and typhoon, a
grid-connected operation control method of offshore wind farm
with hybrid electric hydrogen energy storage is proposed.
During the normal operation of offshore wind farms, the
method effectively smooth out the fluctuation of wind power
during the normal operation of offshore wind farms by
rationally arranging energy storage and charging/discharging.
While during the transit of typhoons, the method alleviates
the sudden drop in offshore wind power output and reduces
the adverse impact on the grid at the affected end by rational
use of hybrid electric hydrogen energy storage. The validity of
the proposed method is verified by simulating the real data of

an offshore wind farm in Guangdong.
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Intelligent Control Method for Grid-Connected Operation of Offshore Wind
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With the increasing installed capacity of offshore
wind power in China, coastal areas with developed
economy and large power load increasingly rely on
and pay attention to the safe operation of offshore
wind power. The problem of friendly access to
offshore wind farms becomes particularly prominent
in the context of declining capacity of conventional
thermal units in the system and low system inertia.
Especially during typhoons, offshore wind farms may
be quickly disconnected from the power grid before
reaching the cut-off wind speed, resulting in a large
power deficit in the main network, worsening voltage
frequency and other adverse effects.

A grid-connected operation control method of
offshore wind farm with hybrid electric hydrogen
energy storage is proposed in this paper. During the
normal operation of offshore wind farms, the method
effectively smooth out the fluctuation of wind power
during the normal operation of offshore wind farms by
rationally arranging energy storage and charging/
discharging. While during the transit of typhoons,
the method alleviates the sudden drop in offshore
wind power output and reduces the adverse impact on
the grid at the affected end by rational use of hybrid
electric hydrogen energy storage.

There are two operation scenarios for offshore
wind farm with hybrid electric hydrogen storage: 1)
grid-connected operation mode, in which the offshore
wind farm provides electrical energy to the onshore
grid as a power source. Operating in maximum power
point tracking maximum power point tracking
(MPPT) mode, the hybrid electric hydrogen storage
will be charged or discharged depending on the

S6

operating conditions. When the output power of the
offshore wind farm exceeds the power required by the
grid, the electricity will be stored in electric energy
storage, and if there is any excess electricity, the
electrolytic cell device will be activated to convert it
into hydrogen and store it in hydrogen energy storage
to eliminate the phenomenon of wind curtailment. If
the demand from the grid exceeds the output of the
available offshore wind farms, the additional power
difference will be provided by hybrid electric
hydrogen storage; 2) In extreme weather conditions
such as typhoons, offshore wind farms do face the
risk of rapid off-grid, while the traditional diesel
generator set start-up and response time is long,
unable to make up the power gap instantaneously,
which may lead to large-scale power outages at the
receiving end of the grid. To solve this problem, the
solution is to install hybrid electric hydrogen energy
storage systems on land offshore. Such a system can
provide dynamic frequency support by converting
electrical energy into hydrogen for storage and then
back into electricity when needed to keep the system
supply and demand balanced.

Finally, the validity of the proposed method is
verified by simulating the real data of an offshore
wind farm in Guangdong. The simulation results
show that the energy storage system can effectively
reduce the fluctuation of wind power output. Before
the arrival of the typhoon, the hydrogen energy
storage system can be charged in advance, and can
provide energy quickly when the power demand is
high. The positive number on the way indicates the

process of hydrogen energy charging.
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