
Wind power generation energy storage flywheel

How does a flywheel energy storage system work?The flywheel energy storage typically shares

the DC bus with the grid-side converter in wind power or uninterruptible power supply systems, as

illustrated in Fig. 20 [8, 82]. Fig. 20. Back-to-back plus DC-AC converter connected in DC-link.

Source: Adapted from [27, 300]. Can a flywheel control the frequency of a wind turbine?A

flywheel was added to control and regulate the frequency, aiming to prevent frequency spikes. The

results indicate that even with a small amount of energy storage, it is possible to stabilize the

power output of the wind turbine, reducing diesel consumption and the number of power

disconnections. Do flywheels play a role in modern energy systems?Having evaluated both the

theoretical and experimental studies on the applications of flywheels in terms of stabilization and

dynamic storage, several critical observations emerge regarding the role of FESSs in modern

energy systems. Are flywheel energy storage systems cost-effective?The levelized cost of storage

(LCOS) for flywheels is expected to decrease as advances in materials science and manufacturing

processes are made. Fig. 23 shows the projected properties of flywheel energy storage systems for

, indicating improvements in cost-effectiveness and performance. Fig. 23. How do flywheels store

kinetic energy?Beyond pumped hydroelectric storage, flywheels represent one of the most

established technologies for mechanical energy storage based on rotational kinetic energy .

Fundamentally, flywheels store kinetic energy in a rotating mass known as a rotor [, , , ],

characterized by high conversion power and rapid discharge rates . Does a wind-diesel system

have a flywheel?One of the most significant theoretical studies, performed by Jurado et al. ,

presents a mathematical model of a wind-diesel system with a flywheel integrated between the

diesel generator and the wind turbine to ensure that the system frequency remains within a stable

range. Flywheel energy storage (FES) is an energy storage type with advantages in terms of its

high power density, high round-trip efficiency (around 90%) [3], long-lasting nature (typically 20

years or 20,000 cycles or more) [4], cost-effectiveness in the long term, eco-friendliness, and ease

of maintenance. Optimisation of a wind power site through utilisation of flywheel May 1,
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