
OPTIMAL ENERGY STORAGE SIZING
AND CONTROL FOR WIND POWER
APPLICATIONS

The objectives of optimal ESS sizing mostly deal

with the uncertainties of renewable generations

[126], frequency fluctuation, reduction of grid energy

consumption, power output smoothing, cost

optimization [114], capacity optimization, optimal

allocation of storage, optimal charging-discharging

of the storage, improved life expectancy [13 

To enhance the reliability and operability of wind

integration, a genetic algorithm along with a

probabilistic optimal power flow algorithm is

employed in for optimal sizing of the energy storage.

In [ 11 ], the authors ???

To enhance the reliability and operability of wind

integration, a genetic algorithm along with a

probabilistic optimal power flow algorithm is

employed in for optimal sizing of the energy storage.

In [ 11 ], the authors propose a multi-objective

particle swarm optimisation approach for energy

storage siting and sizing taking into account the 
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In this paper, wind farm A is selected as energy

storage sizing target, which named TWF. Other

wind farms named RWFs, are used to analyse the

effects of spatial-temporal correlation on energy

storage sizing for TWF A. The data of each wind

farm contain wind power data from 1 January 2014,

to 31 December 2014 . The wind power data have

been 

Wind energy has been a main stream of sources for

emerging energy. According to the Global Wind

Energy Council (GWEC), the cumulative wind power

installation in the world at the end of 2016 was

486.8 GW, especially in China the cumulative

capacity was 168.7 GW, which have become an

important portion of generation mix with a capacity

of 3.9% of net electricity ???

Some methods do not employ external auxiliary

devices, including pitch angle control of wind turbine

blades, control of the kinetic energy stored in the

spinning rotor and DC-link voltage control. These

control schemes may be utilized individually or

hierarchically [3]. These control methods require low

cost, but wind turbines can no longer 

(C) 2025 Solar Energy Resources 2 / 9 Web: https://www.gebroedersducaat.nl



OPTIMAL ENERGY STORAGE
SIZING AND CONTROL FOR WIND
POWER APPLICATIONS

wind power generation. Nevertheless, how to size

energy storage remains a significant challenge for

the application of ESS since the high cost of energy

storage device [3]. To determine the optimal size of

ESS for wind farms, the balance between the

economy of ESS sizing and the resulting

performance of wind power fluctuation smoothing

should be

Optimal energy storage sizing and offering strategy

for the presence of wind power plant with energy

storage in the electricity market. Afshin Aghajani,

Afshin Aghajani.  This paper aims to determine

optimal battery specifications to maximize the

objective function in a new method, given the impact

of battery costs in the objective function. 

Balancing electricity demand and sustainable

energy generation like wind energy presents

challenges for the smart grid. To address this

problem, the optimization of a wind farm (WF) along

with the battery energy storage (BES) on the supply

side, along with the demand side management

(DSM) on the consumer side, should be considered

during its planning and ???
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These considerations have driven the search for

optimal battery sizing a topic covered in detail by the

 There are also reviews concentrating on more

detailed services, such as power output smoothing

control for wind power plants [20, 21] and PV  The

applications of a hybrid energy storage system

(HESS) for microgrids has also 

This paper aims at specifying the optimal allocation

of a hybrid supercapacitor-vanadium redox flow

battery (VRB) energy storage system (ESS) for

maintaining power balance of active distribution

networks (ADNs) for wind power applications.

Unlike European or American patterns, large-scale

grid-connected wind power has a high priority in

China. However, high wind power penetration

addresses numerous problems, such as power

fluctuation and voltage stability . Incorporating the

energy storage system (ESS) with wind farms is a

novel idea that is being actively researched [3 ???

12 
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An optimisation method to size the capacity of

energy storage system (ESS) considering the

spatial-temporal correlation of forecast errors for

multiple nearby wind farms and an optimal ESS

sizing model is established to minimise the

investment and operation costs of the ESS. Energy

storage is considered as an effective approach to

deal with the power deviation ???

Combining an energy storage system (ESS) with a

wind farm is an effective way to increase the

penetration rate of wind power. ESS sizing is an

important part in wind farm planning nowadays. In

this paper, a basic method for determining the

optimal capacity of an ESS integrated with a wind

power generator to meet the requirements of grid

integration is ???

The chosen wind turbine model for the K??y??k?y

OWPP has a hub height of 150 m. Historical wind

data with hourly, daily, monthly, and annual

temporal resolutions for single point coordinates

around the world are ???
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Congestion and voltages are managed through the

optimal control of storage (active and reactive

power), on-load tap changers (OLTCs), DG power

factor, and DG curtailment as last resort.

This paper proposes a frequency-based method for

sizing the hybrid energy storage system in order to

smoothen wind power fluctuations. The main goal of

the proposed method is to find the power and 

This paper aims at specifying the optimal allocation

of a vanadium redox flow battery (VRB) energy

storage system (ESS) for maintaining power

balance of active distribution networks for wind

power applications. Correspondingly, an optimal

allocation approach for the VRB ESS was proposed.
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Integrating renewable energy and energy storage

system provides a prospective way for power supply

of remote areas. Focused on the isolated grids

comprising renewable energy generation and

energy storage, an energy storage sizing method for

taking account of the reliability requirement and a

bi-level control strategy of the isolated grids are

presented in this ???

This paper proposes a probabilistic approach for

sizing a BSS to mitigate the net load uncertainty

associated with the off-grid wind power plant. A

probabilistic forecasting is employed to predict the

hourly, daily, seasonal, and ???

Secondly, the planning problem in relation to the

ESS application for wind power integration is

reviewed, including the selection of the ESS type,

and the optimal sizing and siting of the ESS. 

Optimal energy storage sizing and control for wind

power applications. IEEE Trans Sustain Energy, 2

(1) (2011), pp. 69-77. View in Scopus Google

Scholar
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Ming Pang, Yikai Shi, Wendong Wang, Shun Pang,

Optimal sizing and control of hybrid energy storage

system for wind power using hybrid Parallel

PSO-GA algorithm, Energy Exploration &

Exploitation, Vol. 37, No. 1 (January 2019), pp.

558-578

(DOI: 10.1109/TSTE.2010.2066294) The variable

output of a large wind farm presents many

integration challenges, especially at high levels of

penetration. The uncertainty in the output of a large

wind plant can be covered by using fast-acting

dispatchable sources, such as natural gas turbines

or hydro generators. However, using dispatchable

sources on short notice to smooth ???

Due to the stochastic nature of wind, electric power

generated by wind turbines is highly erratic and may

affect both the power quality and the planning of

power systems. Energy Storage Systems (ESSs)

may play an important role in wind power

applications by controlling wind power plant output

and providing ancillary services to the power system

(C) 2025 Solar Energy Resources 8 / 9 Web: https://www.gebroedersducaat.nl



OPTIMAL ENERGY STORAGE
SIZING AND CONTROL FOR WIND
POWER APPLICATIONS

IET Control Theory & Applications; IET

Cyber-Physical Systems: Theory & Applications 

strategy and optimal allocation of large-scale VRB

energy storage system in active distribution

networks for solar/wind power applications. Jiazhi

Lei, Jiazhi Lei. School of Electrical Engineering,

Wuhan University, Wuhan, 430072 People's

Republic of China 

This paper presents a planning framework to find

the minimum storage sizes (power and energy) at

multiple locations in distribution networks to reduce

curtailment from renewable distributed generation

(DG), specifically wind farms, while managing

congestion and voltages. A two-stage iterative

process is adopted in this framework. The first stage

uses a ???
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