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 An HRES combines two or more renewable energy

systems (RESs) with an energy storage system (ESS) and

could be grid-connected or stand-alone.

Methodology and Case Study

(Freshwater)
 A preliminary study is performed firstly, the methodology

is based on finding the power rating of ESS using the

maximum net demand of the area.

 Then the capacity of ESS is calculated based on the area

under the peak value considering that the power to be

limited from the main grid is 0MW.

Network Model

 A semi-autonomous power system based on an 11kV UK

network [3] has been modelled.

 Three case studies were analysed based on three areas on the

Isle of Wight and they are: Cowes, Freshwater, and Newport.

 The target is to find the size of the ESS (figure 2) based on

load and generation data from the island.

 The maximum net

demand equal to

4.35MW as in figure 3.

 According to the

proposed methodology

the size of ESS is

4.5MW and 25MWh.

 The methodology is

based on peak shaving

analysis and zero

energy imported from

main grid.

Figure 3: Generation, Load, and Net Demand 

in Freshwater 

Figure 4: Power and Energy Requirements for 

Different Levels of Autonomy for 0MW Import

 If other sizes of ESS is

considered, as shown

in figure 4, the power

system will have to

import energy from the

main grid, and then the

system will be semi-

autonomous.

Design of Hybrid Renewable Energy Systems 

(HRESs)

 HRESs offers a better

option than using a

single RES in terms

of reliability and cost.

 In order to maximize

RESs utilization, energy

storage systems (ESSs)

are integrated with the

RES to store surplus

energy generated [2].

 Figure 5 illustrates

the hours that the

energy storage will

fail to deliver peak

shaving service to

customers for

different sizes of

ESS.

 At ESS size of

4.5MW and 25MWh,

the hours of peak

 The optimum design of an HRES is currently an active

research area.

Managing all available components of HRESs and achieving

suitable cost and reliability levels is of great importance [2].

 The design of HRES emphasize on determining the size and

type of RESs included in the HRES, size of ESS used, the

energy management strategy to be used, and reliability and

cost analysis.

Sizing of Hybrid Renewable Systems with Energy 

Storage for the Isle of Wight

Figure 5: Different sizes of ESS and Hours of 

Peak Shaving Service not Delivered to Customers

Figure 1: Network Model Used in the Study [3]

Figure 1: Hybrid PV-Wind Grid-Connected 

Power System [1]

This research aims to find the optimal sizing for a hybrid

renewable energy system with energy storage for the Isle of

Wight, the main objectives are:

 To present a robust analysis of existing state of the art sizing

methodologies, ESSs, energy management strategies and

evaluation metrics.

 To develop an optimization method to size the components

of HRES with ESS to be applied on the Isle of Wight.

 To perform a reliability and cost analysis in order to reach to

optimum HRES with minimum costs.
shaving service not delivered to customers will be zero, and

this is the purpose of installing the ESS in the network.

Future Work

In Future work more advanced algorithms for sizing

and optimizing HRES will be used along with real data

from the Isle of Wight. Furthermore, other ways of

managing the load demand will be applied, such as

demand side management and demand response, since

combining two methods of controlling HRES (like

installing ESS and demand response) will be more

beneficial than utilizing only one method.
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Research Problem,  Aims and Objectives

 Increasing load demand, variety of RESs, and the 

inability to reinforce the power grid on the Isle of Wight 

are the motivations for this research.


