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ABSTRACT—A MicroGrid without a central fast-acting controller or a central energy 
storage unit was considered in order to establish the problems of a MicroGrid using 
traditional technology and to identify the additional benefits which could be derived by 
installing supplementary hardware (i.e. energy storage and central control). In view of the 
fast expanding electric drive vehicle market, fuel cell cars were considered as a combined 
micro-source/energy storage unit along with Photovoltaic units. Simulation results are 
presented. The study highlights that voltage regulation is critically important in a 
MicroGrid, there are still substantial challenges in the design of control for renewable 
sources in such systems and energy storage is crucial for successful operation of any 
MicroGrid, though such storage may be distributed throughout the system.  It was 
established that electric vehicles or plug-in-hybrids could be highly suitable due to the 
fast charge/discharge characteristic of on-board storage.  
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1.  INTRODUCTION 
The ‘MicroGrids’ concept is attracting substantial interest as a useful way of integrating 

Distributed Generation (DG) into Low Voltage (LV) networks. A MicroGrid is a semi-
autonomous sub system with power electronic based micro-sources providing both heat and 
power to its loads, Figure 1 [1]. MicroGrids can potentially defer upgrading of existing plant, 
offset the need for new generation, reduce transmission losses and provide local voltage control. 
At the same time the MicroGrid’s customers have the prospect of improved power quality, 
reduced customer minutes lost and enhanced local reliability. However due to the introduction of 
micro-generation, the distribution network will no longer be a passive termination of the 
transmission network but will be an active network of its own. This makes the operation of the 
low voltage grid more complex and gives rise to many technical challenges. This is still a concept 
in its infancy and only a few operational MicroGrids exist at present, notably in Japan and USA 
[2]. However MicroGrids can potentially play an important role in the UK in the future to 
facilitate ‘zero carbon homes’ proposed by the government and to meet long term renewable 
targets by enabling more DG to be connected into the network [3]. This paper looks at a UK 
MicroGrid study case network nominally based on a new housing development built around 2030 
to investigate some of these challenges.  
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