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ABSTRACT 
The multifunctionality of Energy Storage Systems (ESS) 
has being viewed as a powerful resource for a stable and 
reliable grid operation in an environment of high DER 
penetration at all voltage levels. The Portuguese DSO, 
EDP Distribuição, established a multi-sourced 
partnership with Siemens and the University of Évora, to 
implement, test and execute a pioneer Energy Storage 
project. A medium-voltage (15kV) storage facility has 
been installed at Évora University and is today capable 
of working in both grid-connected and microgrid mode, 
providing various types of services to the grid such as 
frequency and voltage control. This paper aims to 
present the know-how acquired by EDP Distribuição in 
operating and exploring the ESS in both grid-connected 
and islanding modes as well as to evaluate the quality of 
service provided to clients and distribution secondary 
substations in stationary and transient periods. 

INTRODUCTION 
The advent of flexibility, resilience, demand response 
and self-supply needs of the integrative electric systems 
is today a challenging reality for many European and 
worldwide DSO´s. EDP Distribuição, the Portuguese 
DSO, established a partnership with Siemens and the 
University of Évora to implement pilot project based on 
an ESS.  
EDP Distribuição´s ESS is powered by lithium batteries 
modules, with a peak power of 472kVA and a capacity 
of 360kWh. The portable and extensible characteristics 
of the ESS make it a powerful instrument for different 
uses and capable to be installed in different locations. The 
ESS established in Valverde (Évora) was connected to 
the Medium-Voltage (15kV) node which provided the 
possibility to operate the grid both in grid-connected and 
islanded modes. The referred grid node was selected so it 
could allow the supply of both the University of Évora 
(Medium-Voltage client) and the Valverde´s residential 
low-voltage clients for a period dependent on the actual 
demand and ESS battery capacity.  

In the Figure 1, a photography of the EDP´s storage 
system is presented and in the Figure 2 a schematic 
representation of the topologic interconnection of the 
Storage system with the MV/LV grid and the MV client. 
 

 
Figure 1 – EDP Distribuição Energy Storage System  

 

 
Figure 2 – Micro Distribution Grid of Valverde (Évora)   

 

The Figure 2 contains a schematic representation of the 
EDP Distribuição´s micro distribution grid of Valverde 
and the interconnection of the ESS to the up-stream MV 
grid. In the same figure, it is possible to recognize two 
different voltage levels and two different kinds of 
secondary substations – DSO (storage included) and 
client. In green color is represented the University´s 
secondary substation and the transforming point (named 
CT – Client Transformer) and in orange the DSO´s 
transforming secondary substations (DT 1 and 2 - 
Distribution Transformers) that feed the low-voltage 
residential clients of the village. The four numbered blue 
squares represent the remotely controllable circuit 
breakers and the recloser (number 4) that are permanently 
visible and operated from the MV dispatch center. The 
interconnection between the microgrid and the up-stream 
grid supplied by the substation (60/15kV) of Évora City 
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