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ABSTRACT

Only a few measurements are performed
distribution networks nowadays. However,
distribution networks will have tohandle future

challenges, like increasing demands and distributed
generation. Therefore, the network dedo be actively

controlled and operated, which will require more
operational measurements among the distribution

in the
the
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MV and LV levels. The amount of power generated by
DGs mostly depends on external factors; resources
(wind, solar radiation) or heat demand (temperature).
The power flows in futte MV networks will be more
variable and difficult to predict[3], [4]. In addition
distribution néworks will have to accommodate
increasing electricity demasgdwhich can increase even
stepwise due to new technologies like-amnditioning,
heat pumps and electric vehic[@$. To cope with these
challenges, the distribution network has to be equipped

network. Those measurements will also be necessary toWith  more intelligence (includingor-line voltage

increase the network utilization. This paper assesses the

operational data which shoulde measured among the
MV network to meet the futurgoals Firstly, the
functionality of future MV network is addressed and the

control), remote monitonig and power flow control. For
this reason it is necessary to perform operational
measurements among the MV network.

The contribution of this paper is the evaluation of
necessary operational measurements and the selection of

relevant measurements are derived. The simulations are syijtable locations among the\Whetwork.

presented to evaluate the most suitable locations for the

measurementdn addition, an overview of operational
parameters and advisable measurement
among the MV network is presented.

INTRODUCTION

The MV distribution network is an inevitable part of the
power system, providing connection between the
customers i MV and LV networks) and the

transmission network. The primary objective of the
distribution network is to distribute electrical energy.
However, the network has to operate reliably, with an
minimum amount of interruptions, and has to provide
certain quality 6 voltage supply to the entities

connected. The minimal power quality (PQ) is defined
by the standardd]. The MV network also has to

operate economically with reasonable network losses.

One of the future challenges for the distribution system
operator (DSO) is to find a compromibetween the
network performance and its cof2}.

The MV networks are goingo be challenged by
increasing penetration of distributed generation (DG) at

locations

OPERATIONAL DATA

Considering the MV network and the connections to
HV and LV networks, measurements can be performed
at varioudocationsor points of connection (POC):

1.HV/MV substations.

2.MV/LV substations.

3.POC of the entity connected to the Nigétwork.

4.POC of DG connected to the MV network.

5.MV/MV substations.
To anticipatethe impact of future challenges, Alliander
(one of the DSOs in the Netherlands) developed a
concept of a new MV network structure, which contains
a ring of 20/10 kV substatien(equipped with sensing
and control capabilities) incorporated into the current
10kV MV structure[2]. A schematic overview of the
new 20/10 kV structure is depicted in Fig.
The main functionality ofan electric network is to
transport electricity in reliable and safe way. To achieve
this functionality, followingoperational spectsshould
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