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ABSTRACT

The paper entitled “Classification and calculatiof electric energy losses in distribution networki¥als
with the problem of the losses division for an apige calculation in distribution companies.

1. INTRODUCTION

The price calculation of electrical energy in Slovapublic is based on the regulations of Reguja@ifice
for Network Industries, but it is usually made ygam this work we would like to show other way thie losses
calculation based on global values in the distidsuhetworks viewed as a set of elements.

The research and analysis of network parametersobes studied in Poland since 1961, based on the
methodology of the founder Janusz Horak. Polistkbatevoted to this methodology of the calculatioclude
practical losses measurements of installed devitalistribution networks in Poland. The main goéltlis
method is the network losses calculation in thevodts with variable loads and with absence of tegaid
network information. The program EuroStra2004 pdesi the losses calculation on the based of this
methodology.

The goal of the paper is to present the losseauladiion in Slovak distribution networks by usingeth
mentioned program.

2. CALCULATION

At first, it is needed to discuss different typddosses
usually rising up in various voltage networks. Citinds
of the losses calculation in the given network le t
transformation of this network to the ideal netwdtke
network with lowest losses) — radial or planar ratwy In
the account there are taken several factors, wtacke the

losses increase e.g.: the load changing in a systgm Middle
daylight, historical development of the networkvmark of the
conditions, type of the network, load asymmetrgacpl of S larea
the supply (figure 1), different distances between pgiﬁﬁ)y

customers and different demands, different dailximam
demands, etc.
Figure 2 shows one of the taken factors: Extension
factor, which in a real network cause increasesgdss Figure 1: Point of the supply
because a real consumer is not feed directly from t
source, but via existing lines and it is the maason of
increased losses. In Table 1 there are shown fadtived from Figure 2.



Networ k Factor of lines extension Factor of increased losses

Low voltage cable network (town) ~ 2,00 ~1,30
Medium voltage cable network (town) 2,20 ~1,23
Overhead medium voltage line 1,42 ~1,37
Overhead high voltage line (110 kV) ~15 ~1,30

Table 1: Factor of line extension and factor ofé@ase in losses

The calculation discussed in [1] is based ¢«
statistical methods. For all networks (low voltag
medium voltage and high voltage (110 kV)) usedhia t
calculation there are described reasons and preagurap
for the inclusion in the calculation. Because & tbwer
losses in new devices there is in the algorithnuihed
historical development of the devices used in t
networks.

At the beginning of the calculation there ased

default values of several parameters for solvedor,
which are changed during the calculation for give Figure 2: Extension factor
network and they are incident to the energy engettire
given network in this order: low voltage, mediunitage and high voltage (110 kV).

The parameters changed in the calculation are fosede calculation of justified losses.

The last part of this work is the justified lossedculation. The main goal of this calculation ésshow,
where the distribution company could decrease theseork losses without further investment. Below gan
see algorithm of this calculation.

ZANEAN

Figure 3: Principle of operation




For the losses calculation this method uses glealales of the network and energy to the given neksvo
with regard to the type of the network.

In low voltage and medium voltage networks we niedfollowing data about network e.g.:
* surface area,

« the number of consumers,

 the number and power of transformers,

« length of lines (cables, overhead lines),

« power of capacitors.

In high voltage (110 kV) networks we need e.g.:

« the number and power of transformers 400(220) kWM\ and 110 kV/medium voltage,
» power of capacitors,

« length of overhead lines.

In the next part of the calculation there are ndesteergy data.

In low voltage and medium voltage network e.g.::

« devices (e.g. the number and power of transforraacs capacitors) connected to the network and the
energy flowing through these elements e.g. suppignsit and energy transmission caused by
liberalizations.

« illegal consumption,

 public lighting and traction,

« balance losses in low voltage and medium voltageorg,

« transit, export to another distribution companieedium voltage).

In high voltage network e.g.:

< energy supply to medium voltage and high voltagavoiks,

« transit, export to another distribution companies,

« balance losses in high voltage (110 kV) network,

e energy import.

And finally, in the program there are compiled ledddata for the particular company, e.g. older absyi
length of lines in 1976, the number and power afisformers in 1976.

The procedure of the calculation is shown in fig8rdn the calculation there are used default patara
about networks, entered values about devices agdjpdata.

At first, during the iteration process there araleated and corrected network parameters useckimeht
step for the losses calculation. The calculatiadivéded into the 2 steps.

In the first step there are calculated real logséise network.

In the second step there are calculated justifiedds for the calculated networks, but with son@ngés in
the calculation procedure. The main change isdhlaulated parameters are used for the losseslatdcuin the
network with ideal operation. The next change & th some cases it is not possible to decreasedop®.g. in
meters and technical losses in low voltage conordine and they are copied from the real lossésutzion.
And finally there are calculated other losses. Tnggram is not for the draft of optimal operatibnt it shows,
where could be the optimal operation.

The result of the calculation shows losses in loltage network, e.g.:

* Losses in meters,

» Capacitors losses,

« Losses caused by load,

» Leakage losses, etc.



In medium voltage network:
» Capacitors losses,
« Losses caused by load,
» Leakage losses, etc.
< Winding and core losses, etc.

In high voltage (110 kV) network:
» Capacitors losses,
« Losses caused by load,
« Current and voltage (corona) losses.
< Winding and core losses, etc.

Described methodology of the losses calculation agdied to the losses calculation using the progra
EuroStra2004 in the distribution networks of thetribution company VSE a.s. and in the imaginatiage.
Total technical losses per year of VSE a.s. werthatevel of 10,25%, in low voltage network at tbeel of
6,26 %, in medium voltage network at the level @86%, in 110 kV network at the level of 1,77%.

Figure 4 — Total losses in meters in year 2002famule 5 — Total technical losses in Year 2002 shasges
progress/development in year 2002.
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Figure 4: Total losses in meters in year 2002



Total technical losses in year 2002

500000

450000

400000

350000

300000

250000

200000

Energy [MWh]

150000

Month

Figure 5: Total technical losses in year 2002

3. CONCLUSIONS

The described methodology is suitable for the dperdosses calculation in distribution networkisisl fast
calculation of the losses, based on global netwmatameters with regard to the devices connectethdo
network, loads, type of the network, status ofribewvork, length of lines, etc. at using statistivedthods. At the
same time it is available the calculation of thstified network losses, which could be reached avith
installation of any additional devices.

This paper was written under solving science ptdg VaV 2003 SP 26 028 0B 02 and VEGA 1/1058/04
GA SR.
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