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VOLTAGE CONTROL AND ENERGY LOSSES

Daniel Hluben

ABSTRACT

This paper entitled “Voltage control and energy des” deals with the problem of the losses in the
transmission system in the case of voltage cobiralontrol of reactive power of a generator.

1 INTRODUCTION

The main goal of each operator, who is operatitgu@smission system, is the operation of a netwatk
minimal losses. There are several possibilitiesy timoptimize electric energy losses in a transioissystem.

In this article is described voltage control basedreactive power in transmission system in ordeshtow
the point, in which energy losses are the lowest.

2 BASICS
The transmission system of the Slovak RepublickEaseen on the following simplified picture.

Nodovice \

Krosno-Iskrzynia

9 PL g
~.
5 b L | C e P
Ll : A e A el
% [~ ~ \, = Y
\ \ N, A .
\ o o "~
‘/' 7 \-..l
. ) U ———
- \'\j Sp. Nova Ves =N ~e
Sokolnice 39 " |
X 407 'ﬂ' 408 Lemegany

||Lipt. Mar; 045
||tipt. Mara =
PVE Ciemy Véh

[
80

Hornd Zdafia

E SOV ey EEEY. 0 AN
Y
\ T} Levice 426
\ |:8 R. Sobota _/ \.\
\, N "~
., D 7 , ’_’.J N
A N Pod, Biskupice y b
Lo ot
e '\.
= 'l N, Legenda Legend
r N, 9 4 Géd H 400 kV vedenie 400 KV line
i N, 3 = 20 1V vadario na
i i s IEPRE— S ———- 400 kV vedenie previdzkovand ako 110KV ———- 400 kV line operated as 110 k¥
1

Fig. 1 The transmission system of the Slovak Republic

In my model the transmission system of the Slovakublic is simulated. The voltage in control node i
regulated by generator and the main goal is to din@lue of reactive power, at which the voltagmieequired
range, but with lowest losses.

For this case was selected a node, in which thergtar with the following parameters is placed:

Pmin =20 MW
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Pmax =110 MW
Plom = 100 MW
Qlom = -37 MVAr
Q2min = -40 MVAr
Q1mi = -25 MVAr
Qlmax = 35 MVAr
Q2max = 80 MVAr

These parameters define the range, in which itassiple to operate the generator. Parameters of the
generator are shown in the following figure.
The simulation is made for 3 cases:
1. Active power of generator equals 20 MW
Range of reactive power: -40 + 80 MVAr
2. Active power of generator equals 100 MW
Range of reactive power: -37 MVAr + Qllom.
3. Active power of generator equals 110 MW
Range of reactive power: -25 + 35 MVAr
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Fig. 1 Operational chart of the generator

In the following figure (fig. 2) is shown figurewith the description of the possible cases:
- Active power

o] Generation
- Reactive power

o] Generation

o] Consumption
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Fig 2. Operational diagram of the generator [2]

3 Results
In the following figure can be seen results of theBnulations. In this figure are 3 dashed lines arsolid
lines.
The dashed line defines dependency of energy ldssasndings of transformers and lines on reactive
power generated by the generator.
The solid line defines dependency of voltage indtwetrol node on reactive power of the
generator.
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Fig 3. Voltage and losses dependency on reactivepm the regulation node
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Table 1: Results of calculations

Prmin Plom Prmax
dPnin [MW] (losses) 31.5 31.3 31}3
Q [MVAT] for dPpyn 8.0 246  23.0
Unode [KV] for dPpi, 235.9 236.2 236.1
dPrax [MW] 31.7 314 314
dP [MW] if Q = 0 MVAr 315 31.3 31
Unin [KV] fOr Q miniomimax 234.4 2342 2345
Umax[KV] for Qminlom/max 237.9 236.7 236.6
U [kV] for Q = 0 MVAr 235.7 235.4 2354

4  Conclusion

This model was built for voltage regulation in amede at the same time. But, the transmission syi&tean
more complicated system and therefore it is necggsadevelop other methods for optimal real-tinwtage
control.

The main goal of this article was to show depensnof losses and voltages in case of voltage abntr
based on reactive power.
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