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ABSTRACT

In practice, since on-line load is constantly fluctuating, the reactive power
optimization is needed to be conducted constantly in theory in order to keep optimal
state of the power system. By regulating the taps of transformers, the reactive power
compensators and controlling reactive power of the generator, reactive power
optimization is to distribute reactive power reasonably to improve the quality of
voltage and decrease the losses of network.

In the process of reactive power optimization, there are two problems needed to
be solved: the first problem is that how to determine the time of reactive power
optimization. The traditional method chooses each time of the daily 24 times as the
fixed time of reactive power optimization. Because of the daily power load data at the
different times are unfix, the traditional method easy to cause the frequent operation
of compensation devices at the time when the reactive power needed not to be
optimized, thus the traditional method easy to reduce the number of switching
operations of compensation devices. Choosing a reasonable method to determine the
time of reactive power optimization plays a key role in reducing the number of
switching operations of compensation devices. The second problem is that which
node should be chosen to determine the time of reactive power optimization. In the
power system, Because of the power load data in different nodes are difference, the
time of reactive power optimization of each node is different, thus choosing a node
which can reflect the voltage level of network to determine the time of reactive power
optimization.

The divided-period method based on multi-fractal characteristic parameters was
proposed to determine the time of reactive power optimization. The daily power load
data at the same time are not identical or periodic, but the tendencies of the daily
power load are similar. So this situation accords with the fractal theory in nonlinear
dynamics. Considering the maximum allowable daily number of switching operations

of compensation devices, the compensation times are classified adaptively through
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clustering 24 different times which have the similar multi-fractal characteristic
parameter in one day. This method which conducted reactive power optimization in
every compensation time greatly reduces the number of switching operations of
compensation devices.

The method of selecting the pilot node to determine the time of reactive power
optimization was proposed. The pilot node can reflect the voltage level of network
and have a close relationship with other nodes.

The main works in this paper includes three parts:

First, we select the pilot node using sensitivity matrix, this method well achieve
the coordination between every time of reactive power optimization of each node.

Second, the divided-period method based on multi-fractal characteristic
parameters was proposed to determine the time of reactive power optimization to
reduce the number of switching operations of compensation devices. Using the fractal
theory, considering the maximum allowable daily number of switching operations of
compensation devices, the compensation times are classified adaptively using
hierarchical clustering method through clustering 24 different times which had the
similar multi-fractal characteristic parameter in one day, this method which conducted
reactive power optimization in every compensation time greatly reduces the number
of switching operations of compensation devices.

Finally, we wrote the program of the divided-period method to carry out the
simulation and debugging. Through analyzing the classification result, we proved that
the divided-period method based on multi-fractal characteristic parameters proposed
in this paper is effective. The methods are further proved effective by putting them
into application.

Key Words: regional power system; reactive power optimization; pilot node;

divided-period; multi-fractal
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MR FAZAN. BRAY, MDA ANBRERE A TR

P i, WA RIEASIME PGS M T8 9 e
B2, B

Y,=1/UU,=0,j#i) (2.21)
A, i=1,2,n, j=1,2,,n,
ERQIYPEN AR TR, BHRAB jIWHRZEMESRH, KDET
HEEETH . jAVHRZEMESANGE. EIAYHPEEC: 5
PR (BREE j AN R LAMBTE B 15 s e, S i A5 ST A BN 4 e (R R
H5HlEmMTE j AW AR, B
Y,=1,1U,U,=0,j#i) (2.22)
MR jAVRZEAFEEENIE, BAY=0, BT ASHHE

R—A AR .
bR M g, BMmEREEANTREADE, MAREMTRMIEAR

1



] bR B X R e P R IR B R

F, B, RQ.19)FHEAERBAFIE AWEANERER. ¥ EHEA
ThEE 5 AIE AT WX ERH: [ =5,/0, =Pf—y§a HERAR2.19)

PRI (2.23):
LA/ Z U, (2.23)
Ui j=t
RQ2.23)MBIRIE B ) RAEBAT BRI H I TT
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Table 3.1 Multi-fractal parameter A of each series

i 41 ﬁﬁj‘lgiﬁ%?* - BNAZESRSE

BAafl AcfE
1 0.379 13 0.372
2 0.379 14 0.336
3 0.388 15 0.339
4 0.391 16 0.365
5 0.387 17 0.384
6 0.381 18 0.448
7 0.395 19 0.228
8 0.435 20 0.251
9 0.192 21 0.246
10 0.226 22 0.222
11 0.227 23 0.165
12 0.338 24 0.372
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