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In the computerized diagnosis of power supply damage, the heuristic knowledge of dispatchers can
be combined with the information received from the network database and SCADA system. However,
the nature of heuristic knowledge is inaccurate and uncertain. Also, information received from the
remote control system contains uncertainty and may be incorrect or controversial. In this connection, in
this paper, a method based on the theory of fuzzy sets is proposed for working with the uncertainty of
the localization of damage in the power supply lines (ETL).

The task is developing some expert system which would be realized as a system of fuzzy output
and would allow determining the place of malfunction in the power supply network on the basis of data
received from hydro meteorological and informal knowledge of dispatchers.

Empirical knowledge of this problem area can be presented, for example, in the form of the
following heuristic rules for a separate section of the transmission line:

1. If the wind is strong and the icing is low, then a malfunction occurred on this site;

2. If the precipitation level is high and the temperature is low, then the malfunction occurred on
this site;

3. If there were no weather conditions that caused a malfunction, but nearby is a populated area,
then a malfunction occurred on this site, etc.

That is, the a priori distribution power line 10 kV is divided into several sections. Such power lines
may deviate from the substation a few.

As input meteorological parameters of the system of fuzzy output factors that influence the
possible damage to the transmission line, expressed in fuzzy linguistic variables: "wind speed",
"precipitation”, "icing", "temperature", and as output parameters is fuzzy linguistic variable "occurrence
of a malfunction". As terms of the set of linguistic variables, the term "low", "medium", "high" is used
for both input and output parameters, since the possibility of a malfunction may be just as "low",
"medium", "high". When the results of the research "failure" is "low" or "average", then we can neglect
this and only when we get the result "high", so the most likely in this section of the power line and a
malfunction occurred.

To the current meteorological data in the system of fuzzy logical conclusion also added fuzzy
concepts: proximity to the forest area, which can be a factor in the damage, proximity to the reservoir,
which may affect the physical properties of supports and metals, proximity to settlements and proximity
to roads, which increases the likelihood of the human factor. False estimates of these factors are
determined expertly for each section of each line.

For each of the meteorological input variables we create the functions of membership and
determine their terms. Consider these calculations on an example of wind.

The degree of belonging of the parameter "wind" to the term "low
calculated as follows:
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The implementation of the fuzzy logical output of Mamdani has the form:
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where Li,j — linguistic vatiable "damage to j area of 1 TEP", [JLij — is the degree of belonging of
the linguistic variable "damage to j -th area of and-nd TEP", m — number of transmission lines, n —
number of allocated areas on each transmission line, A3i - the level of precipitation, O6 — level of icing,
O — rainfall level, T — temperature of air, A — proximity to forest area, P — proximity to the reservoir, H —
proximity to settlements, A — proximity to roads, [J - accessory functions, indices H, ¢, B — terms low,
medium, high.

For practical applications, this model is implemented in the MatLab package.

If a signal has been received about the breakdown of the transmission line, with what the
protective equipment most often operates, indicating which line is damaged, then by entering the data
received from the hydrometric center, it is possible to determine approximately at what stage it

happened.

The application of fuzzy logic does not offer the complete refusal to use expensive means of
determining the places of damage, but allows you to refine and speed up the search process without

much cost to it.
<Lz

KAMEHEBA FO.B.*

XapkiBceKkuil HAIIIOHAABHUH TEXHIYHHH YHIBEPCHTET
ciabcpKoOro rocrioaapcrsa imeri Iletpa Bacuaernka

KOHKYPEHTHI CTPATETIII HIAIIPUEMCTBA: TEOPETUYHI
OCHOBHA

Taxk, crpareria — e Habip creru@IYHUX IPAaBUA T4 OPIEHTHPIB, AOTPHUMAHHA fAKHX AAE 3MOTY
KEPIBHUIITBY oOprasizamii mpoBecTn O0'€AHAHHA YCIX HAIPAMKIB YIIPABAIHCBKOI AlfAbHOCTI (IIpoIiec
CHHEPIi3My) Ta IIAIOPAAKYBATH IX IIPOIIECY AOCATHEHHA CINABHUX Iriaeii. Crparerii fiBAfi€ COOOIO
AOBIOCTPOKOBY IIPOIPaMy AIABHOCTI IOCIIOAAPIOIOYOrO CyO’eKTa, fKa IIOCTIHO KOHTPOAOETBCH,
IIPOXOAUTH OLIHKY T4 KOPUT'YBAHHA B IIPOIIEC] BUKOHAHHI.

Ha mamy AymKy, came CTpareridie yIpPaBAIHHA € OCHOBHHUM MOKAHUBHM IHCTPYMEHTOM
320€3I1€YEeHHA HAACKHOIO PiBHA €PEKTUBHOCTI, a BIA BAAAOTO 3aCTOCYBAHHA MEXAHI3MY I'€HEPYBaHHSA Ta
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