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V]IK 621.314.212
Development of a model of the effect of mechanical impurities
on transformer oil

Yusupov D. T.%, Kutbidinov O. M.2, Akhmedov A. P.2, Khudayberganov S. B.?
Institute of energy problems, Academy of sciences of Republic of Uzbekistan,
Tashkent state transport university
Tashkent, Uzbekistan

In this article, the influence of mechanical impurities formed in transformer
oil on their condition is analyzed using fuzzy logic. A system has been developed
that calculates the technical condition of the transformer by the amount of me-
chanical impurities in them.

Failure of the traction transformer can cause failures of other electrical
equipments of electric locomotives. This leads to the failure of electric
locomotives, which in turn leads to many other problems. During operation,
traction transformers are affected by many external factors that cause them to
break down and fail [1-5].

Mechanical (solid) impurities are the most significant element affecting trans-
former oil's operational properties [2]. Mechanical impurities are substances that
are not dissolved and are present in the oil as sediment or in a suspended state.
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These include contaminants such as fibers, dust, metal flakes, and others [3].
Transformer oil's quality is determined by mechanical impurities, which have a
substantial impact on its operating characteristics. They might become visible
while transformer oil is operating as a result of paint, varnish, and insulation dis-
solving. Power transformer performance is adversely affected by mechanical con-
taminants [2-5].

Modern systems based on artificial intelligence (SI) tools, such as artificial
neural networks (SNT) and artificial fuzzy logic (SNM), allow to calculate the
technical condition of transformers due to the ability to study input data and ap-
proximate calculation [4-6]. In order to evaluate the technical condition of the
transformer, it is necessary to determine the parameters describing its condition.
A structural scheme for evaluating the effect of mechanical mixtures on the tech-
nical condition of transformers using fuzzy logic is presented in Fig. 1
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Fig. 1. Structural scheme for assessing the effect of mechanical mixtures on the technical
condition of Transformers using fuzzy logic

Fig. 2-3 shows the change functions of the input and output variables.
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Fig. 2. Input variable change function
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Fig. 3. Output variable change function

Fig. 4 shows the process of entering the rules of relationships between input
and output variables.

1 |

(Mech imp s Excelent) then (Tech con TTis Excelent) (
2. f (Mech_imp1s Above_norma then (Tech_con_TT is Above_normal) (1)
Mech impis Good| then (Tech con TTis Goad) (1)

3 f(Mech |
4. F(Mech imp1s Poar) then (Tech_con TT s Poor) (1)
5. If (Mech imp1s Very poor) then (Tech_con TTis Very poor] (1)

ES T e e —

Fig. 4. Entering the rules of dependencies between input and output variables

Fig. 5 shows the System for assessing the effect of mechanical mixtures on
the technical condition of Transformers using fuzzy logic.
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Fig. 5. System for assessing the effect of mechanical mixtures on the technical
condition of Transformers using fuzzy logic

Fig. 6 shows the Simulink model of determining the value of the transformer
condition by the amount of mechanical impurities in its oil.
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Fig. 6. A simulink model of calculating the value of the transformer state
by mechanical impurities
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YK 534.521
J{BU:KeHUe Tesla B BA3KOM cpeje NPH y4yeTe NPUCOeIMHEHHON MaCChl

Kupunenxo A. U., Jlucronax A. U.
Benopycckas rocynapcTBeHHas akaIeMus aBHALIUH
Munck, Pecniy6nuka benapychb

Paccmampusaromes xapaxmepucmuxu 08udicenust cpepuuecko2o mena 6 653-
Kotl cpeoe. Ilpednonazaemces, ymo niIOMHOCMb meaa Ooabule NIOMHOCMU CPeObl
u meno 6 Hetl nadaem, ne usMeHsis ceoell hopmol. Mzyuaemcs enusiHue npucoeou-
HeHHOU Maccel, Komopas 66o0umcsi no byccunecky. Iloxkasano, ymo meopemuye-
CKAsl YCMAHOBUBUIASLCSL CKOPOCHTb NAOCHUs NPU DECKOHEUHOM 8peMeHU NA0eHUs.
00UHAKOBA KAK 8 CIyYae ¢ RPUCOCOUHEHHOU MAccotll, mak u be3 nee. Ilpu npose-
OeHuU IKCNEPUMEHMO8 NPeONazaemcs CYUmMamy 6 Kauecmee yCmaHo8UGUIeLCsl
CKOPOCMU GEIUYUHY HECKONLKO MeHbuLylo meopemudeckou. Qocyicoaemes enu-
SIHUE IMOU 8EIUNUHBL HA 8PEMSL YCIMAHOBIEHUsSL CKOPOCMU U HA PACCMOSIHUE, KO-
mopoe nponemaem wacmuya 3a d9mo epemst. CpasHUsaOmMes: mu Xapakmepu-
CMuUKU npu yueme npucoeOuHeHHoU maccel u be3 Hee. Bausinue cmenok cocyoa, 6
KOMOPbIL HATUMA HCUOKOCHb, HA XAPAKMED OBUNCEHUSL MENA YYUMbIBAeN sl Ye-
pe3 nonpasku no Xawmepy. I[lpusodsmcsi pe3yismamvl paciuemos npumeHu-
MENbHO K PeaibHbIM IKCHEPUMEHMAM.
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