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Regression model of the dependence of the technical failure of traction
transformers on air humidity
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Collected data on the failure of traction transformers ODSE-5000/25B,
which are in operation for 2017—2019 and air humidity in these years. Based
on these data, a model has been developed that determines the dependence of
the technical failure of traction transformers on air humidity. The conducted
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studies show that the model of the dependence of the technical failure of traction
transformers on air humidity has a polynomial character.

Traction transformers of electric locomotives lower the voltage to a value
that is most favorable for the operation of traction motors [1—4].

The traction transformer on an electric locomotive performs the following
functions [2—-5]:

— reduces the voltage of the contact network to the level of power supply of
the TED and other electrical equipment;

— regulates the output voltage within the specified limits;

— provides power to the power supply system of passenger wagons.

Traction oil transformers play an important role in ensuring reliable and un-
interrupted power supply of railway transport [3—6]. Failure of traction trans-
formers can cause many problems [4—5]. Traction transformers are affected by
factors that cause them to fail or stop working during operation [4—6]. One of
them is air humidity.

The data on failure indicators of ODSE-5000/25B traction transformers,
which are in operation for 20172019, and the average indicators of air humidi-
ty in these years, have been collected.

Regression analysis is a statistical method for studying the influence of one
or more independent variables X, X, ..., X, on the variable Y.

The regression equation [7], which establishes a linear relationship between
two indicators, has the form:

ylzal+b1xls (1)

where y; are the number of traction transformers repaired; x; is humidity index;
a, 1s regression constant; b; is the regression coefficient.

In regression, the R? coefficient of determination is a statistical measure of
how well the regression predictions approximate the real data points. An R? of 1
indicates that the regression predictions perfectly fit the data.

Values of R? outside the range 0 to 1 occur when the model fits the data
worse than the worst possible least-squares predictor (equivalent to a horizontal
hyperplane at a height equal to the mean of the observed data). This occurs
when a wrong model was chosen, or nonsensical constraints were applied by
mistake.

Fig. 1, 2 and 3 below show the relationship between the technical failure of
traction transformers and the humidity in the air.
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Fig. 1. Dependence of indicators of technical failures of traction transformers
on indicators of air humidity
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Fig. 2. Dependence of indicators of technical failures of traction transformers
on indicators of air humidity
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Fig. 3. Dependence of indicators of technical failures of traction transformers
on indicators of air humidity
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The linear, logarithmic, and polymial equations of the relationship between
two variables were obtained using the regression method. The results of the ob-
tained equations are given in Table 1.

Table 1
Formulas for the dependence of the number of technical failures of traction
transformers on air temperature

ODSE- Linear Logarithmic Polymial
5000/25
B
2017 »=0,0231x - »=10,6302 In(x) — y==810"1%5+2-107x° —
—0,4038 —-1,5399 =3-107x* + 0,0015x3 — 0,0368x>+
+0,3716x — 1,0456
R*=0,8462 R*=10,5998 R =0,9542
2018 »=20,0231x— »=0,572In(x) - y==310"2x5+9-107'% — 4-1077x* +
-0,5705 1,495 +5-1075x3 — 0,0024x2 + 0,0355x —
—0,1252
R%=0,7646 R?=0,4465 Rz=0,9334
2019 »=0,018x+ »=0,5654In(x) — y=10710—x0—3-1078x° + 2- 100 -x* +
0,3479 —0,8047 +107x* — 0,0061x> + 0,1954x —
—0,6779
R%= 10,7606 Rz=0,7102 R*=0,9376

Conclusions: 1. A model has been developed that determines the dependence
of the technical failure of traction transformers on air humidity. 2. The conduct-
ed studies show that the model of the dependence of the technical failure of trac-
tion transformers on air humidity has a polynomial character.
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VK 621.385
CTaTHCTHKa OTKa30B M aHAJIN3 MOBPECKAAEMOCTH IJTEKTPUICCKUX MAIIIMH

Hypunnunos C. b., Asa3os b. K., Kapmmues K. T.
TalkeHTCKUI IroCy1apCTBEHHbII TPAHCIIOPTHBIA YHUBEPCUTET
Tamxkent, PeciyOinka ¥Y36ekucraH,

s onpedenenus nospesicoenull Haubojlee yenecoobpasivim u 3pghexmus-
HbIM A67eMCst Memo0 NpoOJeHUs. pecypca U30IAYUY Nymem Kancyiuposanus
JIOKAILHO20 NOBPENCOCHUs. C UCHONb308AHUEM NPONUMOYHBIX MAMEPUANOs U
meniosoeo uziywenus. Ha npomsiocenuu nociednux Oecsimu  em 8
VIT « V3memupiyimawmanmupy —Coxpausemcs cmabunbHas meHOeHyus no
npoboI0 UFOIAYUU U MEHCBUMKOB8OMY 3ambikanuio (MB3) obmomku sxops muna
HbB-514. B smoti césa3u 6vl1a 6p108UHYMA 2UNOMe3a 0 MoM, 4mo npobou u3oJis-
YUU U MeINCGUMKOBbIEe 3AMbIKAHUSL 0OMOMKU SKOPel Hauboee 4acmo npoucxo-
0sim 6 pesyibmame UHMEHCUBHBIX NPOYECCO8 MEN0- U MACCOOOMEHA 6 U301~
yuu 10608bIxX Yacmetl Ux 0OMOMOK ¢ OMKPLIMBIMU 20N0BKAMU CEKYULL.

TpaauIOHHBINH MyTh MCCAETOBAHMS HAJEKHOCTH IEKTPUUYECKUX MAIIHH —
HCCIICIOBAaHNE CTATUCTHYECKUX JAHHBIX 00 OTKaszax. lIpn mepBoHaYaIbHOM
W3YYCHUU CTAaTUCTUKU OTKA30B IO THIIAM 3JIEKTPUYECKUX MAIIMH HanOoJbIIee
BHUMaHHE yJEIAETCs «CIa0dbIM» y3JIaM M NpUYrHaM OTKa30B. IIpu mccnenosa-
HUH HAJCKHOCTH CHCTEM MJIM OTIAEIBHBIX TEXHUYECKHX M3ACTHH TOJIB3YIOTCS
CIIEYIOIINMY ITPUEMaMH: CHCTEMa pa3OnBaeTcst Ha OJIOKH, 3aTeM OMPEEeISIOT-
Csl Ha/Ie)KHOCTh KaKIOTO OJNIOKa M pe3yJbTUPYIONIas Ha/JeKHOCTh BCEH CHCTe-
MBI.
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