Educational Research in Universal Sciences

ISSN: 2181-3515 VOLUME 2 | SPECIAL ISSUE 15 | 2023

METHODS AND TECHNICAL MEASURES OF INCREASING THE
OPERATIONAL RELIABILITY OF ELECTRICAL VEHICLES

Usmonov Shukurillo Yulbarsovich
“Electrical engineering, electrical mechanics and electrical technologies” department
associate professor, (PhD)

Abdullayev Bexzod Burxonjon o‘g‘li
PhD student of Fergana Polytechnic Institute
E-mail: behzodabdullayev19@gmail.com

ABSTRACT
This article presents the results of the analysis of the methods, technical means,
factors such as temperature, humidity and vibration to increase the operational
reliability of electrical systems, especially electrical systems in agriculture.
Keywords: electrical conductivity, temperature, humidity, vibration, reliability.

Electrical failure can cause significant downtime, loss of productivity and
increased maintenance costs. Factors such as temperature, humidity and vibration
contribute to the failure of electrical equipment, especially in agriculture.

Agriculture is an important sector of the world economy, contributing to food
security, job creation and economic growth. In recent years, the use of electric drives
replacing traditional mechanical and hydraulic systems in agriculture is becoming more
and more widespread. The proposed strategies can be implemented at different stages
of electrical engineering design, development and maintenance.

The most technical branch of agricultural production with electric motors is
animal husbandry, which includes about 50% of electric motors in agriculture. One of
the main indicators of the reliability of electric motors is the failure rate Ao, Which in
turn depends on the period of operation. It is usually accepted that there are three
periods of operation. The Weybull distribution curve shape parameter and breakdown
depend on the lifetime of electric motors. Thus, an exponential distribution with o=1
is obtained, which is characterized by Ao = const, which corresponds to the normal
operating period. For the exponential law, the failure probability density f(t) and the
integral function F(t) are defined by Egs:

f(t) = AgePot (1)

F(t)=1-e Rt 2)

https://t.me/Erus_uz Multidisciplinary Scientific Journal November, 2023 122



https://t.me/Erus_uz
mailto:behzodabdullayev19@gmail.com

Educational Research in Universal Sciences

ISSN: 2181-3515 VOLUME 2 | SPECIAL ISSUE 15 | 2023

With an exponential distribution, the probability of failure of an electric motor at
time t can be written in the form of the formula (2.10), where the total failure rate is
the sum of elementary failure rates for specific reasons:

P(t)=1-F()=1-Q(t)= e ot=e~ Ziz1 Ait ?3)

According to the expression (3), each value of the elementary failure rate
corresponds to its probability of failure due to a certain reason. Based on the above, the
following expression was obtained:

PM= [Ty R(t) = Py(ty) * Py(ty) * Pa(ts) * ook Po(ty) = [T81[1 — Qi(®)]

(4)

Since the expressions (3) and (4) describe the same value of the probability of
failure of the electric motor, they can be equated. In this case, the value corresponds to
the time interval for observing the sample:

P(O)=TTL, P,(t;) = e~™o" ®)

(5) by taking the logarithm of the expression, an equation related to the probability
of failures due to specific reasons determined on the basis of the results of
troubleshooting of non-working electric motors is created:

Aot = —In([Tie; P(t) = —In([TiL(1 — Qi(t)) (6)

The solution of equation (6) with respect to the value of the current time of
observation of sample i is the following expression:

_~In (ITjL, Pi(tp) — YL, InPi(t;)
e e Py _ Bty @

According to the formula (7), the sample observation time depends on the rate
of failure of its elements, which are electric motors, and the logarithm of the product
of the probability of partial failure-free operation related to certain failure causes.

The logarithm of the product of partial running time probabilities can be expressed
as a sum of logarithms. Thus, in order to determine the coefficient Ki, which describes
the degree of influence of each individual failure cause on the reliability of their
operation, in order to eliminate the failure of electric motors, it is necessary to take the
derivative of time with respect to the probability of failure associated with a certain
failure cause.

ot ap() S InPi(t)
Ki=anm = Ao ) ®

From (8) comes the final formula for calculating the influence coefficient of each

individual exploitation factor.
1 1

Ke= = Snm = hii-aw)] ®)
According to the expression (9) for the exponential distribution of failures, the

coefficient K;, which describes the level of influence of each individual work factor,
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depends on the probability of failure during work for a certain reason and the average
life of electric motors. The next most important operational factor is the impact of an
aggressive environment. The use of high-quality protection against emergency
overloads associated with asymmetric mode increases the projected resource by an
average of 50% for all studied technological processes.

Mathematical models for determining the predictive value of -electrical
performance failure

f(t) = Age 2ot failure probability density
F(t)=1-e~ Aot integral function
P(t)=1-F(t)=1- possibility of failure

Q(t): e—?xot:e— YL At
P(t)=[1iL, Pi(t;) = P, (ty) = P,(t,) * probability of failure due to causes from i to

P3(t3) Hoa Pn(tn) = H'?ul[]- - n
Qi(V]
t:(—ln (i, Pi(ti)) _ with respect to the value of its current time
Ao
_E?= lnpi(ti)
SIS
0
1 1

K= ——— - = impact factor of the exploitation factor
F P l(1-Qiw)]

CONCLUSIONS
In order to increase the operational reliability of electric motors of agricultural
electric vehicles, measures are taken to eliminate the main causes of failures for the
highest efficiency. For a submersible pump, the predicted life increases from 3,480
hours to 5,340 hours when overloads are eliminated, to 10,150 hours when asymmetric
modes and overloads are eliminated, and to 25,000 hours when all dominant factors
are eliminated.

REFERENCES:

1. Jaloliddinova Nozima Doniyorjon Kyzi, Sultanov Rozmatjon Anvarjon O‘Gli
Renewable sources of energy: advantages and disadvantages // Dostizheniya nauki i
obrazovaniya. 2019. No. 8-3 (49). URL: https://cyberleninka.ru/article/n/renewable-
sources-of-energy-advantages-and-disadvantages (data obrashcheniya: 01.12.2023).

2. Sultanov Ruzimatjon Anvarjon Ugli, Kodirov Husankhan Munavvarkhan Ugli,
Mirzaliev Boburbek Bakhtiyorovich Vybor mechanical engine electric current,
ispolzuemyx v system elektroprivoda // Problemy Nauki. 2019. No. 11-2 (144). URL.:

https://t.me/Erus_uz Multidisciplinary Scientific Journal November, 2023 124


https://t.me/Erus_uz

Educational Research in Universal Sciences

ISSN: 2181-3515 VOLUME 2 | SPECIAL ISSUE 15 | 2023

https://cyberleninka.ru/article/n/vybor-mehanicheskih-dvigateley-elektricheskogo-
toka-ispolzuemyh-v-sisteme-elektroprivoda (data obrashcheniya: 01.12.2023).

3. Sultanov Ruzimadjon Anvarjon Ugli Recommendations for production of electric
energy and compensation of wasted energy with auxiliary system cooling of electric
motors // Vestnik nauki i obrazovaniya. 2019. No. 19-3 (73). URL:
https://cyberleninka.ru/article/n/rekomendatsii-po-vyrabotke-elektroenergii-i-
kompensatsii-poteryannoy-energii-s-pomoschyu-sistemy-ohlazhdeniya-
elektrodvigateley (data obrashcheniya: 01.12.2023).

4. Usmanov Shukurillo Yulbarsovich, Sultunov Ruzimatjohn Anvarjohn O°Gli,
Kuchkarova Dilnoza Toptievna Research potential of energy saving pump unit and
hydraulic network //  Problemy Nauki. 2019. No. 12-1 (145). URL:
https://cyberleninka.ru/article/n/research-potential-of-energy-saving-pump-unit-and-
hydraulic-network (data obrashcheniya: 01.12.2023).

5. Usmanov SY Analysis of Working Modes of Well Pumping Equipment Eectr
/[Central Asian Journal of Theoretical and Applied Science. - 2022. - T. 3. —no. 11. —
S. 119-125.

6. Yulbarsovich US, Nurillaevich MN FREQUENCY CONTROL OF POWER
EQUIPMENT DURING SECONDARY STEAM GENERATION IN THE
PRODUCTION UNIT // PRINCIPAL ISSUES OF SCIENTIFIC RESEARCH AND
MODERN EDUCATION. - 2022. - T. 1. — no. 6.

7. Yulbarsovich US et al. MEASUREMENT AND CONTROL OF THE LOAD OF
ENERGY DEVICES //Galaxy International Interdisciplinary Research Journal. - 2023.
-T.11. —no. 4. - S. 663-666.

8. Yu US, Sultanov RA NONLINEAR FEEDBACK CONTROL IN INTELLIGENT
AC MOTOR CONTROL //Advancing in research, practice and education. - 2022. - T.
9.-S.188.

9. Usmanov Sh. Yu., Sultanov R. A. U., Kuchkarova D. T. SINTEZ ALGORITMOV
INTELLECTUALNQY SISTEMY UPRAVLENIYA MNOGOSVYaZNYMI
ELEKTROPRIVODAMI //Universum: teknicheskie nauki. — 2022. —no. 1-3 (94). - S.
50-53.

10. Usmanov Sh. Yu., Kuchkarova D. T., Sultanov R. A. Automatic system control of
machines and aggregates of shelkomotania na osnobe energosberegayushchego
elektroprivoda //Universum: teknicheskie nauki. — 2021. — no. 12-6 (93). - S. 37-41.
11. Sultanov RA, Shermatov BA IMPROVING PRODUCT QUALITY BY
REDUCING THE ENERGY CONSUMPTION OF ELECTRIC DRIVES IN THE
SILK INDUSTRY // Economics and society. — 2021. — no. 11-1 (90). - S. 538-544.
12. Mukaramovich AN, Yulbarsovich US CALCULATION OF THE SPEED
CONTROL RANGE OF AN INTELLIGENT ASYNCHRONOUS ELECTRIC

https://t.me/Erus_uz Multidisciplinary Scientific Journal November, 2023 725



https://t.me/Erus_uz

Educational Research in Universal Sciences

ISSN: 2181-3515 VOLUME 2 | SPECIAL ISSUE 15 | 2023

DRIVE DURING REWINDING RAW SILK //ELEKTRIKA. —2011. —no. 4. - S. 26-
28.

13. Aripov N. M., Usmanov Sh. Yu. Razrabotka energosberegayushchego chastotno-
reguliruemogo asynchronnogo elektroprivoda s ventilatornoy nagruzkoy //Elektrika. —
2011. — no. 4. - S. 26-28.

14. Usmanov Sh. Yu. YacToTHO-peryiupyembiii aCHHXPOHHBIN 3JIEKTPOIPUBOJ C
eKCTpEeMaJIbHBIM YNpaBICHUEM JJIsi BEHTHATOpHOU rpy3ku //Advances in Science and
Technology Sbornik statey X mejdunarodnoy nauchnoprakticheskoy konferentsii,
Moskva:«Nauchno-izdatelskiy tsentr «Aktualnost. RF. - 2017. - S. 36-38.

https://t.me/Erus_uz Multidisciplinary Scientific Journal November, 2023 726



https://t.me/Erus_uz

