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Abstract: The article examines the issues of diagnostics of the state of elements of the power supply substation. It is shown 

that the development of a diagnostic system for the technical condition of electrical equipment of a power supply substation 

requires the availability of technical means for measuring and monitoring the current state of the substation elements, the 

availability of computing equipment and should be implemented at a specific operating power supply substation. It is indicated 

that diagnostics of the main equipment of the power supply substation involves prompt detection of faults as a result of processing 

the readings of the sensors of the standard control system, readings of the sensors, the standard control system, sensor readings 

entered manually once a day, monthly and special test data and, taking into account, the problem of diagnosing electrical 

equipment of a power supply substation is considered. The diagram of the algorithms for diagnosing the state of electrical 

equipment of a power supply substation and the input parameters for diagnosing the state of a power supply substation are given. 

An algorithm for assessing the state of a power transformer based on the temperatures of the cooling oil and water, as well as an 

algorithm for assessing the state of a power transformer based on the temperatures of the winding and core, have been developed. 

The implementation of the developed diagnostic algorithms allows not only to increase the reliability of equipment operation and 

reduce the number of serious accidents, but also to provide the station personnel with retrospective technological information for 

the analysis and planning of equipment operation, its repair and increased efficiency. 

 

Keywords: diagnostics, elements, substation, power, supply, algorithm, program, oil, water, winding, core, temperature, 
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Introduction. The development of a diagnostic system for the technical condition 

of electrical equipment at a power supply substation (PS) requires the availability of 

technical means for measuring and monitoring the current state of the unit, the 

availability of computer technology (CTC) and must be implemented at a specific 

operating power supply substation. 

The means for measuring process parameters are: for the sensor, TSM-100 thermal 

alarms and TSM-1-X1 thermal sensors and the L-64 logometer for measuring the 

temperatures of the winding and core, cooling oil and air, and monitoring the pressure 

of the cooling oil. In addition to the listed measuring instruments, the air and oil cooling 

system of the transformer is equipped with EKM type electric contact pressure gauges, 

which provide pressure control [1-3]. Diagnostics of the main equipment of the power 
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supply substation involves prompt detection of faults as a result of processing the 

readings of the sensors of the standard control system, readings of sensors entered 

manually once a day, data from monthly. Let us consider the problem of diagnostics of 

pumping stations [4-6]. 

The developed software and hardware complex (SHC) of the automated process 

control system (APCS) must ensure normal control in the operating modes of the 

electrical equipment of the PE [7-9]. 

Methodology & empirical analysis. The requirements for the structure and 

functioning of the entire system as a whole are as follows: - The PTC ACS TP must 

architecturally represent a multi-level functionally and territorially distributed multi-

machine system. The upper and lower levels are connected by a local area network 

(LAN), through which information about the technological process is transmitted from 

the bottom up, and remote control commands initialized by operators and automatic 

control systems are transmitted from the top down. This ensures the implementation of 

the functions of measurement, signaling, technological protection, automatic regulation 

and remote control of equipment. 

Receiving initial data for the task of diagnosing the technical condition of the PE 

and forming a data archive is carried out [10-12]: 

according to the parameters included in the substation's automated control system 

- from the automated control system database upon request of the program (once per 

minute); 

– according to the parameters controlled at the place of installation of the 

mechanism – from the daily report (within 24 hours); 

– according to the parameters obtained as a result of control tests – after the next 

tests (according to the schedule approved by the chief engineer) or extraordinary tests. 

The user enters parameters into the database using the corresponding menu in dialog 

mode. 

The state diagnostics algorithm is launched when the initial data from the daily 

report is entered, when any parameter goes beyond the algorithm launch setting (10–20% 

below the warning alarm setting). 

The result of the technical condition diagnostics program is recorded in a protocol. 

Upon request, a protocol of the current state of the power supply substation and graphs 

of retrospective parameter values for a period of time selected by the user with an 

indication of operating hours, number of starts, a protocol of repair quality assessment 

and a protocol of special tests can be obtained. 

The program for technical diagnostics of the condition of electrical equipment PE 

uses the following as initial criteria for assessing the condition: 

- technical data of the manufacturer (passport, technical description and operating 

instructions) 

- features of the operating mode provided for by the project; 

- normative and technical documentation (TOR, SR, scope and standards for testing 

electrical equipment, PS buildings); 
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- data from start-up and post-repair tests, which are accepted as basic for assessing 

the current state; 

- retrospective assessment of changes in the state of the object under comparable 

conditions (modes). 

The technical diagnostics program is built similarly to expert systems for 

diagnostics of the condition, taking into account cause-and-effect relationships, design 

features and operating parameters of each unit. 

After the launch tests and during the first period of trial operation, changes may be 

made to the diagnostic algorithms related to the refinement of the operating parameters. 

The task launch, information input, viewing and printing of results must be carried 

out in dialog mode [13-15]. 

Results. Diagnostics of electrical equipment of the PE is determined by the main 

units, the technical condition of which affects the operability of the PE. This paper 

considers the search for faults in the following units: - transformer winding and core, 

algorithm for assessing the condition by temperature; algorithm for assessing the quality 

of repair. 

Diagnostic algorithms are built in the form of a step-by-step logical structure, at the 

first stage of which parameters that deviate from normative or reference values are 

identified, which are usually called diagnostic features. Based on the analysis of several 

(or one) diagnostic features and, if necessary, some additional conditions, logical chains 

of decision-making such as rules (productions) “if…, then…” are formed. The 

presentation of suspected faults to operating personnel is accompanied by the issuance 

of a list of measures that can ensure their detection and elimination. 

The diagnostic system being developed is based on the following: 

- diagnostics are carried out in real time in the normal operation mode of the unit; 

- detection of defects is based on technological algorithms as a result of the analysis 

of diagnostic signs and decision-making on the presence of equipment malfunctions; 

-defects can be detected both at an early stage of their development and at the 

moment of their appearance and development; 

- initial information comes from both standard control means during equipment 

operation, and from manual measurements and as a result of special tests and 

measurements [16,17]. 

The diagram of the diagnostic algorithms for the state of electrical equipment of a 

power supply substation is shown in Fig. 1. 
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Figure 1. Scheme of algorithms of the diagnostic system of the state of electrical 

equipment PS 

 

Input information can be divided into 4 groups: 

a) Values of parameters entered automatically from the ACS database; 

b) Values of parameters entered manually in the daily report; 

c) Values of parameters entered manually (current vibration measurements during 

monthly tests); 

d) Values of parameters entered manually, obtained during special tests; 

 

The general list of analog and discrete parameters used in the program is contained 

in special reference books, to which the user of the program has access for viewing and 

correction. 

The input parameters for diagnostics of the state of the power supply substation are 

shown in Fig. 2. 
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Figure. 2. Diagram of input parameters for diagnostics of the state of electrical 

equipment of a power supply substation 

 

Taking into account the input parameters of the diagnostics of the state of the PE 

shown in Fig. 2, the following were developed: an algorithm for assessing the state of the 

power transformer based on the temperatures of the cooling oil and water (Fig. 3) and an 

algorithm for assessing the state of the power transformer based on the temperatures of 

the winding and core of the power transformer (Fig. 4). 

Input information for algorithms: 

1. Winding and core temperature. Tvo, Tno,. Tvs, Tns 

2. Oil level in power transformer; Nm 

3. Cooling oil temperature; Tom 

The operation of the power transformer temperature diagnostic algorithm begins 

with the input of initial data. The fact of occurrence of malfunctions is the excess of the 

temperature of the windings and the core. 

The increase in the temperature of the power transformer may be caused by the 

following faults listed below: 

1. Low oil level in the power transformer housing. Raise the oil level, eliminate the 

cause of the leak. 

2. High oil level in the power transformer housing. Reduced oil viscosity. Conduct 

an oil analysis, eliminate. 

3. Increase in temperature of the winding and core of the power transformer.  
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The increase in winding temperature may be caused by the following faults listed 

belowх [18]: 

1. Poor operation of the oil cooler and cooling system. Inspect the oil cooler and 

cooling system; 

2. Contamination of the power transformer windings. Clean the end parts; 

3. Weakening of the pressing of the active steel of the power transformer. 

 

 
Figure 3. Block diagram of the algorithm for assessing the condition of a power 

transformer based on the temperatures of cooling oil and water 

 

Self-loosening or breakage of tie rods or release bolts. Inspect the stator core. If 

necessary, replace the tie rods and release bolts, 
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Figure 4. Scheme of the algorithm for assessing the state of a power transformer based 

on the temperatures of the winding and core 

 

Conclusions. Developed algorithms for diagnostics of the state of electrical 

equipment of the power supply substation and defined parameters for diagnostics of the 

state of the power supply substation. allows identifying emergency situations of electrical 

equipment of the power supply substation, notify service personnel about the application 

of corrective measures to improve the safety and reliability of the power substation. 

The implementation of the developed diagnostic algorithms allows not only to 

increase the reliability of equipment operation and reduce the number of serious 
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accidents, but also to provide the station personnel with retrospective technological 

information for the analysis and planning of equipment operation, its repair and 

increased efficiency. 

 

References 

1. Амиров С.Ф., Якубов М.С., Каримов И.А. Система непрерывного 

дистанционного диагностирования контактной сети c возобновляемым 

источником энергии. Доклады АН Республики Узбекистан 2021. №2; 99-104. 

2. Калявин В.П., Рыбаков Л.М. Надежность и диагностика электроустановок. 

Йошкар-Ола: Мар. гос. ун-та. 2000. 348 с. 

3. Шалин А.И. Надежность и диагностика релейной защиты энергосистем: 

Новосибирск: НГТУ, 2003. 384 с. 

4. Shabanov V.A., Bashirov M.G., Khlyupin P.A., Diagnostics of the technical 

condition of electrical equipment of power supply systems: 2 part, Methods for 

diagnosing the technical condition of electrical equipment, MEI Publishing House, 

Moscow, 2018. 

5. Якубов М.С., Турдибеков К.Х., Суллиев А.Х. Диагностика твердой изоляции 

трансформаторов по информационной оценке  косвенных показателей. Научно-

технический журнал «Известия Транссиба» ОМГУПС. Омск, 2020, №2(42): 97-102. 

6. Yakubov M.S., Fayzullaev Zh.S., Diagnosis of the operating mode of the traction 

asynchronous electric motor, Problems of Informatics and Energy, 2018. 4: 33-41. 

7. Yakubov M., Turdibekov K., Sulliev A., Karimov I., Saydivaliyev S. and Xalikov 

Sarvar. Improvement of the information-measuring complex for diagnostics of traction 

power supply objects at high-speed traffic, ICECAE 2021. 67-72. 

https://doi.org/10.1051/e3sconf/202130402014  

8. Amirov S.F., Zhuraeva K.K., Turdibekov K.Kh., Boltaev O.T., Fayzullaev Zh.S. 

Magnetoelastic force transducer, Invented patent, No. IAP 20180333 Intellectual Property 

Agencies of the Republic of Uzbekistan, 2018. 

9. Амиров С.Ф., Тоиров О.З., Халиков С.С., Халиков С.С. Вопросы применения 

нейронной сети для вероятностного анализа безопасности при эксплуатации 

подстанции электроснабжения, Международная научно-техническая конференция 

«Актуальные вопросы энергоэффективности автоматизированных 

электромеханических и электротехнологических систем». Ташкент, 2022, С. 386-388. 

10. Амиров С.Ф., Тоиров О.З., Халиков С.С., Халиков С.С. Надежность и 

безопасность подстанции электроснабжения, Международная научно-техническая 

конференция «Актуальные вопросы энергоэффективности автоматизированных 

электромеханических и электротехнологических систем». Ташкент, 2022, С.384-386. 

11. Амиров С.Ф., Халиков С.С. Оперативное управление безопасностью 

подстанции электроснабжениия, Инновация-2022, Ташкент, 2022, С.154-156. 

12. Амиров С.Ф., Халиков С.С. Определение надежности подстанции 

электроснабжения, Инновация-2022, Ташкент, 2022, С. 164. 

https://doi.org/10.1051/e3sconf/202130402014


Scientific and Technical Journal of NamIET ISSN 2181-8622 

 

 
280 

Vol. 10 Issue 2                                                                                                                                           www.niet.uz 
       2025 

13. Амиров С.Ф.,Халиков  С.С., Халиков С.С. Вероятностный анализ 

безопасности при эксплуатации подстанции электроснабжения с помошью 

нейронной сети, Международной научно-практиеской конференции “Актуалные 

проблемы нергетики  в условиях цифровизации экономики”, Бухара, 2022. С.133-

135. 

14. Амиров С.Ф., Халиков С.С., Халиков С.С. Вопросы надежности подстанции 

электроснабжения, Проблемы энерго-ресурсосбережения. 2023. №2. 

15. Амиров С.Ф., Халиков С.С., Халиков С.С. Исследование и оценка 

показателей надежности подстанции электроснабжения, Российкий журнал 

«Энергосбережение и водоподготовка». 2023. №3: 37-42. 

16. Амиров С.Ф., Якубов М.С., Каримов И.А. Система непрерывного 

дистанционного диагностирования контактной сети c возобновляемым 

источником энергии. Доклады АН Республики Узбекистан, 2021. №2: 99-104. 

17. Халиков С.С., Халиков С.С. Вопросы определения надежности и оценки 

безопасности электрической подстанции напряжением 10 кВ, Проблемы энерго- и 

ресурсосбережения, ТГТУ, 2021. №3:94-10. 

18. Q. Li, New generation traction power supply system and its key technologies for 

electrified railways, J. Mod. Transport, 2015, 23: 1–11. 

 



Scientific and Technical Journal of NamIET ISSN 2181-8622 

 

 
308 

Vol. 10, Issue 2                                                                                                                                          www.niet.uz 
       2025 

C O N T E N T S 

TECHNICAL SCIENCES: COTTON, TEXTILE AND LIGHT INDUSTRY 

Kadirov K., Xoldorov B., To‘xtashev A.   
3 

Analysis of power quality indicators in light industry enterprises 

Monnopov J., Kayumov J., Maksudov N. 

15 Evaluation of deformation properties of highly elastic knitted fabrics in 

sportswear design 

Nazarova M., Musayeva G., Mirzaraximova S. 
22 

Study of clothing quality control and analysis 

Abdullayev R. 

28 Theoretical basis of technological parameters of the new pneumo-

mechanical gin machine 

Bakhritdinov B. 
33 

Increase production volume by regeneration of cotton 

Otamirzayev A. 
38 

Measures to dangermine during the initial processing of cotton 

Kamolova M., Abdukarimova M., Mahsudov Sh. 
42 

Measures to dangermine during the initial processing of cotton 

Shogofurov Sh., Jurabayev N., Xolikov K. 

55 Analysis of the technology of obtaining knitted fabrics with patterns and 

their physical and mechanical properties 

Jurabayev N., Shogofurov Sh., Yusupov S. 

64 Study of the physical and mechanical properties of hosiery products made 

from bamboo yarn 

TECHNICAL SCIENCES: AGRICULTURE AND FOOD TECHNOLOGIES 

Nasriddinov В., Serkaev Q., Yo‘lchiev A. 
70 

Effect of solvent compositions on oil indicators in cotton oil extraction 

Yulchiev A., Yuldashev Sh. 
79 

Economic efficiency in the production of cream-perfumed soap 

Ikromova Y., Ikromov F., Khamdamov A., Xudayberdiyev A. 
85 

Modeling of primary distillation process of vegetable oil miсcella 

Ismailov M., Adashev B. 

92 Prevention of external flood formation on the surface of heat exchanger 

pipes 

CHEMICAL SCIENCES 

Tajibayeva N., Ergashev O. 

99 Nanofibers based on chitosan and synthetic polymers: a review of properties 

and applications 



Scientific and Technical Journal of NamIET ISSN 2181-8622 

 

 
309 

Vol. 10, Issue 2                                                                                                                                          www.niet.uz 
       2025 

Kuchkarova D., Soliyev M., Ergashev O. 

104 Quantitative determination of adsorption activity of adsorbents obtained on 

the basis of cotton stalk and cotton boll 

Abdullaxanova G., Ergashev O.  
112 

Differential heat and entropy of adsorption of methanethiol in sodalite 

Paygamova M., Khamzakhojayev A., Ochilov A., Paygamov R. 

121 Physicochemical properties of carbon adsorbents derived from renewable 

biomass 

Kochkarova R.  

131 Use of electron spectra in determining the coordination number of central 

atoms of complex compounds based on Ni(II) and Co(II) ions 

Yusupovа M., Mаmаdjonovа M., Egаmberdiev S., Abduvohidov I. 
136 

Study of the conditions for the аminolysis of secondаry polycаrbonаte 

Ikramova G., Askarova O., Siddikov D., Karimov A., Botirov E. 
142 

Chemical components of perovskia kudrjaschevii 

Kaxarova M., Soliyev M. 
147 

Types of plant growth regulators and their application in agriculture 

Juraboev F. 

151 Investigation of the synthesis of acetylene amino alcohols and the study of 

their biological activity 

Salikhanova D., Usmonova Z. 
155 

Thermal activation of plums 

Kadirxanov J., Urinov A. 

160 Development of composite materials for corrosion protection of main gas 

and oil pipelines with increased chemical adhesion 

Sotiboldiev B. 

167 Synthesis of hybrid composites of polysaccharides based on 

methyltrimethoxysilane 

Jumayeva D., Nomonova Z. 
174 

Chemical characterization of raw materials used for adsorbent production 

Muratova M. 

183 Method for producing a fire retardant agent with nitric acid solutions of 

various concentrations 

Shamuratova M., Abdikamalova A., Eshmetov I. 

192 Physicochemical properties and results of sem analysis of soils in the regions 

of Karakalpakstan 

Dadakhanova G., Soliev M., Nurmonov S. 

199 Composition of oil products and methods of separation of individual 

substances 



Scientific and Technical Journal of NamIET ISSN 2181-8622 

 

 
310 

Vol. 10, Issue 2                                                                                                                                          www.niet.uz 
       2025 

Hoshimov F., Bektemirov A., Ergashev O. 
206 

Effectiveness of the drug "Akaragold 72%" against cotton spider mites 

Abdirashidov D., Turaev Kh., Tajiyev P. 

213 Analysis of the physicochemical properties of polyvinyl chloride and the 

importance of mineral fillers in increasing its fire resistance 

TECHNICAL SCIENCES: MECHANICS AND MECHANICAL 

ENGINEERING 

Makhmudjonov M., Muminov Kh., Tilavkhanova L. 
219 

Classification and analysis of level measurement methods 

Mukhammadjanov M. 

226 Digital modeling of the heat transfer process in oil power transformers in 

operation 

Mukhtorov D. 

230 Investigation of drying efficiency in a solar installation with composite 

polyethylene film depending on the product thickness 

Tursunov A., Shodmanov J. 

239 Advancing sustainable environmental strategies in the cotton industry 

through dust emission reduction 

Saidov O. 

247 Event-driven process orchestration in e-governance: modeling 

asynchronous integration patterns 

Obidov A., Mamajanov Sh.  

252 Organization of scientific and research processes based on information and 

digital technologies in higher education 

Turdaliyev V., Akbarov A., Toychieva M.  
259 Theoretical study of the vibration of chain networks 

Abdusattarov B., Xаmidov S. 

265 Modeling the process of separating cotton particles from air in the working 

chamber of a cotton gin 

Toirov O., Amirov S., Khalikov S. 
272 

Diagnostics of the condition of elements of electric power supply substation 

ADVANCED PEDAGOGICAL TECHNOLOGIES IN EDUCATION 

Mukhtorov D., Jamoldinov K. 
281 

Development and improvement of drying technologies in a solar dryer 

Uzokov F. 

291 Graphical solution of systems of equations in two-and three-dimensional 

spaces using MS excel 



Scientific and Technical Journal of NamIET ISSN 2181-8622 

 

 
311 

Vol. 10, Issue 2                                                                                                                                          www.niet.uz 
       2025 

ECONOMICAL SCIENCES 

Yuldashev K., Kodirov X. 

299 Financing of pre-school educational institutions based on public-private 

partnerships and their results 

Boltaboev D. 
304 

Specific aspects of labor resource management in different countries 
 


