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Аннотация: В статье анализируются возможности использования концепции SCADA в 

системе управления водораспределительными сооружениями. Объект исследования – 
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Introduction . Characteristic property of control systems that determines their How special Class 

dynamic systems is usage current information about managed and managing impacts during 

implementation reverse and compensating connections designed to ensure optimal quality _ control 

by selected criterion _ 

Promotion power , complexity and cost technological complexes and systems like objects control , 

tightening quality requirements _ products , protection surrounding environment and security staff , 

as well as security long-term performance equipment are economic and social prerequisites for 

continuous improvement of management systems . 

Currently _ time achieved certain success in creating automated (with the participation person ) and 

completely automatic control systems. This contributed to the rapid development microprocessor 

means capable _ perform the full range of functions for transformation , transmission, processing , 

storage and use information to influence technological _ process and for communication with the 
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operator. First of all are being implemented measurement , control and regulation state 

technological objects . 

Accelerating scientific and technological progress and intensifying production are impossible 

without the use of automation tools. A characteristic feature of the modern stage of automation is 

that it is based on the revolution in computer technology, on the widespread use of microprocessor 

controllers, as well as on the rapid development of robotics, flexible production systems, integrated 

design and control systems, and SCADA systems. 

Numerous consumers require water: both of different quality and different quantities. The quantity 

and quality of water required by each enterprise is determined by the nature and scale of its main 

production. In turn, the efficiency of an enterprise often strongly depends on the organization of 

supplying it with water of the required parameters. 

For many enterprises, stopping the water supply even for a few minutes means massive product 

defects, and often emergency failure of individual technological devices and installations. 

The supply of low-quality water (dirty, hard, etc.) also leads to defects, a decrease in the 

productivity and efficiency of technological devices, and often to emergency failure of individual 

elements. 

With the introduction of an automatic process control system into production, the reliability of the 

water supply system is significantly increased and high productivity of the enterprise is ensured. 

Materials and methods . A water supply system is a complex of structures to provide consumers 

with water in the required quantities and required quality. 

The water supply system includes the following structures: 

a) water intake facilities (water intake); 

b) water-lifting structures (pumping stations); 

c) facilities for purification, processing and cooling of water; 

d) water pipelines and water supply networks; 

e) towers and tanks. These are regulating and reserve tanks for storing and accumulating water. 

A modern automated process control system (automated process control system) is a multi-level 

human-machine control system. The creation of automated control systems for complex 

technological processes is carried out using automatic information systems for data collection and 

computing systems, which are constantly being improved with the evolution of hardware and 

software. 

The time-continuous picture of the development of automated process control systems consists of 

several stages due to the emergence of qualitatively new scientific ideas and technical means. Over 

the course of history, the nature of control objects and methods, automation tools and other 

components that make up the content of a modern control system changes. 

The functions of the person (operator/dispatcher) called upon to ensure the routine functioning of 

the technological process also changed from stage to stage. The range of tasks solved at the 

management level is expanding; The set of tasks, limited by the direct need to manage the 
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technological process, is replenished with qualitatively new tasks that were previously of an 

auxiliary nature or related to a different level of management. 

The dispatcher in a multi-level automated process control system receives information from a 

computer monitor or from an electronic information display system and acts on objects located at a 

considerable distance from him using telecommunication systems, controllers, and intelligent 

actuators. 

The basis, a necessary condition for the effective implementation of dispatch control, which has a 

pronounced dynamic nature, is working with information, i.e., the processes of collecting, 

transmitting, processing, displaying, and presenting information. 

The dispatcher is required not only to have professional knowledge of the technological process and 

the basics of its control, but also experience in working in information systems, the ability to make 

decisions (in dialogue with a computer) in abnormal and emergency situations, and much more. The 

dispatcher becomes the main actor in the management of the technological process. 

Results and discussions . Object research in this work is a complex of hydraulic engineering 

structures Khachkabsky waterworks on the river Zerafshan , who provides regulation water flowing 

along the river bed from two main sources – directly drain river and canal " Shakhrudskaya" branch 

". 

Hydraulic complex structures Khachkabsky waterworks adminis trative is part of the 

Basseynovovo management irrigation systems (BUIS) " Amu -Bukhara", functionally associated 

with the latter and, closely located , Kuyumazar pumping station station and Kuyumazar  

reservoir [1]. 

Khachkabskoe water distribution the device ( water divider ) is located in the middle flow the 

Shahrud -Kharkhur canal , which receives water from channel " Shakhrudskaya" branch " and 

partially from Duaba water hub rivers Zerafshan . 

Waterworks performs function water divider between Northwestern branch and Shahrud canal . 

Canal irrigation system Shahrud large irrigation system of Bukhara region , irrigating 6 districts  

Bukhara region and, partially , Kizil- Tepinsky district of Navoi areas . The irrigation system is 

designed to irrigate irrigation area 56.3 thousand hectares . 

After commissioning _ _ I - queues Amu-Bukhara channel big Part irrigation systems 

Shakhrudskaya branch (56.3 thousand hectares ) was switched to irrigation with water from rivers 

Amudarya . After this Duabinsky water node rivers Zarafshan became be used only by 5÷10%, 

which led to intense siltation channel " Shahrud-Kharkhur " above Khachkabsky waterworks _ 

Included in Khachkab waterworks  includes : 

- supply channel with two water dividers ; 

- left bank head regulator " Shahrud " channel ; 

- head regulator of the right bank canal " North-Western" branch "; 

- a siphon through the old bed of “ Shakhrud ” on the “ Severo-Zapadnaya” branch " in the bottom 

regulator bay . 
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Regulator gate control carried out manually . Automatic control system for gates on this The hydraulic 

unit is not installed . Due to this _ systems early warnings and alerts Also inactive . 

Purpose given work is implementation partially automated systems regulation and operational 

control over water distribution to ensure consumers water as needed quantity as needed terms . 

The task automation and monitoring is Creation systems automated  management and control of 

work shutters Khachkabsky waterworks , which will allow : 

 increase the reality of implementing the water use plan; 

 create conditions for sustainable, equitable, fair water allocation, guaranteeing stability and 

uniformity of water supply , and eliminating unproductive water waste. 

Achievement specified goals supposed implement application  SCADA in the server room 

computer dispatcher point Khachkabsky waterworks _ 

SCADA ( Supervisory) concept Control And Data Acquisition - dispatch control and data 

collection) is predetermined by the entire course of development of control systems and the results 

of scientific and technological progress. The use of SCADA technologies makes it possible to 

achieve a high level of automation in solving problems of developing control systems, collecting, 

processing, transmitting, storing and displaying information. 

Currently, SCADA is the main and most promising method for automated control of complex water 

management processes. 

To solve the problem posed above, we propose the following diagram (Fig. 1) of an automated 

monitoring and control system (MCS) for the object in question. 

 
 

Fig.1. Generalized diagram of the monitoring and control system. 

 

This is a two-level system, since it is at these levels that direct control of the technological process 
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is implemented. The specifics of each specific control system are determined by the software and 

hardware platform used at each level. 

The lower level - the object level (controller) - includes various sensors for collecting information 

about the progress of the technological process, electric drives and actuators for implementing 

regulatory and control actions. Sensors supply information to local programmable logic controllers 

(PLC - Programming Logical Controller ), which can perform the following functions: 

 collection and processing of information about technological process parameters; 

 control of electric drives and other actuators; 

 solving problems of automatic logical control, etc. 

Since the information in the controllers is pre-processed and partially used on site, the requirements 

for communication channel capacity are significantly reduced. 

Information from local controllers can be sent to the control center network directly, as well as 

through upper-level controllers. Depending on the task at hand, upper-level controllers (hubs, 

intelligent or communication controllers) implement various functions. Some of them are listed 

below: 

 collecting data from local controllers; 

 data processing, including scaling; 

 maintaining a uniform time in the system; 

 synchronization of subsystems operation; 

 organizing archives according to selected parameters; 

 exchange of information between local controllers and the upper level; 

 work in offline mode in case of communication failures with the upper level; 

 reservation of data transmission channels, etc. 

The upper level - control center (DP) - includes, first of all, one or more control stations, which are 

an automated workstation (AWS) of the dispatcher/operator. A database server, workstations 

(computers) for specialists, etc. can also be located here. IBM PC-type personal computers of 

various configurations are often used as workstations.  

Control stations are designed to display the progress of the technological process and operational 

control. SCADA systems are designed to solve these problems . SCADA is specialized software 

aimed at providing an interface between the dispatcher and the control system, as well as 

communication with the outside world. The range of functionality is determined by the very role of 

SCADA in control systems and is implemented in almost all packages: 

 automated development, which makes it possible to create software for an 

automation system without real programming; 

 application program execution tools; 

 collection of primary information from lower-level devices; 

 processing of primary information; 

 recording alarms and historical data; 

 storage of information with the possibility of its post-processing (usually 

implemented through interfaces to the most popular databases); 
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 visualization of information in the form of mnemonic diagrams, graphs, etc.; 

 the ability of an application system to work with sets of parameters considered as a 

“single whole” (“ recipe ” or “settings”). 

All components of the control system are interconnected by communication channels. Ensuring the 

interaction of SCADA systems with local controllers, upper-level controllers, office and industrial 

networks is entrusted to the so-called communication software. This is a fairly broad class of 

software, the choice of which for a specific control system is determined by many factors, including 

the type of controllers used and the SCADA system used. 

Conclusions. A thorough study of the complex was carried out hydraulic engineering structures 

Khachkabsky hydroelectric complex from the point of view of automation of individual objects of 

the latter. The need has been identified for the development and implementation of an automated 

control system for objects, in this case the Khachkab gates waterworks _ A generalized diagram of 

a system for monitoring and managing a research object using SCADA technologies is proposed , 

which will allow achieving a high level of automation in solving problems of developing control 

systems, collecting, processing, transmitting, storing and displaying information. 

 

References 

1. Указ Президента  Республики Узбекистан. «Об утверждении Концепции развития 

водного хозяйства в 2020-2030 годах» https://water.gov.uz>posts 

2. Указ Президента Республики Узбекистан «О мерах по дальнейшему 

совершенствованию системы питьевого водоснабжения и канализации, а также повышению 

эффективности инвестицион-ных проектов в данной сфере. htpps://Lex.uz. 

3. Указ Президента  Республики Узбекистан «О мерах по совершенствованию 

управления водными ресурсами Республики Узбекистан для повышения уровня 

обеспеченности населения питьевой водой и улучшения еѐ качества.» 

htpps://Lex.uz.26.11.2019 

4. Водное хозяйство Узбекистана - настоящее, прошлое и будущее. http://www.cawater-

info.net 

5. Неравномерность распределения водных объектов в Центральной Азии. 

http://www.unescap.org 

6. Дефицит воды в Центральной Азии. . http://uz.sputniknews.ru 

7. Raxmatov M.R. Gidrotexnika inshootlari. 1-jild. Toshkent, “Yangi asr avlodi”, 2008. 

8. Gаziеvа R.T. Suv xo‟jаligidаgi tеxnоlоgik jаrаyonlаrni аvtоmаtlаshtirish. T.,Tаlqin, 2007. 

9. Розанов Н.П., Бочкарѐв Я.В., Лапшенков В.С., Журавлѐв Г.И., Каганов Г.М., Румянцев 

И.С. «Гидротехнические сооружения», под ред. Н.П. Розанова - М.,Агропромиздат, 1985. 

10. Gidrotexnika inshootlari ,Bakiev M.R., Tоshkеnt, 2007 

11. Norman S. Nise. Control Systems Engineering. New York, John Wiley, 7 edition, 2015. 

12. Ismoilov.M.I Raxmatov A.D. Avtomatika tizimlari va elektr jihozlarini montaj, sozlash va 

ekspluatatsiyasi. T.,TIMI. 2010. 

13. Гидравлические машины и системы технического водоснабжения, Трубаев П.А., 

Беседин П.В., Гришко Б.М. 

14. "БелГТАСМ, БИЭИ", 2002 . 

15. В.А.Втюрин, Д.А.Родионов. АСУТП, Санкт-Петербург, 2017 



 

493   AMERICAN Journal of Public Diplomacy and International Studies                              www. grnjournal.us  

 
 

16. Avtomatikaning tеxnik vositalari. A.X.Vаxidov, D.A.Abdullaеva, T.,TIMI.,2011. 

17. Igamberdiyev X.Z.,Sevinov J.U., Boshqarish nazariyasi, Darslik, T., 2018. 

18. Tеxnоlоgik jаrаyonlаrni аvtоmаtlаshtirish аsоslаri. O„quv qo„llаnmа. 1, 2-qism. 

Yusupbеkоv N.R, Igаmbеrdiyеv X.Z., Mаlikоv А.V. Tоshkеnt: TоshDTU, 2007. 

19. Технические средства автоматики. Бородин И.Ф., Агропромиздат, М., 2017. 

20. Декларация безопасности гидротехнических сооружений   Хачкабского гидроузла, г. 

Ташкент, 2019. 

21. Bakiev M.R., Majidov J., Nosirov B., Xo‟jaqulov R., Raxmatov M. Gidrotexnika 

inshootlari. 2-jild. Toshkent, IQTISOD-MOLIYA, 2009. 

22. Кутбединов, А. (1985). Разработка и применение ядерно-физических методов анализа 

подземных вод для выявления предвестников землетрясений. 

23. А.К.Қутбеддинов. (2023). УРАН САНОАТИ ТАЪСИРИ ҲУДУДЛАРИДАГИ 

ТАБИИЙ СУВЛАР РАДИАЦИОН КЎРСАТКИЧЛАРИНИНГ ЯДРО-ФИЗИК ТАДҚИҚ 

УСУЛЛАРИ. Journal of Universal Science Research, 1(12), 167–174. 

24.  

25. Jalolov, T. S. (2023). PSIXOLOGIYA YO „NALISHIDA TAHSIL OLAYOTGAN 

TALABALARGA SPSS YORDAMIDA MATEMATIK USULLARNI O „RGATISHNING 

METODIK USULLARI. Educational Research in Universal Sciences, 2(10), 323-326. 

26. Jalolov, T. S. (2023). PYTHON INSTRUMENTLARI BILAN KATTA 

MA‟LUMOTLARNI QAYTA ISHLASH. Educational Research in Universal Sciences, 2(10), 320-

322. 

27. Jalolov, T. S., & Usmonov, A. U. (2021). “АQLLI ISSIQXONA” BOSHQARISH 

TIZIMINI MODELLASHTIRISH VA TADQIQ QILISH. Экономика и социум, (9 (88)), 74-77. 

28. Sadriddinovich, J. T. (2023). Capabilities of SPSS Software in High Volume Data 

Processing Testing. American Journal of Public Diplomacy and International Studies (2993-2157), 

1(9), 82-86. 

29. Sadriddinovich, J. T. (2023, November). IDENTIFYING THE POSITIVE EFFECTS OF 

PSYCHOLOGICAL AND SOCIAL WORK FACTORS BETWEEN INDIVIDUALS AND 

DEPARTMENTS THROUGH SPSS SOFTWARE. In INTERNATIONAL SCIENTIFIC 

RESEARCH CONFERENCE (Vol. 2, No. 18, pp. 150-153). 

30. Jalolov, T. S. (2023). TEACHING THE BASICS OF PYTHON PROGRAMMING. 

International Multidisciplinary Journal for Research & Development, 10(11). 

31. Jalolov, T. S. (2023). Solving Complex Problems in Python. American Journal of Language, 

Literacy and Learning in STEM Education (2993-2769), 1(9), 481-484. 

32. Jalolov, T. S. (2023). PEDAGOGICAL-PSYCHOLOGICAL FOUNDATIONS OF DATA 

PROCESSING USING THE SPSS PROGRAM. INNOVATIVE DEVELOPMENTS AND 

RESEARCH IN EDUCATION, 2(23), 220-223. 

33. Tursunbek Sadriddinovich Jalolov. (2023). ARTIFICIAL INTELLIGENCE PYTHON 

(PYTORCH). Oriental Journal of Academic and Multidisciplinary Research , 1(3), 123-126. 

34. Jalolov, T. S. (2023). ADVANTAGES OF DJANGO FEMWORKER. International 

Multidisciplinary Journal for Research & Development, 10(12). 

35. Jalolov, T. S. (2023). ARTIFICIAL INTELLIGENCE PYTHON (PYTORCH). Oriental 

Journal of Academic and Multidisciplinary Research, 1(3), 123-126. 

36. Jalolov, T. S.  (2023). SPSS YOKI IJTIMOIY FANLAR UCHUN STATISTIK PAKET 

BILAN PSIXOLOGIK MA‟LUMOTLARNI QAYTA ISHLASH. Journal of Universal Science 

Research, 1(12), 207–215. 


