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Currently, diagnostics of the technical condition of the equipment of
electric and pumping stations is one of the urgent tasks of improving the reliability
of their operation, as well as optimal planning for the repair of the main and
auxiliary equipment [1]. One of the components of improving the reliability of the
operation of power plants is a system for diagnosing the technical condition of
powerful units and their auxiliary equipment [2].

The current state of long-term operated plants requires the use of such
diagnostic systems that would make it possible to detect malfunctions in the
normal operation of the equipment. This will not only prevent an emergency
failure of the equipment, but also ensure optimal planning for the withdrawal of
the main and auxiliary equipment of the power plant for repair [3].

The developed program for diagnosing auxiliary equipment of power plants
on the example of condition diagnostics is intended for early detection and
localization of certain defects and providing recommendations for their
elimination in smoke exhausters. The program must provide the issuance of the
appropriate protocols. Upon request, protocols of the current state of smoke
exhausters, assessment of the quality of repairs and special tests, as well as graphs
of retrospective parameter values for a period of time selected by the user [4]
should be obtained.

Diagnostics of the technical condition of both the main and auxiliary power
equipment of power plants, which include vertical pumps, smoke pumps, blow
fans, cooling systems, etc., assumes both the availability of modern technical
means of measuring and monitoring the current state of the unit and computer
equipment (SVT), and the development of operational diagnostic algorithms and
their software implementation [5]. Currently, the software and hardware complex
(PTK) of the automated process control system (Automated process control
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System) of unit No. 1 of the Talimarjan TPP has been developed and is 
functioning. During the design, the PTC also included a subsystem for diagnostics 
of elements of the main (steam boiler, turbine and generator) and auxiliary 
equipment of the station (generator cooling and ventilation systems, traction 
mechanisms and vertical pumps, smoke pumps). 

 

 
Fig. 1. Fragment of the diagnostic algorithm. 
 
Diagnostics of auxiliary equipment in the proposed concept involves the 

identification of malfunctions as a result of processing operational sensor readings 
of the standard monitoring system, as well as readings entered manually once a 
day and processing data based on the results of special tests. The conclusion about 
the presence of a malfunction is made according to decision-making algorithms 
with recommendations on further actions of the operational personnel of the 
station in case of identified defects. 

The diagnostic algorithms are constructed in the form of a stepwise logical 
structure, at the first stage of which the parameters deviated from the normative 
or reference values, which are commonly called diagnostic signs, are revealed. 
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Based on the analysis of several (or one) diagnostic signs and, if necessary, some 
additional conditions, logical decision-making chains such as rules (products) "if 
... then ..." are formed. The issuance of messages to operational personnel about 
suspected malfunctions is accompanied by a list of measures that can ensure their 
search and elimination. A fragment of the diagnostic algorithm is shown in Fig. 1. 

The result of the task of diagnosing any equipment, and, in particular, 
vertical pumps, at a thermal power plant is the issuance of not only diagnostic 
messages on the screen and printing for the operating personnel of the station, but 
also the corresponding regulated documents. Such documents are: 

1. Status assessment protocol. 
2. Report of special tests. 
3. Protocol for assessing the quality of repairs. 
4. Graph of parameter values. 
5. Protocol of retrospective values of parameters. 
The program should ensure the issuance of appropriate protocols. Upon 

request, protocols of the current state of the smoke pumps, quality assessments of 
repairs and special tests, as well as graphs of retrospective parameter values for 
the time period selected by the user should be obtained. 
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В збірнику тез представлено анотований зміст доповідей науково-
педагогічних працівників, наукових співробітників та аспірантів НУБіП 
України, провідних вітчизняних і закордонних вищих навчальних закладів 
та наукових установ, в яких розглядаються завершені етапи розробок з: 
розвитку сучасної землеробської механіки; механіко-технологічних 
процесів, робочих органів та машин для рослинництва; механіко-
технологічних процесів, робочих органів та машин для тваринництва; 
смарт-технологій машиновикористання, інженерного менеджменту, 
технічного сервісу; транспортних технологій та логістики; історії аграрної 
освіти і науки; будівництва сільських територій; надійності машин для 
сільського, лісового і водного господарств та харчових технологій; 
удосконалення та нові розробки біотехнологічних процесів і технічних 
засобів. 
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