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ABSTRACT 

 

Final qualification work on the subject "Development of Algorithms of Early 

Identification of Defects of the Hydrounit" 

Relevance of a subject: 

During operation of hydrounits on hydroelectric power stations the main 

objective is ensuring their reliable work. 

The problem of ensuring reliability is solved by preventive control measures and 

tests of hydrounits for early identification and elimination of defects which 

development can lead to emergency shutdowns of units. However the methods applied 

now and sensors of defects, especially in real time, have no sufficient efficiency as in 

them modern opportunities aren't fully used. 

The existing approach of technological protection works at achievement of value 

of controlled parameter of emergency or precautionary value (dry contact). Application 

of dry contact has been caused by use of the analog equipment. A lack of such way of 

technological protection is the increased wear of the equipment during his work in 

emergency operation (achievement of technological parameters of level of the alarm 

system). In this regard the problem of development of algorithms of continuous control 

of technical condition of the equipment is relevant. Using microprocessor means there 

is an opportunity to realize the algorithms allowing to define conditions of knots of the 

hydrounit and to form a signal in case of excess of a certain preset value. 

Work purpose: 

Development of algorithms of early identification of defects of the hydrounit. 

Main objectives: 

• Drawing up list of defects and definition of a possibility of drawing up 

algorithms; 

• Studying of the maintenance instruction, assembly drawings for separate knots 

of the hydrounit; 

• Collecting and the analysis of information obtained from hydrounit sensors in 

his various modes; 
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• Development of logic of an algorithm, using data during the normal work and 

at emergence of defect; 

• Definition of preliminary settings. 

Research method: 

In the course of scientific research research methods as theoretical and empirical 

character have been applied. Methods of generalization have been used, the statistical 

and visual analysis of trends, etc. a survey of employees for confirmation or a denial 

of the facts Has been carried out. 

Scientific novelty: 

Algorithms for monitoring of level and temperature of working liquid in 

hydrounit knots have been offered. Also the algorithm has been developed for control 

of temperature of a winding of the stator. 

Approbation of results of work: 

The main results of researches stated in the thesis have been presented: 

– at the IV All-Russian scientific and practical conference of young scientists, 

experts, graduate students and students "GIDROEEKTROSTANTsII V the 21st 

CENTURY" (genitive Cheryomushki, 2017); 

– at the V All-Russian scientific and practical conference of young scientists, 

experts, graduate students and students "GIDROEEKTROSTANTsII V the 21st 

CENTURY" (genitive Cheryomushki, 2018). 

Publications: 

Basic provisions and conclusions are stated in 2 publications in scientific 

magazines and editions which are included in the list of the realized scientific 

publications determined by RINTs, ISBN. 

Thesis volume: makes 90 pages, contains 48 illustrations and 9 formulas. The 

list of the used literature consists of 25 names. 

Main content of work:Enter the master thesis: introduction, five chapters and 

conclusion.In introduction the relevance of a research on the chosen direction reveals, 

his importance is specified. 

Chapter 1 is devoted to the analysis of the same parameters of the hydrounit. 
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Chapter 2 is devoted to development of an alogritm of thermal control for a 

winding of the stator of the generator of direct cooling. Also in this chapter the structure 

of the stator of the generator and all steps of creation of an algorithm is described. 

In a chapter 3 it is told about the directing bearings and the thrust bearing. The 

smoothing method using the sliding average is described. The objective is in detail 

described and examples of identification of defect are given. The algorithms 

controlling oil level in the directing bearings and the thrust bearing are also developed. 

Chapter 4 is devoted to the system of regulation of the hydrounit. Are described 

structure, the principle of action and the short characteristic I RUMPLE. Identification 

of defects and development stages of an algorithm for detection of losses of oil from 

the system of regulation are in detail considered. 

In a chapter 5 it is told about the vibration control system in hydrounits. The 

principles of operation of sensors of vibration, the place of their placement are in detail 

stated. Development stages of an algorithm of control of weakening of fastening of the 

top crosspiece of the umbrella hydrogenerator are described. 
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