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Basic courses: 

"Labor and  professional Safety"; 

"High Voltage Engineering"; 

"Overvoltages in electric power systems"; 

"Earthing devices of electrical installations"; 

"Basics of objects electrical systems and networks operation". 

General information about the course 

Abstracts. 

The course is based on the system of legal, socio-economic, organizational, technical, sanitary, hygienic and 

therapeutic measures and means aimed at preserving human life, health and working capacity in the course of 

professional activity; includes the acquisition of skills in calculating grounding, lightning protection, assessing the 

situation in case of explosions, radiation hazards and accidents involving the release of chemicals. 

Course 

objectives 

Developing knowledge and rules of conduct that ensure the protection of operating personnel of power plants and 

networks from electric shock while performing various works related to the maintenance of power plants. 

Format. 
Lectures, practical classes, independent work, consultations. The final control is a test. 

The total volume of the discipline is 90 hours: lectures - 16 hours, practical - 16 hours, independent work - 58 hours. 

Semester 10  
 



Learning outcomes 

Topics under consideration  

Topic 1: Regulatory documents on labor protection in the electric power industry. 

The Law of Ukraine "On Labor Protection". Law of Ukraine "On Fire Safety". The 

Law of Ukraine "On Compulsory State Social Insurance Against Industrial 

Accidents and Occupational Diseases Causing Disability". The Law of Ukraine 

"On Environmental Protection". The Law of Ukraine "On Protection of 

Atmospheric Air". 

Topic 2. Labor protection management system. Organizational measures. 

Technical measures. Sanitary and hygienic measures. Therapeutic and preventive 

measures. Professional selection. Training, briefings and knowledge tests of 

employees of electric power companies. Training in the field. Internships and 

duplication. Procedure for admission to independent work. Psychophysiological 

control. Emergency and fire drills. Provision of individual and collective protection 

means. Certification of workplaces. Professional development of personnel.  

Topic 3. Sources of harmful effects on people working in electrical installations. 

Electric current. Electromagnetic field. Motor vehicles. Destruction of structures, 

falling from a height of equipment, trees. Release of harmful substances. Toxic 

gases and substances. Fires. Radioactive emissions. Radiation. Frosts. Elevated 

ambient temperature. Wind. 

Topic 4. Methods and means of protection against harmful factors at electric 

power enterprises. Protective grounding. Zeroing. Equalization of potentials. Use 

of reduced voltage. Potential separation. Electrical separation of networks. 

Protective disconnection. Isolation of live parts. Compensation of earth fault 

currents. Fencing means. Warning alarms. Locking devices. Safety signs. 

Protective equipment and safety devices for work at height. Factors to be 

considered when using electrical safety protective measures. 

Topic 5. Organizational measures for electrical safety. Appointment of employees 

responsible for the safe conduct of work, their rights and obligations. The concept 

of an order and an order. Requirements for the composition of the team. The 

procedure for issuing a permit for workplace preparation and access. Preparation of 



the workplace and access. Supervision during work performance. Transfer to 

another workplace and registration of breaks in work and its completion. Turning 

on the electrical installation after the work is completed. Peculiarities of 

performing work on current operation. 

Topic 6: Technical measures that create safe working conditions. The sequence of 

technical measures. The procedure for performing shutdowns. Posting safety 

posters and fencing of the workplace. Checking the absence of voltage. General 

requirements for the installation of grounds. Installation of grounds in electrical 

installations of power plants and substations. Installation of grounding on overhead 

power lines. 

Topic 7. Basic requirements of the rules for the safe operation of electrical 

installations. Admission of persons to operational maintenance. Permissible 

distances to live parts. Approaching the place of earth fault. Requirements for 

employees who inspect electrical equipment. Accompanying employees who do 

not service specific electrical installations. Requirements for performing operations 

on electrical equipment. Actions of employees in case of accidents. Requirements 

for performing work in electrical installations. Requirements for the content of the 

workplace. Requirements when working in the outdoor switchgear. Requirements 

when working on generators. Requirements for working with electric motors. 

Requirements for working with switchgear and switchgear. Requirements for 

working with current transformers. Requirements for working with batteries. 

Requirements for working on cable lines. Requirements for working on overhead 

lines. Requirements for working with dispatch and process control equipment. 

Topic 8: Basic requirements of the rules for the operation of electrical protective 

equipment. Classification of electrical protective equipment. Purpose and rules for 

the use of basic protective equipment for work in electrical installations up to 

1000 V. Purpose and rules for the use of basic protective equipment for work in 

electrical installations with a voltage of more than 1000 V. Purpose and rules for 

the use of additional protective equipment for work in electrical installations up to 

1000 V. Purpose and rules for the use of additional protective equipment for work 

in electrical installations with a voltage of more than 1000 V. The procedure for 



using protective equipment. Norms for completing protective equipment. Terms 

and standards of testing of protective equipment. Collective and individual 

protective equipment. Protection against electromagnetic fields and ionizing 

radiation. Use of posters and safety signs. 

Topic 9: Basic requirements of the rules for safe work with tools and devices. 

Labor protection when working on workshop equipment. Labor protection when 

working with tools. Labor protection when working with the use of lifting 

mechanisms, load-gripping bodies and devices. Labor protection when working at 

height. Occupational health and safety when performing welding and fire works. 

Topic 10. Basic requirements of labor protection rules when working at height. 

Safety requirements for workplaces when working at height. Requirements for 

collective and individual protection equipment. Safety requirements when working 

at height with small mechanization, devices and tools. Safety requirements when 

working at height using cranes, machines and devices. Safety requirements for the 

installation of wooden structures, carpentry and joinery. Safety requirements when 

working on the roof of buildings. Safety requirements for the installation or 

dismantling of steel, reinforced concrete and prefabricated structures. Safety 

requirements for glazing and finishing work at height. Safety requirements for 

concrete work at height. Safety requirements for masonry work. Safety 

requirements for cleaning windows and skylights. Safety requirements for working 

at height in unsupported space and on structures (structural elements) of buildings, 

etc. using climbing equipment. Safety requirements when working from 

scaffolding and platforms. Procedure for issuing and form of a work permit for 

work at height. 

Topic 11: Basic requirements of the rules for the design and safe operation of 

cranes. Requirements for the design, manufacture, reconstruction, repair, 

installation of metal structures, mechanisms, brakes, electrical equipment, safety 

devices, control devices, fences. Requirements for cranes, machines and their 

components purchased abroad. Safety requirements for cable-type cranes. Safety 

requirements for overhead cranes. Safety requirements for working with crane 

hoists, winches and cradles for lifting people. Requirements for operation. 



Procedure for investigating accidents and incidents. Responsibility for violation of 

the rules. 

Topic 12: Fire safety. Regulatory documents on fire safety. Basic requirements of 

fire safety rules in Ukraine. Basic requirements of fire safety rules in companies, 

enterprises and organizations of the energy sector of Ukraine. Classification of 

premises with electrical installations by fire and explosion hazard. Fire 

extinguishing equipment. Fire-fighting water supply. Installations for detecting and 

extinguishing fires. Procedure in case of fire. Fire safety in the operation of 

transformers. General fire safety requirements for the territory, buildings, premises, 

structures. Requirements for fire safety of electrical installations. Organizational 

measures to ensure fire safety. Fire prevention. Organization of firefighting work. 

Topic 13. Providing first aid. Release of the victim from the traumatic factor. The 

sequence of actions in providing first aid. Methods of first aid for various injuries. 

Methods of artificial respiration and external heart massage. Descent of the victim 

from the support, transfer and transportation. Simulators for artificial respiration 

and closed heart massage. 

Topic 14: Environmental protection. Norms of alienation of land plots for electric 

power facilities. Biological effects of electric field on the human body. The 

mechanism of the electric field effect. A person in an electrostatic field. Protection 

against static electricity. Protection measures against the effects of electric field. 

Maximum permissible levels of electric field intensity. Ways to limit the field 

strength under overhead lines of higher voltage classes. Energy pollution of the 

technosphere. Impact of overhead power lines on the environment. 

Topic 15. Social issues of labor protection in the electric power industry. 

Theoretical provisions. Legal provisions. Socio-economic aspects. Issues of 

industrial sanitation. Issues of ergonomics. 

Form and methods of training (description of training methods is provided) 

Lectures and practical classes, tests and individual assignments. 

Control methods (a description of control methods is provided) 

Checking test papers and individual assignments, the quality of lecture notes, and 

grading. 



Distribution of points received by students 

The distribution of points for assessing student performance is calculated 

individually for each discipline, taking into account the characteristics and 

structure of the course. The current amount of points that a student can accumulate 

in a semester can reach both the maximum score and a lower score with the 

allocation of points for an exam or a test. 

Tables 1 and 2 show an example of the points for which a student 

accumulates points. These points may vary and are considered individually for a 

particular discipline.  

 

Table 1: Distribution of points for assessing student performance for the test 

Control 

works 

Laboratory 

work 

CR 

(KP) 

RG

Z 

Individual 

tasks 
etc. 

Credi

t 

Amo

unt. 

50 - - - 40 10 *.... 100 

 

Table 2 - Distribution of points for assessing student performance for the exam 

Control 

works 

Laboratory 

work 

CR 

(KP) 
RGZ 

Individual 

tasks 
etc. Examination Amount. 

- - - - - - - - 

 

* It is not necessary to allocate points for credit. Credit can be obtained by 

accumulating points.  

** You must allocate points for the exam (the number of points is individual 

for each discipline at the discretion of the teacher) 

 

Criteria and system for assessing students' knowledge and skills.  

According to the ECTS, the assessment system should be understood as a 

set of methods (written, oral and practical tests, exams, projects, etc.) used to 

assess the achievement of the expected learning outcomes by students. 

Successful assessment of learning outcomes is a prerequisite for awarding 

credits to a student. Therefore, statements about the learning outcomes of program 

components should always be accompanied by clear and appropriate assessment 

criteria for awarding credits. This makes it possible to state whether the student 

has acquired the necessary knowledge, understanding, and competencies. 

Assessment criteria are descriptions of what a learner is expected to do to 

demonstrate that they have achieved a learning outcome. 

The main conceptual provisions of the system for assessing students' 

knowledge and skills are: 

1. Improving the quality of training and competitiveness of specialists by 

stimulating independent and systematic work of students during the academic 



semester, establishing constant feedback from teachers to each student and timely 

adjusting their learning activities. 

2. Increasing the objectivity of student knowledge assessment is achieved 

through control during the semester using a 100-point scale (Table 2). Grades are 

necessarily converted to the national scale (with the state semester grade of 

"excellent", "good", "satisfactory" or "unsatisfactory") and to the ECTS scale (A, 

B, C, D, E, FX, F). 

 
 
 
 
Table 3 - Scale for assessing knowledge and skills: national and EITC 

Rating 

Score, 

points 

ESTS 

assessment 

and its 

definition 

National 

assessment 

Evaluation criteria 

positive negative 

1 2 3 4 5 

 

 

 

 

 

 

 

90-100 

 

 

 

 

 

 

 

А 

 

 

 

 

 

 

Excellent 

 

- In-depth knowledge of the 

module's educational 

material contained in the 

main and additional 

literature sources; 

- ability to analyze the 

phenomena under study in 

their interconnection and 

development; 

- ability to make theoretical 

calculations; 

- answers to questions are 

clear, concise, and logically 

consistent; 

- ability to solve complex 

practical problems. 

Answers to questions 

may contain minor 

inaccuracies 

 

 

 

82-89 

 

 

 

В 

 

 

 

Okay. 

 

- Deep level of knowledge 

in the scope of mandatory 

material provided by the 

module; 

- ability to give reasoned 

answers to questions and 

make theoretical 

calculations; 

- ability to solve complex 

practical problems. 

The answers to the 

questions contain 

some inaccuracies; 

 

 

 

 

75-81 

 

 

 

С 

 

 

 

Okay. 

 

- Strong knowledge of the 

material being studied and its 

practical application; 

- ability to give reasoned 

answers to questions and 

make theoretical 

calculations; 

- ability to solve practical 

problems. 

- inability to use 

theoretical knowledge 

to solve complex 

practical problems. 



 

 

 

 

64-74 

 

 

 

Д 

 

 

 

Satisfactory 

 

- Knowledge of the main 

fundamental provisions of 

the material being studied 

and their practical 

application; 

- ability to solve simple 

practical problems. 

Inability to give 

reasoned answers to 

questions; 

- inability to analyze 

the material presented 

and perform 

calculations; 

- Inability to solve 

complex practical 

problems. 

 

 

 

 

 

60-63  

 

 

 

 

 

 Е 

 

 

 

 

 

 

Satisfactory 

 

- Knowledge of the main 

fundamental provisions of 

the module material, 

- ability to solve the simplest 

practical problems. 

Ignorance of certain 

(non-principled) 

issues from the 

module material; 

- inability to express 

opinions consistently 

and reasonably; 

- inability to apply 

theoretical provisions 

in solving practical 

problems 

 

 

 

 

 

35-59 

 

 

 

 

 

FX 

 (further 

study is 

required) 

 

 

 

 

 

Unsatisfacto

ry 

 

Additional study of the 

module material can be 

completed within the 

timeframe provided by the 

curriculum. 

Ignorance of the basic 

fundamental 

provisions of the 

module's educational 

material; 

- significant errors in 

the answers to the 

questions; 

- inability to solve 

simple practical 

problems. 

 

 

 

1-34 

 

 

 

F 

 (re-study 

required) 

 

 

 

Unsatisfacto

ry 

 

 

 

 

 

 

- 

- Complete lack of 

knowledge of a 

significant part of the 

module's educational 

material; 

- significant errors in 

the answers to the 

questions; 

-Ignorance of the 

basic fundamental 

provisions; 

- inability to navigate 

simple practical 

tasks 
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http://www.nerc.gov.ua/
https://www.osha.gov/electrical/standards
https://www.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=70
https://www.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=70


 

Structural and logical scheme of studying the discipline 

 

Table 4: List of disciplines  

The study of this discipline is directly 

based on: 

The results of studying this discipline 

are directly relied upon: 

"Electrical systems and networks" Graduate design of students 

  

  

Leading lecturer: senior lecturer of the department  

Electric power transmission   S.K. Berezka 

___________________________________________________________________ 
(position, title, full name)     (signature) 

 

 


