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Modulio tikslas

Pagilinti doktoranty zinias apie traukos riedmeny elektros pavary valdyma, suprasti statiniy energijos keitikliy ir naujosios kartos puslaidininkiy
valdymo ypatumus, iSugdyti gebéjimus analizuoti ir vertinti pavary veiksminguma.
Aim of module

To deepen knowledge about the control of electric drives of traction vehicle, the peculiarities of control of static energy converters and to develop
the ability to analyze the efficiency of drivers.

Suteikiamos Zinios ir gebéjimai

Formuojami geb¢jimai kurti, modeliuoti ir analizuoti Siuolaikiniy traukos riedmeny pavary automatinio valdymo ir diagnostikos sistemy tyrimo
metodus; geb¢jimai jgytas metody kiirimo ir modeliavimo Zinias savarankiSkai taikyti automatinio pavary valdymo sistemoms vertinti; darbo laiko
planavimo ir organizaciniai jglidziai, mokéjimas numatyti ir jgyvendinti produktyvius bei veiksmingus tiriamojo darbo blidus; gebéjimai
argumentuotai perteikti traukos riedmeny pavary valdymo problemas ir jy priezastinguma kolegoms (specialistams) bei platesnei auditorijai.

Provided knowledge and skills

Ability to develop, model and analyze research methods for modern traction vehicle automatic control and diagnostic systems; ability to independently
apply the acquired knowledge of method development and modeling for the evaluation of automatic transmission control systems; working time
planning and organizational skills, ability to anticipate and implement productive and effective research methods; ability to convey the problems of
traction drive control and their causality to colleagues (specialists) and a wider audience.

Modulio anotacija

Traukos riedmeny elektros pavary valdymo pagrindinés savokos ir principai. Nuolatinés ir kintamosios sroveés traukos elektros masiny charakteristiky
palyginamoji analizeé. Statiniy energijos keitikliy ir naujosios kartos didelés galios puslaidininkiniai elementy tyrimas. Kintamosios ir nuolatinés
sroves sistemy lokomotyvy elektros pavary struktiirines schemy kiirimas ir funkcionalumo vertinimas. Daznio keitikliy kintamosios srovés elektros
varikliy grei¢io valdymui kiirimas ir jterptiniy sistemy su mikrovaldikliais analiz¢. Traukos riedmeny elektros pavary automatinio valdymo
désningumo analizé. Analoginiy ir skaitmeniniy traukos riedmeny elektros pavary automatinio valdymo sistemy veiksmingumo vertinimas. Naujosios
kartos traukos riedmeny pavary diagnostikos sistemy tyrimo metodai.

Module annotation

Basic concepts and principles for control of rail traction vehicle electric drives. Comparative analysis of the characteristics of direct and alternating
current electric machines. Investigation of static energy converters and the newest generation high power semiconductor cells. Development of
structural diagrams and evaluation of functionality of electric drives of alternating and direct current system locomotives. Development of frequency
converters for speed control of AC electric motors and analysis of embedded systems with microcontrollers. Analysis of regularities of automatic
control of electric drives of rail traction vehicles. Evaluation of the efficiency of automatic control systems for analogue and digital rail vehicle electric
drives. Research methods for new generation traction drive diagnostic systems.
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List of the Course lecture topics

Number of hours

Lecture topics

system. AC/DC, AC/AC four-quadrant control electric drives of electric locomotives,

NL(S)| I(S) | I(S) [NL(T)
1. Traction transformer substation. Railway energy and traffic control system automatic 2
control using GPS, GLONASS and GALILEO.
2. Locomotive electrical power drives requirements. Rotational speed sensors tacho- 2
generator, resolvers, encoders.
3. General knowledge of traction machines. DC machine application areas. 3
4. DC traction machine structure and their parameters management. 2
5. Natural and artificial characteristics of DC and AC traction generators. Control systems| 3
with thyristor controlled rectifiers, inverters.
6. DC/DC, AC/DC electric drives structure schemes of locomotives. AC/AC electric 4
drives structure schemes of locomotives. Rotational speed and attitude sensors-encoders.
7. Locomotive traction converters characteristics. Rectifiers. General knowledge of the 6
controlled semiconductor converters. Controlled rectifiers. Inverters. The new generation
8. Locomotive electric drive operating modes. DC and AC electric drives automatic 3
control systems.
9. Locomotive electric drives and their automatic control and diagnostic systems. 4
Locomotives electric drives control systems structures and classification.
10. Thyristor and transistors (IGBT) controlled static converters characteristics. Electric 4
drives with thyristor and transistors (IGBT) static converters power and control circuits.
11. Reversible controlled rectifiers power circuit and management techniques. 2
12. DC/DC, AC/DC, DC/AC, AC/AC electric drives schemes features of electric 4
locomotive, electric trains. DC/DC, AC/DC, DC/AC, AC/AC electric drives with impulse
13. Electric locomotives, electric trains, tramways, trolley electric drives powered from 3
the DC catenary system. Electric locomotives, electric trains, electric drives powered
14. DC traction motor contactless management. DC electric drives automatic control 4




15. DC/DC, AC/DC, AC/AC electric drives structure schemes of locomotives. 2

In total: 48

List of the Course exercise topics

Number of hours
Lecture topics
NLES) | I(S) | I(S) |NL(T)

1. Traction converters 4
2. IGBT transistors 4
3. Traction converer PWM moduliation using IGBT transistors 4
4. Asynchronous traction motors automatic control 4
5. Electrodynamic braking 4
6. Energy saving systems 4
7. Aspects of locomotive optimal control 4
8. Diagnostics of electric drives 4

In total: | 32
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