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30 15

Number of hours of total
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For group of courses
mark (X) final course:
Number of ECTS points: 2 1
including number of ECTS

points for practical (P)
classes :

1

including number of ECTS
points for direct teacher-

student contact (BK)
classes:

1.40 0.70

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES
1. It has a knowledge of analysis and synthesis of linear and nonlinear circuits.
2. It has a knowledge of design and operation of of electronic devices and circuits, and basics power electronics.
3. It has a knowledge of electrical machines and electromechanical drive systems.
4. It has a knowledge of automatic control systems.
5. Can apply knowledge in the field of electrical circuit theory to analyze transients in linear and nonlinear circuits.
6. Can apply knowledge of control theory to the analysis and synthesis of control systems.
7. He understands the need for continuing education and professional skills development.

SUBJECT OBJECTIVES
    C1. To provide students with the principles of non-linear control, pulse, closed systems of automatic control.
    C2. To provide students with the mathematical models and the way of job analysis converters.
    C3. To provide students with the principle of operation of control systems and control of power converters.

SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:

PEK_W01 It has a knowledge of the control of power semiconductor devices.
PEK_W02 It has a knowledge in the field of power electronics systems.
PEK_W03 He knows the methods of mathematical description of converter systems.

relating to skills:
PEK_U01 Able to organize research on industrial power electronic converters.
PEK_U02 It can determine the characteristics of the power converters operating as elements of the control system.
PEK_U03 It can present the results in numerical and graphical form and to interpret them. He can draw conclusions from

the measurements.
relating to social competences:

PEK_K01 He can think and act in a creative and enterprising.



PROGRAMME CONTENT

Form of classes - lecture Number of
hours:

Lec 1 Power Semiconductor Devices. Basic gate control. 2
Lec 2 Multi-phase thyristor rectifier. Control of the output voltage. 2
Lec 3 Control the output current rectifiers. Adaptive regulators. 2
Lec 4 Control of DC - DC converters. 2
Lec 5 One, two and four quadrant switching converters. 2
Lec 6 Phase controlled there phase AC voltage controllers. 2
Lec 7 Control of voltage inverters 2
Lec 8 Multilevel inverters. 2
Lec 9 Pulse-width-modulated (PWM). 2

Lec 10 Vector control of inverters. 2
Lec 11 Closed loop operation of inverters. 2
Lec 12 Controls of current source inverters. 2
Lec 13 Control of three-phase active rectifier. 2
Lec 14 Control converters mains of variable frequency. 2
Lec 15 Mathematical modeling of power converters. 2

Total hours: 30

Form of classes - laboratory Number of
hours:

Lab 1 Introduction to the lab program. 2
Lab 2 The testing of the gate driver for thyristors. 2
Lab 3 Test of the control system for three-phase rectifier. 2
Lab 4 The test of the control of three-phase AC -AC voltage regulator. 2
Lab 5 Tests of the control system for three-phase inverter. 2
Lab 6 Tests of the control system for three-phase PWM inverter. 2
Lab 7 Tests of the control system for resonant inverter. 2
Lab 8 Crediting with grade. 1

Total hours: 15

TEACHING TOOLS USED
N1. Informative lectures using presentation slides.
N2. Measurement Laboratory.
N3. Consultation.
N4. Individual work, self-study.

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEMENT
Evaluation

F – forming (during semester)
P – concluding (at semester end)

Educational effect number Way of evaluating educational effect achievement

F1(W)
PEK_W01
PEK_W02
PEK_W03

Written exam.

F2(W)

PEK_W01
PEK_W02
PEK_W03
PEK_K01

Oral exam.

P(W) P=0,4*F1+0,6*F2

F1(L)
PEK_U01
PEK_U02
PEK_K01

Evaluation of preparation for laboratory.

F2(L)

PEK_U01
PEK_U02
PEK_U03
PEK_K01

Activity during laboratory classes.

F3(L)

PEK_U01
PEK_U02
PEK_U03
PEK_K01

Evaluation reports conducted laboratory measurements.

P(L) P=0,25*F1+0,25*F2+0,5*F3
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MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT
ARR043228 - Control of static converters

AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY Control Engineering and Robotics
AND SPECIALIZATION Automation of Machines, Vehicles and Apparatus

Subject educational
effect

Correlation  between  subject  educational  effect  and
educational effects defined for main field of study and
specialization (if applicable)

Subject objectives Programme
content

Teaching tool
number

PEK_W01 S2AMPU_W12 C.1
C.2

Lec1
Lec4

N.1
N.3
N.4

PEK_W02 S2AMPU_W12 C.2
C.3

Lec2
Lec3
Lec4
Lec5
Lec6
Lec7
Lec8
Lec9

Lec10
Lec11
Lec12
Lec13
Lec14
Lec15

N.1
N.3
N.4

PEK_W03 S2AMPU_W12 C.1
C.2

Lec3
Lec4
Lec5
Lec6
Lec7
Lec9

Lec10
Lec11
Lec12
Lec13
Lec14

N.1
N.3
N.4

PEK_U01 S2AMPU_U11
C.1
C.2
C.3

Lab2
Lab3
Lab4
Lab5
Lab6
Lab7

N.1
N.2
N.3
N.4

PEK_U02 S2AMPU_U11 C.3

Lab2
Lab3
Lab4
Lab5
Lab6
Lab7

N.1
N.2
N.3
N.4

PEK_U03 S2AMPU_U11 C.2
C.3

Lab2
Lab3
Lab4
Lab5
Lab6

N.1
N.2
N.3
N.4

PEK_K01 K2AiR_K06
C.1
C.2
C.3

Lec1
Lec2
Lec3
Lec4
Lec5
Lec6
Lec7
Lec8
Lec9

Lec10
Lec11
Lec12
Lec13
Lec14
Lec15
Lab1
Lab2
Lab3
Lab4
Lab5
Lab6
Lab7
Lab8

N.1
N.2
N.3
N.4


