COURSE DESCRIPTION

Course Title: Code: BpEE30 Semester: 5
Electrical Machinery — Part 1

Type of Teaching: Hours per week: Credits: 8
Lectures, Seminars and L-3hours,S-2h,LW-2

Laboratory work, Course work h, CW - 1 h, Self Study — 7 h.

LECTURERS: Assoc. Prof. Vasil Spasov, Ph.D., e-mail: vasilspasov@yahoo.com; Principal Assistant
Vasil Drambalov, Ph.D., e-mail: drambalov@abv.bg, Faculty of Electronics and Automation, Phone:
(032) 659535, TU-Sofia, Branch Plovdiv, Department of Electrical Engineering.

COURSE STATUS IN THE CURRICULUM: Compulsory subject for full-time students in the
major of Electrical Engineering of the Faculty of Electronics and Automation of TU-Sofia, Branch
Plovdiv, Bachelor of Science.

COURSE OBJECTIVES: To introduce students to the general issues concerning the design, principle
of operation and characteristics of the following types of electrical machines — transformers, induction
motors, special induction motors and induction micromotors. The physical nature of electromagnetic
phenomena in electrical machines is discussed on the basis of the respective mathematical apparatus.
The main relationships from electrical machines theory are derived. The lecture material is presented
from both the viewpoint of design and practical application of electrical machines in electric power
engineering and electric drives.

COURSE DESCRIPTION: Basic topics:Transformers — design and principle of operation. Voltage
equations, equivalent diagrams and vector diagrams of single-phase two-winding transformer.
Transformer operation at no-load, short circuit and loading. Calculation of the transformer magnetic
circuit. Schemes and groups of connection of transformers. Parallel operation. Voltage control in
transformers. Autotransformers — equations, equivalent diagrams and vector diagrams. Three-winding
transformers - equations and equivalent diagrams. No-load, short-circuit and loading modes of tree-
winding transformers. Asymmetrical modes and transients in transformers. Theory of a.c. machines.
Windings of a.c. machines. Electromotive force in a.c. windings. Magnetomotive force in a.c.
windings. Induction machine at locked rotor. Referring the rotor winding to stator winding. Voltage
equations and equivalent diagrams of induction machines. Operation of induction machine as motor,
generator and counterswitching mode — power relationships and vector diagrams. Rotating torques,
circular diagram and characteristics of induction machine. Starting of three-phase induction motors and
speed control. Squirrel cage induction motors with current displacement in rotor winding. Operation of
induction motors under non-rated conditions. Special induction machines. Single-phase and capacitor
induction motors. Induction micromachines.

PREREQUISITES: Mathematics, Physics, Mechanics, Machine elements, Theoretical Electrical
Engineering, Electrical measurements.

TEACHING METHOD: Lectures and Laboratory exercises. The lectures are delivered by
multimedia. The exercises are provided with a manual and are conducted in a laboratory equipped with
specialized stands. The students prepare an individual report for each exercise and defend it before the
supervising lecturer.

METHODS OF EXAMINATION AND ASSESSMENT: Laboratory exercises (20 %), course work
with two tasks (20 %) and written exam at the end of the 5" semester (60 %).

TEACHING LANGUAGE: Bulgarian

BIBLIOGRAPHY: 1. Aureno A., JI. Jumurpos. Enekrpudueckun mamuau, 4acT mbpBa, Coduwus,
Texuuka, 1988; 2.Bomgek A. Enekrtpuuecku wmammnau, Codus, Texumka, 1978. 3. Junor B.,
[MumkoBa Cr. EnexkTpuueckd MallMHU — ObpBa 4acT, lLmoBauB, AKaJeMHYHO H3/AaTEICTBO Ha
Arpapuus ynusepcureT, 2002. 4. CokonoB E. M3cneaBane u U3NUTBaHE Ha €NEKTPUYECKH MAIIUHH,
Coodust, Texuuka, 1977. 5 HowueB M., Mure E., Bboxwunos I'. PwproBoicTBO 3a ceMuHApHU
yrnpaxkHeHusl 1mo enexktpudeckn Marmau, Codus, Texuuka, 1976. 6. Jumurpor [., Bakmuer U.,
Cotupos /I., CtosstHoB M. PBKOBOICTBO 3a M3NHUTBaHe Ha enekTpudeckd Mamuau, Codus, TexHuka,
1991.
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COURSE DESCRIPTION

Name of the course: Code: BpEE31 Semester: 5
Electrical apparatus |
Type of teaching: Lectures, Lessons per week: Number of credits: 7
seminar exercises, laboratory work, | L — 3 hours, SE — 1 hour,
course work and self-study LW — 2 hours,

Self-study — 6 hours.

LECTURER: Principal Assistant lvan Hadzhiev, Ph.D., Technical University of Sofia,
Plovdiv Branch, Faculty of Electronics and Automation, Department of Electrical Engineering,
Phone: (032) 659686, e-mail: hadzhiev_tu@abv.bg.

COURSE STATUS IN THE CURRICULUM: Compulsory course for full-time students,
majoring in “Electrical Engineering” at the Faculty of Electronics and Automation, TU-Sofia,
Plovdiv Branch, for receiving the Bachelor of Science degree.

AIMS AND OBJECTIVES OF THE COURSE: After completion of the course the students
will be acquainted with the underlying essence of the heat, electrodynamic and electromagnetic
processes and phenomena, as well as with the application of the studied dependencies for
calculation of the components of electrical apparatus.

DESCRIPTION OT THE COURSE: Main topics: Electrodynamic phenomena in electrical
apparatus — methods for calculating the electrodynamic forces and moments at direct, alternating
and short circuit currents; Heating and cooling in electrical apparatus — heat transfer, stable and
transient processes at heating and cooling, at short circuit, thermal stability of the apparatus;
Electromagnetic systems — magnetic circuits for direct and alternating current, electromagnets
and magnetic circuits with permanent magnets, dynamics and time of triggering the
electromagnets, calculation of their coils; Static electromagnetic devices — inductors, reactors
etc.; Electromagnetic actuators, electromagnetic sensors and special transformers.

PREREQUISITES: Knowledge of Physics, Mathematics, Mechanics, Theoretical Electrical
Engineering, Electrical materials, Electrical Measurements.

TEACHING METHODS: Lectures, prepared for multimedia presentation, seminars and
laboratory exercises, during which problems are solved and experiments, related to the topics of
the lectures are conducted.

METHOD OF ASSESSMENT: Laboratory work (15%), seminar exercises (20%), written
examination (65%).

LANGUAGE OF INSTRUCTION: Bulgarian.

BIBLIOGRAPHY:

1. Alexandrov A., Electrical apparatus - part I, Electromagnetic and thermal problems,
Heron Press, Sofia, 2002, 337, ISBN 954-580-117-4 (Bulgarian).

2. Maslarov 1., S. Shishkova-Panaiotova, Laboratory experiments on electrical machines
and apparatus. Plovdiv, 2000 (Bulgarian).

3. Alexandrov A., H. Gergova, V. Piperov, Guide seminars on electrical apparatus, Sofia,
2000 (Bulgarian).

4. Malamov D., Design of drive electromagnets: Part One: Electromagnets for constant
voltage Part Two: Electromagnets the AC power frequency, Plovdiv, MACROS, 2013
(Bulgarian).

5. Pisarev A., A. Lichev, Design of switchgear for low voltage, Sofia, Technics 1987
(Bulgarian).
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DESCRIPTION OF THE COURSE

Name of the course: Code: BpEE32 Semester: 5

High Voltage Engineering

Type of teaching: Lessons per week: Number of credits: 5
Lectures; L - 2 hours;

Laboratory work. LW - 2 hours.

LECTURERS: Assoc. Prof. PhD. Stanimir Stefanov (FEA), tel: +35932659512, e-mail:
glasst@abv.bg, Technical University - branch Plovdiv;

As. PhD. llko Turpov, (FEA), 032659583, e-mail: stsb_plovdiv@abv.bg, Technical University -
branch Plovdiv.

COURSE STATUS IN THE CURRICULUM: Compulsory subject for the major Electrical
Engineering of the Faculty of Electrical Engineering and Automation, Bachelor of science.
AIMS AND OBJECTIVES OF THE COURSE:: The subject aims at introducing students to
new theoretical knowledge and practical skills in different fields: isolation characteristics of
electric high voltage systems; over-voltages in electric networks and devices, over-voltage
protection, selection of isolation levels in the high voltage systems.

DESCRIPTION OF THE COURSE: Insulation characterizations of electric power equipment
and grid —electrical break in air, variety test voltage of equipment, insulation characterizations of
insulation, effect crown, skin discharges; Stability over-voltage — by earth connections,
resonance over-voltages, resonance increase of the voltage by end of distribution line, over-
voltage by drop out of the load; Commutation over-voltages — by turn off reactive loads, by
earth’s connections through cutting off arc, by turn off short circuit, by turn on long distribution
lines; Lightning’s over-voltages — electromagnetic processes, characterizations of lightning
activity, specific number of turn off by lightnings, valve down-leads, lightning’s over-voltage in
electrical outfits, over-voltage in coil of transformer; Coordination of isolation — determinist and
static coordination, chose of isolation levels.

PREREQUISITES: The course of lectures is based on knowledge of FpBEEO02, FpBEEO9,
FpBEE10, FpBEE18 and BpEE24.

TEACHING METHODS: Lectures. Labs are conducted in accordance whit the lab books and
reports prepared by the students and checked by the supervisor.

METHOD OF ASSESSMENT: Written exam at the end of the semester (70%), laboratories
(20%) and participation in lectures (10%).

INSTRUKTION LANGUAGE: Bulgarian.

BIBLIOGRAPHY:

1. Tomoposa. A., 3anucku Jekuuu o TexHuka Ha BUcokuTe Hanpexenus, TY — Codus.
2.TenoB JI., TexHuka Ha BHCOKHTE HAIPEXKEHUS B eJIEKTpoeHepruiiHute cucremu, [N
”Texauka”, Codus, 1992.

3. HanueB H., M. I'eoprueB, Texnuka Ha Bucokute Hanpexenus, AU “Texnuka”, Codusl,
1997. 4. BbaueB M., M. I'eoprues, A. Togoposa, I'. ltoctabanos, I1. Tomes, PrkoBoacTBO
3a 1a00paTOPHM YNPaKHEHUS MO TeXHUKa Ha BUcokUTe HampexeHus, AU “Texuuka”, Codus,
1976.

5. UBanoB Kp., II. IlerpoB, TexHuka Ha BUCOKUTE HalpexeHHUst. PbKOBOACTBO 3a 1abopaTopHU
ynpaxkuenus. “IIpunt”, I'abpoBo, PpkoBoICTBO 32 naboparopuu ynpaxuHenus, 2000.
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COURSE DESCRIPTION

Name of the course Code: BpEE33 Semester:
Telecommunication 5
Techniques
Type of teaching: Lessons per week: Number of credits:
Lectures and laboratory work | L — 2 hours; LW — 1 hour, 3

Self Study — 3 hours

LECTURER: Assis. prof., PhD, Stoian Avramov (FME), Department of Transport and
Aircraft Equipment and Technologies (TAETD), tel:032/ 659 708 Technical University of
Sofia, Branch Plovdiv

COURSE STATUS IN THE CURRICULUM: Compulsory course for the bachelor students
specialty “ELECTRICAL ENGINEERING”.

AIMS AND OBJECTIVES OF THE COURSE: At the end of the course students must
know the main principles and methods of building, maintaining and using of modern
telecommunication systems.

DESCRIPTION OF THE COURSE: Main topics concern: Introduction to communication
networks and communications systems protocol models with emphasis on the basic OSI 7-
layer Model, media infrastructure and hardware interfaces. Communications systems
architectures, including PSTN — POTS, ISDN; TV and radio broadcast, CATV, WAN:S,
MANSs, LANs — Ethernet, Token ring, Internet and information highway technologies; cellular
networks - GSM, satellite, mobile and wireless technologies etc. Foundations of transmission
media, signalling, coding, error detection and correction, addressing, routing, data
compression, and access protocols.

PREREQUISITES: Basic courses for the “ELECTRICAL ENGINEERING” specialty.

TEACHING METHODS: Lectures, using slides and multimedia, laboratory exercises,
telecommunication sites and companies Visits.

METHOD OF ASSESSMENT:  Test (100%)

INSTRUCTION LANGUAGE: Bulgarian

BIBLIOGRAPHY:

1. Roger L. Freeman, Telecommunication System Engineering, ISBN: 978-0-471-72620-3,
Wiley, 2015

2. J. Dunlop; D. Smith, Telecommunications Engineering, ISBN: 978-1-461-58006-5,
Springer, 2014

3. Xpucros Xp., Mupues C., Hensuraes H. OcHoBu Ha TenekomyHukamnuute. C., HoBu
3HaHus, 2004

4. Mepmxkanos I1. TenexkomyHukaunonHu mpexu, 4. |, C., HoBu 3nanus, 2002

5. Cronunrc B. KoMmmbrorepHsie cuctemu rnepenayn Jagabix. M., "Bunesamc”, 2002.
b b
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COURSE DESCRIPTION

Name of the course: Code: BpEE34 Semester: 5
Lighting and
Installation Technology
Type of teaching: Lessons per week: Number of credits 4
Lectures; L - 2 hours;
Laboratory work. LW — 1 hour.

LECTURER: Assoc. Prof. PhD. Stanimir Stefanov (FEA), tel: +35932659512, e-mail:

glasst@abv.bg, Technical University - branch Plovdiv.

COURSE STATUS IN THE CURRICULUM: Eligible subject for the major Electrical

Engineering of the Faculty of Electrical Engineering and Automation, Bachelor of Science.

AIMS AND OBJECTIVES OF THE COURSE: The objectives of the course “Lighting and

Installation Technology” are extending students’ knowledge in the field of photometry and

colorimetry, the component base of lighting and installation technique, the physiological optics,

design and exploration of lighting systems, lighting and signaling electrical installations.

DESCRIPTION OF THE COURSE: The subject of the course is directly connected with the

profile of the major and covers theoretical bases in lighting technology; structure, parameters and

applications of light sources and luminaries; requirements, calculations and methods for design
of interior and exterior lighting systems, specific requirements, methods for sizing and design of
lighting and signaling electrical installations.

PREREQUISITES: The course is conducted on the basis of knowledge from the courses:

FpBEEO2, FpBEEOQ9, FpBEE10, FpBEE18 and BpEE?24.

TEACHING METHODS: Lectures. Labs are conducted in accordance whit the lab books and

reports prepared by the students and checked by the supervisor.

METHOD OF ASSESSMENT: Written exam at the end of the semester (70%), laboratories

(20%) and participation in lectures (10%).

INSTRUCTION LANGUAGE: Bulgarian.

BIBLIOGRAPHY:

1. TlayamanoB A. EnektpocHabmsBane u ocBeruTenHa TexHuka. Yact 1. OcHoBH Ha
ocBeturenHara TtexHuka; Yact 2. IIpoekTupane Ha OCBETUTEIHH Ypeadu W
enektpuiecku uHctanamuu, TY - Codus 2002, 2004.

HBanoB 3. OcBeturenna u nHcTajdanuonna rexuauka, Codwus, ABanrapa [Ipuma, 2010.

3. IlawamanoB A. EnekTpocHaOasBaHe W OcCBeTHTeNHAa TexHuka. Yact 3. PpKoBO/CTBO-
paboTHa TeTpaaka 3a KypcOB IMPOEKT MO OCBETHTEIHA M WHCTAJAlMOHHA TEXHUKA,
Asanrapp [Ipuma, Codus 2004.

4, IlayvamanoB A., Hemu Pamn. PwkoBoacTBO 3a 1a0OpaTOpHM YyHIpaKHEHHUS TIO
OCBETUTEIHA ¥ MHCTaIaliMoHHa TexHuka. ABanrapa [Ipuma, Codus, 2005.

5. Bacunes H., [Ipomunuieno ocsetinenne, Codusi, Texnuka, 1973.

6. JukanapoB I'. PbkoBoACTBO 3a 1a00OpaTOpHU YIpPaKHEHHs] IO OCBETUTENHA H
nHcTananuonHa Texuuka, Copus, ABC Texnwnka, 2002.

7. TlauamanoB A., b. IlpervoB, /I. bubeB. CnenuanHu OCBETUTENHU ypendu -
PBHKOBOJICTBO 3a JTA0OPATOPHH YMPaKHEHUS M CaMoCTosiTelIHa MoArotoBka, Codus,
Asanrapn, 2003.

8. Awngpeitunn P. u ap. Hapbunuk mo ocerutenna texuuka - Tom I u tom II. Codus,
Texuwnka, 1977.

9. BAC EN 12464.

10. BJIC EN 13201.

11. HAPEJIBA No3 ot 9.06.2004 r. 3a ycTpoiiCTBO Ha €JEKTpHYECKUTE ypealdu Hu
€JIEKTPONPOBOJHUTE JINHHUU. .

no
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CHARACTERISTICS OF THE COURSE

Name of the course: Course Code: Semester:
Power engineering BpEE35 5

Type of the course: Lectures: ECTS Credits:
Lectures 2 hours 5

Lecturer: Chief Asst. Dr. llkoTarpov, Chair of Electrical Engineering, Tel.: 032659583, e-
mail: stsb_plovdiv@abv.bg, Technical University of Sofia, Branch Plovdiv

Disciplinary Status of the Course: Mandatory discipline for the students enrolled in
Electrical Engineering of the Chair of Electrical Engineering and Automation, Bachelor’s
Degree.

Goal of the Course: The goal of the course is for the students to acquire basic theoretical
knowledge in the area of power engineering and especially: energy strategies and resources,
electric power conversions, technology and transformations, energy efficiency and energy
management.

Description of the Discipline: In this course the students will acquire knowledge, connected
to: electric power conversions and the technical installations, connected to this process,
electro energy strategies, electro technical installations for providing comfort

Prerequisites: The discipline is directly connected to specialized courses as: FpBEEOQ2,
FpBEEO09, FpBEE18, FpBEE21, BpEE24, BpEE30, BpEE31, BpEE32, BpEE34, BpEE36 u
BpEE37.

Type of the Course: Lectures

Assessment Methods: Two exams (80%) and participation in class (20%)

Language of Instruction: Bulgarian

Recommended Reading:

BIBLIOGRAPHY:

Babukos I1., Enextpuuecku mpexu u cucremu, Codus, I Texuuka”, 1989;

I'enos JI. Enextpoenepreruka , Copus, I "Texunuka”, 1985;

JumutpoB A., ChbBpeMeHHa TOIJIOTEXHUKA U eHepreTuka, Codus, 2011,

Kupues B., K. flneB u M. I'eoprues, EneKTpuuecku MpeX)H CPEIHO U BHCOKO
Hanpexxenue, Jlerepa, 2006;

Hotos I1., C. Henenuesa, Enexkrpoenepreruka I u Il wact, Codus, 2009;

Huxonos /1., Enexrpuuecku Mpexxu u cuctemu, Coust, I “Texnuka”, 1994.

PoNbE
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COURSE DESCRIPTION

CourseTitle: Code: BpEE36 Semester: 6
Electrical Machinery — Part 2

Type of Teaching: Hours per week: Credits: 8
Lectures, Seminars and L-3hours,S-2h,LW-2

Laboratory work, Course work h, CW - 1h, Self Study - 7h.

LECTURERS: Assoc. Prof. Vasil Spasov, Ph.D., e-mail: vasilspasov@yahoo.com; Principal Assistant
Vasil Drambalov, Ph.D., e-mail: drambalov@abv.bg, Faculty of Electronics and Automation, Phone:
(032) 659535, TU-Sofia, Branch Plovdiv, Department of Electrical Engineering.

COURSE STATUS IN THE CURRICULUM: Compulsory subject for full-time students in the
major of Electrical Engineering of the Faculty of Electronics and Automation of TU-Sofia, Branch
Plovdiv, Bachelor of Science.

COURSE OBJECTIVES: To introduce students to the general issues concerning the design, principle
of operation and characteristics of the following types of electrical machines — synchronous machines,
d.c. machines, micromachines and electrical machines used in automation. The physical nature of
electromagnetic phenomena in electrical machines is discussed on the basis of the respective
mathematical apparatus. The main relationships from electrical machines theory are derived. The
lecture material is presented from both the viewpoint of design and practical application of electrical
machines in electric power engineering and electric drives.

COURSE DESCRIPTION: Basic topics: Synchronous machines — design and principle of operation.
Armature reaction at resistive, resistive-inductive, inductive and capacitive load. Magnetic field and
parameters of synchronous machines. Method of the two reactions for salient-pole synchronous
machine. Voltage equations and vector diagrams of saturated and non-saturated synchronous machine.
Characteristics of synchronous generators. Parallel operation of synchronous machines. Modes of
operation of synchronous machines at parallel operation. V-shape characteristics. Angular
characteristics. Synchronous motors — vector diagram, operational characteristics and starting.
Synchronous compensators. Asymetrical modes and transients in synchronous machines. Design,
principle of operation and modes of operation of d.c. electrical machines. Windings of d.c. machines.
Electromotive force in armature winding. Electromagnetic torque and electromagnetic power.
Armature reaction and its influence on machine operation. Commutation in d.c. machines. D.c.
generators. Characteristics of independent excitement generator. Parallel excitement generators —
conditions for self-excitement and characteristics. Characteristics of series and compound generators.
Parallel operation of d.c. generators. D.c. motors — types and characteristics. Steady operation. Starting
and speed control of d.c. motors. Braking modes of d.c. motors. A.c. commutator motors. D.c.
micromachines. Brushless d.c. motors. Main dimensions, volume and weight of electrical machines.
Heating and cooling of electrical machines.

PREREQUISITES: Mathematics, Physics, Mechanics, Machine elements, Theoretical Electrical
Engineering, Electrical measurements, Electrical machinery part 1.

TEACHING METHOD: Lectures and Laboratory exercises. The lectures are delivered by
multimedia. The exercises are provided with a manual and are conducted in a laboratory equipped with
specialized stands. The students prepare an individual report for each exercise and defend it before the
supervising lecturer.

METHODS OF EXAMINATION AND ASSESSMENT: Laboratory exercises (20 %), course work
with two tasks (20 %) and written exam at the end of the 6" semester (60 %).

TEACHING LANGUAGE: Bulgarian.

BIBLIOGRAPHY: 1. Aurenos A., JI. JJumurpoB. Enekrpudecku mamuau, 4. 2, Codus, TexHuka,
1988. 2. Bongek A. Enekrpuuecku mamunau, Codust, Texuuka, 1978. 3. dunos B., Illumkosa Cr.
Enekrtpuuecku MaimMHHM — BTOpa 4acT, ILmoBmuB, AKaJeMHYHO HW3JIATEICTBO Ha ArpapHuUs
yuusepcurer, 2004. 4. CoxonoB E. M3cnenBane u m3nmuTBaHe Ha ejeKkTpuuecku mamuuu, Codwus,
Texuuka, 1977. 5. JonueB /1., Mures E., Boxunos I'. PEKOBOACTBO 32 ceMHHapHH yIpaKHEHHS 10
enekrpryeckn Mamuan, Codus, Texunka, 1976. 6. Jumurpos /1., Bakoues 1., Cotupos /l., CrostHOB
M. PBKOBOICTBO 32 M3MHUTBaHE Ha enekTpuiaecku Mamuau, Codms, Texnnka, 1991.
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COURSE DESCRIPTION

Name of the course: Code: BpEE37 Semester: 6
Electrical apparatus 11
Type of teaching: Lectures, Lessons per week: Number of credits: 7
seminar exercises, laboratory work, | L — 3 hours, SE — 1 hour,
course work and self-study LW — 2 hours,

Self-study — 6 hours.

LECTURER: Principal Assistant lvan Hadzhiev, Ph.D., Technical University of Sofia,
Plovdiv Branch, Faculty of Electronics and Automation, Department of Electrical Engineering,
Phone: (032) 659686, e-mail: hadzhiev_tu@abv.bg.

COURSE STATUS IN THE CURRICULUM: Compulsory course for full-time students,

majoring in “Electrical Engineering” at the Faculty of Electronics and Automation, TU-Sofia,

Plovdiv Branch, for receiving the Bachelor of Science degree.

AIMS AND OBJECTIVES OF THE COURSE: After completion of the course the students
will have acquired knowledge of the physical processes and dependencies of the processes of
switching in electrical circuits, arcing horns, contact systems and insulation structures of the
electrical apparatus.

DESCRIPTION OT THE COURSE: Main topics: Characteristics and conditions for burning
and extinguishing electric arc; Arcing devices in AC and DC; Switching circuits, surge, etc.;
Physical phenomena in the contact area of the electrical connections; Constructions of
commutative and non-commutative contact connections; Contact materials; Insulation
construction of electrical apparatus-influencing factors, coordination and protection
ofinsulation,methods for improving thebreakdown voltage.

PREREQUISITES: Mathematics, Physics, Chemistry, Mechanics, Theoretical electrical
engineering, Electrical measurements, Electrical apparatus — part .

TEACHING METHODS: Lectures, prepared for multimedia presentation, seminars and
laboratory exercises, during which problems are solved and experiments, related to the topics of
the lectures are conducted.

METHOD OF ASSESSMENT: Laboratory work (15%), seminar exercises (20%), written
examination (65%).

LANGUAGE OF INSTRUCTION: Bulgarian.

BIBLIOGRAPHY:
1. Yatchev 1., Al. Alexandrov, Electrical Apparatus - part Il, Avangard Prima, Sofia, 2010
(Bulgarian).
2. Maslarov 1., S. Shishkova-Panaiotova, Laboratory experiments on electrical machines
and apparatus, Plovdiv, 2000 (Bulgarian).
3. Pisarev, A.N. and others, Guide the design of switchgear for low voltage Sofia,
Technics, 1987 (Bulgarian).
Tseneva R., Electrical contact, Sofia, 2004 (Bulgarian).
5. Pisarev A., Lichev A., Design of switchgear for low voltage, Sofia, Technics 1987
(Bulgarian).
6. Taev l., Fundamentals of the theory of electrical apparatus, Moscow, 1987 (Russian).
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DESCRIPTION OF THE COURSE

Name of the course Code: BpEE38 Semester: 6
Power Electronics
Type of teaching: Lessons per week: Number of credits: 5
Lectures and laboratory work | L — 2 hours; LW — 2 hour
LECTURER: Prof. Ph.D. Georgi Ganev — tel.: 032 659 560,

Department of Electrical Engineering email: gganev@tu-plovdiv.bg
Technical University of Sofia, Plovdiv branch

COURSE STATUS IN THE CURRICULUM: Compulsory course for students specialty
Electrical Engineering Bachelor Engineering program of the Faculty of Electronics and
Automation.

AIMS AND OBJECTIVES OF THE COURSE: At the end of the course the students’ are
expected to be able to apply to use different power converters - to maintain some complete power
converters, to design new systems and objects including power converters, to choose and procure
complete power converters.

DESCRIPTION OF THE COURSE: The main topics concern: Power converters applications
in electrical production, transmissions and consumptions; Converters classification based on their
main functions; Power conversion methods applied in power converters; Main power converters
characteristics versus supply grid or supply load; Converters cooling; Classification,
characteristics and parameters of main converters block structure; Review and comparison of
conventional and modern converter schemes (AC/DC; AC/AC; DC/AC and DC/DC converters);
Methods for power converters control; Electromagnetic compatibility; Requirements to the
converters; Choice of complete power converters.

PREREQUISITES: Theory of Electrical Engineering, Electrical Engineering Materials,
Electrical Measurements, Electrical machines, Semiconductor Devices, Electronics

TEACHING METHODS: Lectures using multimedia presentations. Laboratory works using
laboratory models and real converters and PC simulations; Laboratory results are checked by the
supervisor.

METHOD OF ASSESSMENT: Written exam at the end of semester. The final mark is the
aggregate of the written exam (75%) and the laboratory work (25%).

INSTRUCTION LANGUAGE: Bulgarian
BIBLIOGRAPHY:

Munues M., .11lomnos, E.Par, [IpeoOpasyBarenna texuuka, Cuena, Codus, 2006

Rashid M., Power Electronics Handbook, Academic Press, London, UK, 2001.

Scvarenina T., The Power Electronics Handbook, CRC Press, Indiana, USA, 2002.

Asha E., V.G.Angelidis, O.Anaya-Lara, T.J.E.Miller, Power Electronic Control in

Electrical Systems, Newnes Power Engineering Series, London, 2002

5. Seguier G., Les convertisseurs de 1’électronique de puissance, vol.1,2,3,4, TEC-DOC,
Paris, 1995;

6. CusoBas dJIEKTPOHMKA: IPUMEPHI U pacueThl, TexHuka, Mocksa, 1982;
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COURSE DESCRIPTION

Name of the course: Code: BpEE39 Semester: 6
Design of Electrical Machines
Type of teaching: Lessons per week: Number of

Lectures, Laboratory Work, and Course Project. | L — 3 hours, LW -2 h, Course credits:6
Project — 1 h, Self Study -5 h.

LECTURER: Assoc. Prof. Vasil Spasov, Ph.D., e-mail: vasilspasov@yahoo.com; Faculty of
Electronics and Automation, Phone: (032) 659535, TU-Sofia, Branch Plovdiv, Department of
Electrical Engineering.

COURSE STATUS IN THE CURRICULUM: Compulsory course for all full-time and part-time
undergraduate students at the Faculty of Electronics and Automatics studying B.Eng. programme.

AIMS AND OBJECTIVES OF THE COURSE: The aim of the course is to acquaint students with
the electrical, magnetic, insulation, thermal and mechanical design of rotating electric machines.

DESCRIPTION OF THE COURSE: Modern trends in the design of electric machines.
Determination of the main dimensions of induction machines. Determination of electromagnetic loads
of induction machines. Types of windings of electric machines. Calculation of the stator winding for
alternating current. Calculation of the short-circuited rotor winding of an induction motor. Stator and
rotor slots for windings of electric machines. Determination of the geometrical characteristics of a
stator and a rotor sheet for induction machines. Calculating the magnetic circuit of induction machines.
Thermal and ventilation calculations of electrical machines. Calculation of the starting and operating
characteristics of an induction motor with short-circuited rotor.

PREREQUISITES: Mathematics, Physics, Theoretical Electrical Engineering, Electrical Machines
and Electrical Apparatuses.

TEACHING METHODS: Lectures and Laboratory exercises. The lectures are delivered by
multimedia. The exercises are conducted in a computer room. Every student prepares an individual
project of a rotating electric machine.

METHOD OF ASSESSMENT : Laboratory exercises (20%) and exam (80%).
INSTRUCTION LANGUAGE: Bulgarian

BIBLIOGRAPHY: 1.Komunos W. II. u mp., Ilpoektrpane Ha enekrpudeckd mamuau, Codwus,
Texuuka, 1988. 2. Tomopos I'., C. Ilumkora, I'. T'aneB, PBpKoBOACTBO — pabOTHA TeTpaaka IO
MIPOEKTUPAHE Ha €JIeKTPOMEXaHWYHH ycTpoiictBa. Yact mbpBa — TpudaseH acMHXpOHEH ABUTaTel,
Codus, 2004. 3. Tonndepr O. U np., IlpoekrupoBaHue snexTpuueckux MamuH, Mocksa, 2001.
4. Kaniman M., Pacyer 1 KOHCTpyHpOBaHHE 3JIEKTPUYECKUX MalliH, MockBa, DHeproaromusaar, 1984.
5.Bomaex  A., Enekrpuuecku wmamunu, Codwus, Texuuka, 1978. 6. Hopenkor MW. TI.,
ABTOMaTH3UpPOBaHHOE MIPOEKTHpoBaHue, MockBa, Beicias mxoma, 2000.
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COURSE DESCRIPTION

Name of the course: Code: BpEE40 Semester: VI
Management

Type of teaching: Lessons per week: Number of credits: 4
Lectures, Seminar exercises L-2, SE-1

LECTURERS: Chef assistant prof. Desislava Shatarova, PhD, tel.659 716; email:
desislava_shatarova@abv.bg; Technical University of Sofia, Plovdiv branch

COURSE STATUS IN THE CURRICULUM: Elective course for "Electrical Engineering”,
Bachelor students..

AIMS AND OBJECTIVES OF THE COURSE: Learning the basic theoretical concepts of
management today as well as the main elements of production management, students will be
able to apply the approaches, methods and techniques for analysis and management of
industrial systems, subsystems, enterprises and companies.

COURSE DESCRIPTION: Main topics: Basic functions of management in industrial
enterprises: planning, organization, motivation and control, Human resource management,
Management decisions, Building an effective teamwork.

PREREQUISITES: Basic knowledge of Economics, Human resources management,
Fundamentals of management, Humanities, mathematical, engineering, technological,
managerial and technical disciplines.

TEACHING METHODS: Lectures and seminars supported by audio, video and multimedia
equipment. Active teaching methods, constantly engaging the students, are used.

METHODS OF ASSESSMENT: The level of achieving the goal of the courses monitored
by ongoing assessment, expressed in a grade, formed by three components: two control tests
with a weight of 0.35eachand evaluation of the performance during the seminars by a factor
of 0.30.

LANGUAGE OF INSTRUCTION: Bulgarian

BIBLIOGRAPHY::

Basic literature
1. Anrenos, A., OcHoBH Ha yrpasienuero, “Tlonuna komepc”, Codust, 2009;
2. Vanos, B. OcHoBH Ha MeHHKMBHTa, "Makpoc", [Tnosnus, 2003;
3. Mupues A., [IpousBojactBen MenumxMbHT,Princeps,1996;
4. CranueBa A.,Ocnou Ha ynpasienuero ,CTEHO, 2006;
5. Ve M., u nap.,Opranu3anys Ha MHIyCTpHaNHaTa (BUPMa, YHHBEPCHTETCKO M31aTeicTBO ,, CTONAHCTBO,,
2002;
6. CaBos, B., OcHOBH Ha ynpaBieHHETO, Y HUBepcUuTeTcKo u3naaerenctso "Cromnanctro", Codust, 1996;
7. Xpuctos, CT., buzHec MEeHHIDKMBHT, Y HUBepcuTeTcko m3aarenctBo ""CronanctBo", Codus, 1998;
8. Apmcrponr, M., IlpeycnsBamusat MeHumKbp, "dendun-npec”, Byprac, 1993;
9. Meckon, M., Ansbept M., Xenoypu, ®@p., OcHoBbiMeHUIKMBHTA, "[leno",Mocksa, 1992;
10. Joubiau, JIx. X., Tudbcwn Ix.J1., UBanuueBud, .M., OcHoBu Ha MeHumKMbHTa, Codust, 1997,
11. [dpaksp, I1., YupasneHue Ha opranuzanuu ¢ uaeanHa uen: "llpuniunu u npakrtuka", @onganus "Codus",
Codus, 1997,
12. Griffin, R.W., Managementq Texas A&M University, 1996;
13. Appleby K., Modern Business administration, Fifth Editiong Pitman Publishing, 1991.

Additional literature

1. Hpaxsp 1. EdpextuBHOTO yrpaBnerne, Kimacuka u cri, C. 2002.
2. Tames A. u a1p. MeHWDKMBHT Ha doBelnkute pecypeu, TY — Codusi, Gpunuan [Tnosaus 2004.
3. Tames, ['nroBa, MuxoBa PvroBoacTBO 32 ynpakaenus mo MUP, TY — Codwusi, punuan [Tnosaus 2007.
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COURSE DESCRIPTION

Course Title: Code: BpEE30 Semester: 5
Electrical Machinery — Part 1

Type of Teaching: Hours per week: Credits: 8
Lectures, Seminars and L-3hours,S-2h,LW-2

Laboratory work, Course work h, CW - 1 h, Self Study — 7 h.

LECTURERS: Assoc. Prof. Vasil Spasov, Ph.D., e-mail: vasilspasov@yahoo.com; Principal Assistant
Vasil Drambalov, Ph.D., e-mail: drambalov@abv.bg, Faculty of Electronics and Automation, Phone:
(032) 659535, TU-Sofia, Branch Plovdiv, Department of Electrical Engineering.

COURSE STATUS IN THE CURRICULUM: Compulsory subject for full-time students in the
major of Electrical Engineering of the Faculty of Electronics and Automation of TU-Sofia, Branch
Plovdiv, Bachelor of Science.

COURSE OBJECTIVES: To introduce students to the general issues concerning the design, principle
of operation and characteristics of the following types of electrical machines — transformers, induction
motors, special induction motors and induction micromotors. The physical nature of electromagnetic
phenomena in electrical machines is discussed on the basis of the respective mathematical apparatus.
The main relationships from electrical machines theory are derived. The lecture material is presented
from both the viewpoint of design and practical application of electrical machines in electric power
engineering and electric drives.

COURSE DESCRIPTION: Basic topics:Transformers — design and principle of operation. Voltage
equations, equivalent diagrams and vector diagrams of single-phase two-winding transformer.
Transformer operation at no-load, short circuit and loading. Calculation of the transformer magnetic
circuit. Schemes and groups of connection of transformers. Parallel operation. Voltage control in
transformers. Autotransformers — equations, equivalent diagrams and vector diagrams. Three-winding
transformers - equations and equivalent diagrams. No-load, short-circuit and loading modes of tree-
winding transformers. Asymmetrical modes and transients in transformers. Theory of a.c. machines.
Windings of a.c. machines. Electromotive force in a.c. windings. Magnetomotive force in a.c.
windings. Induction machine at locked rotor. Referring the rotor winding to stator winding. Voltage
equations and equivalent diagrams of induction machines. Operation of induction machine as motor,
generator and counterswitching mode — power relationships and vector diagrams. Rotating torques,
circular diagram and characteristics of induction machine. Starting of three-phase induction motors and
speed control. Squirrel cage induction motors with current displacement in rotor winding. Operation of
induction motors under non-rated conditions. Special induction machines. Single-phase and capacitor
induction motors. Induction micromachines.

PREREQUISITES: Mathematics, Physics, Mechanics, Machine elements, Theoretical Electrical
Engineering, Electrical measurements.

TEACHING METHOD: Lectures and Laboratory exercises. The lectures are delivered by
multimedia. The exercises are provided with a manual and are conducted in a laboratory equipped with
specialized stands. The students prepare an individual report for each exercise and defend it before the
supervising lecturer.

METHODS OF EXAMINATION AND ASSESSMENT: Laboratory exercises (20 %), course work
with two tasks (20 %) and written exam at the end of the 5" semester (60 %).

TEACHING LANGUAGE: Bulgarian

BIBLIOGRAPHY: 1. Aureno A., JI. Jumurpos. Enekrpudueckun mamuau, 4acT mbpBa, Coduwus,
Texuuka, 1988; 2.Bomgek A. Enekrtpuuecku wmammnau, Codus, Texumka, 1978. 3. Junor B.,
[MumkoBa Cr. EnexkTpuueckd MallMHU — ObpBa 4acT, lLmoBauB, AKaJeMHYHO H3/AaTEICTBO Ha
Arpapuus ynusepcureT, 2002. 4. CokonoB E. M3cneaBane u U3NUTBaHE Ha €NEKTPUYECKH MAIIUHH,
Coodust, Texuuka, 1977. 5 HowueB M., Mure E., Bboxwunos I'. PwproBoicTBO 3a ceMuHApHU
yrnpaxkHeHusl 1mo enexktpudeckn Marmau, Codus, Texuuka, 1976. 6. Jumurpor [., Bakmuer U.,
Cotupos /I., CtosstHoB M. PBKOBOICTBO 3a M3NHUTBaHe Ha enekTpudeckd Mamuau, Codus, TexHuka,
1991.
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COURSE DESCRIPTION

Name of the course: Code: BpEE31 Semester: 5
Electrical apparatus |
Type of teaching: Lectures, Lessons per week: Number of credits: 7
seminar exercises, laboratory work, | L — 3 hours, SE — 1 hour,
course work and self-study LW — 2 hours,

Self-study — 6 hours.

LECTURER: Principal Assistant lvan Hadzhiev, Ph.D., Technical University of Sofia,
Plovdiv Branch, Faculty of Electronics and Automation, Department of Electrical Engineering,
Phone: (032) 659686, e-mail: hadzhiev_tu@abv.bg.

COURSE STATUS IN THE CURRICULUM: Compulsory course for full-time students,
majoring in “Electrical Engineering” at the Faculty of Electronics and Automation, TU-Sofia,
Plovdiv Branch, for receiving the Bachelor of Science degree.

AIMS AND OBJECTIVES OF THE COURSE: After completion of the course the students
will be acquainted with the underlying essence of the heat, electrodynamic and electromagnetic
processes and phenomena, as well as with the application of the studied dependencies for
calculation of the components of electrical apparatus.

DESCRIPTION OT THE COURSE: Main topics: Electrodynamic phenomena in electrical
apparatus — methods for calculating the electrodynamic forces and moments at direct, alternating
and short circuit currents; Heating and cooling in electrical apparatus — heat transfer, stable and
transient processes at heating and cooling, at short circuit, thermal stability of the apparatus;
Electromagnetic systems — magnetic circuits for direct and alternating current, electromagnets
and magnetic circuits with permanent magnets, dynamics and time of triggering the
electromagnets, calculation of their coils; Static electromagnetic devices — inductors, reactors
etc.; Electromagnetic actuators, electromagnetic sensors and special transformers.

PREREQUISITES: Knowledge of Physics, Mathematics, Mechanics, Theoretical Electrical
Engineering, Electrical materials, Electrical Measurements.

TEACHING METHODS: Lectures, prepared for multimedia presentation, seminars and
laboratory exercises, during which problems are solved and experiments, related to the topics of
the lectures are conducted.

METHOD OF ASSESSMENT: Laboratory work (15%), seminar exercises (20%), written
examination (65%).

LANGUAGE OF INSTRUCTION: Bulgarian.

BIBLIOGRAPHY:

1. Alexandrov A., Electrical apparatus - part I, Electromagnetic and thermal problems,
Heron Press, Sofia, 2002, 337, ISBN 954-580-117-4 (Bulgarian).

2. Maslarov 1., S. Shishkova-Panaiotova, Laboratory experiments on electrical machines
and apparatus. Plovdiv, 2000 (Bulgarian).

3. Alexandrov A., H. Gergova, V. Piperov, Guide seminars on electrical apparatus, Sofia,
2000 (Bulgarian).

4. Malamov D., Design of drive electromagnets: Part One: Electromagnets for constant
voltage Part Two: Electromagnets the AC power frequency, Plovdiv, MACROS, 2013
(Bulgarian).

5. Pisarev A., A. Lichev, Design of switchgear for low voltage, Sofia, Technics 1987
(Bulgarian).
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DESCRIPTION OF THE COURSE

Name of the course: Code: BpEE32 Semester: 5

High Voltage Engineering

Type of teaching: Lessons per week: Number of credits: 5
Lectures; L - 2 hours;

Laboratory work. LW - 2 hours.

LECTURERS: Assoc. Prof. PhD. Stanimir Stefanov (FEA), tel: +35932659512, e-mail:
glasst@abv.bg, Technical University - branch Plovdiv;

As. PhD. llko Turpov, (FEA), 032659583, e-mail: stsb_plovdiv@abv.bg, Technical University -
branch Plovdiv.

COURSE STATUS IN THE CURRICULUM: Compulsory subject for the major Electrical
Engineering of the Faculty of Electrical Engineering and Automation, Bachelor of science.
AIMS AND OBJECTIVES OF THE COURSE:: The subject aims at introducing students to
new theoretical knowledge and practical skills in different fields: isolation characteristics of
electric high voltage systems; over-voltages in electric networks and devices, over-voltage
protection, selection of isolation levels in the high voltage systems.

DESCRIPTION OF THE COURSE: Insulation characterizations of electric power equipment
and grid —electrical break in air, variety test voltage of equipment, insulation characterizations of
insulation, effect crown, skin discharges; Stability over-voltage — by earth connections,
resonance over-voltages, resonance increase of the voltage by end of distribution line, over-
voltage by drop out of the load; Commutation over-voltages — by turn off reactive loads, by
earth’s connections through cutting off arc, by turn off short circuit, by turn on long distribution
lines; Lightning’s over-voltages — electromagnetic processes, characterizations of lightning
activity, specific number of turn off by lightnings, valve down-leads, lightning’s over-voltage in
electrical outfits, over-voltage in coil of transformer; Coordination of isolation — determinist and
static coordination, chose of isolation levels.

PREREQUISITES: The course of lectures is based on knowledge of FpBEEO02, FpBEEO9,
FpBEE10, FpBEE18 and BpEE24.

TEACHING METHODS: Lectures. Labs are conducted in accordance whit the lab books and
reports prepared by the students and checked by the supervisor.

METHOD OF ASSESSMENT: Written exam at the end of the semester (70%), laboratories
(20%) and participation in lectures (10%).

INSTRUKTION LANGUAGE: Bulgarian.

BIBLIOGRAPHY:

1. Tomoposa. A., 3anucku Jekuuu o TexHuka Ha BUcokuTe Hanpexenus, TY — Codus.
2.TenoB JI., TexHuka Ha BHCOKHTE HAIPEXKEHUS B eJIEKTpoeHepruiiHute cucremu, [N
”Texauka”, Codus, 1992.

3. HanueB H., M. I'eoprueB, Texnuka Ha Bucokute Hanpexenus, AU “Texnuka”, Codusl,
1997. 4. BbaueB M., M. I'eoprues, A. Togoposa, I'. ltoctabanos, I1. Tomes, PrkoBoacTBO
3a 1a00paTOPHM YNPaKHEHUS MO TeXHUKa Ha BUcokUTe HampexeHus, AU “Texuuka”, Codus,
1976.

5. UBanoB Kp., II. IlerpoB, TexHuka Ha BUCOKUTE HalpexeHHUst. PbKOBOACTBO 3a 1abopaTopHU
ynpaxkuenus. “IIpunt”, I'abpoBo, PpkoBoICTBO 32 naboparopuu ynpaxuHenus, 2000.
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COURSE DESCRIPTION

Name of the course Code: BpEE33 Semester:
Telecommunication 5
Techniques
Type of teaching: Lessons per week: Number of credits:
Lectures and laboratory work | L — 2 hours; LW — 1 hour, 3

Self Study — 3 hours

LECTURER: Assis. prof., PhD, Stoian Avramov (FME), Department of Transport and
Aircraft Equipment and Technologies (TAETD), tel:032/ 659 708 Technical University of
Sofia, Branch Plovdiv

COURSE STATUS IN THE CURRICULUM: Compulsory course for the bachelor students
specialty “ELECTRICAL ENGINEERING”.

AIMS AND OBJECTIVES OF THE COURSE: At the end of the course students must
know the main principles and methods of building, maintaining and using of modern
telecommunication systems.

DESCRIPTION OF THE COURSE: Main topics concern: Introduction to communication
networks and communications systems protocol models with emphasis on the basic OSI 7-
layer Model, media infrastructure and hardware interfaces. Communications systems
architectures, including PSTN — POTS, ISDN; TV and radio broadcast, CATV, WAN:S,
MANSs, LANs — Ethernet, Token ring, Internet and information highway technologies; cellular
networks - GSM, satellite, mobile and wireless technologies etc. Foundations of transmission
media, signalling, coding, error detection and correction, addressing, routing, data
compression, and access protocols.

PREREQUISITES: Basic courses for the “ELECTRICAL ENGINEERING” specialty.

TEACHING METHODS: Lectures, using slides and multimedia, laboratory exercises,
telecommunication sites and companies Visits.

METHOD OF ASSESSMENT:  Test (100%)

INSTRUCTION LANGUAGE: Bulgarian

BIBLIOGRAPHY:

1. Roger L. Freeman, Telecommunication System Engineering, ISBN: 978-0-471-72620-3,
Wiley, 2015

2. J. Dunlop; D. Smith, Telecommunications Engineering, ISBN: 978-1-461-58006-5,
Springer, 2014

3. Xpucros Xp., Mupues C., Hensuraes H. OcHoBu Ha TenekomyHukamnuute. C., HoBu
3HaHus, 2004

4. Mepmxkanos I1. TenexkomyHukaunonHu mpexu, 4. |, C., HoBu 3nanus, 2002

5. Cronunrc B. KoMmmbrorepHsie cuctemu rnepenayn Jagabix. M., "Bunesamc”, 2002.
b b
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COURSE DESCRIPTION

Name of the course: Code: BpEE34 Semester: 5
Lighting and
Installation Technology
Type of teaching: Lessons per week: Number of credits 4
Lectures; L - 2 hours;
Laboratory work. LW — 1 hour.

LECTURER: Assoc. Prof. PhD. Stanimir Stefanov (FEA), tel: +35932659512, e-mail:

glasst@abv.bg, Technical University - branch Plovdiv.

COURSE STATUS IN THE CURRICULUM: Eligible subject for the major Electrical

Engineering of the Faculty of Electrical Engineering and Automation, Bachelor of Science.

AIMS AND OBJECTIVES OF THE COURSE: The objectives of the course “Lighting and

Installation Technology” are extending students’ knowledge in the field of photometry and

colorimetry, the component base of lighting and installation technique, the physiological optics,

design and exploration of lighting systems, lighting and signaling electrical installations.

DESCRIPTION OF THE COURSE: The subject of the course is directly connected with the

profile of the major and covers theoretical bases in lighting technology; structure, parameters and

applications of light sources and luminaries; requirements, calculations and methods for design
of interior and exterior lighting systems, specific requirements, methods for sizing and design of
lighting and signaling electrical installations.

PREREQUISITES: The course is conducted on the basis of knowledge from the courses:

FpBEEO2, FpBEEOQ9, FpBEE10, FpBEE18 and BpEE?24.

TEACHING METHODS: Lectures. Labs are conducted in accordance whit the lab books and

reports prepared by the students and checked by the supervisor.

METHOD OF ASSESSMENT: Written exam at the end of the semester (70%), laboratories

(20%) and participation in lectures (10%).

INSTRUCTION LANGUAGE: Bulgarian.

BIBLIOGRAPHY:

1. TlayamanoB A. EnektpocHabmsBane u ocBeruTenHa TexHuka. Yact 1. OcHoBH Ha
ocBeturenHara TtexHuka; Yact 2. IIpoekTupane Ha OCBETUTEIHH Ypeadu W
enektpuiecku uHctanamuu, TY - Codus 2002, 2004.

HBanoB 3. OcBeturenna u nHcTajdanuonna rexuauka, Codwus, ABanrapa [Ipuma, 2010.

3. IlawamanoB A. EnekTpocHaOasBaHe W OcCBeTHTeNHAa TexHuka. Yact 3. PpKoBO/CTBO-
paboTHa TeTpaaka 3a KypcOB IMPOEKT MO OCBETHTEIHA M WHCTAJAlMOHHA TEXHUKA,
Asanrapp [Ipuma, Codus 2004.

4, IlayvamanoB A., Hemu Pamn. PwkoBoacTBO 3a 1a0OpaTOpHM YyHIpaKHEHHUS TIO
OCBETUTEIHA ¥ MHCTaIaliMoHHa TexHuka. ABanrapa [Ipuma, Codus, 2005.

5. Bacunes H., [Ipomunuieno ocsetinenne, Codusi, Texnuka, 1973.

6. JukanapoB I'. PbkoBoACTBO 3a 1a00OpaTOpHU YIpPaKHEHHs] IO OCBETUTENHA H
nHcTananuonHa Texuuka, Copus, ABC Texnwnka, 2002.

7. TlauamanoB A., b. IlpervoB, /I. bubeB. CnenuanHu OCBETUTENHU ypendu -
PBHKOBOJICTBO 3a JTA0OPATOPHH YMPaKHEHUS M CaMoCTosiTelIHa MoArotoBka, Codus,
Asanrapn, 2003.

8. Awngpeitunn P. u ap. Hapbunuk mo ocerutenna texuuka - Tom I u tom II. Codus,
Texuwnka, 1977.

9. BAC EN 12464.

10. BJIC EN 13201.

11. HAPEJIBA No3 ot 9.06.2004 r. 3a ycTpoiiCTBO Ha €JEKTpHYECKUTE ypealdu Hu
€JIEKTPONPOBOJHUTE JINHHUU. .

no
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CHARACTERISTICS OF THE COURSE

Name of the course: Course Code: Semester:
Power engineering BpEE35 5

Type of the course: Lectures: ECTS Credits:
Lectures 2 hours 5

Lecturer: Chief Asst. Dr. llkoTarpov, Chair of Electrical Engineering, Tel.: 032659583, e-
mail: stsb_plovdiv@abv.bg, Technical University of Sofia, Branch Plovdiv

Disciplinary Status of the Course: Mandatory discipline for the students enrolled in
Electrical Engineering of the Chair of Electrical Engineering and Automation, Bachelor’s
Degree.

Goal of the Course: The goal of the course is for the students to acquire basic theoretical
knowledge in the area of power engineering and especially: energy strategies and resources,
electric power conversions, technology and transformations, energy efficiency and energy
management.

Description of the Discipline: In this course the students will acquire knowledge, connected
to: electric power conversions and the technical installations, connected to this process,
electro energy strategies, electro technical installations for providing comfort

Prerequisites: The discipline is directly connected to specialized courses as: FpBEEOQ2,
FpBEEO09, FpBEE18, FpBEE21, BpEE24, BpEE30, BpEE31, BpEE32, BpEE34, BpEE36 u
BpEE37.

Type of the Course: Lectures

Assessment Methods: Two exams (80%) and participation in class (20%)

Language of Instruction: Bulgarian

Recommended Reading:

BIBLIOGRAPHY:

Babukos I1., Enextpuuecku mpexu u cucremu, Codus, I Texuuka”, 1989;

I'enos JI. Enextpoenepreruka , Copus, I "Texunuka”, 1985;

JumutpoB A., ChbBpeMeHHa TOIJIOTEXHUKA U eHepreTuka, Codus, 2011,

Kupues B., K. flneB u M. I'eoprues, EneKTpuuecku MpeX)H CPEIHO U BHCOKO
Hanpexxenue, Jlerepa, 2006;

Hotos I1., C. Henenuesa, Enexkrpoenepreruka I u Il wact, Codus, 2009;

Huxonos /1., Enexrpuuecku Mpexxu u cuctemu, Coust, I “Texnuka”, 1994.
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COURSE DESCRIPTION

CourseTitle: Code: BpEE36 Semester: 6
Electrical Machinery — Part 2

Type of Teaching: Hours per week: Credits: 8
Lectures, Seminars and L-3hours,S-2h,LW-2

Laboratory work, Course work h, CW - 1h, Self Study - 7h.

LECTURERS: Assoc. Prof. Vasil Spasov, Ph.D., e-mail: vasilspasov@yahoo.com; Principal Assistant
Vasil Drambalov, Ph.D., e-mail: drambalov@abv.bg, Faculty of Electronics and Automation, Phone:
(032) 659535, TU-Sofia, Branch Plovdiv, Department of Electrical Engineering.

COURSE STATUS IN THE CURRICULUM: Compulsory subject for full-time students in the
major of Electrical Engineering of the Faculty of Electronics and Automation of TU-Sofia, Branch
Plovdiv, Bachelor of Science.

COURSE OBJECTIVES: To introduce students to the general issues concerning the design, principle
of operation and characteristics of the following types of electrical machines — synchronous machines,
d.c. machines, micromachines and electrical machines used in automation. The physical nature of
electromagnetic phenomena in electrical machines is discussed on the basis of the respective
mathematical apparatus. The main relationships from electrical machines theory are derived. The
lecture material is presented from both the viewpoint of design and practical application of electrical
machines in electric power engineering and electric drives.

COURSE DESCRIPTION: Basic topics: Synchronous machines — design and principle of operation.
Armature reaction at resistive, resistive-inductive, inductive and capacitive load. Magnetic field and
parameters of synchronous machines. Method of the two reactions for salient-pole synchronous
machine. Voltage equations and vector diagrams of saturated and non-saturated synchronous machine.
Characteristics of synchronous generators. Parallel operation of synchronous machines. Modes of
operation of synchronous machines at parallel operation. V-shape characteristics. Angular
characteristics. Synchronous motors — vector diagram, operational characteristics and starting.
Synchronous compensators. Asymetrical modes and transients in synchronous machines. Design,
principle of operation and modes of operation of d.c. electrical machines. Windings of d.c. machines.
Electromotive force in armature winding. Electromagnetic torque and electromagnetic power.
Armature reaction and its influence on machine operation. Commutation in d.c. machines. D.c.
generators. Characteristics of independent excitement generator. Parallel excitement generators —
conditions for self-excitement and characteristics. Characteristics of series and compound generators.
Parallel operation of d.c. generators. D.c. motors — types and characteristics. Steady operation. Starting
and speed control of d.c. motors. Braking modes of d.c. motors. A.c. commutator motors. D.c.
micromachines. Brushless d.c. motors. Main dimensions, volume and weight of electrical machines.
Heating and cooling of electrical machines.

PREREQUISITES: Mathematics, Physics, Mechanics, Machine elements, Theoretical Electrical
Engineering, Electrical measurements, Electrical machinery part 1.

TEACHING METHOD: Lectures and Laboratory exercises. The lectures are delivered by
multimedia. The exercises are provided with a manual and are conducted in a laboratory equipped with
specialized stands. The students prepare an individual report for each exercise and defend it before the
supervising lecturer.

METHODS OF EXAMINATION AND ASSESSMENT: Laboratory exercises (20 %), course work
with two tasks (20 %) and written exam at the end of the 6" semester (60 %).

TEACHING LANGUAGE: Bulgarian.

BIBLIOGRAPHY: 1. Aurenos A., JI. JJumurpoB. Enekrpudecku mamuau, 4. 2, Codus, TexHuka,
1988. 2. Bongek A. Enekrpuuecku mamunau, Codust, Texuuka, 1978. 3. dunos B., Illumkosa Cr.
Enekrtpuuecku MaimMHHM — BTOpa 4acT, ILmoBmuB, AKaJeMHYHO HW3JIATEICTBO Ha ArpapHuUs
yuusepcurer, 2004. 4. CoxonoB E. M3cnenBane u m3nmuTBaHe Ha ejeKkTpuuecku mamuuu, Codwus,
Texuuka, 1977. 5. JonueB /1., Mures E., Boxunos I'. PEKOBOACTBO 32 ceMHHapHH yIpaKHEHHS 10
enekrpryeckn Mamuan, Codus, Texunka, 1976. 6. Jumurpos /1., Bakoues 1., Cotupos /l., CrostHOB
M. PBKOBOICTBO 32 M3MHUTBaHE Ha enekTpuiaecku Mamuau, Codms, Texnnka, 1991.
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COURSE DESCRIPTION

Name of the course: Code: BpEE37 Semester: 6
Electrical apparatus 11
Type of teaching: Lectures, Lessons per week: Number of credits: 7
seminar exercises, laboratory work, | L — 3 hours, SE — 1 hour,
course work and self-study LW — 2 hours,

Self-study — 6 hours.

LECTURER: Principal Assistant lvan Hadzhiev, Ph.D., Technical University of Sofia,
Plovdiv Branch, Faculty of Electronics and Automation, Department of Electrical Engineering,
Phone: (032) 659686, e-mail: hadzhiev_tu@abv.bg.

COURSE STATUS IN THE CURRICULUM: Compulsory course for full-time students,

majoring in “Electrical Engineering” at the Faculty of Electronics and Automation, TU-Sofia,

Plovdiv Branch, for receiving the Bachelor of Science degree.

AIMS AND OBJECTIVES OF THE COURSE: After completion of the course the students
will have acquired knowledge of the physical processes and dependencies of the processes of
switching in electrical circuits, arcing horns, contact systems and insulation structures of the
electrical apparatus.

DESCRIPTION OT THE COURSE: Main topics: Characteristics and conditions for burning
and extinguishing electric arc; Arcing devices in AC and DC; Switching circuits, surge, etc.;
Physical phenomena in the contact area of the electrical connections; Constructions of
commutative and non-commutative contact connections; Contact materials; Insulation
construction of electrical apparatus-influencing factors, coordination and protection
ofinsulation,methods for improving thebreakdown voltage.

PREREQUISITES: Mathematics, Physics, Chemistry, Mechanics, Theoretical electrical
engineering, Electrical measurements, Electrical apparatus — part .

TEACHING METHODS: Lectures, prepared for multimedia presentation, seminars and
laboratory exercises, during which problems are solved and experiments, related to the topics of
the lectures are conducted.

METHOD OF ASSESSMENT: Laboratory work (15%), seminar exercises (20%), written
examination (65%).

LANGUAGE OF INSTRUCTION: Bulgarian.

BIBLIOGRAPHY:
1. Yatchev 1., Al. Alexandrov, Electrical Apparatus - part Il, Avangard Prima, Sofia, 2010
(Bulgarian).
2. Maslarov 1., S. Shishkova-Panaiotova, Laboratory experiments on electrical machines
and apparatus, Plovdiv, 2000 (Bulgarian).
3. Pisarev, A.N. and others, Guide the design of switchgear for low voltage Sofia,
Technics, 1987 (Bulgarian).
Tseneva R., Electrical contact, Sofia, 2004 (Bulgarian).
5. Pisarev A., Lichev A., Design of switchgear for low voltage, Sofia, Technics 1987
(Bulgarian).
6. Taev l., Fundamentals of the theory of electrical apparatus, Moscow, 1987 (Russian).
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DESCRIPTION OF THE COURSE

Name of the course Code: BpEE38 Semester: 6
Power Electronics
Type of teaching: Lessons per week: Number of credits: 5
Lectures and laboratory work | L — 2 hours; LW — 2 hour
LECTURER: Prof. Ph.D. Georgi Ganev — tel.: 032 659 560,

Department of Electrical Engineering email: gganev@tu-plovdiv.bg
Technical University of Sofia, Plovdiv branch

COURSE STATUS IN THE CURRICULUM: Compulsory course for students specialty
Electrical Engineering Bachelor Engineering program of the Faculty of Electronics and
Automation.

AIMS AND OBJECTIVES OF THE COURSE: At the end of the course the students’ are
expected to be able to apply to use different power converters - to maintain some complete power
converters, to design new systems and objects including power converters, to choose and procure
complete power converters.

DESCRIPTION OF THE COURSE: The main topics concern: Power converters applications
in electrical production, transmissions and consumptions; Converters classification based on their
main functions; Power conversion methods applied in power converters; Main power converters
characteristics versus supply grid or supply load; Converters cooling; Classification,
characteristics and parameters of main converters block structure; Review and comparison of
conventional and modern converter schemes (AC/DC; AC/AC; DC/AC and DC/DC converters);
Methods for power converters control; Electromagnetic compatibility; Requirements to the
converters; Choice of complete power converters.

PREREQUISITES: Theory of Electrical Engineering, Electrical Engineering Materials,
Electrical Measurements, Electrical machines, Semiconductor Devices, Electronics

TEACHING METHODS: Lectures using multimedia presentations. Laboratory works using
laboratory models and real converters and PC simulations; Laboratory results are checked by the
supervisor.

METHOD OF ASSESSMENT: Written exam at the end of semester. The final mark is the
aggregate of the written exam (75%) and the laboratory work (25%).

INSTRUCTION LANGUAGE: Bulgarian
BIBLIOGRAPHY:

Munues M., .11lomnos, E.Par, [IpeoOpasyBarenna texuuka, Cuena, Codus, 2006

Rashid M., Power Electronics Handbook, Academic Press, London, UK, 2001.

Scvarenina T., The Power Electronics Handbook, CRC Press, Indiana, USA, 2002.

Asha E., V.G.Angelidis, O.Anaya-Lara, T.J.E.Miller, Power Electronic Control in

Electrical Systems, Newnes Power Engineering Series, London, 2002

5. Seguier G., Les convertisseurs de 1’électronique de puissance, vol.1,2,3,4, TEC-DOC,
Paris, 1995;

6. CusoBas dJIEKTPOHMKA: IPUMEPHI U pacueThl, TexHuka, Mocksa, 1982;
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COURSE DESCRIPTION

Name of the course: Code: BpEE39 Semester: 6
Design of Electrical Machines
Type of teaching: Lessons per week: Number of

Lectures, Laboratory Work, and Course Project. | L — 3 hours, LW -2 h, Course credits:6
Project — 1 h, Self Study -5 h.

LECTURER: Assoc. Prof. Vasil Spasov, Ph.D., e-mail: vasilspasov@yahoo.com; Faculty of
Electronics and Automation, Phone: (032) 659535, TU-Sofia, Branch Plovdiv, Department of
Electrical Engineering.

COURSE STATUS IN THE CURRICULUM: Compulsory course for all full-time and part-time
undergraduate students at the Faculty of Electronics and Automatics studying B.Eng. programme.

AIMS AND OBJECTIVES OF THE COURSE: The aim of the course is to acquaint students with
the electrical, magnetic, insulation, thermal and mechanical design of rotating electric machines.

DESCRIPTION OF THE COURSE: Modern trends in the design of electric machines.
Determination of the main dimensions of induction machines. Determination of electromagnetic loads
of induction machines. Types of windings of electric machines. Calculation of the stator winding for
alternating current. Calculation of the short-circuited rotor winding of an induction motor. Stator and
rotor slots for windings of electric machines. Determination of the geometrical characteristics of a
stator and a rotor sheet for induction machines. Calculating the magnetic circuit of induction machines.
Thermal and ventilation calculations of electrical machines. Calculation of the starting and operating
characteristics of an induction motor with short-circuited rotor.

PREREQUISITES: Mathematics, Physics, Theoretical Electrical Engineering, Electrical Machines
and Electrical Apparatuses.

TEACHING METHODS: Lectures and Laboratory exercises. The lectures are delivered by
multimedia. The exercises are conducted in a computer room. Every student prepares an individual
project of a rotating electric machine.

METHOD OF ASSESSMENT : Laboratory exercises (20%) and exam (80%).
INSTRUCTION LANGUAGE: Bulgarian

BIBLIOGRAPHY: 1.Komunos W. II. u mp., Ilpoektrpane Ha enekrpudeckd mamuau, Codwus,
Texuuka, 1988. 2. Tomopos I'., C. Ilumkora, I'. T'aneB, PBpKoBOACTBO — pabOTHA TeTpaaka IO
MIPOEKTUPAHE Ha €JIeKTPOMEXaHWYHH ycTpoiictBa. Yact mbpBa — TpudaseH acMHXpOHEH ABUTaTel,
Codus, 2004. 3. Tonndepr O. U np., IlpoekrupoBaHue snexTpuueckux MamuH, Mocksa, 2001.
4. Kaniman M., Pacyer 1 KOHCTpyHpOBaHHE 3JIEKTPUYECKUX MalliH, MockBa, DHeproaromusaar, 1984.
5.Bomaex  A., Enekrpuuecku wmamunu, Codwus, Texuuka, 1978. 6. Hopenkor MW. TI.,
ABTOMaTH3UpPOBaHHOE MIPOEKTHpoBaHue, MockBa, Beicias mxoma, 2000.
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COURSE DESCRIPTION

Name of the course: Code: BpEE40 Semester: VI
Management

Type of teaching: Lessons per week: Number of credits: 4
Lectures, Seminar exercises L-2, SE-1

LECTURERS: Chef assistant prof. Desislava Shatarova, PhD, tel.659 716; email:
desislava_shatarova@abv.bg; Technical University of Sofia, Plovdiv branch

COURSE STATUS IN THE CURRICULUM:Compulsory in curriculum “Electrical
Engineering”, Bachelor degree course.

AIMS AND OBJECTIVES OF THE COURSE: Learning the basic theoretical concepts of
management today as well as the main elements of production management, students will be
able to apply the approaches, methods and techniques for analysis and management of
industrial systems, subsystems, enterprises and companies.

COURSE DESCRIPTION: Main topics: Basic functions of management in industrial
enterprises: planning, organization, motivation and control, Human resource management,
Management decisions, Building an effective teamwork.

PREREQUISITES: Basic knowledge of Economics, Human resources management,
Fundamentals of management, Humanities, mathematical, engineering, technological,
managerial and technical disciplines.

TEACHING METHODS: Lectures and seminars supported by audio, video and multimedia
equipment. Active teaching methods, constantly engaging the students, are used.

METHODS OF ASSESSMENT: The level of achieving the goal of the courses monitored
by ongoing assessment, expressed in a grade, formed by three components: two control tests
with a weight of 0.35eachand evaluation of the performance during the seminars by a factor
of 0.30.

LANGUAGE OF INSTRUCTION: Bulgarian
BIBLIOGRAPHY::
Amnrenos, A., OcHOBH Ha yrnpasienueto, “Tlonuna komepc”, Codus, 2009;

1

2. Heanos, UB. OcHOBM Ha MeHUKMBHTA, "Makpoc", [Tnosaus, 2003;
3. Mupues A., [IpousBoncteeH MeHwmkMbBHT,Princeps,1996;
4
5

CranueBa A.,OcnoBu Ha ympasienunero ,CTEHO, 2006;
WUnues M., u ap.,Opranusanus Ha MHAYCTpHANHATA GUPMA, YHHBEPCUTETCKO M3IATENCTBO ,,
Cronanctso,, 2002;

6. CaBoB, B., OcHOBM Ha ympaBleHHETO, YHHBEPCUTETCKO u3nanereiactBo "CromaHCcTBO",
Codus, 1996;

7. Xpucro, Cr., busnec MeHWIKMBHT, YHuUBepcuTeTcko u3aarenctBo "Cromanctro", Codusi,
1998;

8. Apwmcrponr, M., [IpeycnsBamusat MmeHUIDKED, " dendun-npec"”, Byprac, 1993;

9. Meckon, M., Anbbept M., Xenoypu, @p., OcHoBbiMeHHKMBHTA, "[leno",Mocksa, 1992;

10. Howbmu, Jx. X., I'ubcwn Jx.JI., BanuueBuy, Jx.M., OcHoBH Ha MeHUIKMBHTA, Codus,
1997,

11. [paxsp, Il., YmpaBnenme Ha opraHuzanuu ¢ wujaeanHa uen: "llpuHimunm w mpakTuka',
®onpanus "Codus", Codus, 1997;

12. Griffin, R.W., Managementq Texas A&M University, 1996;

13. Appleby K., Modern Business administration, Fifth Editiong Pitman Publishing, 1991.
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