
Faculty of Electrical Engineering and Informatics

IMPORTANT NOTES

If for one subject you can find several different types (lecture, practice, laboratory) of courses then please choose
one and only one course from each type in order to be able to perform the subject's

requirements successfully.Civil Engineering courses are on the website seperately. Courses chosen
from the offer of Faculty of Civil Engineering will be checked and arranged individually by the

departmental coordinator.

BMEVIEEA306 Microelectronics 5

Subject code Subject name ECTS credit

Course code Timetable informationCourse type Course language

a2Laboratory English

a1Lecture English

 Introduction, IC manufacturing processes, basic terms of art. Development trends (Moorersquo;s law). Basic steps
of microelectronics technologies: layer deposition, patterning, doping. The manufacturing process at the
departmentrsquo;s clean-room facility. Basics of semiconductor physics: band structure, generation and
recombination, carrier concentrations in intrinsic and doped semiconductor materials. Mass-action law. Currents in
semiconductors (drift, diffusion). Einsteinrsquo;s relationship. The pn junction ndash; how it works? Basic
poroperties. Real diodes and the rsquo;internal junctionrsquo;. Diode characteristics (farward, reverse), secondary
effects (series resistance, generation current, recombination current, brakedown phenomena). DC operating point.
DC model of diodes. Dynamic properties of diodes. Temperaure dependence. The bipolar transistor (structure,
operation). Amplification. Currents in a BJT. The built-in electric field in a BJT. Injection and transport efficiency.
Different modes of operation of a BJT, Ebers-Moll model. Characteristics of an ideal BJT (in common base and
common emitter setups). Characteristics of real BJT-s, secondary effects (parasitic CB diode, series resistances,
Early-effect, base-width modulation. Set of IC components available in a bipolar process (resistors with base
diffusion, with base and emitter diffusion, PNP transistors, thin-film capacitor). Layout of a classical OpAmp. Thermal
phenomena in case of analog IC-s. Thermal impedances, thermal feedback. How layout affects the circuit operation
through thermal effects. Thermally optimized layout of a bipolar OpAmp. Small signal models of BJT-s, high
frequency operation. Field effect transistors. Operation and chacateristics of JFETs. The pinch-off voltage. Operation
of MOSFETs, the phiscal basics (the MOS capacitance, energy, charge and potential distributions at the
semiconductor-dielectric interface, the threshold voltage). The device characteristics, some secondary effects
(short/narrow channel effects, temperature dependence, subthreshold currents). MOS inverters ndash; major
properties and characteristics. MOS and CMOS circuits: design and construction. Power consumption of CMOS
digital circuits. Steps of the most basic self-aligned poli-Si gate MOS process. Layout and cross section of a CMOS
inverter. Integrated circuits: major properties; manufacturing and design; cost factors. Overview of IC design tools.
Design flows. Design rules. Standard cell design. MPW manufacturing. Design of digital circuits for FPGA realization.
SoC. HDLs (VHDL, Verilog, System-C). Hardware-software co-design. Issues of IC packaging. Thermal properties of
IC packages. Testing of ICs. Scan designs. The boundary scan. Typical VLSI circuits: memories, AD/DA converters.
MEMS devices and issues of MEMS design. Special semiconductors such as LEDs, CCD arrays. Examples for
organic semiconductor devices: OLEDs.Laboratory sessions: 1) visit to the clean-room facility, investigating IC-s
through optical microscope; 2) Thermal simulation of electronic systems; 3) Circuit simulation with a SPICE-like
program; 4) Verilog simulation; 5) Digital IC design and FPGA design (Verilog synthesis)

BMEVIEEAC00 Technology of IT Devices 4

Subject code Subject name ECTS credit

Course code Timetable informationCourse type Course language

a2 WED:10:15-12:00(QB331);Laboratory English

a1
MON:12:15-14:00(QB331); MON:12:15-14:00(QB331);

WED:10:15-12:00(QB331);
Lecture English

 The goal of the subject is to present the students the operation of the most important hardware elements of IT
devices, the fundamentals of electronics and its manufacturing technology. It is presented what opportunities modern
microelectronics assures to computation, what are the physical limits and the trends of development. At the
laboratory practices the students experience themselves that hardware and software development occurs with the
help of similar methods and tools.

BMEVIEEAV05 Intelligent Sensors 4

Subject code Subject name ECTS credit

Course code Timetable informationCourse type Course language

a1 WED:12:15-14:00(QB310); FRI:12:15-14:00(QB310);Lecture English

 Types of the microelectronic
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integrated sensors, chemical sensors, cantilevers, micro-heaters, ISFETs, and ChemFET sensors, SAW sensors,
integrated biological sensors, Lab-on-Chip electrochemical analyzers, intelligent pressure sensors. Features of the
intelligence of the sensors, self-calibration, signal-digitalization, removing the artefacts, reconfigurability, data
compression, adaptivity, communication capability. Methods for preprocessing the measured signals, digital and
analogue integrated processing methods, circuit implementations of the self-calibrating A/D converters. The
elements of the VHDL language used in the hardware design. Modeling the inherent parallelism of the hardware with
VHDL language tools. VHDL descriptions of example circuits. Abstraction levels in the digital system modeling.
VHDL description of the digital logic processing circuits of the sensors. The fundamentals of the VHLD based circuit
synthesis. Comparison of the signal conditioning in case of the measured signals, frequency filtering, time-frequency
transformations. Intelligent sensors in the medicine, pulse, blood pressure, ECG measurements, anemometers,
blood-oxygen measure, touch-sensors. The fundamental features of the P2P computer networks. The most
important procedures of the routing on the wireless sensors. Mobile sensors, wireless solutions, System-on-Chip
Body sensor networks and communication interfaces. Architectures and communication electronics of the sensors of
Body Area Network (BAN). Power supply of the implemented sensors, implanted sensors for pressure-measuring,
multipath data communication solutions, protocols. Medical supervisor tools, supervision of nursing homes of elders,
touch-free location-free sensor system. Telemetric systems in the telemedicine, systems based on mobile networks
and Internet. Case studies of present-day solutions. Databases, expert systems. Multimedia processing in
telemedical sensor networks. Processing-partitioning in case of wide, shared sensor networks. Data security of the
telemedicine networks, security of the personal data with the possibilities of the conciliar, case study.

Official web page: https://portal.vik.bme.hu/kepzes/targyak/VIEEAV05/en/

BMEVIEEAV99 Solar Cells and Renewable Energy Sources 4

Subject code Subject name ECTS credit

Course code Timetable informationCourse type Course language

a1 TUE:12:15-14:00(QB331); THU:12:15-14:00(QB331);Lecture English

 This course gives a short description of the well-known and generally used renewable energy sources, During the
classes the students can get acquainted with socio-economic impacts, basic environment protection principles
related to renewable energy sources and are provided with basics of device physics, device construction and
manufacturing processes, especially that of solar cells. Besides other renewable energy source the course is
focusing on usage of solar energy especially through photo-voltaic devices and the semiconductor aspects of these
devices.

BMEVIEEJV14 Optoelectronics 4

Subject code Subject name ECTS credit

Course code Timetable informationCourse type Course language

a1 WED:12:15-14:00(QB331); FRI:12:15-14:00(QB331);Lecture English

 The subject discusses a relatively broad range of optoelectronic devices in depth; including operating
characteristics, structure, typical application areas in optical communications and in measurements. The subject is
presented only in English language, primarily for foreign students, but Hungarian students may also elect it.
Synopsis: Week 1 Optoelectronic semiconductor materials and their technology. Energetic interactions of light and
material. The wave equation and its solution. Plane wave, phase velocity, refractive index. Refraction. Generation
and recombination in semiconductors and their relationship to the light sensing and light emission. Week 2
Macroscopic solids, heterostructures, optical properties of nanometer-thick layers. Passive devices: transmission
properties of optical waveguides and direction couplers. Week 3 Optical fibers in practice. Dispersion. Multipath
dispersion, abrupt and gradual change of refractive index type multimode optical fibers. Material dispersion,
Waveguide dispersion, single-mode fibers. Week 4 Absorption, attenuation, atomic and electron resonance, the
minimum absorption wavelength. Light spillage of the optical fiber, the scattering mechanisms. Week 5 Resonators
and optical sensors. Controlled passive devices: optical deflectors, modulators, switches. Week 6 Optical amplifiers.
Light amplifier mechanisms in optical fibers. Rahman and Brillouin scattering. Stimulated scattering. Light-doped
optical fiber amplifier. Semiconductor light amplifiers. Week 7 Photodetectors. Light Detection using pn junction. The
PIN photodiode. Avalanche photodiode. Heterojunction photodiode. The detectors for optical and electrical
characteristics. Week 8 Image converter, storage and dissector devices. MOS and CCD video recorders. CCD
operation basics. Various CCD arrangements. Realization of the high speed shutter. Week 9 ERROR Week 10
Stimulated emission. Structure, types, and optical modulation properties of laser diodes. Cut-off frequency, transient
operation modes. Week 11 ERROR Week 12 Display devices. LCD, plasma, photoluminescent displays. Week 13
Organic semiconductors, OLED light sources and displays. Week 14 Optical digital information recording.
Holographic information recording, DVD-ROMs, flash EPROMs.

BMEVIETA302 Electronics Technology 5

Subject code Subject name ECTS credit

Course code Timetable informationCourse type Course language

4_LALaboratory English

4_EALecture English
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 Lectures: Classification of electronic products and technologies; types forms, and assembling methods of electronic
components; interconnection substrates of circuit modules, materials and technologies; printed wiring boards
(PWBs), insulating substrate passive (thin- and thick-film) networks and high density interconnects; design methods
and considerations; mounting and assembling methods of circuit modules; design and application of combined
(optoelectronic and mechatronic) modules; basics of appliance design; quality, reliability, environment and other
human oriented issues of electronics technology. Laboratories: technology of double sided printed wiring boards with
through-hole metallization; film deposition technologies of thick film circuits: screen-printing and firing. film deposition
and patterning technologies of thin film networks: vacuum evaporation, photolithography and etching; laser
processed applied in electronics technology; through-hole mounting of circuit modules; surface mounting of circuit
modules.

BMEVIETAB00 Electronics Technology and Materials 6

Subject code Subject name ECTS credit

Course code Timetable informationCourse type Course language

2_LCsduA THU:14:15-18:00;Laboratory English

2_EA WED:12:15-14:00(V1102); THU:12:15-14:00(V1102);Lecture English

BMEVIETMA06 Photonic Devices 4

Subject code Subject name ECTS credit

Course code Timetable informationCourse type Course language

2_A MON:14:15-16:00(V1102); THU:08:15-10:00(V1102);Lecture English

BMEVIHIA030 Applied Cryptography 4

Subject code Subject name ECTS credit

Course code Timetable informationCourse type Course language

ELecture English

 The objective of the course is to give an introduction to the basics of cryptography, to explain how basic building
blocks work, and to demonstrate how secure systems can be engineered by properly using them. Besides the
theoretical background, we use lot of illustrative examples and show practical applications. In addition, besides the
technical details, we give an outlook to the legal and business aspects of using cryptography. Synopsis: Week 1:
Motivation and basic concepts. Examples for cyber attacks, attacker models, security objectives. History of
Cryptography. Symmetric and asymmetric ciphers, digital signature schemes, cryptographic hash functions.
Construction examples and parameter sizes.Exercise: operation and properties of cryptographic building
blocks.Week 2: Block encryption modes, MAC functions, PKCS formatting for public key algorithms. Week 3:
Random number generation, attacks against PRNG-s, secure PRNG constructions. Key exchange protocols:
attacker model and main design principles, illustrative examples (Needham-Schroeder, Wide Mouth Frog, Diffie-
Hellman, ...). Manual and automated security verification of key exchange protocols.Exercise: usage of cryptographic
libraries (eg. OpenSSL).Week 4: Introduction to Public Key Infrastructures (PKI): certificate, certification authority
(CA), trust, key pair management, verification of digital signatures.Week 5: Digital vs. electronic signature: digital
signature, authentication with public key cryptography; legal background of electronic signatures, related laws in the
EU and in the US, qualified electronic signature; requirements for electronic signatures, the process of creating and
verifying electronic signatures, certificate revocation, electronic signature archive formats.Exercise: establishment of
a certification authority.Week 6: PKI and secure communications on the web. Security of and trust in CAs. Audit
frameworks. Practical examples for security issues in CAs. Business models for PKI.Week 7: Secure communcation
protocols: TLS/SSL (operation and analysis).Exercise: attacks of communication and key exchange protocols.Week
8: Security in wireless networks: WiFi security protocols (WEP, WPA, WPA2) (operation and analysis).Week 9: Other
topics: cryptography in resource constrained environments (embedded systems, RFID systems). Privacy protection
with cryptographic solutions: anonim communication systems and private authentication protocols.Exercise:
measuring privacy in anonymous communication systems.Week 10: Password based authentication: cryptographic
protection of passwords in applications, and password based key derivation. Two factor authentication, one-time
passwords. Authentication and authorization in practice (Kerberos, OAuth, OpenID, SAML).Week 11: Applications:
Disk encryption and secure electronic mail (PGP and SMIME). Exercise: use of PGP and SMIME in practice.Week
12: Client side encryption in the Tresorit cloud based data storage system.Week 13: DRM and secure file sharing in
the Tresorit system.Exercise: Tresorit setup for a virtual business environmentWeek 14: Summary and outlook to
other application areas of cryptography.

BMEVIHIA320 Project Laboratory 6

Subject code Subject name ECTS credit

Course code Timetable informationCourse type Course language

LALaboratory English
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BMEVIHIA408 BSc Thesis Project 15

Subject code Subject name ECTS credit

Course code Timetable informationCourse type Course language

EPractice English

BMEVIHIA426 Mobile Infocommunication Laboratory 2. 2

Subject code Subject name ECTS credit

Course code Timetable informationCourse type Course language

LA WED:14:15-18:00;Laboratory English

BMEVIHIAA01 Basics of Programming 1 7

Subject code Subject name ECTS credit

Course code Timetable informationCourse type Course language

AL THU:10:15-12:00(R4B);Laboratory English

AE TUE:10:15-12:00(IL107);Lecture English

AG WED:10:15-12:00(IL107);Practice English

BMEVIHIAB00 Coding Technology 4

Subject code Subject name ECTS credit

Course code Timetable informationCourse type Course language

EA
THU:14:15-16:00(IL108); THU:14:15-16:00(IL108); FRI:10:15-

12:00(IL108);
Lecture English

BMEVIHIAB01 Communication Networks I. 4

Subject code Subject name ECTS credit

Course code Timetable informationCourse type Course language

LA TUE:14:15-18:00;Laboratory English

EA
WED:14:15-16:00(IL108); WED:14:15-16:00(IL108); FRI:12:15-

14:00(IL108);
Lecture English

BMEVIHIAB02 Electronics 1 5

Subject code Subject name ECTS credit

Course code Timetable informationCourse type Course language

EA
MON:14:15-16:00(V1502); MON:14:15-16:00(V1502);

WED:14:15-16:00(V1502);
Lecture English

GA THU:10:15-12:00(V1501);Practice English

BMEVIHIAC00 Mobile Communication Networks 4

Subject code Subject name ECTS credit

Course code Timetable informationCourse type Course language

EALecture English

EGPractice English

BMEVIHIAC04 Mobile Communication Systems 4

Subject code Subject name ECTS credit

Course code Timetable informationCourse type Course language

EA
TUE:08:15-10:00(IL107); TUE:08:15-10:00(IL107); FRI:08:15-

10:00(IL107);
Lecture English

GALecture English
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BMEVIHIAL00 Training Project Laboratory 3

Subject code Subject name ECTS credit

Course code Timetable informationCourse type Course language

LALaboratory English

BMEVIHIM277 Risk Analysis and Management 5

Subject code Subject name ECTS credit

Course code Timetable informationCourse type Course language

LLaboratory English

ELecture English

BMEVIHIM906 Diploma Thesis Design 1 10

Subject code Subject name ECTS credit

Course code Timetable informationCourse type Course language

EPractice English

BMEVIHIM909 Diploma Thesis Design 1 10

Subject code Subject name ECTS credit

Course code Timetable informationCourse type Course language

EPractice English

BMEVIHIM959 Diploma Thesis Design 2 20

Subject code Subject name ECTS credit

Course code Timetable informationCourse type Course language

EGPractice English

BMEVIHIMT02 Diploma Thesis Design 1 10

Subject code Subject name ECTS credit

Course code Timetable informationCourse type Course language

EGPractice English

BMEVIHIMT03 Diploma Thesis Design 2 20

Subject code Subject name ECTS credit

Course code Timetable informationCourse type Course language

EGPractice English

BMEVIHVAB00 System Theory 4

Subject code Subject name ECTS credit

Course code Timetable informationCourse type Course language

A2 TUE:10:15-12:00(V1501);Lecture English

C2 WED:10:15-12:00(V1501);Practice English

BMEVIHVAB01 Signals and Systems 2 6

Subject code Subject name ECTS credit

Course code Timetable informationCourse type Course language

A2 MON:12:15-14:00(V1501); THU:08:15-10:00(V1501);Lecture English

C2 FRI:10:15-12:00(V1501);Practice English

 The course is a follow-up of Signals and Systems I. It provides the foundations of analysis methods for continuous
time systems in the frequency and complex frequency domains. Furthermore, it presents various system description
methods and establishes the connections between these representations. It also deals with analysis methods of
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discrete time signals and systems both in time, frequency and z domains. The link between continuous and discrete
systems is presented by dealing with discrete approximation of continuous time systems, and the basics of signal
sampling and reconstruction are shown. The last part introduces analysis techniques for continuous time nonlinear
circuits and systems.

BMEVIHVAC03 Introduction to Electromagnetic Fields 4

Subject code Subject name ECTS credit

Course code Timetable informationCourse type Course language

A2
TUE:10:15-12:00(V1502); TUE:10:15-12:00(V1502); FRI:08:15-

10:00(V1502);
Lecture English

C2 FRI:08:15-10:00(V1502);Practice English

 The course teaches the fundamentals of classical electrodynamics in an engineering approach. Besides the main
principles, the most important fields of engineering applications as well as some analysis methods are discussed.
The lectures are complemented with classroom practices. Synopsis: Part I. Fundamental laws Measurable global
quantities of electromagnetism Scalar and vector fields of electromagnetism The system of Maxwell's equations
Electromagnetic fields in materials Interface conditions Energy balance of the electromagnetic field Forces in the
electromagnetic field Uniqueness of the solution of Maxwell's equations Classification of problems Part II. Static
fields Scalar potential and Laplace-Poisson equation of electrostatics Electrodes, capacitances Field of the electric
dipole Method of images The finite difference method Current flow problems and the electrostatics analogy
Grounding, step voltage Static magnetic fields, Biot-Savart law Self and mutual inductance Induction phenomena
Lumped circuits Part III. Transmission lines Telegraph equations Helmholtz-equation and its general solution Voltage
and current distribution for specific loads (matched load, open end, etc.) Standing waves, transmission line as
resonant circuit Circuit equivalents of the transmission line Part IV. Wave phenomena Wave equations
(homogeneous and inhomogeneous) Helmholtz equation for plane waves, the transmission line analogy Reflection
and refraction, polarised waves Plane waves in ideal dielectrics Plane waves in conductors, the skin effect
Elementary electric dipole antenna Rectangular waveguides

BMEVIHVAV09 2

Subject code Subject name ECTS credit

Course code Timetable informationCourse type Course language

CD TUE:12:15-14:00; THU:10:15-12:00(V1528);Laboratory English

BMEVIHVJV62 Simulation of Electronics Circuits 2

Subject code Subject name ECTS credit

Course code Timetable informationCourse type Course language

B TUE:10:15-12:00(V1218); TUE:12:15-14:00;Practice English

 Introduction of the state-of-the-art circuit simulation computer programs used in the modern engineering practice, as
well as practicing their use and further deepening the skills obtained about the electronic circuits by solving practical
simulation problems. Synopsis: Introduction: the evolution of simulation programs, the history of the SPICE simulator
and its versions, non-SPICE based simulators Modeling issues, modeling of semiconductors, functional models
Basic algorithms of circuit simulation: operating point calculation, transient analysis, calculation of transfer
characteristics Fundamentals and syntax of the SPICE circuit definition language, simple circuits, node and
component names, setting of values and subcircuits Using individual analysis types: operating point calculation,
transfer characteristics, sensitivity analysis, transient analysis, distortion calculation, small signal transfer function
Presentation of the simulation results: conventional output data structure, graphical representation, post-processing
opportunities, parametric analysis Using the schematic editor: editing diagrams, symbols and symbol library
operations Block-based and multi-level diagrams, interfacing to PCB design programs Simulation of digital and
mixed signal circuits: functional analysis, delay effects and their consequences, input and output modeling of digital
circuits, mixed signal simulation Signal integrity simulation, usage of transmission lines, investigation of termination
types (near-end and far-en terminations), investigation of the effect of capacitive loads Simulation of high frequency
circuits: the concept of scatter parameters and the usage thereof, simulation of the input reflection and transfer
properties of attenuators and low-pass filters, introduction of filter design Simulation of telecommunication systems,
characterization of frequency mixers and amplifiers, investigation of a single-mixing heterodyne receiver Circuit
measuring exercise: operating point measurement of a transistor amplifier, comparison of the measured data with
the simulation results, measurement of the driving range and its comparison with the simulation results Circuit
measuring exercise: introduction of the measurement of high frequency and microwave circuit components,
investigation of the transfer and reflection of a filter and an amplifier, demonstration of large-signal properties, as well
as the comparison of all these results with the simulated values

BMEVIIIAA01 Digital Design 1 5

Subject code Subject name ECTS credit

Course code Timetable informationCourse type Course language

AL TUE:15:15-19:00;Laboratory English
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AE TUE:08:15-10:00(IE219);Lecture English

AG WED:08:15-10:00(IE219);Practice English

 The aim of the course (together with Digital Design 2) is to provide students with all the system level hardware
knowledge required to the logical level design of digital equipment. This first semester focuses on the basic logic
design principles, namely: Boole algebra and number systems; Basic models of combinational and sequential
systems; Truth-table representation of combinational systems; Switching functions, disjunctive and conjunctive
canonical forms; Building blocks of combinational systems (gates); Methods for minimization of switching functions;
Classification of sequential systems as state machines; Design steps of synchronous state machines; Special
problems, race conditions and hazards; Basic principles of hardware description languages. The theoretical
background is widened through the solution of design problems during the classroom practices and problems
assigned as homework. The course is also complemented by three simple laboratory exercises. Students completing
the course should be able to formulate logical problems and solve simple logical or sequential design problems they
may encounter in electrical engineering.

BMEVIIIAB00 Programming 3 5

Subject code Subject name ECTS credit

Course code Timetable informationCourse type Course language

AL FRI:08:15-10:00(IL408);Laboratory English

AE TUE:12:15-14:00(IB410);Lecture English

 The goal of the course is to give further skills of object-orientation through learning the Java programming language,
and introduce software development using class-libraries extensively. Java basics: types, operators, instructions,
objects, classes, interfaces, packages. Exception handling, coding styles. I/O in Java, system class, I/O filters,
special classes such as pipe, file, serialization. Utilities (scanner, random, BigInteger, BigDecimal, text processing).
Java generic classes. Genericity and inheritance. Management of collections in Java: iterator, list, ListIterator, Set.
SortedSet, Map, etc. Java and UML, associations and aggregations. Java GUI: components and container, layouts.
Event handling, low level graphics, special components such as menu, dialog box. Swing and AWT and their MVC
model. Automated testing in Java, JUnit. XML processing in Java: SAX, DOM and JDOM. Computer class practice
session allow students to get a hands-on experience in Java development.

BMEVIIIAB01 Software Engineering 4

Subject code Subject name ECTS credit

Course code Timetable informationCourse type Course language

AE THU:09:15-12:00(IB310);Lecture English

 The goal of the course is to provide basic skills and knowledge about the design, development, maintenance and
testing of large scale software systems. It introduces mostly object oriented modelling techniques, including UML,
and development methodologies like RUP and agile development. Software quality issues are also discussed in
details, both process and product based, including CMMI and ISO standards.

BMEVIMIA211 Measurement Laboratory 1. 2

Subject code Subject name ECTS credit

Course code Timetable informationCourse type Course language

LALaboratory English

BMEVIMIA405 System Modeling 5

Subject code Subject name ECTS credit

Course code Timetable informationCourse type Course language

EA
TUE:10:15-12:00(IL405); TUE:10:15-12:00(IL405); THU:10:15-

12:00(IL405);
Lecture English

GA THU:10:15-12:00(IL405);Practice English

 The course overviews the design process of IT systems in a model based approach. The goal of this course to
provide solid understanding on the basic modeling tasks and tools, which are important prerequisite for other
courses including application specific modeling. (e.g.) Additionally the course provides opportunity to experiment with
conceptually straightforward and easy to learn tool, which can be use for simple application logic development. The
participants of the course will learn the basic concepts and modeling aspects of high level, graphical tool supported,
process centric modeling, verification, performance analysis and service quality assurance. The course builds on
learning experience at digital technology course and you can build competence in systematic system design
process. Participants will also gain experience in the process of implementing IT system through the steps of
modelling exercises. Finally, they get an overview of simulation based system analysis and visual data analysis of
measurement results. The didactical goal of the course to improve the abstraction skill of the participants and lay the
foundations of the upcoming courses on conceptual and motivational level. The participant of the course who pass
the requirement will: learn the process of model development and the foundations of model based design, be able to
adequately formulate requirements, modeling the operational environment and architecture of an IT system, gain
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experience in simulation based verification of discrete systems, be able to localize bottlenecks and perform
comparative analysis of possible solutions, get an overview about practical measurement technique in computer
systems, be able to develop simple application in a model driven way with the help of code generation.

BMEVIMIA429 IT Engineering Laboratory 2. 2

Subject code Subject name ECTS credit

Course code Timetable informationCourse type Course language

LALaboratory English

BMEVIMIAA01 Digital Design 7

Subject code Subject name ECTS credit

Course code Timetable informationCourse type Course language

LA FRI:10:15-12:00(IL405);Laboratory English

EA MON:11:15-14:00(IE321);Lecture English

GA TUE:12:15-13:00(IE321);Practice English

BMEVIMIAC00 Artificial Intelligence 4

Subject code Subject name ECTS credit

Course code Timetable informationCourse type Course language

EA FRI:09:15-12:00(IE412);Lecture English

BMEVIMIAC05 Laboratory Exercises 1. 5

Subject code Subject name ECTS credit

Course code Timetable informationCourse type Course language

LA1 MON:16:15-20:00;Laboratory English

LA2Laboratory English

BMEVIMIAL00 Training Project Laboratory 3

Subject code Subject name ECTS credit

Course code Timetable informationCourse type Course language

LA THU:14:15-18:00;Laboratory English

BMEVISZAA00 Introduction to the Theory of Computing 1 4

Subject code Subject name ECTS credit

Course code Timetable informationCourse type Course language

A0 MON:14:15-16:00(IB134);Lecture English

A1 WED:12:15-14:00(IB144);Practice English

 The goal of the subject is to acquire the fundamental mathematicalknowledge (in the area of linear algebra and
number theory) necessaryfor software engineering studies.The main topics are:Analytic geometry of 3-space.
Equations of lines and planes, dotproduct, cross product, mixed product.Vectors in R^n: operations, subspace, linear
independence, basis, dimension.Systems of linear equations, Gaussian elimination.Determinants, their properties.
Matrices, operations on them, inverse, rank.Linear mappings, their matrices, dimension theorem.Change of bases.
Eigenvalues and eigenvectors.Basic concepts in number theory. Euclidean algorithm. Congruences,Euler-Fermat
theorem, linear congruences. Number theoretical algorithms: basic operations, primality testing, public
keycryptography, RSA.Cardinality of infinite sets. Countable and continuum sets.

BMEVISZAA02 Foundation of Computer Science 4

Subject code Subject name ECTS credit

Course code Timetable informationCourse type Course language

A0 MON:12:15-14:00(IB134);Lecture English

A1 WED:12:15-14:00(IB134);Practice English

 The goal of the subject is to acquire the fundamental mathematicalknowledge (in the area of graph theory and
number theory) necessaryfor electrical engineering studies.The main topics are:Basic concepts of combinatorics
(permutations, variations,combinations).Basic concepts of graph theory. Connectivity, trees. Minimum costspanning
tree, normal trees, algorithms for finding them.Shortest path algorithms, finding widest paths in directed
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andundirected grahs.DFS algorithm, PERT method.Euler circuits and Hamilton cycles. Graph coloring.Maximum
flows in networks.Higher connectivity numbers of graphs.Bipartite graphs, matchings in graphs. Planar graphs,
duality.Basic concepts of complexity of algorithms. Polynomially solvable andNP-complete problems.Basic concepts
in number theory. Euclidean algorithm. Congruences,Euler-Fermat theorem, linear congruences. Number theoretical
algorithms: basic operations, primality testing,public key cryptography, RSA.

BMEVISZAB00 Probability Theory 4

Subject code Subject name ECTS credit

Course code Timetable informationCourse type Course language

A0 MON:12:15-14:00(H601);Lecture English

A1 WED:12:15-14:00(H601);Practice English

 The goal of the subject is to acquire the fundamentals of stochasticmodelling.The main topics are:Basic concepts of
probability, Poincare formula.Conditional probability, independence of events. The law of totalprobability and Bayes'
rule.Random variables. Probability distribution function.Discrete random variables (binomial, geometric,
Poisson).Continuous random variales (uniform, exponential, normal). Density function.Expectation and variance.
Markov's and Cheyshev's inequalities.Law of large numbers, central limit theorem.Joint distributions and
independence. Covariance and correlationcoefficient. Conditional distribution, linear regression.

BMEVITMAB00 Databases 5

Subject code Subject name ECTS credit

Course code Timetable informationCourse type Course language

A2 MON:14:15-16:00(IL105);Lecture English

AGY2 THU:12:15-14:00(IL105);Practice English

BMEVITMAC05 Network Technologies and Applications 4

Subject code Subject name ECTS credit

Course code Timetable informationCourse type Course language

A01
TUE:14:15-16:00(IL105); TUE:14:15-16:00(IL105); THU:08:15-

10:00(IL105);
Lecture English

AGY02 THU:08:15-10:00(IL105);Practice English

BMEVITMAK47 Engineering Management Methods 2

Subject code Subject name ECTS credit

Course code Timetable informationCourse type Course language

A12 THU:14:15-16:00(QBF10);Lecture English

 Engineer as a leader (situations and solution): role of informaticians and electrical engineers in the information
based society. General trends, business models and the development of value chains. Leader roles, leader tasks
and situations. Management of IT based, communication related and business functions in a company. Complex
engineering methods in the information transmission and processing, technological and economical optimization of
the related processes. Management problems of resource and time allocation, task distribution and scheduling, and
workforce placement. Decision preparation techniques: statistical and heuristics based methodologies.Innovation
management: tools of innovation management, institutions of innovation management, funding models and typical
calls for applications. Organizations of scientific research and technology development, business models of spin-off
companies. Conception of technological visions about the future, ways to identify technological breakthroughs,
management of generation changes. The process of standardization, its organization and its consequences on
technological markets. Intellectual property rights during the innovation process: protection of technical creations,
neighboring rights, protection of databases. New trends in IP rights: free software licensing models. Processes of
product development and product introduction to the market, market study and marketing methodology. The role of
IT technologies in the product and business development, their contribution to the value creation.

BMEVITMM215 Network Planning 4

Subject code Subject name ECTS credit

Course code Timetable informationCourse type Course language

A7Lecture English

AGY7Practice English

 Backbone Network Design. Network design in general (overview, input/output of the design, design goals, trends,
cost functions). Description of traffic (telephony network traffic, traffic matrix estimation). Network topology and
topology models. Design methods, tools and algorithms. Linear programming, network flow problems. Heuristic
methods: Taboo search, simulated annealing, genetic algorithms, simulated allocation. Protection and Recovery.
Availability (basic concepts, serial - parallel elements). Dedicated and shared protection (self-healing rings, Shared
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Risk Link Group, Suurballe's algorithm). Shared Protection (one-, two-step method), restoration and protection. Multi-
layer protection, traffic management. Access networks planning. Typical design topics. Separation of traffic with
different solutions. Scalability. Cooperation with the First Mile Technologies. Metro Ethernet, Multilayer switching.
Topologies, devices. QoS guarantees. Traffic Management. Protection and Recovery. Wireless access networks
(WLAN, WiMax) design. RF spectrum management, fixed and dynamic channel allocation in order to avoid
interference. Capacity planning strategies to accommodate access points, indoor and outdoor environment. Future
Internet Technologies. Internet protocol weaknesses and proposed solutions

BMEVITMM275 Media and Text Mining 5

Subject code Subject name ECTS credit

Course code Timetable informationCourse type Course language

12Laboratory English

11Lecture English

BMEVITMM280 Information and Network Security 4

Subject code Subject name ECTS credit

Course code Timetable informationCourse type Course language

22Lecture English

23Practice English

 Introduction: objectives of the information and network security, threats and attacks. Cryptography: symmetric key
encryption, block ciphers (DES, 3DES, AES), stream ciphers (RC4), asymmetric key encryption, basics of modulo
arithmetics (RSA, DSA, EC), hash functions (MD5, SHA1), keyed hash functions, keymanagement, keymanagement
protocols, digital signature. Secure network communication: attacks on network security, secure communication
protocols (IPSec , TLS/SSL), Virtual Private Networks, Firewalls, NAT, intrusion detection systems, honeypots,
vulnerability analysis. Security of Wireless Networks: WiFi protection, WEP, WPA and 802.11i protocols.

BMEVITMMA10 Intelligent Transportation Systems 4

Subject code Subject name ECTS credit

Course code Timetable informationCourse type Course language

AE01 TUE:08:15-10:00(IL105);Lecture English

AGY01 THU:10:15-12:00(IL105);Practice English

BMEVITMMA11 Human-Computer Interaction 4

Subject code Subject name ECTS credit

Course code Timetable informationCourse type Course language

A2 MON:12:15-14:00(IB147);Lecture English

AGY2 WED:10:15-12:00(IL105);Practice English

BMEVITMMB03 Engineering Management 4

Subject code Subject name ECTS credit

Course code Timetable informationCourse type Course language

A04Lecture English

 Engineering management (EM) in the knowledge-based society. Definition, role and areas of the EM. The evolution
of the EM discipline. Peculiarities, generic trends and EM of the information, communication and electronic media
technologies (ICT). Managerial elements of the engineering activity. Components and principles of the managerial
activity. Managerial situations, methods and tools. Strategic management. Strategy types and parts. Business
strategic planning methods. Classes of competitive strategies. Implementation of strategy: success factors, progress
tracing. Methods of the strategic direction and control. Complex engineering decision problems, customer-oriented
and systemic approaches, solutions, procedures. Planning and allocation of resources, multi-project management.
Management of organizations. Organization types in the ICT sector. Lifecycle, decision culture of organizations,
change management. Managing cooperation of organizations, complex working groups. Knowledge management.
Knowledge process: accumulation, internalization, adaptation, externalization. Competence. Knowledge sharing and
transfer. Knowledge based systems. Types of the intellectual property, principles of intellectual property rights. Open
access software. Exploitation of the intellectual properties. Intellectual public utilities. ICT specific EM. Technology
management. Technological planning, forecast, transfer, launching, change. Making technology vision, analyzing
driving forces, scenarios. Technology-driven business strategies. Corporate ICT functions. Application of the ICT in
shaping new business strategies, global work-flows, efficient organization structures. Innovation management. Goals
of research, development and innovation. Innovation models and metrics. Management of the innovation process,
quality and risks. Innovation chain: university-industry partnership, role of the government. Multi-tier organization and
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operation of the research-development-innovation management. Innovation financing. National and EU sources,
grants, funds, tenders. Development projects. Technological incubators, innovation centers, start-up companies,
technological consortia in the ICT sector. Product management. Goals and process of the product development.
Markets of the ICT products and services. Market players, competitive environment. Market segmentation. Life-cycle
of the product, and its management. Product pricing, price-sensitivity of the customers. Market-research, sale and
sale-support methods. Business process management. Analyzing, planning, regulating, improving and transforming
corporate business process. Criteria of the process-based management systems. Methods for developing
processes. IT in the corporate value creation. Customer relationship management (CRM), operation support
systems, supply chain management, business continuity management. Special business functions (e.g. billing),
industry-specific systems, IT system architecture of telecommunication service providers. Regulatory environment.
Sector regulation. Goals and principles of the regulation in general and in the networked and public service sectors.
Competition regulation, consumer protection. Regulatory institutions and procedures, ex-ante and ex-post regulation,
self-regulation, public hearing, standards. Regulation of the information and communication technologies and
markets. Technology and marker regulatory models in the ICT sector. Regulatory tasks for deploying the
convergence of the telecommunications, information and media technology sectors. Community and national
regulation of the electronic communications network and services. Framework and specific directives. Rules for the
cooperation of the network operators and service providers. Regulation for managing scarce resources, frequency,
number and address management. Concept for regulating information security, data protection and content.

BMEVIVEA338 Project Laboratory 5

Subject code Subject name ECTS credit

Course code Timetable informationCourse type Course language

1617_1_VIVE
A338_lab_an

gol
Laboratory English

 In the first week of the subject (after the registration week), students apply for the topics or areas offered and
consult with the advisor about the specific tasks. It is recommended to inquire at the department in the examination
period before the semester, if possible. At the beginning of the semester, students and advisors agree on the tasks
to be completed and their schedule. The format of the document summarizing this information (task assignment) and
its submission rules are set by the host department of the subject. At the end of the first term, students must report
the completed work. The report consists of written and oral parts. The formal requirements of the report and its
scheduling are set by the host department of the subject. A topic offered by another faculty, university, or a company
(business organization) can be accepted only if the department assigns a departmental advisor. The external advisor
must be an expert with a university diploma or masterrsquo;s (M.Sc.) degree and must be approved by the
department head. The topic shall be chosen and the documentation shall be written so that the work of the candidate
can be evaluated without releasing information that violates the interests of the company (business organization).
Project Labs can be carried out abroad as well, in any language of instruction at BME: Hungarian, English, French,
German, and Russian. In this case, the topic and the tasks shall be confirmed in advance by the host department of
the subject, similarly to the case of industrial Project Labs. The foreign advisor must write a short report about the
candidatersquo;s work that is evaluated by the departmental advisor. The work carried out abroad needs to be
reported just like Project Labs completed in Hungary. Two or more students can work on a joint project, provided that
the work and the results of each contributor can be unambiguously separated. In the task assignment, tasks to be
solved individually, as well as those to be solved by other students working on the joint project needs to be clearly
stated.

BMEVIVEA421 BSc Thesis Project 15

Subject code Subject name ECTS credit

Course code Timetable informationCourse type Course language

16171A_VIV
EA421_gyak

Practice English

 The thesis topic can be chosen from the topics offered by one of the departments of the Faculty (the department
responsible for the studentrsquo;s specialization or subspecialization, if possible), with the approval of the
department head. A topic offered by another faculty, university, or a company (business organization) can be
accepted only if the head of a department competent in the topic supports it and assigns a departmental advisor.
The external advisor must be an expert with a university diploma or masterrsquo;s (M.Sc.) degree and must be
approved by the department head. The thesis topic shall be chosen and the thesis shall be written so that the work
of the candidate can be evaluated without releasing information that violates the interests of the company (business
organization). With the guidance of an external advisor, the thesis work can be conducted at the premises of a
company (business organization). If the student must complete an internship for the degree and was an intern at the
company (business organization) offering the thesis topic, then the work serving as the basis of the thesis and the
work to complete the internship must be well separated. Thesis work can be carried out abroad as well. In this case,
the topic and the tasks shall be confirmed in advance by a department competent in the field, similarly to the case of
industrial theses. The thesis must meet the Hungarian requirements. The foreign advisor must write a short report
about the candidatersquo;s work and the thesis, and this report shall be submitted to the final examination
committee. The thesis written abroad needs to be defended at the final examination, just like theses written in
Hungary. Besides Hungarian, the thesis may be written in any language of instruction at BME (English, French,
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German, and Russian), depending upon the approval of the departmental advisor. Two or more students can work
on a joint thesis topic (with separate task assignments for each), provided that the work and the results of each
contributor can be unambiguously separated. In the task assignment, tasks to be solved individually, as well as
those to be solved by other students working on the joint topic needs to be clearly stated.The thesis must include the
studentrsquo;s statement that it reports the results of his/her own work. In case of joint thesis topics, the subtasks
that were not solved individually must be clearly highlighted.

BMEVIVEAB00 Electrotechnics 5

Subject code Subject name ECTS credit

Course code Timetable informationCourse type Course language

16171A_VIV
EAB00_lab

TUE:10:15-13:00;Laboratory English

16171A_VIV
EAB00_elm

TUE:08:15-10:00(V1323); WED:08:15-10:00(V1323);Lecture English

 Basic things about Electrotechnics: History. Electricity as energy carrier. AC, DC Current systems. Multiphase
systems. Practical circuit calculation methods Definition of the active, reactive power in single phase and 3-phase
systems. Calculations with instantaneous values and phasors. Positive directions. Definition of the power sign. Y-D
conversion. Nominal values. Per-unit system. Practical calculation methods of energy converters Calculation
methods of magnetic circuits. Symmetrical components method. Three-phase vectors. Transformers Magnetic
materials. Hysteresis and eddy-current losses. Induced voltage. Excitation balance law. Equivalent circuit and its
parameters. Phasor diagram. No-load and short-circuit. Definition of the DROP. 3-phase transformers, connections,
phase-shift, parallel connection. Magnetic field of the electromechanical energy converters Magnetic fields of the
electrical machines: stationary, pulsating and rotating field. Generation of the rotating field. Torque development.
Frequency condition. Operation principles of the basic electromechanical energy converters 3-phase synchronous
machine. Condition of the steady-state torque. Synchronous speed. Cylindrical synchronous machine. Equivalent
circuit. Pole-voltage, armature voltage, synchronous reactance. 3-hase induction machine. Condition of the steady-
state torque. Slip-ring and squirrel-cage rotor. The slip. Equivalent circuit. The DC machine. The commutation.
Power electronics, electrical drives Basic converter connections. Electrical drives: starting, braking, speed
modification. Electrotechnical environment protection Electromagnetic compatibility (EMC). Low and high frequency
effects. Electrostatic discharge. Electromagnetic impulses. Electrical safety regulations Basics, methods, limits,
measurements. Electrical energy storage Chemical, electrical, magnetic, mechanical energy storage. Fuel-cells.
Electrotechnical applications, trends Requirements of sustainable development. Application of alternative energy
sources. Alternative electrical vehicles. New materials and technologies. Superconductivity. Laboratory practices:
middot; Investigation of high-voltage discharges. middot; Electric shock protection. middot; The transformer. middot;
Electrical rotating machines. middot; Non-conventional energy converters.

BMEVIVEAC00 Electric Power Transmission 4

Subject code Subject name ECTS credit

Course code Timetable informationCourse type Course language

1617_1_VIVE
AC00_elm_a

ngol

MON:12:15-14:00(V1323); MON:12:15-14:00(V1323); THU:10:15
-12:00(V1323);

Lecture English

1617_1_VIVE
AC00_gyak_

angol
TUE:14:15-16:00(V1323);Practice English

 The course is intended to provide theoretical knowledge and practical skills in the following fields: structure of the
power system, network transformations, process of power transmission and distribution, network elements used for
transmission and distribution tasks - interpretation and determination of parameters of transmission network
elements used for calculations, representation of the elements - power line and transformer operations - power and
voltage conditions of steady state operation, power losses - application of symmetrical components - fundamental
effects of short-circuits and switches, calculation - Principles of star point earthing, related phemomena - Substation
and busbar topologies - Basics of short-circuit protection Synopsis: 2. Impedances and capacitances of overhead
lines. 4-wire model. Self and mutual impedances and capacitances. Symmetrical impedances and capacitances.
Line asymmetries, symmetrisation. Calculation of series impedances and capacitances of overhead lines. Tower
constructions of overhead lines. Calculation of inductances of overhead lines. Role of the protective wire. Double
circuits, coupling in zero order. 3. Cables. Structure, electric parameters. Warming of cables. Operation of HV
transmission lines. Distributed model, line parameters. Charging power, surge impedance power. Characteristic
electric parameters. Concentrated T and Pi model, U-I phasor diagrams, approximate calculation of Q-flows.
Evaluation of HV line operations: (1) open circuit, voltage profile, (2) active power flows, phase angle difference.
Power losses of transmission networks: interpretation and components. 4. Limits of power transmission. Current
loading, voltage stability, synchronous stability. Increasing transmission capabilities, FACTS devices. Cross-border
capacities: interpretation and definitions. HVDC transmission. HVDC converter stations. Power transmission in HV
AC and DC systems. Structure and application of HVDC. Advantages and disadvantages of HVDC. Operation and
control of HVDC converter stations. 5. Control with HV transformers. Switching of shunt reactors. Effects of
lengthwise and widthwise control of HV transformers in looped networks. Phase shift transformer. 6. MV and LV
networks, voltage control, power losses. Roles in distribution network. Typical transformers, line cross sections,
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electric parameters. Structure of MV and LV networks, voltage profiles, regulations, voltage drops. Voltage control.
MV and LV power losses. 7. Calculation of looped HV networks. Calculation models, basic relationships.
Interpretation and application of I=Y*U and U=Z*I nodal equations. Determination and measurement of Y and Z.
Equivalent models based on Z. Network reduction. 8. Load-flow calculations on looped HV networks. Nonlinear
nature of the task, theorem of iteration solutions. Data, parameters, nodal models. Basic equations, solutions.
Representation of the results. 9. Representation and calculation of short-circuits and switches with symmetrical
components. Comparison of short-circuits. Principles of short-circuit current limitation. Calculation of simultaneous
faults. Asymmetrical loading of 0.4 kV networks. Solutions using phase quantities and symmetrical components.
Interpretation, analysis. Terminal short-circuit of transformers. Currents, effect of Yd and Dy windings. Earthing
transformer, structure, role. Currents and voltages of short-circuits on power lines. Currents and voltages using 4-
wire model. Phasor diagrams, symmetrical components. 10. Earthing methods. Effect of star point earthing in case
of single-phase-to-ground faults, current-voltage phasor diagrams. 11. Voltage sag, loss of phases on 120/MV/0.4
kV radial networks. Phase-to-ground faults, voltage distortion effect of single-phase switch openings, spread of the
effects, role of Yd and Dy transformers. Operation under faulty conditions. Three-phase short-circuit current, short-
circuit power, voltage sag. 12. Busbar and substation topologies, principles. Busbars, feeders, devices, current and
voltage transformers. Double busbar system, breaker-and-half system, other topologies. 13. Protection devices in
the power system. Basic definitions. Role and requirements of protection. Structure and role of protection. Detection
methods. Protection of MV busbar and feeders. Protection of radial networks. Coordination of current thresholds.
Delayed overcurrent protection. Breaker failure protection. Busbar protection. Distance-time characteristic of
protection schemes. 14. Network development. Design standards (ENTSO-E, Operating Rules, Distribution grid
codes), methods, calculations. The European power system. Basic characteristics. Maps, differences between the
European and the Hungarian network. Grid connection. Prerequisites, contracts, fees. Power supply of electric
traction. Circuits, voltage levels feeding stations used in traction.

BMEVIVEAC01 Electrical Machines and Applications 4

Subject code Subject name ECTS credit

Course code Timetable informationCourse type Course language

1617_1_VIVE
AC01_elm_a

ngol

TUE:16:15-18:00(V1323); TUE:16:15-18:00(V1323); WED:16:15-
18:00(V1323);

Lecture English

1617_1_VIVE
AC01_gyak_

angol
WED:16:15-18:00(V1323);Practice English

 Transformers Single-phase and 3-phase transformers. Steady-state and transient operation. Unbalanced load of the
3-phase transformers. Special transformers. Windings of the rotation machines, torque development Concentrated
and distributed winding (slots). The induced voltage, the developed air-gap filed, the stray field. Force and torque
development and calculation. Induction machines Equivalent circuit and torque development. Deep-slot and double-
slot rotors. Effect of the spatial harmonics. Starting and speed modification methods. Asymmetric operation, stator
and rotor asymmetry. Single-phase and auxiliary-phase machines. Synchronous machines Cylindrical rotor case:
Equivalent circuit and torque development. Motor and generator operation. Stability. Effect of the salient-pole.
Reluctance machines. Permanent-magnet machines. Synchronous and induction linear machines. DC machines
Armature windings. The role of the auxiliary and compensating windings. Separate, parallel and mixed excitation,
characteristics. Starting and speed modification. Modern calculation methods Finite element method (FEM). Poisson
equation. Lagrange interpolation polynom. Dirichlet and Neumann conditions. Simple 2D promlem. Presentation of
the QuickField, Flux2D and Motorpro, MotorCad software. Applications of electrical machines Household electrical
machines. Electrical machines in consumer electronics. Electrical machines in vehicles. Magnetically levitated trains.
Superconducting generators and motors. Servo motors. Kinetics of electrical drives Reduction of torques and
masses to common shaft. Motion equation of the electrical drives. Stability criterion of drives. Definition of time
constants. Design of electrical drive Protection levels. Operation condition of electrical motors. Thermal conditions.
Selection of electrical motors. Applications of electrical drives Speed modification and braking methods of DC urban
electrical vehicles. Voltage source inverter-fed induction machine driven trolley-bus. Semiconductor-based DC drive
driven trains. Inverter-fed trains. Wind generators. The practices: middot; Calculation of electromagnetic forces
middot; Single-phase transformers middot; Parallel operation of transformers middot; Connections of transformers
middot; 3-phase transformers middot; AC windings middot; Calculation of the induced voltage middot; Steady-state
operation of induction machines middot; Starting of induction machines middot; Steady-state operation of
synchronous machines

BMEVIVEAC02 Electrical Equipment and Insulations 4

Subject code Subject name ECTS credit

Course code Timetable informationCourse type Course language

1617_1_VIVE
AC02_elm_a

ngol

WED:08:15-10:00(V1420); WED:08:15-10:00(V1420); FRI:10:15-
12:00(V1323);

Lecture English

1617_1_VIVE
AC02_gyak_

angol
TUE:14:15-16:00(V1323);Practice English

Page 13.



 The aim is to provide knowledge about the low and high voltage switchgears, basics of their operation and selection,
the interaction between the switchgears and the electric network, insulators applied in electric devices and
equipment. Synopsis: Week 1: Categorization of electric switchgears and apparatus, their role in the low, medium
and high voltage networks and their functions in the operation of substations. Duties of electrical insulation in
apparatus and stresses affecting them. Operation phases of switchgears and calculation of their load. Week 2:
Discharges in gaseous insulation. Basic properties of the electric arc, its quenching and behaviour as a circuit
element. Goals and methods of electric arc protection. Properties of sulphur-hexafluoride gas as an arc quenching
medium. Week 3: Construction and operation of sulphur-hexafluoride circuit breakers and metal-clad switchgear.
Construction and operation of medium and low voltage circuit breakers and fuses. Apparatus of the medium voltage
overhead distribution network. Week 4: Aspects of the selection of electrical apparatus. Types of low voltage
switches and their role in the electrical supply of homes, offices and industrial facilities. Standards related to building
electrification. Week 5: Basics of electrical design. Phases of design and the required documentation. Standard
symbols. Week 6: Physical processes in insulation at low electric field: conduction and polarization. Week 7:
Physical processes in liquid and solid insulation at high electric field: breakdown and flashover. Week 8: Duties and
stresses of insulation. Coordination of insulation levels. Week 9: Construction and operation of overvoltage
protecting devices. Week 10: Basics of design on electrical stress. Economic use of insulation. Potential control.
Week 11: Insulation of transformers and the applied insulating materials. Insulation of rotating machines and the
applied insulating materials. Construction of high voltage current and voltage transformers and their insulation
system. Week 12: Construction and insulation of overhead lines and the applied insulating materials. Construction of
cables and the applied insulating materials. Week 13: Generation and measurement of high voltage ndash; DC, AC
and aperiodic voltage impulse, high frequency and damping impulse. Week 14: Basics of standard commissioning
tests of electrical apparatus, electrical commissioning tests. Calculations in the following topics: Loads of switchgear.
Switch-on transients and let-through current calculation at DC and AC voltage. Transient recovery voltage
calculation in case of short circuit at the busbar, on the network and in the dangerous zone. Calculation of electrical
stress in the most common insulation arrangements.

BMEVIVEAL02 Training Project Laboratory 3

Subject code Subject name ECTS credit

Course code Timetable informationCourse type Course language

1617_1_VIVE
AL02_lab_an

gol
THU:14:15-18:00;Laboratory English

BMEVIVEMA04 Protection Systems and Measurement Technology 4

Subject code Subject name ECTS credit

Course code Timetable informationCourse type Course language

1617_1_VIVE
MA04_elm_a

ngol
MON:10:15-12:00(V1323);Lecture English

1617_1_VIVE
MA04_gyak_

angol
WED:10:15-12:00(V1323);Practice English

BMEVIVEMA05 Electric Energy Market 4

Subject code Subject name ECTS credit

Course code Timetable informationCourse type Course language

1617_1_VIVE
MA05_elm_a

ngol
Lecture English

1617_1_VIVE
MA05_gyak_

angol
Practice English

BMEVIVEMA08 Electric Vehicles 4

Subject code Subject name ECTS credit

Course code Timetable informationCourse type Course language

16171A_VIV
EMA08_elm_

angol
Lecture English

16171A_VIV
EMA08_gyak

_angol
Practice English
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