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RAMON CAUMONS SANGRA - N3021, N3022,

JOSEP FONT MATEU - N3011, N3012.

Professors de teoria:
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It is recommended to have completed the subjects of mathematics and physics.

DEGREE COMPETENCES TO WHICH THE SUBJECT CONTRIBUTES

Specific:

1 Industri. CE10. Theoretical knowledge and use of circuits and electrical machines.

1 Disseny. D11. Knowledge of beginning of electric and electronic systems and its application to resolve engineering problems.

2 Disseny. D12. Knowledge of parts and function of basic electric power systems and its application to resolve engineering problems.
3 Disseny. D13. Knowledge of elements, laws and basic methods of electric circuit analysis and its application to resolve engineering

problems.

4 Disseny. D14. Knowledge of electric machines constitutions and function and its application to resolve engineering problems.
5 Disseny. D15. Knowledge of constitution of electric installations and LUMINOTECNICAS

Transversal:

T1. EFFECTIVE USE OF INFORMATION RESOURCES - Level 2. Designing and executing a good strategy for advanced searches using
specialized information resources, once the various parts of an academic document have been identified and bibliographical references
provided. Choosing suitable information based on its relevance and quality.

T2. SELF-DIRECTED LEARNING - Level 2: Completing set tasks based on the guidelines set by lecturers. Devoting the time needed to
complete each task, including personal contributions and expanding on the recommended information sources.
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TEACHING METHODOLOGY

- In the theory and problem classes, the theoretical foundations of the programmed subjects will be exposed and developed. They will
consist of theoretical explanations complemented with activities aimed at stimulating participation, discussion and critical analysis by

students. Exercises corresponding to the subjects covered will be proposed and solved.

- During the laboratory hours, students will carry out the programmed practical exercises related to the theoretical topics. The

laboratory activities will be evaluated through specific tests.
An assessable monographic work will be carried out regarding a topic of the subject.

LEARNING OBJECTIVES OF THE SUBJECT

To familiarize the student with the components, devices, machines and systems of Electrical Engineering.

To know the main forms of electricity generation from conventional and renewable sources.

To familiarize the student with the practice of electrical measurements.

To present the basic elements that form part of electrical circuits.
To use the equations that relate voltage and current.

To analyze direct and alternating current electrical circuits in permanent, single-phase and three-phase regimes.

To know the basic models of power transformers.

To identify the different components of an electrical installation.

To select the basic device for an electrical installation.

To know the principles of electrical pricing.

To introduce the basic aspects of lighting.

To know the main industrial applications of the different electrical machines.

STUDY LOAD
Type Hours Percentage
Hours large group 45,0 30.00
Hours small group 15,0 10.00
Self study 90,0 60.00

Total learning time: 150 h

CONTENTS

-Topic 1: Introduction to electrical systems.

Description:

1.1.- Introduction to Electrical Power Systems.

1.2.- Basic concepts of the generation, transport, distribution and use of electrical energy.
1.3.- Basic topological concepts of electrical circuits. Graphs.

1.4.- Topological laws of circuits. Matrix formulation

1.5.- Tellegen's theorem.

Specific objectives:
Introduce the student to the knowledge of the basic concepts of electrical systems.

Full-or-part-time: 9h 30m
Theory classes: 4h
Self study : 5h 30m
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- Topic 2: Fundamentals of electrical circuits analysis.

Description:

2.1.- Constituent elements of electrical circuits. Linear and nonlinear models.

2.3.- 2-terminal LTI elements: Resistances, inductances and capacitances.

2.4.- Simple resistive circuits: series circuits. Parallel circuits. Series-parallel circuits.
2.5.- Independent voltage and current sources.

2.6.- Singular circuits.

2.7.- Analysis of simple circuits.

2.8.- Voltage divider and current divider

2.9.- Study of power in dc circuits.

2.10.- Equivalent Schemes.

Practice 1: Measurements in electrical circuits. Measuring devices.

Specific objectives:
- Study the constituent elements of electrical circuits.
- Solve simple direct current circuits with resistors.

Full-or-part-time: 17h
Theory classes: 5h
Laboratory classes: 2h
Self study : 10h

title english

Description:

3.1.- LTI Circuits with Resistances and Independent Current Sources.

3.2.- Generalized Formulation of Kirchhoff's Laws and OHM's Law

3.3.- General Circuit Analysis: Node Method.

3.4.- LTI Circuits with Resistances and Independent Current Sources and Independent Voltage Sources.
3.5.- General Circuit Analysis: Modified Node Method (MNA).

Practice 2: DC circuits.

Full-or-part-time: Sh
Theory classes: 3h
Self study : 6h

Topic 4: Single-phase alternating current circuits.

Description:

4.1.- Periodic waveforms.

4.2.- Sinusoidal waveforms.

4.3.- Analysis of single-phase circuits in sinusoidal steady state.
4.4.- Magnetic couplings.

4.5.- Application of theorems.

4.6.- Power in sinusoidal steady state.

4.7.- Power factor correction.

Practice 3 - AC Single-phase circuits.

Full-or-part-time: 20h
Theory classes: 6h
Laboratory classes: 2h
Self study : 12h
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-Topic 5: Three-Phase Circuits

Description:
5.1.- Polyphasic Circuits.
5.2.- Three-Phase Circuits.

5.3.- Analysis of three-phase circuits in sinusoidal permanent regime.

5.4.- Millman's Theorem.
5.5.- Powers and power factor correction.
5.6.- Per unit method.

Practice 4 - AC three-Phase Circuits.

Full-or-part-time: 17h
Theory classes: 5h
Laboratory classes: 2h
Self study : 10h

-Topic 6: Transformers.

Description:

6.1.- The ideal and actual transformer.
6.2.- The single-phase transformer.
6.3.- The three-phase transformer.
6.4.- Autotransformer.

6.5.- Measurement transformers.

Specific objectives:
- Known about the main applications of transformers.
- Known the basic models of transformers.

Full-or-part-time: 12h
Theory classes: 4h
Self study : 8h

-Topic 7: Basic concepts of electrical installations.

Description:

7.1.- General ideas.

7.2.- Basic parts in an electrical installation.
7.3.- Low voltage electrical equipment.

7.4.- Safety in electrical installations.

7.5.- Calculation of the conductor cross-section.
7.6.- Pricing of electrical energy.

Practice 5 - Protection elements in LV electrical installations.

Specific objectives:

- Know the basic concept of electrical installation in BT (IEBT).
- Recognize the applicable legal regulations and how to find it.

- Know, identify and select the protection elements.
- Carry out calculations of conductor sections.

Full-or-part-time: 26h
Theory classes: 8h
Laboratory classes: 2h
Self study : 16h

Date: 15/07/2026

Page: 4/ 6



UNIVERSITAT POLITECNICA
DE CATALUNYA

BARCELOMNATECH

-Topic 8: Lighting technology

Description:

8.1- Basic principles of lighting technology.
8.2- Fundamental quantities.

8.3.- Light generation. LED lamps.

8.4.- Photometry.

8.5.- Interior lighting. Regulations.

8.6.- Energy efficiency.

Full-or-part-time: 22h
Theory classes: 6h
Guided activities: 4h
Self study : 12h

-Topic 9: Introduction to electrical machines.

Description:

9.1.- Rotating electrical machines. Definition, constitution and classification.

9.2.- Losses. Torque. Efficiency.

9.3.- Rotating magnetic fields.

9.4.- Three-phase asynchronous motor. Constitution and operating principle.

9.5.- Power balance and characteristic curves of the three-phase asynchronous motor.
9.6.- Speed allJ&aOOvariation of the three-phase asynchronous motor.

9.7.- Direct current motor. Constitution and operating principle.

Practice 6.- Three-phase asynchronous motor. Starting and regulation methods.

Specific objectives:
- Provide the basic technological aspects of electrical machines and the service selected for specific applications.

Full-or-part-time: 14h
Theory classes: 4h
Laboratory classes: 2h
Self study : 8h

GRADING SYSTEM

Exams: E1 (PARTIAL), E2 (FINAL)

Practices: PR

Works: TR

QUALIFICATION = 0.31*E1+0.49*E2+0.15*PR+0.05*TR

Re-evaluation: Of the part corresponding to the E1 and E2 exams, according to the re-evaluation criteria fixed in the EPSEVG
regulations.

The minimum requirement on the QUALIFICATION for assisting reavaluacio is 2.

EXAMINATION RULES.

- The written tests are face-to-face and individual.
- In the laboratory practices, the previous preparation, the face-to-face work, the results and the knowledge achieved will be
evaluated.
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