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1. IDENTIFYING DATA

Degree Double Degree in Civil Engineering and Management of International
Civil Engineering Projects
First Degree in Civil Engineering

Type and Year Compulsory. Year 3
Compulsory. Year 3

Faculty School of civil Engineering

Discipline
Energy Systems

Course unit title and
code

5341 - Energy Systems

Number of ECTS
credits allocated

6 Term Semester based (1)

Knowledge Field Architecture, construction, building and urban planning, civil engineering

Web https://web.unican.es/estudios/Documents/Guias/2025/es/G1976.pdf

Language of
instruction

Spanish English Friendly Yes Mode of delivery Face-to-face

Department DPTO. INGENIERIA ELECTRICA Y ENERGETICA

Name of lecturer CARMELA ORIA ALONSO

E-mail carmela.oria@unican.es

Office E.T.S. de Ingenieros Industriales y de Telecomunicación. Planta: - 3. DESPACHO PROFESORES (S3066)

Other lecturers

4. OBJECTIVES

Students will learn the fundamentals of single-phase and three-phase circuits, as well as electrical machines. They will become familiar
with the basic concepts of low-voltage electrical installations, as well as the principles of instrumentation and control using
programmable logic controllers. They will apply the fundamental concepts of electricity and energy to understand and calculate the
operating parameters of power plants.

6. SUBJECT PROGRAM

CONTENTS
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1 Single-phase alternating-current electrical circuits (Introduction. Circuit analysis (Kirchhoff’s laws, mesh-current method).
Power in single-phase sinusoidal AC circuits. Boucherot’s theorem. Thévenin’s theorem. Electrical installations with multiple
loads. Power factor correction).

2 Three-phase alternating-current electrical circuits (Introduction. Balanced star and delta connections. Impedance equivalence.
Power in three-phase AC systems. Power factor correction in three-phase systems. Power measurement in three-phase
systems).

3 General Aspects of Electrical Machines (Introduction. Magnetic circuits. General principles of electrical machines. Transformer
(constructional aspects, operation of the single-phase transformer, testing of the single-phase transformer, single-phase
transformer under load, three-phase transformer). Three-phase induction motor (constructional aspects, operation of the
induction motor, testing of the induction motor, torque and torque-speed characteristic).

4 Electrical Power Systems. Power Plants (Introduction. Electrical power generation. Electricity transmission and distribution
networks. Electrical energy consumption. Hydroelectric power plants (purpose and classification, operating principle, main
components, hydraulic turbines, hydroelectric power plants in Spain)).

5 Electrical Lines. Electrical Installations (Characteristics of electrical lines. Electrical line parameters. Electrical line calculations
(load forecasting, sizing criteria, maximum current-carrying capacity, allowable voltage drop). Introduction to electrical
installations. Safety in electrical installations. Electrical switchgear. Earthing arrangements. Low-voltage electrical installations.
Applied instrumentation and automation).

7. ASSESSMENT METHODS AND CRITERIA

Description Type Final Eval. Reassessme
nt

%

Laboratory practices. The mark for laboratory sessions
will take into account the student’s participation and
engagement during the Laboratory Practice sessions, as
well as the report on each practice session that must be
submitted afterwards. Laboratory

Laboratory evaluation No No 10,00

First partial written test. Halfway through the semester.
Theory and problem-solving content from Topics 1 and
2. Retakeable through the final examinations in the
ordinary and extraordinary examination periods.

Written exam Yes Yes 40,00

Second partial written test. At the end of the semester.
Theory and problem-solving content from Topics 3, 4
and 5. Retakeable through the final examinations in the
ordinary and extraordinary examination periods.

Written exam Yes Yes 40,00

Continuous assessment activities carried out throughout
the semester. These activities cannot be retaken.

Others No No 10,00

TOTAL 100,00

Observations

Students may pass the course in two ways:

1. CONTINUOUS ASSESSMENT

Students must obtain a minimum average mark of 5 out of 10 in the two written tests, the laboratory practice reports, and the continuous
assessment activities.

- First partial written test (40%):
The First Partial Examination, P1, will be a written examination including theory and problems, covering lessons 1 and 2, and will take
place halfway through the semester. The minimum mark required for this examination to be compensated with the remaining marks will
be 4 out of 10. This examination may be retaken in the ordinary and/or extraordinary examination periods, on the dates established by
the School management. In addition, students who have achieved the minimum required mark but wish to improve their grade may sit
the examination again, and the highest mark obtained will be considered.

- Second partial written test (40%):
The Second Partial Examination, P2, will be a written examination including theory and problems, covering lessons 3, 4 and 5, and will
take place at the end of the semester. The minimum mark required for this examination to be compensated with the remaining marks
will be 4 out of 10. This examination may be retaken in the ordinary and/or extraordinary examination periods, on the dates established
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by the School management. In addition, students who have achieved the minimum required mark but wish to improve their grade may
sit the examination again, and the highest mark obtained will be considered.

- Laboratory practice sessions (10%):
Attendance at all Laboratory Practice sessions, PL, will be mandatory in order to pass the course, both for students following continuous
assessment and for those opting for final assessment. The laboratory practice sessions will be assessed through the submission of
assignments or reports within the established deadline. Students who have attended the laboratory practice sessions and obtained a
passing mark in the required reports but have not passed the course will not be required to repeat the laboratory practice sessions in the
following academic year, and their laboratory report marks will be retained for one year. This activity has no minimum required mark and
cannot be retaken.

- Continuous assessment activities (10%):
In order to carry out these continuous assessment activities, EC, students must attend at least 80% of the face-to-face activities of the
course, namely theory and problem-solving classes. For attendance to be assessed positively, aspects such as attitude, active
participation in class, problem solving, submission of the assigned tasks within the established deadline, etc., will be taken into account.
Specifically, students may be required to submit written assignments, solve problems, complete Moodle questionnaires, etc. The
activities proposed will be aligned with the teaching schedule of the course and will aim to promote students’ continuous engagement
and active participation in the face-to-face activities of the course throughout the semester. Due to their nature, these activities cannot
be retaken. No minimum mark is required for these activities.

The weighted average mark of students following the continuous assessment system will be calculated as follows:
0.4·P1 + 0.4·P2 + 0.1·PL + 0.1·EC

If the minimum mark required in the partial examinations, P1 or P2, is not achieved, the final mark will be the lower of the following two
values: the weighted average mark obtained or 4.9.

2. FINAL ASSESSMENT

Students who have attended the laboratory practice sessions but have not followed the continuous assessment system, and who have
attended less than 80% of the face-to-face activities, namely theory and problem-solving classes, may sit the partial examinations of
the course, P1 and P2, under the same conditions as students following continuous assessment. However, they will not be able to obtain
marks for the continuous assessment activities, EC.

Their mark will be calculated using the following expression:
0.4·P1 + 0.4·P2 + 0.1·PL

In order to pass the course through final assessment, students must also obtain a minimum mark of 4 out of 10 in each partial
examination, P1 and P2, and a weighted average mark equal to or higher than 5 out of 10 using the expression indicated above.

Observations for part-time students

The assessment of part-time students will be carried out according to the same criteria as those applied to full-time students.
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