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  2. Pre-Requisites

It is recommended that the student has specific knowledge about circuits theory, electrical machines, electrical installations, control, electronics and power
electronics.

  3. Justification in the curriculum, relation to other subjects and to the profession

At the Order CIN/311/2009, 9th of February, the requirements for the verification of the official University degrees that set up the practice of the Industrial Engineer
are stablished. It that Order, the minimum amount of credits are stablished equal to 30 European credits for the Industrial Technologies module and 15 for the
Installations, facilities and complementary buildings. Among them, it is stablished to have proper knowledge about specific and technologic issues related to
electrical engineering and energy engineering, infrastructures, etc. Electric Energy Systems subject is completely covering the competences included in that
Order, such as knowledge and ability for the analysis and design of generation systems, transmission and distribution of electric energy, knowledge and abilities
that allow the understanding, analysis, operation and management of different energy sources and partially covering others such as knowledge and abilities to
design electrical installations and fluids, lighting, air conditioning systems, energy efficiency acoustics, communication networks, home automation, smart
buildings and security installations.

Electric Energy Systems subject is providing the basic knowledge about the operation and control of the electric power systems as well as the basic concepts to
design an electrical installation

  4. Degree competences achieved in this course
Course competences
Code Description

A01

To have appropriate knowledge of the scientific and technological aspects of mathematical, analytical and numerical methods in
engineering, electrical engineering, energy engineering, chemical engineering, mechanical engineering, continuous medium
mechanics industrial electronics, automation, manufacturing, materials, quantitative management methods, industrial computing, town
planning, infrastructures, etc.

A02 To plan, calculate and design products, processes, facilities and plants.
A04 To conduct research, development and innovation in products, processes and methods.
B01 Knowledge and capacity for the analysis and design of systems for generating, transporting and generating electricity.
B06 Knowledge and capacity to understand, analyse, exploit and manage different energy sources.
CB06 Knowledge and skills to organise and manage enterprises.
CB07 Strategy and planning knowledge and skills applied to different organisational structures.
CB09 Knowledge of financial and costs accounting.
CB10 Knowledge of information systems for management, industrial organisation, production, logistics and quality management systems.

D04
Knowledge and abilities to plan and design electrical and fluid installations, lighting, heating and ventilation, energy saving and
efficiency, acoustics, communications, domotics, Smart buildings and security installations.

  5. Objectives or Learning Outcomes
Course learning outcomes
Description
Acquire basic knowledge for designing an electrical installation: sizing, transformer centres, protection, conductors, etc.
Acquire basic knowledge for understanding and analysing the problem of tension and frequency control.
Acquire basic knowledge for modelling and determining optimal charge flows.



Understand the importance of studying the safety of electrical energy systems.
Understand the importance of state estimation in the operational safety of a system.

  6. Units / Contents
 Unit 1: Introduction to Electric Energy Sistems
 Unit 2: Load flow, optimal load flow
 Unit 3: Fequency and voltage control
 Unit 4: Operation of the generation system
 Unit 5: Shortcircuit analysis and protection systems
 Unit 6: Power system state estimation
 Unit 7: Electrical installations
  ADDITIONAL COMMENTS, REMARKS

The following Lab Practice are expected to be conducted:

- Practice 1: Load flow

- Practice 2: shortcircuits and protections

  7. Activities, Units/Modules and Methodology

Training Activity Methodology
Related Competences
(only degrees before RD
822/2021)

ECTS Hours As Com Description

Class Attendance (theory) [ON-
SITE]

Lectures
A01 A02 A04 B01 B06
CB06 D04

1.08 27 Y N

Class Attendance (practical) [ON-
SITE]

Practical or hands-on activities
A01 A02 A04 B01 B06
CB06 D04

0.96 24 Y N

Writing of reports or projects [OFF-
SITE]

Practical or hands-on activities
A01 A02 A04 B06 CB06
CB07 CB09 CB10 D04

1.8 45 Y N

Project or Topic Presentations [ON-
SITE]

Assessment tests
A01 A02 A04 B01 B06
CB06 CB07 CB09 CB10
D04

0.24 6 Y N

Progress test [ON-SITE] Assessment tests
A01 A02 A04 B01 B06
CB06 CB07 CB09 CB10
D04

0.12 3 Y Y

Study and Exam Preparation [OFF-
SITE]

Self-study
A01 A02 A04 B01 B06
CB06 CB07 CB09 CB10
D04

1.8 45 Y N

Total: 6 150  
Total credits of in-class work: 2.4 Total class time hours: 60

Total credits of out of class work: 3.6 Total hours of out of class work: 90
As: Assessable training activity
Com: Training activity of compulsory overcoming (It will be essential to overcome both continuous and non-continuous assessment).

  8. Evaluation criteria and Grading System

Evaluation System
Continuous
assessment

Non-
continuous
evaluation*

Description

Practicum and practical activities reports assessment 5.00% 0.00%
Evaluation of the reports made by the student related to the
Practice Lab

Progress Tests 35.00% 40.00% Evaluation of the Practice topics

Final test 60.00% 60.00% A minimum mark of 4.5 out of 10 is required

Total: 100.00% 100.00%  
According to art. 4 of the UCLM Student Evaluation Regulations, it must be provided to students who cannot regularly attend face-to-face training activities the
passing of the subject, having the right (art. 12.2) to be globally graded, in 2 annual calls per subject , an ordinary and an extraordinary one (evaluating 100% of
the competences).

Evaluation criteria for the final exam:
Continuous assessment:
Assessment of the theory and practice knowledge. The exam associated with the theory concepts may include one section with questions and another with
problems, being necessary to obtain a minimum mark of 4.5 out of 10 in each section to pass this theory exam.
The average mark of the laboratory reports will represent 5% of the final mark obtained. The mark obtained at the theory exam will represent 65% of the final
mark, and the evaluation of the practice knowledge will represent the last 30% (in case this knowledge has not been previously passed through the
continuous evaluation).
In any case, in order to pass this subject, a minimum mark of 4.5 out of 10 is required in both theory and practice knowledge.

Non-continuous evaluation:
Both parts, theory and practice, are evaluated.

Specifications for the resit/retake exam:
The evaluation criteria in the extraordinary examination session are the same as in the ordinary examination session. Those students who have failed any part of
the subject (theory or practice) will be evaluated of both parts, representing the practice exam the 35% of the final mark in this case.
Specifications for the second resit / retake exam:
In this special call, the marks obtained in previous years are not used for the present.



  9. Assignments, course calendar and important dates
Not related to the syllabus/contents
Hours hours
Project or Topic Presentations [PRESENCIAL][Assessment tests] 6
Progress test [PRESENCIAL][Assessment tests] 3
Study and Exam Preparation [AUTÓNOMA][Self-study] 45

Unit 1 (de 7): Introduction to Electric Energy Sistems
Activities Hours
Class Attendance (theory) [PRESENCIAL][Lectures] 3
Writing of reports or projects [AUTÓNOMA][Practical or hands-on activities] 4

Unit 2 (de 7): Load flow, optimal load flow
Activities Hours
Class Attendance (theory) [PRESENCIAL][Lectures] 4
Class Attendance (practical) [PRESENCIAL][Practical or hands-on activities] 8
Writing of reports or projects [AUTÓNOMA][Practical or hands-on activities] 10

Unit 3 (de 7): Fequency and voltage control
Activities Hours
Class Attendance (theory) [PRESENCIAL][Lectures] 4
Class Attendance (practical) [PRESENCIAL][Practical or hands-on activities] 6
Writing of reports or projects [AUTÓNOMA][Practical or hands-on activities] 11

Unit 4 (de 7): Operation of the generation system
Activities Hours
Class Attendance (theory) [PRESENCIAL][Lectures] 4
Writing of reports or projects [AUTÓNOMA][Practical or hands-on activities] 6

Unit 5 (de 7): Shortcircuit analysis and protection systems
Activities Hours
Class Attendance (theory) [PRESENCIAL][Lectures] 4
Class Attendance (practical) [PRESENCIAL][Practical or hands-on activities] 6
Writing of reports or projects [AUTÓNOMA][Practical or hands-on activities] 6

Unit 6 (de 7): Power system state estimation
Activities Hours
Class Attendance (theory) [PRESENCIAL][Lectures] 4
Class Attendance (practical) [PRESENCIAL][Practical or hands-on activities] 4
Writing of reports or projects [AUTÓNOMA][Practical or hands-on activities] 4

Unit 7 (de 7): Electrical installations
Activities Hours
Class Attendance (theory) [PRESENCIAL][Lectures] 4
Writing of reports or projects [AUTÓNOMA][Practical or hands-on activities] 4

Global activity
Activities hours
Class Attendance (practical) [PRESENCIAL][Practical or hands-on activities] 24
Writing of reports or projects [AUTÓNOMA][Practical or hands-on activities] 45
Class Attendance (theory) [PRESENCIAL][Lectures] 27
Project or Topic Presentations [PRESENCIAL][Assessment tests] 6
Progress test [PRESENCIAL][Assessment tests] 3
Study and Exam Preparation [AUTÓNOMA][Self-study] 45

Total horas: 150
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