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Study Program: Power Systems Engineering
Year: Il

Semester: |l

ECTS Credits: 3
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Assessment: Verification

Lecturer: Lecturer PhD Eng. Bratu Cristian

SCOPUL DISCIPLINEI

COURSE PURPOSE

ofera studentilor cunostintele fundamentale
despre sursele de energie, modul in care acestea
pot fi exploatate si convertite in forme
utilizabile, precum si tehnologiile asociate
conversiei energetice.

it provides students with fundamental
knowledge about energy sources, how they can
be exploited and converted into usable forms, as
well as the technologies associated with energy
conversion.

CERINTE PREALABILE

PREREQUISITES

Fizica, Chimie, Bazele termotehnicii, Mecanica
fluidelor, Introducere in inginerie energetica.

Physics, Chemistry, Fundamentals of
Thermotechnics, Fluid Mechanics, Introduction
to Energy Engineering.

OBIECTIVE

OBIJECTIVES

¢ Cunoasterea tipurilor de resurse
energetice disponibile la nivel global si
national

 Intelegerea principiilor de conversie a
energiei dintr-o forma fin alta (termica,
mecanica, electrica, chimica).

¢ Evaluarea eficientei si impactului asupra
mediului al sistemelor energetice.

¢ Aplicarea cunostintelor in proiectarea si
optimizarea sistemelor de producere si
conversie a energiei.

¢ Knowledge of the types of energy resources
available at the global and national level.

e Understanding the principles of energy
conversion from one form to another (thermal,
mechanical, electrical, chemical).

¢ Evaluation of the efficiency and environmental
impact of energy systems.

¢ Application of knowledge in the design and
optimization of energy generation and
conversion systems.

CONTINUT CURS

LECTURE CONTENT

1. Energia. Forme de energie.

2. Notiuni de termodinamica. Principiile
termodinamicii. Ecuatia de stare. Diagrame si
transformari termodinamice.

3. Sistemul energetic national. Surse si resurse
energetice. Sistemele de conversie a energiei -
directa si indirecta. Clasificarea centralelor
electrice.

4. Centrale termoelectrice (CTE). Schema de
principiu simplificatd, elementele componente si

1. Energy. Forms of energy.

2. Basics of thermodynamics. Principles of
thermodynamics. Equation of state.
Thermodynamic diagrams and transformations.
3. The national energy system. Energy sources
and resources. Energy conversion systems —
direct and indirect. Classification of power
plants.

4. Thermal power plants (TPP). Simplified
schematic diagram, main components, and
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principiul de functionare a unei CTE. Principalele
transformari energetice si termodinamice dintr-
o CTE. Principalele circuite dintr-o CTE.
Randamentul termic si randamentul global.
Metode de Timbunatdtire a randamentului.
Complexul Energetic Oltenia.

5. Conversia nuclearo-electrica. Notiuni de fizica
nucleara. Combustibili nucleari. Reactii nucleare.
Clasificarea centralelor  nuclearo-electrice.
Reactorul nuclear. Protectia nucleara.
Nuclearelectrica.

6. Conversia energiei hidraulice Tn energie
electrica. Centrale hidroelectrice de mare
putere. Generalitati. Potentialul hidroenergetic
al Romaniei. Amenajare hidroenergetica.
Elementele componente ale CHE. Scheme de
amenajare CHE. Centrale hidroelectrice cu
acumulare prin pompare. Turbine hidraulice.
Hidroelectrica.

7. Centrale cu turbine cu gaze (CTG).
Componentele CTG. Turbine cu gaze in circuit
inchis si deschis. Cicluri mixte abur — gaze.

operating principle of a TPP. Main energy and
thermodynamic transformations in a TPP. Main
circuits in a TPP. Thermal efficiency and overall
efficiency. Methods for improving efficiency.
Oltenia Energy Complex.

5. Nuclear-electric conversion. Basics of nuclear
physics. Nuclear fuels. Nuclear reactions.
Classification of nuclear power plants. Nuclear
reactor. Nuclear protection. Nuclearelectrica.

6. Hydraulic energy conversion to electricity.
Large-scale hydroelectric power plants. General
overview. Hydropower potential of Romania.
Hydropower development. Components of a
hydroelectric power plant (HEP). HEP layout
schemes. Pumped-storage hydroelectric plants.
Hydraulic turbines. Hidroelectrica.

7. Gas turbine power plants (GTP). Components
of GTP. Closed- and open-circuit gas turbines.
Combined steam—gas cycles.

METODE DE EVALUARE

EVALUATION METHODS

Verificare

Verification

COMPETENTE DOBANDITE

ACQUIRED COMPETENCIES

e Cunoasterea principalelor resurse energetice
(fossile si regenerabile) si a potentialului lor de
utilizare.

e Capacitatea de a analiza si proiecta sisteme
energetice pentru generarea, transportul si
distributia energiei.

e Aplicarea cunostintelor in dimensionarea,
operarea si intretinerea instalatiilor energetice.

e Evaluarea eficientei energetice si a impactului
asupra mediului al diferitelor tehnologii de
conversie.

e Knowledge of the main energy resources
(fossil and renewable) and their utilization
potential.

¢ Ability to analyze and design energy systems
for the generation, transmission, and
distribution of energy.

e Application of knowledge in the sizing,

operation, and maintenance of energy
installations.

e Evaluation of energy efficiency and
environmental impact of various energy

conversion technologies.
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