Optimizarea reglajului frecventa - putere activa intr-un sistem
electroenergetic

Abstract

in sistemele electroenergetice actuale, variatiile mari de cerere si de generare de energie electrici conduc la
necesitatea optimizarii sistemului automat de reglaj frecventa — putere activa (RAf-P). Rolul acestui sistem este
de a mentine frecventa sistemului in limitele prescrise in jurul valorii nominale (ex. S0Hz in ENTSOE),
indiferent de fluctuatiile de putere activa care apar. Aceastd lucrare propune optimizarea sistemului RAf-P din
doud perspective: generarea si consumul de energie electrica. O prima abordare este clasicd si urmareste
optimizarea functiei de Automatic Generation Control, prin acordarea optima a parametrilor regulatorului central
de la Dispecerul Energetic National in concordantd cu reglementarile sistemului interconectat ENTSOE. S-a
realizat in Matlab/Simulink un simulator general RAf-P ce include modelele matematice identificate pentru 12
grupuri generatoare reglante din Sistemul Energetic Romanesc. Pe acest simulator s-a facut determinarea
parametrilor de acord optimi pentru regulatorul central frecventd-putere activa prin metoda celei mai rapide
cobordri. Cea de-a doua abordare propune implicarea activa si voluntard a consumatorilor rezidentiali in sistemul
de reglaj frecventd-putere activa printr-o functie de dispecerizare a consumului, avand in vedere cd 30% din
consumul total de energie consumatd in Uniunea Europeand se datoreaza sectorului rezidential. Instrumentul
care permite comanda si reglajul consumului la acest nivel este casa inteligentd, care functioneazd dupa
principiile eficientei energetice. Casele inteligente dispun de un sistem automat de management al energiei
(SAME) care calculeaza un plan energetic pentru ziua urmatoare in functie de pret si de cerintele de confort ale
locatarilor, dar si In functie de predictia consumului pentru echipamentele electrice. Acesta poate lua decizii de
amanare sau oprire a echipamentele electrice in functie de acest plan. Un rol foarte important in SAME 1l joaca
sistemul de predictie a consumului echipamentelor electrice. Aceastd lucrare propune o arhitecturd de predictie
pentru consumul echipamentelor electrice dintr-o casa inteligenta. Aceastd arhitectura este flexibila, modulara si
este bazata pe extragerea de cunostinte si aplicarea unor algoritmi de clasificare specifici tehnicilor de inteligenta
artificiala (retele neuronale, arbori de decizie si tabele de decizie). Arhitectura de predictie propusa este testata si
validatd pentru diferite echipamente electrice dupa un criteriu de precizie a predictiei, in comparatie cu metoda
clasicda ARMA. Rezultatele obtinute dovedesc ca predictia dupa arhitectura propusa da rezultate semnificativ mai
bune (precizie mai mare de 83% 1in toate cazurile testate) decat predictia ARMA. De asemenea, precizia de
predictie este crescuta prin adaugarea de cunostinte (de ex. informatii temporale).

Load frequency control optimization in a power system
Abstract

In power systems nowadays, important variations of electrical energy demand and generation leads to the
necessity for optimization of the load frequency control (LFC) system. The objective of this system is to
maintain the frequency in the imposed limits around the nominal value (e.g. SOHz in ENTSOE), regardless of the
active power fluctuations. This work proposes the optimization of the LFC system from two perspectives: power
generation and consumption also. The first approach is a traditional one, which involves optimization of the
automatic generation control function in the LFC system in the Romanian Power System, by optimal tuning of
the central controller according to ENTSOE regulations. A general LFC simulator that includes the identified
models for 12 generations units involved in the Romanian Power System LFC was build in Matlab/Simulink.
The simulator was used for obtaining the optimal parameters for the central load frequency controller through
steepest descent method. The second approach proposes the active and volunteer involvement of consumers for
LFC purposes through a demand dispatch function, considering the fact that 30% of the total energy
consumption in the European Union is caused by the residential sector. The instrument that enables the control at
this level is the energy smart home which works after energy efficiency principles. Smart homes include a home
energy management system (HEMS) that computes an energy plan for the next day according to price and
comfort criteria, but also considering the consumption prediction for the electrical appliances. It can decide on
delaying or stopping electrical equipments in order to respect the computed plan. The prediction system for
appliances energy consumption has a very important role in HEMS. This work proposes a prediction architecture
for electrical appliances in a smart home. This architecture is flexible, modular and is based on knowledge
extraction and classification algorithms specific to artificial intelligence techniques (neural networks, decision
tables and decision trees). The proposed prediction architecture is tested and validated for different appliances
using an accuracy criterion and it is compared to ARMA classical method. The results show that prediction with
the proposed architecture gives significantly better results (accuracy higher than 83% in all the tested cases) than
with ARMA. Also, the prediction accuracy increases with the addition of knowledge (e.g. temporal information).



