CONTRIBUTII PRIVIND INFLUENTA INSTALATIILOR DE ILUMINAT
ASUPRA CALITATII ENERGIEI ELECTRICE

Teza de doctorat are ca domeniu de studiu interactiunea dintre instalatiile si echipamentele utilizate in prezent
pentru iluminat §i cerintele tot mai presante de realizare a calitétii energiei electrice in toate retelele electrice, inclusiv in
cele de iluminat. Implicarea atator factori in aspectele complexe ale asigurarii iluminatului corespunzitor normelor de
calitate, inclusiv cele pentru energia electrica, arata importanta economicd a domeniu lui.

Teza prezintd, pe scurt, etapele aparitiei noilor ldmpi si instalatii de iluminat, cu punerea in evidentd a
principiilor de functionare, a caracteristicilor tehnice actuale si a domeniilor de utilizare. Accentul cercetarii in prezenta
lucrare se indreaptd asupra lampilor cu descércari in gaze la joasa si inaltd presiune, cu sodiu sau cu mercur, inclusiv
asupra lampilor de tip economic aparute de curand pe piatd. Se analizeazi continutul notiunii de calitate a energiei
(Power Quality), parametrii sdi specifici, normativele din domeniu si tehnicile de masurare adecvate, pentru a avea la
dispozitie un instrument de lucru in analiza interactiunii lampa de iluminat-retea de alimentare i a stabili directiile de
cercetare legate de minimizarea efectelor negative ale interactiunii. Sunt analizate principiile de functionare ale lampilor
studiate, a modului de conectare la retea si a conditiilor de functionare. Determinarile experimentale realizate in
laborator au permis aprecierea cantitativa a parametrilor legati de calitatea energiei electrice specifici fiecarui tip de
lampa si indicarea unor directii de cercetare pentru imbunatatire.

Proiectarea unor noi solutii pentru lampi cu consum redus de energie impune posibilitatea modeldrii si
simuldrii cu pachete de programe specializate. Folosirea acestora impune insad existenta unui model al lampii, tindnd
cont ca aceasta este un circuit neliniar cu o caracteristica u-ice are o portiune cu panta negativa. Teza prezinta un studiu
al metodelor de modelare electricd a lampii, punind in evidenta diferitele metode dezvoltate, calitatile si limitele
acestora. Este descris un nou mod de modelare a caracteristicii u-i a lampii cu descarcare in gaze, bazat pe folosireca
functiilor spline. Acest model a fost folosit in simularea functiondrii unor lampi pentru care au fost masurate
experimental §i caracteristicile reale. Corespondenta rezultatelor experimentale cu cele rezultate din modelare indica
corectitudinea metodei propuse pentru modelarea lampii cu descarcari in gaze.

Importanta economica a domeniului abordat a ficut ca rezultatele sd aiba un impact tehnic §i economic, pe
langa cel stiintific. Domeniul de studiu raméane deschis, In special prin aparitia lampilor economice si a celor cu LED si
prin indsprirea previzionata a reglementarilor privind calitatea energiei electrice.

CONTRIBUTIONS CONCERNING THE INFLUENCE OF THE LIGHTING
INSTALLATIONS TO THE QUALITY OF ELECTRICITY

The PhD thesis studies the interaction between installations and equipment used at present for lighting and the
ever more pressing requests for high quality electricity in all electrical networks, including those for lighting. The
involvement of so many factors in the complex aspects of ensuring lighting according to the quality norms, including
those for electricity, show the importance of this area.

The thesis presents in short the stages of development of new laps and lighting installations, emphasizing their
principles of operation, current technical characteristics and uses. The research emphasis of this study is on lamps with
gas discharge at low and high pressure, with sodium and mercury, including economical lamps that came to market
recently. The content of the concept of quality of electricity is being examined (power quality), its specific parameters,
specific norms and adequate measuring techniques to make available a working instrument for analysing the interaction
between the lighting lamp and the distribution network and to establish the direction for research for minimising
negative effects of this interaction. The main functioning principles of the lamps under scrutiny are analysed, as well as
the connection mode to the network and the functioning conditions. Experimental determinations done in the laboratory
conditions allowed for quantitative estimates of the parameters linked to the quality of electricity specific to each type
of lamp and indication of the direction for research for improve ment.

The projection of new solutions for lamps with reduced consumption of electricity imposes the possibility of
modelling and simulating with specialised software. However, using them imposes the existence of a lamp’s model,
having in mind that this is a non-linear circuit with a u-i characteristic with a negative slope portion. The thesis presents
a study of the electricity modelling methods for lamps, evidencing the various methods developed, their qualities and
limitations. A new modelling way of the gas discharge lamp’s u-i characteristic is described, based on the spline
functions. This model was used for simulation the functioning of some lamps for which the correctness of the proposed
method was used to model the gas discharge lamp.

The economic importance of the area addressed make the results have a technical and economic impact, along
with the scientific one. The area of research remains open, especially through the appearance of economic lamps and
those based on LEDs and trough the forecasted tightening of the regulations regarding the quality of electricity.



