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SINTEZA STRUCTURII TEZEI DE DOCTORAT

iN CAPITOLUL1, OPORTUNITATEA ABORDARII TEZEI SI iINCADRAREA
EPISTEMOLOGICA, am urmirit justificarea abordarii si metodele de cunoastere utilizate.
Demersul procesului dezvoltarii actuale, la nivel mondial, urmeaza un traseu nou, de cateva zeci
de ani, schimbandu-se de la economia bazatd pe resurse, la economia bazatd pe conceptele de
dezvoltare durabila si globalizare, care, impreund, constituie fundamentul actualei conjuncturi
internationale de piatd. Se produce o schimbare a prioritatilor economice internationale, la aparitia
unor noi concepte socio-economice, a unor notiuni adecvate realitatilor faptice. Matricea actuala
a dezvoltarii introduce structurarea celor doud concepte introduse mai sus, dezvoltarea durabila
(energie, mediu plus resursele umane) si globalizarea (transporturi plus tehnologia informatiei si
comunicatii), dar si o serie combinatii dintre cele cinci componente de mai sus. Astfel, energia (de
la dezvoltarea durabild) plus tehnologia informatiei si comunicatiile (de la globalizare) formeaza
un concept nou, smart grid, dupa denumirea sa in limba engleza.

Resursele umane (de la dezvoltarea durabild) impreuna cu tehnologia informatiei si
comunicatiile ( de la globalizare) formeazad conceptul nou de societate informationala.
transporturile (de la globalizare) impreuna cu dezvoltarea durabild, in ansamblul sau, stau la baza
conceptului de mobilitate durabild. Constructiile inteligente impreuna cu dezvoltarea durabila stau

la baza conceptului de habitat durabil.

iN CAPITOLUL 2, MOBILITATEA DURABILA, TINTA A CRESTERII
AUTONOMIEI SISTEMELOR ELECTRICE DE TIP TRANSPORT, am introdus conceptul
actual de mobilitate durabild. Mobilitatea durabila reprezinta implementarea unor modalitati de
transport, domeniu care face parte dintre cele fundamentate prin notiunea de globalizare, in conditii
de dezvoltare durabila, adica utilizand surse regenerabile de energie, facand apel la toate metodele
de economisire a energiei si respectind reglementarile de protectie a mediului. Domeniul
transporturi face legatura dintre cele doud concepte fundamentale socio-economice pe care se
bazeaza societatea contemporana, dezvoltarea durabila si globalizarea. Mobilitatea durabila este
un concept institutionalizat la nivelul Uniunii Europene, exista definitii si proceduri bine conturate,
se fac rapoarte periodice si se propun masuri de imbunatatire continud a situatiei.

De asemenea se aloca bugete pentru sustinerea unei evolutii favorabile pentru parametrii
specifici acestui concept. Dintre activitatile specifice sustinerii enumeram: strategii ale mobilitatii

durabile, proiecte concrete cu tinte tehnice si economice, cursuri de perfectionare a resurselor



umane implicate, elaborarea de standarde si norme specifice, crearea unor structuri locale si

regionale, crearea unor organisme de monitorizare.

iN CAPITOLUL 3, HABITATUL DURABIL, TINTA A CRESTERII
AUTONOMIEI SISTEMELOR ELECTRICE DE TIP LOCALIZARE, am prezentat
conceptul de habitat durabil, ca tintd sistemica. Acesta reprezintd acel tip de habitat care se
desfasoara in conditiile dezvoltarii durabile. Aceasta inseamna cd pentru un spatiu determinat, care
poate fi de la o locuinta la cartiere, localitati, tari sau chiar intreaga planetd, viata se desfasoara
folosind diverse forme de energie regenerabild, consuméand-o rational, conform normelor de
eficientd energeticd, si respectand conditiile standardelor de mediu, farda a face rabat de la
etaloanele de confort. Avand in vedere ipoteza enuntatd anterior, ca toate formele de energie din
spatiul respectiv sa fie convertite in energie electrica, care sa fie astfel stocata, autonomia de tip
localizare inseamna procentul de energie consumata, asiguratd din productia interna a spatiului
considerat. Abordarea problemelor habitatului durabil diferd radical de la zona considerata:
campie, deal sau munte, tip de habitat, rural sau urban.

In fiecare combinatie zona-tip habitat trebuie elaborate evaluri pentru: populatia rezidenta
in spatiul considerat si vizitatoare din spatiile vecine, resursele materiale disponibile sau posibil
financiare disponibile sau posibil de atras, categoriile de activititi economice posibil de desfasurat,
tipurile de transport intern recomandate, categoriile de deseuri posibile, conform activitatilor

desfasurate, posibilele forme de poluare.

iN CAPITOLUL 4, AUTONOMIA SISTEMELOR ELECTRICE. SOLUTII
TEHNICE BAZATE PE STOCAREA ENERGIEI, am urmarit prezentarea diferitelor solutii
de stocare, hidraulica, electrochimica sau nucleara, pentru cele douad tipuri de autonomie: de tip
localizare: la nivel global, continental, national, local, de cartier, de institutie, de cladire, de
familie; de tip transport: autonomia constructiilor navale, autonomia constructiilor aeronautice si
autonomia mijloacelor de transport terestre.

Proiectele prezentate difera in functie de nivelul de abordare, neexistind o solutie unica,
general valabild pentru orice fel de aplicatie. Problema fiind foarte actuala si dinamica aparitiei de

noi solutii este foarte ridicata.



iN CAPITOLUL 5, AUTONOMIA SISTEMELOR ELECTRICE. SOLUTII
TEHNICE BAZATE PE ECONOMISIREA ENERGIEI, autonomia sistemelor electrice, atat
cele de tip transport cat si cele tip locatie, fiind puternic dependentd de economisirea consumului
de energie electrica in cadrul sistemelor respective, am facut o analiza asupra diferitelor metode
recente de reducere a consumurilor de energie si am constatat existenta a catorva solutii:

- Optimizarea eliminarii caldurii din interiorul constructiilor electromagnetice (masini
electrice, aparate electrice, electromagneti, dispozitive de fixare etc.), utilizabile in cadrul
sistemelor electrice ;

- Reducerea pierderilor din constructiile electrotehnice prin inlocuirea unor armaturi unde
campul magnetic se obtine cu ajutorul excitatiilor electromagnetice cu altele similare
bazate pe magnetii permanenti;

- Incilzirea incintelor din sistemele electrice de tip transport sau localizare prin aducerea
caldurii din interiorul scoartei terestre, pentru utilizari domestice.

Am prezentat detaliat economisirea energiei in domeniul aplicatiilor care utilizeaza
maginile electrice, prin utilizarea magnetilor permanenti in constructia acestora si economisirea
energiei in domeniul aplicatiilor de Incélzire electrica, prin utilizarea convectoarelor electrice si a

pompelor termice

in Capitolul 6 STUDIU DE CAZ. AUTONOMIA SISTEMULUL ELECTRIC DIN
CAMPUSUL UNIVERSITATII VALAHIA, am prezentat o inventariere a surselor regenerabile

cd ey

electric care s stea la baza unui proiect de habitat durabil.
Concluziile si contributiile originale prezentate conduc la conturarea unei lucrari unitare
care, prin noutatea ei, deschide un orizont nou de dezvoltare atdt a conceptului de autonomie a

sistemelor electrice cét si a Campusului Universittii Valahia din Targoviste.



Capitolul 1. OPRTUNITATEA ABORDARII TEZEI SI INCADRAREA
EPISTEMOLOGICA

Demersul procesului dezvoltarii actuale, la nivel mondial, urmeaza un traseu nou, de cateva
zeci de ani, schimbandu-se de la economia bazata pe resurse, la economia bazata pe conceptele de
dezvoltare durabila si globalizare, care, impreund, constituie fundamentul actualei conjuncturi
internationale de piatd. Asistam la o schimbare a prioritatilor economice internationale, la aparitia
unor noi concepte socio-economice, a unor notiuni adecvate realitatilor faptice.

O idee care sti la baza tuturor dezvoltarilor din cadrul tezei este aceea a utilizarii finale a
energiei sa fie sub forma de energie electrica, motiv pentru care sistemele analizate le-am numit
drept sisteme electrice.

Data fiind, incd, nerezolvarea la scard mare a problemei stocarii energiei electrice,
problema autonomiei acestor tipuri de sisteme devine primordiala si teza 1si propune gasirea unor
solutii pe aplicatii specifice.

Exista rezultate remarcabile, care vor fi prezentate in teza.

Dar autonomia sistemelor electrice este o notiune mai larga decat atat, cuprinzand:

- rezerve initiale existente;

- capacitatea de stocare;

- capacitatea de economisire;
- capacitatea de regenerare;

- capacitatea de recuperare.

Acestea au legatura si cu: producerea descentralizatd a energiei, constructiile inteligente,
transporturi inteligente, mobilitatea durabila, habitatul durabil etc.

Dupa tipul de aplicatie, autonomia este de doua feluri:

- de tip localizare

- de tip transport;

Autonomia de tip transport

Aceasta se referd la aplicatii cuprinse intr-un spatiu delimitat de un mijloc de transport si se
defineste ca distanta parcursa de mijlocul de transport pand la consumarea totald a energiei

inmagazinate 1n capacitatea de stocare a acestuia.

Autonomia de tip localizare



Aceasta se refera la aplicatii cuprinse intr-un spatiu bine delimitat si se defineste ca procentul
din energia totald consumata in cadrul activitatilor desfasurate in spatiul respectiv, care provine
din interiorul acelei localizari.

Capitolul 2. MOBILITATEA DURABILA, TINTA A CRESTERII AUTONOMIEI
SISTEMELOR ELECTRICE DE TIP TRANSPORT

Mobilitatea durabild este un concept institutionalizat la nivelul Uniunii Europene. Exista
definitii si proceduri bine conturate, se fac rapoarte periodice si se propun masuri de imbunatatire
continud a situatie

Evolutia mobilitatii la nivelul tarilor membre ale Uniunii Europene in perioada 2000-2009 se
poate vedea 1n, unde se poate constata ca tara noastra nu se afla deloc intr-o pozitie laudabila, la
aceasta situatie contribuind o serie de factori, de care trebuie tinut cont in perioada urmatoare
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Rolul mobilitatii durabile in eficienta energetica pentru activititile din transport

Domeniul Transport influenteaza toti indicatorii de nivel de trai. Data fiind importanta
criteriilor de eficientd energetica, trebuie urmarit cu atentie consumul de energie pentru activitatile

din domeniu.

Evolutia cotei transporturilor in consumul total de energie, la nivelul tarilor membre ale

Uniunii Europene, in perioada 2000-2009, poate fi urmarita figura de mai jos.
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Impactul de mediu al mobilitatii

Cu toate solutiile tehnice noi pentru automobilele clasice, emisiile de dioxid de carbon

raman tot neacceptabile.
Pentru tarile membre ale Uniunii Europene, pentru anul 2010, situatia este prezentata in
figura de mai jos. Desi nivelul este in general mare, pozitia Romaniei este inaintea altor tari est-

europene, datoritd unor masuri importante de nnoire a parcului auto.

Luxembourg
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Rolul surselor regenerabile de energie in mobilitatea durabila

Energia, ca una din laturile triunghiului dezvoltarii durabile, alaturi de mediu si resursele
umane, reprezintd un domeniu cheie pentru viitor. La randul lor, sursele regenerabile de energie
reprezinta varful preocuparilor din energie si principala directie de investitii in domeniu. [82]

Exista strategii in toate zonele lumii, inclusiv in cele mai bogate in petrol si gaze, exista
programe de cercetare, promovare, investitii.

In Romania, strategia de valorificare a surselor regenerabile de energie aprobata prin
Hotararea Guvernului 1535/2003 stabileste potentialul, obiectivele, politica de cercetare-
dezvoltare, promovare etc.

Eficienta energeticd in mobilitatea durabila

Economisirea energiei a fost stabilitd ca prioritate prin Strategia nationald in domeniul
eficientei energetice in perioada 2004-2015, aprobata prin Hotdrarea Guvernului 163/2004.

Conform acesteia, tara noastra nu are o situatie buna, din punctul de vedere al intensitatii
energetice, adica raportul dintre consumul total de energie si Produsul Intern Brut.

Ca masurd a unei evolutii favorabile, ar trebui ca cresterea consumului de energie primara

sa fie mai mica, procentual, decat cresterea economica, asa cum se intdmpla la tarile dezvoltate..



Elaboratorii strategiei nationale in domeniu apreciazd cd pentru perioada 2003-2015
reducerea intensitatii energetice primare va fi intre 50% si 40%, respectiv 30% , variantele optimista,

moderata, respectiv, pesimista.

Capitolul 3. HABITATUL DURABIL, TINTA A CRESTERII AUTONOMIEI
SISTEMELOR ELECTRICE DE TIP LOCALIZARE
Habitatul durabil reprezinta acel tip de habitat care se desfasoara in conditiile dezvoltarii

durabile. Aceasta inseamna cd pentru un spatiu determinat, care poate fi de la o locuinta la cartiere,
localitati, tari sau chiar intreaga planetd, viata se desfdsoard folosind diverse forme de energie
regenerabild, consumand-o rational, conform normelor de eficientd energetica, si respectand

conditiile standardelor de mediu, fara a face rabat de la etaloanele de confort.

Habitatul durabil din zona de cAmpie si mediu rural

Satul roméanesc, cel descris de multi scriitori romani, este cel din zona de cdmpie. Acesta
reprezinta o amintire frumoasa, dar, pentru a continua sa existe si sd devina satul romanesc durabil,
el trebuie sa se vitalizeze economic si energetic. Modelul nou consta in descentralizare spatiala,
bazata pe unitati distincte integrate, deoarece, in aceste zone, densitatea populatiei este relativ

scazuta si este distribuita pe spatii relativ largi.

Habitatul durabil in zona montana si mediul rural

Satul montan durabil, data fiind suprafata sa redusa, dictatd de conditiile specifice de relief,
poate fi compus dintr-o structurd descentralizatd a unor grupuri de gospodarii integrate.

Gospodaria montana de tip integrat reprezinta un nucleu economic de baza.

Habitatul durabil in mediul urban

In cazul marilor orase situatia este mult mai complex, iar solutiile posibile sunt mult mai
variate. Proiectele combina solutiile de surse regenerabile cu cele de economisire de energie si cu
cele de reducere a poluarii, acest domeniu fiind una din principalele surse de inovare din perioada
actuala. Proiectele de constructii de locuinte se intrepatrund cu cele de transport, conducand,

impreund, la tinta de habitat durabil.



Capitolul 4. AUTONOMIA SISTEMELOR ELECTRICE. SOLUTII TEHNICE
BAZATE PE STOCAREA ENERGIEI

Autonomia de tip localizare

Aceasta se refera la aplicatii cuprinse intr-un spatiu bine delimitat si se defineste ca procent
din energia totala consumata in cadrul activitatilor desfasurate in spatiul respectiv, care provine

din interiorul acelei localizari.

Autonomia de tip transport

In acest caz, situatia este mai restrictiva decat in cel precedent, avand in vedere ca, de data
aceasta, spatiul delimitat este un mijloc de transport, iar rezervele initiale, capacitatea de stocare
precum si toate echipamentele aferente capacititilor de economisire, regenerare si recuperare vor
fi transportate la randul lor, crescand astfel masa si volumul mijlocului de transport respectiv,

contribuind, in acest mod, la o suplimentare a energiei consumate.

Solutii tehnice de stocare hidraulica a energiei electrice

Avand in vedere diferentierile prezentate mai sus, solutiile tehnice de stocare difera la

aplicatiile de tip localizare fata de cele de tip transport, cele din urma fiind mult mai pretentioase.

Solutii tehnice de stocare hidraulica in cazul autonomiei de tip localizare

Ideea este ca energia solara si eoliand, care apare In momente aleatorii, s fie captata si
transformata intr-o forma hidraulica potentiald, care sd se consume cand existd cerinte concrete
din partea beneficiarilor.

Pentru aplicatiile de putere foarte mare, de ordinul zecilor sau chiar a sutelor de MW, de
reguld se exploateaza anumite amenajari hidrotehnice, formate din niste lacuri artificiale la nivelul
de sus (3) aflate la o diferenta de nivel fata niste suprafete joase, mlastinoase (7), care se vrea a fi
asanate si unde se amenajeaza prize de apa (5). Prin intermediul unui agregat complex motor-
pompa-turbina-generator (6) apa din prize este pompata in lac, cand este soare si/sau bate vantul
si energia electrica produsa de centrala solara (1), respectiv eoliana (2) alimenteazd motorul care
antreneaza pompa. In situatia opusa, cand nu este soare si nici nu bate vantul, apa cade liber din
lac, antreneazad generatorul prin intermediul turbinei, producand energie electrica pentru

consumatori. Energia stocata este proportionald cu volumul de apa circulata si diferenta de nivel.



Nivelul apei freatice

7 Apa freatica

{

44l

Stocare hidraulicd cu lac artificial superior si suprafete mlastinoase

Solutii tehnice de stocare hidraulica in cazul autonomiei de tip transport

Solutia de stocare hidraulica tip turn de apa se aplicd, in mod natural, cu mare succes in
cazul constructiilor navale de mare capacitate, vapoare foarte mari sau acele adevarate insule
plutitoare care s-au construit in ultima perioada.

Aici, circuitul du-te-vino pe verticala al apei se face cu apa din mare., care se pompeaza in
turn Tn momentele de existentd a soarelui si/sau vantului si produce energie electrica la circuitul
invers al apei.

Stocarea hidraulica reprezinta in prezent peste 90% din volumul pietei mondiale. Exista si

solutii de stocare a energiei electrice produsa de sursele regenerabile folosind aerul comprimat.



Capitolul 5. AUTONOMIA SISTEMELOR ELECTRICE. SOLUTII TEHNICE BAZATE
PE ECONOMISIREA ENERGIEI

Autonomia sistemelor electrice, atat cele de tip transport cat si cele tip locatie, este puternic
dependentd de economisirea consumului de energie electrica in cadrul sistemelor respective.
Féacand o analiza asupra diferitelor metode de reducere a consumurilor de energie, aparute in ultima
perioadd, am constatat existenta a catorva solutii:

- Optimizarea eliminarii caldurii din interiorul constructiilor electromagnetice (masini
electrice, aparate electrice, electromagneti, dispozitive de fixare etc.), utilizabile in cadrul
sistemelor electrice;

- Reducerea pierderilor din constructiile electrotehnice prin inlocuirea unor armaturi unde
campul magnetic se obtine cu ajutorul excitatiilor electromagnetice cu altele similare
bazate pe magnetii permanenti;

- Incilzirea incintelor din sistemele electrice de tip transport sau localizare prin aducerea

caldurii din interiorul scoartei terestre, pentru utilizari domestice.

Economisirea energiei in domeniul aplicatiilor care utilizeaza masinile electrice

In prezent, existd lucriri care analizeazi pierderile din diferite structuri, inclusiv in
constructiile electrotehnice, care se bazeaza pe teoria constructald, introdusd de Adrian Bejan,
savant de origine romana, care activeaza in SUA. Conform acestei teorii, un sistem se considera
viabil, atata timp cat, in interiorul acestuia, fluidul considerat esential curge.

La analiza termicd a masinilor electrice, se considera drept fluid esential fluxul de cdldura dezvoltat
in interior din pierderile de energie din circuitele electrice si magnetice aferente.

Optimizarea constd in gasirea unor solutii constructive in care, pe de o parte sa prezinte pierderi
relativ reduse de energie, iar, pe de altd parte, caldura care se dezvoltd totusi in interior sd fie
evacuata cat mai rapid si direct spre exterior, pentru a nu se crea supratemperaturi cauzatoare de
defecte, in special in sistemul de izolatie electrici. Aceste solutii constructive trebuie sa

urmareasca eliminarea barierelor din calea fluxurilor termice respective



Masina electrica de curent continuu cu excitatie electromagnetica neventilata (1-ax, 2- jug rotor,
3- dinti rotor, 4- infdsurare rotor, 5- intrefier, 6- poli stator, 7- infasurare de excitatie, 8- carcasa)

Masina electricd de curent continuu cu excitatie electromagnetica ventilata prin exterior (1-
ax, 2- jug rotor, 3- dinti rotor, 4 infasurare rotor, 5- intrefier, 6- poli stator, 7- infagurare de
excitatie, 8- miez stator, 9- spatii de ventilatie, 10- carcasa)



Analiza termica la masinile de curent continuu cu magneti permanenti

Inlocuirea excitatiei electromagnetice cu magneti permanenti, solutia constructiva din , nu

aduce avantaje semnificative, sursele semnificative de cdldurd raimanand dincolo de intrefier.

2 1 3 4

Masina electricd de curent continuu cu magneti permanenti (1- ax, 2- jug rotor, 3- infagurare
rotor, 4- dinti rotor, 5- intrefier, 6- magneti permanenti, 7- carcasa)

Analiza termica la masinile asincrone

Masina electrica asincrond neventilata (1-ax, 2- jug rotor, 3- infasurare rotor, 4 dinti rotor, 5-
intrefier, 6- infasurare stator, 7- dinti stator, 8- jug stator, 9- carcasd)



Masina electrica asincrona ventilata exterior (1-ax, 2- jug rotor, 3- dinti rotor, 4- infasurare rotor,
5- intrefier, 7- dinti stator, 8- jug stator, 9- carcasa, 10- capac ventilator)

Capitolul 6 STUDIU DE CAZ. AUTONOMIA SISTEMULUI ELECTRIC DIN
CAMPUSUL UNIVERSITATII VALAHIA

Universitatea VALAHIA din Targoviste a fost un initiator al surselor regenerabile de
energie de la Inceputul existentei sale, cand, pe baza unor proiecte elaborate de un nucleu de
specialisti transferati de la ICPE Bucuresti, s-a facut un transfer de competente concretizat prin
realizari concentrate In ceea ce a capatat ulterior denumirea de Amfiteatrul Solar, situat in sediul
vechi al Facultatii de Inginerie Electrica, Electronica si Tehnologia Informatiei. Tot de atunci,
universitatea a creat Conferinta Nationala de Surse Noi si Regenerabile de Energie, care convoaca
periodic majoritatea specialistilor din tard, dar si delegati ai marilor centre de cercetare din alte
tari, Targoviste constituindu-se intr-un lider national in domeniu, pentru o perioada.

Odata cu acceptarea investitiei noului campus, a aparut oportunitatea de a continua la un
alt nivel cele incepute, pentru partea de Invatamant superior, noul sediu al Facultatii fiind dotat la

nivelul realizarilor de ultima ora la nivel mondial.



Noul sediu al Facultatii de Inginerie Electrica, Electronica si Tehnologia Informatiei

Tendintele pe plan international

Urmarind rapoartele privind tendintele internationale pentru domeniul PV, de la inceputul
inregistrarilor, din perioada pietei de nisd a anilor 1990 pana la recenta implementare globala la
scard largd si competitivitate sporitd, se observa ca anul 2016 a fost un record pentru piata
fotovoltaica depasind pentru prima datd volumul de 76 GW, confirméand tendintele globale ale
pietelor observate incepand cu anul 2013, atat ca numar de unitati productive cat si ca volum total

de productie.
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Studiu de caz - platforma fotovoltaica on-grid Descrierea instalatiei pilot atasate unei
cladiri si conectata on-grid

Sistemul fotovoltaic instalat pe acoperisul cladirii ICSTM
Acesta este alcatuit din:
- 3 tipuri de module fotovoltaice inclinate la 30° dupa cum urmeaza:
- 70 module PV thin-film CdTe produse de firma Calyxo,
- 70 module PV policristaline produse de firma Q CELLS,
- 40 module PV monocristaline Si produse de firma Bauer Solartechnik,
- 6 invertoare Sunny Boy 5000TL-21,

- 3 Sunny SensorBox.



PV System Profile | ICSTM

Location:
Operator:
Commissioning:

PV system power:
Annual Production:
€02 avoided:

Modules:

Azimuth angle:
Angle of inclination:
Communication:
Inverter:

Sensors:

Targoviste, Romania
ICSTM-UVT
2f27/2016

33.150 kwp
approx. 39,614 kwh (1,195 kwh/fkwp)
Approx. 27.7 tons per annum

70 x Q.Cells Modules Q.Pro-G3 245

70 x Calyxo CX3 80 (07/2012)

40 x Bauer Solartechnik GmbH BS-260-6MB-5
Dh

m@

T Sunny WebBox

B 6 x Sunny Boy 5000TL-21

(& 3 x Sunny Sensorbox

Descrierea generala a sistemului PV

In figura este prezentata schema de interconectare electrica a sistemului fotovoltaic si conectarea

acestuia la retea

o
= B
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Schema electrica interna a sistemului fotovoltaic

in figura sunt prezentate valorile centralizate ale energiei furnizate in retea pentru anii
2016, 2017 si primele luni ale anului 2018, pentru instalatia conectata on-grid
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Commissioning: 2/27/2016

Studiu de caz — platforma fotovoltaica BIPV descrierea instalatiei pilot de auto-consum

Instalatia pilot de auto-consum

Instalatia pilot de auto-consum studiata, se afla instalata pe fatada sudica a cladirii ICSTM.
Aceasta este montata in mai multe configuratii cu rol constructiv diferit:

- Module PV montate cu rol de parasolar (panouri semitransparente cu celule din Di

policristalin tratate chimic pentru a se integra arhitectonic cu paleta cromatica a

fatadei). Acestea permit iluminarea naturald in laboratoarele situate la fatada sudica a

cladirii precum si a holurilor acesteia. In acelasi timp reduc cantitatea totala de radiatie



pentru a oferi un microclimat prielnic desfasurdrii activitdtilor din laboratoarele de
cercetare.

- Module PV montate ca perete cortind. Acestea sunt montate in 2 configuratii diferite,
cu panouri clasice (mate) si cu panouri semitransparente. Panourile sunt montate la 90
grade si sunt ventilate natural.

- Module PV instalate pe Tracker solar. Acesta este complet automatizat si autonom,
functioneaza pe baza nivelului de radiatie solard disponibild in timp real (senzori
prismatici detectie directie si nivel de iradiere, algoritm de pozitionare automat).

Din punct de vedere electric, instalatia pilot este compusd din mai multe subsisteme de
productie, stocare si consum. Conform definitiei (U.S. DOE): Un microgrid este compus din
sarcini (consumatori) interconectate si surse distribuite de energie cu limite electrice bine definite
si In raport cu reteaua nationala (SEN). Un microgrid se poate conecta si deconta de la SEN astfel
incat poate opera atat in mod OnGrid cat si Island. Sistemul ce opereaza in cadrul ICSTM asigura
alimentarea electrica in circuit separat a intregii infrastructuri IT ce deserveste institutul cit si a
altor cativa consumatori critici. Sistemul poate opera deconectat de la SEN pana la 20 de ore iar

in conditii ideale pana la 46 de ore.

Monitorizarea instalatiei PV de auto-consum. Date masurate in intervalul 2016-2017

ICSTM 3Phase Consumption

Last update: 2 minutes ago

kWh

ICI last year . 2016-12-31



ICSTM 3Phase Consumption g

Last update: 3 minutes ago
B From Gnd D From Genset (] From Batery "Q: From Solar

KWh
(-3

4k
b3
] I
Dec 16 Jan 17 Feb 17 Mar 17 Aprl? May 17 Jun 17 Jul 17 Aug 17 Sep 17 Oct 17 Nov'17 Dec 17
O  lstyear - 2017-12-31

Valorile de energie consumata in anii studiati de catre micro-grid



CONCLUII SI DIRECTII DE CERCETARE VIITOARE

Teza de doctorat si-a propus deschiderea unui nou mod de utilizare a componentelor si
sistemelor electrice in implementarea conceptelor de dezvoltare durabild, energie, mediu,
globalizare, transporturi etc., prin intermediul notiunilor intermediare de mobilitate durabila si
habitat durabil, utilizand instrumentul autonomiei.

Acest deziderat este transpus 1n necesitatea modernizarii componentelor electrice clasice:
motoare, generatoare, transformatoare, convertizoare, baterii etc. prin reproiectarea lor in scopul
eficientizarii energetice a acestora, reducerea poludrii provocate de acestea, precum si Tnnobilarea
lor prin dotarea cu electronica si echipamente de automatizare incorporate, in scopul
compatibilizarii cu sistemele computerizate de comanda, monitorizare, protectie etc., pentru
integrarea in sisteme de tip Smart Grid.

Teza de doctorat fundamenteaza conceptele introduse, prezinta realizari tehnice existente
in prezent si tendinte de evolutie viitoare a acestora precum si un studiu de caz practic existent in
Campusul Universitatii Valahia din Targoviste.

Cercetdrile viitoare pot urmadrii dezvoltarile de noi componente, evolutiile din domeniul
stocarii electrochimice si nucleare si implementarea finald a proiectului de habitat durabil din
Campus.

In urma observatiilor efectuate si pe baza studiilor si a realizarilor actuale la nivel mondial
au rezultat urméatoarele:

Se constata atingerea nivelului maxim de optimizare a instalatiilor PV in situatia particulara
a bilantului global energetic aferent constructiei si activitatilor specifice ICSTM;

Sunt necesare masuri pentru a proteja viata bancurilor de baterii, reconfigurarea acestora si
implementarea de dispozitive de protectie;

Eficienta energetici maxima potentiald obtinutd prin optimizarea consumului poate fi
atinsa in prezent prin reconfigurarea BACS in vederea "operarii bazata pe cerere";

Aportul maxim de energie din PV nu poate fi atins fara algoritmi predictivi si integrare cu BACS;

Considerand rezultatele obtinute de instalatia pilot ICSTM, putem spune ca tehnologiile,
metodele si scenariile utilizate pot fi transferate la nivelul celorlalte cladiri din Campusul UVT.
Succesul unei implementari depinde de nivelul de integrare la care se poate ajunge 1n functie de
specificul (power load profile) al fiecarei cladiri si al activitatilor desfasurate (cladire universitara

/ camin studentesc).



EVOLUTII VIITOARE

Dezvoltarea algoritmilor necesari pentru calcularea vectorilor de energie si a cererii de la
punctele de masurare existente;

Integrarea sistemelor PV DAQ cu BACS pentru o mai buna utilizare a scenariilor de profil
de incarcare;

Dezvoltarea algoritmilor predictivi pe baza integrarii masuratorilor meteo existente cu
BACS;

Investitii in integrarea altor mijloace de optimizare a consumului de sisteme HVAC

CONTRIBUTII ORIGINALE

Pe parcursul elaborarii tezei de doctorat, consider ca am adus o serie de contributii
originale, dintre care:

Definirea noii paradigme a dezvoltarii, avand ca instrument autonomia sistemelor electrice;
Analiza sistemica a dezvoltarii durabile prin intermediul mobilitatii durabile si habitatului
durabil;

Sinteza autonomiei sistemelor electrice bazate pe stocarea energiei electrice;

Sinteza autonomiei sistemelor electrice bazate pe economisirea energiei electrice;
Elaborarea proiectului de habitat durabil pentru Campusul Universitatii Valahia din

Targoviste.
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SYNTHESIS OF THE STRUCTURE OF THE DOCTORATE THESIS

IN CHAPTER 1, THE POSSIBILITY OF APPROACHING THESIS AND
EPISTEMOLOGICAL FALLING, I sought to justify the approach and the methods of
knowledge used. The current global development process follows a new, decades-old pathway,
shifting from a resource-based economy to an economy based on the concepts of sustainable
development and globalization, which together form the basis of the current international climate
market. There is a change in the international economic priorities, the emergence of new socio-
economic concepts, some notions appropriate to factual realities. The current development matrix
introduces the structuring of the two concepts introduced above, sustainable development (energy,
environment plus human resources) and globalization (transport plus information and
communication technology), but also a combination of the five components above. Thus, energy
(from sustainable development) plus information technology and communications (from
globalization) form a new concept, smart grid, by its name in English.

Human resources (from sustainable development) together with information technology
and communications (from globalization) form the new concept of information society. transport
(from globalization) together with sustainable development, as a whole, underpin the concept of
sustainable mobility. Smart constructions along with sustainable development underpin the
concept of sustainable habitat.

IN CHAPTER 2, THE SUSTAINABLE MOBILITY TARGETS OF THE GROWTH
OF THE AUTONOMY OF ELECTRICAL TRANSPORT SYSTEMS, I have introduced the
current concept of sustainable mobility. Sustainable mobility is the implementation of transport
modalities that are part of those grounded in the notion of globalization under conditions of
sustainable development, is using renewable energy sources, using all energy-saving methods and
respecting environmental regulations. The transport domain links the two fundamental
socioeconomic concepts on which contemporary society is based, sustainable development and
globalization. Sustainable mobility is an institutionalized concept at the level of the European
Union, well-defined definitions and procedures, periodic reports and measures to continuously
improve the situation. Also, budgets are allocated to support a favorable development for the
parameters specific to this concept. Among the specific support activities i mention: sustainable
mobility strategies, concrete projects with technical and economic targets, courses for improving
the human resources involved, elaboration of specific standards and norms, creation of local and

regional structures, creation of monitoring bodies.



IN CHAPTER 3, THE SUSTAINABLE HABITAT, TOWARDS THE GROWTH OF
AUTONOMY OF LOCALIZATION ELECTRICAL SYSTEMS, I presented the concept of
sustainable habitat as a systemic target. This is the type of habitat that takes place under the
conditions of sustainable development. This means that for a given space, which can be from a
home to neighborhoods, towns, countries, or even the entire planet, life takes place using various
forms of renewable energy, consuming it rationally, according to energy efficiency norms, and
respecting the conditions environmental standards without compromising on standards of comfort.
Considering the above-mentioned hypothesis, that all forms of energy in that space are converted
to electricity so stored, localization autonomy means the percentage of energy consumed from the
internal production of the space considered. Addressing the problems of sustainable habitat differs
radically from the area considered: plain, hill or mountain, type of habitat, rural or urban.

In each habitat-type combination, assessments should be made for: the resident population
in the considered and visitor space in the neighboring areas, the available or possible resources of
attraction and recovery potential, the available or possible energy resources available, the financial
resources available or likely to be attracted , categories of economic activities to be carried out,
types of recommended domestic transport, categories of possible waste, according to activities
carried out, possible forms of pollution.

IN CHAPTER 4, AUTONOMY OF ELECTRICAL SYSTEMS. TECHNICAL
SOLUTIONS BASED ON THE STORAGE OF ENERGY, I watched the presentation of
various storage solutions, hydraulic, electrochemical or nuclear, for the two types of autonomy:
localization type: global, continental, national, local, district, institution, building, by family;
transport type: autonomy of shipbuilding, autonomy of aeronautical constructions and autonomy
of land transport means.

The projects presented vary according to the level of approach, and there is no single
solution, generally applicable to any application. The problem is very current and the dynamics of
the emergence of new solutions is very high.

IN CHAPTER 5, AUTONOMY OF ELECTRICAL SYSTEMS.
TECHNOLOGICAL SOLUTIONS BASED ON THE ENERGY ECONOMY, the
autonomy of the electrical systems, both transport type and location type, being heavily
dependent on the saving of electricity consumption within the respective systems, we have
analyzed the various recent methods of reducing energy consumption and we have found
several solutions:

- Optimization of heat removal inside electromagnetic constructions (electrical machines,

electrical appliances, electromagnets, fasteners, etc.), usable in electrical systems;



- Reducing losses in electrotechnical constructions by replacing reinforcements where the
magnetic field is obtained by means of electromagnetic excitations with similar ones based on
permanent magnets;

- Heating the enclosures in electrical transport or locating systems by bringing heat from
the inside of the earth bark for domestic use.

I have presented in detail the energy saving in the field of applications using electric
machines, by using permanent magnets in their construction and energy saving in the field of
electric heating applications by using electric convectors and thermal pumps.

In Chapter 6 CASE STUDY. AUTONOMY THE ELECTRICAL SYSTEM IN
»VALAHIA” UNIVERSITY CAMPUS, I presented an inventory of the renewable energy
sources already existing in the campus and the possibilities of their expansion, the existing storage
capacities and the possibilities of their expansion and a numerical simulation of the autonomy of
the electrical system to stay at the basis of a sustainable habitat project.

The original conclusions and contributions presented lead to the shaping of a unitary work
which, through its novelty, opens a new development horizon both to the concept of autonomy of

electrical systems and to the Campus of ,,Valahia” University of Targoviste.

Chapter 1. THE OPPORTUNITY OF APPROACHING THE THESIS AND
EPISTEMOLOGICAL FALLING

- The current global development process follows a new, decades-old pathway, shifting from
a resource-based economy to an economy based on the concepts of sustainable
development and globalization, which together form the basis of the current international
climate market. We are witnessing a change in the international economic priorities, the
emergence of new socio-economic concepts, some notions appropriate to the factual
realities.

- An idea that underlies all the developments in the thesis is that of the final use of energy
being in the form of electricity, which is why the systems we have analyzed are called
electrical systems.

- Given the large-scale failure to solve the problem of electricity storage, the issue of the
autonomy of these types of systems becomes paramount and the thesis aims to find
solutions for specific applications.

- There are remarkable results that will be presented in the thesis.



But the autonomy of electrical systems is a wider concept than that, including:
- Existing initial reserves;
- storage capacity;
- saving capacity;
- regeneration capacity;
- recovery capacity.

They also relate to: decentralized energy production, intelligent constructions, intelligent
transport, sustainable mobility, sustainable habitat, etc.

By type of application, autonomy is two-fold:
- localization type
- transport type;

Autonomy of transport type

This refers to applications within an area bounded by a means of transport and is defined as
the distance traveled by the means of transport to the total consumption of the energy stored in its
storage capacity.

Autonomy of localization type

This refers to applications in a well-defined space and is defined as the percentage of total
energy consumed within the activities carried out in that space that originates within that location.



Chapter 2. SUSTAINABLE MOBILITY TARGETS OF THE AUTONOMY OF THE
ELECTRICAL TRANSPORT SYSTEMS

Sustainable mobility is an institutionalized concept at EU level. There are well-defined
definitions and procedures, periodic reports are made and measures are proposed to continually
improve the situation

The evolution of mobility in the member states of the European Union during the period
2000-2009 can be seen in, where it can be seen that our country is not at all in a commendable
position, contributing a number of factors that should be taken into account in the next period
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Mobility evolution into the countries of European Union

The role of sustainable mobility in energy efficiency for transport activities

The Domain of Transportation influences all living standards indicators. Given the
importance of energy efficiency criteria, energy consumption needs to be closely monitored for
activities in the field.

The evolution of the share of transport in the total energy consumption, at the level of the

European Union member states, during the period 2000-2009, can be traced to the figure below.
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The environmental impact of mobility

With all the new technical solutions for classic cars, carbon dioxide emissions are still

unacceptable.
For the member countries of the European Union for 2010, the situation is presented in the

figure below. Although the level is generally high, Romania's position is ahead of other Eastern

European countries due to important measures to renew the fleet.
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The Role of Renewable Sources of Energy in Sustainable Mobility

Energy, as one of the sides of the sustainable development triangle, together with the
environment and human resources, is a key area for the future. In turn, renewable energy sources
are the pinnacle of energy concerns and the main investment direction in the field. [82]

There are strategies in all areas of the world, including the richest in oil and gas, there are
research, promotion, investment programs.

In Romania, the strategy for capitalizing on renewable energy sources approved by the
Government Decision 1535/2003 establishes the potential, the objectives, the research-

development policy, the promotion, etc.

Energy efficiency in sustainable mobility

Energy saving has been set as a priority by the National Energy Efficiency Strategy 2004-
2015, approved by Government Decision 163/2004.

According to this, our country does not have a good situation in terms of energy intensity,
ie the ratio between total energy consumption and Gross Domestic Product.

As a measure of a favorable development, the increase in primary energy consumption

should be lower, per cent, than economic growth, as is the case for developed countries.



Elaborators of the national strategy in the field estimate that for the period 2003-2015 the
reduction of the primary energy intensity will be between 50% and 40%, respectively 30%, the

optimistic, moderate and pessimistic variants, respectively.

Chapter 3. THE SUSTAINABLE HABITAT, TARGETS OF THE GROWTH OF
AUTONOMY OF LOCALIZATION ELECTRICAL SYSTEMS

Sustainable habitat is the type of habitat that develops under the conditions of sustainable
development. This means that for a given space, which can be from a home to neighborhoods,
towns, countries, or even the entire planet, life takes place using various forms of renewable
energy, consuming it rationally, according to energy efficiency norms, and respecting the

conditions environmental standards without compromising on standards of comfort.

Sustainable habitat in the plain and rural area

The Romanian village, the one described by many Romanian writers, is the one in the plain
area. It is a beautiful memory, but in order to continue to exist and become a sustainable Romanian
village, it must be vitalized economically and energetically. The new model consists of spatial
decentralization, based on distinct integrated units, because in these areas the population density

is relatively low and is distributed over relatively large spaces.

Sustainable habitat in mountain and rural areas

The sustainable mountain village, due to its reduced surface, dictated by specific relief
conditions, can be composed of a decentralized structure of integrated groups of households.

Integrated mountain farming is an economic core.

Sustainable habitat in urban areas

In the case of big cities, the situation is much more complex and the possible solutions are
much more varied. The projects combine renewable energy solutions with energy saving and
pollution reduction solutions, this area being one of the main sources of innovation in the current
period. Housing projects intertwine with transport, leading together to the sustainable habitat

target.



Chapter 4. ELECTRICAL SYSTEMS AUTONOMY. TECHNICAL SOLUTIONS BASED
ON STORAGE OF ENERGY

Autonomy of localization type

This refers to applications in a well-defined space and is defined as a percentage of the total

energy consumed in the activities carried out in that space that originates within that location.

Autonomy of transport type

In this case, the situation is more restrictive than in the previous one, given that the bounded
space is a means of transport and the initial reserves, storage capacity and all equipment related to
saving, regeneration and recovery capacities will be transported in turn, thereby increasing the
mass and volume of the respective means of transport, thus contributing to an additional energy

consumed.

Technical solutions for the hydraulic storage of electricity

In view of the differences presented above, technical storage solutions differ in localization

applications from transport type ones, the latter being much more demanding.

Hydraulic storage technical solutions for localization type autonomy

The idea is that the solar and wind energy, which occurs at random times, is captured and
transformed into a potential hydraulic form, to be consumed when there are concrete requirements
on the part of the beneficiaries.

For very large power applications of tens or even hundreds of MW, some hydrotechnical
arrangements are usually formed, consisting of top-level artificial lakes (3) at a level difference
from low, muddy surfaces (7), which is intended to be sanitized and where water inlets are installed
(5). By means of a complex motor-pump-turbine-generator unit (6) the water from the sockets is
pumped into the lake when the sun and / or the wind is blowing, and the electric power produced
by the solar plant (1) or wind (2) trains the pump. In the opposite situation, when there is no sun
and no wind, the water falls freely from the lake, trains the generator through the turbine, producing

electricity for consumers. The stored energy is proportional to the volume of circulating water and



the level difference.
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Hydraulic storage with top-quality artificial lake and marshy surfaces

Technical solutions for hydraulic storage in the case of transport autonomy

The water tower water storage solution naturally applies with great success to high-
capacity shipbuilding, very large ships or those real floating islands that have been built lately.

Here, the vertically-flowing water circuit is made with sea water, pumping in the tower
during the sun and / or wind, and generating electricity at the reverse water circuit.

Hydraulic storage currently accounts for over 90% of the world market volume. There are

also solutions for storing electricity from renewable sources using compressed air.



Chapter S. ELECTRICAL SYSTEMS AUTONOMY. TECHNICAL SOLUTIONS BASED
ON THE ENERGY ECONOMY

The autonomy of electrical systems, both transport type and location type, is strongly
dependent on the saving of electricity consumption within those systems. By analyzing the various
methods of reducing energy consumption that have occurred lately, we have identified several
solutions:

- Optimization of heat removal inside electromagnetic constructions (electrical machines,
electrical appliances, electromagnets, fasteners, etc.), usable in electrical systems;

- Reducing losses in electrotechnical constructions by replacing reinforcements where the
magnetic field is obtained by means of electromagnetic excitations with similar ones based on
permanent magnets;

- Heating the enclosures in electrical transport or locating systems by bringing heat from

the inside of the earth bark for domestic use.

Energy saving in the field of electrical machine applications

At present, there are papers that analyze the losses from different structures, including
electrotechnical constructions, which are based on constructive theory, introduced by Adrian
Bejan, a Romanian scientist working in the USA. According to this theory, a system is considered
viable, as long as, within it, the fluid considered essential flows. In the thermal analysis of electric
machines, the heat flow developed internally from the energy losses in the related electrical and
magnetic circuits is considered as the essential fluid.

The optimization is to find constructive solutions in which, on the one hand, it presents
relatively low energy losses and, on the other hand, the heat that develops inside is to be evacuated
as quickly and directly as possible, in order not to overheating causes defects, especially in the
electrical insulation system. These constructive solutions must aim at removing barriers to the

respective heat fluxes



Non-vinyl electromagnetic excitation DC motor (1-axis, 2-jug rotor, 3-rotor tooth, 4- rotor
winding, 5-pole, 6-pole stator, 7-winding, 8-framing

Electric DC electric motor with external electromagnetic excitation 1-axis, 2-jug rotor, 3-rotor
tooth, 4- rotor winding, 5-pole, 6-pole stator, 7-winding, 8- stator core, 9- ventilation spaces, 10-
framing)



Thermal analysis of continuous magnets with permanent magnets

Replacing electromagnetic excitation with permanent magnets, the constructive solution of, does
not bring significant advantages, with significant heat sources remaining beyond the pin.

2 1 3 4

Electric DC power unit with permanent magnets (1-axis, 2- rotor jaw, 3- rotor winding, 4- rotor
teeth, 5-pin, 6 permanent magnets, 7-framing)

Thermal analysis of asynchronous machines

Non-ventilated asynchronous electric machine 1-axis, 2-jug rotor, 3-rotor winding, 4-rotor teeth,
5- pin, 6- stator winding, 7- stator teeth,, 8- jug stator, 9- framing)



Synchronous external ventilated electric car (1-axis, 2-jug rotor, 3-rotor tooth, 4- rotor winding,
5-pole, 7- stator teeth, 8- stub jug, 9- framing, 10- fan cap)

Chapter 6 CASE STUDY. AUTONOMY OF THE ELECTRICAL SYSTEM IN VALAHIA
UNIVERSITY CAMPUS

»VALAHIA” University in Targoviste has been an initiator of renewable energy sources
since the beginning of its existence when, based on projects developed by a core of specialists
transferred from ICPE Bucharest, a transfer of competencies has been made through achievements
focused on later acquired the name of the Solar Amphitheater, located in the old headquarters of
the Faculty of Electrical Engineering, Electronics and Information Technology. Since then, the
university has created the National Conference of New Renewable Energy Sources, which
convenes periodically most of the country's specialists, as well as delegates of the major research
centers in other countries, Targoviste becoming a national leader in the field, for a period. Once
the investment of the new campus was accepted, the opportunity to continue at a different level
started for the higher education, the new headquarters of the faculty being endowed with the latest

state-of-the-art achievements.



New location for the Faculty of Electric Engineering, Electronics and Information Technology

International trends

Following the reports on international PV trends from the beginning of the recordings, from
the 1990s niche market to the recent large-scale global deployment and increased competitiveness,
it is noticed that 2016 was a record for the photovoltaic market surpassing for the first time the
volume of 76 GW, confirming the global trends of the markets observed since 2013, both in terms

of number of production units and total production volume.
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Case study - on-grid photovoltaic platform Description of the pilot plant attached to a
building and connected on-grid

Photovoltaic system installed on the roof of our Institute building-ICSTM
This is made of:
- 3 types of photovoltaic modules bent at 30° as the followings:
- 70 modules PV thin-film CdTe productsof Calyxo company,
- 70 modules PV poli crystal products of Q CELLS company,
- 40 modules PV mono crystal and Bauer Solartechnik products,
- 6 Sunny Boy 5000TL-21 inverters,

- 3 Sunny SensorBox.



PV System Profile | ICSTM

Location:
Operator:
Commissioning:

PV system power:
Annual Production:
€02 avoided:

Modules:

Azimuth angle:
Angle of inclination:
Communication:
Inverter:

Sensors:

Targoviste, Romania
ICSTM-UVT
2f27/2016

33.150 kwp
approx. 39,614 kwh (1,195 kwh/kwp)
Approx. 27.7 tons per annum

70 x Q.Cells Modules Q.Pro-G3 245

70 x Calyxo CX3 80 (07/2012)

40 x Bauer Solartechnik GmbH BS-260-6MB-5
Dﬂ

m@

T Sunny WebBox

B 6 x Sunny Boy 5000TL-21

(& 3 x Sunny Sensorbox

General description of the PV system

In this figure it is presented the scheme of interconnecting the photovoltaic system and

connecting it to the network

The internal electric scheme of the photovoltaic system

The figure shows the centralized network power supply for the years 2016, 2017 and the

first months of 2018 for the on-grid connected



Annual Comparigon: ICSTM from 2016 to 2018
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Case study the photovoltaic platform BIPV describing the pilot self-consumption
installation

The pilot self-consumption installation

The self-consumption pilot installation is located on the southern facade of the ICSTM
building. It is mounted in several configurations with a different constructive role:

- PV modules mounted as sun visors (semipermeable panels with chemically treated
polycrystalline diets to architecturally integrate with the chromatic palette of the fagade). They

allow natural illumination in the labs located on the southern fagade of the building as well as its



hallways. At the same time, they reduce the total amount of radiation to provide a microclimate
favorable to the activities of the research laboratories.

- PV modules mounted as a curtain wall. They are mounted in 2 different configurations,
with classic (matte) panels and semi-transparent panels. The panels are mounted at 90 degrees and
are naturally ventilated.

- PV modules installed on the Solar Tracker. It is fully automated and autonomous, based
on real-time solar radiation (prismatic sensing direction and irradiation sensor, automatic
positioning algorithm).

From an electrical point of view, the pilot plant is made up of several subsystems of
production, storage and consumption. According to the definition (U.S. DOE): A microgrid is
composed of interconnected loads and distributed energy sources with well-defined electrical
limits and in relation to the national network (SEN). A microgrid can connect and settle from the
NPS so it can operate both On-Grid and Island. The system operating within ICSTM provides the
separate power supply of the entire IT infrastructure serving the institute and other critical
customers. The system can operate offline from NPS up to 20 hours and in ideal conditions up to

46 hours.

The self-consumption PV installation monitoring. Data measured between 2016-2017

ICSTM 3Phase Consumption
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CONCLUSIONS AND DIRECTIONS IN FUTURE RESEARCH

The PhD Thesis has proposed to open a new way of using electrical components and
systems in the implementation of the concepts of sustainable development, energy, environment,
globalization, transport etc. through the intermediary notions of sustainable mobility and
sustainable habitat using the instrument of autonomy.

This goal is transposed into the need to modernize the classic electrical components:
motors, generators, transformers, converters, batteries, etc. by redesigning them for the purpose of
their energy efficiency, reducing the pollution caused by them, as well as enriching them with
electronics and embedded automation equipment, in order to be compatible with computerized
command, monitoring, protection, etc. systems for integration into Smart Grid systems.

The PhD thesis substantiates the introduced concepts, presents current technical
achievements and trends of their future evolution, as well as a case study actually existing already
in the Campus of the ,,Valahia” University of Targoviste.

Future research can follow developments in new components, developments in
electrochemical and nuclear storage, and the final implementation of the Campus sustainable
habitat project.

Following observations and on the basis of current world studies and achievements, the
following results have emerged:

It is noted that the maximum optimization level of the PV installations is achieved in the
particular situation of the overall energy balance related to the construction and the specific
activities of the ICSTM;

Measures are needed to protect the life of battery banks, reconfigure them and implement
protection devices;

Maximum potential energy efficiency achieved through optimization of consumption can
now be achieved by reconfiguring BACS for "demand-driven operation";

Maximum PV energy input cannot be achieved without predictive algorithms and integration
with BACS;

Considering the results of the ICSTM pilot plant, we can say that the technologies,
methods and scenarios used can be transferred to the other buildings of the UVT Campus. The
success of an implementation depends on the level of integration that can be achieved according
to the power load profile of each building and of the activities carried out (university building /

student hostel).



FUTURE DEVELOPMENTS

- Developing the algorithms needed to calculate energy and demand vectors at existing
measurement points;

- Integration of DAQ PV systems with BACS for better use of load profile scenarios;

- Development of predictive algorithms based on integration of existing meteorological
measurements with BACS;

- Investing in the integration of other means of optimizing the consumption of HVAC systems.

ORIGINAL CONTRIBUTIONS

During the elaboration of the doctoral thesis, I consider that we have made a number of

original contributions, of which:

- Defining the new paradigm of development, having as a tool the autonomy of the electrical
systems;

- Systemic Sustainable Development Analysis through Sustainable Mobility and Sustainable
Habitat;

- Synthesis of the autonomy of electrical systems based on the storage of electricity;

- Synthesis of autonomy of electrical systems based on energy saving;

- Development of the sustainable habitat project for the Campus of ,,Valahia” University of

Targoviste.
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