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Cuvant-inainte

Cercetarea stiintifica poate fi planificata, descoperirea nu, dar poate fi determinata de calitatea stra-
tegiilor alese, asa c& noi, ICMET Craiova, prin cele doua laboratoare fanion, LIT (Laboratorul de Tnalta
Tenisune) si LMP (Laboratorul de Mare Putere), precum si celelalte colective de cercetare-dezvoltare,
vom gasi capacitatea de a ne reforma si consolida pozitia de partener strategic pe plan intern si internati-
onal. Acest lucru nu e deloc simplu, daca tinem cont de faptul ca obiectivele, foarte indraznete, presupun
riscuri, mai ales cand e vorba de singularitate in cercetarea romaneasa.

Institutia noastra, fiind unica din tara si din sud-estul Europei, in activitatea de evaluare a per-
formantelor echipamentelor electrice de inalta tensiune si curenti mari, are preocupari si cercetari in
beneficiul diversilor parteneri strategici, publici si privati pentru dezvoltarea de produse competitive cu
caracteristici imbunatatite, consumuri reduse si cu impact cat mai scazut asupra mediului.

Unicitate, rol strategic, caracter indispensabil nu ne dorim sa fie doar niste sintagme menite sa im-
presioneze ignoranta unor decidenti. Acestea sunt trasaturi ce trebuie s& maximizeze potentialul creativ,
element indispensabil progresului, sa stimuleze factorii sociali in vederea alocarii de resurse materiale
considerabile si sa mobilizeze competente intelectuale de inalta calitate umana.

Ca oameni de stiinta, cercetatori, inovatori, stim precis ca certitudinile, mai ales cele de natura
stiintifica, nu trebuie sa ramana la stadiul de probabilitate, asa ca vom face tot posibilul s& demonstram
stiintific ca se impun abordari de noi domenii de cercetare si dezvoltare interdisciplinara adaptate Pactului
Verde European.

Daca este sa-I citam pe N. lorga ne permitem sa-l si parafrazam: in masura in care stiinta este pusa
exclusiv in slujba bunului mers al omenirii, beneficiem cu totii de roadele ei (,in fiecare stiinta este o parte
numai pentru cei invatati”), chiar daca:

E impartitd omenirea

In cei ce vor si cei ce stiu.

In cei dintai tréieste firea
Ceilalti o cumpénesc si-o scriu.

(,E Tmpartita omenirea”— M. Eminescu)
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Foreword

Scientific research can be planned, discovery cannot, but it can be determined by the quality of
the strategies chosen, so we, ICMET Craiova, through our two flagship laboratories, HTL (High Voltage
Laboratory) and HPV (High Power Laboratory), as well as the other R&D collectives, will find the capacity
to reform and strengthen our position as a strategic partner at home and abroad. This is not an easy task,
considering that very bold goals involve risks, especially when it comes to the uniqueness of Romanian
research.

Our institution, the only one in the country and in South-East Europe in the activity of evaluating the
performance of high voltage and high current electrical equipment, deals with and carries out research
for the benefit of different strategic partners, both public and private, for the development of competitive
products with improved characteristics, reduced consumption and with the lowest possible impact on the
environment.

Uniqueness, strategic role, indispensability are not just phrases designed to impress the ignorance
of some decision-makers. These are qualities that must maximise the creative potential essential for pro-
gress, stimulate social factors to allocte considerable material resources and mobilise intellectual skills
of high human quality.

As scientists, researchers and innovators, we are well aware that certainties, especially scientific
ones, cannot remain at the level of probabilities, so we will do our best to demonstrate scientifically that
new approaches are needed in new areas of interdisciplinary research and development, adapted to the
European Green Pact.

To quote N. lorga “There is a side to every science that is reserved for the learned” and we can
paraphrase him: to the extent that science is used exclusively for the benefit of humanity, we all benefit
from its fruits, even fif:

Mankind is divided

Into those who will and those who know.
The former are full of spirit

The latter ponder and write about it.
(,Mankind is divided” — M. Eminescu)

And when we are among those tasked
with weighing things up and uwiting a
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inceputurile ICMET Craiova

Dezvoltarea accelerata in Roménia a productiei de aparataj si transformatoare electrice
a impus, la Tnceputul anilor 1970, realizarea unor mari investitii in cladiri si echipamente pen-
tru tehnica incercarilor si masuratorilor la tensiuni inalte si mare putere.

Astfel, in anul 1974 a fost inaugurat Centrul de Cercetare Stiintifica si Inginerie Tehno-
logica — CCSIT Electroputere Craiova, fiind constituit din atelierele de proiectare si dezvol-
tare ale Uzinei Electroputere, cu scopul de a fi testate, pentru punere pe piata, echipamente
destinate sistemului energetic al Romaniei si pentru export, precum transformatoare mari de
tensiuni pana la 400 kV si puteri pana la 400 MVA, transformatoare de masura de curent si
tensiune, intreruptoare si separatoare pentru tensiuni pana la 400 kV.

Tot in aceasta perioada, in Centrul de Cercetare CCSIT s-au constituit echipele de baza
de proiectare constructiva, indeosebi pentru Uzinele Electroputere: transformatoare, motoare
si generatoare, aparataj electric de medie si inaltad tensiune, locomotive electrice si echipa-
mente complexe.
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The beginnings of ICMET Craiova

The accelerated development of electrical switchgear and transformer production in
Romania in the early 1970s required large investments in buildings and equipment for high
voltage and high power test and measurement.

Thus, in 1974, the Scientific Research and Technological Engineering Centre — CCSIT
Electroputere Craiova was inaugurated, consisting of the R&D teams of the Electroputere
plant, with the purpose of testing, with a view to marketing, equipment intended for the
Romanian power system and for export, such as large transformers for voltage up to 400 kV
and power up to 400 MVA, current and voltage measuring transformers, circuit breakers and
disconnectors for voltages up to 400 kV.

It was also during this period that the CCSIT Research Centre set up the basic design
teams, in particular for Electroputere plant: transformers, motors and generators, medium and
high voltage electrical switchgear, electric locomotives and complex equipment.
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in anul 1985, institutul trece in subordinea Centralei Industriale Electrotehnice si capata
titulatura de Institutul de Cercetare Stiintifica si Inginerie Tehnologica pentru Motoare, Trans-
formatoare si Aparataj Electric: ICSIT — MTAE.

Evolutia societatii romanesti inceputa dupa anul 1989 a facut ca, n anul 1990, institutul
sa devina o entitate distincta in proprietatea statului si, conform H.G. nr. 188/1990, a devenit
Institutul de Cercetare pentru Masini Electrice si Tractiune — ICMET Craiova, cu sigla proprie
fnregistrata la Geneva.

Putem preciza ca, in 1990, ICMET a fost printre membrii fondatori ai Retelei Nationale de
Laboratoare de Incercari din Romania — RELAR, azi cunoscut ca RENAR.

in anul 1995, ambele laboratoare din cadrul ICMET, respectiv LIT — Laboratorul de inalta
Tensiune si LMP — Laboratorul de Mare Putere, au fost acreditate international conform EN
45001 si astfel s-a deschis calea recunoasterii si a parteneriatelor cu firme externe.

Ca o recunoastere a caracterului de unicat la nivel national a activitatii sale, prin H.G.
81/1998, se obtine statutul de Institut National de Cercetare — Dezvoltare si Incercari pentru
Electrotehnica, pastrandu-si sigla de ICMET Craiova inregistrata in anul 1990 la Geneva. Si
n prezent institutul exista sub aceasta forma de organizare.

In 1985, the Institute became part of the Electrotechnical Industrial Centre and took
the name of Institute of Scientific Research and Technological Engineering for Motors,
Transformers and Electrical Apparatus: ICSIT — MTAE.

The evolution of the Romanian society, which started after 1989, led the Institute
to become an independent entity in 1990 and, according to the Government Decision
No. 188/1990, it became the Research Institute for Electric Machines and Traction — ICMET
Craiova, with its own logo registered in Geneva.

In 1990, ICMET was one of the founding members of the National Network of Testing
Laboratories in Romania — RELAR, now known as RENAR.

In 1995, ICMET’s two laboratories, HVL — High Voltage Laboratory and HPV — High Power
Laboratory, were internationally accredited to EN 45001, opening the way to recognition and
partnerships with external companies.

In recognition of the uniqueness of its activity at the national level, by Government Decision
No. 81/1998, it was granted the status of National Institute for Research - Development
and Testing in Electrical Engineering, using the same logo as ICMET Craiova, registered in
Geneva in 1990. The Institute still exists under this form of organisation.
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Imaginea surprinde discutii privind constructiile Uzinei Electroputere si ale
Centrului de Cercetare Viitorul ICMET Craiova purtate intre conducerea de stat
si conducerea Institutului.
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in prezent, cele doua marilaboratoare din cadrul institutului, Laboratorul de inalta tensiune
si Laboratorul mare putere, formeaza o infrastructura de cercetare critica pentru functionarea
si securitatea sistemului electro-energetic national, subliniaza dr. ing. loan lordache, directorul
general ICMET Craiova. Descoperim repere esentiale din istoria si performantele unui institut
de traditie, care a deservit intreaga industrie electrotehnica romaneasca, dar si potentialul
existent, capacitatea sa de a se reforma si de a-si consolida pozitia de partener strategic pe
plan intern si international.

Vizita conducerii de stat in camera de
comanda laboratorului de mare putere.
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Vedere din interiorul laboratorului
de inalta tensiune.

Currently, the Institute’s two main laboratories, High Voltage and High Power, constitute
a critical research infrastructure for the functioning and safety of the national electrical energy
system, as underlined by PhD. Eng. loan lordache, General Manager of ICMET Craiova.
We discover key milestones in the history and the performance of a traditional institute that
has served the entire Romanian electrotechnical industry, as well as its existing potential, its
ability to reform and strengthen its position as a strategic partner at home and abroad.
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DOKUMENTATION

HOCHSPANNUNGS-LABORATORIUM

Laboratorul de inalta Tensiune (LIT)

Laboratorul de Tnaltd Tensiune (LIT) de la ICMET Craiova este primul laborator complex
de cercetare industriala creat in Romania, prin care au trecut practic toate echipamentele
pentru transportul si distributia energiei electrice produse in Romania de la crearea sa si care
si-a extins mereu aria de preocupari in domenii conexe. Generatii intregi de specialisti s-au
format si au crescut odata cu transformarea acestuia din stand de probe uzinal intr-un centru
de competenta, independent, de talie internationala.

Numeroase au fost lucrarile de constructii, lucrarile speciale (pamantare, ecranare elec-
tromagnetica) care au pus probleme deosebite in realizarea acestui laborator al carui ansam-
blu constructiv este prezentat in figura 1.

Elektroputere -Werke
Craiova * SR Rumanien

High Voltage Laboratory (HVL)

Industrial-
Import-Nr. : 5262027
The High Voltage Laboratory (HVL) of ICMET Craiova is the first complex industrial re- DIA-Nr.  : 27-132/0630729]0

search laboratory established in Romania and since its inception it has tested practically all et N L

the equipment for transmission and distribution of electricity produced in Romania and has . .
Generallieferant und Generalprojekiant

constantly expanded its field of interest to related fields. Generations of specialists have been

trained and developed as it has evolved from a factory test bed to an independent, world-

KOMBINAT
class centre of excellence. VEB STARKSTROM-ANLAGENBAU
, , N . . LEIPZIG-HALLE
The construction of this laboratory, the layout of which is shown in Figure 1, involved a
number of special works (earthing, electromagnetic shielding) which posed particular prob- vormals: VEB STARKSTROM-ANLAGENBAU ERFURT

lems.
Leipzig, den 12. Juni 19F1
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Fig. 1.Schita de principiu a ansamblului laborator de inaltd tensiune de la ICMET Craiova
Schematic diagram of the high voltage laboratory installation at ICMET Craiova

A — Laboratorul de inalta tensiune;

B — Laboratorul de incercari cu tensiune
indusa;

C — campul de incercari in aer liber;

D — corpul camerelor de comanda;

E — corpul laboratoarelor de medie
tensiune si generale;

F — sala de masini;

G —fabrica de transformatoare;

H — Laborator forte 0,15 MN;

| — Laborator forte 3 MN;

J — Laborator forte 32 MN;

AC, BC, CC, FC - camere de comanda
aferente instalatiilor din A, B, C si F;

1, 2, 3, 4 — porti de tip ghilotina pentru
accesul instalatiilor de Tncercare in cdmpul
exterior, respectiv pentru accesul obiectelor
de incercat;

a — instalatia de 1,2 MV tensiune redresatg;

b — cascada de 1,2 MV tensiune alternativa;

c — cale ferata pentru transportul obiectelor
de incercat;

d — generator de 4,2 MV impuls,

e — instalatie de impuls 750 kV;

f— instalatie de tensiune alternativa 200 kV;
g — transformator reglabil 3 MVA;

h — statie de distributie tensiune indusa;

i — cuva de incercari in ulei;

j — eclator cu sfere 1,5 m diametru;

k — suprafata destinata incercarilor sub
ploaie;

I, m —incaperi dublu ecranate

pentru masuratori de compatibilitate
electromagnetica;

n — laborator masurari descarcari partiale;
0, p — portali pentru campul exterior;

r — subsol pentru conexiuni;

s —treapta a treia a cascadei de
transformatoare,

t — gard de protectie.

A — High Voltage Laboratory;

B — Induced voltage test laboratory;

C — Outdoor test site;

D - Control room building;

E — Medium voltage and general laboratory
building;

F — Machine room;

G — Transformer plant;

H —0.15 MN force laboratory;

| — 3 MN force laboratory;

J — 32 MN force laboratory;

AC, BC, CC, FC — Control rooms associated
with A, B, C and F facilities;

1, 2, 3, 4 — trap doors for transfer of test
equipment to the external field or for transfer
of specimens;

a— 1.2 MV rectified voltage equipment;

b — 1.2 MV alternating voltage cascade;

ICMET - Craiova + 50 de ani

¢ — Rail for transport of specimens;

d —4.2 MV pulse generator,

e — 750 kV pulse equipment;

f—200 kV AC equipment;

g — 3 MVA adjustable transformer;

h — Induced voltage distribution station;

i — Oil test tank;

j— 1.5m diameter ball spark gap;

k — Rain test area;

I, m — Double shielded rooms for
electromagnetic compatibility measurements;
n — Partial discharge measurement
laboratory;

0, p — External field portals;

r — Cellar for connections;

s — Third stage of the transformer cascade;

t — Protective fence.

oy

Schita de lucru privind constructia laboratorului de inalté tensiune.
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La nivel conceptual, laboratorul a fost gandit astfel incat sa se materializeze sub forma
unei unitati de cercetare experimentala independenta, avand ca model realizarile de prestigiu
din lume din acea vreme.

Hala principala a laboratorului a fost divizata in doua laboratoare independente: labo-
ratorul de Tnaltd tensiune propriu-zis (A) si laboratorul de Tncercari cu tensiune indusa (B).
Dimensiunile concrete au fost stabilite pornind de la ideea posibilitatii de incercare a echipa-
mentului electric pana la clasa 400 kV inclusiv, cu rezerve care ar fi putut permite atingerea
clasei 750 kV.

in aceste conditii, in hala A se poate obtine o tensiune de trasnet de 4,2 MV, o tensiune
de comutatie de 2,5 MV si o tensiune alternativa de 1,2 MV, iar in hala B, o tensiune alterna-
tiva fata de pamant de cel putin 750 kV prin inductie electromagnetica in transformatorul de
incercat (frecvente intre 100 si 150 Hz). in ambele laboratoare, tensiunile maxime pot fi atinse
practic fara descarcari disruptive, prin mijloace de uniformizare a cAmpului.

Laboratorul B este dispus in imediata vecinatate a Societétii de Transformatoare de pe
platforma Electroputere (G in figura1), pentru a asigura un transport comod al acestor obiecte
grele si ancombrante in stare complet montata. Produsele Fabricii de Aparate de Tnalta Tensi-
une se transporta pe sosea si se asambleaza in laborator cu ajutorul unui pod rulant de 50 tf.

Vedere din interiorul laboratorului de inalta tensiune.
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The concept of the laboratory was to be an independent experimental research unit,
modelled on the world’s most prestigious achievements of the time.

The main laboratory hall is divided into two independent laboratories: the actual high vol-
tage laboratory (A) and the induced voltage test laboratory (B). The actual dimensions were
based on the idea that it would be possible to test electrical equipment up to and including the
400 kV class, with reserves for the 750 kV class.

Under these conditions, a lightning voltage of 4.2 MV, a switching voltage of 2.5 MV and
an AC voltage of 1.2 MV can be obtained in Hall A and an AC voltage to earth of at least 750
kV in Hall B by electromagnetic induction in the test transformer (frequencies between 100
and 150 Hz). In both laboratories, field uniformity allows maximum voltages to be achieved
with virtually no spurious discharges.

Laboratory B is located in the immediate vicinity of the Transformer Company on the
Electroputere platform (G in Fig. 1) to ensure convenient transport of these heavy and bulky
objects when fully assembled. The High Voltage Apparatus Factory’s products are transpor-
ted by road and assembled in the laboratory using a 50 tonne overhead crane.
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Hala A comunica cu hala
B, cu exteriorul si cu platforma
de incercari in aer liber C prin 3
porti de tip ghilotind cu doua foi
cu inaltimea deschiderii de 16 m.

Datorita executiei mobile
a generatorului de impuls si a
cascadei de transformatoare,
acestea pot fi scoase in aer li-
ber, unde pot fi folosite pentru
incercarea unor echipamente
montate direct pe platforma sau
asezate pe vagon de cale ferata
sau trailer. Un al treilea etaj al
cascadei de transformatoare si o

linie aeriana izolata corespunza-
tor fatd de pamant permit crearea unei tensiuni alternative de 1800 kV fata de pamant sau a
unui sistem trifazat de 3 x 6003 kV.

Cladirea amplasata pe latura de sud a laboratorului (D) contine camerele de comanda
pentru hala A, hala B si platforma de incercari C. Amplasarea acestora la cota + 4,20 m fata
de sol asigura o vizibilitate globala care este completata de o instalatie de TV in circuit inchis
telecomandata.

Corpul laboratoarelor de tensiuni medii si generale (E) reprezinta o cladire amplasata pe
latura de nord a laboratorului. Cladirea cu 7 nivele serveste ca sediu principal al Institutului
de Cercetare si Proiectare ICMET. La parterul acesteia sunt dispuse: instalatia de ncercare
mobild cu tensiune de impuls de 750 kV, instalatiile de Thcercari cu tensiune alternativa de
200, respectiv 350 kV si laboratorul pentru masurari de descarcari partiale, iar la primul etaj
sunt amplasate laboratoarele de receptie, materiale electrotehnice si de calcul electronic.

VIS P A S TR 1|
NI 4T A

e g A TV g C

W ¥

Vedere generala din cdmpul exterior al
laboratorului de inalta tensiune.

Hall A communicates with
Hall B and the outdoor test plat-
form C via 3 double leaf trap
doors with an opening height of
16 m.

The mobile design of the
pulse generator and transform-
er cascade means they can be
taken outdoors to test equipment
mounted directly on the platform
or on a rail car or trailer. A third stage in the transformer cascade and a suitably earthed and
insulated overhead line make it possible to generate an 1800 kV AC voltage to earth or a
3 x 6003 kV three-phase system.

The building on the south side of the laboratory (D) contains the control rooms for Hall
A, Hall B and Test Platform C. Situated at +4.20 m above ground level, it provides all-round
visibility and is complemented by a remote-controlled closed-circuit television system.

The Medium and General Voltage Laboratory Building (E) is a building located on the
north side of the laboratory. The 7-storey building serves as the main headquarters of the
ICMET Research and Design Institute. The ground floor houses the 750 kV Pulsed Voltage
Mobile Test Facility, the 200 kV and 350 kV Alternating Voltage Test Facilities and the Partial
Discharge Measurement Laboratory, while the first floor houses the Electrotechnical Materials
Acceptance Laboratory and the Electronic Computing Laboratory.
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In sala de masini (F) sunt amplasate
toate instalatiile electrice si neelectrice care
asigura functionarea laboratorului printre
care: grupul motor-generator pentru produ-
cerea tensiunii si frecventei reglabile (2,5 +
5 MVA, 25 + 150 Hz), instalatiile de distri-
butie de Tnalta si joasa tensiune, bobinele
de reactanta reglabile pentru incercari cu
tensiune indusa, instalatia de aer compri-
mat, etc.

Una dintre problemele bine rezolvate
in constructia acestui laborator o constitu-
ie instalatia de pamantare. Aici vom arata
numai faptul ca este o instalatie cu prize re-
partizate pe toatd suprafata interioara a la-
boratorului cu legaturi de echipotentializare
intre prize care asigura in curent alternativ
o rezistenta de 0,1 si in regim de impuls o
rezistenta similara prin folosirea asa-numi-
tului ,pamant de suprafata”, de fapt ecranul

ICMET - Craiova + 50 de ani

The machine room (F) contains all the electrical and non-electrical installations that en-
sure the functioning of the laboratory, including: the motor-generator set for the generation of
adjustable voltage and frequency (2.5+5 MVA, 25+150 Hz), the high and low voltage distribu-
tion installations, the adjustable reactance coils for induced voltage tests, the compressed air
installation, etc.

One of the problems solved in the construction of this laboratory is the grounding system.
Suffice it to say that it is an installation with sockets distributed all over the internal surface
of the laboratory, with equipotential bonding between the sockets, providing a resistance of
0.1 in alternating current and a simi-
lar resistance in pulsed mode, using
the so-called ,surface earth”, which
is actually the floor screen.

This provides virtually the same
earth resistance at every point in the
hall, improving the accuracy of tran-
sient currents and voltages.

Another particular problem is
electromagnetic shielding. Laborato-
ry A, the 750 kV Pulse and 200 kV AC
test rooms and the control rooms are

electromagnetically shielded, both to
measure the radio interference and
partial discharges generated by the
test equipment and to avoid disturb-
ing neighbouring laboratories with
electronic and computer equipment.

de pardoseala.
Tn acest fel se obtine practic in orice punct al halei aceeasi rezistentd de pamantare cu
efecte benefice asupra preciziei de masurare a curentilor si tensiunilor in regim tranzitoriu.
O alta problema deosebita se refera la ecranarea electromagnetica. Laboratorul A, halele
de Tncercari de 750 kV impuls si 200 kV tensiune alternativa, dar si camerele de comanda
sunt ecranate electromagnetic, pe de o parte pentru a putea masura perturbatiile radio si des-
carcarile partiale produse de echipamentul de incercat, iar pe de alta parte pentru a evita per-
turbarea laboratoarelor din vecinatate care utilizeazéa aparatura electronica si calculatoare.

Grup motor-generator in sala masini
a laboratorului de inalta tensiune
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Constructia laboratorului si punerea in functiune au reprezentat o etapa absolut necesara
pentru abordarea in anii '70 si '80 a dezvoltarii echipamentului de 400 kV, transformatoare
si aparate de linie. Esential a fost aportul acestui laborator la exportul pe toate meridianele
globului a transformatoarelor de putere si de masura, cu indeplinirea conditiilor prevazute in
standarde cum sunt CEl, NEMA, ANSI, ABNT, GOST, BS, VDE, NF.

Prezentarea listei de referintd ar ocupa pagini intregi si ar onora orice producator din
lume.

The construction and commissioning of the laboratory was an essential step in the

approach to the development of 400 kV equipment, i.e. line transformers and apparatus,
in the 1970s and 1980s. The contribution of this laboratory has been essential in the export
of power and instrument transformers to all parts of the world, meeting the requirements of
standards such as CEIl, NEMA, ANSI, ABNT, GOST, BS, VDE, NF.

The reference list would fill pages and would make any manufacturer in the world proud.

Vedere de ansamblu din perioada constructiei Halei de Incercéri LIT
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Principalele incercari posibil de realizat in laborator:

»  Tncercari cu impulsuri de trasnet-unda plina si taiata la aparate si transformatoare;

« incercari cu impulsuri de comutatie de tip aperiodic sau oscilant amortizat produse de
generatorul de impulsuri sau de transformatoare de incercare;

* masurarea descarcarilor partiale la transformatoare de putere si de masura la un nivel de
zgomot de fond de max 4 pC;

* masurarea perturbatiilor radioelectrice la aparate electrice;

* incercarea izolatiei transformatoarelor cu tensiune aplicata si indusa (mono sau trifazat);

* determinarea caracteristicilor statistice de tinere a structurilor izolante hartie — ulei,
SF6, uscate, turnate in rasina etc.;

* determinarea statistica a tensiunilor de tinere si conturnare a intervalelor lungi de aer in
stare uscata si sub ploaia artificiala;

* determinarea tensiunilor de tinere intre contactele deschise ale separatoarelor in aer sau
SF6 cu tensiuni combinate;

* determinarea caracteristicilor de protectie ale descarcatoarelor;

* determinarea repartitiei de tensiune in infasurari si a tensiunilor transmise intre infasurari
la transformatoare;

* determinarea comportarii in regim tranzitoriu a transformatoarelor de tensiune capacitive;

* Tincercarea trecerilor izolate aer — ulei, ulei — ulei, aer — SF6, SF6 — ulei si a comutatoarelor
de reglaj sub sarcina pentru transformatoare;

e Tncercari sub tensiune redresata pentru echipament de curent continuu si electrofiltre
pana la 1000 kV;

*  masuratori de caracterizare a proprietatilor materialelor electrice si magnetice.
Recunoasterea nu a intérziat sa apara, astfel incat, inca din 1982, LIT s-a inregistrat

la OMPI — Geneva (Organisation Mondiale de la Propriété Intelectuelle) ca for autorizat de

incercari.
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Main tests that can be carried out in the laboratory:

* lightning pulse testing - full wave and chopped wave on equipment and transformers;

* tests with damped aperiodic or oscillating switching pulses generated by the pulse
generator or test transformers;

* measurement of partial discharges on power and instrument transformers with a
maximum background noise level of 4 pC;

* measurement of radio interference in electrical equipment;

* applied and induced voltage (single or three phase) transformer insulation testing;

» determination of statistical resistance characteristics of paper — oil, SF6, dry, resin-
moulded, etc. insulation structures;

» statistical determination of the withstand voltage and flash-over voltage of long air gaps
under dry and artificial rain conditions;

* determination of withstand voltages between open contacts of air or SF6 disconnectors
with combined voltages;

* determining the protective characteristics of surge arresters;

* determining the voltage distribution in the windings and the voltages transmitted
between windings in transformers;

» determination of the transient behaviour of capacitive voltage transformers;

* testing of insulated air — oil, oil — oil, air— SF6 and SF6 — oil bushings and on-load
tap — changers for transformers;

* rectified voltage testing for DC equipment and electrostatic precipitators up to 1000 kV;

®* measurements to determine the electrical and magnetic properties of materials.
Recognition came quickly, and in 1982 HVL was registered with WIPO — Geneva

(Organisation Mondiale de la Propriété Intellectuelle) as an authorised testing forum.
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Implementarea acestor incercari a dus, cum este firesc, la cercetari si dezvoltari proprii,
brevete de inventie si cercetari, atat in domeniul metodelor de incercare, cat si al echipamen-
tului specific.

Printre acestea putem cita:

* metode de incercare la supratensiuni de comutatie pentru transformatoare si instalatii
capsulate in SF6, dintre care metoda de incercare cu demagnetizare in curent continuu
aplicata la transformatoare a facut obiectul unei comunicari CIGRE in anul 1980;

* simularea supratensiunilor de comutatie de tip oscilant amortizat cu transformatoare
de incercare in cascada;

* metode de masurare si aparatura specifica pentru determinarea descarcarilor partiale
pe cale ultrasonorg;

* dezvoltarea in conceptie proprie a taierii impulsurilor de trasnet cu eclatoare multiple;

* echipamente de incercare cu tensiune alternativa la locul de montaj pentru statii
capsulate Tn SF6 prin rezonanta serie;

* instalatii electronice de masurare a tensiunii si curentului in retele de nalta tensiune
cu divizoare capacitive, respectiv fibre optice;

* echipamente electronice pentru exploatarea si supravegherea transformatoarelor de

putere (indicatoare de pozitie pentru comutatoare de reglaj, termocopii pentru protectie termica etc.).

Experimente in interiorul laboratorului de inalta tensiune.

The implementation of these tests has naturally led to in-house developments, patents
and research, both in test methods and specific equipment.

These include:

* switching overvoltage test methods for transformers and SF6-enclosed equipment,
of which the DC demagnetisation test method for transformers was the subject of a CIGRE
paper in 1980;

* simulation of damped oscillating switching surges using cascaded test transformers;

* method and apparatus for measuring ultrasonic partial discharge;

* in-house development of multiple spark gap pulse chopping;

* on-site AC series resonance tester for SF6 enclosed stations;

* electronic equipment for measuring voltage and current in high voltage networks
using capacitive dividers and optical fibres;

* electronic equipment for operating and monitoring power transformers (position
indicators for tap changers, thermocouples for thermal protection etc.).

Experimente in campul exterior al laboratorului de inalta tensiune.
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Pentru sustinerea acestor activitati a avut loc o extindere a posibilitatilor laboratorului de
electronica si s-a creat un microatelier de productie industriala care a inglobat atelierul meca-
nic creat initial numai pentru producerea de prototipuri si dispozitive de incercare.

Perspective

Laboratorul de nalti Tensiune dispune de un patrimoniu de exceptie (cladiri, echipa-
mente), este complet integrat, este bine cunoscut in tara si in strainatate si poate fi adus,
cu investitii minime (mai ales in tehnica de masurare), la nivelul altor laboratoare de elita din
lume.

Ca urmare, el se prezintd ca o unitate de cercetare experimentald viabila in conditiile
economiei de piata. Intrucat poseda mijloace fixe importante, el este un laborator de interes
national aflat in coordonarea Ministerului Cercetarii Inovarii si Digitalizarii, a carui recunoaste-
re internationala oficiala ar face ca economia romaneasca sa dispuna de o baza experimen-
tala de talie europeana, care sa asigure atat atestarea calitatii echipamentelor electroenerge-
tice indiferent de provenienta, in conditii de neutralitate deplina, cat si cercetarile teoretice si
experimentale in domeniile tehnicii tensiunilor inalte si fortelor mari.

ICMET
HIGH POWER LABORATORY
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To support these activities, the electronics laboratory has been expanded and a micro-
shop for industrial production has been created, incorporating the mechanical workshop
originally set up to produce prototypes and test equipment only.

OUTLOOK

The High Voltage Laboratory has an exceptional heritage (buildings, equipment), is fully
integrated, is well known nationally and internationally, and can be brought up to the level
of other elite laboratories in the world with minimal investment (especially in measurement
techniques).

As a result, it presents itself as a viable experimental research unit under market
economy conditions. Thanks to its important fixed assets, it is a laboratory of national
interest, coordinated by the Ministry of Research, Innovation and Digitalisation, whose official
international recognition would provide the Romanian economy with an experimental base of
European dimensions, ensuring both the quality certification of electroenergetic equipment,
regardless of its origin, in conditions of complete neutrality, and theoretical and experimental
research in the fields of high voltage and high forces.
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LABORATORUL DE MARE PUTERE

in varianta optima de schema, s-a ales circuitul Tn schema direct, ca sursa de curent
intens — grupul de motor asincron si generator sincron, ca elemente de reglaj pentru curent —
bobine de reactanta, transformatoare de putere pentru reglaj tensiuni inalte.

In alegerea variantei optime s-au luat in considerare: experienta in domeniu a
specialistilor de la alte laboratoare, oferta de echipamente pentru circuitul de curent intens
si circuitele de masura si inregistrare si posibilitatea de specializare a inginerilor tineri in
domeniul tehnologiei incercarilor.

Varianta aleasa pentru realizarea laboratorului a fost similara cu cea de la Beskudnikovo
— Moscova astfel ca, prin contractul cu Institutul VEI — Moscova, s-au livrat echipamentele
necesare si s-a asigurat asistenta tehnica la montarea lor.

Proiectarea circuitelor de incercari a fost realizata integral de inginerii de la LMP sub
coordonarea domnului ing. Ovidiu Rarinca.

Tn elaborarea proiectului au aparut dificultati legate de lipsa materialelor documentare si
executia grafica a planselor de dimensiuni mari. Aceasta a fost compensata prin experienta
inginerilor cu vechime si scolarizarea inginerilor tineri la laboratoarele de profil din Moscova.

ICME
HIGH POWER LABORATORY
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HIGH POWER LABORATORY

Direct connection was chosen as the optimum circuit diagram variant, the asynchronous
motor and synchronous generator group as the current source, and chokes and power
transformers for high-voltage regulation as the current control elements.

In choosing the best option, the experience of specialists from other laboratories in this
field, the range of equipment for high current circuits and measuring and recording circuits,
and the possibility of specialising young engineers in the field of test technology were all taken
into account.

The option chosen for the construction of the laboratory was similar to the one in
Beskudnikovo — Moscow, so the contract with the VEI Institute — Moscow provided for the
necessary equipment and technical assistance for its installation.

The design of the test circuits was carried out entirely by HPL engineers under the
coordination of Eng. Ovidiu Rarinca.

Difficulties in the development of the project were related to the lack of documentary
material and the graphic execution of large drawings. This was offset by the experience of
senior engineers and the training of young engineers in the Moscow engineering laboratories.
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Alegerea variantei constructive cu trei grupuri motor-generator a permis o mai mare
flexibilitate la incercari cu posibilitatea Tncercarilor simultane pe dou circuite si obtinerea unei
puteri de scurtcircuit maxime de 7 500 MVA la cuplarea lor in paralel.

Dotarea laboratorului s-a facut cu echipamente furnizate de partenerul extern de la VEI
Moscova si cu echipamente realizate la Uzina Electroputere.

Astfel, partenerul extern a furnizat urmatoarele echipamente:

* 3 generatoare de soc tip TI-100 —2 —2 500 MVA - 12 kV;

* 3 motoare asincrone cu rotor bobinat de 7,2 kV (50 Hz), 3500 rot/min.;

* 3 unitati trifazate de intreruptoare de protectie tip VVZ — 12 — 12 kV/120 KA;

* 9 unitati monofazate de scurtcircuitoare tip VA — 12 kV/330 kA max;

¢ 4 transformatoare coboratoare de 40 MVA, 10 kV/0,125 kV/0,25 kV/0,5 kV;

* condensatoare de la 12 kV/0,8 yF;

* 4 unitati separatoare de 12 kV/120 kA;

* oscilografe pentru inregistrarea fenomenelor de la incercari si programatoare automate
pentru circuitele de comanda.

Camera de comanda a Laboratorului de Mare Putere

The choice of the three motor-generator set design allowed greater flexibility in testing,
with the ability to test two circuits simultaneously and achieve a maximum short-circuit power
of 7 500 MVA when coupled in parallel.

The laboratory has been equipped with equipment supplied by the external partner from
VEI Moscow and with equipment manufactured at the Electroputer Plant.

The external partner provided the following equipment:

e 3TI-100 - 2 - 2500 MVA - 12 kV surge generators;

e 37.2KkV (50 Hz), 3500 rpm asynchronous motors with wound rotor;

e 3VVZ-12-12kV/120 kA three-phase circuit breaker units;

* 9 VA-12kV/330 kA max single-phase circuit breakers;

* 440 MVA, 10 kV/0.125 kV/0.25 kV/0.5 kV step-down transformers;

* 12 kV/0.8 uF capacitors;

* 412 kV/120 kA disconnectors;

» oscillographs for recording test phenomena and automatic programmers for control

circuits
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La Uzina Electroputere au fost realizate echipamente considerate inventii roméanesti,
precum:

* transformatoare monofazate ridicatoare de 80 MVA, 12 kV/25 kV/51 kV;

* unitati bobine de reactanta modulare de 10 kA/0,1 - 1,8 Q;

* sistem de bare colectoare trifazate si monofazate de 12 kV/0,1 Q/m.;

* separatoare de 12 kV si 123 kV.

Montarea echipamentelor si punerea in functiune a fost realizata in prezenta specialistilor
de la VEI Moscova.

Laboratorul a inceput sa functioneze din decembrie 1974, odata cu infiintarea Institutului
- ICP —EP Craiova, sub organizarea caruia si-a desfasurat activitatea personalul laboratorului.
Ulterior, laboratorul si-a dezvoltat activitatea si prin cercetare aplicativa, prin realizarea unor
standuri de incercari pentru dotarea laboratorului.

incercarile efectuate in LMP, in conformitate cu standardele si normele in vigoare,
au permis certificarea calitatii si stabilirea performantelor de dezvoltare a echipamentelor
electrice de joasa, medie si inalta tensiune, atat pentru producatorii interni, cat si externi.

Vedere din interiorul laboratorului de inalta tensiune.
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Contactor din circuitul de comanda la mare putere.

The Electroputere factory produced equipment considered as Romanian inventions, such
as:

80 MVA, 12 kV/25 kV/51 kV single-phase step-up transformers;

* 10 kA/0.1 — 1.8 Q modular chokes;

* 12kV/0.1 Q/m three-phase and single-phase busbar systems;

* 12 kV and 123 kV disconnectors.

The equipment was installed and commissioned in the presence of specialists from
VEI Moscow.

The laboratory started its activity in December 1974, with the establishment of the
Institute — ICP — EP Craiova, under which the laboratory staff worked. Subsequently, the
laboratory also developed its activity in the field of applied research, creating test benches for
laboratory equipment.

The tests carried out in the HPL laboratory in accordance with the standards and
norms in force have made it possible to certify the quality and establish the development
performance of low, medium and high voltage electrical equipment for both domestic and
foreign manufacturers.
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In perioada 2009 — 2012, ICMET
Craiova a beneficiat de o insemnata asis-
ICMET tentd financiara nerambursabila pentru
gaEsisy implementarea proiectului ,Moderniza-
rea laboratorului de mare putere pentru
atingerea nivelului tehnic si calitativ co-
respunzator cerintelor Uniunii Europene”.
Finantarea a fost acordata in baza con-
tractului incheiat cu Autoritatea Nationala
pentru Cercetare Stiintifica in cadrul Pro-
gramului Operational Sectorial ,Creste-
rea Competitivitatii Economice” — Axa pri-
oritara 2, cofinantat din Fondul European
de Dezvoltare Regionala.

Dintre obiectivele specifice ale pro-
iectului amintim:

* asigurarea suportului pentru cer-
cetarea experimentala necesara dezvol-
tarii de echipamente electrotehnice si
certificarea calitatii acestora;

* dezvoltarea de noi scheme si me-
tode de incercari ale aparatelor si echi-
pamentelor electrice in conformitate cu
cerintele standardelor internationale (IEC
si IEEE — ANSI);

¢ atingerea nivelului tehnic si calita-

tiv astfel incat sa se poata oferi servicii de incercari pentru certificarea calitatii echipamentelor
electrotehnice corespunzatoare nivelului concurential specific unei piete libere;

* cresterea eficientei actului educational in universitatile tehnice prin asigurarea posi-
bilitatilor de efectuare a activitatilor practice, pentru proiectele de an/diploma, masterate si
cursuri de perfectionare etc., intr-un laborator care satisface cerintele tehnice si de calitate la
nivel international;

¢ crearea conditiilor tehnice si cresterea eficientei specialistilor din Roméania in aborda-
rea unor cercetari in cadrul proiectelor europene si in cadrul participarii la lucrarile Comitetului
Tehnic al Organizatiei Mondiale a Laboratoarelor de ihcercari la scurtcircuit STL (Short-Circuit
Testing Liaison), In scopul accederii Laboratorului de Mare Putere de la statutul de membru
participant la cel de membru plin.
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In the period 2009 — 2012, IC-
MET Craiova received a significant N ICMET
grant for the implementation of the > HIGH POWER LABORATORY
project ,Modernisation of the High
Power Laboratory to reach the techni-
cal and quality level corresponding to
the requirements of the European Un-
ion”. The funding was granted under
the contract concluded with the Na-
tional Agency for Scientific Research
in the framework of the Sectoral Op-
erational Programme ,Improvement
of Economic Competitiveness” — Pri-
ority 2, co-financed by the European
Regional Development Fund.

Specific objectives of the project
include:

* to support the experimental
research necessary for the develop- - R NUEMI Y TN WV VOV YT T
ment of electrical equipment and its  ENEF IR IFYA LRI RN ARV LI
quality certification;

» to develop new schemes and
methods for testing electrical devices
and equipment according to the re-
quirements of international standards
(IEC and IEEE — ANSI);

* to reach the technical and

qualitative level to be able to offer testing services for the certification of the quality of electro-
technical equipment at the level of competition specific to a free market;

» toincrease the efficiency of training in technical universities by ensuring the possibility
of carrying out practical activities for year/diploma projects, master’s and refresher courses,
etc. in a laboratory that meets international technical and quality requirements;

 to create the technical conditions and to increase the efficiency of Romanian special-
ists in the research approach within European projects and in the participation in the work of
the Technical Committee of the World Organisation of Short-Circuit Testing Laboratories STL
(Short-Circuit Testing Liaison), in order to upgrade the High Power Laboratory from applicant
to full member.
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Modernizarea Laboratorului de Mare Putere, inclusiv a standurilor aferente, a creat noi
oportunitati atat pentru testarea produselor, cét si pentru activitati de cercetare precum:

* cercetari privind stabilitatea termica si dinamica a intreruptoarelor, separatoarelor si
separatoarelor de sarcina, transformatoarelor de masura curent si tensiune, celulelor de dis-
tributie etc.;

* cercetari privind rezistenta la actiunea arcului electric de scurtcircuit extern al izolatoa-
relor de tip ceramic, sticla, compozite etc.;

* cercetari privind comportarea echipamentelor de protectie pentru personalul din stati-
ile de distributie la actiunea arcului electric;

* cercetari privind comportarea la curenti de scurtcircuit a descarcatoarelor;

* cercetari privind comportarea la curenti admisibili de lunga duratd a echipamentelor
electrice de joasa, medie si inalta tensiune, inclusiv elemente de linie;

* cercetari privind rezistenta la scurtcircuit brusc a transformatoarelor de putere, etalo-
nari de dispozitive si sisteme de masurare curenti mari.

Sala de comanda a laboratorului
de mare putere in activitate.
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The upgrade of the High Power Laboratory and associated test benches has created new
opportunities for product testing and research activities such as:

* research on the thermal and dynamic stability of circuit breakers, disconnectors and
load break switches, current and voltage measuring transformers, distribution switchgear,
etc.;

« study of the external short-circuit arc resistance of ceramic, glass, composite,
etc. insulators;

+ study of the behaviour of protection equipment for distribution substation personnel in
the event of arcing;

» study of the short-circuit current behaviour of surge arresters;

» study of the long-time withstand current behaviour of low, medium and high volt-
age electrical equipment, including line elements;

* research into the instantaneous short-circuit strength of power transformers and
the calibration of high current measurement equipment and systems.
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Ateliere de Cercetare si Proiectare

Infiintarea Fabricii de Masini si Utilaj Electrotehnic Electroputere din Craiova in anul
1949 a fost, practic, punctul de plecare al dezvoltarii in anii ce au urmat a marii platforme de
industrie In domeniul electric. Aceasta a fost axata pe patru mari fabrici pentru dezvoltarea
industriei electrotehnice in domeniu pentru fabricarea echipamentelor strict necesare moder-
nizarii societatii romanesti:

> Fabrica de Aparataj de inalta Tensiune;

» Fabrica de Masini Electrice Rotative;

» Fabrica de Locomotive;

» Fabrica de Transformatoare Electrice de Mare Putere.

Tn anii ’60 s-a constatat necesitatea dezvoltarii si realizarii de noi produse electrotehnice
si electroenergetice in Romania, unele bazate pe licente, altele pe conceptii proprii. Pe langa
aceste fabrici, s-au constituit grupe de cercetare dezvoltare de profil, avand sarcini de asimi-
lare, dezvoltare si formare de specialisti.

ICMET Craiova R&D Teams

The establishment of the Craiova Electrical Machinery and Equipment Factory in 1949
was practically the starting point for the development of Electroputere, the great industrial
platform in the electrical field, in the following years. It was centred on four large factories for
the development of the electrical industry, producing essential equipment:

» High-voltage switchgear factory;

» Electrical rotating machinery factory;

» Locomotive factory;

» Factory of high-power electric transformers.

In the 1960s, the need was felt to develop and manufacture new electrical engineering
and electrical energy products in Romania, partly under licence and partly on the basis of in-
house concepts. In addition to these factories, specialised research and development groups
have been set up to assimilate, develop and train specialists.

Aspecte din activitatea desfasurata
in cadrul sectiei microproductie
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Anul 1970 gaseste Electroputere Craiova in plin avant de dezvoltare, cu colective bine
inchegate, capabile sa faca fata noilor provocari ale industriei de profil de innoire si diversi-
ficare a productiei, ajungandu-se la realizarea de echipamente de 220 kV. La acea data se
fabricau sub licenta sau prin conceptie proprie, raportat la productia din tara (cifre aproxi-
mative) aparataj de Tnalta tensiune — 98%, motoare si generatoare electrice — 30%, locomo-

tive electrice si Diesel-electrice —100%,
transformatoare electrice de mare pute-
re — 98%.

Dezvoltarea pe platforma Electro-
putere a unor infrastructuri de cerceta-
re-dezvoltare si incercari de nivel mon-
dial s-a realizat astfel:

Laboratorul de Tnaltd Tensiune si
Laboratorul de Mare Putere, prin gru-
parea atelierelor de proiectare existente
sub denumirea de ICP Electroputere si
apoi constituirea independenta in cadrul
Centralei Industriale de Masini si Apara-
te Electrice (CIMAE) cu sediul la Craio-
va, a Centrului de Cercetare Stiintifica
si Inginerie Tehnologica — Electroputere
(CCSIT-EP) cu sediul in noua construc-
tie s-au grupat in entitatea creata si ate-
lierele de proiectare de la fabricile din
uzina.

Dupa aceasta data sunt importan-
te realizari in asimilarea si dezvoltarea
de noi produse cu parametri tehnici si
calitativi de nivel mondial.

ICMET - Craiova + 50 de ani

In 1970, Electroputere Craio-
va was in full development, with we-
ll-established collectives able to face
the new challenges of the industry in
terms of renewal and diversification
of production, allowing the production
of 220 kV equipment. At that time, hi-
gh-voltage switchgear — 98%, electric
motors and generators — 30%, elec-
tric and diesel-electric locomotives
— 100%, high-power electric transfor-
mers — 98%, were produced under li-
cence or in-house design in relation to
the production in the country (approxi-
mate figures).

The development of world-class
R&D and testing infrastructures on
the Electroputere platform has been
carried out as follows: The High Vol-
tage Laboratory and the High Power
Laboratory, by grouping the existing
design workshops under the name of
ICP Electroputere, and then the inde-
pendent establishment within the In-
dustrial Centre for Electrical Machines

Vedere generald ICMET Craiova. and Equipment (CIMAE), located in Craiova, of the Scientific Research and Technological
Engineering Centre — Electroputere (CCSIT — EP), located in the new building, the design
workshops of the factories of the plant were also grouped in the newly created entity.

Since then, important achievements have been made in the assimilation and develop-
ment of new products with world-class technical and quality parameters.
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Atelierul de Cercetare — Proiectare Aparataj de Medie si nalta Tensiune

Atelierul de Cercetare si Proiectare Aparataj Electric de Medie si Inaltd Tensiune a avut
o contributie esentiala atat pentru dezvoltarea echipamentelor de comutatie si a transforma-
toarelor de masura la tensiuni de pana la 400 kV, pentru statiile electrice de transformare, ce
au permis electrificarea Romaniei, cat si pentru export.

Dintre realizarile acestui colectiv in colaborare cu Fabrica de Aparataj Electroputere si
Fabrica de Celule Electrice Bailesti putem mentiona:

* intreruptoare cu ulei putin;

* intreruptoare cu SF6 cu tensiuni de 72,5 -420 kV;

» comutatoare de reglaj sub sarcina pentru transformatoare de putere;

» transformatoare de masura de curent si de tensiune pana la 400 kV;

* celule prefabricate de inalta tensiune;

* separatoare de medie si inalta tensiune;

» celule capsulate cu SF6.

Prin produsele si tehnologiile pe care le-a cercetat, proiectat, testat si omologat, transfe-
rate apoi in fabricatie la Electroputere, atelierul si-a adus o contributie esentiala la dezvoltarea
sistemului energetic romanesc.
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Circuite electrice in laboratorul de mare putere.

The Medium and High Voltage Switchgear R&D Team has made a significant contri-
bution to the development of switchgear and instrument transformers for voltages up to
400 kV, for electrical substations, enabling the electrification of Romania, as well as for export.

Among the achievements of this team, in collaboration with the Electroputere Switchgear
Factory and the Bailesti Electric Cabinets Factory, we can mention the following:

* Low oil circuit breakers;

» SF6 circuit breakers with voltage range 72.5 — 420 kV;

« on-load tap-changers for power transformers;

« current and voltage instrument transformers up to 400kV;

« prefabricated high voltage cabinets;

» medium and high voltage disconnectors;

» SF6 enclosed cabinets.

Through the products and technologies it has researched, designed, tested and homolo-
gated - and then transferred to Electroputere - the team has made a significant contribution to
the development of the Romanian energy system.
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Atelierul de Cercetare si Proiectare Masini Rotative

Acest atelier a avut o contributie esentiald in dezvoltarea multor tipodimesiuni de
masini electrice solicitate de piata interna si externa, reusind sa tind pasul cu progresul
tehnic. Beneficiind de un colectiv de exceptie, cu specialisti bine pregatiti, sunt asimilate si
dezvoltate serii intregi de motoare cunoscute n toata lumea. Prin colaborarea cu fabricile
din Electroputere, s-a dezvoltat o serie de motoare si generatoare de conceptie proprie, prin
implementarea de tehnologii care sa asigure performante ridicate, cum ar fi:

* motoare asincrone de inalta tensiune, cu puteri pana la 2500 kW, pentru diverse
aplicatii: compresoare, foraj, pompe pentru CNE Cernavoda, benzi transportoare din
exploatarile de carbune, fabrici de ciment etc.;

* motoare de curent continuu pentru metalurgie, echipamente de foraj, tractiunea
electrica la locomotive si vehicule urbane etc.;

* generatoare sincrone pentru o mare gama de tensiuni, puteri si turatii pentru:
generatoarele de tractiune la locomotivele diesel electrice de 3000 CP si 4000 CP, generatoare
pentru grupuri de foraj, generatoare pentru industria navala, CNE Cernavoda etc.

in dezvoltarea lor s-au folosit atat sisteme de izolatie in clase superioare, respectiv F, H,
tabla silicioasa laminata cu pierderi specifice reduse, cat si sisteme performante de echilibrare
mecanica si racire.

Grup de generatoare de mare putere in sala masini din cadrul laboratorului LMP.
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Rotary Machines R&D Team

This team has made a significant contribution to the development of many types of elec-
trical machines required by the internal and external market, and has managed to keep pace
with technical progress. With an exceptional team of highly trained specialists, this team as-
similates and develops entire ranges of world-renowned engines. In collaboration with Elec-
troputere’s factories, a series of motors and generators of own design have been developed
by implementing technologies that ensure high performance, such as:

* high voltage induction motors up to 2500 kW, for various applications: compressors,
drilling machines, pumps for Cernavoda Nuclear Power Plant, conveyors in coal mines, ce-
ment factories etc.;

* DC motors for metallurgy, drilling equipment, electric traction in locomotives and ur-
ban vehicles etc.;

* synchronous generators for a wide range of voltages, powers and speeds for: trac-
tion generators for 3000 hp and 4000 hp diesel-electric locomotives, generators for drilling
sets, generators for the marine industry, Cernavoda Nuclear Power Plant etc.

The design incorporates higher class insulation systems, i.e. F, H, low specific loss lam-
inated transformer plates and high performance mechanical balancing and cooling systems.
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Atelierul de Cercetare si Proiectare Locomotive

Fabricatia de locomotive la Electroputere a inceput prin cumpararea a doua licente de:
» Locomotiva Diesel-electrica 2100CP, licenta BBC — Elvetia;
» Locomotiva electrica 5100 kW, licenta ASEA — Suedia.

Daca la inceput fabricatia lor s-a bazat in mare parte pe importuri, gradul de integrare
n industria autohtona fiind de cca 42%, provocarea specialistilor de la Atelierul de proiectare
Locomotive a fost in primul rand de asimilare de pana la 100% a integrarii fabricatiei in
Roménia, apoi la trecerea treptata la Tmbunatatirea solutiilor si realizarea de sisteme de
tractiune noi. Astfel, specialistii din proiectare ICMET Craiova, in colaborare cu Fabrica
Locomotive, au adus o serie de imbunatatiri, prin cresterea performantelor acestora:

» cresterea vitezei maxime, de la 100 km/h la 120 km/h;

» echiparea cu sisteme de siguranta a circulatiei trenurilor pe calea ferata;

» sisteme antipatinaj etc.

Pe langa acestea s-a dezvoltat o serie de locomotive sau vehicule feroviare noi, fabricate
la comenzi speciale sau ca urmare a unor activitati proprii de dezvoltare printre care prezentam:

—locomotivele Diesel electrice de 3000 CP si 4000 CP, echipate cu motoare termice
moderne tip ALCO si generatoare sincrone (transmisie electrica ca-cc);

— locomotive diesel electrice de 1250 CP, 2500 CP, 2600 CP, pentru clienti din tara
sau la export;

— locomotiva diesel electrica tip ND3, proiectata special export China;

— locomotiva electrica tiristorizata — LET 5100 kW;

— locomotiva electrica de manevra — LEM 1200 kW;

— locomotiva electrica pentru lignit 84 kW,

— locomotiva electrica pentru cocserie 1800 kW;

— rame electrice suburbane de 2720 kW si 1870 kW.

. . . . . ) Echipa de specialisti din cadrul atelierului de cercetare / proiectare locomotive
Un rol important in dezvoltarea de vehicule de tractiune |-a avut realizarea, prin la finalizarea proiectului pentru locomotiva LDE-ND3

mijloace proprii, in anii '80, a unui vagon laborator echipat cu sistem de calcul traductoare si
senzoristica pentru determinarea si evaluarea principalilor parametri electrici si de tractiune
ai locomotivelor.
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Locomotives R&D Team

The production of locomotives at Electroputere began with the purchase of two licences
for:

> 2100 HP diesel-electric locomotive, licence BBC — Switzerland;

» 5100 kW electric locomotive, licence ASEA — Sweden.

If, at the beginning, their production was largely based on imports, with the degree of
integration of the domestic industry at around 42%, the challenge for the specialists of the
Locomotive Design Team was to first assimilate up to 100% integra tion of production in
Romania, and then to gradually move on to improved solutions and the production of new
traction systems. The design specialists at ICMET Craiova, in collaboration with the locomotive
factory, have made a number of improvements by increasing performance:

» top speed increased from 100 km/h to 120 km/h;

» safety systems for trains travelling on railways;

» anti-skid systems etc.

In addition, a number of new locomotives and rail vehicles were developed, built to order
or as a result of in-house development activities:

— 3000 hp and 4000 hp diesel-electric locomotives equipped with advanced ALCO
thermal engines and synchronous generators (AC-DC electrical transmission);

— 1250 hp, 2500 hp, 2600 hp diesel-electric locomotives for domestic and export
customers;

— ND3 diesel-electric locomotive, specially designed for export to China;

— 5100 kW thyristor electric locomotive — LET;

— 1200 kW electric shunting locomotive — LEM,;

— 84 kW lignite electric locomotive;

— 1800 kW electric locomotive for coking plant;

— 2720 kW and 1870 kW electric suburban trains.

The in-house production of a laboratory wagon in the 1980s, equipped with a system
of transducers and sensors for measuring and evaluating the main electrical and traction
parameters of locomotives, also played an important role in the development of traction
vehicles.
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Vagon laborator — tractiune electrica.
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Atelierul de Cercetare si Proiectare Transformatoare Electrice de Mare Putere

Acesta s-a format odata cu dezvoltarea productiei de transformatoare de putere, trecand
de la puteri de 250 kVA si tensiuni de 6 kV, la marile constructii de transformatoare de puteri
440 MVA si tensiuni de 400 kV.

Aceste realizari au fost posibile ca urmare a marilor investitii realizate pe platforma
Centralei electrotehnicii de la Craiova, respectiv constructia Sectiei de Transformatoare Mari
(STM), devenita ulterior fabrica, adiacent acesteia, despartite doar de o poarta de acces
de dimensiuni foarte mari de Laboratorul de Tnaltid Tensiune, avand o cale feratd comuna,
permitdnd accesul facil la spatiile de cercetare experimentala si incercari ale constructiilor
uriase si complexe de sute de tone.

Sunt realizate proiecte mari, cum ar fi:
transformatorulbloc de 440 MVA, 415/24 kV, pentru centrala nucleara CNE Cernavoda;
transformatoare pentru servicii interne, 60/30/30 MVA, la CNE Cernavoda;
transformatoare de grup, 360 MVA, 400/21 kV, export Grecia;
autotransformator, 400MVA, 400/220/29 kV, export Polonia;
autotransformator, 250 MVA, 400/121 kV;
transformatorul trifazat cu 5 coloane, 190 MVA.

YV V V V V V

INTRERUPTOARE DE 400 KILOVOLTI - CEA MAI INALTA TENSIUNE
NOMINALA A ECHIPAMENTULUI ELECTROTEHNIC
FOLOSIT IN SISTEMUL NATIONAL
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High Power Electrical Transformers R&D Team

It was established with the development of the production of power transformers, from
250 kVA and 6 kV to the large constructions of 440 MVA and 400 kV power transformers.

These achievements were made possible by the major investments made on the
platform of the Craiova Electrotechnical Power Plant, namely the construction of the Large
Transformer Division (STM), later a factory, and adjacent to it, separated only by a very large
access gate from the High Voltage Laboratory, with a common railway allowing easy access
to the experimental research and testing rooms of huge and complex constructions weighing
hundreds of tonnes.

Major projects have been developed, such as:

» 440 MVA, 415/24 kV block transformer for the Cernavoda Nuclear Power Plant;

» 60/30/30 MVA transformers for internal services at the Cernavoda Nuclear Power Plant;

» 360 MVA, 400/21 kV group transformers, for export to Greece;

» 400MVA, 400/220/29 kV autotransformer, for export to Poland;

> 250 MVA, 400/121 kV autotransformer;

» 190 MVA, 3 phase 5 column transformer.
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Atelierele de Cercetare — Proiectare mentionate anterior au fost colective, cu o larga paleta
de activitati, mergand de la conceptie la cercetare, dezvoltare, adoptare de solutii optime,
in urma mai multor experimente facute in laboratoare, pe fluxul de fabricatie in standurile de
teste, precum si in exploatare. fn anul 1997, printr-o decizie ministeriala, activitatea acestor
patru Ateliere de cercetare proiectare si personalul angajat au fost preluate de la ICMET
Craiova de catre Uzina SC Electroputere SA.
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The R&D teams mentioned above
were groups with a wide range of activities,
from conception to research, development,
application of optimal solutions, after many
experiments in laboratories, in the production
flow on test benches and in operation. In
1997, by gouvernamental decision, the
activities of these four design R&D teams
and their staff were taken over by SC
Electroputere SA from ICMET Craiova.
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Atelierul de Cercetare si Proiectare Echipamente Complexe

Colectivul cunoscut sub aceasta denumire a fost infiintat din initiativa domnului Paul
Stavarache, inginer cu multa experienta in fabricarea masinilor si aparatelor electrice pe plat-
forma Electroputere.

Destinatia acestui colectiv a fost atragerea tinerilor ingineri, capabili sa proiecteze si sa
dezvolte fabricatia Tn Electroputere si la sectia Microproductie ICMET Craiova a unor produse
noi, strict necesare economiei nationale.

Profitdnd de inceperea fabricatiei de componente electronice semiconductoare la IPRS
Baneasa si cunoscand necesitatea fabricatiei de produse noi, a fost sustinuta dezvoltarea
activitatilor bazate pe electronica de putere.
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Complex Equipment R&D Team

The team known under this name was created on the initiative of Mr. Paul Stavarache,
an engineer with extensive experience in the manufacture of electrical machines and equip-
ment on the Electroputere platform.

The aim of this department was to attract young engineers capable of designing and
developing the production of new products, essential for the national economy, to the Electro-
putere and Microproduction Workshop of ICMET Craiova.

Taking advantage of the start of the production of electronic semiconductor components
at IPRS Baneasa, and being aware of the need to manufacture new products, the develop-
ment of activities based on power electronics was supported.
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Atelierul de Cercetare si Proiectare Echipamente Complexe, infiintat in anul 1975, a indeplinit

functia de proiectant general, ceea ce a asigurat o tratare unitara a tuturor furniturilor realizate
pentru toate cele 21 de grupe de produse, clasificate astfel:

zoare statice de frecventa;

Echipamente electrice pentru substatii de tractiune urbana;

Substatie transportabila pentru tractiune urbana;

Echipamente electrice pentru substatii de tractiune metrou;

Echipamente electrice pentru substatii de tractiune miniera;

Redresor mobil pentru tractiune miniera;

Echipamente electrice pentru instalatii de foraj;

Culegatoare rotative de curent;

Convertizoare cu tranzistoare, pentru actionari reglabile cu motoare asincrone in scurt
circuit pana la 75 kW;

Echipamente de excitatie statica pentru motoare sincrone;

Echipamente electrice pentru microcentrale de interventie;

Echipamente pentru compensarea factorului de putere;

Convertizoare statice de medie frecventa
pentru cuptoare electrice de topire si trata-
ment termic prin inductie;

ICMET
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Convertizoare statice pentru alimentarea
serviciilor auxiliare ale vehiculelor electrice;
Echipamente electrice pentru electroliza;
Echipamente de actionare reglabild cu cas-
cada subsincrona si convertizor static de
frecventa;
Echipamente pentru actionari reglabile cu
motoare sincrone;
Echipament pentru actionare tramvai cu
motoare asincrone;
Echipamente electrice pentru cuptoare cu
arc electric;
Echipament electric pentru dezbaterea
electrohidraulica a pieselor turnate;
Echipamente de actionare reglabild cu mo-
toare de curent continuu.
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The Complex Equipment R&D team, set up in 1975, acted as a general designer, ensuring

a consistent approach to all scopes of supply developed for all 21 product groups, classified

as follows:

Electrical equipment for urban traction substations;

Mobile urban traction substation;

Electrical equipment for metro traction substations;

Electrical equipment for traction substations in the mining industry;

Mobile rectifier for mining traction;

Drilling rig electrical equipment;

Current collectors;

Transistor inverters for variable speed drives with induction motors up to 75 kW,
Static excitation equipment for synchronous motors;

Electrical equipment for emergency micro power stations;

Power factor correction equipment;

Medium frequency static converters for electric melting and induction heat treatment

furnaces;

Voltage buffer sources for static frequency converters;

Static auxiliary power converters for electric vehicles;

Electrical equipment for electrolysis;

Adjustable drive equipment with sub-synchronous cascade and static frequency converter;
Synchronous motor variable speed drives;

Asynchronous motor tram drive equipment;

Electrical equipment for electric arc furnaces;

Electrical equipment for electro-hydraulic de-hardening of castings;
Adjustable drive equipment with DC motors.
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Atelierul de Cercetare si Proiectare Tunuri Pneumatice

Tn anii 1983 — 1984, printr-un protocol guvernamental romano-german, s-au pus bazele
asimilarii in Romania a unor tehnologii industriale neconventionale.

Din partea Centralei Industriei Electrotehnice cu sediul la Craiova, domnul director
Sergiu Stamate s-a angajat pentru asimilarea tehnologiilor cu socuri sonice de aer comprimat
tip Big-Blaster, pentru curatirea si deblocarea buncarelor si silozurilor in care sunt depozitate
si transvazate zeci si sute de tone de materiale vrac, precum: carbune, minereuri, ciment, var.

in anul 1986, la ICMET Craiova s-a constituit un colectiv mixt format din ingineri,
tehnicieni si muncitori, avand ca sarcina principald proiectarea, asimilarea in fabricatie in
Roménia, montajul si punerea in functiune a acestor ,instalatii cu tunuri pneumatice tip Big-
Blaster” in centralele termoelectrice pe carbune, fabrici de ciment si var.

Un punct sensibil cu etape de conceptie, fabricatie si testare I-a constituit dispozitivul
de descarcare rapida a aerului comprimat (capul de tun), care a fost realizat dupa o solutie
proprie brevetata de ICMET Craiova/Brevet de inventie: RO 101147/1988.
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Instalatie de desprafuire

Echipa de specialisti in instalatii cu tunuri pneumatice

Air Cannons R&D Team

In 1983 —1984, a Romanian-German government protocol laid the foundations for the
assimilation of unconventional industrial technologies in Romania.

Mr. Sergiu Stamate, Director of the Electrotechnical Industry Center based in Craiova,
has committed himself to the assimilation of technologies with Big-Blaster compressed air
sonic shocks for the cleaning and unblocking of bunkers and silos where tens and hundreds
of tons of bulk materials such as coal, ores, cement, lime are stored and transferred.

In 1986, a mixed team of engineers, technicians and workers was formed at ICMET
Craiova with the main task of designing, manufacturing in Romania, assembling and
commissioning these ,Big-Blaster air cannon installations” in coal-fired thermoelectric power
plants, cement and lime factories.

A sensitive point with design, manufacturing and testing stages was the compressed
air rapid discharge device (cannon head), manufactured according to a proprietary solution
patented by ICMET Craiova / Patent: RO 101147/1988.
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n decursul timpului au fost proiectate, fabricate, livrate, montate si puse in functiune in
centralele termoelectrice pe carbune (CET Craiova, lasi, Timisoara, Ramnicu Valcea, Arad,
s.a) si fabrici de ciment si var din Romania (Fabrica de Ciment Fieni, Medgidia, Hoghiz, Bicaz,
Deva) peste 50 de instalatii tehnologice ce includ parte mecanica, pneumatica, electrica si
comanda manuala/automata. Asemenea instalatii tehnologice au fost proiectate, fabricate si
livrate pentru export, precum CTE 2 x 330 MW Pucheng China sau Plant Cement Alssons
Filipine.

n aceasta perioad4 s-au creat parteneriate cu:

* proiectanti generali ai beneficiarilor, precum ISPE Bucuresti, Ceprocim Bucuresti,
Onoda Engineering Co.Ltd. Japan;

e furnizori de echipamente precum: Electroputere Craiova, Beta Buzau, Electrotimis
Timisoara, Timpuri Noi Bucuresti, Fepa Barlad, Sintoplast Craiova.

Problemele reale din industrie au impus dezvoltarea si a altor aplicatii cu socuri de aer
comprimat, precum tehnologia puls-jet pentru scuturarea si regenerarea capacitatii de filtrare
la celulele cu saci filtranti pentru desprafuire.

Actualmente, echipa noastra de specialisti, avand ca sursa de energie aerul comprimat la
presiuni joase (2 — 5 bar), prin procedee termodinamice, cerceteaza tehnologii de climatizare
si racire ecologice (fara freoni).

Din punct de vedere stiintific, colectivul a elaborat si publicat in acest domeniu carti
de specialitate, teze de doctorat, articole tehnico-stiintifice, brevete de inventie. Toate
aceste rezultate au facut ca Institutul National de Cercetare-Dezvoltare si Incercéri pentru
Electrotehnica — ICMET Craiova sa devina lider national in acest domeniu.

Tunuri pneumatice in exploatare
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Over the years, more than 50 technological
installations, including mechanical, pneumatic,
electrical and manual/automatic control parts,
have been designed, manufactured, supplied,
assembled and commissioned in coal-fired
thermoelectric power plants (Craiova, lasi,

Timisoara, Ramnicu Vélcea, Arad, etc.) and
cement and lime factories in Romania (Fieni
Cement Factory, Medgidia, Hoghiz, Bicaz, Deva). Such technological plants have been
designed, manufactured and delivered for export, such as the 2 x 330 MW Pucheng in China
ETC or the Alssons Cement Plant in the Philippines.

During this period, partnerships were established with:

* General designers of beneficiaries such as ISPE Bucharest, Ceprocim Bucharest,
Onoda Engineering Co.Ltd. Japan;

* Equipment suppliers such as Electroputere Craiova, Beta Buzau, Electrotimis
Timisoara, Timpuri Noi Bucharest, Fepa Barlad, Sintoplast Craiova.

The real problems in industry have necessitated the development of other compressed
air blasting applications such as pulse jet technology for shaking and regeneration of filter
capacity in filter bag cabinets for dust removal.

Our team of specialists is currently researching environmentally friendly (Freon-
free) air conditioning and cooling technologies that use compressed air at low pressures
(2 — 5 bar) as an energy source through thermodynamic processes.

From a scientific point of view, the team has developed and published in this field:
specialised books, doctoral theses, technical and scientific articles, patents. All these results
have made the National Institute for Research, Development and Testing in Electrical
Engineering — ICMET Craiova to become a national leader in this field.
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Divizia de Cercetare Dezvoltare Echipamente Electrotehnice
si Eficientd Energetica (DCD EEEE)

Tn anul 1992 a fost infiintat Colectivul de Cercetare si Proiectare Microproductie (CCP
Micro), care in anul 2009 a fost transformat in Divizia de Cercetare Dezvoltare Echipamente
Electrotehnice si Eficientd Energetica (DCD EEEE), prin concentrarea activitatilor de CDI
din ICMET. Proiectele dezvoltate in aceste colective au fost realizate la Sectia Dezvoltare
Produse, Modele si Prototipuri (SDPMP) a ICMET.

-
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Noua retea de monitorizare a calitétii aerului in zona transfrontalierd Romania — Bulgaria,
dezvoltata in cadrul Proiectului strategic transfrontalier ,Monitorizarea in comun
a riscurilor pentru situatii de urgenta in zona transfrontalierd a Dunarii”

Electrotechnical Equipment and Energy Efficiency
(DCD EEEE) R&D Division

In 1992, the Microproduction Research and Design Team (CCP Micro) was established,
which in 2009 became the Electrotechnical Equipment and Energy Efficiency (DCD EEEE)
R&D Division through the centralisation of ICMET’s RDI activities. The projects developed
by these teams were completed in ICMET’s Product Development, Models and Prototypes
Workshop (SDPMP).
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Principalele directii de Cercetare, Dezvoltare si Inovare cuprind:

Monitorizarea, diagnosticarea si automatizarea echipamentelor, proceselor si condi-
tiilor de mediu;

Echipamente electro-mecanice, tehnologii si echipamente electro-pneumatice;
Generarea de energie din surse regenerabile;

Standuri si echipamente pentru infrastructuri de cercetare si dezvoltare;

Echipamente si instalatii electrice pentru joasa, medie si inalta tensiune.

Domenii de expertiza care au fost abordate:

Sistem in tehnologie fara fir pentru achizitia, monitorizarea si controlul parametrilor
tehnologici in standurile de testare a cresterii temperaturii pentru transformatoare de
mare putere;

Sisteme moderne de monitorizare si diagnoza pentru transformatoarele de putere;
Sisteme cu PLC pentru controlul optim al elementelor de executie cu control propor-
tional si pe elemente de executie neliniare cu control secvential multiplu sincronizat;
Incinte ecranate pentru atenuarea emisiilor electromagnetice;

Sisteme de compensare a energiei reactive, la joasa si medie tensiune;

Instalatii electrice de joasa, medie si Thalta tensiune, conform cerintelor clientului;
Sisteme de scurtcircuitare inele colectoare si ridicare perii pentru motoare elec-
trice cu rotorul bobinat;

Instalatii de detensionare a structurilor metalice prin vibratii mecanice controlate;
Statii si retea de monitorizare a calitatii aerului;

Dezvoltarea izolatoarelor electrice compozite;

Echipamente si tehnologie pentru controlul procesului de sertizare a izolatoarelor
compozite prin utilizarea tehnicii emisiilor acustice;

Standuri de verificare la incalzire a echipamentelor electrice;

Efectuarea auditurilor energetice Tn conformitate cu Ghidul pentru elaborarea si ana-
liza bilantului energetic, aprobat prin Hotararea presedintelui ANRE (Autoritatea Ro-
mana de Reglementare in Domeniul Energiei);

Consultanta si asistenta tehnica pentru Tncercari climatice (temperaturi limita cald-re-
ce si gheata) la echipamente electrice de medie si inalta tensiune;

Expertiza tehnica pentru recipiente sub presiune, conform Directivei 2009/105/CE si
prescriptiilor tehnice ISCIR.

——
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Realizari dezvoltate in cadrul
institutului ICMET Craiova.
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Key areas of research, development and innovation include:

Monitoring, diagnosis and automation of equipment, processes and environ-
mental conditions;

Electromechanical equipment, electro-pneumatic technologies and equipment;
Renewable energy generation;

R&D infrastructure benches and equipment;

Low, medium and high voltage electrical equipment and installations.

Areas of expertise covered:

Wireless system for the acquisition, monitoring and control of technological parame-
ters in temperature rise test benches for high power transformers;

Advanced monitoring and diagnostic systems for power transformers;

PLC systems for optimum control of proportional controllers and non-linear control-
lers with synchronised multiple sequential control;

Shielded enclosures to reduce electromagnetic interference;

Low and medium voltage power factor correction systems;

Low, medium and high voltage electrical installations according to customer require-
ments;

Slip ring short-circuit and brush lifting systems for wound rotor electric motors;

Stress relief equipment for metal structures using controlled mechanical vibration;

Air quality monitoring stations and network;

Development of composite electrical insulators;

Equipment and technology to control the crimping process of composite insulators
using acoustic emission technology;

Heating test benches for electrical equipment;

Performance of energy audits in accordance with the guidelines for the preparation
and analysis of the energy balance, approved by decision of the President of ANRE
(Romanian Energy Regulatory Agency);

Advice and technical support for climatic testing (hot, cold and freezing limit temper-
atures) of medium and high voltage electrical equipment;

Technical expertise for pressure vessels according to Directive 2009/105/EC and ISCIR

technical regulations.

Realizéri dezvoltate in cadrul institutului ICMET Craiova.

ICMET - Craiova + 50 de ani
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Sectia Dezvoltare Produse, Modele, Prototipuri (SDPMP)

SDPMP, numita initial Sectia Microproductie a ICMET Craiova, a fost infiintata la inceputul
anilor 1980 pentru implementarea proiectelor elaborate de cétre colectivele de cercetare si
dezvoltare din ICMET Craiova si realizarea unor echipamente, in productie de serie mica sau
unicat, la comanda beneficiarilor.

Pentru implementarea tehnologica a proiectelor, sectia dispune de un colectiv mixt format
din ingineri, tehnicieni si muncitori, iar spatiile generoase in care functioneaza includ atelier
de lacatusarie si montaj, confectii metalice, prelucrari mecanice prin aschiere, vopsitorie in
camp electrostatic, atelier electric si electronica, standuri speciale de testare.

T

o | et SILLTA
e

Echipamente supuse verificdrilor in cadrul compartimentului control tehnic
de calitate in atelierul microproductie.

ICMET - Craiova + 50 de ani

Echipamente supuse verificarilor in cadrul compartimentului control tehnic
de calitate in atelierul microproductie.

Product Development, Models and Prototypes Workshop (SDPMP)

SDPMP, originally called the Microproduction Workshop of ICMET Craiova, was
established in the early 1980s to implement projects developed by the research and
development teams of ICMET Craiova and to manufacture equipment, in small series or one-
off, on behalf of the beneficiaries.

For the technological implementation of the projects, the department has a mixed
team of engineers, technicians and workers, and the spacious premises where it operates
include a locksmith and assembly workshop, metalworking, mechanical machining by cutting,
electrostatic field painting, electrical and electronic workshop, special test benches
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Obiectul de activitate al sectiei este complex:

* Dezvoltare echipamente electro-energetice, echipamente electromecanice speciale,
echipamente de masurare forte si mase;

* Dezvoltare echipamente si tehnologii neconventionale, inclusiv pentru protectia
mediului;

» Dezvoltare standuri de incercari transformatoare, generatoare si motoare electrice;

¢ Fabricare subansambluri electronice;

* Fabricare de echipamente electrice de iluminat;

» Fabricare aparate de distributie si control a electricitatii;

» Fabricare de instrumente si dispozitive pentru masura, verificare, control;

» Fabricare echipamente de ridicat si manipulat;

» Fabricare masini si utilaje specifice;

* Reparare echipamente electrice, electronice.

Dintre realizarile remarcabile putem spune ca in institutul nostru a fost proiectata,
Sistem automat integrat de imbunétatire
a sigurantei traficului feroviar si rutier
prin modernizarea trecerilor la nivel

cu calea ferata

iar in Sectia Microproductie a fost fabricatd si omologata seria de separatoare electrice
si intreruptoare de Tnalta tensiune de 123 KV, transferata ulterior ih productie de serie la
Uzina Electroputere, separatoare si intrerupatoare pe care le mai intélnim si astazi in statiile
electrice ale sistemului energetic din Romania. Among the most notable achievements, we can mention the series of electrical

disconnectors and 123 KV high voltage circuit breakers, designed in our Institute, manufactured

and approved in the Microproduction Workshop, and later transferred to serial production in
the Electroputere plant, which we still use today in the substations of the Romanian power
system.

The department’s activities are complex:

» Development of electrical power equipment, specialised electromechanical equipment,
force and mass measurement equipment;

* Development of unconventional equipment and technologies, including for
environmental protection;

» Development of test benches for transformers, generators and electric motors;

« Manufacture of electronic assembilies;

» Manufacture of electric lighting equipment;

» Manufacture of electricity distribution and control equipment;
» Manufacture of instruments and appliances for measuring, checking and controlling;
» Manufacture of lifting and handling equipment;

Instalatie de detensionare prin vibratii * Manufacture of machinery and equipment;

mecanice controlate, cu motor asin- » Repair of electrical and electronic equipment.
cron si microcontroller
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CMET Craiova are o bogata experienta in proiectarea si fabricarea standurilor de testare.
ICMET Craiova a construit la SDPMP standuri de testare pentru transformatoare, motoare
electrice, aparate de joasa si inaltd tensiune, actionari electrice, izolatoare, echipamente
pneumatice.

Printre aceste standuri amintim:

* Stand informatizat pentru testarea masinilor electrice cu puteri intre 7,5 — 132 kW;

» Stand de proba transformatoare, destinat testarii transformatoarelor de distributie cu

putere < 40 MVA,;

* Sursa de curent alternativ de Tnalta tensiune pentru standuri de incercari dielectrice;

e Standuri pneumatice pentru verificarea si testarea microtunurilor si tunurilor

pneumatice, a aparatelor si dispozitivelor pneumatice aferente.

De asemenea, in cadrul SDPMP au fost realizate echipamente pentru revitalizarea
izolatiei transformatoarelor de mare putere prin regenerarea uleiului si curatarea si uscarea

izolatiei solide si a fost efectuat acest tip de servicii catre diversi beneficiari.

ICMET - Craiova + 50 de ani

Stand de verificare la incélzire a echipamentelor electrice la curenti < 8000A, tip SVI-01

ICMET Craiova, which has extensive experience in the design and manufacture of test
benches. ICMET Craiova has produced test benches at SDPMP for transformers, electric
motors, low and high voltage equipment, electric actuators, insulators, pneumatic equipment.

These benches include:

» Computer-controlled test bench for electric vehicles from 7.5 to 132 kW,

* Transformer test bench for testing distribution transformers with power ratings < 40

MVA;

* High voltage AC power supply for dielectric test benches;

* Pneumatic benches for the inspection and testing of air cannons and micro-cannons,

related pneumatic equipment and devices.

The SDPMP has also produced equipment to revitalise the insulation of high power
transformers through oil regeneration and the cleaning and drying of solid insulation, and has
provided this type of service to various beneficiaries.
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Activitate de proiectare
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Brevete de inventie obtinute

» Dispozitiv de racire cu aer comprimat — RO131145 B1
2022

» Sistem pentru automatizarea si monitorizarea treceri-
lor la nivel cu calea ferata — RO130761 B1 2021

> Metoda si sistem de monitorizare a sagetii cablurilor
liniilor electrice aeriene — RO133444 B1 2020

» Sistem adaptiv pentru asigurarea calitatii energiei in
retelele de joasa tensiune — RO132402 B1 2020

» Metoda si sistem pentru controlul automat al procesu-
lui de stabilizare dimensionala a bobinelor transformatoare-
lor de putere — RO128340 B1 2020

» Transformator de curent de banda larga, cu sensibi-
litate variabila in functie de frecventa semnalului masurat
— RO131913 B1 2020

» Microhidrocentrala ecologicéa fara cadere — RO128407
B12018

» Sistem pentru detensionarea prin vibratii a unor struc-
turi metalice — RO128313 B1 2017

» Sistem de comutatie tripolar de medie tensiune, de ex-
terior, in constructie modulara, cu separare vizibila a circu-
itului electric, telecomandabil radio — RO126980 B1 2013
> Dispozitiv pentru masurarea si monitorizarea fortei axi-
ale de strangere a infasurarilor la transformatoarele de pu-
tere in timpul functionarii acestora — RO126339 B1 2012
» Metoda si sistem pentru controlul automat al presiu-
nii de sertizare a izolatoarelor compozite — RO123322 B1
2011

» Echipament pentru monitorizarea on-line a trecerilor
izolate tip condensator de Tnalta tensiune — RO121620 B1
2007

» Instalatie de récire auto — RO119869 B1 2005

» Convertor static, economic, pentru alimentarea servici-
ilor auxiliare la locomotive — RO118104 B1 2003

» Transformator de tensiune, cu raport variabil si reglaj
fin — RO117053 B1 2001

» Procedeu de imbinare a unei pastile sinterizate cu un
suport de cupru — RO111665 B1 1996

» Dispozitiv numeric, pentru comanda cu microprocesor,
a convertoarelor statice trifazate in punte cu comutatie na-
turala — RO109994 B1 1995

» Traductor magneto-elastic de forta — RO103778 B1

e e { e 1993
\ ' vl ‘ | » Dispozitiv pentru descarcarea rapida a aerului compri-
B, o2 | 8 O mat — RO101147 B1 1991
! mwr:r ";:""m 3‘ »> Baterie de uscare a aerului pentru intrerupator automat
- w"_‘_‘_::-:_‘-;:ﬁ'::::‘"ﬂ# | de curent de la locomotive electrice — RO99546 B1 1990
It;@ﬁﬁ'&w | > Filtru de aer —R098326 B1 1990

s

> Ventil electropneumatic cu comanda indirecta -
R0O99834 B1 1990
> Ventil electropneumatic — R099227 B1 1990
» Instalatie automaté pentru evacuarea condensului din
rezervoarele de aer comprimat ale instalatiilor pneumatice
—R098322 B1 1990
» Baterie pentru uscarea aerului, destinata instalatiilor
peneumatice pentru desfundat silozuri—R099545 B1 1990
» Borna pentru treceri izolate — RO97185 B1 1989
» Instalatie pentru controlul automat al trenului —
RO97596 B1 1989
*'13> Frana automata moderabila cu o treapta de presiune —
~ R0O96610B1 1989
> Avertizor sonor pneumatic —R096610B1 1989
4 » Supapa de retinere — RO96297 B1 1989
» Instalatie de frana directa pentru locomotive —
R0O99423 B1 1990
» Instalatie de masurare si supraveghere a nivelului de
descarcari partiale pentru transformatoare de putere —
. R0O93478 B1 1988
& » Separator pentru electrofiltre — RO93521 B1 1988
- sq’ » Bobina de rectanta limitatoare de curent — RO95212
% @ﬁg B1 1988
* » Dispozitiv de protectie antiferorezonant pentru trans-
’x formatoare de tensiune capacitive —R093020 B1 1987
% / » Aparat pentru masurarea numerica directa a raportului
\ 5 de divizare la divizoare de inalta tensiune — RO92301 B1
W 1987
b > Bobina de reactanta pentru modelarea defectului kilo-
metric — RO84130 B1 1984
N » Limitator de moment pentru macarale cu brat bascu-
lant sau basculant si telescopic — RO83638 B1 1984
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Dr. ing. Andrei MARINESCU
Director Stiintific 1990 — 2008

Se implinesc 50 de ani de la constituirea INCD ICMET din Craiova, centru national de cercetare si
incercari pentru echipamente electrice si electronice, initial parte a intreprinderii Electroputere fondata
n 1949. Ritmul intens de dezvoltare al unei economii de tip centralizat vizand industrializarea si electrifi-
carea rapida a tarii a facut ca laboratorul uzinal sa se transforme treptat intr-o structura complexa, inde-
pendenta (1974) menita sa dezvolte si sa certifice echipamentele de inalta tensiune (transformatoare si
aparatele de comutatie), locomotive electrice pentru cai ferate magistrale si alte echipamente complexe
pe care se bazeaza si azi Romania moderna. A fost perioada realizarii unor mari investitii in laboratoare
de incercari de talie mondiala, care functioneaza si in prezent in conditile economiei de piata, chiar
daca produsele incercate nu mai apartin decat in mica masura industriei autohtone. O politica inteligen-
ta de acreditare nationala si internationala, continuata perseverent si in prezent, a facut ca produsele
roméanesti sa poata fi exportate pe toate continentele, iar acum laboratoarele noastre sa fie solicitate de
numeroase mari firme din lume, atat pentru incercari de dezvoltare, cét si pentru certificare de produse.
Deschiderea de noi directii de cercetare conforme cu evolutia mondiala a impus crearea unor noi labora-
toare pentru compatibilitate electromagnetica industriala, echipamente de joasa tensiune, transformatoa-
re de masurare neconventionale, sisteme wireless pentru automobile electrice ce sunt unicat in Romania.
Astfel, ICMET face parte dintre putinele structuri existente la nivel european care s-a mentinut si dezvoltat
n contextul economic actual ca un partener global.

PhD. Eng. Andrei MARINESCU
Scientific Manager 1990 — 2008

It has been 50 years since the establishment of the national R&D
institute ICMET in Craiova, a national research and testing centre for
electrical and electronic equipment, originally part of Electroputere
company, founded in 1949. The intense pace of development of a
centralised economy aimed at fast industrialisation and electrification of
the country gradually transformed the factory laboratory into a complex
and independent structure (1974) aimed at the development and
certification of high-voltage equipment (power transformers and switching devices), electric locomotives
for mainline railways and other complex equipment on which modern Romania is still based. It was
a time of major investment in world-class testing laboratories, which still operate under new economy
market conditions, although the products tested are still only a small part of the domestic industry. A wise
policy of national and international accreditation, which continues perseveringly even today, has allowed
Romanian products to be exported to all continents, and today our laboratories are requested by many
large companies in the world, both for development tests and for product certification.

The emergence of new research directions in line with global developments has required the creation
of new laboratories for industrial electromagnetic compatibility, low voltage equipment, unconventional
measuring transformers, wireless systems for electric cars, laboratories which are unique in Romania.

This makes ICMET Institute one of the few existing structures at European level that has maintained
and developed as a global partner in the actual economic context.

ICMET - Craiova + 50 de ani

Ing. Costin RADULESCU
Director general CCSIT

Mesajul meu, cu ocazia aniversarii a 50 de ani de la infintarea
CCSIT — ELECTROPUTERE, catre adunarea organizata de actualul
institut ICMET Craiova pentru festivitatea jubiliara suna in felul urmator:

CCSIT — ELECTROPUTERE a fost o institutie de mare impor-
tanta pentru cercetarea, industria si economia Romaniei. Complexul,
Fabrica Electroputere, Institutul cu atelierele de cercetare proiectare
(cele doua mari laboratoare, LIT si LMP, dotate si functionand la cel
mai fnalt nivel tehnic al zilelor respective) au reprezentat un areal unic
extrem de valoros pentru Romania si chiar la nivel international.

Sistemul Energetic National, Tractiunea Feroviara, echipamen-
tele pentru industria metalurgica extractiva, nucleara, coloana verte-
brala a economiei tarii, au fost dotate cu produsele concepute si realizate de noi, cei de la CCSIT Elec-
troputere.

Produsele fabricii si proiectele din Institut au sustinut fundamental si complet benefic industria si
economia romaneasca, de asemenea exportul masiv de transformatoare speciale de putere si locomo-
tive diesel electrice, in multe tari ale lumii, a contribuit la cresterea veniturilor si dezvoltarea Romaniei
in mod semnificativ si ne-a adus o mare stima si recunoastere internationala. Trebuie sa amintesc aici
macar realizarea transformatorelor de mare putere de 400 MVA — cu forte proprii — la 400 de kV, locomo-
tivele de 3000 CP si 4000 CP pentru export, fabricate dupa proiecte proprii, motoarele de curent continuu
pentru tractiune Feroviara, cele pentru functionarea in centrale nucleare, de asemenea echipamentele
pentru actionarea instalatiilor de foraj folosind electronica de putere, prima statie electrica de 110 kV re-
alizata in echipament capsulat in hexaflorura de sulf instalata cu success in sistemul energetic national,
modelul de rama de metrou actionata in curent alternativ, realizata cu succes dovedit atat de standul
institutului nostru din Valea Fetei, céat si pe liniile de metrou din Bucuresti, pornind de la depoul Ciurel, in
prezenta ministrilor Industriei Electrotehnice si Transporturilor

Sunt prea multe persoanele minunate si specialistii care s-au dedicat pentru atingerea unor nivele
tehnice extraordinare in domeniul lor, realizand pentru Romania un salt absolut impresiont care, pentru
noi cei care mai suntem si am trait acest miracol, cum il vedem acum, ne apar ca niste vedenii luminoase
de oameni care aveau un crez nobil de traire si mandrie romaneasca.

Sunt foarte bucuros ca Institutul nostru exista, dainueste in noua lui forma, structura si preocupari
si avand n continuare ca baza cele doua mari laboratoare de mare importanta si performanta la nivel
local, national si nu numai.

Eu sunt retras, singuratic, departe de Craiova, dar am inteles ca actuala conducere a institutului
este foarte competenta, foarte aplecata pe infaptuirea unor cerinte si realizari in pas cu solicitarile actuale
si cu ocazia aceasta o felicit si ii urez sa continue cu darzenie si succes.

in incheiere simt si doresc s insuflu celor care mai suntem din vechiul CCSIT, precum si celor de
acum din Noul Institut, sa nu incetam sa speram, sa credem si sa actionam ca odata si odata in viitor,
alaturi de activitatile si realitatile remarcabile ale prezentului, se va relua prin punerea in valoare a infras-
tructurii impresionante existente inca in ICMET, precum si in utilizarea documentatiilor tehnice, si atentie!,
toate documentatiile tehnice trebuie pastrate si adunate cu sfintenie sau recuperate cele instrainate intre
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timp. Deci, sa se reia fabricatia in domeniul transformator de putere, masinilor electrice, locomotivelor
electrice, aparatajului de inalta tensiune, echipamentelor complexe la nivelul cerintelor actuale.

Aceasta se va infaptui de catre urmasii nostri care au datoria, si o vor implini cu abnegatie, de a
valorifica si continua firesc si sincer dezvoltarea industriei romanesti cu aceste produse care acum au
ajuns sa se importe nemaipomenit de costisitor.

Succes deplin actualului institut, care este al nostru, pe care il iubim si care face legatura cu trecutul
nostru minunat, ne cinsteste prin preocupérile si realizarile sale si, Doamne ajuta, va realiza si extinderea
prin reinvierea domeniilor de cercetare-proiectare din trecutul nostru insufletitor!

Va transmit stima, iubirea si infratirea mea pentru acest moment si cele care vor urmal!!

Dipl. Eng. Costin RADULESCU, former manager — 50th Anniversary Message

on the occasion of the 50th anniversary of the establishment
of CCSIT - ELECTROPUTERE,
to the gathering organized by the current ICMET Craiova institute
for the jubilee festivity sounds as follows:

My message, on the occasion of the 50th anniversary of the establishment of CCSIT —
ELECTROPUTERE, to the assembly gathered by the current ICMET Craiova institute for the jubilee
festivity sounds as follows:

CCSIT - ELECTROPUTERE was great importance institution for the Romanian research, industry
and economy. The complex, the Electroputere Company, the institute with the research and design
workshops (the two large laboratories: HVL and HPL - equipped and operating at the highest technical
level of the time), represented a unique area of great value for Romania and even internationally.

The national energy system, railway traction, equipment for the extractive metallurgical and nuclear
industries — the backbone of the country’s economy - have been equipped with products designed and
manufactured by us, the people of CCSIT Electroputere.

The products of the company and the projects of the institute have fundamentally and completely
supported the Romanian industry and economy, also the massive export of special power transformers
and diesel-electric locomotives to many countries of the world has contributed significantly to the increase
of Romania’s income and development, and has brought us great international esteem and recognition.
| must at least mention here, the construction of high-power transformers of 400 MVA at 400 kV by our
own forces, locomotives of 3000 and 4000 hp for export, manufactured according to our own designs,
direct current motors for railway traction, those for operation in nuclear power stations, as well as special
equipment for driving drilling rigs using power electronics, the first 110 kV substation made of hexafluoride
sulphur encapsulated equipment, successfully installed in the national power grid, the model of the
AC subway system, built with proven success both at our institute’s bench in “Valea Fetei” and on the
Bucharest subway lines, starting from the “Ciurel” depot, in the presence of the Ministers of Electrical
Engineering and Transport.

There are too many wonderful people and specialists who have dedicated themselves to reaching
extraordinary technical levels in their field, achieving for Romania, an absolutely impressive leap, which
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for those of us who are still alive and saw this miracle as we see it now, appear as bright visions of people
who had a noble creed of life and Romanian pride.

Coming to the present, | am very happy that our Institute still exists, in its new form, structure and
aspirations, and still based on the two major laboratories of great importance and performance locally,
nationally and beyond.

| am retired, secluded, far from Craiova, but | understand that the present management of the
Institute is very competent, very eager to meet some requirements and achievements in line with the
current demands, and | take this opportunity to congratulate them and wish them to continue with zeal
and success.

In conclusion, | feel and wish to inspire those of us who are still from the old CCSIT, as well as those
of us who are now from the new Institute, not to stop hoping, believing and acting so that in the future
it will be resumed once and for all, together with the activities and remarkable realities of the present,
taking advantage of the impressive infrastructure that still exists at ICMET Institute, as well as the use of
technical documentation, bearing in mind that all technical documentation must be religiously preserved
and collected, or those that have been lost in the meantime must be recovered.

In other words, to resume the production of power transformers, electric machines, electric
locomotives, high-voltage switchgear and complex equipment in line with current requirements.

This will be done by our descendants, who have the duty, and will fulfil it with self-sacrifice, to
capitalise and continue the natural and sincere development of Romanian industry with these products,
now imported at unimaginably high prices.

| wish every success to the present Institute, which is ours, which we love, which links with our
wonderful past, which honours us with its aspirations and achievements, and which, God help us, will
achieve expansion by reviving the areas of research design from our inspiring past!

| send you my esteem, love and brotherhood for this moment and the ones to come!!!
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Directori ICMET Craiova de-a lungul timpului

Leadership positions over time

Director General / General manager

* Radulescu Costin

+ Stamate Sergiu

*  Aciu Mircea Vasile Beniamin
*  Duta Marian

e Patru lon

* lordache loan

Director Stiintific / Scientific manager
+ Carstea Dumitru
* Marinescu Victor Andrei
* Nicola Marcel
e Patru lon
Director de marketing / Marketing manager
* Nedelcut Silvius Dorel
« Pistol Petre
Director Economic (Contabil Sef) / Financial manager
* Parau Eugen

* Margineanu Constantin
* Cinca loana




