
 
The History of the Romanian Transformer 

Designed, Manufactured and Tested at 
ELECTROPUTERE Craiova and…… 

Preparing for the Future!  
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This paper is a true history of the birth, rise and demise of the Romanian 
transformer designed, manufactured and tested at "ELECTROPUTERE" Craiova 
written by those who lived it to the fullest. It has been planned for a long 
time, but this year a special occasion came up:  
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events that together led to the fame of the Romanian transformer all over the 
world. 

      Craiova 

Alexandru Morega
ISSN / ISSN-L: 1843-5912
DOI: 10.36801/apme.2024.1.16



CRAIOVA & ELECTROPUTERE 

�����ƌĂŝŽǀĂ�-�a�ĐĞŶƚƵƌŝĞƐ-ŽůĚ�city�ůŽĐĂƚĞĚ�ŝŶ�a�ƌĞŶŽǁŶĞĚ�
ZŽŵĂŶŝĂŶ� ĂŐƌŝĐƵůƚƵƌĂů� ĂƌĞĂ� ďĞĐĂŵĞ� ĂŶ� ŝŶĚƵƐƚƌŝĂů�
city�ǁŝƚŚ� ƚŚĞ�ĞƐƚĂďůŝƐŚŵĞŶƚ�ŽĨ� ƚŚĞ�ELECTROPUTERE�
ĨĂĐƚŽƌǇ� ŝŶ�1949� ŽŶ� ƚŚĞ� ƐŝƚĞ� ŽĨ� ƚŚĞ� ƉůĂŶŶĞĚ�Malaxa�
ƌŽůůŝŶŐ�ƐƚŽĐŬ�

    KŶ�ƚŚĞ�ŽĐĐĂƐŝŽŶ�ŽĨ�ƚŚĞ�ϳϱƚŚ�ĂŶŶŝǀĞƌƐĂƌǇ�ŽĨ�ƚŚĞ�ďŝƌƚŚ�
ŽĨ�ƚŚŝƐ�ŝŶĚƵƐƚƌŝĂů�ĐŽŵƉůĞǆ�ǁĞ�ŚĂǀĞ�ƚŚĞ�ŽƉƉŽƌƚƵŶŝƚǇ�
ƚŽ�ƉĂǇ�ŚŽŵĂŐĞ�ƚŽ�ƚŚĞ�ZŽŵĂŶŝĂŶ�^ĐŚŽŽů�ŽĨ�WŽǁĞƌ�
dƌĂŶƐĨŽƌŵĞƌƐ�ĨŽƵŶĚĞĚ�ŚĞƌĞ 

�
 

ELECTROPUTERE



Invention of the Transformer 
The Patent Blathy, Deri, Zipernowsky - Ganz 1885 

 

core-type (conductors are wound  
on the toroidal core) 

shell-type ( the core consisting of iron wires 
surrounds the inner conductors) 



Brief History of the EP Location 
• On the present site of ELECTROPUTERE (EP), in 1938 the MALAXA 

rolling stock repair workshops were operating. 
•  By an economic agreement of 04.12.1938 the Romanian 

government hands over the administration of these workshops to 
the German side.  

• According to the project 108491, the German company ARDELT 
WERKE had to transform these workshops into a modern rolling 
stock repair plant which in 1945 had to repair 300 steam 
locomotives and to do intermediate maintenance works for other 
300, so a very large capacity even today.  

• Construction started in 1942 and by 1944 most of the construction 
was completed but some were damaged due to bombing. 
Immediately after the war in 1945, the workshops are called 
“Atelierele CFR Craiova”. 



The Establishment Act of the State Enterprise 
“Electroputere”  

for the production of Machinery and Electrotechnical 
Equipment with headquarters in Craiova 

Original Decision # 973/1949 of 
the Council of Ministers of the     
Romanian People's Republic 
Signed by: Dr. Petru Groza, 
Gheorghe Gheorghiu-Dej, Chivu 
Stoica, Marin Gaston  

September 15, 1949: the unit is 
registered with the Ministry of 
Finance and thus ElectroPutere 
becomes operational 
 

ďƵƚ͘͘͘͘�ǁŝƚŚŽƵƚ�ĂŶǇ�
ƚĞĐŚŶŝĐĂů�ƐƚĂĨĨ�
 



However, the EP was born, the IMAE (Higher 
Education Institute) was created and disappeared 

after a few years 
• The Communist Party wanted the Electroputerea Craiova Enterprise, established on 

September 1, 1949 to become one of the main manufacturers of electrical and energy 
equipment in our country.  

• For this purpose in the autumn of 1951 the Institute of Electrical Machines and Apparatus 
(IMAE), the first electrotechnical higher education institution in Oltenia, opened its doors. 

• The Rector of this higher education institution was appointed WƌŽĨ.� �ĞǌĂƌ� WĂƌƚĞŶŝ� �ŶƚŽŶŝ 
(1900-1956), one of the leading Romanian specialists with outstanding achievements in Iasi 
and Bucharest.  

• Other engineers from other parts of Romania, most of them from Bucharest  came with him, 
willingly or unwillingly.  

• Many of the IMAE graduates were immediately employed at EP and fully contributed to the 
development of this economic sector.  

• At the end of the academic year 1956-1957, the IMAE was renamed “Institut Tehnic” and 
subordinated to the Polytechnic Institute of Bucharest, functioning under these conditions 
until 1958, when it was completely disbanded!!!!!! 

• The year 1966 brought the Faculty of Electrical Engineering back to Craiova within the 
newly founded University of Craiova 



Auto Trafo 200/200/60 MVA, 231/123/20 kV 
(ELIN License) Prototype built in EP - 1961 

           Active Part 

123 kV with Cornuti Insulators for 
protection arresters 



First EP 400 kV insulation class 
transformers 

400 MVA Block Trafo, 420/24 kV for Rogojelu 
Thermoelectric Power Plant (under Test in HV Lab)-1973 

      400 MVA Auto-Trafo  420/231 kV with   
 included regulation for Bradu Power Plant     



Interconnection Auto trafo 280/280/60 MVA, 
400/157,5/30 kV 

  Ready for the heating test in the EP test stand (to be delivered in Greece) 



Step-down trafo 73 MVA 
110/15/6.6 kV; 15 kV cable 

output for Saudi Arabia 

              Interconnection Auto trafo 150 MVA 220/110 kV for Philippines  



   Special Transformers 
 

7850 kVA  
Transformatoric Complex 

Group for graphitizing 
(regulating transformer, 

two rectifier transformers 
and smoothing chokes in a 

common tank)-1982 

100 t furnace trafo 50 MVA ready for transportation to 
COS Targoviste-1978 

 
16 MVA 110/27.5 kV 1 Ph trafo for Romanian 

electrification railways 



 
One of the six Generator Transformers of the 

"Iron Gates 1" Hydroelectric Power Plant 

        Step-up Trafo 216 MVA  242/15.75 kV on site; HV cable outputs, LV inputs via 
incapsulated busbars. 



ICMET HV & HP Laboratories 
Campus 

Accredited “Third Part Laboratories” 

 
A - High Voltage Type Test Hall 

B - Routine Test High Voltage Hall 

C - Open Area Test Site 

D - Switching Equipment Hall 

E - Reactances Hall 

F - Generator Control Room 

G - Heat Run Tests 

H - Preparation Room 

I - Test Control Room 

C1, C8 - Testing Cells 

G1, G3 - Generators 

T1, T13 - Transformers 

Total Surface Area: 4.45 ha 



The largest 440 MVA 420/24 kV Trafo for “Nuclear 
Power Plant – Cernavoda” 1985-1987, 3 pcs 

 

           Trafo fully equipped transported by internal rail from Trafo Factory to the HV Lab 



Sudden Short-Circuit Tests at Power 
Transformers 

• Tested transformers  (1975-2016) about 500 pcs – (2,5MVA-167MVA) 
•  The biggest tested trafo: Auto trafo 167/167 MVA, 420/242 kV Single Phase, 

Uk=12,5%, Psc=2500MVA for “Iron Gates 1” Hydroelectric Power Plant 
•  Defectoscopy before and after sh-circuit: FRA – ITT – Uk - Active Part View 

     HV Lab Entry 

HP Lab Entry 



Some outstanding achievements 1/2 

� Patent Application Publication: RO 42705/1964 CAMPEANU 
      Development for the first time ever of a method for the heating test of 

high voltage, large unequal three windings power transformers. The 
research has been capitalized by testing 5/3/2 MVA (for India) and 
40/30/30 MVA (for Poland) transformers  

Test team for the heating test of the 5/3/2 MVA trafo (India) in october 1961 

from left to right:  
tech.  Ilie Radoi, Eng. Ovidiu 

Draganescu, Eng. Aurel Campeanu, 
tech. Paul Strainu, eng. Virgil Tenescu, 

eng. Andrei Marinescu 



Some outstanding achievements 2/2 

� Patent Application Publication: RO 126339 B2/2010 MARINESCU 
dŚĞ�ĨŝƌƐƚ�ŬŶŽǁŶ�ƐŽůƵƚŝŽŶ�ĨŽƌ�ƐƚĂƚŝĐ�ĂŶĚ�ĚǇŶĂŵŝĐ�ĂǆŝĂů�ĨŽƌĐĞ�ŵĂŶĂŐĞŵĞŶƚ�ŝŶ�

ŚŝŐŚ�ƉŽǁĞƌ�ƚƌĂŶƐĨŽƌŵĞƌƐ͕�ĞƐƐĞŶƚŝĂů�ĨŽƌ�ĞŶƐƵƌŝŶŐ�ƚŚĞŝƌ�ůŝĨĞƚŝŵĞ�  

Transverse sensitivity of  
fiber optic (red) sensor in 

the pressing ring 

Oscillogram of static (Fs) and dynamic (Fd) axial force for 
an 80/600 MVA short-circuit trafo from HP Lab 

 

First application: 80/600 MVA Sh-Circuit Trafo from HP Lab 



The EP Reference List  
Transformers   

• Clients: RO, BG, GR, TR, SRB, PL, ES, 
BR, CDN, IN, JO, PK, RP, UAE, CN, VN 
• > 300 Mln Euro 
• > 120000 pcs 
• > 3000 workers (EP total >14000  

workers) 



EP privatization 
• Unsuccessful attempts to privatize the Trafo Factory with 

famous companies (Fuji Electric, Siemens, etc.) for reasons 
such as "we are not selling our country“,  

• A global privatization of the whole EP was made with a civil 
construction Al Arrab Contracting company from Saudi 
Arabia chosen by political interests for 2.34 million USD 
plus broken promises of refinancing (!!!) in 2007.  

• It destroyed the entire Electroputere known worldwide. 
• In 2019, the Trafo EP COMPANY CLOSES ITS ACTIVITIES. 
•  This was not the only situation of this kind in Romania: the 

whole electric and electronic  industry suffered the same 
fate 



ENGINEERS EMPLOYED IN TRANSFORMER 
DESIGN  

 
 

• WĞƌŝŽĚ�ϭϵϱϭ-ϭϵϱϵ�-�dŚĞ�ƉƌŽŵŽƚĞƌƐ�
• �D�ZK�/���KZE�>͕���d�E��D�Z/E͕�

�/'h^/�s/�/�D/,�/͕��K:K��Zh�/�E�h͕�
'ZK^h�^d�&�E͕�DK/^�^�h�D�Z/h^͕�
E���Z�s�E�/>/�͕�WKW�^�h�d,�K�KZ͕�
Z��h��E�/KE�>͕�Z��h>�^�h��K^d/E͕�
^�ZW��D�Z/h^͕�dKD��',�KZ',�͕�
dZ�^�,/E��KE^d�Ed/E. 
 



The Future of Large Power 
Transformers 

• The Traditional Large Power Transformer,    has been a 
cornerstone of the WŽǁĞƌ� 'ƌŝĚ� for over a century and its 
ĞůĞĐƚƌŽŵĂŐŶĞƚŝĐ� ĞŶĞƌŐǇ� ƚƌĂŶƐĨĞƌ� ƉƌŝŶĐŝƉůĞ� is irreplaceable in 
the future! 

• The Modern Large Power Transformer, is being transformed 
into a digitalized version that can provide operators with real-
time data on its operation and health for ^ŵĂƌƚ�'ƌŝĚ;  

    This digital transformer integrates a multitude of sensors, 
communication interfaces and data analysis capabilities into 
the transformer to enable advanced monitoring, diagnostic 
and predictive capabilities. 

• The Emergent Power Electronic Transformer (PET or SST)  
     Near future solution preserves electromagnetic energy 

transfer    
 



Monitoring Large Power Transformers  
analog/digital 



The Main Idea Behind the PET/SST  

    To replace and enhance conventional transformers 
through MFT or to enable new applications 

    The size of any transformer can be related to the area 
product, Ap 

 

SST becomes key components of future traction and 
smart grid systems 

Ap(f)/Ap(50Hz) = 1/f 

- Working frequency: 10 - 50 kHz 
- Core material: Ferrite, Amorphous or nanomagnetics 
 



Power Electronic Transformer 

• SST este un echipament emergent care va 
ƚƌĂŶƐĨŽƌŵĂ�ƌĞƜĞůĞůĞ�ĞůĞĐƚƌŝĐĞ�ĂůĞ�ǀŝŝƚŽƌƵůƵŝ 

• ^^d�ƉĞƌŵŝƚĞ�ĚĞǌǀŽůƚĂƌĞĂ�ĚĞ�ƌĞƜĞůĞ���͕�Ăƚąƚ�ƉĞ�
MRT cat si pe JT 

• SST poate avea rolul de „Grid former” in micro 
ƌĞƜĞůĞ�ĂƵƚŽŶŽŵĞ�;ŽĨĨ-grid) 

• SST poate îngloba sisteme de stocare bazate pe 
baterii (BESS) 

• ^^d�ĂƌĞ�ĚĞũĂ�ĚŽŵĞŶŝŝ�ĚĞ�Ŷŝƕĉ͕�ĐƵŵ�Ăƌ�Ĩŝ�ƐƚĂƜŝŝůĞ�ĚĞ�
ŠŶĐĉƌĐĂƌĞ�s��ĚĞ�ŵĂƌĞ�ƉƵƚĞƌĞ͕�ĚĞ�ĞǆĞŵƉůƵ�ĚĞ�Ϯ�ǆ�
350 kW sau 4 x 350 kW = 1.4 MW 
 



At the end 
  
������t/d,Khd�,/^dKZz�d,�Z��t/>>�E�s�Z������&hdhZ��

 

                Some thoughts on Romania today 
 

 
• It starts from the current situation in our country where everything is constantly 

changing, without any noticeable progress, especially in the world of research, 
where professional, moral and ethical rules of conduct are frequently taken into 
derision. 
 

• The mass media irresponsibly impose a host of pseudo-models of false brilliance 
and rather harmful effects. 

  
• The authentic role models that Romanian society and in particular the scientific 

community needs so much are rare. 
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