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INTRODUCERE
FOREWORD

Istoria omenirii este in mare masura marcata de felul in care camenii au reusit sa interactioneze
cu mediulinconjurator siintre ei, pentru a-si asigura nevoile existentiale, legate de supravietuirea
fizica sau de pozitionarea in cadrul societatii. Unele dintre aceste nevoi au avut o determinare
biologica si au fost mai mult sau mai putin plafonate de-a lungul timpului, altele au fost definite
social, prin interactiunea complexa dintre grupurile de ocameni. Acestea din urma au avut
tendinia de a creste exponential pe masura ce a sporit capacitatea oamenilor de a controla
natura si de a extrage din ea resursele dorite, ceea ce a avut impact si asupra captérii si folosirii
eficiente a energiei. Astfel, energia si sursele ei au devenit o problemé-cheie a umanitati,
unul dintre elementele fundamentale care au determinat si determina ,posibilul si imposibilul”
pentru societate in ansamblul sau, ca si pentru fiecare dintre indivizii ce 0 compun (Braude!
1984 II, 88-130).

In aceste conditii, nu trebuie s ne mire faptul ca existd autori care, in incercarea de a evalua
nivelurile de dezvoltare la scara globald, din cele mai vechi timpuri pana in zilele noastre,
au folosit ca prim criteriu captarea energiei (Morris 2012: 123). De exemplu, exista o uriasa
diferenta intre nivelul resurselor energetice necesare supravietuirii biologice a omului —
echivalentul a circa 2.000 de kilocalorii de hrana zilnic — si cel efectiv folosit in societdtile
contemporane dezvoltate, ca de exemplu in Statele Unite, unde acest nivel a depasit media
de 200.000 de kilocalorii zilnic.

Desi cea mai mare parte a acestui salt a fost realizata in ultimele doua secole, trebuie subliniat
faptul ca unele elemente de progres in captarea si utilizarea energiei sunt foarte vechi. Astfel, pe
langa energia obtinuta prin hrana pentru buna functionare a corpului uman, inca din paleolitic
oamenii au folosit focul atat pentru incalzire, cat si pentru aparare si pentru prepararea hranei.
Odata cu trecerea la societafile bazate pe cultura plantelor si cresterea animalelor, oamenii
au folosit si alte surse de energie: in primul rand pe cea a animalelor domestice, dar si pe
cea a apei si a vantului, perfectionand ulterior modul de utilizare a resurselor energetice prin
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Utilizarea energiei animalelor
domestice in agricultura.

Ridicarea unui cuptor de var
in Ciumuleasa, jud. Arges

Use of draught animals for
energy in agriculture.

Building a lime kiln,
Ciumuleasa, Arges County

The history of mankind has for the most part been the history of the way in which people have
interacted with their environment and with each other as they provided for their everyday needs
relating to physical survival or social status. Some of these needs were biologically motivated and,
to a greater or lesser extent, have been resolved over the years. Others were defined socially, via
complex interaction between groups of people. This second category has tended to increase
exponentially, at the same rate as mankind’s wider capacity to control nature, to tap and use
energy efficiently. In fact, energy and its sources have been key problems throughout history, one
of the fundamentals that engender “the possible and the impossible” for society as a whole, as
well as for each separate individual (Braudel 1984: Il, 88-130).

Under these circumstances we should not be surprised that there are authors who, in their
attempt to assess development levels as a whole, have since time immemorial made the
harnessing of energy a fundamental criterion (Morris 20712: 123). Likewise, there is a huge
difference between the amount of energy resources required for man’s biological survival —
the equivalent of about 2,000 kilocalories a day — and the amount actually used in developed
societies such as the United States, where the average is now more than 200,000 kilocalories
a day. The major leap in the harnessing of energy was achieved in the last two centuries, but
we should not overlook the fact that some elements of progress in exploiting energy date back
much further. For example, people have been using food to supply their bodies with energy
and fire for warmth, protection and cooking ever since the Paleolithic.

In time, societies based on plant cultivation and animal husbandry availed themselves of other
sources of energy, such as water and wind, and went on to perfect methods of harnessing
energy resources by means of manufacturing increasingly complex tools. Thus, the share

of non-food forms of energy came to outstrip those of food-generated energy, and there
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fabricarea de unelte din ce in ce mai complexe. In acest context, ponderea formelor de
energie nealimentara a depasit-o pe aceea obtinuta din hrang, iar capacitatea oamenilor de
a controla natura, de a extrage din ea diverse elemente considerate utile si de a le modela
conform preferintelor umane, a sporit tot mai mult.

Multe dintre progresele societatii umane sunt strans legate de stadiile evolutive din domeniul
captarii si utilizarii resurselor energetice. latd cateva exemple, fara pretentia exhaustivitagii:
perfectionarea cuptoarelor in vederea producerii ceramicii si a obiectelor de metal; folosirea
animalelor pentru transporturile pe uscat si a vantului pentru navigatie; inventarea siraspandirea
morilor de apa si mai apoi a celor eoliene; noile tehnici medievale de atelare a animalelor
pentru muncile agricole; proliferarea rotilor dintate si a mecanismelor de transmitere a energiei
in cadrul manufacturilor din lumea medievala tarzie si cea moderna timpurie.

Revolutia industriala a potentat exponential capacitatea oamenilor de captare si utilizare a
energiei prin perfectionarea metodelor de valorificare a combustibililor fosili. Chiar daca unii
dintre acesti combustibili erau cunoscuti si utilizati intr-o oarecare masura inca din timpuri
indepartate, inventarea motoarelor cu aburi si apoi a celor cu combustie internd a condus la
sporirea fara precedent a resurselor energetice utilizabile. Carbunele mai intai, apoi petrolul
si gazele naturale au devenit elemente fundamentale ale lumii moderne.

Incepand din a doua jumétate a secolului al XIX-lea, perfectionarea tehnicilor de utlizare a
energiei electrice a revolutionat atat viata cotidiand a oamenilor, cat si infrastructura economica
a lumii. Desi producerea electricitatii s-a realizat atat prin folosirea energiei apei, cat si prin
utilizarea combustibililor fosili (carbune, gaze naturale, ulterior uraniu pentru centralele
nucleare), treptat ponderea acestora din urma a ajuns sa prevaleze. Tot mai multe parti ale
lumii au devenit societati ale abundentei.

Dezvoltarea industriald, la nivel mondial, a continuat intr-un ritm alert, fapt ce a condus,
inevitabil, la cresterea consumurilor energetice. in acest context, raportul dintre nivelul acestor
consumuri si cel al resurselor disponibile a devenit din ce in ce mai problematic. Expertii au
inceput sa avertizeze omenirea ca orizontul cresterii economice bazat pe utilizarea extensiva
a resurselor energetice este limitat. (Meadows et al. 1972).

Cresterea pretului international al petrolului dupa 1973 a pus capat epocii energiei ieftine si a
determinat tot mai multe societati sa caute cai de imbunatatire a randamentelor energetice, dar
si de identificare si valorificare a unor noi surse energetice, indeosebi a resurselor regenerabile.
Omenirea s-a angajat astfel intr-o ampla tranzitie energetica, in cadrul careia au loc mutatii
importante in ceea ce priveste ponderea diverselor resurse energetice, dar si in ceea ce
priveste standardele ecologice si cele de economicitate in producerea si folosirea energiei.
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jud. Mehedinti

Horse-powered wells —
Orsova,
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Mori de vant

Wind mills

p. 12-13

Imagine reprezentand
0 caravana
moldoveneasca ce
transporta carbune —
Basarabia (1837)

Moldavian coal caravan
— Bassarabia (1837)

was considerable improvement in man’s capacity to control nature, to tap the increasingly
numerous elements that were deemed useful, and to shape them according to human choices.

Many of the advances made by human society have been closely connected to the tapping
and harnessing of energy resources. The following are examples, although the list is far from
exhaustive: improved kilns for manufacturing ceramics and metal objects; the use of animals
for dry-land transport and wind for sailing; the invention and spread of watermills and later
windmills; the new mediaeval techniques for yoking draught animals; the development of
cogwheels and mechanisms to transmit energy, in the workshops of the late mediaeval and
early modern period.

The industrial revolution massively galvanised men’s capacity to capture and harness energy
via improved methods for exploiting fossil fuels. Some fossil fuels had been known and to a
certain extent exploited since the remotest periods, but it was the invention of steam power
and then the internal combustion engine that led to an unprecedented increase in the use
of energy resources. First coal and then oil and natural gas became the bedrock of the
modern world.

Starting in the second half of the nineteenth century, improved technologies to harness electrical
energy revolutionised everyday life and the global economic infrastructure. Electricity began
to be produced by means of waterpower and fossil fuels (coal, natural gas, and later uranium
in nuclear power stations), with the second of these two gradually becoming prevalent. More
and more regions of the world were turned into horns of plenty.

Given the accelerating industrial development all over the world, the relationship between the
growth in energy consumption and the level of available resources became more strained.
Experts began to warn that economic growth based on extensive use of energy resources
was limited (Meadows et al. 1972).

Soaring international oil prices after 1973 brought the era of cheap energy to an end, and
impelled more and more societies to seek ways to improve energy efficiency and to identify
and harness new, particularly renewable, resources. Mankind thus became caught up
in a wide-ranging process of energy transition, which brought major changes in terms of
the relative share of the various energetic resources, as well as ecological standards and
economic guidelines for the energy use and production.
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ENERGIA TN ROMANIA PREINDUSTRIALA
ENERGY IN PRE-INDUSTRIAL ROMANIA

Prezenta umana pe teritoriul actual al Romaniei a fost detectatéd ca datand inca din paleolitic.
Au existat mai multe valuri de colonizare, dintre care cele mai importante au fost cele
reprezentate de populatile de Homo erectus, acum mai multe sute de mii de ani, grupurile de
Homo sapiens sapiens, stabilite aici acum circa 50.000 de ani, agricultorii sositi din Orientul
Apropiat in timpul neoliticului si triburile indo-europene (inclusiv tracii, getii si dacii) venite prin
stepele nord-pontice acum circa 4.000 de ani.

Teritoriul Romaniei era favorabil locuirii umane. Relieful era divers, flora si fauna erau mai
abundente decét in zilele noastre, iar resursele energetice — padurile si cursurile de apa -
numeroase si accesibile. Pe de alta parte, atata vreme cat numarul oamenilor era relativ mic,
iar densitatea habitatului modesta, necesarul de resurse energetice era in mod firesc limitat:
pragul de 1 milion de locuitori pentru ansamblul teritoriului de azi al Romaniei a fost depasit
abia la inceputul mileniului Il al erei crestine, iar cel de 2 milioane de locuitori, abia pe la anul
1500 (Murgescu 1999, 21-22).

APA, PRIMUL PAS IN FOLOSIREA ENERGIEI

Morile de apa au fost inventate de romani, fiind descrise de Vitruviu. Desi este posibil ca asemenea
mori sa fi fost puse n functiune si pe vremea stapanirii romane in Dacia, izvoarele istorice pastrate
nu ofera informatii ih acest sens, iar arheologia atestd macinarea cerealelor precumpanitor cu
ajutorul ragnitelor manuale. Morile sunt atestate de diploma acordata de regele Bela al IV-lea
cavalerilor ioaniti in anul 1247, iar ulterior, numéarul mentiunilor creste considerabil. in secolul al
XIV-lea, este mentionata utilizarea fortei apei la sfaramarea minereurilor in Transilvania, iar in Tara
Roméaneasca un document din 1391-1392 atesta la Bratilovu (Mehedinti) procesul de reducere
a minereului de cupru intr-un cuptor-furnal rudimentar, alimentat cu aer de foalele actionate de
rotile miscate de fora raului Brebina (Balan, Mihdilescu 1985 45). Din secolele XV-XVII, avem
tot mai multe informatii despre utilizarea forei apei pentru punerea in miscare a unor instalatii
de prelucrare a tesaturilor. Denumirile au in general o rezonanta arhaica sau regionald: steaza,
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The territory of what is now Romania has been inhabited ever since the Palaeolithic. There
were several waves of colonisers, of which the most important were groups of Homines erecti,
hundreds of thousands years ago, followed by groups of Homines sapientes sapientes, which
settled here about 50,000 years ago. Farmers arrived from the Near East during the Neolithic, and
Indo-European tribes (including Thracians, Getae and Dacians) migrated from the northern Pontic
steppes, about four thousand years ago.

The land in Romania was highly favourable to human habitation. The geographical relief was
highly variegated, the flora and the fauna were more abundant than today, and the energy
resources — forests and rivers — were numerous and accessible. On the other hand, as long
as the population was relatively small and population density was low, the energy resources
required were naturally limited: the total number of inhabitants in the territory of what is now
Romania did not surpass one million until the beginning of the second millennium A.D., and
the two-million ceiling was reached in the 1500s (Murgescu 1999, 21-22).

WAaTER: THE FIRsT TYPE OF ENERGY TO BE HARNESSED

It was the ancient Romans who invented the watermill, depicted in the works of Vitruvius. It is
possible that there were such mills in the Roman colony of Dacia, although no documentary
evidence of them in this region has been preserved, and the archaeological record reveals
that cereals were mainly ground manually. The first written mention of mills can be found in
the diploma King Béla IV granted to the Knights Hospitaller in 1247. Subsequent references
are more numerous. The use of waterpower to crush ore is mentioned for the first time in the
fourteenth-century Transylvania. In Wallachia, a document dating from 1391-1392 refers to
copper ore smelting in a rudimentary oven-furnace at Bratilovu (Mehedinti), fuelled by bellows
actuated by waterwheels on the River Brebina (Balan, Mihailescu, 1985: 45). The period from
the fifteenth to the seventeenth centuries is richer in information on how water was used
to drive various manufacturing installations. The names have an archaic or regional flavour:
steaza, véltoare, ultuare, hultuare, vdiaga, darsta, piva. The water drove the machinery either
by falling directly or through a system of wheels.
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Xilogravura infatiséand

0 mina de aur din
Transilvania, inserata in
cartea lui Samuel Koleseri
Auraria Romano-Dacica
(1717)

Xylograph representing a
gold mine in Transylvania
displayed in Samuel
Koleseri ‘s book Auraria
Romano-Dacica (1717)
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Moara de apa

Water mill

Piua de apa pentru
tesaturile de lana -
Cetate, judetul Bistrita
Nasaud

Fulling machine for
wool - Cetate, Bistrita-
Nasaud County
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véltoare, ultuare, hultuare, vaiaga, darsta, piva. Apa actiona asupra textilelor fie in mod direct, prin
céadere, fie printr-un sistem de roti actionate de forta hidraulica.

STRAMO$II TURBINELOR HIDRAULICE
O instalatie interesantd, folosita la morile de apa, era roata cu facaie. Sistemul presupunea o
cadere de apa dintr-un jgheab care actiona o roata cu palete de forma unor cupe — facaiele.
Pe langa morile de cereale, roata cu facaie mai era folosita la farAmarea minereurilor sau la
actionarea ferastraielor circulare.

Sistemul este considerat stramosul indepartat al turbinei hidraulice inventata, in 1884,
de catre americanul Lester Allen Pelton (Moroianu, Stefan 1963: 49). Energia hidraulica a
mai fost utilizata si la punerea in miscare a ferastraielor. Sasii din Transilvania au fost primii
care au utilizat aceasta tehnologie, dar un document din 1559 atesta montarea unui astfel
de ferastrau de cétre doi mesteri din S&cele, Brasov, si la curtea domnitorului moldovean
Alexandru Lapusneanu (Béalan, Mihdilescu 1985: 67). Forta apei a fost utilizatd si pentru
punerea in functiune a preselor cu valturi din monetéarii, dar dincolo de o prima utilizare in
1580, la monetaria de la Baia Mare, aceasta tehnologie s-a impus abia Tn secolul al XVlll-lea
(Balan, Mihailescu 1985: 68).

In Tara Romaneasca, prima mentiune a unei mori de vant dateaz din 1531; mai ampla pare

sa fi fost utilizarea ei in Dobrogea stapanitda de otomani, care este atestata de catre calatorul
francez Francois de Pavie, in 1585 (Balan, Mihailescu 1985: 62, 69).
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Mori de vant in
Dobrogea

Wind mills, Dobrudja



Moara de vant surprinsa in
timpul mutarii — Varzaresti,
Republica Moldova

Windmill in transit — Varzéresti,

Republic of Moldova

THE FORERUNNERS OF HYDRAULIC TURBINES

One interesting installation is the horizontal watermill. The system involves a water supply
conveyed through a duct into small tubs/buckets, which actuated the wheel. Besides being used
for grinding grain, this type of mill was also effective at crushing ores or actuating circular saws.

The system is regarded as the earliest predecessor of the hydraulic turbine, invented in 1884
by American Lester Allen Pelton (Moroianu, Stefan, 1963: 49). Waterpower was also used to
actuate sawmills. The Transylvanian Saxons were the first to employ this technology, and there
is also a document dating from 1559 that attests the existence of a similar sawmill operated
by two foremen from Sacele, Bragov at the court of Moldavian prince Alexandru Lapusneanu
(Balan, Minhailescu, 1985: 67). Water power was also used to operate roll presses at mints, but
after being employed once in 1580 at the Baia Mare mint, the technology petered out, only to
be revived in the eighteenth century, when it became widespread (Balan, Mihailescu 1985: 68).

In Wallachia, the first mention of a windmill dates from 1531. Such machinery seems to have
been used on a wider scale in Dobrudja during Ottoman rule, as emerges from the account of
French traveller Francois de Pavie, dating from 1585 (Balan, Mihailescu 1985: 62, 69).
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ENERGIA TN ROMANIA SECOLULUI AL XIX-LEA
ENERGY IN NINETEENTH-CENTURY ROMANIA

Revolutia industriald a schimbat radical capacitatea oamenilor de a capta si utiliza resursele
energetice. In mod obisnuit, revolutia industriald este asociata cu inventarea de catre James
Watt a motorului cu aburi, in 1769. Cu toate acestea, diversitatea inventiilor relevante pentru
utilizarea combustibililor fosili a fost mult mai mare, iar raspandirea lor la scara globala a fost
relativ lenta, durdnd mai multe decenii, sau chiar si un secol.

Tarile Romane au fost unele dintre regiunile care au adoptat cu relativa intarziere inovatiile
revolutiei industriale. Pe teritoriul Romaniei, prima masina cu aburi este atestata abia in 1838:
0 masina cu aburi de aproximativ 14 CP a fost folosita Intr-o exploatare miniera de la Zlatna,
in Transilvania. In acelasi an, la Bucuresti, 0 masind cu aburi a fost folosita intr-o fabrica de
cherestea, pentru uscarea lemnului. La Resita, primul laminor pentru tabla ce folosea un motor
cu abur a fost instalat in 1845; 1n 1852, functionau aici 14 masini cu abur cu o0 capacitate de
276 CP. Tot in aceasta perioada, au fost puse in functiune si alte masini cu aburi, in diferite
localitati din Transilvania si Banat, unde erau exploatate minereruri sau functionau intreprinderi
metalurgice: Cavnic, Brad, Sacaramb, Resita, Nadrag, Anina, Hunedoara, Calan (Wollmann,
2010). La Bucuresti, pompele actionate de un motor cu abur au fost folosite incepand din anul
1847. Cativa ani mai tarziu, in 1853, George Assan a construit o moara actionatd de o masina
cu aburi, pe care bucurestenii au numit-o ,moara cu foc”.

Bilantul primelor decenii de folosire a masinii cu abur pe teritoriul Roméaniei vine cu ocazia
recensamantului din Principatele Unite realizat in 1863. Cele 171 de stabilimente industriale
care foloseau forta aburilor reprezentau 1,32% din totalul intreprinderilor industriale. In realitate
insd, conform analizei lui Victor Axenciuc, doar 45 dintre aceste stabilimente industriale
foloseau motoare cu abur, restul utilizand aburul in alte scopuri (Axenciuc, 1992: 13). In acelasi
an, in Transilvania, se folosea intens forta aburilor in industria miniera si siderurgie, ramuri
care dispuneau de motoare cu o putere Tnsumata de 2040 CP din totalul de 2720 CP atestat
pentru ansamblul Transilvaniei (Balan, Mihailescu 1985: 132, 139, 142, 146, 159).
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Mori mecanice cu aburi —
Satul Nou (stanga) si
Deta (dreapta) — Banat
(secolul XIX)

Steam mills — Satul Nou
(left) and Deta (right) —
Banat region
(nineteenth century)

The Industrial Revolution radically transformed man’s capacity to tap and harness energy
resources, and is commonly associated with James Watt’s invention of the steam engine in 1769.
Nonetheless, inventions relating to the use of fossil fuel were much more diverse than this and
reached the rest of the world at a relatively slow pace, spanning decades if not even a century.

The Romanian Principalities were among those regions that were late in adopting the
innovations of the Industrial Revolution. In the territory of what is now Romania, the first steam
engine is recorded as late as 1838: an approximately 14 hp steam engine used in a mine
in Zlatna, Transylvania. In the same year, a steam machine was employed to dry wood at a
lumber mill, in Bucharest. The first sheet-roll mill based on a steam engine was used for the first
time in Resita, in 1845. By 1852 the plant was operating fourteen 276-hp steam machines. In
the same period other steam machinery could be found in various locations in Transylvania and
Banat, where ores were mined or smelting works operated: Cavnic, Brad, Sacaramb, Resita,
Nadrag, Anina, Hunedoara, Calan (Wollmann, 2010). In Bucharest steam-driven pumps came
into use in 1847. A few years later, in 1853, George Assan built a mill operated by a steam
engine, which the inhabitants of Bucharest dubbed “the fire mill”.

A balance sheet of the decades immediately after the emergence of the steam engine in
Romania might be drawn up based on the 1863 census carried out in the United Principalities.
The 171 industrial units that employed steam power represented 1.32% of the total of industrial
enterprises. In fact according to Victor Axenciuc’s analysis only 45 of the 171 industrial units
actually used steam engines, while the rest used steam for other purposes (Axenciuc 1992:
13) In the same year Transylvania reveals intensive use of steam in the mining and iron and

steel industries, branches that operated engines that accounted for 2,040 hp of the total
2,720 hp recorded in Transylvania (Balan, Mihailescu, 1985: 132, 139, 142, 146, 159).
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MOARA LUI ASSAN

ASSAN’S MILL

Tn 1858, la Bucuresti, George Assan a construit prima moard  In 1853, George Assan built Bucharest's first steam-driven mil,
actionatd de o masina cu aburi, careia i-a alaturat, cativa ani to which a plant for the production of rapeseed oil and other
mai tarziu, o fabrica de ulei de rapitd si alte constructii. In  structures were later added. In its early years the mill was an
primii ani de activitate, moara a starnit suspiciuni din partea object of suspicion to Bucharest’s millers, who thought that the
brutarilor din Bucuresti, care credeau ca faina nu ar putea fi taste of the flour would be marred as it must be scorched by

produsa in bune conditii, ci ar sfarsi arsa de masindria care the fire-driven machinery (Chelcea 2008: 204).
mergea cu ajutorul focului (Chelcea 2008: 204).

Cilindru original de

la Moara lui Assan.
Singura piesa originala
care s-a pastrat si
care se afla la Muzeul
National Tehnic Prof.
Ing. Dimitrie Leonida

Original cylinder from
Assan’s Mill, the only
authentic part preserved
to this day at the Prof.
Eng. Dimitrie Leonida
Technological National

Museum
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Vedere panoramica a
Morii lui Assan — Bucuresti
(sfarsitul secolului XIX).

Panoramic view of Assan’s
Mill — Bucharest (late
nineteenth century)
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RAFINARIA FRATILOR MEHEDINTEANU SI ILUMINATUL PUBLIC AL BUCURESTIULUI

THE REFINERY OF THE MEHEDINTEANU BROTHERS AND THE PUBLIC LIGHTENING IN BUCHAREST

in anul 1857, a fost infintatd in apropiere de Ploiesti ,fabrica
de gaz Lumina” construita de Marin Mehedinjeanu (Boncu
1971: 90, 917). Productia rafindriei prahovene a fost destinata
mai ales pentru iluminatul stradal din Bucuresti. in contractul
incheiat de primarie cu Teodor Mehedinteanu, fratele lui Ma-
rin Mehedinteanu, se prevedea ca “luminarea va fi curata, Iu-
mina mai buna decat lumina lampelor aprinse cu unt de rapita
sau untdelemn” si ca “luminarea lampelor se va face in doua
sute nouazeci de seri In cursul unui an” (Boncu 1971: 383).
Bucurestiul era astfel primul oras din lume iluminat cu lampi cu

petrol lampant (obtinut prin rafinarea titeiului).

The Lumina “gas factory” was established near Ploiesti, in
1857, by Marin Mehedinteanu (Boncu 1971: 9, 917). The output
of the Prahova refinery lit the streets of Bucharest. Bucharest
City Hall signed a contract with Theodor Mehedinteanu, Marin
Mehedinteanu’s brother, which stipulated that “the lighting shall
be clean, better than rapeseed oil, and the lamps shall be it
two hundred and ninety evenings per annum” (Boncu 1971:
383) Bucharest was thus the first city in the world to be lit by
gas obtained from refined crude oil.

Macheta rafinariei
Mehedinteanu (1867)

Mockup of the
Mehedinteanu refinery
(1867)

p. 25

lluminatul public
cu gaz, in Bucuresti
(imagine nedatata)

Gas street
lighting — Bucharest
(undated)
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TRANSPORTURILE $I ENERGIA iN TARILE ROMANE

Transporturile au fost unul dintre domeniile revolutionate de folosirea motorului cu aburi.
Vapoarele cu aburi si cdile ferate au patruns si in teritorile romanesti, ajutand la deplasarea
mai rapida si mai ieftind a oamenilor si a marfurilor.

1829 — vapoarele austriece incep curse regulate pe Dunére, de la Linz la Galati;

1854 — este pusa in functiune prima cale ferata de pe teritoriul Romaniei, intre Oravita si
Bazias (62 km), construita de austrieci;

1860 — calea feratd Constanta-Medgidia-Cernavodd, construita de un grup englez in
urma acordului incheiat cu guvernul turc, r@scumpadrata de statul roman in 1882;

1869 — prima cale feratd din statul roman: Giurgiu-Bucuregti Filaret.

Carbunele a fost neindoielnic combustibilul vedeta al primei industrializari. Necesitatile tot mai
ridicate au condus la dezvoltarea exploatarilor, cele mai importante fiind cele din Banat si din
depresiunea Petrosani. Cum insa aceste resurse nu erau suficiente, in toata aceasta perioada
Romania a fost importator net de carbune.

O alta sursa energetica al carei rol a crescut in secolul al XIX-lea a fost petrolul. Pe teritoriul
Romaniei, exploatarea unei ,gropi de pacurd” este atestatd inca din 1440 la Lucacesti, in
Moldova (DRH: 294, 295; DIR 171, 172). Treptat s-a trecut la exploatarea prin puturi tot
mai adanci, cu ajutorul unor instalatii actionate fie manual, fie cu ajutorul cailor. Spre mijlocul
secolului al XIX-lea, s-au construit distilerii, menite sa rafineze titeiul extras (Balan, Mihailescu
1985: 134). Rolul esential al petrolului, mai precis al petrolului lampant, a fost in iluminatul
public al oraselor mai importante, ca si pentru cel al locuintelor particulare.

Cererea crescuta a condus la sporirea extractiei titeiului, dar si la infintarea mai multor rafinarii.
Tendinta crescétoare a productiei a fost limitata de insuficienta capitalului autohton. Ca atare,
dupa ce in 1857 Roméania a fost prima tard cu o productie de titei consemnata in statisticile
internationale (275 tone), in deceniile urmatoare, desi productia romaneascéa a sporit la 16.000
tone in 1880 si la circa 80.000 tone in 1895, cregterea la nivel mondial a fost mult mai puternica,
de la 4.700 tone in 1859, la aproape 4 milioane tone in 1880 si circa 15 milioane tone in 1895
(Axenciuc I: 297). Ponderea Roméaniei in productia mondiala era deci de circa 0,5%.

Situafia s-a schimbat odatd cu adoptarea Legii Minelor din 1895, care a creat un cadru
favorabil pentru investitiile straine directe in extractia si rafinarea petrolului romanesc. In cele
doud decenii care au urmat, dezvoltarea industriei petroliere a fost spectaculoasa. Au fost
intemeiate mari intreprinderi, precum Steaua Roméana Campina (1896), Romano-Americana
(1904, ca subsidiara a Standard Oil), Colombia (1905), Vega (1905), Concordia (1907) si Astra
Romana (1910; subsidiara a Royal Dutch-Shell) (Chicos 1924: 61).
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Moara de apa pe

Dunare, in dreptul
localitatii Turtucaia
(imagine nedatata)

Water mill on the
Danube — near Turtucaia
(undated)

p. 27

Portul Bréila, sfarsitul
secolului al XIX-lea

Braila Port —
Braila Couty
(late nineteenth century)
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p. 28

Constructia podului

de cale ferata de la
Cernavoda, finalizata n
anul 1895

Building the railway
bridge at Cernavoda,
inaugurated in 1896

TRANSPORT AND ENERGY IN THE ROMANIAN PRINCIPALITIES IN THE NINETEENTH CENTURY

Transport was one of the domains revolutionised by steam engines. Steamships and railways
came to Romania and provided much faster and less expensive transportation of passengers
and goods.

1820 — Austrian ships begin to make regular voyages along the Danube, from Linz to Galati;
1854 — Romania’s first railway is inaugurated, linking Oravita and Bazias (62 km) and
constructed by the Austrians;

1860 - the railway linking Constanta, Medgidia and Cernavoda, built by an English group
after signing an agreement with the Turkish Government and taken over by the Romanian
State in 1882;

1869 — the Romanian state’s first railway links Giurgiu and Bucharest Filaret.

Coal was undoubtedly the primary fuel of the first phase of industrialisation.

Increasing demand led to bigger mines, the most important of which were in Banat and
the Petrosani basin. Nonetheless, these resources fell short and Romania continued to
import coal throughout the period.

Another energy source with an increasingly role in the nineteenth century was petroleum. The
tapping of “a fuel oil pool” is recorded at Luc&cesti, Moldavia, as early as 1440 (DHR: 294,
295; DIR 171, 172). Increasingly deeper wells were drilled to extract oil, using either manual
or horse-driven machinery. Towards the mid-nineteenth century refineries were built to distil
fuel oil (Balan, Mihailescu 1985: 134). In this period, fuel oil was mostly used in the form of
kerosene to light the larger cities, as well as private residences.

Increasing demand led to more crude oil drilling and the establishment of several
refineries. The rate of production, although considerable, was nonetheless limited by a
dearth of local capital. In 1857, Romania was the first country whose crude oil output
was recorded in the international statistics (275 tonnes), and in the following decades
Romanian production rose from 16,000 (in 1880) to around 80,000 tonnes (in 1895).
However, the global figures were considerably larger: an increase from 4,700 tonnes in
1859 to nearly 4 million tonnes in 1880, and about 15 million tonnes in 1895 (Axenciuc
I; 2917). Romania’s share of global production was therefore about 0.5 percent.

The situation changed after the Mines Law was passed in 1895, which created a favourable
framework for direct foreign investment in the extraction and refining of Romanian oil. The
development of the oil industry saw a spectacular upsurge over the next two decades. Large
companies were founded, such as Steaua Romana in Campina (1896), Romanian-American
(1904), a branch of Standard Oil, Colombia (1905), Vega (1905), Concordia (1907), and Astra
Roména (1910), a subsidiary of Royal Dutch Shell (Chicos 1924: 61).

29 | HISTORY OF ENERGY IN ROMANIA



STEAUA ROMANA $I DEZVOLTAREA ORASULUI CAMPINA

STEAUA ROMANA AND THE DEVELOPMENT OF THE CITY OF CAMPINA

20

in 1896, a fost intemeiata societatea ,Steaua Romana” din
Céampina, intreprindere controlatd de capitalul austro-ungar,
dar la care participau si investitori englezi; in anul 1903,
participatia majoritara a fost preluatd de capitalul german
(Deutsche Bank). Compania a stimulat extractia titeiului si
a construit una dintre cele mai moderne rafinarii ale vremii
(1897). Dezvoltarea industriei petroliere a condus si la inflorirea
spectaculoasa a orasului Campina, care a cunoscut atat o
sporire a numarului de locuitori, cat si un boom al constructiilor.

Tn mod semnificativ, aici a fost infiintatd, in 1904, prima scoala
de maistri sondori din Romania (lvanus 2008 : 116, 231).

Steaua Romana was established in Campina in 1896. It
was an Austrian-Hungarian enterprise, which also had
British shareholders. In 1900, the majority stake was bought
by Deutsche Bank. Steaua Roména improved crude oil
extraction and built one of the most modern refineries of the
period (1897). The development of the oil industry triggered a
spectacular boom in the city of Campina, with an increase in
the number of inhabitants and buildings. Significantly, the first
Romanian school for master drillers was founded here in 1904
(Ivanus 2008: 116, 231).
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Vedere panoramica a
orasului Campina, judetul
Prahova (1906). Tn plan
apropiat, gara si statia
electricd, iar in plan
indepartat sonde petroliere

Panoramic view of
Céampina, Prahova County
(1906). Foreground: railway
station and electric station:
Background: oil derricks

Rafinaria Steaua
Romana, Campina,
judetul Prahova,
anii 1930.

Steaua Romana
Refinery, Campina,
Prahova County, 1930s.
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Schela Pascov — Moreni,
judetul Dambovita

Pascov scaffolding
— Moreni, Dambovita
County

Echipament de sondare
— Bustenari, judetul
Prahova (probabil
inceput de secol XX)

Drilling equipment —
Bustenari, Prahova
County (probably early
twentieth century)



Coborarea unui
muncitor in put (sec
XIX). Pitigaia, Prahova

Worker being lowered
into a borehole -
Pitigaia, Prahova County
(nineteenth century)
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RomANIA - AL IV-LEA PRODUCATOR MONDIAL DE TITEI

Sporul productiei a fost impresionant. Extractia a crescut de la circa 80.000 tone (in 1885)
la circa 1,8 milioane tone in 1913, iar ponderea Romaniei In productia mondiala de titei a
sporit de la circa 0,5% la aproape 3,4% (Murgescu 2006: 232). Romaénia devine al patrulea
producadtor mondial de titei, dupa Statele Unite, Rusia si Mexic. Au fost construite rafinarii
mari, ceea ce a facut ca exporturile de derivate petroliere (indeosebi petrol lampant, pacura si
benzind) sa creasca spectaculos si sa le surclaseze pe cele de petrol brut.

Interesul public pentru extractia si rafinarea petrolului a sporit considerabil. In 1882, a fost
infiintat Biroul Geologic (Dita 2071: 111), iar in anii urmatori au aparut publicalii specializate,
dintre care revista Monitorul Petrolului Romanesc a cunoscut, incepand din 1900, aproape 0
jumatate de secol de aparitie neintrerupta. De asemenea, au fost infiintate catedre universitare
de geologie si mineralogie si s-au afirnat personalitéti cu contributii semnificative in domeniu,
precum Grigore Cobalcescu, Gregoriu Stefanescu, Gheorghe Macovei, Gheorghe Munteanu
Murgoci, lon Popescu-Voitesti, lon Basgan.

Petrolul si derivatele sale au imbogatit considerabil resursele energetice ale omenirii. Deosebit
de importanta a fost perfectionarea, de catre Gottlieb Daimler, a motorului cu ardere interna
(1885). Motoarele care foloseau benzina (si ulterior alti derivati petrolieri) au revolutionat
transporturile, dar si industria.

DinamICA INCEPUTULUI DE SECOL XX

1895 — primul automobil cu aburi atestat la Bucuresti;

1900 — George Assan aduce Tn capitald primul automobil cu motor cu ardere interna;
1904 — este intemeiat Automobil Clubul Roman; in toatd Romania erau inregistrate 51 de
automobile;

1906 - la Montesson, langa Paris, are loc primul zbor autopropulsat (fara catapulte sau
alte mijloace exterioare) al unui avion mai greu decat aerul, construit de banateanul Traian
Vuia (1872-1950);

1910 — Aurel Vlaicu (1882-1913) zboara la Bucuresti cu avionul ,Viaicu I”, brevetat ca

»,Masina de zburat cu un corp in forma de sageata” (Olteneanu 2007: 339).

Tehnologia a evoluat siin ceea ce priveste iluminatul. Treptat, petrolul lampant a fost inlocuit cu
gazul fluid, iar mai tarziu cu lampile cu incandescenta bazate pe electricitate, care au fost puse
la punct gratie inventiilor realizate de englezul Joseph Swan (1821-1914) si de americanul
Thomas Alva Edison (1847-1931) in anii 1878-1879. In Romania, iluminatul electric a fost
introdus doar cétiva ani mai tarziu, mai intéi la Bucuresti si la Timisoara, apoi si in alte orase
(Balan, Mihailescu 1985: 191, 195).

Nu doar iluminatul a beneficiat de productia sporitd de energie electricd, ci si transporturile
publice din marile orase. Daca inifial acestea se bazasera pe tramvaiele trase de cai, In 1894 a
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Vedere panoramica din
Bustenari, judetul Prahova
(1906)

Panoramic view of
Bustenari, Prahova County
(1906)
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Aurel Vlaicu, unul dintre
pionierii aviatiei roméanesti,
in timpul campaniei din
Bulgaria, unde a efectuat
primele misiuni militare
aeriene (1913)

Aurel Vlaicu, one of
Romania’s aviation
pioneers, during the
Bulgaria campaign, where
he carried out the first aerial
military flights (1913)
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RoMANIA - THE 4™ OIL PRODUCER OF THE WORLD

The upward trend in production was impressive. From an initial 80,000 tonnes (1885) production
had skyrocketed to 1.8 million tonnes by 1913, and Romania’s share of the global crude oil
extraction leaped from 0.5 to nearly 3.4 percent (Murgescu 2006: 232). Romania became the
fourth largest producer of crude oil after the United Sates, Russia and Mexico. Large refineries
were erected and exported major quantities of petroleum derivatives (in particular lamp oil,
black oil and gasoline), which outstripped exports of raw petroleum.

Public interest in oil extraction and refining grew. In 1882, the Geological Office was founded
(Dita 2011: 111), and in the years that followed specialised publications began to appear, such
as Monitorul Petrolului Roméanesc (The Official Gazette of the Romanian Petroleum), which
ran for almost fifty years continuously from 1900. University departments of geology and
mineralogy were also established and leading figures such as Grigore Cobéalcescu, Gregoriu
Stefanescu, Gheorghe Macovei, Gheorghe Munteanu Murgoci, lon Popescu-Voitesti, and lon
Basgan made significant contributions in the field.

Petroleum and its derivatives enriched mankind’s energy resources considerably. A formidable
achievement was the development of the internal combustion engine by Gottlieb Daimler in
1885. Engines using gasoline (and later other petroleum derivatives) revolutionised not only
transportation, but also industry.

DYNAMICS OF THE EARLY TWENTIETH CENTURY

1895 — The first steam automobile recorded in Bucharest;

1900 — George Assan brings to Bucharest the first motorcar with an internal combustion engine;
1904 — The Romanian Automobile Club is founded; Romania boasts 51 registered cars;
1906 - The first self-propelled flight of an aeroplane (without relying on catapults or other
external means), built by Romanian Traian Vuia (1872-1950), at Montesson, near Paris;
1910 — Aurel Viaicu (1882-1913) flies in Bucharest on the Vlaicu | aeroplane, patented as

a flying machine with an arrow-like body (Ofteneanu 2007: 339).
Street lighting technology also made progress. Gradually, kerosene is replaced by liquid gas
and then by electrical incandescent lamps, inspired by the 1878-1879 inventions of Joseph

Swan (1828-1914) and Thomas Alva Edison (1847-1931).

Electric lighting is introduced to Romania a few years later, first in Bucharest and then in
Timisoara and other major cities (Bélan, Mihailescu 1985:191, 195).

It was not only street lighting that benefitted from the increased production of electrical energy;,
but also public transport in the big cities, replacing horse-drawn locomotion. In 1894 the first
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PRIMELE TERMOCENTRALE SI HIDROCENTRALE DIN ROMANIA

THE FIRST STEAM-POWER STATIONS IN ROMANIA

Inginerul Henry Slade a instalat la Bucuresti, In 1882, prima
termocentrald din tara noastra, echipata cu generatoare electrice
de curent continuu tip Brush si cazane cu aburi. Curentul electric
transmis printr-o linie aeriana de 2 kV montata pe stalpi, alimenta
o instalatie cu ajutorul careia erau iluminate Palatul Regal din
Calea Victoriei, Gradina Cismigiu si exteriorul Teatrului National
(Mihaita, Tanasescu, Olteneanu 2000 : 48). Termocentrala era
amplasata pe locul actualei Biblioteci Centrale Universitare
(Manolea 2008 : 84).

Daca la Bucuresti s-a folosit mai intai curentul continuu, la
Timisoara a fost instalata, in anul 1884, prima centrala electrica de
curent alternativ din Roménia. Cei 30 kW asigurau functionarea
mai multor becuri pentru iluminatul public, transforméand
Timisoara n cel dintai oras din Europa unde s-a folosit curentul
alternativ pentru iluminatul strazilor (Balan, Mihailescu 1985 :
195).

PRIMELE HIDROCENTRALE DIN ROMANIA

1889 — este inaugurata hidrocentrala Grozavesti din Bucuresti;
curentul era folosit pentru iluminatul public si pentru pomparea
apei In reteaua de alimentare;

1896 — intrd in functiune Hidrocentrala Sadu | — care alimenta
cu energie electrica orasul Sibiu, find prima hidrocentrald de pe
teritoriul actual al Romaniei care a folosit tehnologia de transport
la distanta a energiei electrice, pusa la punct de catre inginerul
german Oskar von Miller.
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In 1882, engineer Henry Slade built Romania’s first steam
power station in Bucharest, which was equipped with Brush
continuous current electric generators and steam boilers.
The electric current conveyed through a 2 kV cable mounted
on poles powered an installation that lit the Royal Palace on
Victoriei Avenue, the Cismigiu Gardens, and the exterior of
the National Theatre (Mihaita, Tanasescu, Olteneanu 200: 48).
The station was located on the site of the present-day Central
University Library (Manolea 2008:84).

[f Bucharest was the first city in Romania to use a continuous
current, Timisoara was the first to see an alternating current
station, in 1884. Its 30kW it several street lamps, making
Timisoara the first European city to employ alternative current
for street lighting (Balan, Mihailescu 1985: 195).

THE FIRsT HYDROPOWER STATIONS IN ROMANIA

1889 — The Grozavesti hydropower plant in Bucharest; it
provides street lighting and powers the pumps of the city’s
water mains;

1896 — The Sadu 1 hydropower station provides electricity to
the city of Sibiu, and is the first hydropower station in Romania
to use technology for the long-distance relay of electricity; it is
developed by German engineer Oskar von Miller.



Strapungerea tunelului
care alimenteaza
hidrocentrala de la
Stejaru, jud. Neamt

Excavating the tunnel to
supply the Stejaru-Bicaz
hydroelectric station,
Neamt County

Tabloul de comanda si
masinile de excitatie ale
Centralei Electrice Grebla
- Uzinele Resita, judetul
Caras Severin

Control panel and electric
motors at the Grebla
Electrical Station —

Resita Plant,

Caras Severin County

39 | HISTORY OF ENERGY IN ROMANIA



fost inaugurata in Bucuresti linia de tramvaie electrice Cotroceni-Obor (Balan, Mihailescu 1985:
208, 217). Tramvaiele electrice au fost introduse n anii urmatori si la Braila, Timisoara, Galati, lasi,
Sibiu, Oradea sin alte orage. Cu toate aceste progrese, chiar si la Bucuresti, tramvaiele electrice
au functionat in paralel cu cele trase de cai, pana in 1929 (Balan, Mihailescu 1985: 252).

1908: INCEPUTURILE EXPLOATARII SISTEMATICE A GAZELOR NATURALE iN ROMANIA

Paleta surselor de energie a fost completata la inceputul secolului XX prin folosirea gazelor
naturale. Pe teritoriul actual al Romaniei, explorarea si mai apoi exploatarea sistematica
a gazelor naturale incepe Th 1908, odata cu forarea sondei 1 Sarmasel. Din 1913, prima
conducta de transport a gazelor naturale va alimenta fabrica de {igla si caramida din Sarmasul
Mare, iar un an mai tarziu o altd conducta va fi pusa in functiune intre Sarmasel si Turda,
pentru alimentarea consumatorilor industriali si casnici din oras.

PIONIERAT IN UTILIZAREA GAZULUI NATURAL

1918 — Gazul natural este folosit pentru iluminarea unor alei din statiunea sibiana Bazna
Bai (Chisalitd 2009: 33, 186);
1917 - Turda este primul orag european care a folosit gazul natural pentru

iluminatul public.

Primul Razboi Mondial a avut un impact devastator asupra societafii, afectand si dezvoltarea
energeticd a Roméaniei. Razboiul nu numai ca a ucis un numar considerabil de oameni,
dar a provocat distrugeri materiale considerabile. Pierderi mari a Tnregistrat septelul, ceea
ce a insemnat si o scadere apreciabild a energiei animaliere folosite in agricultura. Cum
transporturile erau esentiale pentru desfasurarea operatiunilor militare, au fost rechizitionate
animale, automobile, ambarcatiuni, locomotive, vagoane etc. Resursele energetice erau si
ele la mare cautare, mai ales cérbunele si petrolul. De altfel, Georges Clemenceau, prim-
ministru al Frantei in ultima parte a razboiului, ii scria presedintelui american Woodrow Wilson
ca ,fiecare picatura de petrol valoreaza cét o picatura de sange” (Preda 1983: 12).

Tn acest context, in toamna anului 1916, atunci cand s-a conturat perspectiva ocuparii unei
mari parti a Romaniei de catre trupele Puterilor Centrale, la solicitarea Antantei au fost astupate
peste 1.500 sonde, incendiate alte circa 1.000 de puturi petroliere si distruse peste 70 de
rafinarii pentru a impiedica folosirea resurselor petroliere de catre adversar; in pofida eforturilor
germane de a repune in functiune instalatiile, nivelul productiei atins inainte de razboi a fost
restabilit abia la mijlocul anilor 1920. Aceasta reducere dramatica a productiei nu a fost insa
singurul motiv pentru care petrolul romanesc a fost relativ putin important in desfasurarea
Primului Razboi Mondial. Spre deosebire de flota britanica, ce efectuase In mare masura
tranzitia la folosirea derivatelor petroliere, Germania isi baza masinaria de razboi intr-o masura
mult mai mare pe carbune decét pe petrol si in consecinta petrolul romanesc i-a fost de folos
mult mai putin decét in al Doilea Razboi Mondial.
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Uzina electrica si cea de
gaze naturale din Targu
Mures, jud. Mures

Panoramic view of Targu
Mures, Mures County,
showing the electric and
the gas station

p. 41

Sonda de gaze naturale —
Bazna, judetul Sibiu
(inceput de secol XX)

Natural gas well —
Bazna, Sibiu County
(early twentieth century)
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Titlu la purtator (actiune la
Societatea Nationald de Gaz
Metan)

Bearer Share to the National
Gas Company

electric tram line was inaugurated, running between Cotroceni and Obor (Balan, Mihailescu
1985: 208, 217). In the years that followed, electric trams were also introduced in Braila,
Timisoara, Galati, lasi, Sibiu, Oradea, and other cities. Despite this advance, horse-drawn
trams continued to operate in parallel with electric trams even in Bucharest up until 1929
(Bélan, Mihailescu 1985: 252).

1908: FIRST SISTEMATIC EXTRACTION OF NATURAL GAS IN ROMANIA

In the early twentieth century, natural gas completed the range of available energy sources.
In Romania, the extraction and then the organised harnessing of natural gas began in 1908,
when 1 Sarméasel Well was drilled. Beginning in 1913 the first natural gas pipeline supplied
Sarmaselul Mare roof tile and brick factory, and the following year another pipeline was
commissioned, between Sarméasel and Turda, to supply industrial and domestic consumers
in the city.

PIONEER USAGES OF NATURAL GAS
1913 — Natural gas lights a lane in the Sibiu resort of Bazna Baths (Chisélita 2009:33, 186);
1917 — Turda becomes the first city in Europe to use natural gas for street lighting.

The First World War had a devastating impact on society in general, as well as on Romania’s
energy development. Not only were killed people, but considerable material damages were
registered. Similarly affected was livestock, resulting in a decrease of the energy provided by
draught animals in agriculture. As transportation was vital for carrying on military operations,
animals, motor vehicles, boats, locomotives, etc. were requisitioned. Energy resources were
also in big demand, especially coal and petroleum. As a matter of fact, Georges Clemenceau,
France’s Prime Minister in the later part of the war, wrote to US President, Woodrow Wilson,
that “each drop of petroleum is worth as much as a drop of blood” (Preda 1983: 12).

Under these circumstances, in the autumn of 1916 with the imminent perspective of a large part
of Romania being occupied by the Central Powers, the Entente requested more than 1,500 oil
wells should be capped, and a further 1,000 oil wells and over 70 refineries destroyed to prevent
them being used by the enemy. Despite German efforts to restart the installations, pre-war levels
of production were not reached until the mid-1920s. Nonetheless, this dramatic reduction was
not the only reason why Romanian oil held a relatively less important stake in the First World
War. Unlike the Biritish fleet, which had mostly switched to petroleum derivatives, Germany’s war
machine relied more heavily on coal than oil, and so Romania’s resources were less important
than they were to be in World War Two.
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Sonde amplasate in Moreni,
judetul Dambovita
(fara datare)

Wells located in Moreni,
Déambovita County (undated)
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Exploatarea puturilor de pe
Valea Mislisoara — Bugtenari,
judetul Prahova (1903)

Oil wells in the Misligoara Valley
- Bustenari, Prahova County
(1903)



45 | HISTORY OF ENERGY IN ROMANIA



Tramvaie actionate de cai — Bucuresti
(Inceputul secolului XX)

Horse-drawn tram — Bucharest
(early twentieth century)
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Tramvaie moderne
circuland pe bulevardul
Magheru — Bucuresti
(probabil perioada
interbelica)

Modern trams running
along the Magheru
Boulevard — Bucharest
(probably inter-war
period)

Arhaic si modern in
Bucurestiul Interbelic

Archaic and modern in
inter-war Bucharest
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ENERGIA TN ROMANIA INTERBELICA
ENERGY IN INTER-WAR ROMANIA

Consumul de energie la nivel modial a sporit in perioada interbelicg, In timp ce, unele dintre
schimbarile conturate incé dinainte de Primul Razboi Mondial in ceea ce priveste structura
folosirii resurselor energetice au continuat sa existe. Astfel, a sporit rolul petrolului si al
derivatelor sale, dar si ponderea electricitatii si a gazelor naturale. Cérbunele a ramas pe
primul loc, dar cu o tendintd de scadere; mult mai puternic s-a redus ponderea animalelor si
a lemnului in asigurarea nevoilor energetice.

In Romania, evolutia a fost similara, desi cu o anumita intarziere motivata de relativa ramanere
in urma a dezvoltarii economice, dar si de particularitafile dotarii cu resurse naturale. Rolul
lemnului ca resursa energetica a ramas considerabil, mai ales in mediul rural. Productia de
carbune a crescut In anii 1920, apoi s-a redus; ponderea carbunelui ca sursa energetica a
rémas semnificativé, putndu-se totusi observa cresterea rolului petrolului si al gazelor naturale.

Nr. crt Surse primare de energie 1%/029 193_7%1?39
1 Lemnul 26,8 28,7
2 Carbunele 35,1 25,9
3 Produsele petroliere 29,7 26,1
4 Gazele naturale 8,2 17,2
5 Energia hidraulica 0,2 2,1

Estimare privind ponderea diverselor surse primare de energie in Romania Interbelica (Axenciuc I.; 236)
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Mankind’s energy consumption skyrocketed between the wars, although some changes in the
use of resources had occurred even before the First World War. The role played by petroleum
and its derivatives increased, as that of electricity and natural gas. Coal was still the number
one resource, although it was in decline, as animals and wood made a bigger contribution to
providing energy.

The same evolution can also be observed in Romania, albeit with a slight time lag, explained
by a relative economic decrease and the characteristics of the natural resources. Wood’s
proportional role as a source of energy remained considerable, particularly in the countryside.
Coal production increased in the 1920s, and then registered lower levels. Coal as an energy
source remained significant, but the most dynamic resources were petroleum and natural gas.

No. Primary sources of energy 1%/39 193_7%1_939
1 Wood 26.8 28.7
2 Coal 35.1 25.9
3 Petroleum products 29.7 26.1
4 Natural gas 8.2 17.2
5 Hydraulic energy 0.2 2.1

Estimates regarding the share of various primary energy sources in inter-war Romania. (Axenciuc 1., 236)

In the inter-war period crude oil extraction (a peak was reached in 1936, when Romania drilled
8.7 million tonnes of crude oil) and the refining and export of petroleum products registred
overall increased. New sources were tapped, thousands of new rigs were built, deeper bores
were achieved, and crude oil production recovered (lvanu 2008: 303). The largest crude il
refineries were in Ploiesti (Astra Romana and Vega), in Teleajen (the Romanian-American
Company), in Campina (Steaua Roméand), and the new refinery at Brazi, set up by Creditul
Minier in 1934.

Several technological innovations were introduced, including thermal cracking, in 1926, at the
Cernavoda refinery owned by the Colombia company, the first installation of its kind in Europe
(vanus 2008: 312, 327). The refinement of crude oil improved, as did the quality of petroleum
derivatives, and high-octane aviation fuel was produced. From the mid-1920s to 1936 exports
increased, although international prices for oil products fell. From 1932 to the end of the inter-war
period exports of petroleum products outstripped those of grain, accounting for about forty per
cent of the total value of Romania’s exports.
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In epoca interbelicd, au sporit atat extractia fiteiului (nivelul maxim a fost atins i 1936, cand in
Romania au fost extrase 8,7 milioane tone titei), cat si rafinarea si exportul de produse petroliere. La
nivelul extractiei, au fost identificate noi zacaminte, au fost puse n functiune mii de noi sonde, s-au
realizat foraje mai adanci si a crescut gradul de recuperare a titeiului (vanus 2008: 303). in ceea ce
priveste prelucrarea fiteiului, cele mai mari rafindrii au fost cele de la Ploiesti, detinute de societatile
Astra Roméana si Vega, de la Teleajen apartinand de Roméano-Americana, de la Campina (Steaua
Roména), precum si noua rafindrie de la Brazi construita de Creditul minier (1934).

Au fost introduse o serie de noutéti tehnologice, dintre care amintim introducerea procedeului de
cracare termicg, in 1926, la rafindria Cernavoda a companiei Colombia, prima instalatie de acest
gen din Europa (vanus 2008: 312, 327). A crescut gradul de valorificare a fiteiului prin rafinare
si s-au imbunatatit caracteristicile derivatelor petroliere, obtindndu-se chiar si benzine de aviatie
cu cifr octanic4 ridicata. Incepand cu mijlocul anilor 1920 si pana in anul 1936, exporturile au
crescut, insé pe fondul scaderii preturilor internationale la produsele petroliere. Incepand din 1932
si pana la sfarsitul epocii interbelice, exporturile de produse petroliere le-au devansat pe cele de
cereale, reprezentand cu regularitate peste 40% din valoarea totald a exporturilor Romaniei.

Exporturile petroliere au contribuit astfel decisiv la obtinerea unor balanie comerciale
excedentare, care au permis Roméaniei sa depaseasca momentele dificile in rambursarea
datoriilor externe. Pe de alta parte, taxele tot mai numeroase din acest sector au contribuit la
echilibrarea bugetului public.

Tn anul 1935, din 12,9 miliarde lei venituri brute totale obtinute de companiile petroliere ce
operau in Romania, aproape jumatate (peste 47%) reveneau statului, astfel: 0,5 miliarde
lei redevente, impozite miniere si taxe asupra terenurilor, 2,7 miliarde lei impozite asupra
produselor consumate in interiorul tarii sau exportate, 0,1 miliarde lei impozite asupra
beneficiului, 2,2 miliarde lei taxe de transport pe CFR si conductele petroliere si 0,6
miliarde lei diverse alte impozite, taxe de import de materiale, taxe de timbru, impozite
asupra salariilor, asigurari sociale etc. (ER Ill).

Exploatarea resurselor petroliere a avut rolul de a salva statul roman in contextul istoric dificil
determinat de marea crizd economica din 1929-1933, dar in acelasi timp Romania a irosit o
mare parte din resursele sale petroliere, exportandu-le intr-o pericada de preturi internationale
scazute. Mai mult, cum cea mai mare parte a productiei a fost exportata, iar consumul intern
a ramas relativ scazut, efectele de antrenare pozitiva si de modernizare a restului economiei au
fost limitate (Murgescu 2010: 246-250).

Petrolul a fost cea mai importanta resursa energetica pentru Roméania interbelica. Totusi, o
dezvoltare importantd a cunoscut si exploatarea gazelor naturale, a céror extragere incepuse
dinainte de 1914, in Transilvania.
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Rafinaria Steaua
Romaéana — Campina,
judetul Prahova

Steaua Roméana Refinery
— Céampina,
Prahova County

Rafindria Steaua
Roméana, sala cazanelor

Boiler room, the Steaua
Roméana Refinery —
Campina,

Prahova County
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Rafinaria Creditul Minier -
Brazi, judetul Prahova

The Creditul Minier
Refinery — Brazi,
Prahova County

Petroleum exports contributed decisively to a surplus of trade balance that enabled Romania
to extricate itself from a difficult foreign debt situation. In addition, increasing tax revenues from
the petroleum industry helped balancing the public budget.

In 1935, nearly half (over 47%) of the lei 12.9 billion total gross revenues from the
oil companies operating in Romania went to the state, as follows: lei 0.5 billion in
royalties, mining taxes and land taxes, lei 2.7 billion in taxes on products exported
or consumed domestically, lei 0.1 billion in tax on benefits, lei 2.2 billion in Romanian
railways transportation taxes and oil pipelines, and lei 0.6 billion from other taxes, taxes
on various imported materials, stamp duty, wage taxes, social security etc. (ER /).

Exploitation of petroleum resources helped the Romanian state to ride out the turmoil of the
economic crisis during 1929-1933. But at the same time the country squandered part of its
petroleum resources by exporting them during a period when international prices were low.
Moreover, since the greater part of production was exported while domestic consumption
remained relatively low, the positive effects and modernising impact on the rest of the economy
were quite limited (Murgescu 2010: 246-250).

Petroleum was the most important energy resource in inter-war Romania. Nonetheless,
exploitation of natural gas, which had already begun to be extracted in Transylvania by 1914,
saw an upsurge.

Ungarische Erdgas-Gesselschaft (UEG), based in Medias, was taken over by the Romanian state
in the aftermath of the First World War. In the years immediately after the war the sector was
administered by the Natural Gas Department, based in Cluj and subordinated to the Ministry of
Industry and Commerce in Bucharest. In 1925, the Sonametan National Methane Gas Society
was established, buying all the shares in UEG. New natural gas sources were tapped at S&rméasel,
Copsa Micé, and Nade. New gas pipelines were laid at Sarméasel-Turda-Ocna Muresului (Uioara),
Saros-Diciosdnmartin, Bazna-Medias, the first natural gas compression station in Europe
inaugurated in 1927 at Sarmésel (Wollmann 2070: 59) and more cities were supplied with natural
gas (Sibiu, Brasov, Sinaia, Zarnesti, Campina), as well as industrial enterprises (Vitrometan, the
Turda Cement Mill, the Water and Electricity Plant Bucharest) (Chisalita 2009: 303).

In the inter-war period, electrical energy production continued to expand. Several small
power stations were built to supply cities and various industrial producers. The most
important achievements include:

- the Floresti steam power plant, built in 1922-1923 to supply the Prahova oil area;

- the Dobroesti hydroelectric power plant (1928-1930), created to supply Bucharest

with electricity;
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Compania UEG (Ungarische Erdgas-Gesselschaft), care isi stabilise sediul la Medias, a fost
preluata in administrare de statul roman ca bun apartindnd statelor invinse in Primul Razboi
Mondial. Dupa ce in primii ani interbelici, acest sector a fost administrat de Directia Gazului
Natural cu sediul la Cluj, subordonatd Ministerului Industriei si Comertului din Bucuresti,
in 1925 a fost creata Societatea Nationald de Gaz Metan Sonametan, care a preluat si
actiunile UEG. Au fost date In exploatare noi zacaminte de gaze naturale, la Sarmasel,
Copsa Mica, Nades. Au fost construite noi conducte de gaze naturale, Sarmasel-Turda-
Ocna Muresului (Uioara), Saros-Diciosanmartin, Bazna-Medias, prima statie de comprimare
a gazului natural din Europa, inaugurata in 1927 la Sarmasel (Wollmann 2070: 59) si au
fost alimentate cu gaze naturale noi orase (Sibiu, Brasov, Sinaia, Zarnesti, Campina), dar si
intreprinderi industriale (Vitrometan, Fabrica de ciment Turda, Uzina de Apa si Electricitate
Bucuresti) (Chisalita 2009: 303).

In perioada interbelica, a crescut si productia de energie electrica. Au fost construite multe
centrale mici, deservind atat orasele, cat si diversi producatori industriali. Dintre realizarile mai
importante, mentionam:

— termocentrala de la Floresti, construita in 1922-1923 pentru alimentarea zonei
petroliere prahovene;

— centrala hidroelectrica Dobroesti (1928-1930), creatd pentru a furniza energie
electrica Bucurestiului;

—instalarea la uzina electrica Filaret a unui grup electrogen Diesel MD-2 de 5000 CP,
cel mai mare la acea vreme din Europa;

—construirea la uzina Grozavesti a primului turn de racire hiperboloidal din beton armat;
— barajul hidrocentralei de la Valea Sadului, inalt de 17 metri, construit intre 1939 si
1940, din anrocamente cu 0 masca inclinata din beton armat (Balan, Mihailescu 1985:
273, 284, 285, 303).

Implicarea statului in acest domeniu se concretizeaza prin elaborarea legii energiei, in 1924,
gandita pentru a reglementa producerea, transportul si distributia energiei electrice si pentru
a schita viitoare proiecte in domeniu. Cu toate progresele realizate, In 1939, aveau acces
la energia electrica doar localitati ce deserveau 24,8% din populatia tarii (Axenciuc I; 246).
Practic, electrificarea se realizase doar la nivelul oraselor, satele nebeneficiind inca de avantajele
electricitatii si continuand sa foloseasca surse traditionale de energie.

Al Doilea Razboi Mondial a pus in evidentd mai mult ca niciodata insemnatatea energiei
pentru desfasurarea operatiunilor militare. In acest context, petrolul romanesc a devenit un
element deosebit de important, mai ales pentru Germania, care nu dispunea de resurse
proprii semnificative ih aceasta privinta si care-si baza strategia militara tocmai pe mobilitatea
mijloacelor sale moderne de luptd. In consecintd, inca din prima fazd a razboiului, cand

ISTORIA ENERGIEI IN ROMANIA | 54



Montarea conductelor de gaze naturale Montarea conductelor de gaze naturale in

cu ajutorul macaralelor, Soseaua Bucuresti, in Bd. Basarab (zona cuprinsa intre
Panduri, Bucuresti, 7 mai 1943 str. dr. Felix si Piata Victoriei), 22 mai 1943
Laying natural gas pipelines with crane, Laying natural gas pipelines in Bucharest,
Panduri Bld, Bucharest, May 7, 1943 Basarab Avenue (area between Dr. Felix

Street and Victoriei Square, May 22, 1943
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|zolarea conductei de gaze naturale,
depresiunea Grozavesti, Bucuresti,
octombrie 1943

Isolating natural gas pipelines —
Grozévesti Basin, Bucharest,
October 1943
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Conducta de gaze naturale —

Depresiunea Grozévesti,
Bucuresti (1943)

Natrual gas pipelines — Grozévesti
Basin, Bucharest (1943)

- the installation of a Diesel MD-2 5000 HP electric generator at
the Filaret electric plant, the largest in Europe at the time;

- the construction of the first ferro-concrete hyperboloid cooling
tower at the Grozvesti plant;

—the Valea Sadului hydroelectric power plant, with a 17-metre-
high sloping rock-fill dam, built between 1939 and 1940 (Balan,
Mihailescu 1985; 273, 284, 285, 303).

The state became involved in the industry, passing the Energy Law of
1924, which described the rules for the production, transportation and
distribution of electrical energy, and mapped out new relevant projects.
But despite progress, only 24.8% of the country’s population had
access to electricity (Axenciuc I; 246) by 1939. In practice, electricity
was accesible for cities only, while the villages continued to rely on
traditional energy sources.

The Second World War highlighted more than ever the importance of
energy as part of military operations. Under these circumstances, the
Romanian petroleum became an extremely important factor, mainly for
Germany, which did not have energy resources of its own and based
its military strategy on the mobility of its modern military units. From
the very first stage of the war, when Romania was officially neutral,
Germany tried to secure petroleum products signing many trade
treaties, and sending a military mission to Romania in October 1940.

After Romania joined Germany in the war against the Soviet Union
on June 22, 1941, the Allies began bombing the areas where oil
refineries were located. The Germans reacted by reinforcing the
anti-aircraft defence of the Ploiesti-Campina region. In 1943-1944
the Allied raids were devastating. On August 23, 1944, Romania
turned arms against Germany and joined the Allies. The armistice
treaty of September 12, 1944 placed an Allied commission, mainly
formed of Soviet representatives, in charge of Romania’s territory,
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Montarea conductelor de
gaze naturale, in Bucuresti
(probabil perioada
1940-1943)

f:] ;f:h-l eSh F

Laying natural gas pipelines
— Bucharest
(probably 1940-43)
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MEDIAS - CENTRUL INDUSTRIEI GAZELOR NATURALE DIN ROMANIA TN PRIMA PARTE A SECOLULUI XX

MEDIAS - THE CORE OF THE NATURAL GAS INDUSTRY IN ROMANIA IN THE EARLY 20™ CENTURY

Situat intr-o pozitie centrald in raport cu principalele zacaminte
de gaz exploatate in prima parte a secolului XX, orasul Medias
a gazduit, din 1911, sediul UEG. In perioada interbelica,
compania Sonametan si-a mutat si ea sediul la Medias, dupa
ce o perioada functionase la Cluj. Mediagul s-a bucurat de
dezvoltarea bazei industriale, numarul locuitorilor a crescut
de la 8.000 la peste 20.000, astfel inregistrandu-se cresteri
importante in domeniul constructiilor (Chisélita 2009: 206-214).
De avantul industriei de valorificare a gazelor naturale au profitat
si localitati invecinate. Astfel, la Copsa Mica a fost construita
0 uzind pentru fabricarea negrului de fum, unde, in premiera
mondiala, a fost produsa formaldehida din metan folosita
pentru realizarea altor produse chimice (Balan, Mihailescu
1985: 305). La Diciosanmartin (Tarnaveni) a fost inaugurata, in
1936, o fabrica de amoniac, hidrogenul necesar obtinandu-se
din gaze naturale, iar procedeul a fost preluat in 1943 si de
Uzina chimica Fagaras.
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Medias held a central position in relation to the gas resources
that were extracted for the first time in the early twentieth
century. UEG chose to base its business in the city in 1911.
In the inter-war period, after a period in which it operated in
Cluj, Sonametan relocated to Medias. All this resulted in an
upgrade of the industrial base and an increase in the city’s
population from 8,000 to more than 20,000, accompanied
(Chisalita 2009: 206-214).
Neighbouring localities also benefited from the brisk pace

by a construction boom

of gas industrialisation. In Copsa Micd a smoke black plant
was opened, which produced, as a global first, the methane
formaldehyde used in producing other chemical products
(Balan, Mihailescu 1985: 305) An ammonia factory was set
up at Diciosanmartin, Tarnaveni, in 1936, the necessary
hydrogen being extracted from natural gas; production was
moved to the Chemical Works in Fagaras in 1943.
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Vedere panoramica a orasului
Medias (judetul Sibiu), centrul
industriei gazelor naturale.
Perioada interbelica

Panoramic view of Medias,
Sibiu County, the centre
of the natural gas industry,
Interwar period
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Romania era inca oficial neutrd, Germania a cautat sa-si asigure aprovizionarea cu produse
petroliere prin mai multe tratate comerciale, ca si prin trimiterea unei misiuni militare in Romania,
in octombrie 1940.

Dupa ce Romania a intrat In razboi alaturi de Germania impotriva Uniunii Sovietice (22 iunie
1941), aliati au Inceput sa bombardeze regiunile in care se aflau instalatii ale industriei
petroliere; la randul lor, germanii au Intarit apararea antiaeriana din regiunea Ploiesti-Campina.
Bombardamentele aliate au devenit coplesitoare in 1943-1944. La 23 august 1944, Romania

. o . Valoarea
Nr. crt Categoria de marfuri Cantitatea . .
dolari % din total
1 Produse petroliere 10.195.800 tone 150.000.000 50,00
2 Cereale 682.700 tone 16.002.500 5,33
990.000 capete, din care:
200.000 bovine
3 Animale 100.000 porcine 19.801.796 6,60
500.000 ovine
190.000 cabaline
4 Material lemnos 1.967.483 m?3 18.000.000 6,00
5 Vase maritime si fluviale 355 bucati 19.656.823 6,55
6 Utilaj industrial 28.034.893,5 9,35
490 locomotive
7 Utilaj feroviar 6.000 vagoane marfa 48.504.000 16,17
1.200 cisterne etc.

Produsele petroliere, parte importanta a obligatiilor de livrari ale Romaniei in contul despagubirilor de razboi catre
Uniunea Sovietica, dupa al Doilea Razboi Mondial (Alexandrescu 1986: 39)

iese din alianta incheiaté cu Germania si se alatura aliatilor occidentali. Conventia de armistifiu
din 12 septembrie 1944 statua atat exercitarea controlului asupra teritoriului Roméaniei de catre
0 comisie aliata (dominata de reprezentantii Uniunii Sovietice), cat si nivelul despagubirilor de
razboi si obligatile Roméaniei pentru sustinerea efortului militar impotriva Germaniei. Deloc
intAmplator, o0 mare parte din livrarile catre URSS, in contul despagubirilor de razboi, au vizat
resurse energetice si mijloace de transport.

Pe langa combustibilii fosili, o contributie la economia {arii 0 aveau si ,izvoarele de energie
cu rezerve Improspatabile” (ER Il : 593). De exemplu, in perioada interbelica se aprecia ca
energia vantului ,poate reprezenta intr-o oarecare masura, o forta de viitor pentru economia
noastra casnica”.

ISTORIA ENERGIEI IN ROMANIA | 62

p. 63

Rafinérille din Ploiesti,
bombardate de aliatii
occidentali, in timpul celui
de-al Doilea Razboi Mondial

The Ploiesti refineries,
bombed by the Allies during
the Second World War
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Terminal petrolier —
portul Constanta,
judetul Constanta

Oil terminal -
Constanta Harbour,
Constanta County

p. 64

Rezervoare de fitei -
portul Constanta, judetul
Constanta

QOil cisterns —
Constanta Harbour,
Constanta County

. Value
No. Category of goods Quantity
U.S. dollars % of total
1 Petroleum products 10,195,800 tonnes 150,000,000 50.00
2 Grains 682,700 tonnes 16,002,500 5.33
990,000 heads out of
which:
: 200,000 cattle
3 Animals 100,000 hogs 19,801,796 6.60
500,000 sheep
190,000 horses
4 Wooden materials 1,967,483 sq. m 18,000,000 6.00
5 Maritime and river vessels 355 pcs 19,656,823 6.55
6 Industrial equipment 28,034,893.5 9.35
490 locomotives
7 Railway equipment 6,000 freight cars 48,504,000 16.17
1,200 tankers etc.

Qil products: an important part of Romania’s reparations to the Soviet Union in the aftermath of the Second World
War (Alexandrescu 1986: 39)

and stipulated the amount of reparations the country was to pay for having joined the

German war effort. It was not by chance that a large part of the deliveres to the Soviet
Union consisted of energy resources and means of transport.

Besides fossil fuel, “renewable energy sources” also made a contribution to the country’s

economy. (ER lll: 5693). For example, in the inter-war period wind energy was envisaged as

“being a future strength for domestic economy”.
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ENERGIA TN ROMANIA IN PERIOADA 1947-1989
ENERGY IN ROMANIA DURING 1947-1989

Instaurarea regimului comunist dupa modelul sovietic a Insemnat si nationalizarea unei foarte
mari parti a mijloacelor de productie si asumarea de catre stat a conducerii planificate a
economiei. Nationalizarea din 1948 a afectat siindustria extractiva si energetica; o particularitate
a situatiei din aceste ramuri a fost aceea ca in primul deceniu postbelic, majoritatea
capacitatilor de productie din aceste ramuri a functionat in cadrul unor intreprinderi mixte
sovieto-roméane (Sovrompetrol, Sovromcarbune, Sovromgaz, Sovromlemn, Sovromcuartit,
Sovromutilajpetrolier), ele intrand sub controlul deplin al statului roman abia dupa desfiintarea
Sovromurilor, in 1955-1956.

Conceptia comunista despre dezvoltarea economica punea accentul pe industrializare,
indeosebi pe dezvoltarea industriei grele. Pentru aceasta, era nevoie de ample resurse
energetice. Pe de alta parte, electrificarea era un obiectiv de prestigiu al regimurilor comuniste
din toata Europa rasariteana.

In mod firesc, guvernantii au acordat prioritate dezvoltarii industriei energetice si extractiei
combustibililor necesari acesteia. Acestor ramuri li s-au alocat peste 50% din investiiile
industriale in cincinalul 1951-1955 i ele au ramas pe primul loc la alocarea de investitii Si
in cincinalele urmatoare, pana la mijlocul anilor 1970. Au fost puse in functiune noi sonde
si exploatari miniere, iar tehnologiile imbunatatite si numarul crescut de angajati au permis
cresteri apreciabile ale productiei.

Tn cazul petrolului, sporurile de productie au fost relativ timpurii, de la 5 milioane tone in 1950
la 11,5 milioane tone in 1960 si 15 milioane tone ih 1975-1977, dupa care resursele accesibile
au inceput sa se epuizeze. Desi s-au facut eforturi pentru a fora mai adanc — sonda 7000
Baicoi a forat pana la adancimea de 7025 metri, 0 adevarata performanta la acea vreme
(Ivanug 2008 : 455) — si au fost initiate si exploatarile pe platforma maring, productia a scézut
la 11,5 milioane tone In 1980 si 9,2 milioane tone Tn 1989.
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Inaugurarea termocentralei
Ovidiu Il = Ovidiu, judetul
Constanta (1952)

Opening of the Ovidiu I/
heating plant — Ovidiu,
Constanta County (1952)

The imposition of a Soviet-style communist system brought about the nationalisation of a
large part of the means of production, while the state took over planned administration of
the economy. The nationalisation of 1948 affected the mining and the power industries.
Characteristic of the first post-war decade was the fact that most of the energy industries
were functional as Soviet-Romanian ventures (Sovrompetrol, Sovromcarbune, Sovromgaz,
Sovromlemn, Sovromcuartit, Sovromutilajpetrolier). Only after these were disestablished in
1955-1956 did the Romanian state regain full control of the industries in question.

The communist concept of economic development placed great emphasis on industrialisation,
particularly the development of the heavy industry. Ample power resources were needed for
such purposes. In addition, electrification was another priority of the communist regimes of
Eastern Europe.

Naturally, the authorities gave priority to the development of the energy industry and fuel
extraction. These branches benefitted from 50% of all industrial investment during the five-
year period from 1951 to 1955, and maintained the same position in subsequent five-year
plans until the mid-1970s. New derricks and mines were established, technologies improved,
and a larger workforce resulted in a significant increase in production.

The petroleum industry witnessed surges in production relatively early on, from 5 million
tonnes in 1950 to 11.5 million tonnes in 1960 and 15 million tonnes in 1975-1977, whereafter
accessible resources began to dwindle. Although formidable efforts were deployed to drill
deeper — the Baicoi 7000 derrick went down to 7,025 metres, quite a performance for the

time (lvanu 2008: 445), and offshore platform exploration commenced — production had fallen
to 11.5 million tonnes by 1980 and 9.2 tonnes by 1989.
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ExpLOATAREA TITEIULUI iIN MAREA NEAGRA

Explorarile in platforma Marii Negre au inceput in 1968, iar in 1976 prima sonda de
explorare a atins 0 adancime de peste 5.000 de metri. Cu toate aceste eforturi si realizari,
primul zacamant de fitei si gaze naturale de pe platforma continentald a Marii Negre,
numit Lebdda Est, a inceput sa produca abia in 1987 (lvanug 2008 : 455, 460). Recent,
in zona de explorare de mare adancime din sectorul romanesc (blocul Neptun) a fost
descoperit un important zacaméant de gaze naturale.

Tn domeniul rafinarii, s-a trecut maiintai la comasarea si refacerea vechilor rafinarii, care au avut de
suferit in timpul razboiului si au fost construite alte cateva noi, cum au fost cele de la Darmanesti,
Brasov, Onesti, Pitesti si Navodari. Productia s-a diversificat, iar petrochimia roméneasca a
asigurat 0 gama tot mai mare de produse. Se cuvine totusi sa remarcam si cresterea productiei
de benzina (de la 1,5 milioane tone Tn 1950, la peste 6 milioane tone in 1989) si motorina (de la
731.000 tone in 1950, la 8,4 milioane tone in 1989), precum si construirea de conducte, spatii
de depozitare si statii de distributie (Peco).

Spectaculoase au fost atét cresterea productiei, cat si cea a consumului de gaze naturale. Au
sporit considerabil numarul sondelor (peste 300.000 la mijlocul anilor 1980), ca si adancimea
medie a forajului, care a depasit 2.000 metri in anii 1980 (Chisalita 2009: 352-353). Desi cea mai
mare parte a gazelor naturale se gasea in Transilvania, explorarile au evidentiat rezerve siin afara
arcului carpatic. Productia a crescut, de la mai putin de 3,5 miliarde m®in 1950 la peste 25 miliarde
m®in 1970 si la un maxim de 39,36 miliarde m?3in 1986, din care 68% gaze naturale si 32% gaze
asociate (Chisalita 2009: 358). Progrese au fost realizate si in ceea ce priveste comprimarea,
nmagazinarea si transportul gazelor naturale.

CRESTEREA IMPORTANTEI GAZELOR NATURALE

1956 - a fost infiintat Sistemul National de Transport Gaz, pornind radial din centrul Transilvaniei
catre toate zonele tarii;

1961- se incepe inmagazinarea gazelor naturale necesare pentru aprovizionarea orasului
Sibiu, In zadcamantul semiepuizat de la limbav; solutia, i premiera europeana, s-a dovedit
eficientd economic, reusind sa depoziteze 60 milioane m? pe ciclu de stocare si s& asigure
rezerve pentru varfurile de consum din timpul iernii;

1965 — pentru prima data in Europa, In Roméania se amplaseaza o statie de comprimare a
gazelor naturale chiar pe o conducta magistrala;

1974 — este pusa in functiune o prima conducta de mare capacitate ce asigura tranzitul prin
Dobrogea al gazelor naturale din Uniunea Sovietica spre Bulgaria;

1975 — se realizeaza interconectarea sistemelor de transport regionale si se inaugureaza
un sistem radial inelar.

Cea mai mare parte a gazelor naturale era folosita in industrie, in timp ce ponderea celor
folosite pentru producerea de energie electrica s-a redus la mai putin de o treime. A crescut
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Platforma de foraj marin
Gloria. Construita la
Santierele Navale Galati,
a fost lansata la apa in
data de 9 noiembrie
1975

Anceput activitatea de
foraj in luna septembrie
1976, la o distanta de 72
de km fata de téarm, in
largul Marii Negre

The Gloria oilrig, built
at Galati Ship Yards
and launched on 9
November 1975

Drilling commenced on
9 November 1975, at a
distance of 72 km from
the Black Sea shore
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Montarea conductelor
de gaze naturale

n zona centrala a
Bucurestilor

Laying natural gas pipes
in central Bucharest

EXPLOITATION OF CRUDE OIL IN THE BLACK SEA

Offshore drilling in the Black Sea commenced in 1968, and by 1976 the first rig
had driled to a depth of more than 5,000 metres. Despite sustained efforts and
achievements, Lebdda East, the first crude oil and natural gas deposit on the Black
Sea offshore platform, did not begin to produce until 1987 (lvéanus 2008: 455, 460).

The existing refineries were rebuilt after being destroyed in the war, and new refineries were
constructed, such as the ones of Darmanesti, Brasov, Onesti, Pitesti and Navodari. Production
diversified, and the Romanian petrochemical industry started supplying an increasingly wide
range of products. It should be noted that gasoline production increased (from 1.5 million
tonnes in 1950, to over 6 million tonnes in 1989), as did diesel oil (from 731,000 tonnes in
1950, to 8.4 million tonnes in 1989) and the construction of pipelines, storage deposits and
petrol stations (Peco).

The growth in natural gas production was also remarcable. The number of wells increased
considerably (to more 300,000 by the mid-1980s), and the average borehole depth had
surpassed 2,000 metres by 1980 (Chisalita 2009: 352-353). Although most natural gas
deposits were to be found in Transylvania, exploration also discovered resources outside
the Carpathian arc. Production increased consistently, from less than 3.5 billion m®in 1950
to over 25 billion m3by 1970, reaching a peak of 39.36 billion m®in 1986, out of which 68%
was natural gas and 32% associated gas (Chisalitad 2009: 358). A significant progress was
also made in regard to the compression, storage and transportation of natural gas.

THE INCREASING IMPORTANCE OF NATURAL GAS

1956 — the National System of Gas Transportation is established in a radial system from
central Transylvania to every region of the country;

1961 —the natural gas to supply the city of Sibiu is stored inside the partially depleted field
of llimbav; this solution, a European premiere, proves economically efficient, as 60 million
m? per cycle could be deposited and reserves were secured for peak consumption periods
during winter time;

1965 — for the first time in Europe, Romania places a natural gas compression station on
the principal pipeline;

1974 — the first high-capacity pipeline is commissioned, allowing transportation of natural
gas from the Soviet Union to Bulgaria via Dobrudija;

1975 — interconnection of the regional transportation systems is achieved and a radial
system is inaugurated.

Most of the natural gas supply went to industry, while the amount used in the production of

electricity shrank to less than a third. Household consumption increased, as did the production
of thermal energy; in the 1980s natural gas replaced liquid fuel to a large extent in powering
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HIDROCENTRALA DE LA BICAZ

THE BICAZ HYDROELECTRIC POWER STATION

Prima mare realizare hidroenergetica din Romania, complexul
energetic de la Bicaz — Stejaru, a fost 0 adevarata scoala pentru
hidroenergeticienii care, mai tarziu, au contribuit la celelalte mari
constructii de pe Arges, Lotru sau Dunare. Pentru realizarea lacului
de acumulare a fost necesara mutarea a 2.291 de gospodarii, cu
un numar de 18.760 de locuitori, din 20 de sate. Barajul Izvorul
Muntelui-Bicaz are o inaltime de 127 m si lungimea la coronament
de 435 m. Lacul de acumulare are un volum total de 1.230 de
milioane M3, o suprafata de 310 ha si o lungime de cca 35 km.

Transportul apei sub presiune din lacul de acumulare pana la
hidrocentrala Stejaru se realizeaza printr-un tunel sapat pe sub
muntele Botosanu si care are o lungime de 4.655 m. Tunelul are
un diametru interior de 7 m ce poate asigura un debit de 178
m3/sec. Centrala hidroelectrica de la Stejaru este echipata cu 6
turboagregate si asigura o putere instalata de 210 MW. Sistemul
hidroenergetic de la Bicaz a fost dat in folosinta la 1 iulie 1960,
iar la 1 octombrie In acelasi an aici este produsé energia

electrica necesara Vaii Bistritei.
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The first hydroelectric achievement in Romania, the power
station of Bicaz-Stejaru was a true stepping-stone for
local hydroelectric engineers, who later on built impressive
structures on the rivers Arges, Lotru or the Danube. 2,291
households with 18,760 inhabitants of 20 villages had to be
displaced in order to create the storage the barrier lake. The
Izvorul Muntelui-Bicaz dam is 127 m high (417 feet) and has a
435-m long (1,427 feet) abutment. The storage reservoir has
a total volume of 1,230 million cubic meters, a 310-hectare
surface, and is about 35 km long.

Water is transported under pressure through a 4655-m long
tunnel dug to the Botosanu Mountain. It has a 7-m interior
diameter and can secure a 173 m®%sec flow. The Stejaru
hydroelectric power station is equipped with 6 turbine runners,
and produces an installed power of 210 MW. The Bicaz
hydropower electric system was commissioned on July 1,
1960, and on October 1, the same year it had already turned
out the electric energy necessary for the entire Bistrita valley.

Hidrocentrala Stejaru

The Stejaru Hydrolectric
Power Station



Barajul Bicaz, judetul
Neamt (anii 1970)

The Bicaz Dam,
Neamt County (1970)

Lacul de acumulare
Ilzvorul Muntelui format
pe cursul raului Bistrita —
Bicaz, judetul Neamt

The lzvorul Muntelui
barrier lake on Bistrita
River — Bicaz,

Bistrita County
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atat consumul casnic, cat si cel necesar producerii energiei termice, Tn anii 1980 gazele
naturale inlocuind in mare masura combustibilii lichizi, Tn functionarea centralelor termice de
cvartal (Chisalita 2009: 379). Nevoile tot mai mari au determinat Roméania sa inceapd, din
1979, sa importe gaze naturale din Uniunea Sovietica.

Cresteri considerabile s-au inregistrat si la productia de cérbune. Dacé huila era folosita
mai ales pentru nevoile industriei metalurgice, in schimb carbunii de calitate inferioara au
fost utilizati pentru producerea de energie electrica. Productia de lignit a crescut de la 0,8
milioane tone Tn 1950, la 14 milioane tone in 1970 si la aproape 54 milioane tone in 1989,
producand nsé efecte negative asupra mediului inconjurator.

Dupd cum am aratat, electrificarea a fost o prioritate a regimului comunist. in acest scop a
fost adoptat, Tn 1950, un plan national de electrificare a Romaniei si au fost infiintate Institutul
de Studii si Proiectari Energetice (ISPE), precum si intreprinderile (ulterior trusturi asimilate
centralelor industriale) Energoconstructia si Electromontaj (redenumita ulterior Energomontay).
Au fost puse In functiune noi centrale hidroelectrice, cum ar fi cele de la Bicaz, Lotru si
Portile de Fier, sau termoelectrice precum cele de la Isalnita, lernut, Mintia, Chiscani, Turceni
si Rogojelu (Rovinari), care au determinat cresterea spectaculoasa a productiei de energie
electrica de la 2,1 miliarde kWh in 1950, la 7,6 miliarde kWh in 1960, 35,1 miliarde kWh Tn
1970, 67,5 miliarde kWh in 1980 si 75,8 miliarde kWh in 1989.

Energia electricé trebuia nu numai produsé, ci si distribuita céatre clientii industriali i casnici.
Daca in prima jumatate a secolului XX prevalase ideea amplasarii de centrale mici cat
mai aproape de consumatori, odata cu trecerea la producerea energiei in hidrocentrale
si termocentrale de mare capacitate s-a pus tot mai serios problema realizarii unor retele
de transport a energiei electrice si cea a constituirii unui sistem energetic national (SEN).
Acesta este compus din producatorii de energie electrica, din reteaua de linii de electricitate
de nalta tensiune, din statii electrice de transformare si din Dispecerul sistemului, cel care
programeazd, coordoneaza si supravegheaza activitatea SEN (Electrificarea 1996: 829,
864). Dupa ce initial s-a folosit tensiunea de 110 kV, in anii 1960 s-a optat pentru tensiunea
de 220 kV, iar unele dintre retele au transportat energia la tensiuni mai ridicate, de 400
KV sau chiar 750 kV. Primul punct de dispecer national a fost instalat in 1954, iar in 1965
a avut loc o reorganizare in urma careia s-au infiintat cinci dispeceri energetici teritoriali
(Electrificarea 1996: 871).

ISTORIA ENERGIEI IN ROMANIA | 74

p.75

Termocentrala Paroseni
— Vulcan, judetul
Hunedoara

Termocentrala
Séangeorgiu — Sangeorgiu
de Padure, judetul Mures

The Paroseni Heating
Plant — Vulcan,
Hunedoara County

The Sangeorgiu Heating
Plant — Sangeorgiu de
P&dure, Mures County
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Centrala Hidroelectrica
Targu Mures,
jud. Mures

The Targu Mures
Hydroelectric Plant,
Mures County
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Statia electrica, santierul
Hidrocentralei Portile de
Fier |

Electrical station,
Iron Gates |
Hydroelectric Dam

p. 76

Sala turbinelor,
santierul Hidrocentralei
Portile de Fier |

Turbine room, lron Gates
| Hydroelectric Dam

district steam-turbine power stations (Chisalita 2009: 379). Increasing demand led Romania
to start importing natural gas from the Soviet Union starting 1979.

Coal production also witnessed noticeable growth. Pit coal went mostly to the metal processing
industry, and low-grade coal to the production of electricity. Lignite production had risen from
0.8 million tonnes in 1950 to 14 million tonnes by 1970, and almost 54 million tonnes by 1989
with negative effects on the environment.

Electrification was a priority of the communist regime. Therefore a national plan for the
electrification of the whole country was adopted in 1950 and the Institute of Studies and Power
Design (ISPE) was established along with two enterprises (trusts subsequently absorbed by
industrial centrals): Energoconstructia and Electromontaj, later renamed Energomontaj. New
hydroelectric power stations were put into operation at Bicaz, Lotru, and the Iron Gates,
and steam-turbine power plants at Isalnita, lernut, Mintia, Chiscani, Turceni and Rogojelul
(Rovinari), which enabled a spectacular increase in electricity production from 2.1 billion kWh
in 1950 to 7.6 bilion kWh in 1960, 35.1 billion kWh in 1970, 67.5 billion kWh in 1980, and
75.8 billion kWh in 1989.

Electricity not only had to be produced, it also had to be distributed to industrial and
household customers. In the first half of the twentieth century the main idea was to situate
small power plants as close as possible to the client. With the advent of high-capacity
hydroelectric dams and steam-turbine power plants the necessity for a network to transport
energy became more urgent, as did for a national power grid (NPG). This consisted of
electricity producers, the network of transmission cables, transformer stations, and a
dispatch system to schedule, coordinate and supervise the NPG (Electrificarea 1996: 829,
864). It was initially a 110 kV system, but in the 1960s it was converted to a 220 kV system,
while some networks carried even higher voltages: 400 kV or even 750kV. The first national
dispatch centre was set up in 1954, and in 1965 it was reorganised, resulting five territorial
dispatch centres (Electrificarea 1996. 871).
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Zona de amplasare a
viitoarelor ecluze,
santierul Hidrocentralei
Portile de Fier |

Site for the locks of
the lron Gates |
Hydroelectric Dam
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Ambarcatiuni pe Dunare,
inainte de construirea celor
doua hdrocentrale (Portile
de Fier I si ll)

Vessels on the Danube,
before the construction

of the Iron Gates | and Il
Hydroelectric Dams
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TERMOCENTRALELE DE LA ROVINARI SI TURCENI

THE STEAM-TURBINE POWER PLANTS AT ROVINARI AND TURCENI

Programul de electrificare din 1950 prevedea utilizarea cu
precadere a combustibililor inferiori pentru producerea de
energie electrica. Dezvoltarea productiei de lignit a condus la
ideea amplasarii unor mari termocentrale cat mai aproape de
resursele existente In Oltenia. La mijlocul anilor 1960 au inceput
lucrarile la termocentralele de la Rovinari, undein 1972-1979 au
fost puse in functiune doua grupuri energetice de constructie
cehoslovaca si apoi alte patru grupuri energetice de 330 MW
realizate in Romania, pe baza unor licente germane. La Turceni,
in anii 1978-1982 au fost puse in functiune 7 grupuri energetice
de cate 330 MW, ceea ce a facut ca aceasta sa devina cea mai
mare termocentrald din Romania cu o putere totala instalata de
2310 MW. Desi cele 2 centrale au asigurat o parte semnificativa
din nevoile de energie electrica ale Romaniei, nu trebuie pierdute
din vedere impactul nefavorabil asupra mediului inconjurator,
si randamentul mediocru al lignitului extras din regiune, care a
provocat dese defectiuni tehnice la instalatii find astfel necesaréa
imbogatirea sa cu combustibili superiori.
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The 1950 electrification programme provided the usege of
low-grade fuel in the production of household electricity. The
development of lignite production led to a plan to locate larger
steam-turbine power plants nearer the resources available in
the Oltenia region. In the mid-1960s work commenced on
the steam-turbine power plants at Rovinari, employing two
Czech power units and four 330 MW units made in Romania
based on a German patent. Seven 330 MW power units
were commissioned at Turceni between 1978 and 1982,
transforming it into the largest power station in Romania, with a
total capacity of 2310 MW. Although the two stations ensured a
significant part of Romania’s electricity requirements, we should
not overlook the negative impact they had on the environment
or the average efficiency of the lignite from the region, which
caused technical faults in the plant and needed to be enriched
with higher-grade fuel.
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Sus: Termocentrala
Rovinari, judetul Gorj

Jos: Complexul Energetic
Turceni, judetul Gorj

Above: The Rovinari
Heating Plant, Gorj County

Below: The Turceni
Electric Complex,
Gorj County
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SINCOPE ENERGETICE IN TIMPUL REGIMULUI COMUNIST

Vizita lui Nichita Hrusciov in Romania, din 6 iunie 1955, a evidentiat fragilitatea noului
SEN. Mai intai, o pasare a provocat un scurtcircuit pe linia de transport Doicesti-Patroaia,
care a dus la caderea Sistemului Muntenia si la imposibilitatea alimentarii cu energie
electrica a Aeroportului Baneasa, chiar nainte de aterizarea liderului sovietic. Avionul
acestuia a trebuit sa faca mai multe tururi deasupra aeroportului, timp de 20 de minute,
pana cand avaria a fost reparatd. Problemele au reaparut la mitingul din Piata Victoriei,
céand discursul lui Hrusciov nu a putut fi auzit datoritda unor noi intreruperi electrice la statia
de amplificare (Electrificarea 1996: 849).

Dincolo insa de asemenea sincope, care astdzi pot chiar s& ne amuze, electrificarea a fost un
mare succes. Este adevarat, au mai ramas sate neelectrificate, dar totusi cea mai mare parte
a populatiei Romaniei a ajuns sa beneficieze de accesul la energia electrica, iar multitudinea
aparatelor electrocasnice bazate pe electricitate a revolutionat modul de viata al oamenilor.
Energia electrica a fost deosebit de importanta si in industrie, ca si in dezvoltarea transporturilor.
Au fost electrificate mai multe linii de cale ferata si s-au dezvoltat transporturile comunale din
orase, inclusiv cele pe baza de energie electrica. Pe de alta parte, in aceasta perioada a avut loc
Si 0 crestere spectaculoasa a transporturilor ce foloseau drept combustibili derivatele petroliere
fie ca este vorba de autobuze si de autoturisme, fie de transporturi navale sau de cele aeriene.

Modernizarea accelerata a societatii romanesti din anii 1950, 1960 si 1970 a condus la sporirea
consumurilor energetice, indeosebi in industrie. Dezvoltarea extensiva a economiei socialiste s-a
facut In detrimentul preocuparilor legate de economisirea energiei sau de protejarea mediului.
Mai mult, in anii 1970, Nicolae Ceausescu a decis punerea in functiune a unor noi capacitati
industriale mari consumatoare de resurse energetice (de exemplu, combinatul siderurgic de la
Calarasi si rafinaria de la Navodari).

Problema a devenit cu adevarat grava la sfarsitul anilor 1970, cand rezervele de fitei au inceput
sa se epuizeze si Roméania a devenit un importator net de fitei si gaze naturale, intr-o conjunctura
in care preturile internationale au ,explodat” ca urmare a celui de-al doilea ,,soc petrolier” (1979-
1982). In aceasta situatie, regimul politic de atunci a adoptat, la Congresul al Xll-lea al Partidului
Comunist Roméan, Programul-directivd de cercetare si dezvoltare in domeniul energiei pe
perioada 1981-1990 si orientérile principale pana in anul 2000, prin care-si fixa drept obiectiv
ca Romania sa deving, pana in 1990, independenta din punct de vedere al combustibilului si
energiei (linca 2008: 524). Acest program prevedea atat cresteri ale productiei proprii, cat si
reduceri ale consumului. Cresterile de productie au continuat sa fie extensive, dar ritmul lor a fost
mai scazut decét in deceniul anterior, In principal datorita sacrificarii importurilor de tehnologie,
in contextul deciziei lui Nicolae Ceausescu de a acorda prioritate achitarii datoriilor externe.
Dificultatile regimului pot fi observate si din intarzierea cu care a fost pusa in functiune centrala
nucleara de la Cernavoda.
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Rezervoare de titei
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judetul Constanta
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Constanta Harbour,
Constanta County.

ENERGY DRAWBACKS DURING THE COMMUNIST PERIOD

On 6 June 1955 Nikita Khrushchev made a state visit to Romania, during which the
precariousness of the new NPG became obvious. First of all, a bird short-circuited
the Doicesti-Pétroaia transportation line, which triggered the collapse of the Muntenia
grid, leaving the Baneasa Airport in the dark until only shortly before the Soviet leader’s
aeroplane landed. The official plane had to circle the airport for 20 minutes until the
breakdown was remedied. Other problems arose during a rally in Victoria Plaza, when
Khrushchev’s speech could not be heard due to frequent electrical outages which
affected the loudspeakers (Electrificarea 1996: 849).

Despite these drawbacks, which might appear amusing today, electrification was a huge
success. Certainly, some Vvillages remained without electricity, but most of Romania’s
population came to benefit from electricity, and electrical domestic appliances revolutionised
people’s living standards. Electricity was also essential in industry and the development of
transport. A considerable part of the railways were electrified, and local transport developed
in cities, mostly based on electricity. On the other hand, there was also spectacular growth in
transportation based on petroleum derivatives: buses, motorcars, shipping, and aeroplanes.

The rapid modernisation of Romanian society in the 1950s, 60s and 70s led to increased
energy consumption, particularly in industry. The extensive development of the socialist
economy meant energy saving and environmental protection concerns were sidelined. In the
1970s Nicolae Ceausescu decided to commission new energy-guzzling industrial units such
as the steelworks in Célaragi and the Néavodari refinery.

The general situation deteriorated greatly in the late 1970s, when the country’s crude oil
reserves began to dwindle and Romania became a net importer of crude oil and natural gas
at a time when international prices were spiralling upwards because of the second oil crisis
(1979-1982). The research and development programme for the energy sector (1981-1990
and basic guidelines up until the year 2000) set a target for Romania to become fuel and energy
independent by the year 1990 (llinca 2008: 524). The programme laid down both increases
in national production and a reduction in consumption. Production continued to increase
extensively, but at a slightly slower pace than in previous years, mainly because Ceausescu
had decided to stop all technology imports and focus on paying the country’s foreign debt.
The difficulties besieging the regime were also apparent in the delay in commissioning the
Cernavoda nuclear plant.

In effect, national energy consumption grew continuously. The main reasons for this increase were

the communist regime’s decision to prioritise energy-intensive industrial sectors (chemicals and
metallurgy, in particular) and its refusal to import technologies. Consequently industrial energy
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In practica, consumul national de energie a continuat si creascd. Motivele principale ale
acestei cresteri au fost decizia regimului comunist de a continua sa acorde prioritate
ramurilor energointensive ale industriei (in principal industria chimica si metalurgia) si refuzul
importurilor de tehnologie. In consecintd, consumurile energetice din industrie au sporit atat
in termeni absoluti (de la putin sub 43,7 miliarde kWh 1n 1980 la peste 49,3 miliarde kWh in
1985 si aproape 55,6 miliarde kWh in 1989), cat si in termeni relativi (de la 64,3% din totalul
consumurilor in 1980 la 66,4% in 1989).

Au continuat sa creasca, de asemenea, consumurile proprii ale centralelor electrice,
consumurile din agricultura si din silviculturg, cele din transporturi si telecomunicatii si cele
din gospodarirea comunald, consumurile din constructii si pierderile din retelele electrice
de transport si de distributie. Singurele domenii in care s-au realizat economii de ansamblu
au fost consumul casnic si iluminatul public, domenii in care regimul a practicat intreruperi
arbitrare ale aproviziondrii cu energie electrica si reduceri severe ale energiei termice. Cum
insa ponderea Tn consumul total al acestor domenii era mica (7,2% din total in 1980 pentru
consumurile casnice si numai 5,1% din total in 1989; iluminatul public era 0,3% in 1980 si
0,1% in 1989), impactul macro-economic al masurilor de economisire a fost nesemnificativ
(Murgescu 2010: 394-396).

Modul aberant Tn care regimul comunist a incercat sa solutioneze problema energetica a
contribuit la agravarea crizei generale in care a intrat Romania in anii 1980.
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consumption increased both in absolute terms (from less than 43.7 billion kWh in 1980 to over 49.3
billion kKWh in 1985 and almost 55.6 billion kWh in 1989), and in relative terms, from 64.3% of total
consumption in 1980 to 66.4% in 1989.

Higher consumption was also registered in power stations, agriculture, forestry, transport,
telecommunications, local administration, and construction. To these may be added the losses
in electrical transportation and distribution networks. Only in household consumption and
street lighting were overall economies made. The communist authorities made discretionary
power cuts and drastic reductions in thermal energy. But since these accounted for only a
small share of total consumption (domestic consumption was 7.2% of the total in 1980 and
only 5.1% of the total in 1989; public lighting accounted for 0.3% in 1980 and just 0.1%
in 1989), the macroeconomic impact of the austerity measures proved to be insignificant
(Murgescu 2010: 394-396).

The absurd way in which the communist regime tried to solve the critical energy situation
further exacerbated the general crisis that engulfed Romania in the 1980s.
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CENTRALA NUCLEARA DE LA CERNAVODA

THE CERNAVODA NUCLEAR POWER PLANT

Primele preocupari pentru valorificarea tehnologiei nucleare
in vederea producerii de energie electrica dateaza din 1955,
cand au inceput tratativele pentru achizitionarea unui reactor
de cercetare si a unui accelerator din Uniunea Sovietica, utilaje
puse in functiune la Institutul de Fizica Atomicé de la Magurele. in
1964, au fost purtate discutii pentru achizitionarea unei centrale
atomo-electrice din Statele Unite, dar autoritdtile au preferat
sd amane si sa acorde prioritate marilor termocentrale pe lignit
(Marin 2000: 150-156). in anii 1970, dupa o noua tentativa de a
obtine tehnologia nucleara din partea Uniunii Sovietice, s-a optat
pentru colaborarea cu Canada. Contractul pentru preluarea
licentei CANDU si pentru proiectarea si construirea unei
centrale nucleare la Cernavoda a fost incheiat abia in 1978, iar
lucrarile efective au trenat considerabil, astfel incat in decembrie
1989 erau realizate abia 45% din investitia pentru primul grup
energetic al centralei nucleare. In aceste condiii, Unitatea 1 a
fost pusa in functiune abia in 1996, iar reactorul Unitatii 2 a fost
inaugurat abia in 2007. Cele doua grupuri energetice nucleare
de la Cernavoda asigura circa 17-18% din consumul de energie
electrica al Roméaniei.
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The first attempts to use nuclear technology to produce
electricity date from 1955, when negotiations were held in
order to purchase a research reactor and an accelerator from
the Soviet Union, equipment that was to be operated at the
Atomic Physics Institute, in Magurele. In 1964 discussions
were held for the purchase of an atomic power station from
the United States. The authorities postponed the decision,
however, preferring to give priority to the large lignite-powered
steam-turbine plants (Marin 2000: 150-156). In the 1970s,
following a further attempt to obtain nuclear technology from
the Soviet Union, the decision was taken to collaborate with
Canada. The contract to buy a CANDU licence and design
and build a nuclear plant at Cernavoda was signed in 1978.
Work on the plant dragged on interminably, and by December
1989 only 45% of the investment had been implemented in the
plant’s first power unit. Given the circumstances, Unit 1 was
not commissioned until 1996, and the Unit 2 reactor was not
inaugurated until 2007. Cernavoda’s two nuclear power units
provide about 17-18 % of the country’s energy consumption.



Vedere panoramica a
Centralei Nucleare Electrice
Cernavoda, judetul
Constanta

Panoramic view of the
Cernavoda Nuclear Power
Station, Constanta County
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ENERGIA TN ROMANIA DUPA 1989
ENERGY IN ROMANIA AFTER 1989

Revolutia din decembrie 1989 a adus cu sine, printre alte aspecte, si incetarea practicilor
extreme de economisire din domeniul energetic. Unele dintre cerintele oamenilor care au iesit
in strada au vizat, la modul concret, asigurarea caldurii in case si incetarea intreruperilor In
aprovizionarea cu energie electrica. In consecints, unul dintre primele decrete ale noii puteri
de dupa caderea regimului comunist anula masurile de restrictionare a consumului casnic de
energie electricd, energie termica si de gaze naturale si inlocuia cotele cu preturi diferentiate
cu tarife unice (Chisalita 2009: 389).

Dincolo de asemenea masuri recuperatorii, restructurarea de fond a economiei si societdtii
romanesti in perioada de tranzitie a antrenat si schimbari profunde in plan energetic. Astfel, inca
din 1990, intreprinderile socialiste au fost reorganizate juridic fie ca societati comerciale, fie ca regii
autonome. Sectorul energetic fiind considerat strategic, in acest domeniu a prevalat forma regiilor
autonome. Cele mai importante dintre acestea au fost Regia Autonoma a Huilei din Roménia,
Regia Autonoma a Lignitului din Romania, Regia Autonoma a Petrolului Petrom, Regia Autonoma
a Gazelor Naturale Romgaz Medias si Regia Autonoma de Electricitate Renel; de asemenea, in
principalele orase au fost intemeiate regii autonome de distributie a energiei termice.

Sectorul energetic a fost si el afectat de reducerea productiei industriale din prima faza a
perioadei de tranzitie. Volumul resurselor energetice asigurate de industria extractiva a scazut,
iar aceasta scadere a fost doar partial compensata de cresterea importurilor de gaze naturale
si mai ales de titei.

Guvernele din anii 1990 au cdutat sa gestioneze criza pastrand un control centralizat asupra
alocarilor de resurse energetice si de energie acordand prioritate consumatorilor casnici in
raport cu industria. De altfel, reducerea severa a productiei in ramurile energointensive, care
Nnu aveau asigurata piata de desfacere, a condus la scaderea semnificativa a consumurilor
la nivel national, ceea ce a ingaduit satisfacerea cererii crescande din partea consumatorilor
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One of the demands of the people who took to the streets during the December 1989
Revolution was that the regime should end its extreme energy saving measures. The protesters
specifically demanded heating in their homes and an end to power cuts. Consequently, one of
the first measures passed by the new post-communist government was to cancel rationing of
domestic energy (electricity and natural gas) consumption and introduced quotas at different
prices with single tariffs (Chisalita 2009: 389).

In addition to such redeeming measures, the fundamental restructuring of the Romanian
economy and society during the transition period led to significant changes in the energy
sector. After 1990, the former state industries were turned into private companies and
independent operators or authorities. As the energy sector has always been regarded as
strategic, it was reorganised as an independent operator. The most important units of this
kind were the Romanian Coalmines Independent Operator, the Romanian Lignite Independent
Operator, the Petroleum Independent Operator Petrom, the Medias Natural Gas Independent
Operator Romgaz, and the Electricity Independent Operator Renel. In the country’s major
cities, thermal energy distribution operators were set up.

The energy sector was also hit by the more general decrease in industrial production during
the first phase of the transition period. The volume of energy resources supplied by the
extractive industry decreased, and this reduction was only partly offset by larger imports of
natural gas and crude oil in particular.

The governments of the 1990s tried to manage the crisis by maintaining centralized control

over the allocation of electricity and heating resources, and by according priority to domestic
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Rafinaria Petromidia
Navodari, judetul
Constanta

The Petromidia Refinery,
Navodari, Constanta
County

casnici. Pe de alta parte, preturile energiei electrice si termice, inclusiv pretul gazelor naturale,
fiind controlate de stat, au crescut mai incet decét indicele inflatiei, ceea ce a facut ca alocarile
preferentiale decise de autoritati sa fie cu atat mai pretioase pentru beneficiari. Reversul a
fost acumularea pierderilor in regiile autonome din sectorul energetic, desi in conditii normale
acestea ar fi trebuit sa fie extrem de profitabile.

Incercarile de relansare a economiei cu péstrarea unor elemente consistente ale vechilor
mecanisme de comanda economica au esuat la mijlocul anilor 1990. Pierderile din economie
au generat dezechilibre severe, care In 1996 au pus sub semnul intrebarii fragila relansare din
1993-1995. Dupa alegerile din 1996, guvernarea condusa de Conventia Democratica a decis
O restructurare economica severd, care a cuprins si sectorul energetic. In acest domeniu,
marja de actiune a guvernului a fost maritd de punerea in functiune In 1996 a primului reactor
al Centralei Nucleare de la Cernavoda, care a asigurat o capacitate suplimentara de alimentare
cu energie electrica. In consecintd, guvernul a putut decide mai usor inchiderea minelor de
carbune nerentabile, care generasera pierderi financiare considerabile dupa 1990. Totodata,

pentru a compensa deficitele grave ale bugetului de stat, dar si pentru a atrage investitori
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the 17,000 km natural
gas distribution network
of Distrigaz Sud Retele

consumers over industry. In fact, the drastic decrease in the production output of the energy-

guzzling industries, which no longer had any market for their products, led to a significant drop
in consumption nationwide, making it possible to meet domestic consumption needs almost
entirely. On the other hand, as the price of electricity, thermal power and natural gas were
controlled by the state, they rose at a rate slower than the index of inflation, which made the
preferential distribution granted by the authorities even more advantageous to the end-user.
Thus, the independent operators in the energy sector accumulated losses, whereas under
normal circumstances they ought to have been highly profitable.

Every attempt to revive the economy while at the same time preserving some elements of
the old command system failled by the mid 1990s. The economic losses engendered severe
imbalances, which after 1996 threw into doubt the feeble upswing of 1993-1995. After the
1996, elections brought to power a mixed coalition led by the Democratic Convention, severe
economic restructuring measures were decided upon, which also affected the energy sector.
The government gained some leeway following the commissioning in 1996 of the first nuclear
reactor of the Cernavoda Nuclear Plant, which provided additional electricity. In this way,
the government’s decision to close down the unprofitable coalmines that had been making
dramatic losses since 1990 had less of an impact. At the same time, in order to offset the
grave budget deficit situation and to attract investors willing to modernise industrial enterprises
and make them profitable, a sweeping privatisation policy opened the way to foreign capital.
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capabili sd investeasca in rentabilizarea si modernizarea intreprinderilor din industrie si servicii,
guvernantii au initiat 0 ampla politica de privatizari deschise capitalului strain.

Unul dintre sectoarele cele mai atractive pentru investitile stréine a fost industria petroliera. Mica
rafinarie Petrolsub Suplacu de Barcau fusese privatizata deja in 1995, dar aceasta privatizare era
departe de a fi un model de succes, iar guvernantii au considerat ca pentru activele mai importante
era nevoie de atragerea unor investitori straini. Pentru a se putea declansa privatizarea, era insa
nevoie de reorganizarea sectorului sub forma unor societati comerciale si de separarea activelor ce
urmau sé fie instrainate de cele ce urmau sa ramana in proprietatea statului.

n 1996 a fost infiintatd Compania Romana de Petrol, care concentra toate cele 10 rafinarii in
functiune in Romania, majoritatea campurilor de extractie, precum si depozitele si statiile de
benzin ale PECO. Tn anul urmator, 8 dintre rafinarii au fost organizate ca societati comerciale
separate, destinate privatizarii, iar celelalte 2 rafindrii (Petrobrazi Ploiesti si Arpechim Pitesti),
sistemul de conducte si refeaua de distributie au format Societatea Nationald a Petrolului
(S.N.P)) Petrom. Din acest moment, privatizarea industriei petroliere a progresat in ritm alert.

PRIMELE PRIVATIZARI ALE SECTORULUI ENERGETIC ROMANESC

1997 — privatizarea Rafindriei Astra Ploiesti prin preluarea pachetului majoritar de actiuni de
catre compania Interagro; actualmente pachetul majoritar de actiuni S.C. Rafinaria Astra
Roméana Ploiesti S.A. este detinut de Kreyton Ltd. si Kalatse Investments Developments;
1998 — Rafindria Teleajen (definuta in 1904-1945 de Romano-Americana, subsidiara Standard
Qil) a fost preluata de compania rusa LukOil;

1999 — Rafindria Darmanesti este preluata de Imperial Oil (companie detinuta de Corneliu
lacobov);

1999 - Rafindria Vega Ploiesti este preluata de catre grupul Rompetrol S.A;

2001 — pachetul majoritar de actiuni de la rafinaria RAFO Onesti a fost preluat de catre
un consortiu format din Imperial Oil si Canyon Servicos (Portugalia); dupa mai multe
probleme si schimbari de actionariat, RAFO Onesti a fost preluatda de Petrochemical
Holding, companie austriaca controlata de fostul oligarh rus lakov Goldovskiy, care a
preluat, de asemenea, rafinaria Darmanesti;

2001 — dupa o prima tentativa esuatd de privatizare in 1999 cu grupul Akmaya (Turcia),
rafindria Petromidia N&vodari este preluatd de grupul Rompetrol. in 2007, compania kazaha
KazMunayGas achizitioneaza pachetul majoritar de actiuni la Rompetrol;

2004 — pachetul majoritar de actiuni al S.N.P. Petrom este achizitionat de grupul OMV (Austria).

Daca rafinariile au fost vedete ale privatizarii din Romania anilor 1998-2004, celelalte activitafi
din industria petroliera au fost fie privatizate (forajele de explorare si exploatare, benzinariile
si activitatile de mentenantd), fie au ramas sub controlul statului, cum este cazul sistemului
national de transport titei si derivate prin conducte operat de S.C. CONPET S.A. Ploiesti,
companie avand ca actionar majoritar Ministerul Economiei.
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One of the most attractive sectors for foreign investment was the petroleum industry. The small

Petrolsub Suplacu de Barcau refinery had been privatised as early as 1995, but the process
had been far from successful, and the authorities considered that more substantial units
needed to be taken over by serious foreign investors. In order to get privatisation underway,
it was necessary to reorganise the sector’s units as private companies and to separate the
assets to be sold from those that were to remain state-owned.

The Romanian Petroleum Company was established in 1996 and incorporated all of Romania’s
ten refineries, most of the country’s oilfields, and also the PECO deposits and petrol stations.
The following year eight of the refineries were turned into independent private companies,
slated for privatisation, and the other two refineries (Petrobrazi Ploiesti and Arpechim Pitesti)
and pipeline and distribution network were renamed the Petrom National Petroleum Society
(SNP Petrom). Thenceforth privatisation of the oil industry continued at a rapid rate.

THE FIRsT PRIvATIZATIONS OF THE ROMANIAN ENERGY SECTOR

1997 - The Astra Ploiesti refinery is privatised, and Interagro becomes the majority
shareholder; today Kreyton Ltd. and Kalatse Investments Developments hold the majority
shares in Astra Roména Ploiesti S.A.;

1998 — Russian company LukQil purchases the Teleajen Refinery (owned between 1904
and 1945 by a subsidiary of Romanian-American Standard Qil);

1999 — Imperial Oil (owned by Romanian businessman Corneliu lacobov) acquires the
Darmanesti refinery;
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INDUSTRIA GAZELOR NATURALE A CUNOSCUT, LA RANDUL SAU, MAI MULTE RESTRUCTURARI.

In 1998, Regia Autonomad Romgaz a fost transformata in Societatea Nationald de Gaze
Naturale (S.N.G.N.) Romgaz S.A. avand cinci filiale: 3 societéti de explorare, productie si
inmagazinare subteranad a gazelor naturale cu sediile la Medias, Targu-Mures si Ploiesti si 2
societati de distributie (Distrigaz Sud si Distrigaz Nord). Dupa o efemera divizare in mai multe
societdti independente, in 2001 a fost reconstituitd S.N.G.N. Romgaz S.A., care a grupat
activitatile de explorare, productie si depozitare subterand a gazelor naturale, in timp ce
transportul este realizat de Societatea Nationala de Transport de Gaze Naturale Transgaz S.A.
Medias, iar distributia de Distrigaz Sud si Distrigaz Nord.

TRANSGAZ

Societatea Nationala de Transport de Gaze Naturale Transgaz S.A. Medias a fost
infiintata in anul 2000 ca urmare a separdrii activitatii destinate transportului de gaze
naturale de restul activitatilor Romgaz. Ramasa sub controlul Ministerului Economiei,
care detine pachetul majoritar de actiuni, Transgaz este singurul transportator national
de gaze naturale, fdcand legatura intre companiile de extractie (Romgaz, Petrom si
altii) si distribuitorii autorizati (printre care Distrigaz Nord si Distrigaz Sud). Pentru a-si
desfasura activitatile in mod eficient, Transgaz este structurata in mai multe sucursale
(la care se adauga si un Dispecerat National de Gaze Naturale cu sediul in Bucuresti)
si opereaza o refea de 11.840 km de conducte si racorduri de alimentare (cu diametre
cuprinse intre 50 mm si 1.200 mm), la presiuni cuprinse intre 6 bari si 35 bari cu
exceptia tranzitului international (54 bari), refea cu o capacitate de circa 30 miliarde m?/
an. Transgaz participa si la proiecte internationale, fiind membru In consortiul Nabucco,
ce urmareste construirea unui gazoduct de 3.300 km pentru transportul gazelor din
regiunea Marii Caspice spre Europa centrala.

In anii 2004-2005, au fost privatizate cele dousd mari societati de distributie prin vanzarea
pachetelor majoritare de actiuni catre mari operatori internationali din domeniu.
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1999 - Rompetrol SA group takes over the Vega Ploiesti Refinery;

2001 — A consortium made up of Imperial Oil and Canyon Servicos (Portugal) acquires
the majority stake in the RAFO Onesti refinery; after several problems and changes of
shareholders, RAFO Onesti is taken over by Petrochemical Holding, an Austrian company
controlled by Russian magnate Yakov Goldovskiy, who breathes new life into the company. He
also purchases the Darmanesti refinery;

2001 — After a first failed takeover by the Akmaya Group (Turkey) in 1999, the Petromidia
Navodari refinery is sold to the Rompetrol Group. In 2007, Kazakh company KazMunayGas
acquires the majority stake in Rompetrol;

2004 — OMV (Austria) purchases the majority stake in S.N.P. Petrom.

Refineries were the next to come into the limelight and were privatised between 1998 and 2004.
Other sectors of the oil industry were also privatised (drilling, petrol stations, and services), while
others remained state-owned, such as the national crude oil and derivatives pipeline system
operated by S.C. Conpet S.A. Ploiesti, with the Ministry of the Economy owning the majority
stake (see the chart on page 98).

THE GAS INDUSTRY IN ITS TURN UNDERWENT MAJOR RESTRUCTURING.

In 1998, the Romgaz Independent Operator became Romgaz National Natural Gas Society
S.A. (SNGN), with five subsidiaries: three extraction, production and underground natural
gas storage companies based in Medias, Targu-Mures and Ploiesti, and two gas distribution
companies (Distrigaz Sud and Distrigaz Nord). After a temporary division into several
independent companies, SNGN Romgaz S.A. was re-launched, dealing with extraction,
production and underground storage of natural gas, while transportation was looked after by
Transgaz National Company S.A. Mediag, and distribution was taken over by Distrigaz Sud
and Distrigaz Nord.

TRANSGAZ

Transgaz National Company S.A. Medias was established in 2000, when Romgaz gave
up natural gas transportation. Under the control of the Ministry of the Economy, which
owns the majority stake, Transgaz is now the country’s only transporter of natural gas,
providing a link between the companies that extract natural gas (Romgaz, Petrom and
others) and the authorised providers (including Distrigaz Nord and Distrigaz Sud). In
order to operate efficiently, Transgaz is divided into several subsidiaries, plus a national
Natural Gas Dispatch based in Bucharest. It operates an 11,840-km network of pipelines
and connection ducts with diameters between 55 mm and 1,200 mm, and pressures
between 6 and 35 bars, with the exception of international transit (54 bars). The network
has a capacity of about 30 billion m® per annum. Transgaz participates in international
projects, and is a member of the Nabucco consortium, which plans to build a 3,300-km
pipeline to transport natural gas from the Caspian Sea to Central Europe.
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Astfel, S.C. Distrigaz Nord S.A. a fost preluatd de catre Grupul E.ON din Germania, iar S.C.
Distrigaz Sud S.A. de catre Gaz de France, din Franta.

Conform Legii energiei electrice si a gazelor naturale nr. 123/2012, operatorii de
distributie ,presteaza serviciul de distributie pentru toti utilizatorii sistemului de
distributie, in conditii nediscriminatorii, asigurand accesul la acesta oricarui solicitant
care indeplineste cerintele prezentului titlu, cu respectarea normelor si standardelor
de performanta prevazute in reglementarile tehnice in vigoare”. Serviciul de distributie
a gazelor naturale este public si se concesioneaza pentru una sau mai multe zone
delimitate (unitati administrativ-teritoriale).

La nivelul resurselor primare de energie, carbunele a continuat sa aiba un rol considerabil,
mai ales in ceea ce priveste producerea energiei electrice. Ponderea sa a scazut totusi,
in principal din cauza intrarii in functiune a primelor doua unitati ale Centralei Nucleare
de la Cernavoda. Pe de alta parte, una dintre caracteristicile cele mai importante ale
ultimelor doua decenii a fost sporirea rolului energiilor regenerabile. Pe langa capacitatile
hidroenergetice, care asigura, cu fluctuatii determinate de volumul precipitatiilor, circa
un sfert pana la o treime din productia de energie electrica a Romaniei, au fost puse in
functiune un numar tot mai mare de parcuri eoliene, cateva unitafi ce folosesc energia
solara cu ajutorul unor panouri fotovoltaice; mai putin valorificate sunt energia obtinuta din
biomasa si cea geotermala.

18.40%

27.71%
2.07% B Nuclear / Nuclear

- 1.18% Eolian / Wind

Biomasa / Biomass

Combustibili Solizi / Solid Fuels
B Combustibili Lichizi / Liquid Fuels
12.79% — Gaz / Gas

B Hidroelectric / Hydro

Structura productiei de energie electrica, in 2011 (Raportul anual A.N.R.E. 2011, p. 22). / Structure of the electricity
production 2011 (Annual report 2011 ANRE, p.22)
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Parcul fotovoltaic cu

0 putere nominala de
18MW construit de
Renergy Power Plant —
Uiesti, judetul Giurgiu

18MW solar energy park
built by Renergy — Uiesti,
Giurgiu County

In 2004-2005 the two big distribution companies were privatised through the sale of their

majority stakes to major international operators in the sector.

The German E.ON Group took over S.C. Distrigaz Nord S.A., and Gaz de France purchased

S.C. Distrigaz Sud S.A.
According to Law 123/2012 on Electricity and Natural Gas, distribution operators “provide
distribution services to all the end-users of the relevant system, without discrimination, securing
access thereof to any applicant that fulfils the requirements of this title, with observance of
the performance standards and norms laid down in the technical regulations in force.” The
natural gas distribution service is public and leased for one or several adjoining areas (territorial
administrative units).

As a primary energy resource, coal continues to play an important role, particularly when it
comes to electricity production. Its proportional weighting has decreased, however, chiefly
as a result of the commissioning of the two units at the Cernavoda Nuclear Plant. On
the other hand, one of the most important features of the last twenty years has been the
greater emphasis placed on renewable energy sources. Besides the hydropower facilities
that provide about one third of Romania’s electricity, with fluctuations depending on levels
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Sere incalzite cu
gaze naturale

Greenhouses heated
with natural gas
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Sala boilerelor care
asigura incdlzirea serelor

Greenhouse boiler room

of precipitation, several wind parks have been commissioned, as well as a few solar units
equipped with photovoltaic panels. Biomass and geothermal potential has yet to be fully
exploited, however. (see the chart on page 100).

RENEWABLE ENERGY IN ROMANIA

—in 1938, Paul G. | Dragomir, author of the chapter on the energy sector in The
Encyclopaedia of Romania, spoke of the importance of “renewable reserves”. He
estimated that “wind energy could, to a certain extent, represent a future strength of our
cottage industry” (ER: /ll, 593).

— during the communist regime an experimental solar plant was commissioned to
supply hot water to several blocks of flats in the Baneasa district, and there were also
experiments with wind turbines and even a miniature plant that harnessed the energy of
Black Sea tides. These experiments in renewable sources were not pursued, however.
—in the context of the negotiations to join the European Union and the requirement to adapt
national policies to European Commission objective of doubling the amount of renewable
energy sources by 2010, the Romanian government adopted its Strategy for Capitalisation
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ENERGIA REGENERABILA iN ROMANIA

—1n 19838, importanta izvoarelor de energie ,cu rezerve improspatabile” a fost evidentiata
de Paul Gr. I. Dragomir, autorul capitolului despre economia energetica din Enciclopedia
Romaéniei, care aprecia ca energia vantului ,poate reprezenta intr'o oarecare masura, o
forta de viitor pentru economia noastra casnica” (ER: /i, 593);

—In timpul regimului comunist, au fost experimentate o centrald solara folosita pentru
aprovizionarea cu apa calda menajera a unor apartamente din Baneasa, cateva turbine
eoliene si chiar 0 microcentrald electrica ce folosea energia valurilor din Marea Neagrg;
nu s-a trecut insa la productia pe scara larga a energiei din asemenea surse regenerabile;
—In contextul negocierilor de aderare la Uniunea Europeana si al necesitatii adaptarii
politicilor nationale la obiectivul Comisiei Europene de dublare pana in 2010 a aportului
surselor regenerabile de energie, guvernul Romaniei a adoptat, Tn 2003, Strategia
de valorificare a resurselor regenerabile; dupa modelul UE, productia de energie din
surse regenerabile a fost promovata printr-un sistem ce combina cotele obligatorii
fixate pentru producatori si certificatele verzi, sistem confirmat ulterior prin legea nr.
220 / 2008 pentru stabilirea sistemului de promovare a producerii energiei din surse
regenerabile de energie.

INDUSTRIA ENERGIEI ELECTRICE A FOST S| EA RESTRUCTURATA DE MAI MULTE ORI.

Astfel, in 1998, din Regia Autonoma de Electricitate Renel au fost desprinse activitatile nucleare,
iar restul a format Compania Nationald de Electricitate S.A. (Conel). Tn anul 2000, Conel a
fost divizata in 4 companii separate, Compania Nationala de Transport al Energiei Electrice
Transelectrica S.A., S.C. de Producere a Energiei Electrice si Termice Termoelectrica S.A.,
S.C. de Producere a Energiei Electrice Hidroelectrica S.A., S.C. de Distributie si Furnizare a
Energiei Electrice Electrica S.A. In 2002, Electrica S.A. a fost divizata in 8 filiale de distributie si
furnizare a energiei electrice, iar pentru Electrica Banat si Electrica Dobrogea a fost adoptata o
strategie de privatizare concretizata in achizitionarea pachetelor majoritate de catre compania
italiana Enel. Privatizarile in acest sector au continuat si dupa 2005, cand Electrica Oltenia a
fost preluata de compania CEZ (Cehia), Electrica Moldova de E.ON (Germania), iar Electrica
Muntenia Sud, tot de cétre Enel (vezi harta de la pagina 105).

Privatizarile au fost menite pe de o parte sa aduca venituri la bugetul de stat, pe de alta parte
sa atraga in Romania companii puternice, capabile sa imbunatateasca managementul si
sa realizeze investitii care sa asigure modernizarea industriei energetice din Roméania. Ele
au facilitat si procesul de adaptare a Romaniei la politicile si mecanismele institutionale
prevalente in Uniunea Europeand. Experienta europeana a determinat si constituirea
unor institutii ale statului menite sa asigure reglementarea in sectorul energetic: Agentia
Nationala a Resurselor Minerale (A.N.R.M.), Autoritatea Nationald de Reglementare in
Domeniul Energiei (A.N.R.E.) si Agentia Nationala de Reglementare pentru Serviciile Publice
de Gospodarie Comunala.
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of Renewable resources in 2003. Based on the E.U. model, energy production from
renewable sources was promoted through a system that combined fixed compulsory quotas
for producers and green certificates, a system subsequently ratified by Law 220/2008 to
establish a system to Foster Energy Production from Renewable Sources.

THE ELECTRICITY INDUSTRY HAS ALSO BEEN RESTRUCTURED SEVERAL TIMES.

In 1998 nuclear activities, on one hand, and the National Electricity Company S.A. (Conel),
on the other, split away from Renel Electricity. In 2000 Conel was divided into four separate
companies: the Transelectrica National Company for Electricity Transport S.A., the
Termoelectrica Commercial Company for Electricity and Thermal Power Production S.A., the
Hidroelectrica Electricity Producing Commercial Company S.A., and the Electrica Electricity
Distribution and Supply Commercial Company S.A. In 2002, Electrica SA was divided into
eight electricity distribution and supply branches, and a privatisation strategy was adopted for
Electrica Banat and Electrica Dobrogea, materialising in the purchase of the majority stake by
the ltalian Enel Company. Privatisation in the sector continued after 2005, when CEZ (Czech
Republic) took over Electrica Oltenia, E.ON (Germany) purchased Electrica Moldova, and Enel
also acquired Electrica Muntenia Sud.

Enel Distributie
Muntenia
15,12%

Distributia energiei electrice in Romania, in 2011 (Raportul anual AN.R.E. 2011, p. 54). / Electric power distribution
in Romania (ANRE annual report 2011, p. 54)
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ENERGIA EOLIANA TN ROMANIA

THEWIND ENERGY IN ROMANIA

Romania dispune de resurse importante, mai ales in Dobrogea,
regiune care este considerata a fi pe locul Il in Europa in ceea
ce priveste potentialul de energie eoliana. Cu ajutorul fondurilor
europene si al masurilor de incurajare promovate de statul
roman, mai multi producétori de energie au inceput sa opereze
instalatii eoliene. Capacitatea instalata a crescut exponential
incepand din anul 2009, iarin 2011 ponderea energiei eoliene In
totalul productiei a fost de 2,07% (Raportul A.N.R.E. 2011:22).
O problema persistenta este capacitatea limitata a retelei de
transport a energiei electrice de a prelua curentul produs de
instalatiile eoliene. Din 2008, functioneaza si Asociatia Romana
pentru Energie Eoliana (R.W.E.A.), care, in 2011, avea deja 92
de companii membre.

GDF SUEZ Energy Romaénia a investit in constructia a doua
parcuri eoliene In Romania, la Gemenele, in judetul Braila
si la Baleni, in judetul Galati, care au devenit operationale in
perioada 2012-2013 si insumeaza 41 de turbine eoliene, cu o
productie anuala de aproximativ 240 GWh.

Romania has considerable resources of this kind, particularly
in Dobrudja, a region considered to be the second most
important in Europe in regard to wind energy potential.
Thanks to European funding and the incentives provided by
the Romanian state, several energy producers have begun to
operate wind installations. Capacity has grown systematically
since 2009, and in 2011 the proportional weighting of wind
energy within the total production stood at 2.07% (A.N.R.E.
2011:22). One lingering problem is the limited capacity of
the electricity grid to transport power produced by wind
installations. The Romanian Wind Energy Association
(R.W.E.A.) has been in operation since 2008, and in 2011 had
ninety-two member companies.

GDF SUEZ Energy Romania has invested in the construction of
two wind-mill parks in Romania, at Gemenele, in Braila county
and at Béleni, in Galati county; they became operational in
2012-2013, including 41 turbins that generate annually approx.
240 GWh.
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Diverse etape de Various stages in the
constructie ale parcului construction of the wind
eolian de la Gemenele, park at Gemenele, Braila
judetul Braila, construit i County, built and operated
operat de by

GDF SUEZ Energy Roméania  GDF SUEZ Energy Romania
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AGENTIA NATIONALA A RESURSELOR MINERALE (A.N.R.M.) Tnfiinj[até in 1993, AN.R.M.
gestioneaza resursele de petrol, resursele minerale si fondul geologic national, proprietate
publica a statului. A.N.R.M. este institutia abilitata sa acorde diverselor intreprinderi permise
de prospectiune sau explorare, autorizatii de exploatare, contracte de cercetare geologica,
de exploatare a zacamintelor, de explorare si impartire a productiei, contracte de servicii
si licente; AIN.R.M. are totodata rolul de a controla activitatea in acest domeniu si de
a veghea la aplicarea normelor legale si tehnice in vigoare, inclusiv in ceea ce priveste
protejarea mediului. De asemenea, A.N.R.M. gestioneaza Sistemul National de Transport
prin Conducte al Titeiului si Gazelor Naturale si elaboreaza si actualizeaza Cartea petroliera,
Cartea miniera si Cadastrul minier.

AuUTORITATEA NATIONALA DE REGLEMENTARE iN DomENIUL ENERGIEI (A.N.R.E.)

AN.R.E. a fost infiintatd in 1998 pentru a crea si aplica ,sistemul de reglementari obligatorii
la nivel national, necesar functiondrii sectorului si pietei energiei electrice si termice in conditii
de eficients, concurentd, transparentd si protectie a consumatorilor” (O.U.G. 29/1998). Tn
2007, AN.R.E. a primit spre coordonare si industria gazelor naturale, care anterior fusese
subordonata Autoritatii Nafionale de Reglementare in domeniul Gazelor Naturale (A.N.R.G.N.,
infiintata in anul 2000). In 2009, prin preluarea Agentiei Romane pentru Conservarea Energiei,
AN.R.E. a dobandit si atributii in domeniul promovarii eficientei energetice. Tn cele trei domenii
care intrd in sfera sa de competentd — energia electrica, gazele naturale si promovarea
eficientei energetice — A.N.R.E. monitorizeaza emiterea si aplicarea reglementarilor legale si
tehnice, stabilirea preturilor si tarifelor, precum si concordanta situatiei din Romania cu politica

energetica si reglementarile Uniunii Europene.

Vehicul de monitorizare
aretelelor, echipat cu
instalatie de detectare a
scurgerilor de gaze naturale

Network monitoring
vehicle equipped with a
gas-leak detector
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Privatisations were intended to bring revenue to the state, and also to attract powerful companies
to Romania, capable of improving management and channelling funds into the country to ensure
modernisation of the energy sector. These measures also simplified Romania’s adaptation to the
institutional policies and mechanisms of the European Union. The European experience led to
the establishment of state institutions aimed at regulating the energy sector: the National Agency
for Mineral Resources (A.N.R.M.), the National Authority for the Regulation of the Power Energy
(A.N.R.E.) and the National Agency for the Regulation of Public Services of Local Administration.

THe NATIONAL AGENCY OF MINERAL REsouRces (A.N.R.M.)

Founded in 1993, AN.R.M. manages petroleum resources, mineral resources, and
the national geological reserves that are the public property of the state. AN.R.M. is
an institution that issues surveying and exploration permits, extraction licences, and
contracts for geological contracts, ore extraction, production allocation etc. A.N.R.M.
also supervises activity in the field and oversees the application of legal and technological
norms, including environmental regulations. Likewise, the A.N.R.M. administers the
National System of Crude Oil and Natural Gas Pipelines, drafts and keeps up to date the
Petroleum Register, the Mines Register, and the Mines Cadaster.

THe NATIONAL AuTHORITY FOR ENERGY REGULATIONS (A.N.R.E.)

A.N.R.E. was established in 1998 to create and apply “a system of binding regulations at the
national level for the smooth running of the electricity and thermal energy market, in conditions
of efficiency, competitiveness, transparency, and consumer protection” (Emergency
Government Ordinance 29/1998). In 2007, A.N.R.E. was also tasked with co-ordinating the
natural gas industry, which had previously been subordinate to the National Authority for the
Regulation of Natural Gas (A.N.R.G.N., founded in 2000). In 2009, A.N.R.E. took over the
Romanian Agency for Energy Conservation, and was tasked with promoting energy efficiency.
In the three sectors under its supervision — electricity, natural gas, and the promotion of energy
efficiency — A.N.R.E. monitors the issuance and application of legal and technical regulations,
the setting of prices and tariffs, and the harmonisation of the situation in Romania with the
energy policies and regulations of the European Union.

The need to expand the energy sector, as well as the obligations undertaken in order to
conform with European Union practices, has led to the gradual liberalisation of the energy
market, both in terms of access and options for various economic players, and prices in
Romania that are more in line with those on the international markets.

Progress has been made in liberalising the market through setting up an electricity exchange
and allowing energy trading companies to enter the market. In 2007 the electricity and natural
gas market for domestic consumers was officially liberalised. However, the situation continues
to be complicated by excessive market concentration (a relatively small number of power
providers) and social volatility caused by the price of electricity and natural gas.
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Gagzele naturale, o sursa
de energie primara
nelipsita din locuintele
moderne

Natural gas, an essential
source of primary
energy in every home
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Nevoile de dezvoltare ale industriei energetice, precum si obligatia asumatd a intrarii in
conformitate cu practicile de la nivelul Uniunii Europene au pus pe agenda problema liberalizarii
graduale a pietei energiei, atat in ceea ce priveste accesul si posibilitafile de optiune ale
diversilor agenti economici, cat siin ceea ce priveste alinierea preturilor practicate in Romania
la nivelurile curente pe pietele internationale.

Liberalizarea pietei energiei electrice este un subiect de mare actualitate, care naste inca
dezbateri. Piaia a inregistrat progrese in aceasta zona inclusiv prin deschiderea unei burse
a energiei electrice, prin intrarea pe piatd a companiilor de trading energetic si chiar prin
oficializarea liberalizarii pietei energetice pentru consumatorii casnici, in 2007. Indiferent de
situatie insd componenta sociala legata de preturile la energie ramane un subiect sensibil
abordat de tofi participantii in piata.

PIATA GAZELOR NATURALE iN ROMANIA

Avand in vedere nivelul foarte ridicat de concentrare a produciiei interne de gaze naturale
- in anul 2010 circa 98% din productia internd de gaze naturale a fost realizata de doar
doua companii, Romgaz si Petrom, iar 62,5% din cantitatea totala au fost extrase din
judetul Mures — precum si caracteristicile tehnice ale aprovizionarii consumatorilor, care
favorizeaza situatiile de monopol natural, piata interna a gazelor naturale cuprinde atat un
segment concurential, cat si un segment reglementat. Daca in segmentul concurential
preturile se formeaza liber, pe baza cererii si ofertei furnizorilor si consumatorilor declarafi
eligibili, segmentul reglementat cuprinde activitdtile cu caracter de monopol natural gi
furnizarea gazelor naturale in baza unor contracte-cadru care consemneaza preturi Si
tarife stabilite de A.N.R.E. Segmentul reglementat cuprinde si inmagazinarea subterana
si transportul gazelor naturale, in timp ce tranzitul prin conductele magistrale se supune
regimului stabilit prin acordurile internationale in baza carora este realizat. Pentru alocarea
nediscriminatorie a gazelor naturale din productia internd si din import, functioneaza
Operatorul de Piata din cadrul Dispeceratului National de Gaze Naturale Bucuresti, din
structura Transgaz S.A. Medias. Piaja gazelor naturale din Roméania a fost deschisa
gradual incepand cu anul 2001, ajungandu-se in 2007 la un grad de deschidere a pietei
de 100% pentru consumatorii industriali. incepand cu 2015, preturile reglementate pentru
clientii non-casnici au fost eliminate.

Pentru consumatorii casnici, cei mai multi cu venituri mai mici comparativ cu cei din Uniunea
Europeana, inca si mai dramatica este problema pretului energiei termice. Dupa ce intr-o prima
faza consumul de energie termica a fost subventionat de catre guvern, ulterior subventiile au
fost acordate de primarii si fintite spre categoriile vulnerabile de consumatori.

O sursa considerabila de probleme sunt pierderile din retea, amplificate de uzura ridicata
a multor conducte si racorduri ca si de numarul ridicat de defectiuni si intreruperi tehnice.
Pierderile de pe retea si cele rezultate din slaba izolare termica a locuintelor reprezinta in
Romaénia o parte mult mai mare din consumul total de energie termica decat in oricare
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gazelor naturale operata de
GDF SUEZ Energy Romania

Natural gas distribution
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THE NATURAL GAS MARKET IN ROMANIA

Just two companies, Romgaz and Petrom, gained a 98% share of Romania’s natural gas
production in 2010, 62.5 percent of the total amount being extracted in Mures County. To
this high degree of concentration of the domestic natural gas production can be added
a trend in technical consumer supply that encourages monopoly situations. Under these
circumstances, the domestic market for natural gas features both a competitive and a
regulated segment. While in the segment open to competition prices are freely quoted
depending on supply and demand from eligible providers and consumers, the regulated
segment is a natural monopoly and natural gas is delivered according to framework
contracts that lay down the prices and tariffs established by A.N.R.E. The regulated
segment also includes underground storage facilities and natural gas transportation,
while transit through the main pipelines is subject to international regulatory agreements.
The Market Operator within the National Natural Gas Dispatch in Bucharest, part of the
Transgas SA Medias structure, regulates non-discriminatory allocation of natural gas from
domestic production and imports. The natural gas market in Romania gradually opened
up beginning in 2001, and by 2007 it was 100% open to industrial consumers. Starting
2015, the regulated prices have been eliminated by law for business customers.

For domestic consumers, most of whom have extremely low incomes compared to the
inhabitants of other EU countries, the cost of thermal energy is a very dramatic issue. In the
initial phase the government subsidised all thermal energy consumption. Subsequently, city
halls granted subsidies to the most vulnerable social categories.
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Angajati Distrigaz Sud
Retele verificand reteaua
de gaze naturale

Distrigaz Sud Retele
employees checking the
natural gas network.
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dintre celelalte tari membre ale Uniunii Europene. Tn aceste conditii, a fost initiat, cu fonduri
europene, un program de reabilitare termica a blocurilor de locuinte din orase, program
care a avut si rolul de a sprijini activitatea din domeniul constructiilor in perioada de criza
economica din anii 2009-2011.

Sporirea eficientei energetice nu se reduce insa la problema izoldrii termice a locuintelor. O

mare parte a industriei romanesti s-a bazat inca din perioada comunista pe consumuri ridicate

de resurse energetice ieftine, iar reducerea acestor consumuri este un proces departe de a

fi finalizat. Pe langa reglementarile de la nivel

=i = national, au inceput sa fie active si multe firme

care ofera marilor consumatori industriali

consultanta si sprijin in vederea reducerii
consumurilor lor energetice.

— ProGgramuL ExPERTGAZ PLus

Dupa ce, In 2007, a lansat, sub marca
ExpertGaz, primul pachet complet de servicii

"
EYS

= ~ pentruincdlzire destinat clientilor casnici, GDF
m  SUEZ Energy Romania a lansat programul

3 ExpertGaz Plus, destinat clientilor business,

prin care se ofera beneficiarilor consultanta
tehnica in proiectarea si executia de instalatii
de utilizare a gazelor naturale, verificari si

y \i revizii tehnice, reparati si modificari ale

" I instalatilor, montarea de contoare pasante gi

de vane antiseismice, precum si alte solutii

< tehnice menite sa reduca consumurile si sa
B

imbunatateasca siguranta in functionare a
sistemelor de aprovizionare cu gaze naturale.

Potrivit Strategiei energetice nationale
pentru perioada 2007-2020, actualizata in
2011, potentialul national de economisire
de energie, respectiv de reducere a
pierderilor energetice, este apreciat la
27-35% din resursele energetice primare
(20-25% in industrie, 40-50% - cladiri,
35-40% n transporturi) (p.38).

Programele si masurile de sporire a eficientei

energetice, de reducere a consumurilor si de
promovare a energiei din resurse regenerabile
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Angajati Distrigaz Sud
Retele analizeaza diferite
scheme tehnologice

la statii de reglare cu
comanda din Dispecerat

Distrigaz Sud Retele
employees examine
various technical diagrams
at control stations acting
on instructions from
Dispatchers centre

The losses incurred by the network due to ageing pipes and ducts, as well as the high number
of breakdowns and outages pose serious problems. The losses in the network and those
resulting from the poor thermal insulation of homes are estimated to be higher than the
equivalent figures in any other EU member state. Under the circumstances, a programme for
the thermal insulation of city blocks of flats has commenced and receives European funding.
The programme also funded construction industry during the 2009-2011 economic crisis.

Greater energy efficiency does not only mean heat insulation. During communism most of
Romania’s industries guzzled huge amounts of energy, and the reduction of such consumption
is far from being solved. Besides national regulations, there have been established many
companies providing consulting and support to large industrial consumers to help them
reduce their energy consumption.

THe ExPerTGAs PLus PROGRAM

In 2007, under the trademark ExpertGaz, GDF SUEZ Energy Romania launched the
first complete package of heating services for domestic consumers. Subsequently, the
company put forward its ExpertGaz Plus Programme for businesses, providing technical
consulting to end-users in the design and execution of natural gas installations, technical
checkups and overhauls, installation repairs and modifications, the fitting of associate
meters and earthquake gas valves, and other technical solutions meant to decrease

consumption and improve safety in operating natural gas supply systems (Oxygen, no.
3/2009, pp.46-47).
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inscriu Romania in cadrul politicilor energetice adoptate la nivelul Uniunii Europene. La fel ca
si ansamblul Uniunii Europene, Romania este dependenta de importul de resurse energetice
primare, indeosebi de petrol si de gaze naturale, si este vulnerabila la turbulentele care
pot apdrea pe pietele internationale. In consecintd, Romania sprijind activ eforturile Uniunii
Europene pentru diversificarea surselor de aprovizionare atat pentru asigurarea stabilitafii
si previzibilitatii importurilor energetice, céat si pentru reducerea pe termen mediu si lung a
dependentei de aceste importuri.

Strategia energetica nationala pentru perioada 2007-2020, adoptata de guvern in contextul
aderarii la Uniunea Europeana si actualizatd in 2011, prevede ca obiectiv general ,satisfacerea
necesarului de energie atat in prezent, cat si pe termen mediu si lung, la un pret cat mai
scazut, adecvat unei economii moderne de piata si unui standard de viata civilizat, in condifii
de calitate, siguranta in alimentare, cu respectarea principiilor dezvoltarii durabile” (p. 5).
Pentru aceasta, in conformitate cu Pachetul de reglementari ,Energie - schimbari climatice”
aprobat de Consiliul European si adoptat de Parlamentul European in decembrie 2008,
accentul va cadea pe:

— asigurarea securitatii energetice;

— dezvoltarea durabild (cresterea eficientei energetice; promovarea producerii energiei

pe baza de resurse regenerabile);

— reducerea impactului negativ al sectorului energetic asupra mediului inconjurator etc.;

— sporirea competitivitatii (dezvoltarea pietelor concurentiale de energie electrica, gaze

naturale, petrol, uraniu, certificate verzi, certificate de emisii ale gazelor cu efect de sera

si servicii energetice);

— liberalizarea tranzitului de energie;

— asigurarea accesului permanent si nediscriminatoriu al participantilor la piatd, la

retelele de transport, distributie si interconexiunile internationale;

— continuarea procesului de restructurare si privatizare, in special pe bursg, in sectoarele

energiei electrice, termice si gazelor naturale;

— continuarea procesului de restructurare pentru sectorul de lignit, in vederea cresterii

profitabilitatii si accesului pe piata de capital.

Masurile concrete aflate in implementare sau prevazute pentru actualul deceniu, eforturile
si investitile facute de operatorii din domeniu, precum si cadrul general asigurat de politica
energetica a Uniunii Europene ingaduie o prognoza pozitiva In legatura cu decuplarea cresterii
produsului intern brut (PIB) de cresterea consumurilor energetice, adica PIB va creste mai mult
decét consumurile energetice generale propuse de strategia nationala din domeniul energetic.
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The national energy strategy for 2007-2020, updated in 2011, estimates the national energy
saving potential, or the potential to reduce energy losses, at 27-35 percent of primary energy

resources (industry: 20-25 percent, buildings: 40-50%, transports: 35-40%), p.38.

The programmes and measures increasing energy efficiency, reducing consumption, and
promoting renewable energy sources put Romania in step with the energy policies adopted by
the European Union. Similar to the most of the European Union countries, Romania depends
on imports of primary energy, particularly petroleum and natural gas, and it is vulnerable to
fluctuations in the international market. As a result, the country actively supports the European
Union’s efforts to diversify energy sources and ensure the stability and predictability of energy
imports, as well as to reduce dependence on these imports in the medium and long run.

The national energy strategy for the 2007-2020 period, adopted by the Government with a view
to Romania’s entry into the European Union, and updated in 2011, gives as its general objective
“meeting the needs of energy in the present, in the medium and long run, at a price as low as
possible, in keeping with a modern market economy and a civilised standard of life, in conditions
of quality, security of supply, and observing the principles of sustainable development.” (0.5) In
conformity with the Climate and Energy Changes Package, approved by the Council of Europe and
adopted by the European Parliament in December 2008, the emphasis will be placed on:

- ensuring security of supply;

- fostering development (growth of energy efficiency; promotion of energy production

from renewable sources);

- reducing the negative impact of the energy sector on the environment etc.;

- increasing competitiveness (development of competitive electricity, natural gas, pe-

troleum, and uranium markets; green certificates; greenhouse gas emissions and en-

ergy services);

- liberalisation of the transit of energy;

- ensuring permanent and non-discriminatory access to the market for all participants,

and to transport, distribution, and international interconnections;

- continuing the restructuring and privatisation process, particularly through the stock

exchange, in the electricity, thermal and natural gas sectors;

- extending the restructuring of the lignite sector with a view to increasing profitability

and access to the capital market.

The concrete measures under implementation or planned for the current decade, the
efforts and investment of the operators in the field, and the general framework provided
by European Union energy policies allow a positive forecast as regards separating growth
in energy consumption from increases in gross domestic product (GDP), and reaching the
general targets set by the national energy strategy.
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ENGIE IN ROMANIA
ENGIE IN ROMANIA

Grupul GDF SUEZ este un ansamblu de companii cu prezentad multinationald, constituit in
2008 prin fuziunea dintre grupurile Gaz de France si Suez. Gaz de France a fost un grup
industrial fondat Tn 1946 pentru a gestiona industria nationalizatd a gazului, in timp ce
Compagnie universelle du canal maritime de Suez a fost infiintata in 1858, la initiativa lui
Ferdinand de Lesseps pentru construirea canalului de Suez. Inainte de a fuziona cu Gaz
de France, compania intemeiata de Ferdinand de Lesseps a investit masiv atat in sectorul
utilitatilor publice, cat sin domeniul bancar, ingloband firme prestigioase precum Lyonnaise
des Eaux (1997) si Société Générale (1998). Pe linia Société Générale genealogia corporativa
a Grupului GDF SUEZ merge péna la compania Algemeene Nederlandsche Maatschappij
ter Begunstiging van de Volksvlijt infiintata in 1822 pentru a administra domeniile belgiene
ale regelui Olandei, transformata in 1830 in Société Générale de Belgique.

Fuziunea dintre Gaz de France si Suez a devenit posibilda prin decizia guvernului francez de
a privatiza gradual Gaz de France. Statul francez continua sa fie cel mai important actionar,
detinand inc4 circa 36% din actiunile grupului GDF SUEZ (situatie la 31 decembrie 2011). in
2010, GDF SUEZ a achizifionat 70% din actiunile companiei britanice International Power,
devenind astfel lider energetic mondial, cea mai mare companie independenté din domeniul
utilitatilor publice.
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Sediul de relatii clienti
ENGIE Romania, Bucuresti

The customers service
office of ENGIE Romania,
Bucharest

The GDF SUEZ is a multinational group of companies established in 2008 following the
merger between Gaz de France and Suez. Gaz de France was founded in 1946 to manage
the nationalised gas industry, while the Compagnie universelle du canal maritime de Suez
was created by Ferdinand de Lesseps in 1858 to construct the Suez Canal. The company
went on to invest massively in public utilities and the banking sector. In 1997 it merged
with Lyonnaise des Eaux, and in 1998 it took over Société Générale, a company dating
back to the Algemeene Nederlandsche Maatschappij ter Begunstiging van de Volksvlijt,
which was founded in 1822 to administer the Belgian territories of the King of Holland and
which became Société Générale de Belgique in 1830.

The merger between Gaz de France and Suez was made possible thanks to the French
Government’s decision to privatise Gaz de France gradually. The French state continues to be
the largest shareholder (with almost 36 percent of the GDF SUEZ shares as of 31 December
2011). In 2010, GDF SUEZ purchased 70 percent of the shares in British International Power
and became the world leader in the field, the largest independent company in the public
utilities sector.
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Platforma de exploatare a
gazelor naturale operata
de ENGIE, in Marea
Nordului

The natural gas rig
operated by ENGIE
on the North Sea

Vedere intericara a unui
pilon de sustinere a
unei platforme maritime
de exploatare a gazelor
naturale

Interior view of the
pylon supporting a
natural gas rig at sea
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Vedere nocturnd a statiei de
foraj ENF19, in Algeria

Nocturnal view of the drilling
station ENF19 in Algeria
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Incepand cu 2015, GDF SUEZ a adoptat siin Roménia, ca de altfel intregul Grup pe plan
international, marca ENGIE. Noul brand ENGIE transmite o viziune umana si pozitiva
a energiei, atat prin reprezentarea grafica a logo-ului, cat si prin culoarea utilizata in
logo care sugereaza atat gazele naturale cét si electricitatea. Logo-ul ENGIE reprezinta
soarele care rasare pe planetd, simbolul unui inceput in lumea energiei. Numele ENGIE
a fost ales pentru sonoritatea sa, fiind contragerea cuvantului energie.

ENGIE in Roméania (cifre consolidate, valabile la 31.12.2014):

3.654 976 milioane
Angajat % de EURO
cifra de afaceriin 2014

32.7 TWh 1,542,743

gaze naturale Clienti
comercializate (inclusiv Congaz)

40.5 TWh 18,243 Km
gaze naturale .—ﬁ de retea gestionatd
E feet )

distribuite

Grupul ENGIE este prezent in Romania in urmatoarele domenii de activitate: gaze
naturale, energie electrica, servicii energetice si de infrastructura.

Principalele activitafi derulate de catre companiile detinute de catre Grup in Roméania sunt:
e (aze naturale — furnizare, distributie siinmagazinare de gaze naturale, servicii
tehnice pentru instalatiile de gaze naturale si centrale termice.

* Energie electrica: productie si furnizare catre clientii industriali.
e Servicii energetice si de infrastructura: consultania, proiectare, asistenta
tehnica, instalare, intretinere.
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Beginning with 2015, GDF SUEZ Energy Romania, as well as the entire Group at
international level, has adopted the brand ENGIE. The new brand ENGIE conveyes a human
and positive vision about energy, both by its logo’s graphic representation and the colour
used in the logo that suggests natural gas but also electricity. The ENGIE logo depicts the
sun rising over the planet, the symbol of a new start in the world of energy. The name ENGIE
has been chosen for its sonority, being the contraction of the word “energie’.

ENGIE in Roménia (consolidated results, available at 31.12.2014):
e 3.654employees
e €976 millions turnover in 2014
e 32.7 TWh sold natural gas
e 1,542, 743 customers (including Congaz)
e 40.5 Twh distributed natural gas
e 18,243 km managed network

ENGIE Group is present in Romania in the following sectors of activity: natural gas,
electricity, energy and infrastructure services.
The main activities carried out by the companies owned by the Group in Roméania are:
o Natural gas- supply, distribution and storage of natural gas, technical services for
natural gas installations and central heating systems
° Electricity — production and supply to industrial customers
o Energy and infrastructure services: consultancy, design, technical assistance,
installation, maintenance

ENGIE's vALUES:
Drive — To guarantee the long-term performance towards all our partners, pursuing

efficiency and innovation for the benefit of our customers.

Commitment — To harmonize the development of the Group with the respect towards the
planet ensuring the essential services for people and environment.

Daring — To approach the present time with optimism and build the future capitalising on our
creativity.

Cohesion — To combine our efforts by capitalising on team spirit, in order to transform the
energy and environment in sustainable resources for progress and development.
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VALoriLE ENGIE:
Exigenta — garantarea performantei pe termen lung fatd de toti partenerii nostri,
urmarind eficienta si inovatia in beneficiul clientilor.

Angajament — armonizarea dezvoltarii Grupului cu respectul fata de planeta asigurand
serviciile esentiale pentru om si mediul inconjurator.

indrézneald — abordarea prezentului cu optimism si construirea viitorului valorificandu-
ne creativitatea.

Coeziune — mobilizarea fortelor prin valorizarea spiritului de echipad, pentru a face din
energie si din mediul inconjurator resurse durabile de progres si dezvoltare.

Sediul central al
ENGIE Romania, Bucuresti

The headquarters of
ENGIE Romania, Bucharest
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Sediul de relatii clienti
ENGIE Romania, Bucuresti

The customers service office of
ENGIE Romania, Bucharest
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