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ABSTRACT

Research and the expleoitation of geothermal regervoirs started in
Romania in 1864, This activity was coordinated, financed and
monitored hy the Ministry of Geology, and the acfual works were
performed hy the former LF.L.G.S. . currently FOHADEX S.A.
company. A government decision taken in 1983 stipulated the
establishment of 9 new companies for geotogical surveys and
explorations. As a results, parts of Romania's territory were ascribed
to different companies tor various research and the exploration of the
geothermal resources. The situation remained the same also after
1990, when autcnomeus trade companies for research and
exploration of mineral resources were established.

The paper addresses global information concerning the geothermal
resources and their use at the 1994 in Romania.
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L INTRODUCTION

Romania. a Central furopean country situated north of Greece and
south of Poland, has rather significant geothermal potential, which is
studied according to the classical approach adopted by maost of the
members of the International Geothermal Association, and which is
used locally, as a function of the demand and ¢f the technical
possibilities.
Geothermal exploraiion started in Romania in 1964, and 195 wells
were drilled through 1994. These were pot into production. as they
were completed and according to the possibilities of use.
According to the characteristics of the geothermal resetvoirs and to
the territorial position. six distinct hydrogeothermal systeins werc
identified, distributed within the main geological provinces of
Romania as follows (APPENDIX 1 - Geothermal thematic map):

4 in the weslern part, near the border with [{ungary and Serbis, in
the Pannonian Basin:

1 in the gorge of QIlf river, in the median part of Southern

Carpathians, within the Getic Depression;

[ in the Moesian Platform area, north of Bucharest.
At the present fime (Oclober 1994), 54 geothermal wells are
producing, which provide water at temperatures ranging between 40
and 1059C, wilh the following applications:

district heating - abaut 3000 dwellings;

greenhoure healing - abott 45 ha;
- preparation of sanitary hot water - far ahout 15000 dwellings:

preparation o industrial hot water for ahout 1} factories flimhet
and cereals drying, milk pasteurization, hemp processing}:

balneolopical uses.

2L STUDY AREAS
The currently investigated hydrogeothermal systems are simated
within three broad gealopical provinces of Romania (Appendix 1 the
map), as follows:
A. The western part of the territory - called the "Pannonian
Depression™ is the "hottest” zone of Romania and is characterized by
a crystaltine pre-Mesozoic basement, dissected in horsts and
grabens.
The uplified areas of the Lot basement were agsociated to favorable
pertnicability conditions of the detritic Pannonian and Miocene
formatnms, as well as of Mesozoic carbonate (fractured and f{issured)
formations, resuliing in hydrothermal systerns that are among the
tuost impotant.
B. The Getic Fotedeep, located in front of the Southemn Carpathians,
has a sunken and highly tectonically disturbed crystalline basement,
covered by alluvial Cretaceous deposits that are crossed by faults
along which thermomineral water flows.
Within the area investigaled by dritiholes, situated in the Cozia -
Caciuwlrta - Calimanesti - Olanesti regions, an important detritic
fisstred thishly fisswred quanzitic sandstones with carbonate
cementy reservoir was ideniified, with artesian water and intense
thermality.
(. The Mocsian Platform - a geological province situated in the
sorthem part of Romania, displays a complex structure, as a result of
the dissection of the deposits in tectonic blocks and of their
downthrowing  along deep {ractures siriking South-North. The
peologic formations included in the repion basement cover an almost
complete straligraphic sequence, beginning with the I're- Cambrian -
within the hasement - and ending with Quaternary deposits at the
surfave.
The Tormation of interest for geothermal water consisis of fissured,
fractwred and karstificd carbonate deposits of Late Jurassic - Early
Cretacecus age, that forms a hydropeothermal system 300 - 1000 m
thick.

L RESUHLTS

Appendix 2 TARLE 1 indicates the number of drilled wells, their
present day siatus, the depth of the reservoir, the temperature and the
averave {lnowraie for each field and geological province investipated
throuph 1004,

Appendix 3 - TABLE 2 indicates the chemical composition of the
geothermal waler presepily exiracted from the indicated fields.

hy TABLE 2, the geothermal water from the
investigated areas. which is used for various purposes, has low TDS.
However, in the Western I'lain and the Weslern Banat regions, in
order 1o avoid acaling, varinus inhibitors produced in Romania, such
as soditim tripojyphosphate, Ponilit and 1C 2000, are injected in the

waler circnil,

s indicaned
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WELLS DRILLED FROM 1964 TO 1994 INROMANIA FOR GEOTTIHERMAL WATER

Appendix 2 TABLE 1
GEOLOGICAL { PRODUCTION WELLS Drillec | Ex; | Abandon | Reinjection
PROVINCE RESERVOIR | No | Depth | Flow | Temp KW | wells | wel | wells wells
of rate e Linergy 1994
reserv, | (m'/h) TJ;;;};
{m) {my)
WEST PLAIN 13 | 1700- | 230 70105 250 5 1 3
Triassic reservoir fracturate 2600 6RO
carbonate b e S
WEST BANAT I 14 1300- 4-15 69-85 500. | - 46 10
PANONIAN RESERVOIR 2000 2800
granouios sand and
sandstone o
MURES-CRISUL 10 | 800 | 2% | 6272 | 200 | 1 | & 6
NEGRU ' 2000 1200 3500
PANONIAN RESERVOIR |
sand and sandstone
CRISUL NEGRU-SOME§ | 12 | 1000- | 28 5090 | Badx00 | - | 20 23
PANONIAN RESERVOIR 1500
granoulos-sand and
sandstone
COZIA-CACIULATA 2 2200- "u10~17 92.95 | 2200 | 1 | 1 i
SENONIAN RESERVOIR 2900 000 | 3000
fissured sandstone
MOESIAN FLATFORM | 3 400- | 240 a0 {12 T2 | T B
JURASSIC - 2900 4500 1)2500
CRETACEQUS 2)3000
RESERVOIR
fissured carbonate
TOTAL 54 4 | 96 a1 4
TOTAL DRILLED WELLS = 195 T T T

CHEMICAL COMPOSITIONOF THE GEOTIIFRMAL WATER IN ROMANIA
Appendix 3 TABLE 2

WESTPLAIN | Panonjan coltector COZIA MOESIAN
Triassic WEST " MURES- |  Senonian PLATFORM
collector BANAT CRISUTL. collector Furassic-
NECGRLU Cretaceous
collector
TEMF.(C) 70-102 7592 92 95 58-72
pH 6.7-7,3 7083 - 6065 | 6972
TDS (27 0,85 3,158 | 13,4°14.3 1,922
Si0, (mg/) 4364 : T 1861 16 ]
HBO, {mg/M) abs. 520 T
Hardness ("ger.) 35-48 2,140 .
Phenols (mg/1) abs. | 2506 T abs, abs
CI (mgh) 1550 | 3701090 1 #1508330 830
S0, (mgh) 360-850 1642 85 IRR -
HCO, (mg/l) 150-200 | 1300 2400 7385 -
Na' (mgh) 3075 10501270 [ 50071480 | 32003520 | 580
NH,’ (mg/1) 0322 926 o516 | 1A 12
Ca” (mg/) 144250 | 137 7] zaaz | TR0z | 106
Mg™ (mg/) 2562 a1 | Tirooe | 0510 28
Fe” (mg/) 0,7-34 05T VX I B S 0,5
Water type CaSO0, NaHCO, | Nallco, | NaQl | NaQl |
GWR (No'/or) 0,02 RN 0,509 12 0,1
Main constituents CH<CO, 90% CH, | 9003, | 9am CH, | CHeCOSILS
In Romania, geothermal energy is used in various domains, leading provides heating for more than 2000 conventional dwellings. several
lo a saving on costs of classical fuel used for conventional energy adminisrative buildings and coramercial spaces and about 47 ha of
production equivalent to 13¢ MW (thermal). The geothermal energy greenhouses. Technological water is prepared for 10 industrial units.

and domestic hot water iz supplied for more than 16000 flats.
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Appendix 1
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In some exploitation areas the best use of geothermal water is for
balneology and for recreation facilities. Also 16 thermal spar
operated using geothermal water, which are treating over 60} (00
people per year, also geothermal water is used i 24 open pools and
7 indoor swimnung pools. One such example is in the North
Bucharest area, where the water produced from the 2641 Press
House well, characterized hy the Bucharest Institute of Balnco
Physical Therapy as sodihun-chloride, low cenceniration iodide
water, is used in external cures for baineo-therapeutic such as
rheumatics and post-trawmatic applications and peripheral nervous
system apphications.
The following examples are given to demonstrate how the
geothermal water and its energy are used in specific places:
(Appendix 1 Geothermal Thematic map).
1. West Plain - Oradea zone - domestic hot water for dwellinps
(including the first "doublet” using heat pumps made in Romania).
the technological processing of milk, timber drying and thermal
water used in switnming pools,
2. Bors (Oradea zone) and Tomnatec (West Banat) - heating of
greenhouses;
3. Jitnbolia (West Banat) - hot water far domestic use, indusirial
water for hemp and ceramic factories, heated swimming pools. efc;
4. Cozia - Caciulaia - Getic Foredeep - domestic hot water supply
and heating for hotels and commercial areas, medical treatment,
thermal pools:
5. Otopeni - Moesian Platform - heating houses and providing
domestic water:
0. Baneasa . Press House - Moesian Platform - balneology.
Some geothermal water accumulations have a high combustible gas
content: when the proportion of methane is 80-90%, this provides 2
combustible gas fraction of 1-2 Nm¥m3 of water, with a heating
power of 8500 kcalfm?. For more efficient and complete use of the
geothermal energy available in such water, some consumers assisted
directly hy FORADEX SA. through measurements, studies amd
evaluations, have started to use the gas from geothermal water. To
he mentioned e installations mounted in Salonta - Bihor,
Sannicolau Mare and Teremia Mare - Timis, Arad and Timisoara
(Geothermal Thematic map).
In order to obtam additional mformation on the already (1994)
investigated fields. new wells have heen sited and their drilling is
under way in Santandrei area of the Pannonian Depression, where
ternperatires over 1200C are expected. Provided that a favorable
result is obtained, it is intended to use the peothermal waler for
generating electncity in an ORC unit, The dnlling and the
production iesis will he completed during 1995,
Within the Getic Depression, a well is being drilled in Olanesti area.
The drilling has reached the final depth and preparations are made
far the production tests. A temperature of 90-920C is expected, as
well as an artesian flowrate of£20Q n\3/h, which is considered 1a be
used for the heating of the hotels and of the recreation hnuses, as
well as for balneology.
Within the Maesian Platform two wells are being drilled - ane
located in the northern extremity of Bucharest, that should check an
hypothesis cnnceming the distribution of the hot sections within the
Jurassic - ‘retaceous reservoir, and another one in Snagov area,
which. logether wilh the first well drilled in its neighborhood, will
form the geothermal doublet meant to provide 80-859C water (o the
tourist dwellings of this resort.
Considered the outstandingly special therapeutic properties of the
geothermal water in the north of Bucharest, also associated to a
microclimate that is ideal for recreation and lo the pleasant
landscape of the area, we expect Snagov resort to bhecome an
attraction for investments intourism, recreation and health.

The results of these wells will he known hy 1995.

304

4, DISCTUSSION
At the fime of the elaboration of the present paper, the geothermal
sotfces in Romania are cxploited by two stale owned trade
compates FORADEX 5 A, and TRANSGEX S.A.
The design, the drilling and the completion, the reserves assessment
and the feasibility studies for ihe use of the gpeothermal resources are
performed by TORADEX S.A., which also prepares for the
Eurapean Aflas of Geotherraal Resources the papers conceming
Romania.
The Institwe of Geology and Geophysics in Bucharest includes a
spectalists team that elaborate general works concerning the
geothermalism of Raemania.
It can be obgetved that nowadays in Romania there doesn’t exist a
specialized organization dedicated to geothermal problems, to
mclude geologists. geophysicists, thermisis, physicists, reservoir
engineers, that would elaborate a stralegy on the future development
of geothermics in Romania.
At the moment of the paper elaboration, the Romanian Parliament
hadn’t yot adopied the laws concerning oil, mineral regources, waler
ragources. mines, or any other act regulating the exploration, the
exploitation and the use of geothermal water.
The Romanian Constitution - adopted in 1991, stipuiates that
“resources of any nature ocourring i the underground, the water
with usefl energy content, ete. are exclusively public property”.
In October 1993 the National Agency for Mineral Resources
(NANR) of Romania was established, which has the mandate to
manage the mmeral resources belonging 1o the state, to negotiate the
ridlers and the conditions of the agreements for nuneral resources, to
[ix the 1axes for geological exploration, the royalties and the prices
for exploitation, o issue mandatory instructions concerning peologic
exploration, the exploitation and the conservation of the mineral
resolrces accumulations.
The NAMR alsa approves the establishment of the geological
explotation, exploflabon and accwmdations conservation areas.
At the present fime, the NAMR iz the government agency that
arrecs upon the opporfusuly of performing geological exploration
works, approves the amount of the financing 1o be provided for each
exploration target, controls the accuracy of the performed work,
decides whether the exploration or {and) the exploitation should be
continued or haftod if it estimates that it is not economic or if it has
adverse effects on the environment, if it generates ecological
desequilibria, if it proves hazardous to the population, ete.
Al the geolapical exploration and exploilation works for geothermal
resonrces are nowadays apreed upon, financed and followed up by
NAMR.

5. CONCLUSIONS
TORADEX S.A. objectives for 1995 include the continuation of the
invesiigatiun of the Jwassic - Cretaceous reservoir in the north of
Bucharest pned the stari-up ol the investigation of the Cainozoic
voleaniv formations in the Eastern Carpathians, by drlling and
production 1esis.
Within the hroad strategy of development and use of the identified
penthermal resourees, FORADEX will submit, in order to be agreed
upon and {inanced, the projects and the studies indicated in
TAREK 3 Appendix 4.
TABLES 413 (Appendix 5 14} include all available statistical data,
CONCETNING:
TARLYE. 9. Fresent and planned production electricity
TABLE S Utilization of Geothermal energy for electricat
pencedion i Decermber 1094
TARL I 0 ttitizalion of Geothermal enerpy for directheat in
December 100

TABLI7: Summary fable of Geathermal direct heat uses
TABLE R None nse of Geothermal heat pumps
TARLE 9: Information about Geothermal localities



TABLE 1{: Wells drilled for electrical and combined use of
Geothermal resources from January 1, 1990toc December 11, 1994
TABLE 11: Wells drilled for direct heat utilization of Geaothermal
resotrces from January 1.1990 to December 31, 1994

TABLE 12: Total investments in Geothermal in {19%4) US $.
Notice the oufstanding financial effort dedicated fe drilling wells,
out of which only about 30% are used for direct heating-dwellings,
greenhouses, industry, balneology, while the others are ahandoned or
stand-by, due to technical reasons or to the absence of interested
consumers, as well as the low weight of electrical generation in the
overall utilization of geothermal energy as a prospect for year 2000
THal investnients

In order to achieve owr projects, we require the support of
international organizations - both for conducting the studies, and for
the acquisition of modem equipment and technologies, lor efficient
use of the energy of geothermal waters and for the building of iourist
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and halneological facilities thai would benefit by use of this sowrce
of cnerpy and health which abounds in the territory of Romania.
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TABLE 4. PRESENT AND PLANNED PRODUCTION OF ELECTRICITY

Geothermal Fossil Fuels [ydro Nuctear Taotal

Capa- | Gross Capa Gross | Capa | Gross _Ez;pa Gross Cap‘a"_ Gross
city Prod. cily Prod. city Prod. city Prod. city Prod.
MW | GWhiyr | MW | GWhsr | MW | GWhyr | MW | GWhyr | MW | GWhr

In operation in Jan.1995 | - - 16980 | 46000 | S670 | 13000 | - 22650 | 59000

Under construction in =20 | 700 930

January 1995 . L

Funds committed, but -

not yet under

construction in January

1995 I

Tatal projected use by 2 16 15000 | 48000 sao | 160000 T ta0n | 12000 | 22300 76000

2000

TABLES. UTILIZATION OF GEOTHERMAL ENERGY IFOR ELECTRICAL
GENERATION IN DECEMBER 1994

R Data for 1994;

Locality Power Plant Year No.of | Status | Type nf_]l— Linit ‘Toial Annual Energy | Total under
Name Commiss. | Units Unit | Rating | Installed Prog.” Constr. or
l Cap. l Flanned
MW MW GW/yr MW
Total None ’W | N R
TABLE 6. UTILIZATION OF GEOTHERMAL ENERGY FOR DIREC'T HEA'L

IN DECEMBER 1994

1 = Industrial process heat

C = Air conditioning

A = Agricultural drying

TI? = Fish and other animal farming

kAl

Etl

B = Space heating,

S = snow 1welting

B = Bathing and swinuning

G = Greenhouses

() = Other {please spevily by toolnote)
Enthalpy information ig given only if there i3 steams or two- phase flow

Energy use (TJ/yr) = Annual average water flow rate (kp/s) x [Inles u\mp.r”( ') Joktet 1emp,(nf‘)] x (11319

Maximum Utilization Annual Utitization
Locality Type' | Flow Temperature (') Enerpy use | Aver. | Energy Load
Rate Tlivr Flow Use” Factor
’ Rate '
kg/s Inlet Ouilet 1 F 8 G B kgfs Tlyr
SATU MARE (3] }] 12p 65 20 Y }5 2 g 36 0.65
CARE] DB 5P 45 23 2 ) 3 8 0.6
ACAS G 15 A 65 30 26 ] 26 0.38
TASNAD DBG | 10A 70 15 6 4 |17 8 37 0.75
SACUIEN] DBGF | 22A B0 30 11 6 22 28 10 12 e 0.53
MARGHITA DB 121 65 25 N 28 9 49 0.77
MIIAI BRAVU G 6 A 65 25 12 3 i3 0.42
BOGLIS H 12A 43 0 17 10 17 0.85
305
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BORS G 25 A 118 s 120 11 120 0.44
ORADEA DGR 85 A 83 0 51 210 55 35 65 451 0.76
ALESD B ip 48 25 7 2 7 0.45
LIVADA FDB 10 A 88 30 21 19 7 il 47 0.62
FELIX B 150 A 45 20 - 240 | "121 240 0.81
MADARAS B 5A 46 25 7 2 7 0.45
SALONTA G TA 81 30 26 4 26 0.55
CIUMEGHIU FGB 12 A 92 35 12 23 B 6 43 0.48
MACECA FGB 15P 65 25 17 22 B 9 47 0.6
DOROBANTI GB 15P 60 25 32 4 6 36 0.52
CURTICL DGB 2P (23 0 18 5 ¥ 14 60 0.65
IRATOS 1B 1ZA 44 30 2 7 6 10 0.47
SOFRONEA DB 6P 4) 25 3 5 2 5 0.38
ARAD B 12 A 38 25 12 7 12 0.6
NADLAC DR 10 A 75 25 16 19 8 6 43 0.65
SANICOLAU IDB 50A 78 20 21 175 10 33 206 0.65
SARAVALE DB 8A 75 30 1% 5 4 23 0.50
TOMNATEC G S50 A 77 25 164 24 164 0.48
LOVRIN DGB 40 A 18 30 a5 50 20 26 165 0.65
TEREMIA DB 12 A B85 an 5 20 10 5 35 .40
JIMBOLIA IDGB 55 A 30 25 86 135 35 7 36 263 0.66
TIMISOARA DB 15 A 42 30 G 20 11 26 0.75
HERCUILANE B 75 A 60 kI 252 64 252 0.85
OLT VALEY DB 22A 90 a0 40 82 15 122 070
N. BUCHAREST DB 5P 60 25 2 S 17 B0 Q.50
Total 792 [ 202 § 44 | ove | 643 | 868 | 561 2753
? For TABLE 4 i Max flowrate x load factor - Days in use /year
TABLE7 SUMMARY TABLE OF GEOTHERMAL DIRECT HEAT USES
" Inst. thermal power {(MW) = Max. water flow rate (kg/s) x [Iniet femiprt "Cy Oullet tcmp.(OC;] x (.004184
# Energy use {T]/yr) = Annual average water flow rate (kg/s) x [Inlet tc-mp,(_n(‘j-()utlct temp.(BC)] x ().1219
Installed Thermal Fower [MW) Energy Use” [Tifyr]
Space heating a2 996
Bathing and swimming ) 868
Greenhouses L 643
Fish and other animal farming 2 44
Industrial process heat 10 202
Subiotal 35789
Total 1644 0
R e e e
TABLE & GEOTHERMAL HEAT PUMPS
v Thermal energy used (Ul/yr) Annual average gpeothermal water flow rine (kg/s) x | Inlet lemp,(o(_‘,)-()llﬂet temp.(OC)] x0.1319
Locality Heat Source COP-fiactor Heat Fump Rating Thernal Energy Used in Heating Mode"
°’c Mw_(Ouiput) Tlfyr
Tolal i None

TABLE 9 INFORMATION ABOUT GEOTHERMAL LOCALITIES

1y

2!

k3

Main type of reservoir rock
Total dissolved solids (TDS) in water before flashing. put v for vapor dominated

R = Regional assessment
P = Pre-feasability studies
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N = Identified geothermal locality, but no assessment information available

F = Feasability studies (Reservoir evaluation and Engineering studies)
U = Comumercial utilization
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Location Reservoir Status” Reservoir
To Nearest 0.5 Degree in Jan, 1995 Temp.(’C)
Locality L.atitnde Longitude Rm;]-(i’ ; _I[),qm];mo;d? Estimated | Measure
R ! mafkg @
SATUMARE 47.48 22.53 sand i 4000 uUp 88
CAREI 47.42 2208 | wamd - Tat00 U [T en
| ACAS 4755 | 2247 sand | 600 U 90
TASNAD 47.29 22.35 sand P 109769 U 88
SACUIENI 47.21 22.06 I B T 90
MARGHITA 47.21 2221 Tsand L2500 U 85
| MIHAI BRAVU 47.16 2157 ~sand C 4500 U 60
BOGHIS | 4109 244 | sand a0 U a8
BORS 47.07 21,49 linestone T 0 F 135
ORADEA 47.04 21.56 limestone 120 F ] ee
ALESD 47.04 222 limestone 5000 U 52
LIVADA 47.03 2S00 | lmestone (= U 107
| FELIX 700 | 2201 fimestane g0 u T T m
___ MADARA$ 46.50 2042 |7 sand | 7 w00 | U 62
SALONTA 46.48 2141 sand 1200 3 95
CIUMEGHIU 46.44 2135 | sandstone 4000 I 120
ZERIND 46.38 21.32 ©sandstone | 6200 r 98
MACEA | 4624 21.19 _ sand S 2100 U 72
DOROBANTI 46.22 2105 | sand oo U 74
CURTICI 4621 2119 | send i U U e
IRATOS 46.19 212 | sad | oWz U 64
SOFRONEA 46.17 21.19 sand | 1400 U 70
ARAD 46.11 2119 Csand 1400 o up 2
NADLAC 46.10 20.45 Csand f 2400 U o 84
SEMLAC 4607 | 2056 |  sand 2500 1 U . 65
SANICOLAU MARE 46.04 2035 | sand 1100 uF_ | 88
| SARAVALE 46.04 20.45 Csand 2400 UP %0
| PERIAM 46.02 20.53 sand 2000 R 80
VARIAS 46.01 20.58 sand T U 65
| TOMNATEC 4559 | 2040 sand 3600 v 84 |
~ LOVRIN 45.58 2046 | s 2700 v T e
TEREMIA MARE 45.56 2030 snd Cason T TTuR 90
CComtosumars | s [aw e || R T Tw
GRABAT 45.52 2048 | sand LR 83
LENAUHEIM 45.52 2048 | smd | 9500 | RP - 82
JIMBOLIA 45.48 2043 | smd | 28O0 U ] 88
BERECSAU MIC 45.46 2101 sand i - R 77
TIMISOARA 45.45 T4 | sad J o | U T e
HERCUL.ANE 44.50 22.20 limesione } 4500 v R L
OLT VALEY 45.16 24.21 silistane ! S1zg u 98
OTOPENI | 4433 2607 | limestone L 200 | U 66

TABLE 10, WELLS DRILLED FOR ELECTRICAL AND COMBINED USE
OF GEOTIIERMAL RESOURCES FROM JANUARY I, 1990 TO DECEMBER 34, 1994

(Do not include thermal gradient wells less than 100 m deep)

[}
Type or purpose of well
T = Thermal gradient or other scieatific purpose ' = Troduction
E = Exploration I = Injection (" = Combined electrical mnd ditect use
- Total flow rate at given welthead pressure (WHI')
Locality Y ear Well Type ol Lotal Max. Fhnid well Output”
Dnlled Nwmber wen" Pyepth Temp. Enthalpy estimated
Flow Rate WHP
ny e ki kg kgfs bar
Santandrei 1994”7 1720 L Caseo | s L ] se |8
? To be finished in 1995 T BT
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TARLE 11. WELLS DRILLED FOR DIRECI IIEAT UTILIZATION
OF GEOTIIERMAIL. RESOURCES FROM JANUARY {, 1990’10 DISCEMBER 31,1994

‘Type or purpose of well and manner of production

Use one symbal from column (a) and one from: column (b}

(a)

T =Thermal gradient o other scientific purpose
E = Exploration
P = Production

n

I =1njection

C = Combined electrical and dircet use
Total flow rate at riven wellhead pressure {WITF)

(Do not include thermal gradient wells less than 16K} m deep)

{m
A = Artesian
P= Pumped

F = Flashing

Locality Year Well Type of Talal Max, Fluid Well Output”
Drilled Number well! Depth Temp. Enthalpy estimated
Flow Rate WHP
m 0w klfkg kg/fs (bar or m)
SATU I-LI__ARE 1990 [ Mas0 67 e 36 -5 m
PERIAM 1990 o o1 58 10 -
VIDELE 1990 | nu A0 . 8 96 m
OTOPENI 1950 204 2 T 20 60 m
MOARA VLASIEI 1950 R e 24 40 m
BUFTEA 1990 a0z |40 [ TABAND 0.7 -
INSURATEI 1990 _1sst 60 7 8 1 bar
SEMLAC 1991 1462 5 e [3] -34 m
AVITIM 199) 134 s 4 -30m
COVACI 1991 1451 53 - 25 -
SNAGOY 1991 Cazza | B3 ~ 20 -36m
BALOTESTI 1991 BEETE 74 1 28 40m
MOARA VLASIE! 1991 2829 _m L 35 -40 m
CALIMANESTI 1992 250 91 28 6 har
SNAGOV 1994 3200
AVIATIGL” 1994 | 2642 | EP | 210 60 20 s0m -
OLANESTI™ 1994 woe |
Total S RN (IO
K Wellhead temperatire - Drilling to be completed in 1993
TABLE 12. ALLOCATION OF PROFESSIONAL PERSONNEL TO
GEOTHERMAL ACTIVITIES (Restricted to personne! with a University degree)
{1y Government {(4)  Paid Foreign Consuttants
{2y  Public Utilities {5y Conuibuted Through Foreign Aid Programs
(3) Universitics (6) Private Industry
Year __ Professional Man Years of Effort
(n @ () [ 4) I 5 6)"
1990 6 o T 7 _ T s
e L 2 - e N ]
1992 2 3 o ! i N 18
1993 2 4 | 4 e 16
1994 2 5 5 ’ 15
" State companies (FORADEX S.A. & TRANGEX Cluj)
TABLE 13. TOTAL INVESTMENTS IN GEOTHERMAL IN { 1994) US $
R&D Ficld Development |
Include. Surf. Exp. Incl. Prod. Drilling Utilization Funding iype
Feriod & Exp. Driling % Surf. Equipment
Drirect i[ Flectrical Private Public
Million US $ Milion US % Miilion US $ I Milion US § % %
1975-1984 99 50 50 ; 100
1985-1994 36 12 12 | 100
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