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ABSTRACT 

This country update regarding the geothermal energy 
use in Romania deals with both deep and shallow 
geothermal energy. The document presents the latest 
developments in this field, such as: the evaluation and 
the new exploitation of the Bucharest geothermal 
reservoir, the new development of the geothermal 
district heating in Oradea. Most development in the last 
years was due to the RONDINE programme, financed 
by the European Economic Area Grants Financial 
Mechanism (EEA Grants) and the Romanian 
Environmental Fund Administration (EFA). 

For the shallow geothermal sector, the most 
representative investment is the GSHP system from  
ELI NP Magurele, near Bucharest, which has recently 
entered into operation. However, the shallow 
geothermal sector encounters great difficulties due to 
legislative and regulatory acts, presently in force in 
Romania.   

1. DEEP GEOTHERMAL RESOURCES 

1.1. Agrippa Ionescu Hospital in Balotesti 

One project financed by the RONDINE programme 
was the geothermal space and tap water heating system 
for the Agrippa Ionescu Hospital in Balotesti, Ilfov 
County, North of Bucharest. A new geothermal well 
was drilled near the hospital. After completion and 
testing, a line shaft pump was installed in the well (Fig. 
1). It can produce up to 35 l/s geothermal water with a 
wellhead temperature of about 85ºC. The heat plant 
near the well (Fig. 2) supplies the primary thermal agent 
to the substation near the hospital that supplies space 
heating agent and hot tap water to the hospital. The 
existing natural gas fired boilers are still in place as 
back-up. The annual geothermal water production is 
about 270,000 m3 (depending on the outdoor 
temperatures in the cold season), and the annual 
geothermal energy supplied to the hospital about 6,500 
MWhth. 

The heat depleted geothermal water is disposed of in a 
nearby river flowing into a small lake, as it does not 
cause any thermal or chemical pollution. 

 

Figure 1. Production well with line shaft pump. 

 

Figure 2. Geothermal heat plant 
 

1.2. Therme Bucharest 

The Therme Bucharest Spa Centre is up to date the 
largest private investment in a geothermal project in 
Romania. The company obtained the all needed 
licences to drill and exploit a new geothermal well. The 
line shaft pump installed in the well supplies 
geothermal water of up to almost 90ºC to the plant near 
the Spa Centre. After treatment to remove all 
potentially harmful components, the geothermal water 
is use in on indoor and 9 outdoor pools for health and 
recreational bathing. 
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The water in the pools is recirculated, filtered and 
sterilized, and geothermal water is added to keep its 
temperature at 33ºC. The indoor luxurious vegetation 
of flowers and palm trees is individually fed by a 
computer-controlled system. Geothermal energy is also 
used to heat the treated indoor air to provide a 
comfortable ambient. The facility is opened all year 
round and can accommodate more than 16,000 visitors 
at the same time. 

Unfortunately, technical data was not available to the 
authors at the time of writing this paper. 

1.3. Extension of the Oradea geothermal  
  district heating system 

Another RONDINE project was carried out in the City 
of Oradea (western Romania), which has an over 40 
years’ experience of using geothermal energy. 

A new reinjection well was drilled about 1 km from the 
production well in the University of Oradea campus 
(Fig. 3.), and a substation (Fig. 4.) built at the Sports 
Program Highschool not far from the campus. The line 
shaft pump in the geothermal well from the University 
of Oradea campus was replaced and now supplies 
geothermal water of about 85ºC not only the university 
substation, but also the new one at the highschool. The 
new substation supplies the district heating system 
heating of the highschool and a few other buildings in 
the vicinity, the rest being used in the university 
substation. 

 

Figure 3. Drilling the reinjection well. 

 

Figure 4. Sports Program Highschool substation. 
 

The total annual geothermal water produced from the 
production well is about 21,000 m3, of which about 
20% is used by the university substation. The annual 
geothermal energy used in the new substation is about 
4,700 MWhth, replacing heat produced by the natural 
gas fired co-generation power plant in Oradea. 

After the heat exchangers at the University of Oradea 
substation were replaced by larger surface ones, the 
heat depleted geothermal water temperature decreased 
below 40ºC and can now be reinjected. At present, the 
entire geothermal water flowrate from the production 
well can be reinjected at a low wellhead pressure and 
therefore with a low power consumption of the 
reinjection pumps (Fig. 5.). 

 

Figure 5. Reinjection well site (storage tank, pump 
station, and reinjection well shed). 

1.4. Other RONDINE projects 

Three other projects were financed by the RONDINE 
programme: two feasibility and reservoir assessment 
studies and one educational project. 

The two studies carried out by Icelandic and Romanian 
specialists for the cities of Oradea and Beius 
demonstrated it is possible to further increase the 
exploitation of both geothermal reservoir and proposed 
viable scenarios for the development of geothermal 
energy utilisation. 

The educational project offered fellowships to four 
selected Romanian specialists to attend the 6 months 
training programme at the UNU Geothermal Training 
Programme in Iceland (two from companies in the 
geothermal business and two from the local authorities 
in Oradea City and Ilfov County). The Icelandic and 
local experts also organised at the University of Oradea 
2 days workshop for experts from local administrations 
in regions with geothermal resources, ass well as 3 short 
courses, one week each, on Geothermal energy 
utilisation, Chemistry of geothermal fluids, and 
Reservoir assessment and management. The 
participants were specialists from companies in the 
geothermal sector (mainly Dafora Holding), local 
administrations, and University of Oradea students in 
the bachelor and Master degree programs on renewable 
energy sources. 
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2. SHALLOW GEOTHERMAL ENERGY  
  RESOURCES AND EXPLOITATION 

2.1. General overview on the shallow geo- 
  thermal energy use in Romania 

The most important shallow geothermal application 
from Romania is the ELI-NP Extreme Light Infra-
structure, which was built in Bucharest-Magurele. ELI-
NP is the first pan-European research facility built in 
Eastern Europe which is oriented on high-level research 
on ultra-high intensity laser. The heating and cooling 
output is in the range of 5.4 MW, for a total air-con-
ditioned area of 27000 m². The ground source heat 
exchanger consists of 1080 boreholes at 125 m depth, 
the whole borehole length is 135000 m.  
The total investment cost of about 356 million € is paid 
mainly from Romania’s allocation of EU structural 
funds. 
The present day situation of this investment – according 
to [4] – is as follows: 
 The GSHP system is completed and functional, 

meaning: boreholes, hydraulics, heat pump units, fan 

coils, AHUs. 

 The “civil” buildings (office building, guest house and 

cafeteria) are operational. 

 The adjacent spaces to lab facilities (access hallways, 

offices) are completed and functional. 

 The lab spaces – equipment are currently under 

installation, building & HVAC are finished.  

 The Building Management System has allowed obtaining 

functioning data for the GSHP system feeding the civil 

buildings, during the operational year 2017. The results of 
this monitoring for the 2017 year are presented in [4]. 

 

Figure 6. ELI-NP Project (Bucharest – Magurele) 

2.2. Further considerations with regard to the  
  shallow geothermal sector in Romanian  

Unfortunately, there has not been any major progress 
with regard to the shallow geothermal energy sector in 
Romania during the last 3 years. Although Romania has 
benefitted an amount of 100 million euros for Axis 6 
“Operational Plan for Large Investments” – dedicated 
to less used RES (biomass, biogas, geothermal) and to 
high-efficiency co-generation systems, there were no 
investment projects approved in these fields mainly 
because the political reasons prevailing over technical 
reasons, and because the RES specialists are not given 
credit and support for their solutions. 

The update of the national data base for shallow 
geothermal systems is very difficult due to regulatory 
acts for permits. 
The main conclusion is that Romania is lagging behind 
with the implementation of the European Directives 
dealing with the RES use and the energy efficiency 
measures applied to government, public and 
administrative buildings, and for the investments made 
from public money. The legislative instruments in the 
shallow geothermal sector are a real barrier against its 
evolution and development. The adoption of the new 
European standards for water boreholes and geothermal 
boreholes will be more than welcome for the Romanian 
regulatory domain. 
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5. CONCLUSIONS 

The geothermal energy has a great potential for devel-
opment in Romania. This potential can be exploited 
only through a wise national strategy in investments 
and professional training 
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Tables A-G 
 

Table A: Present and planned geothermal power plants, total numbers 

 
Geothermal Power Plants 

Total Electric Power  
in the country 

Share of geothermal in total 
electric power generation 

 Capacity 
(MWe) 

Production 
(GWhe/yr) 

Capacity 
(MWe) 

Production 
(GWhe/yr) 

Capacity  
(%) 

Production 
(%) 

In operation  
end of 2018 * 

0.05 0.4 7069 61931 0.00071 0.00065 

Under construction 
end of 2018 

      

Total projected 
by 2020 

      

Total expected 
by 2025 

      

In case information on geothermal licenses is available in your country, please specify here 
the number of licenses in force in 2018 (indicate exploration/exploitation if applicable): 

Under development: 

Under investigation: 

   *  If 2017 numbers need to be used, please identify such numbers using an asterisk 

 

Table B: Existing geothermal power plants, individual sites 

Locality Plant Name 
Year 

commis-
sioned 

No of 
units 

Status Type 

Total 
capacity 
installe
d (MWe) 

Total 
capacity 
running 
(MWe) 

2018 pro-
duction  

(GWhe/y) * 

Oradea CE Iosia Nord nov.2012 1 O B-ORC 0.05 0.05 0.4 

total 0.05 0.05 0.4 

Key for status: Key for type: 

O 

N 
 

R 

Operating 

Not operating 
(temporarily) 

Retired 

D 

1F 

2F 

Dry Steam 

Single Flash 

Double Flash 

B-ORC 

B-Kal 

O 

Binary (ORC) 

Binary (Kalina)  

Other 

  *  If 2017 numbers need to be used, please identify such numbers using an asterisk 
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Table C: Present and planned deep geothermal district heating (DH) plants and other uses for heating and 
cooling, total numbers 

 Geothermal DH plants 
Geothermal heat in 

agriculture and industry 
Geothermal heat for 

buildings 
Geothermal heat in 

balneology and other ** 

 Capacity 
(MWth) 

Production 
(GWhth/yr) 

Capacity 
(MWth) 

Production 
(GWhth/yr) 

Capacity 
(MWth) 

Production 
(GWhth/yr) 

Capacity 
(MWth) 

Production 
(GWhth/yr) 

In operation  
end of 2018 * 

158 300 8 50   10 12 

Under constru-
ction end 2018 

2 5.2       

Total projected 
by 2020 

2 76.5       

Total expected 
by 2025 

        

  *  If 2017 numbers need to be used, please identify such numbers using an asterisk 

  **  Note: spas and pool are difficult to estimate and are often over-estimated. For calculations of energy use in the pools, be sure to 
use the inflow and outflow temperature and not the spring or well temperature (unless it is the same as the inflow temperature) 
for calculating the energy parameters, as some pool need to have the geothermal water cooled before using it in the pools.  

Table D1: Existing geothermal district heating (DH) plants, individual sites 

Locality Plant Name 
Year 

commis-
sioned 

CHP Cooling 

Geoth. 
capacity 
installed 
(MWth) 

Total 
capacity 
installed 
(MWth) 

2018 
produc-
tion * 

(GWth/y) 

Geoth. 
share in 

total prod. 
(%) 

Oradea Iosia Nord 2005 NO NO 19 24.2 25 78.5 

Oradea  Nufarul 1992 NO NO 5 5 10 100 

Oradea  Calea Aradului 2002 NO NO 1.6 1.6 3.9 100 

Beius Beius 2001 NO NO 21 21 25.6 100 

Sannicolau Sannicolau 1980’s NO NO 2.7 2.7 3.3 100 

Saravale Saravale 1980’s NO NO 1.34 1.34 2.21 100 

Lovrin Lovrin 1980’s NO NO 1.44 1.44 2.16 100 

Jimbolia Jimbolia 1980’s NO NO 1.44 1.44 2.85 100 

Teremia Teremia 1980’s NO NO 1.88 1.88 3.45 100 

Calimanesti Calimanesti 1980’s NO NO 10.73 10.73 18.7 100 

Otopeni** Otopeni 1980’s NO NO 0.0 0.0 0.0 0 

Moara Vlasiei Moara Vlasiei 1980’s NO NO 29.9 29.9 33.5 100 

total 96.03 101.23 130.67  

  *   If 2017 numbers need to be used, please identify such numbers using an asterisk 

  ** Otopeni City has replaced its geothermal DH system by a gas-boilers based DH system! 
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Table E: Shallow geothermal energy, ground source heat pumps (GSHP) 

 Geothermal Heat Pumps (GSHP), total New (additional) GSHP in 2018 * 

 Number Capacity 
(MWth) 

Production 
(GWhth/yr)  

Number Capacity 
(MWth) 

Share in new 
constr. (%) 

In operation  
end of 2018 * 

307* 19* 40* 40* 2* N/A 

Projected total 
by 2020 

600 40 100 

  *  If 2017 numbers need to be used, please identify such numbers using an asterisk 

  ** According to present data base; it is estimated that at least around 300 other systems are not documented at all. 
 

Table F: Investment and Employment in geothermal energy 

 in 2018 * Expected in 2020  

 Expenditures 
(million €) 

Personnel 
(number) 

Expenditures 
(million €) 

Personnel 
(number) 

Geothermal electric power 0.2 3   

Geothermal direct uses 0.5 6 8 7 

Shallow geothermal 1.0** 20 5.0** 50** 

total 1.8 31 25.5 310 

  *  If 2017 numbers need to be used, please identify such numbers using an asterisk 

  **  Estimate 
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Table G: Incentives, Information, Education 

 Geothermal electricity  Deep Geothermal for heating 
and cooling 

Shallow geothermal 

Financial Incentives  
– R&D 

National Res. Plan II, by 
competition 

National Res. Plan II, by 
competition 

National Res. Plan II, by 
competition 

Financial Incentives  
– Investment N/A 

Grants from Environment 
Fund 

DIS - “Green House” 
Program (approx. 1350 
Eur/application) 

Financial Incentives  
– Operation/Production 

Green Certificates (not 
operational, yet) 

N/A N/A 

Information activities 
– promotion for the public 

Media information (not 
on regular basis) 

Media information (not on 
regular basis) 

Regeocities training 
courses for local 
authorities 

Information activities 
– geological information No No No 

Education/Training 
– Academic 

YES, BSc, MSc and PhD 
in Renewable Energies at 
the University of Oradea 

YES, BSc, MSc and PhD 
in Renewable Energies at 
the University of Oradea 

Basics in all construction 
and polytechnic univer-
sities in the country. 
Doctoral studies in some 
of them (UPB, TUCEB 
and UOR). 

Education/Training 
– Vocational NO NO 

The 2 involved special-
ties (GSHP installers and 
GHE installers) are in 
course of official recog-
nition and inclusion in 
National Occupations  
File (COR). The occupa-
tional standards are also 
in course of elaboration.  
The specialization 
courses are not recog-
nized and endorsed by 
the Education Ministry if 
the respective specializa-
tions are not included in 
COR. 

Key for financial incentives: 

DIS 

LIL 

RC 

Direct investment 
support 

Low-interest loans 

Risk coverage 

FIT 

FIP 

REQ 

Feed-in tariff  

Feed-in premium 

Renewable Energy Quota  

-A 
 
 

O 

Add to FIT or FIP on case  
the amount is determined  
by auctioning 

Other (please explain) 

 

 


