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Location of Orosháza

Orosháza is a small town of 30.000 inhabitants in

South-East Hungary on the Hungarian Great Plain.

É

The city besides its food industry, machinery and glass factory

has been famous for its Spa for almost a century, which is

located in so called “Gyopáros” district. The Spa, which also

includes an open air lake with high TDS water is based on

thermal waters gained from the Upper-Pannonian sandstone

reservoir at the temperature of 45-55°C.
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Orosháza
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Gyopáros district and its Spa

The „Gyopáros” Production and Reinjection Geothermal System

Gyopáros in the 1930s

New main building of Gyopáros SpaSymbol of Gyopáros: the Tower 



The Gyopáros geothermal project: preliminaries 

2004: Completion of enlargement and reconstruction of the Spa. The 

production of heat energy for the Spa based on gas-fired boilers. 

Completion of geothermal well T4.

2008: Preparation of feasibility study  titled “Zero Emission Geothermal 

Utilisation in Orosháza” by Porció Ldt. on harnessing geothermal 

energy in Gyopáros Spa. 

2008: Submission of licensing documents elaborated by Porció Ltd. for 

water rights permission.

2008: Submission of application for non-refundable support from the state 

with 50% of the total cost of investment by the Municipality of 

Orosháza.

2009: Signing the support contract for 50% eligible costs of the project.

2010: Public procurement and signing the main contract agreement with 

Porció Ltd. The scope of the job: general design and turn-key 

implementation of the geothermal system together with the necessary 

modifications on existing heat production of the Spa.
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The Gyopáros geothermal project: implementation

Main steps of project execution:

1. Designing of the technology 

process and preparing detailed 

plans for implementation.

2. Constructing secondary 

distribution network between    

the houses of Spa.

3. Drilling reinjection well V1.

4. Drilling reinjection well V2.
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5. Constructing geothermal pipelines to reinjection wells.

6. Building the „Pump House” and constructing geothermal technology.

7. Electrical works, implementing automation and remote monitoring network.

8. Test run and startup on 15th November 2011.

9. Official handover ceremony on 24th November 2011.

Three dimension plan of the geothermal technology    
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T4
Production well
2004

V1 
Reinjection well

2010

V2
Reinjection well

2011

SPA

Location of geothermal wells in Gyopáros
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Gyopáros Spa, lakes and drilling points indicating distances between them



No. Year Function Bottom
Open layers Static   

levelfrom to length

T4 2004 production 1 560 m 1 415 m 1 553 m 67 m -28,8 m

V1 2010 reinjection 1 550 m 1 475 m 1 533 m 43 m -25,9 m

V2 2011 reinjection 1 565 m 1 417 m 1 555 m 54 m -28,3 m

The geothermal wells

Remarks:

1. Most of the production and reinjection doublets in sandstone environment in Hungary have

the character of that layers are opened at different depth for production and reinjection.

Surely, the exploited water comes from a deeper position in order to have the higher

temperature. Continuing this idea, investors have the advantage of lower project cost

because of two factors:

• the shallower (reinjection) well is lowered, the cheaper the drilling is.

• the closer the wells are to each other, the less expensive pipeline is to be laid.

2. With the Porció Ltd. we did not follow this practice when were designing and implementing

the Gyopáros P+R Geothermal System. We are convinced that mixing of different quality

waters or drawing down layers by production and pumping up other ones by reinjection

should be avoided. Therefore each Gyopáros well has the same bottom depth and open

interval so, similarity in water chemistry is not accidental.
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Sandstone layers opened  in the wells and possible extension of the layers
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Main Components

T4

V1

V2

Water chemistry

Both the chemical composition of the waters and the combination of separated gases

form the Gyopáros wells represent great similarities.
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Composition of separated gases

T4

CH4

N2

O2

CO2

GWR: 331,75 l/m3

V2

CH4

N2

O2

CO2

GWR: 363,83 l/m3

V1

CH4

N2

O2

CO2

GWR: 545,36 l/m3
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Technology process 

V

VV

Production well

T4

Reinjection well

V2

Reinjection well

V1

Silencer

Booster 

pumps

Heat-

exchanger

ESP

Buildings of the Spa

Filtering unit

Step 1

Hydrocyclon
30µm

Sandy water

Filtering unit

Step 2

Wire screening
10µm

Filtering unit

Step 3

Wire screening
5µm
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Sand removal from the geothermal water is crucial

element of reinjection in sandstone. It. Is especially true

for the Upper-Pannonian sandstones, which are usually

badly cemented, heterogeneous and argilliferous.

The following 4 slides introduce of the main elements of sand removal, which represent best the innovation. 

Simplified connection chart of geothermal technology

HSZ



The hydrocyclone – 1.
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Hydrocyclone efficiently may separate solid particles from

the geothermal water.

Strengths:

• No need for regeneration.

• Continuous running.

• No moving parts inside.

• Acceptance of high concentration of particles.

Weakness:

• Narrow operating range with the flow-rate.

Design principles:

It was quite obvious that we had to intend to use as few

geothermal water as possible to cover energy demand of

the Spa. The less amount of water is exploited, the less

amount of it to be reinjected and the less electricity

consumed by pumps. Therefore, flow-rate of the water

had to be fitted to actual demand, and if it is so, it would

vary between 10-28 m3/h depending mostly on the

ambient temperature. Then we found out that

hydrocyclone could only be flexible enough if at least 4

smaller units had been installed and, a proper control

system had been used.The hydrocyclone tower
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The hydrocyclone – 2.

The program as the „HSZ” pump runs

Schematic chart of hydrocyclone units on the control screen

The control software switches on or off the hydrocyclone

units in the function of geothermal flowrate in order to

maintain pressure drop around constant.

An additional impact by the use of „HSZ”

pump (see the chart) ensures a kind of

„fine-tuning” by recirculating a certain part

of clean water. The task for the pump,

which is equipped with variable speed drive

is shown on the diagram above.
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The wire screening filters – 1.

Reducing sand contamination further down

from 30μm to 5μm can be achieved in two

steps with wire screening filters.

Strengths:

• Practically no limit for the number of

regeneration.

• No moving parts inside.

Weaknesses:

• Regular need for regeneration.

• High concentration of particles needs large

area of filter.

Design principles:

Each of the filter blocks, i.e. pre-filter of 10μm

and post-filter of 5μm had to include at least to

units in order to ensure continuous operation

during the intervals of regeneration. The area

of filter units were calculated with considering

sediment sampling of particles in the water.

Wire screening filters under construction
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The wire screening filters – 2.

Regeneration program for filters

Schematic chart of filter units on the control screen

A booster pump taking the water from the clean side

together with a small storage tank are installed to

make the pressure and store the volume suitable for

regeneration of filter units. The filters take it in turns

being regenerated. This is controlled by the

automation system.

High efficient regeneration of the filters is key

element of the whole geothermal technology.

The control software executes the following

process:

• Motorized valves gradually disconnect the

unit from the loop.

• Then two sudden strokes of waterjet

backwards with the normal flow shake off

the sand from the filter screen.

• Shortly afterwards a higher quantity of

water flushes the filter house.

• Valves return the unit to the loop.
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Other main equipment: the deep well pump

Starting                            and                           finishing

instalment of the electrical submersible pump (ESP)

Pump: Grundfos SP30-11

Motor: Franklin High temp

VSD: Procon (Hungary)

Depth: -168m

Tubing: 4 ½”

Flow-rate: max 30 m3/h

Head: 85 m

Speed range: 21-45 Hz

Operational experience:

The ESP installed in

November 2011 was

running for almost 5 years

(42000 hours) without

stopping or breaking down.

When it was pulled out in

September 2016 from the

well it was still capable to

run. It’s fairly rare situation

in Hungary.



The „Gyopáros” Production and Reinjection Geothermal System

Other main equipment: the heat exchanger

The heat exchanger was placed with crane in the pump house

Manufacturer: Sondex

Nominal capacity: 1090 kW

Operational experience:

During the first heating season in

January 2012 weather was bitterly

cold. Outside temperature dropped to

-20°C and it remained durable for

weeks. Then output capacity of the

heat exchanger exceeded 1300kW,

20% more than its nominal power, so

it was unnecessary to switch on the

gas boilers.

The heat exchanger was dismantled

twice in the last 5 years. Due to the

proper closed loop technology no

scaling was detected in spite of that

characteristics of the water is

definitely of deposit-making type.
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Other main equipment: the booster pumps

Type: Grundfos CR20-10

VSD: Procon (Hungary)

Flow-rate: 20 m3/h per each

Head: 125 m

Installed: 4 units

Operational experience:

Booster pumps originally designed to

help reinjection have been out of

operation since the start-up in

November 2011.

Nowadays they are used occasionally at

a very low speed (~30Hz) to mitigate

load on the ESP.

Booster pumps: 2 units for each of the reinjection wells
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The control software

Initial sheet of the control software containing the whole technology process
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Replacement of natural gas fulfilled

Summary of measured energetic data showed by the control software

During elaborating the

feasibility study of the

Gyopáros geothermal project

Porció Ltd. calculated that the

annual energy supplied by

geothermal would be

16 577 GJ.

Production of geothermal

energy started on 15th

November 2011 and was

gradually extended to every

single building of the Spa the

next week.

Summarized consumption

measured by heat meters in

the buildings of the Spa

reached the figure above on

21st November 2012, as it

can be followed on upper part

of the chart. This evidenced

both the good quality of

calculation and excellent

operation of the system.



Thank you for your attention!

Address: 1021 Budapest, Ötvös János u. 3.

Telephone: +36-1-214 3727, fax: +36-1-214 5953

E-mail: porcio@porcio.hu

Web: www.porcio.hu
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