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NUMERICAL TYPES OF MODELING OF
GEOTHERMAL RESOURCES

Elena ZIERLER, Maria DURGAU?

Résumé: Types de modélisation numérique des ressourcesthggmiques. Les
modeles numériques sont différentes, selon le ddgr&omplexité, a savoir les
modeles localisés paramétre du distribués complekexzun ayant la possibilité de
représenter les conditions physiques uniques et pdepriétés. Lumped modele
parameétre peut effectuer un suivi précis des irsditeeproduction.

Mots-clés:les modeles numériques, lumped modeéle, indicesatiiption.

1. Introduction

Different approaches have been applied in assesgijgtemperature geothermal
resources in Iceland, for example, in areas of melwic, analytical and numerical
approaches. The volumetric approach recoverabkrwes are estimated as a fraction of
energy in the original place. Essential weaknesth@fmethod is the assumption of fixed
factor of recovery, while strong energy recoverpeateds on the actual physical conditions
and properties of the reservoir. These numericaletsocan take into account the physical,
- which can be matched to the response of productiod other observational data.
Complex physical methods of analysis were also ldpeel as based on description of
geothermal resources.

Numerical models are different, depending ondagree of complexity, namely,
lumped parameter more complex distributed modedghehaving the opportunity to
represent the unique physical conditions and pt@serLumped parameter model can
accurately track production indices.

2. Modeling and validation

Svartsengi model used to measure a given geothdietthin SW Iceland is well
suited for testing of operating models and numénoadeling. This model was studied in
1976 and was used to study the exploitation of lggotal waters, which are then
transported by pipeline in the towns and villagearby space heater. Geothermal waters
are also used for power generation. In 2006, m8aaltsengi have an installed power of
46.4 MW of electricity.

3. The conceptual Svartsengi

Svartsengi system conceptual models, describinglitons and development of
natural characteristics. It should be noted thatdépth of 2500 m down warm salt water is
in a buoyancy force due to the development of cotive cells developed in the water.
This convectivitate is considered to be hamperethbyporosity of the rock to a depth of

! University of Oradea, Faculty of History, Geogramnd International Relations, No. 1 University
Street, Oradea, Bihor, Romania, E-malenavasii@yahoo.com

2 University of Oradea, Faculty of IETI, No. 1, Uniggy Street, Oradea, Bihor, Roménia, E-mail:
mariadurgau@yahoo.com




234

Elena ZIERLER, Maria DURGU

300-500 m. The phenomenon formed by filling thegsowith mineral changes is evident
when salinity of geothermal water is cooling dov@8trata of sedimentary rocks at lave
Svartsengi consist mainly of basalt. High permégbdeothermal systems are primarily

associated with sedimentary strata boundariegufies; and limits intrusion.

The study presents a conceptual Svartsengi ovejd2Bfals temperature leading
to a better determination of formation temperatdiee analysis identifies three different

aquifer systems in reservoir Svartsengi hamely:
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Fig. 1. (@) Svartsengi model of production and injectids). History Svartsengi model
for withdrawal. Interpolation is shown with bladhés.
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Solving the model was developed after Svartsengi §tudy monitored by thirty
years, in the period 1976-2006. The average estinannual production and use of
injection is a chart in steps of data. As showkign 1 (a) production history is captured in
three steps. Similarly injection is rendered witlo lines. Interpolation pressure, history of
withdrawal based on data from three wells, is shawnFig. 1 (b) using a spline
interpolation curve that consists of selected dayapoints. This simple approach to
production, injection and pressure history belihvat withdrawal can significantly affect
the modeling results, as it is well known that rides in production rates are average
pressure function.

4. The number model

Model Svartsengi use mesh layer 169 known elen@ntsring a horizontal layer
volume of dimensions 100x100 km and 2700 m dep#én se Fig. 1. Therefore meshes
have 1521 items in total, of which
338 are inactive from the beginning
and know the basic layers that have a
constant physical conditions. Initial
physical conditions are determined by
a temperature gradient 1000C/km,
with a corresponding hydrostatic
pressure gradient.

This is a common approach, £%
as seen. Limit physical conditions can
be seen in Fig. 1 for lateral faces
allowing fluid into the model based
on pressure, the geothermal area. A
low permeability layer surrounds two
sides of the chimney type 300-600 m 0 50 100
as indicated by simulation. Properties
used as physical constants in
Svartsengi model is based on linear
relative permeability curves that are
used for water and water vapor with a
saturation of 4 to 5%.
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5. Numerical Results

A geothermal aquifer of high
permeability with isotropic
permeability of 100 md was selected
as an initial depth of 2100 m thick
section. Around the reservoir is the
isotropic permeability of 5 md where 40 ' .
it was selected an initial depth of

1800 m thick section. Injection of 93

MW heat is refilling the tank. Fig. 2 Horizontal distribution of material elements
mesh Svartsengi. Central area of a geothermal
deposit is shown in the bottom of Figure
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If we use as indicators of decreased five obsermati
e by subject;
« withdrawal pressure of 1 bar for misconduct,
« enthalpe produced with a 20 kJ / kg of misconduct,
« temperatures from 1050 and 1350 m and
e perimeter surrounding the departure of 2°C.

Note that using indicators calculation of pressaral withdrawal of aquifer
temperature can be seen in Figure 3. We have i®c#se four parameters of optimization;
injected hot water temperature, energy flow, petiiiga and productivity index of
tenofovir and exloatat perimeter. The main featwkthe model and the best parameter
estimation are presented in Figure 3.
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Fig. 3. The physical characteristics of the model Svagserhe five best values of parameters are
presented in the right

In general, the contribution from each observatiodicates that the reservoir
pressure and temperature are the most sensitiwecdititribution of each parameter of the
objective function, measured by the disturbancalicating that the injected water
temperature is contributing to the permeabilitytted perimeter, whereas other parameters
did not contribute significantly. Parameter indemthow the relative sensitivity is
sensitivity. Sections of vertical and horizontabtieermal deposit in 1976 and 2006 are
presented in Figures 3 and 4, illustrate the efféprroduction.
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Comparison to other models
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Fig. 4. Comparison of constant pressure for a withdravwahfproduction of
200 kg/s for different models Svartsengi

6. Conclusion

SVHeat 2D or 3D provides SVHeat more advanced ttwlsreate geothermal
simulation models, which would be difficult or imggible to create using key frames for
individual sedimentary layers. The conclusion ab tbhapter is the acquirement of the
fundamentals and techniques related to the follgwiossibilities:

¢ Creating hierarchies of geothermal areas;

¢+ Types of spatial distortions and their effects loa éxploitation of geothermal

resources;

¢ Areas of mesh deformation using the tools of tramsétion;

Areas of mesh deformation using the Skin modified Blex;
¢ Setting up and solving the dynamic simulation.
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