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Introduction

) 2 » Svartsengi-Eldvorp region lies within the
Y . _ active volcanic zone of the outer
Revci Reykjanes Peninsula.
HAFNARFJORDUR :
KerLavik : * Reservoir characterised by:
Rtk pemsivh 1 -Uniform pressure conditions
o A i -High permeabilities

Reykjanes
RINDAVIK

-Reservoir temperature of 240°C

Map: Loftmyndirehf -——
FIGURE 1: Map of the Reykjanes Peninsula (Vatnaskil, 2012)

Obijective:

To develop a numerical model of the entire Svartsengi geothermal system, incorporating subsidence
as an additional calibration data set
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Resistivity Structure

* Resistivity profile is synonymous with that
of a high temperature geothermal field.

w Eldvrp Swartsangi E

 TEM revealed a common reservoir
extending from Eldvorp to Svartsengi with
clearly defined boundaries.
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1753y FIGURE 2: ESE-WNW trending TEM resistivity cross section along the outer Reykjanes Peninsula FIGURE 3: MT ESE-WNW trending cross section, modified from Karlsdéttir and
Y B (Karlsdottir, 1998) Vilhjélmsson (2015)
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Production History
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FIGURE 4: Production history at Svartsengi for the period 1975-2015 (Gudmundsddttir, 2016) FIGURE 5: Pressure history at Svartsengi and Eldvérp for the period 1980-2016 (Gudmundsddttir,
2016)
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Subsidence Monitoring
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Figure 6: The subsidence rate in the Reykjanes Peninsula from 1975-2014 from Eysteinsson 2000; Magntsson 2009, 2013, 2015
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Conceptual Model (1991)

* Liquid dominated reservoir at
depths exceeding 600 m. J U
e Atwo phase chimney in the NE £ ]
portion of the field. =,
ol o S T S T .
« Temperature anomaly near = Al =l

UPPSTREYMIS-
SVEDI

well 4 was interpreted as the
main up-flow to the Svartsengi
system.

o= 240°C Jainhitalina A0 Néhtrulegur gulupidi

FIGURE 7: Temperature model of the Svartsengi reservoir (Bjérnsson & Steingrimsson, 1991)
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Current Numerical Model
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Layer A Surface at 17.5 °C and 0.006 bar
Layers B-C  Caprock
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FIGURE 8: Vertical cross section, depicting boundary conditions and location of mass heat sources A, B and C FIGURE 9: Horizontal mesh showing up-flow zones A, B and C, modelled as mass heat sources
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Preliminary Results

UNITED NATIONS
UNIVERSITY

UNU-GTP

Geothermal Training Programme

Elevation. m

Elevation. m

200

400

600

1000

1200

1400

1600

1800

2000

2200

2400

2600

Temperature °C

50 100 150 200

S¥-21 (Messured)
SV-08 (Messured)
-0B/SY-21 Modelled (77)

Temperature °C

50 100 150 200

350

200 —]

400 —]

800 —]

800 —

1000

1200 —|

1400 —|

1800 —|

1800 —|

2000 —|

2300 —|

2400 —

2800 —

SV-D4 (Measured)

SV-05 (Measured)
b kg sv-owsv-06i5Y-08 Modelled (77)
———————— 5V-08 (Measured)

Elevatien, m

Elevatizn, m

Temperature °C

0 50 100 150 200 250 200 350

200 —

400 —]

800 —]

1000 —

1200 —

1400 —

1600 —|

1800 —

2000 —|

2200 —{"

5108 (Measured)
2400 N o o SV-07ISV-08/5Y-18 Modslied (77)

SV-19 (Measurad)

2600

Temperature *C

o 50 100 180 200 260 200 350

200 —|
400 —| +
600 —|
800 —|
1000 —|
1200 —
1400 —
1800 —
1800 —|
2000 —|
2200 —| +

2400 SV-11 (Messured) +

e b ok sv-11 Modeled (77) +

2600

Elevation, m

Elevatien, m

Tampaerature °C
100 150 200

260

Temperature °C

108 180 200

+ &

SV18 (Measun
o 518 Medelled (77)

April 2018



Preliminary Results

TABLE 1: Up-flow zone parameters
Source Total Area | Total Flow | Flow/Area | Enthalpy
(km?) (kg/s) (kg/m2.s) | (ki/kg)

i ’ A 0.60 215 3.57*10% 1350

. - 0.75 137 1.84*10* | 1300

’ C 0.18 95 5.18*10% 1300
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Next Steps

Further calibration to be done to model:
- Production and pressure decline

- Mass changes

- Subsidence
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