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IDDP phases :
Feasibility study
and science planning
Phase II Preparing for drilling,
permitting, soliciting bids,etc.
Deep Vision decision points :
1: Review of plans
2: Funding for Phase II
3: Funding for Phase III
4: Kick-off Meeting
Phase III
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ICDP involvement:
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ABSTRACT: An Icelandic energy consortium is preparing the
drilling of a 4-5 km deep drillhole into one of its high-temperature
hydrothermal systems to reach some 400-600°C hot supercritical
fluid at a rifted plate margin on a mid-ocean ridge. Icelandic energy
companies (Hitaveita Sudurnesja, Landsvirkjun and Orkuveita
Reykjavikur) will finance a feasibility report which will be completed at the end of this year (2002), while ICDP (International
Scientific Continental Drilling Program) has granted financial support for the organisation of the scientific program. An IDDP/ICDP
start-up meeting was held in Reykjavik June 22nd - 27th 2001. An
IDDP/ICDP Workshop will be held in Iceland March 15th - 21st
2002 with international participation. Iceland enrolled as a member
country of ICDP in November 2001. The IDDP work plan is
shown to the right on this poster.

Drilling in 2004
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PURPOSE: To find out if energy and chemicals can be extracted economically from
natural supercritical hydrous systems.

BENEFITS:

Temperature

Dilute fluids with exceptionally low TDS characterize
the inland systems in Iceland. The I table shows comD
parison between Reykjanes, Nesjavellir,
Krafla,
D
Salton Sea and a typical seawater composition
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Hydrostatic 1

Depth

1. Increased knowledge on the depth
of permeable hydrothermal convection cells in natural systems at
a typical rifted margin.
2. Increased knowledge on the resource base in conventional hightemperature hydrothermal systems.
3. Better knowledge of the heat
transfer zones from magmatic
heat sources into hydrothermal
systems in sheeted dyke complexes.
4. Testing of drilling and logging
tools and surface equipments to
deal with high temperatures and
pressures.
5. Technical knowledge to deal
with hostile environments in the
roots of high temperature hydrothermal systems.
6. A step forward in the research on
ocean floor hydrothermal systems (black smokers).
7. Environmental conservation.
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Conceptual model of a convecting supercritical system
at lithostatic pressure, separated due to self-sealing from
a shallow subcritical hydrothermal system which is at
hydrostatic pressure (Elders et al. 1997: GRC-Trans. 21:
171-179).

>

The fluid composition in a hypothetical self-sealing zone coupling hydrostatic and supercritical
regime is not known, but a concentrated brine is likely to develop within and below such a selfsealing zone. The extent of such a brine development within the short lived and purely extensional high-temperature systems inside the Icelandic ophiolitic crust remains unknown until
IDDP drillings is realized.
:
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POTENTIAL DRILLSITES:

Reykjanes, the landward extension of the Reykjanes ridge. Volcanic eruptive
fissure zone is targeted at 3-5 km depth. Last volcanic eruption was 1226 AD.
The saline hydrothermal water is of oceanic origin. The drillfield is in the center of the peninsula. The eruptive fissure zone targeted is on the left hand side.

WILL IDDP BECOME AN ICDP PROJECT ?

Nesjavellir high-temperature hydrothermal system in an active central
volcanic complex on the Mid-Atlantic Ridge system in SW-Iceland.
The hydrothermal water is of meteoric origin. Drilling into >380°C
was met in well NJ-11 in 1986 at 2,2 km depth. A gravel pack up to
1600 m was inserted in order to control the well.

Pressure enthalpy diagram for pure H2O with selected isotherms. The conditions under which steam and water coexist is
shown by the shaded area, bounded by the boiling point curve
to the left and the dew point curve to the right. The arrows
show various different possible cooling paths (Fournier 1999:
Economic Geology, 94 (8): 1193-1211).

The concept behind the IDDP vision is to
produce supercritical fluid to the surface
in such a way that it transforms directly to
superheated steam along a path like F-G
in the diagram above, resulting in a much
greater power output than from a typical
geothermal well.

Krafla high temperature hydrothermal field is in an active and evolved hydrothermal complex on the Mid-Atlantic Ridge system in NE-Iceland. It includes
a caldera and a large cooling magma chamber at shallow depth below an
exploited drillfield. The hydrothermal water is of meteoric origin. Magmatic
gases were released in a volcanic episode that took place in 1975 to 1984,
seriously affected the wellfield.

An application for a preproposal support was granted by ICDP in May 2001. This was to meet our request for funds to support the operation of a Science Application Group of Advisors
(SAGA), to plan the scientific program, invite international participation and to hold an international scientific and technical workshop in Iceland 15th - 21st March 2002. The ICDP has provided funds for partial subsidy of travel cost, where necessary, for some participants. Because of the anticipated difficulties of drilling, the workshop in March needs to focus on drilling techniques
and science directly addressing the drilling strategy. An application to ICDP to fund a second IDDP/ICDP - Workshop in October 2002, addressing pre-, during-, and past-drilling science issues,
is being prepared. Potential participants are requested to submit a 1-2 page outline of their proposed studies to gof@os.is. The outline should indicate, as apropriate, their requirement for on-site
facilities and rig-time during drilling, sample request, post-drilling science plans, their likely source of funding and their need, if any, for travel funds to the workshop.
The IDDP drilling may take place as early as 2004. A full proposal to ICDP to participate in the IDDP drilling is planned for January 2003.
Deadline for application to participate in the IDDP/ICDP Workshop II in October, is July 1st 2002.

Further information: www.os.is/iddp
Acknowledgment: Thanks are due to Hitaveita Sudurnesja, Landsvirkjun and Orkuveita Reykjavikur for financing and supporting our activities in
advocating for international cooperation and to ICDP for supporting the workshops to discuss and organize the science structure of IDDP.

