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During exploration and production drilling in
Icelandic geothermal systems drill cuttings are
sampled every two meters. The cuttings are
analyzed on-site with a binocular microscope.
These analyses reveal the lithology and the
occurrence of identifiable alteration minerals
in the well.

After drilling, a number of samples are selected
for more detailed study, including XRD-analysis
and optical investigation with a petrographical
micro-scope.

All the data presented here are from the

This presentation shows the distribution of certain index minerals in
the geothermal wells of the Hellisheidi and (lkelduhals fields.
Production wells number HE-26 and HE-27 are currently being drilled.

Seven reinjection wells (HN-series) have been drilled.

Reykjavik Energy commissioned the first stage of the Hellisheidi
geothermal power plant (90 MWe) on 21 October 2006. This power plant will
/ to produce 270-300 MWe in 2008 and 400 MWth in 2009 (670-700 MW total).

Minerals and temperature

1 An empirical relationship between the formation temperature and the first Stuna lomsperatare depersiant minerals 1 high temporatune areas iy laiar :::llvrl‘LgES Fr:s:ilsllsa::rt:l:gd]rglr]:“r:el';lzl)-(i::'::l‘at:r
occurrence of specific alteration minerals in Icelandic geothermal systems —— w— Z
s . 5 2 _ e e . temp. T Max. temp.'C > " -
is shown in the table to the right. This relationship is based on empirical zecltes a0 120 which are from XRD-analysis.
observations from 1970 up to the present. YmHYE e 20

quantz 180 >300
*wairakite 200
smectite <200
ML 200 230
H i 1 i chlorite 230 >300
Mineral distribution s s 0
prehnite 240 >300
The figures below show temperature measurements, estimated formation temperature, N s o
s . : : = s o wollastonite >
and first occurrence of index minerals in wells at Olkelduhals (0), Hellisheidi West (HW), S—— o o
Hellisheidi Central (HC), Hellisheidi South (HS), Hellisheidi reinjection area (HN), and D
Hverahlig (HH). Minerals are plotted at the temperature given in the table above.
Hellshiol HE-20 . I o o Hallheioi HE-21
PR i o8 e i 110 e 14-03 i
0 ) HW e e HS G HN e HH ice)
0 50 100 150 200 250 300 O 50 100 150 200 250 300 0 0 50 100 150 200 250 300 O B0 120 180 240 300 360 0 100 200 300 400
o P 0 e e o
tor & - - \n
y el - ™ o
i b ol w0
4 o0
- i E : R = i o
o | 210 2™ s g
8 8
l ™ 1500
200
- 1500
- w0 "
2500 ®caldis
Sy
S Neswewana 0 s o S s e
200 w0 2 250 2500
Temperature distribution of minerals
The figures to the right show the = =1 = =1
temperature dlstrlbutl.on of the i = = e=—s == i #, — D —
uppermost observation of £ == S S l I:[ Sas
ey % i fm | = o
wairakite, quartz, epidote, B g £ s € s
and wollastonite in the 5w 5™ 5™ 5 ==
- fo D §= D f= £
wells. E o E o I E E o
z Wairakite B Quartz 2 Wollastonite 2 Epidote
o = » ®
M 6w A W AN me A5 AW ms A W Ho WS N i A S ww A v
Aea Avea hrea Avea

Practical application

Exploration geothermal wells in high-temperature areas in Iceland are generally designed and drilled as production wells. This implies that all aquifers with a temperature
lower than the desired production temperature have to be cased off.

An empirical relationship between formation temperature and the first occurrence of specific alteration minerals is used to determine a proper depth for the
production casing. This method currently gives the best estimate of the aquifer temperature that can be made during drilling. Thus, aquifers whose temperatures
are too low for production can be excluded from the production part of a well, on the basis of the absence or presence of certain index minerals.
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