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Analysis of geothermal water inflow depth inferred from well logging
—A case study of the Koshimizu town No. 2 well in east Hokkaido—

g oK BEIL-m B R
Takahiro Suzuki and Tetsuya Takahashi

Abstract

The changes of temperature, quantity and dissolved compornents in geothermal water may be generated in drilled
geothermal water wells past a few years.

Especially, decreasing in temperature and quantity, abnormal adhesion of the scale, contamination of the sand have
been named the well-obstructions, because it is a growing problem in the utilization.

The phenomena of the well-obstruction are various, many cases are lowering of the temperature and decrease in the
dissolved components. These can explain that the geothermal water of low temperature and concentration newly
flow into the well.

We carried out the some well loggings which are temperature logging, electric conductivity logging and spinner
logging in the Koshimizu town No.2 well as part of the research in November, 2002.

As the result, that geothermal water flowed into at 456m, 465m, 503m, 599m. Then, the inflow can be respectively
estimated 160L/min at 456m, 30L/min at 465m, 60L/min at 503m, 60L/min at 599m and 60L/min at deep direction.
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Fig.1 Location of Koshimizu town No. 2 well.
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Fig.2 Casing program of Koshimizu town No. 2 well.
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Fig.3 Result of temperature logging.
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Tablel A table of mesurement items

Investigation menu Date Measurement Depth (m)
Situation of flowing g%g” ? g?g tﬂ;a?nmgzgatql:-:n/tg* -
e electric conductivity
Temperature logging 2002.11.7 temperature 0.0 - 835.8
Electric conductivity logging 2002.11.7 electric conductivity 0.0 - 835.8
Spinner logging 2002.11.6 velocity of flowing 100.0 - 656.0
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Fig.6 Flowing quantity calculated from spinner log-

Fig.4 Result of electric conductivity logging.
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Fig.5 Concept of spinner logging (left: velocity of flowing fluid in well; center: relation between velocity of
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Quantity of inflow

temperature : 45.3degree centigrade

conductivity : 0.66mS/cm (convert to 25degree C.)
quntity : 460L/minute (flowing)
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Fig.7 Comparison diagram of casing program, well logging and quantity of inflow.
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Fig.8 The general concept of temperature distribution
in the well by inflow of geothermal waters.
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Fig.9 Temperature distribution of Koshimizu town
No. 2 well (500m-650m).
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Fig. 10 Situation of geothermal waters inflow in the
well.
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Fig.11 Casing program after inserting inner casing.
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Table 2 Flowing situation and chemical characteristic of geothermal waters
date Q(Lujlm"f::)y Wat((!rl;l I)evel t?dr: Sc:;:tg r)e pH co(rr\:‘ig/ztrinv)itv memo
2002.11.6 453 flowing 45.4 *8.8 *0.67 |well logging
2002.11.7 467 flowing 45.3 *8.8 *0.66 |well logging
2002.11.23 230 flowing 44.4 8.9 0.62 |immediately after inserted inner casing
2002.11.28 55 flowing - immediately after closed packer
2002.11.30 237 -12.3 52.8 9.2 0.91 |pumping up
2002.12.1 309 -24.0 54.8 9.2 0.91 |pumping up
* mark is measured at field.
B3R REKO(FHEK
Table 3 Chemical compositions of geothermal waters
sampling date Na* K Mg> | Ca™ ct:ttizln F cr Br SO | HCOy | COJ atgitgL
mg/kg 123.0 8.1 0.1 3.5 23| 102.7 0.4 6.8 | 139.1 26.4
2002.5.22 mval 5.35 0.21 0.00 0.04 5.60 0.12 2.90 0.01 0.04 2.28 0.22 5.56
mval% 95.5 3.7 0.0 0.8 100.0 - 53.3 - 0.7 42.0 4.0 100.0
mg/kg 162.6 12.4 - 2.0 7.1 173.3 0.6 26.7 59.8 50.4
2002.12.1 mval 7.07 0.32 - 0.02 741 0.37 4.89 0.01 0.14 0.98 0.42 6.81
mval% 95.4 4.3 0.3 100.0 - 76.1 - 2.2 15.2 6.5 100.0
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