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Application of various temperature measurement methods in Well - GR1
in Qinghai Gonghe hot dry rock
MA Zhemin', TAN Xianfeng"?, HAO Junjie’, LIU Xiao'*
(1.Shandong Lunan Geological Engineering Survey Institute {The Second Geological Brigade
of Shandong Geological Survey Bureau), Jining Shandong 272100, China;
2.Shandong Geothermal Clean Energy Exploration and Development Engineering Research Center »
Jining Shandong 272100, China ;
3.Second Hydrogeological Engineering Geological Brigade of Shandong Geological and Mineral Exploration
and Development Burean, Dezhou Shandong 253072, China)
Abstract: Temperature is an important indicator for evaluation of hot dry rock geothermal resources. At present, most
temperature measuring instruments for geological survey work only can work below 180°C. However, with the increase of
the depth and temperature in hot dry rock drilling, downhole temperature may exceed the tool measurement range, or error
may occur in temperature measurement due to high temperature and high pressure. During drilling of hot dry rock
Well - GR1 in Qinghai Gonghe hot dry rock, single-point temperature measurement was performed with BZM electronic
multi-point thermometer, MTCHT ~ H thermometer and multiple groups of thermometers in conjunction with multi-point
continuous temperature measurement with the SKD — 3000B logging truck and GRY — 1 borehole inclinometer. Comparison
of the measurement results show that single-point temperature measurement is closer to the real temperature, but it has low
efficiency and poor accuracy; the GRY —1 tool gives lower temperature due to slow temperature transmission caused by heat
insulation. It is necessary to develop accurate, effective and economical high-temperature measuring instruments or methods.

Key words: hot dry rock; drilling temperature measurement; high temperature measurement; single-point temperature

measurement; multi-point continuous temperature measurement
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Table 1 Drilling structure
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Table 2 Temperature measurement methods
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Fig.2 BZM electronic multi-point thermometer
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Table 3 Logging data with multiple grouped thermometers at the well bottom
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Table 4 Multi-point continuous temperature measurement
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Table 5 Single-point temperature measurement data
of Well - GR1 at different times

n RO R I R C
AR RN P

1 2017—03—29 141 220 204 213

2 2017—04—09 152 234 212 222

3 2017—05—24 197 236 220 223

4 2017—08—24 289 242 218 226
FH 221
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Fig.11 Comparison of temperature measurement curves

between different temperature measurement methods in Well - GR1
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Table 6 Well - GR1 temperature gradient calculation results
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