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Abstract: Archean granite gneiss reservoirs are complex in lithology and rich in mineral types, with a large burial depth
and high reservoir temperature, and high temperature has a significant impact on rock pore structure and flow characteris-
tics. This paper used samples of Archean granite gneiss outcrops for experiments to evaluate the temperature sensitivity
of permeability and the stress sensitivity under different temperatures and explore the response characteristics of permea-
bility to temperature and effective stress. The results reveal that for the samples of granite gneiss blocks with permeabili-
ty ranging from 0.1 mD to 1 mD, the permeability under the room temperature of 20 °C and the effective stress of 20
MPa is 1.66-2.04 times higher than that under the reservoir temperature of 170 °C and the effective stress of 20 MPa, and
the permeability declines exponentially with the rise in temperature. Under nitrogen flooding conditions, the stress sensi-
tivity of granite gneiss reservoirs at 20 °C is moderately strong, and the stress sensitivity at 100 °C and 170 °C is moder-
ately weak, which tends to weaken with the increase in temperature. A moderate temperature within 200 °C is beneficial
to improve rock strength and weakens the stress sensitivity of rock.
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Tablel Basic physical property parameters of
granitic gneiss samples

gy KE/em  EHfR/em  fLBEUE/%  BEH/mD
Ar-M-2 4.374 2.539 4.1 0.156
Ar-M-3 4.994 2.550 8.7 0.177
Ar-M-5 4.940 2.545 5.7 0.660
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Fig.1 Composition of core holder at high temperature

and high pressure
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Table2 Temperature and pressure characteristics of Archean
granite gneiss reservoirs in Bozhong Depression

e WA 2 PR 2R 2R

J /m JeAl e JiMpa SIER%K

BZ13-2-B  4702.0 WA)Z 1571 46.545 1.104
BZ19-6-D 4499.8 EEHTZ 1559 48715 1.153
BZ19-6-E 5500.0 EEHrSZ 1720 49.777 1.127
BZ19-6-F 5656.0 #&/KSJZ 1798 49.735 1.065
BZ19-6-G 5079.0 HEHZ 1623 49.354 1.130
BZ19-6-H 5367.0 &M <Z 1707  48.597 1.090
BZ21-2-D  5529.0 = 187.4  53.740 1.100
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Fig.2 Characteristics of permeability variation with
temperature under different
confining pressures
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Table3  Functions of permeability and temperature under different confining pressures

FE [/ Ar-M-2 Ar-M-3
MPa WA LTS WA KRB
5 Koo (0-515 = 0.0067 +7.286 107 x 'rl) 0.847 Koo (0690 - 0.0097 + 2.781 x 107 x 7'2) 0.925
10 Koo (70779 = 0.0047 + 5.434x 107 1'2) 0.987 Koo (0032 - 0.0027 - 4.024 x 107 x 1'2) 0.937
15 Ko (~1:029 - 0.0027 + 1.010 x 1070 x 1'2) 0.895 Koo (-0-067 - 0.0147 + 5.088 x 107 x 1'?) 0.930
20 Koo (~1:553 - 0.005T +9.197 1070 x '1'2) 0.958 Koo (-0-839 - 00117 + 3.521 107 x 1'?) 0.990
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Fig.3 Permeability damage rates at 170 °C under different
confining pressures
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Fig.4 Stress—sensitive characteristics of granite gneiss

reservoirs at different temperatures
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Table4 Evaluation results of stress sensitivity of granite

gneiss reservoirs under different temperatures
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Fig.5 Temperature sensitivity and effect of temperature on stress sensitivity of granite gneiss reservoirs
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