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Experimental study on stress measurement for sound emission in
carbonate formation
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Abstract: Based on the experimental study on the Kaiser effect for carbonate formation, the effect of different loading stresses
and the time of core storage on Kaiser effect points for carbonate formation are analyzed. It is concluded that when the
pre-loaded stress is 25% -70 % of the uniaxial strength and the time of core storage is 4 months, the Kaiser effect memory is the
best. The distribution characteristics of the ratio of Felicity effect are discussed, the in-stress formula for carbonate formation
which couples time and stress is obtained, and the method for stress determination in carbonate formation is generated. This
method is applied to the stress measurement in an oil field in western China. The precision of the explained stress meets the
requirements of engineering application. The problem of low precision of in-stress measurement for carbonate formation caused
by time and stress sensitivity is solved. The proposed method improves stress measurement system and provides basic data for
the efficient exploitation of carbonate formation.
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Fig. 1 Standard samples of carbonate rock
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Fig. 2 MTS816 rock test system
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Fig. 3 SAMOS™ acoustic emission detection system
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Table 1 FR values of rock under different loading stresses

g DUINERR . Kaiser £ 5
RS J)IMPa A% JIMPa FR
H1 3.19 5 2.90 0.91
H2 6.38 10 5.61 0.88
H3 9.56 15 10.04 1.05
H4 12.75 20 11.86 0.93
H5 15.94 25 17.22 1.08
H6 19.13 30 18.36 0.96
H7 2231 35 23.20 1.04
H8 25.50 40 24.74 0.97
H9 28.69 45 29.26 1.02
H10 31.88 50 31.24 0.98
H11 35.06 55 33.31 0.95
H12 38.25 60 39.40 1.03
H13 41.44 65 41.03 0.99
H14 44.63 70 41.95 0.94
H15 47.81 75 43.51 0.91
H16 51.00 80 45.90 0.90
H17 54.19 85 50.40 0.93
H18 57.38 90 51.07 0.89
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Fig. 4 Effect of different loading stresses on Felicity ratio
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Fig. 5 Kaiser effect points of rock under different storage time
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Table 2 FR values of rock under different storage time

Jn#Ri 7 20 MPa. in#k)M /) 30 MPa
# BIEE Kaiser  Felicity  Kaiser  Felicity
s MR SR b AR thiE
/MPa FR /MPa FR
H19 0 18.4 0.92 28.5 0.95
H20 0.5 17.8 0.89 28.2 0.94
H21 1 18.6 0.93 28.8 0.96
H22 2 18.2 0.91 31.2 1.04
H23 4 22.6 1.13 35.1 1.17
H24 6 19.6 0.98 33.3 1.11
H25 8 20.2 1.01 32.7 1.09
H26 10 194 0.97 315 1.05
H27 12 18.8 0.94 31.2 1.04
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Fig. 6 Effect of different storage time on Felicity ratio
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Fig. 7 Schematic diagram of coring
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Table 3 Test results of stress of Well TZX in carbonate formation

e Kaiser £ 5 77/MPa

75 [7) W IE Bl W IE 5
0° 34.82 34.83
45° 37.12 36.98
90° 32.65 32.74
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Table 4 Explaining results of horizontal stress

S IR B AR 77 /MPa I B /NS 77/MPa

He N TEOT KR gE BT KR gE

B Ak vk Bk %

LGX Sggg; 12258 1195 260  106.2 102.6 351
5822~

LGY 5830 137.18 1343 217 9332 90.82 2.75

4749~  117.62 359 7515 6.99

TZF 4758 114.10 1135 049 7657 70.24 9.01

4749~  117.90 110.8 6.45  77.47 75.42 2.72

4758 112.18 ) 128 8081 ) 7.15

TZG 4864~ 11523 1129 210 7541 76.89 1.92

4872
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4872~  112.58 253  80.42 2.73
4881 116.78 109.8 6.36  83.23 78.28 6.32
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