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Application of inclinometer monitoring technology in Gonghe hot dry

rock well fracturing
XU Shengqiang, ZHANG Xudong, ZHANG Baoping, ZHOU Jian
(Sinopec Research Institute of Petroleum Engineering, Beijing 100029, China)

Abstract: China is rich in geothermal energy, so it is necessary to develop geothermal energy to alleviate China’ s
increasing dependence on foreign energy; in addition, the prospect of geothermal energy development and utilization is
broad. The fracturing monitoring technology with the inclinometer can monitor the development of fracture
morphology, particularly the fracture extension direction, and has been widely used in oil and gas development. It plays
an important role in guiding the well pattern layout, fracturing process and construction scale. The X1 well in Qinghai
Gonghe Basin is difficult to monitor because of its tight and hard lithology, many construction uncertainties and small
flow rate; meanwhile, X1 is the first one of geothermal wells to be fractured in China. It is the first time worldwide that
inclinometer fracturing monitoring technology is used to monitor the process of HDR geothermal well fracturing
treatment. The successful implementation of X1 well fracturing monitoring has explored and enriched the geothermal
well fracturing monitoring methods, broadened the application scope of inclinometer monitoring. The important
fracture parameters of X1 were obtained by monitoring, which provides basic data for well pattern layout in this area
and an important reference example for monitoring and operation with the inclinometer.
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Fig.1 Monitoring schematic diagram of the surface inclinometer
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Table 1 Test parameters for the mechanical properties of cores

B Ao I A% A6 ) 45 2R

Fil [ /MPa fLERIE I /MPa PUE R /MPa B R/ MPa THFA
X1-1-czl 0 0 82.09 32838 0.206
X1-1-sp0 0 0 85.64 33007 0.203
X1-2-czl 0 0 103.71 33638 0.225
X1-2-sp0 0 0 90.23 31423 0.216
X2-1-czl 0 46.88 28227 0.189
X2-1-sp0 0 35.86 26452 0.190
X2-2-sp0 0 52.84 27544 0.215
X1-1-spd5 20 0 178.56 36933 0.250
X2-1-spd5 20 0 287.88 42134 0.245
X1-2-sp45 20 0 358.66 47290 0.319
X2-2-sp4dd 20 0 295.91 42686 0.311
X2-1-sp90 30 0 355.50 48620 0.339
X2-2-5p90 40 0 382.95 49452 0.344
X1-2-5p90 40 430.38 54142 0.343
X1-1-sp90 40 354.07 44910 0.338
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Table 2 Operation parameters for each stage

M B HER/(mmin ) BB /m? FAHEAWE/m® W J& 41 /MPa Jit T H 44
i 2 K 0.3~1.0 20.0 20.0 WK 50.5~57.5 8H27H
FATES 0.5~1.0 337.5 357.5 WK 40.5~65.5 8J127H
Al 0.5~3.5 69.3 426.8 K 20.0~75.3 8H 28 H
1.5 306.6 733.4 K 59.5~70.1 8H 28 H
fE A a1 1.5~2.0 100.0 833.4 g 55.9~72.9 8H29H
2.0 500.4 1333.8 K 72.9~77.9 8H29H
W A3 0.5~3.0 132.6 1466.4 WK 10.0~77.7 9H5H
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Fig.2 Data transmission interface of the surface

inclinometer
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Fig.4 Borehole positions from GPS projection
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Fig.5 Monitoring data vector and fracture projection
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Table 3 Summary of interpretation of stage

fracture results

B B ZH s KP4
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W AR EL B/ Yo 48 52
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Fig.6 Waveform chart from the surface inclinometer
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