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Abstract. Tight reservoirs feature poor physical properties and strong heterogeneity. The distribution of present-day
in-situ stress affects tight reservoirs in the drilling operation, well pattern deployment, fracturing transformation and
water injection management. The microseismic monitoring method and the hydraulic fracturing data were used
respectively to analyze the direction of present in-situ stress of single well in the Chang 6 reservoirs and the
magnitude of present-day in-situ stress of single well in the study area. Combining the analysis with the
characteristics of structure, sedimentation and lithofacies in the study area, we built a three-dimensional
heterogeneous geological model. Based on the triaxial rock mechanics test and operation data, we identified the
physical parameters of different facies, and built a three-dimensional mechanical model. Also the Ansys finite
element numerical simulation was applied to build a three-dimensional present-day in-situ stress distribution model
of the Chang 6 reservoirs. The simulation results showed that the maximum horizontal principal stress ranged from
34 MPa to 42 MPa, the minimum from 25 MPa to 36 MPa, and the horizontal differential stress from 3 MPa to 10
MPa. The simulation results of the wellpoint stress had a less than 10% margin of error compared with the actual
measurement, proving the simulation results are reliable. It was inferred from the simulation results that the
present-day in-situ stress distribution in the study area was mainly affected by the difference in rock physical and
mechanical properties, but less by the tectonic framework. On the basis of the result analysis, it is suggested that
natural fracture should also be considered as an influencing factor when wells are deployed in the study area.
Meanwhile, in order to reduce development cost as much as possible, industrial wells should be generally deployed
in the place with low stress as for the area with equal differential stress.
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Fig. 1 Structural location of the study area ( modified after Zhao
et al. , 2015)
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Fig.2 Diagram of the microseismic monitoring on the wells G1 and X1 in the study area
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wells measured by the hydrofracturing method
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Fig.3  Diagram of the lithologic distribution in the study area
(modified after Petroleum Exploration and Production Research

Institute of Changqing Oilfield Company, 2020)
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Table 4 Comparison of the simulation results and the measured values of the stress field in the Chang 6, Formation

Jex e K FE R F1/MPa f/NER J/MPa K250 F/MPa

WA BERUE ZaxbiR2E MEXFER2E DR BTRUE ZaXPiR2E MR WAE BT gaxhiR2s xR
N1 3t 34.70  38.00 3.30 9.50% 28.30  31.00 2.70 9.50% 6. 40 7.00 0. 60 9.40%
N2 34.90  36.00 1.10 3.10% 27.90  29.20 1.30 4.70% 7.00 6. 80 0.10 1.40%
Z19 36.13 39.50 3.37 9.30% 31.70  35.00 3.30 10. 40% 4.43 4.50 0.07 1. 60%
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