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Characteristics of abnormal pressure and its influence on deep and ultra-deep
tight reservoirs in the Junggar Basin
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Abstract: In recent years, discoveries and breakthroughs have been made successively in exploration of the deep and
ultra-deep sequences in the Junggar Basin. The reservoirs found in the sequences are mostly tight with abnormally high
pressure. In order to clarify the development characteristics of abnormally high pressure and its impact on reservoir
quality, statistical analysis is carried out by using the pressure data obtained through systematic production tests in the
key wells to determine the characteristics and types of pressure distribution in deep and ultra-deep layers of the basin,
and its impact on the quality of tight reservoirs in combination with diagenesis. The results show that abnormally high
pressure is widely developed in the deep and ultra-deep layers where residual pressure and pressure coefficient are high ,
vertical and lateral distribution of the abnormal pressure are broad. Four abnormally high pressure zones are recognized,
1. e. , the fairly high, moderately high, very high and super high pressure zones. Blocks in the western and eastern parts
are located in the fairly high or moderately high pressure zones, blocks in the central part are located in the fairly high or
very high pressure zones, and blocks in the southern part have fairly high, moderately high, very high or super high
pressure. The vertical evolution of pressure coefficients can be described as gradual, abrupt and changeable due to
different circumstances. The influence of abnormal high pressure on deep and ultra-deep tight reservoirs is mainly
reflected in enhanced pressure bearing capacity of pore fluid, which in turn would reduce the pressure of rock skeleton

particles, inhibit compaction, and contribute to the preservation of a large number of primary intergranular pores in the
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reservoirs. The abnormal high pressure also inhibits the formation and precipitation of cement and thus decreases
continuously the volume fraction of cement with increasing burial depth, restrains the evolution of organic matter to
extend hydrocarbon generation and expulsion period as well as the time and scope of organic acid action, enhances
dissolution to form secondary pores, and promotes the accumulation of pore fluid pressure to facilitate the formation of
non-structural fractures when the pore fluid pressure exceeds 60 % of overburden pressure. Abnormally high pressure

plays a key role in the improvement of the quality of deep and ultra-deep tight reservoirs in the basin, and serves as one

of the control factors for reservoirs to become effective.
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Fig. 1  Division of tectonic units and locations of key deep exploratory wells, Junggar Basin
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Fig. 2 Comprehensive stratigraphic column of the Junggar Basin
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Table 1 Pressure and pressure coefficient statistics of the Junggar Basin
. HiJ7 £ J)/MPa Tl A 12 1 /MPa EVIES v
R/m - - -
PR R AR 2kl (R T VNl 2Kl (AR R AR [k
1500~ 13.91~ 13.93~ 14.99 ~ 18.03~ -1.70~ -2.05~ -2.30~ 3.82~ 0. 89 ~ 0.87 ~ 0.88 ~ 1.20~
3000 39.34 31.67 50. 39 67.25 10. 28 2.97 21.33 37.50 1.33 1.08 1.72 2.29
3000~ 28.75~ 28.64~ 28.82 ~ 41.91 ~ 1.02 ~ -2.02 ~ -1.40 ~ 7.83 ~ 0.95 ~ 0.92 ~ 0.94 ~ 1.20 ~
4500 84.18 83.71 75.54 84.91 42.55 39.99 34.07 45.19 1.98 1.88 1.78 2.36
4500~ 59.92~ 51.46~ 57.67 ~ 99.67~ 14.40~ 6.23 ~ 12.70 ~ 49.90 ~ 1.29 ~ 1.10 ~ 1.26 ~ 1.90 ~
6 000 104. 93 112.71 90. 89 134. 25 47.58 57.23 43.11 77. 69 1.90 2.07 1. 86 2.33
6 000 ~ 132.20 ~ 73.4 ~ 1.90 ~
— 132.93 105.74 — 62. 89 46. 86 — 1.86 1.76
7500 155. 42 87.73 2.25
TE =" e
R2 EBREMIBEERAEXLR BLAT AT REAE , A b 0T LGy 3 RS | BV AR 8

Table 2 Classification scheme of abnormally high pressure

zones in the Junggar Basin
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