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Quantitative Simulation of Hydrocarbon Migration in Kuqga Depression

SHI Guang-ren, ZHANG Qing-chun
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Abstract: The histories of stratigraphic burial, geotherm, diagenesis, hydrocarbon generation, expulsion and migration-ac-
cumulation are simulated quantitatively by means of the basin modeling software of BASIMS in order to provide the quantita-
tive data for oil and gas exploration in Kuqa depression. Of them, hydrocarbon primary migration is simulated by the easy
and practical methods, i. e. sedimentary compaction-filtration method is used to calculate the amount of expelled oil and the
mass balance method to calculate the amount of expelled gas. The pseudo 3-D migration-accumulation model based on buoy-
ancy and Darcy's Law is used to simulate on secondary hydrocarbon migration. The sensible parameters ( parameter sensitivi-
ty and risk analyses, distribution ratio of hydrocarbons expelled, permeabilities in fault and unconformity zones, and determi-
nation of reservoir cell) in these numerical methods are discussed, and hydrocarbon expulsion and migration-accumulation
histories have been simulated in detail. The modeling results are in agreement with the real pools not only on quantities but
also on locations, and especially some predicted prospects have been proved by explorations later.
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Fig. 1 Structures and reservoirs in Kuqa depression (modified from Zhao and Dai, 2002)
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Fig. 2 Cumulative oil/gas generation/expulsion strength history of Well Kela 2 in Kuga depression
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Fig. 4 Periodic oil expulsion history (a)and gas expulsion history (b)in Kuqa depression
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Fig. 5 Cumulative oil accumulation strength (a) and gas accumulation strength (b) of formation E in Kuga depression at

present day
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Fig. 6 Cumulative oil accumulation history (a)and gas accumulation history (b)in Kuqa depression
a. =409. 2X105 t; =3.0%; :105 t5b. =2 244. 9X10° m®; =
1.2%; :109 m?
2 E K
Table 2 Oil/gas fields that have oil/gas reservoirs in Kuga ,
depression
b
b
E (YH)
b
K (DB), 2(KL2), YD), (YD),
TOYMD.  (HQ). (D, (YH) ; (1) v
1, o. ’
(2
;(2)
b
3 ~ ~

Table 3 Total amount of hydrocarbons generated, expelled, accumulated and reserves in place in Kuga depression
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