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Ultra—deep petroleum accumulation systems in Fergana Basin

Xu Hong, Yang Yufeng

( China National Oil-Gas Exploration & Development Corporation, Beijing 100034, China)

Abstract; In the central graben zone of the Fergana Basin, overpressures were widespread during Cenozoic,
which might be related to tectonic compression environment, disequilibrium compaction caused by quick sedi-
mentation and continuous hydrocarbon generation. The ultra-high pressure environment had important effects on
deep oil and gas generation, migration and accumulation. The main reservoirs were buried over 5 000 m deep in
Neogene, and mainly gave birth to liquid hydrocarbons. The high-porosity and high-permeability sandstone reser-
voirs in deep formations came from fluvial sandstones under ultra-high pressure, and were featured by low coring
recovery rate and high sand production. The low-porosity and high-permeability reservoirs were related to hydrau-
lic fractures caused by high pressure. In the carbonate reservoirs in Paleogene, H,S was in high content, mainly
generating from thermochemical sulfate reduction (TSR) , which obviously improved the physical property of gyp-
sum carbonate reservoirs. The formation pressure coefficient was slightly lower than that of Neogene, which could
be explained by heavy hydrocarbon gas loss and reservoir space increase. The main petroleum systems in the cen-
tral graben zone can be divided into the upper E-E,N system and the lower JK-E,_, system. High-production
reservoirs of the upper E—E,;N petroleum system are controlled by channel sandstones and overpressure, while
those of the lower JK-E,_, petroleum system are mainly affected by the gypsum-containing carbonate reservoirs of
lagoon facies. The two systems are totally different in pressure and fluid properties, hence are suitable for slicing
production.
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Fig.2  Structural evolution of Fergana Basin
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Fig.3 Geotectonic and oil-and-gas field distribution sketch map of Fergana Basin
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Table 1 Main reservoir production amount of central graben zone in Fergana Basin
3 Sy e o
kkc2 5230~5 239 Hemg >1 000.0
Fer kkc2 5217~5 262 6 526.6
i kke2 5505~5 513 6 235.0 2115.0
% kke2 5230~5 245 4 125.8 11.0
kke3 5310~5 315 6 3.2 380.2
H Vv 5710~5 735 12 44.3 335 000
i Vil 5 840~5 872 4 64.0 29 800
# IX 5899~50911 10 30.0 200 000
R2 BRTHZMRASENHHE
Table 2 Natural gas component characteristics in Fergana Basin
R %
H5 w2 JEB/m i
CH, CH, CHy C, H,S (O, N,
MI12  kke 5230~5 245 0.859 57.95 21.36 10.51 5.35 0 0.01 4.80
M222  kke  5222~5262 0.932 56.25 17.28 11.82 9.22 0 0.54 4.89
M3 I 5590~5 603 0.912 73.17 10.47 7.17 6.69 0 0.51 1.24
M13 AY 5710~5 735 0.784 79.62 4.98 2.99 1.60 4.50 4.60 0.85
M3 Vil 5 860~5 872 0.756 79.55 4.96 2.83 1.62 5.29 447 0.86
M3 X 5899~50911 0.863 61.90 16.77 9.76 7.05 0 0.46 1.87
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Table 3 Fluid properties in different petroleum systems in Fergana Basin
e e J il i/ Vel BB+ H e HE KIRR/
Q P T3
AR (g-em™)  Eh/% WEF/% BX% KX OV g
E-E;N( I, kke) 0.87 16.1 18.4 54.17 6.03 0.31
JK-E,,( VI, IX) 0.82 8.3 13.5 73.48 8.14 1.22 33.5

g/cm’ SEEEFE 0.87 g/em’, A1 0 UL KA 5 0
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