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Abstract: Among the uncertainties in development of extra-low and ultra-low permeability reservoirs in the Qingshankou For-
mation,it is clear that the main controlling factors of the porosity.permeability,oil saturation and mobility are important issues
to be solved. The characteristic parameters of extra-low and ultra-low permeability reservoirs in the Qingshankou Formation of
the southern Songliao basin were quantitatively characterized by mercury intrusion, nuclear magnetic resonance, pore-
permeability measurement, grain size analysis and X-ray diffraction test in this study. The results show that the pore throat size
of the ultra-low permeability reservoir in southern Songliao basin is mainly distributed between 0.3 pm and 1.7 pm,which is the
main controlling factor of reservoir property and fluidity. The pore throat radius of more than 1.5 pm corresponds to the con-

ventional low permeability reservoir,and the rock type of the reservoir is mainly composed of fine feldspar lithic sandstone.
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0.5—1.5 pm pore throat corresponds to ultra-low permeability reservoir. The rock type is mainly composed of very fine feld-

spathic lithic sandstone and coarse siltstone. The moveable {luid saturation is more than 65% ; 0.1—0.5 um pore throat corre-

sponds to ultra-low permeability reservoir, and the rock type is mainly coarse-fine siltstone, moveable fluid saturation between

50% —60%. It is concluded that pore throat radius which has been controlled by the sedimentary facies determines the characteristics of

reservoir physical properties and fluid saturation. and it should be used as a significant parameter of reservoir evaluation.

Key words: pore throat radius; extra-low and ultra-low permeability reservoir; Songliao basin; Member 1 of Qingshankou Formation;

petroleum geology.
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Fig.1 Tectonic division of Songliao basin and the location of the samples
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Fig.2 Typical capillary curve characteristics
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Fig.4 Cross plots showing the relationship between average pore throat radius and clay content(a) ,average pore throat radius

and ratio of quartz and feldspar(b)
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Fig.5 Cross plots showing the relationship between average pore throat radius and permeability(a) ,average pore throat radius

and porosity(b) ,average pore throat radius and reservoir quality index(c)
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Table 2 Results of nuclear magnetic resonance test of well H16
T b KE HfEt AA%E BBER ALBE Wik R&WAE RQ T P XL
R EE (m Fapis
. (em)  (em)  (g/em®) (10 %pm?) (%) HHEC MWMES (pm) {H(ms) ¥EAE (um)
2327.56~2 327.68  WOKEPHE 752 2.526 241 0.207 2 9.96 60.87 39.13  0.046 22.409 0.304
2 332.26~2 332.45  WEMEPE  7.95 2.526 1.59 0.006 2 2.50 51.71 48.29  0.016  7.127 0.105
2335.97~2 336.08  WEOMEPE  7.932 2.526  2.47 0.062 2 6.88 58.08 41.92  0.030 12.235 0.200
2 336.73~2 336.83 KM OIEAE  5.234 2,526  2.35 0.939 1  13.24 68.73 31.27  0.084 38.703 0.561
2 373.89~2 374.05 K¥WEMWE 7.592 2.528 2.31 0.236 2 13.98 58.83 41.17 0.041 16.932 0.274
0.09
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Fig.6 Cross plots showing the relationship between average T, and reservoir quality index(a),and average T, and moveable

fluid saturation(b)
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Table 3 Results of single factor analysis

SES R? P
HEDK HE T7 0.918 0.000
IR AL AR 0.887 0.000
R ORI E e 0.950 0.000
rhE AL A2 0.827 0.000

x4 SHEHESIWER

Table 4 Results of multi factor analysis
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Table 5 Excluded factors in multi factor analysis
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