#28% H3W VS TGS IO G Vol.28, No.3
20214F5 H Petroleum Geology and Recovery Efficiency May 2021

MEHS:1009-9603(2021)03-0053-09 DOI:10.13673/j.cnki.cn37-1359/t.2021.03.006

ETHFEOEIITEMN R S
SRR T A

VN 75 b A% & 20 A 1)

F BLRERLF BLAERLH RLRERLE OELE A
(L.t FEL AR 4 ) IO RTF A2 D585 I D 610041
2SR IS0 TACHENS RS 592305 L 102249)

WE:)IBAEEARRE THREEARR D Z AR, BT AR AKE K, & F a0 6 5 89309 240 30 W # %
Rty £ by BB A fh EIVE M A A S 2 REN, B ar s 2 B0 L 2 BIE S M a8 F
B W, EABFaMEEEREME, BLTIFNRE L EMK-JERAIEEMN T &, FFAHZE N SR
LR T Z T ERER . EREN . OHNARFECEEERMEERXTHERAAAILR  REFEERES
B WEEED WL, ERAT BEERENRRE AR, A TN B SRk ERRIESEM, QR & F %iF
Mraxm kg T IR, LR A MR A - A FSHNIE A RE R 2 R A RE-FLRE A HFRE
LB EMGESEIRBEE, S Ea T nys, NELEEAEENTENGENWELAFGR&
WA, FREBLFREZR IR FE K8,

KB B BEEAE;EEEN G LR FEQIEEMNEALR

RESHES TE341 X EAARIZED : A

A method for evaluating complete pore—throat structure of
carbonate rocks based on digital cores: A case study
of Qixia Formation in Northwest Sichuan
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Abstract: The deep marine carbonate gas reservoir plays an important role in increasing the reserve and production of con-
ventional natural gas in Sichuan Basin. Qixia Formation in northwest Sichuan is an ultra—deep gas reservoir at a huge cost
of development, so it is urgent to accurately evaluate the pore—throat structure of the reservoir and the production capacity
of the block. However, we are now facing a lack of effective ways of precisely evaluating its diverse and multi-scale pore—
throat structure. To solve this, we made use of digital cores and high pressure mercury injection to work out a method for the
evaluation of the complete micron—centimeter pore—throat structure of carbonate rocks. Then, we validated this method by
laboratory seepage experiments and finally reached the following conclusions: D The correction of the capillary pressure
curves obtained from high pressure mercury injection and the quantitative characterization of the vugs and macropores on

the surface of rock samples by digital cores overcome the scale limitation of conventional high pressure mercury injection
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and can accurately evaluate the complete micron—centimeter pore—throat structure of carbonate rocks. @ This method re-

sults in wider pore—throat size distribution and higher sorting coefficients of rock samples from vuggy and fractured-vuggy

reservoirs. The rock samples from fractured—vuggy reservoirs see obvious dual pore characteristics and great storage and

seepage capacity, which are more consistent with basic physical properties of rocks. The complete pore—throat structure of

Qixia Formation in Northwest Sichuan lays the groundwork for the high and stable production of gas wells, and finding frac-

ture zones is the key to high production.
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Fig.1 End faces of typical rock samples
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Table2  Characteristic values of capillary pressure curves and mercury saturation of various pores obtained from experiment
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Fig.3 Digital core from CT scan
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Table3  Characteristic values of capillary pressure curves and mercury saturation of various pores corrected by digital cores
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Fig.6  Capillary pressure curves of different rock samples
corrected by digital cores
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Fig.8 Trends in seepage capacities of different rock samples
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samples before correction by digital cores
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Table4 Pore—throat characteristic parameters of different rock samples

e L w F % G T

KH g » . ¥ S & ¥

ESL YN FEE i BRME WA (pm)  WE(E(%) B4 E 4

FLERY 105/105 7.25/7.25 0.047/0.047 0.049/0.049 0.089/0.089 8.639/8.639 2.198/2.198 0.076/0.076 1.314/1.314 0.069/0.069

K;Ug‘ —

:Lz[;ﬂ‘lj 105/105  9.105/9.105 0.024/0.024 0.022/0.022  0.036/0.036 13.044/13.044 3.312/3.312 -0.418/-0.418 1.373/1.373 0.087/0.087

LAY 105/515  9.494/50.014 0.185/0.185 0.305/0.305 0.539/0.539 25.067/25.067 2.695/2.695 0.146/0.146 1.866/1.866 0.09/0.097

e

}E]ﬂéﬁu 10/3 558 13.539/3 033.981 /0.134  0.14/42.47 0.178/3 558 8.374/48.69 3.686/6.908 —0.151/0.658 1.442/0.525 0.129/0.853
n) 52
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