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Table 1 Analysis and statistics of thin sections of 3 wells in structure A
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Table 2 Analysis of core porosity and permeability of A-2 well
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a—well A-2, the upper part of the Q;¢,3 600 m; b—well A-2, the upper part of the Q;c, 3 607 m; c—well A-2, the lower part of the Q5¢,3 634 m
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Fig.1 Casting thin sections of layer Q;c (20 times eyepiecex2 times Ihjective lens,single polarized light)
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Fig.2 The inter-well profiles of 3 wells in the A structure
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Table 3 Comparison of X-ray diffraction-whole rock experiment results
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Fig.4 Histogram of relative content of each clay mineral type
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Fig.7 NMR logging response in Q,c section of Well A-2
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c—the proportion of pores of each size in the high—barrier gas layer
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Fig.8 Mercury injection curve and the proportion of pores of various sizes in NMR logging
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Fig.9 Mineral composition distribution and pore network model
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Table 5 Contents of mineral components and porosity and permeability parameters
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- ’ ‘ ’ T fEan PSR Rras pRESR
(GRS 54.87 20.13 8.69 2.51 12.58 13.20 1.68 1.82
(SN 57.65 21.29 2.51 5.23 8.42 8.54 0.97 1.03
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a—distribution of components in water-saturated high-resistance cores; b—current distribution in the case of high-resistance core saturated with water;
c—component distribution of water-saturated low-resistance cores; d—current distribution in the case of water-saturated low-resistance cores; e—distribu-
tion of components of high resistivity core when water saturation is 40% ; f—the current distribution of the high-resistance core under the condition of 40%
water saturation; g—distribution of components in low-resistance cores when water saturation is 40% ; h—the current distribution of the low-resistance core
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Fig. 10 Simulation and comparison of electrical properties of high and low resistivity cores

(@ 50 ~—EEED (b) 10+ —o— P
= —— (A
A PE
0 LA ek =
35
3= 1004811
3 R*=0.9981
g
g 25 I~
& 20
3=0.99571505
15 R =0.9995
10
5
0 T T T ] 1
0.2 0.4 06 0.8 1 0.1 1
s i

W

W

a—1e [IRBE P O AN R & K AR A R L B A28 A s b—r5 IRBEPIHA-O  BEIE AR RE 5 3K I I 10L&

a—resistivity changes of two cores with high and low resistivity under different water saturation ; b—fitting diagram of resistance increase rate RI and water

saturation of two cores with high and low resistivity
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Fig. 11 Electrical simulation results of two digital cores with high and low resistance
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Fig.12 Variation of resistivity of 4 cores with water saturation
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Table 6 Analysis of the decrease in resistivity of each low resistance cause and parameter selection
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Genetic mechanisms of low-resistivity gas zones in structure A of sag X

CHENG Ren-Jie', SUN Jian-Meng', LIU Jian-Xin*, CHI Peng', Lyu Xin-Di',
HU Wen-Liang®, FU Yan-Xin’,ZHAO Wen-BING’

(1. School of Geoscience, China University of Petroleum ( East China) , Qingdao 266580, China; 2. CNOOC China Limited , Shanghai Branch, Shang-
hai 200335, China; 3. Research Institute of Petroleum Exploration and Development, Tarim Oilfield Company, PetroChina, Korla 841000, China)

Abstract: As confirmed by exploration and development, many low-resistivity gas zones exist in the upper portion of layer Q;c of the H
Formation in structure A of Sag X. Given the problems such as unclear understanding of the geological sedimentary environment, insuf-
ficient microcosmic knowledge about the reservoirs, and unclear causes of the low resistivity of the gas zones, this study conducted ex-
tensive research based on the log data of three wells in the study area, as well as the data on drilling and many petrophysical experi-
ments. Specifically, the petrological and physical property characteristics of the study area were studied using the thin-section identifi-
cation data; the genetic mechanisms of low-resistivity gas zones were studied using the well tie sections and the special log data, as well
as the data of many petrophysical experiments; the formation mechanisms of low-resistivity gas zones were confirmed from the micro-
scopic visualization scale by constructing a multi-component conductivity model using the digital core technique, and the contributions
of various low-resistivity geneses to the decrease in resistivily were quantitatively analyzed through the finite element-based electrical
simulations. As indicated by the study results, the low-resistivity response of the gas zones in the study area is caused by the presence
of clay minerals with high clay content and high cation exchange capacity and also results from the complex pore structure formed under
the favorable physical property conditions in the anomalous high-pressure depositional setting. The contributions of the clay additional
conductivity and the complex pore structure to the low resistivity are 35. 63% and up to 64.37% , respectively. The electrical simula-
tion results are consistent with the log-derived electrical characteristics, verifying the genetic mechanisms of the low-resistivity gas zones
in the upper portion of the Q,c.

Key words: low-resistivity gas zone; clay additional conductivity; pore structure; digital core; electrical simulation
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