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Abstract The rock components are very important for the logging interpretation of complex lithology reservoir. In order to obtain the
ratio of rock matrix components point by point quickly and accurately, a fuzzy clustering method was discussed by taking the Biyang
dolostone reservoir as an example. First, logging parameters were processed by principal component analysis and the purpose is to reduce
the number of dimensions. Samples were processed by routine standardization, mean processing standardization, and logarithmic
transformation standardization. The cumulative variance contribution rates of the first three principal factors are 86.07%, 96.97%,
96.71%, respectively. Then the samples are clustered and the classification number of & —means clustering is discussed. Finally, the
lithologic component is point by point and quantitatively obtained by using the idea of fuzzy mathematics and calculating the degree of
membership. The results show that the method is effective and suitable for the analysis of a large number of well logging data. It is worth
to point out that this method is also effective when the new materials of logging technique are lack of.
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Fig. 1 Flowchart of computing process
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Table 1 Partial computing values of principal components comparing with the experimental results
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ETRE N F -F F, Fy S N F -F, F, F,

FerT W RIRER PerT WE kR

1 5.00 12.00 83.00 -1.8842 1.8842 0.1831 0.2733 12 0.75 97.82 143 -29764 29764 0.7502 0.3167
2 1000 29.00 61.00 -1.9206 1.9206 0.2184 02104 13 150 97.16 134 -29917 29917 0.79  0.3232
3 7.00 29.00 64.00 -1.6976 1.6976 0.1395 0.565 14 1.04 96.57 239 -3.1117 3.1117 0.7527 0.3351
4 3.00 21.00 76.00 -0.8453 0.8453 0.5181 0.5345 15 035 9736 229 -3.141 3.141 0.7585 0.3233
5 3.23 9648 029 -3.3735 3.3735 0.4876 03517 16 081 9738 1.81 -3.189 3.189 0.6998 0.2774
6 243 9509 248 -3.2669 3.2669 0.6447 02764 17 050 9721 229 -3.3154 3.3154 0.7351 0.3013
7 1.09 96.04 287 -3.1694 3.1694 0.7211 03559 18 095 96.18 2.87 -3.3449 33449 0.778 0.3504
8 1.05 98.76 0.19 -3.1431 3.1431 0.7028 0.3905 19 1.05 9637 258 -3.4083 3.4088 0.7347 0.3988
9 1.52 9772 0.76 -3.1129 3.1129 0.7421 0.3618 20 2500 287 7213 -1.9282 1.9282 0.6938 0.1403
10 0.81 99.00 0.19 -3.0312 3.0312 0.7919 03007 21 30.00 854 6146 -3.2729 3.2729 -0.5511 0.0059
11 035 97.64 201 -3.0058 3.0058 0.7365 0.346
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Table 2 J,D and A corresponding to the different number of categories

k 6 7 9 10 11
A 98.0969 175.1799 171.4929 157.5868 246.1039 210.9262
D 0.8405 0.7865 0.6559 0.6106 0.7327 0.7012
J 0.0093 0.0051 0.0047 0.0050 0.003478 0.00397
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Table 3 Anti-normalized values of the k-means clustering centers when k is 10
- /% e /%
N w wm emm " N ew wm wmw 0 PP
1 11.0860 86.9340 1.9800 2.9516 1.5303 1.0966 6 1.3667 97.7733  0.8600 1.7158 1.2954 0.8672
2 13533 98.0733 0.5733 2.4994 0.7346 0.6171 7 27.5000 5.7050 66.7950 2.7697 0.7708 0.0429
3 2.8300 90.6050 6.5650 2.7501 1.8600 1.0210 8 0.9726 97.1537 1.8737 2.0812 1.6023 1.0838
4 1.7529 959129 2.3343 2.4170 1.3972 0.9801 9 1.2160 96.6560  2.1280 3.9939 1.5378 1.0974
5 6.2500 22.7500 71.0000 0.6591 0.7155 0.8473 10 2.6950 92.0025 5.3025 1.2734 1.0122 1.1693
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Table 4 Partial calculation results of Bi130 well comparing with the experimental results
Nt A
—_— SRS () G i (55 /% “E(ﬁjo/j%%
KA K2 I3 KA IS KG6 KHT KBS KM K10 WE W B RE B8 mEm
2611.86 0.153 0.139 0.203 0.139 0.003 0.102 0.029 0.037 0.162 0.033 3.980 91.153 4.867 4 92 4
261226 0.195 0.002 0.307 0.186 0.002 0.097 0.057 0.042 0.109 0.003 5.253 87.550 7.196 3 89 8
2617.50 0.067 0.109 0.135 0.109 0336 0.013 0.058 0.029 0.009 0.135 5.579 64.554 29.866 5 68 27
2614.04 0.338 0.126 0.007 0.029 0.107 0.028 0.035 0.186 0.015 0.129 6.205 81917 11.878 6 82 12
2614.65 0.063 0.127 0.137 0.198 0.168 0.005 0.139 0.057 0.069 0.037 6.723 70.051 23.226 7 73 20
2631.67 0.185 0.118 0.103 0.138 0.023 0.087 0.019 0.135 0.082 0.110 4.057 90.523  5.420 3 92 5
2632.13 0.008 0.018 0.003 0.012 0309 0.016 0.591 0.021 0.009 0.013 18.415 19956 61.630 20 20 60
2634.14 0.138 0.009 0.031 0.027 0.192 0.018 0.534 0.011 0.017 0.023 17.680 32.280 50.040 19 31 50
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Fig. 2 Lithology identification results of Bi130 well
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Fig. 3 Lithology identification results of Bi205 well
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