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Formation drillability prediction based on relevance vector machine
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Abstract. The relation between log data, well-log data and formation drillability was analyzed, and a novel method for pre-
dicting formation drillability based on relevance vector machine (RVM) was proposed. A prediction model for formation dril-
lability was established using the data of normalized drilling rate, well-log acoustic velocity, formation density, shaliness and
formation depth by training the RVM. The proposed method was applied to predict the formation drillability of some wells in
Junggar Basin. The results show that the RVM method has higher prediction precision, faster convergence speed and better °

generalization effect than BP neural network approach.
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Fig.1 Structural diagram of formation drillability
prediction model
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Table 1 Test data in well Zhuang 2
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1 4253 8.077  230.39  2.400 18.2 3.34
2 4334 1092 23224 2515 10.0 5.17
3 4404 1.509  219.27  2.508 6.6 4.82
4 4483 1487 22757  2.506 5.8 4.83
5 4548 1.250 219.52  2.554 6.5 5.64
6 4579 L1719  219.05 2.666 13.9 5.84
7 4627 8.154 21166 2457 4.2 4.32
8 4697 3.405 223.21 2547 1.7 5.1l
9 4731 2.082 23127 2.617 83 5.5
10 4806 5.615  254.59  2.431 3.4 4.56
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Fig.2 Formation drillability prediction results

of single well
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Table 2 Formation drillability prediction results in
5.4 ~6.1 km depth of well Zhuang 2
ALY #i%f AR E
I REK, REe, /%
h/m gz RVM BP RVM BP RVM BP
& HEk R FE O FE AR

L3

1 5466 4.17 4.11 436 0.06 0.19 -1.44 4.56
2 5551 4.42 4.37 449 0.05 0.07 -1.13 1.58
3 5619 4.57 4.42 533 0.15 0.76 -3.28 16.63
4 5679 4.55 4.66 3.55 0.11 1.00 2.42 -21.98
5 5736 4.49 4.50 4.64 0.01 0.15 0.22 3.34
6 5791 4.47 4.48 4.08 0.01 0.39 0.22 ~8.72
7 5857 420 413 4.19 0.07 0.01 -167 ~-0.24
8 5940 3.90 4.11 3.39 0.21 0.51 5.38 -13.08
9 6033 3.84 3.95 3.42 0.11 0.42 2.86 ~10.94
10 6091 3.86 3.80 3.53 0.03 0.33 0.78 -8.55
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Fig.3 Formation drillability prediction results of multi-well
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