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Application of New Drilling Speed-increasing Technology in
Paleogene Strata in Eastern South China Sea
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Abstract: The deep Paleogene strata such as the Enping Formation and Wenchang Formation in the eastern South China Sea are
highly compacted, with high rock compressive strength, more hard interlayers, and poor drillability. A series of problems such as bit
entry difficulty, low speed, serious drilling bit wear, and high frequency of tripping have restricted drilling efficiency and drilling
cost. Taking a block in the eastern South China Sea as an example, through summarizing the effect of conventional drilling bits in the
past and analyzing the drillability of formations comprehensively, this paper optimizes a set of high-speed drilling technology with a
composite impactor and a special PDC bit combination, and carries out field application and verification in difficult-to-drill
formations of deep Paleogene. Compared with the drilling speed-up technology of adjacent wells at the same vertical depth and at the
same horizon, the ROP and the drilling efficiency has significantly been improved. The successful application of this drilling speed-
up technology can provide technical reference for the subsequent speed-up and efficiency improvement of similar difficult-to-drill
formations.
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Fig. 1 Examples of rock compressive strength (UCS) and internal friction angle (IAF) of Paleogene formation
in a block in the eastern South China Sea
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Fig. 2 Outgoing status of drilling bit in a block in the

eastern South China Sea
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Table 1 Examples of current status of drilling bits used in Paleogene strata in the eastern South China Sea
H4 | FHRRS/mm FFTH AHGFm | HHFRm | R m | HUE T /m JEBUTE (m/h)
215.9 PDCHik+55i5 2670 3808 1138 18.4 4-4-WT-A-X-1/16-CT-PR
A 215.9 PDCHi 3+ Lk 3808 3818 10 1.3 0-0-NO-A-X-I-NO-DMF
215.9 PDCH S+ # 3818 4090 272 5.1 3-4-WT-A-X-1/16-CT-TD
215.9 PDCH kR ik 2400 2819 419 11.57 2-3-WT-A-X-1/16-NO-DTF
A 215.9 PDCH S+ T ) 2819 3518.74 699.74 14.27 2-2-WT-A-X-1/16-CT-PR
2159 PDCH Sk T 1o 3519 3787 268.26 2.9 6-8-RO-A-X-1/16-CT-PR
215.9 PDCHik+H 3787 4098 311 5.06 6-6-WT-A-X-1/16-CT-TD
A 215.9 PDCHik+5hik 2741 3590 849.46 152 3-4-WT-A-X-1/16-CT-PR
215.9 PDCHi L+ TH 3590 4075 485 6.3 8-3-WT-A-X-1/16-CT-TD
311.15 PDCHik+5ik 2503 3000 497 29.89 1-3-WT-S-X-1/16-CT-TD
215.9 PDCHik+55ik 3000 3789 789 15.52 4-3-WT-A-X-1/16-CT-BHA
A 215.9 PDCH k+Tel% T 1] 3789 4118 329 9.7 0-1-WT-S-X-I-NO-DTF
215.9 PDCH k+Tel% T 1n) 4118 4190 72 2.1 1-2-WT-A-X-1/16-NO-BHA
215.9 PDCHik+5i% 4190 4282 92 3.52 2-4-WT-A-X-1/16-CT-DMF
215.9 PDCHi K+ ik 4282 4292 10 0.84 3-2-WT-A-X-1/16-CT-TD
311.15 PDCHi K+l 1w 2637 3000 363 28.14 1-1-WT-A-X-1/16-NO-TD
As 215.9 PDCHik+5hik 3000 3333 333 14.29 2-2-CT-A-X-1/16-WT-BHA
215.9 PDCHi K+l Tl 3333 4130 797 14.62 1-3-WT-A-X-1/16-CT-TD
311.15 PDCHk+ el 5 1] 2696 3722 1026 19.81 1-1-WT-A-X-1/16-NO-TD
Ag 311.15 PDCH;J+51k 3722 4166 444 7.28 2-2-CT-A-X-1/16-WT-BHA
311.15 FEAR+H 4166 4243 77 3.1 1-3-WT-A-X-1/16-CT-TD
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Fig. 3 Working principle of speed-up tools for
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compound impactor
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Fig. 4 Appearance of special PDC bit
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Table 2 Examples of application of composite impactor in a block in the eastern South China Sea
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Fig. 5 Comparison diagram of application effect of the same
vertical depth section with adjacent wells
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Table 3  Analysis of usage with adjacent wells in Enping and Wenchang formations

. Bor4l KA
e JHBt/m Bt/m | 4hilf/h | ROP/(m/h) JEBt/m Bk/m | #i#t/h | ROP/(mv/h)
A, 2 867~3 547 680 47.48 14.32 3 547~4 098 551 144.54 3.81
A, 2955~3 658 703 47.97 14.65 3 658~4 266 608 68.98 8.81
A, 2900~3 730 830 32.56 25.49 3 730~4 100 370 20.06 16.77
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Fig. 6 Photo of the special PDC bit out of the well
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