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Core drilling technology for ultra thick sedimentary layers of ZC1 well
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Abstract: The sedimentary strata has poor stability, and accidents such as shrinkage, collapse, block falling, and

adsorption sticking are prone to occur. Conducting core drilling in sedimentary strata has always been a technical

challenge in the drilling field. This article introduces the construction technology of core drilling in ultra thick

sedimentary layers for the Zhangye geothermal core drilling project (ZC1 well) in Gansu Province. The various drilling

techniques has been innovatively applied in this project, the research and application of flushing fluid systems, deep

hole coring equipment, etc., are conducted, which solved the problems of borehole instability, adsorption sticking,

drilling tool failure, and low drilling efficiency due to ultra thick sedimentary layers. It has formed a continuous core

drill

ing process system for ultra thick sedimentary layers, providing reference for the subsequent drilling constructions

in the similar complex formations.

Key words: ultra thick sedimentary layer; deep drilling; complex formation; deep hole coring equipment; cross caliber

wireline core drilling
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Fig.2 Drilling structure of Well ZC1
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Table 1 Main machinery and equipment
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Table 2 Drilling parameters for Well ZC1

LB /m L% /mm i R /KN 3 /(remin!) ik /(Lemin) % JE/MPa
100.34~174.06 222.2 30 40 800 2~3
174.06~499.94 187.9 35~40 35~85 800 2

499.94~1375.69 152.4 15~25 85~155 300~450 3~5.5
1375.69~2008.88 110.0 10~15 85 260 2~5

X RT .
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Fig.3 Quaternary covering layer
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Fig.4 Super strong formation core and water

absorption instability of water sensitive mudstone
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Fig.5 Core of extremely loose gravel sand layer
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Fig.6 Drill bits and drilling tools with severe

mud inclusion
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Table 3 Performance of flushing fluid
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Fig.8 Optimized design of bit

©4

180.5

135

0.20

70 ‘

0.10

(b) S

9 RAKBAREPDCEH %
Fig.9 Large nozzle sharp-toothed PDC bit
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Fig.10 Schematic device of multi-stage spring clip

assembly for cutting off
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Table 4 Controlled directional drilling trajectory parameters

i T i T % WAL Wi/ Hhifa/
‘ HEYCKAE/m SRS/ m ERTAM/C) EAEERE/C) ERALBE/m E/m (") ")
1377 9.53 36.2

Bk 1385.69 1377 125.7 0.1 50
1437 4.57 127.3
1525 2.63 136.3

55— 1543.06 1523 225.7 0.1 100
1635 3.23 223.1
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