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Optimal design and application of development well drilling in
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Abstract: The LF7-2 Oilfield is a small-scale oilfield located in the LF block of the Pearl River Mouth Basin in the
South China Sea. According to previous exploration wells, the upper stratum is dominated by thick mudstone which is
easily hydrated and dispersed, leading to poor performance of the drilling fluid, frequent drilling string sticking and
resistance during tripping, and bit balling due to improper bit selection. The lower stratum is dominated by alternate
sand and mudstone which is dense, and of poor drillability. As a result, the drilling torque/drag increased with difficulty
in slide drilling and control of the well trajectory during directional drilling, which brough many difficulties to the
drilling speed and efficiency. According to the geological conditions and rock mechanics profiles from exploratory wells,
drilling software was used to optimise the platform location and simulate development well drilling in terms of the
wellbore structure, wellbore trajectory, drill string mechanics, drilling fluid, cementing and other aspects, so as to
formulate proper drilling design. For the vertical well section, the “rock bit+mudmotor+MWD” drill assembly was
used for vertical drilling; for build-up sections, the “PDC bit+mudmotor+MWD/LWD” was used for compound
drilling; and for horizontal sections, the “PDC bit+PowerDriver+MWD/LWD” was used for rotary steering drilling
to achieve precision drilling. In such a way, 6 development wells were successfully completed. Field use indicated the
average ROP was 29.43m/h with the total drilling period per well of 191.59 days, 28.41 days ahead of the design,
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which improved drilling efficiency,

and reduced development costs. Near-bit inclination and gamma real-time

measurement and transmission of PowerDriver reduced geological misdiagnosis, and can provide real-time detection of

the roof of the reservoir with the reservoir intersection rate reaching 100% , resulting in good economic benefits and

investment return to achieve profitable development of small oilfields.
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Fig.1 Geographical location of LF7-2 Oilfield
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Table 1 Geological strata in LF7-2 Oilfield
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Fig.2 LF7-2 Oilfield platform location optimization
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Fig.8 Cuttings transfer ratio in A4H well
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Table 8 Drilling fluid system and recipe for

the development wells

B /in 16 124 8%

i e R W/ PDF-PLUS  EZ-
=g /KCL FLOW

igz 3 35.0~45.0

BT 0.85~1.5 0.85~1.5 0.35~1.05

4l fi 0.5~1.0  0.5~1.0 0.35~0.7

IR Ky PF-GUAR 3.5~5.3

YR E Y PF-XC 0.7~1.5

R T L% 0.7~1.2

PF-PAC LV

FAL#E KCI 20~30 20~35

RN M BE R PF-PLUS 2.0~3.5

AMERE R PF-FLOTROL 3.5~5.3

7 35 7 PF-1L.SF 5.3~9.0

P1EEF PF-LPF-H 5.3~9.0

et E Ky PE-EZFLO 3.5~10.5

HORE I PE-EZVIS 1.0~3.0

235K PE-EZCARDB 21.0~35.5

T < e 7 B b Ib/HR (1 1b/4i=2.86 kg/m®).
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Table 9 Drilling fluid performance for the

development wells
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A A (PR / 6 3.4~8 1.5~6.1
MBT/(kg'm™) 0~28 0~4.2
Cl & &/(10°mg L") 46~50 44~49
IR 59 O 3 ARG R 35.8~38.2
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Table 10 Cementing plan for the development wells
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Table 11 Cement slurry recipe for the development wells

EBE/in - K i i
Gl JHG"/KIE+0.056 GPS PC-X61L i 7] + 2% PC-P50 g £+ +0.171 GPS PC-A93L 58 7] -+
135/ 10.435 GPS F/W %K
B THG”/KI+0.056 GPS PC-X61L {415 40.205 GPS PC-G8OL [ /K #1 +2.982 GPS F/W ¥k +
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S TH“G”/K¥R 4 0.056 GPS PC-X61L 4 il 7] 4 2.5 % PC-P50 i + +0.058 GPS PC-H21L Z& # 7] +
10.019 GPS F/W %7K
9%

B TH“G"/KI+0.056 GPS PC-X61L 41 %] 4 0.055 GPS PC-F41L 431 +0.41 GPS PC-G8OL [ 2k 7k
F+0.49 GPS PC-GS12L i ik +1.5% PC-B10 ik 5 +4.455 GPS F/W % /K

1 GPS(INE/48)=3.79 LPS(J}/4%) .
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Table 12 Drilling technical index comparison between LF7-2 Oilfield and LF13 Oilfield

i if] /0 BEERY/m o CFBIEE/m i /h P ROP/(meh ) B/ (10°Y -m )
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