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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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Table 2 A4H horizontal well structure data
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Fig.5 Rock mechanics parameter profile at LF7-1-1 appraisal well

BB SR

TR )E (BRIT 4L BRM 4 B4 AR U o 1
JZ N 3 PR R B, PO SR A R R 80 M Pa, EE 45
F1 o 40°, AT B MR 2% B I B R A Sk ok
Ul vk N LR R AR PES B PDC Bk o BRVLAH
JEEFB M 2 &5 A7 — N 24 40 m 1) B B0 K A 2
P 38 3 755 15 103 MPa, 0] Bk 25 AR 5 S 45 1 i 4
BTN R KA e 2 0F S M — i, X PDC 4l Sk 18 AR
B BB AT B AEL 25 o AL Al T 3
3.42 PDCA&Nk ik

PR SR A C i AR, Sk 18 80 DD 3E SRAL A
il RN Sk AR A7 i de K O B bR L 3X 2 AR bR AR
il Sk YT HI A 1 RUST N A 0 8 B AR O L AR AR R
PRI G B K , 70 B Hb 2 2k 5 /N D IS B Sk 5 BT
P RSF — 7 B, A 147 8 BB 0, Al Sk 5 i (RR
2 0 U IV 2 e AT Sk DL AR G B, 3 % B A b )23 i
JEE R 3G o R A O D RS AR /N A A A

RAE R I8 T, LF7-2 90 BRI 240 K LA E 2
B, U IR JE <60 MPa, i & £ 19 mm Y il %
Bl Sk 5 T BR VL 2E RS FB 5 A K 2, SRR Sk 1)
H 2408, B T 2 b )22 B0 PR 5 R 3k 60 MPa, it
BILAR Al S 52 ) 658, 7 6 FH BB A 4880 e A7 b 3 1
S Y)Y, 35 A B 16 mm V)05 4 Sk, T D4R 5
BEPEEE . NI, 7R 1224 in HEBefi %6 19 mm B 1 14
PDC %53k, 84 in JF B % 16 mm YJHIl th PDC %

S ENLR 4.

x4 FEFERBEMELIER
Table 4 Rock strength at the development

wells and bit selection

KW/ Aam #a R/ IADC  PDC

ol m  J¥/MPa R in gt Ak

Jimgl 571 <21 fpgk 243

16 115
51,

MR 1016 21 RAK

19 mm

WEVTH 1767 28 Rix 124

Y
5J1E,
16 mm

DIk

ERVT4 2577.7 35 LE¢

6 1%,
48~62 % 84 M323 16 mm
VI

ERIEL 2758

(WIE S
55~90 4 M323 16 mm
VI

RBP4 3018

3.5 A EERH TG

A4H I (% 3558 m % 2402.53 m) Ky LE7-
2 9 FH S — 1K I, xk HL B BH AR A 7 BT
Xt E IR IK A —& 45 FAEH, 64 Wellplan



52 AR TR

Drag B % 1214 8% in JFHR Ak LA % 9 50 in 2575
A% T A BELT R A R (L2 5)

RS AHAHH ETHEEL TR THHAEMER
Table 5 Torque/drag during drilling & tripping

in A4dH well
B3 /kN Vs
‘ - gy O
B T 4 Fik Kad 2k
FERH  EERH 1 /kN
Bl gt 807.1 — — 30.6
1244 WaEhEEE 5597 — — 5
L 1308.2 3511 — 0
(it 916.6
T & 701.6 — 2555 0
2975 m)
5 957.1 — — 25.6
BN 987.1 — — 30.8
Bl gt 851.4 — — 30.2
"y WEhEEE 6167 — — 5
L 1295.9 3445 — 0
(it 929.5
T & 687.5 — 2639 0
3558 m)
z5 B 951.4 — — 25.3
BN 9814 — — 27.5
L EE

B2 SRR ] AAH IR 1204 in B, B Al i
P e R B3 1308.2 KN 48] ) HR a5 v, 5 4
5 R 30.8 kN-m; 1 3l 45 ifF o 2 o, 4 g R >100
KN, 85 4T 7E 2500 m A7 AT fE & A IF 5% 45 i, 4 i o A2
AR . AAHIFTE R 95 in B4 i
o i KA 3 2248.8 kKN, fie K 4R EEBH 612.3 kN, i
KT B B 448.9 kN, T &4 I K8 2 AE 8 pL Y %
ERF AN (IR E6).

£6 AMHHATIY inEETRER
Table 6 Torque during RIH of 95 in casing

in A4dH well
# 7% /kN PINGE 3
OB T b 4 T Rid#
JEE B FEFH  {E/kN
99 nEH KRG 22488 612.3 —
1617.7
(2970 m) TFEH® 1187.6 — 448.9

3.6 EiJAKIIEITE
FIH Wellplan Hydraulic #% e FF J& 4 H /K J 2%
5 FLAL 78 AAH IF 1204 in JF B, AR 1 2R AR 4 O 48

202147 H
HEL/kN
o0 500 1000 1500 2000 2500 3000 3500
T (R 5500.5)
R (BERH KO, 4)
500 NEE (BEFH 2410, 3
TEE @FM 0) 2)
((((((( ﬁ:%
1000 | - @r&%&o 2)
AR (PEP 5:%50. 3)
£ =R (PEH 400, 4)
< - e (PEFH 52410 5)
& 1500 | — JkA
BN
2000}
2500}
3000

6 AMHAETH . TEEBEEN
Fig.6 Weight on hook simulation for tripping and
RIH of casing in A4H well
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Table 7 Hydraulic parameter calculation for A4H well
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Fig.8 Cuttings transfer ratio in A4H well

TE VLA s A A P S D R T R B S AR
W7 JZ B I ) AT Ak 3% 2 L B S W R B 1k
A IR L 35 B RE AL R H 9
3712 HiHWIKFR LR

R4 I 2 T 0 i 245 B0, 76 16 in JF B, R I
K/ R R T WA R A R e 1204 in R B R A
PDF-PLUS/KCL % W 1A & & it AR 48 75 22 m A
0.5% R & IARIMEIGE S 8% n B, RA
EZ-FLOW £ 1 W i R &l F Rk FH W R el &, 45 &
I A B AR AT A Z AR AP (LR 8) ¢
3.7.1.3 HiJFW ke R

R Al 1 22 2 M IR R b )2 R A 3 Al O
VR RS, EOR A IR RE AR L 5 TR R IR R
A% I S B R K ARk B4R T e
A R DR A 5 B W CHE BRI ER R, R AT RE
HoREAREL R SR B IR MPE R PR LR 9,
3.7.2  BNIFWRH R LR
3721 16 inJHBt

SR FH VR KR E BB 30 m fiff R R AR
FEUR , Bl 1R DURD FIIF RE S 10 . b 4 e 2 R e T
HR A M J2 7 78 Ab 3 224 9 B Al H V% B A
LA B0 1% IR v A0 RN 05 1 461 B 00 B A
XCREY L m A R A ae . Bk, 2K



54 AR TR

20214 7H

x8 FAEAFAHHFBRERRET
Table 8 Drilling fluid system and recipe for

the development wells

B /in 16 124 8%

i E R #k/ PDF-PLUS  EZ-
R /KCL FLOW

gz i 35.0~45.0

BT 0.85~1.5 0.85~1.5 0.35~1.05

4l i 0.5~1.0  0.5~1.0 0.35~0.7

I Ky PF-GUAR 3.5~5.3

HEYIRE Y PF-XC 0.7~1.5

R T % 0.7~1.2

PF-PAC LV

FALH KCI 20~30 20~35

RN M BE i PF-PLUS 2.0~3.5

AMERE R PF-FLOTROL 3.5~5.3

57 35/ PF-1L.SF 5.3~9.0

P1EEF PF-LPF-H 5.3~9.0

MM Ky PE-EZFLO 3.5~10.5

BRI PE-EZVIS 1.0~3.0

P35 K PE-EZCARB 21.0~35.5

T < e 7 B N Ib/HR (1 1b/4fi=2.86 kg/m®).

x9 FRFFHFBIERE
Table 9 Drilling fluid performance for the

development wells
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YP/Pa 2.8~11  9.5~11.3
Gel 10 s/Pa 0.46~2.07 1.84~2.53
Gel 10 min/Pa 0.69~3 2.76~3
APIK K /mL 4.2~6.5 3~5
APILYFE /mm 0.5~1 0.5
i A A (TR / 6 3.4~8 1.5~6.1
MBT/(kgm™) 0~28 0~4.2
Cl & &/(10°mg L") 46~50 44~49
IR 55 O 3 ARG B 35.8~38.2

LSRV/(10°’mPa-s)
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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

L% /in - KIS fic vl
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B  TH“G”/KJE-+0.056 GPS PC-X61L il 40.205 GPS PC-G8OL [ %k 7K 5l +2.982 GPS F/W ¥ /K +
1.988 GPS S/W /K
U THYG /K +0.056 GPS PC-X61L 145 +2.5% PC-P50 i + +0.058 GPS PC-H21L 22§57 +
10.019 GPS F/W %7K
9%
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Table 12 Drilling technical index comparison between LF7-2 Oilfield and LF13 Oilfield

i ] /0 BHER/m o CPEIEE/m g /h P ROP/(meh ) B/ (10°Y -mY)
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LF13-2WHP 3 10210.73 3403.58 780.24 13.09
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1y 3568.20 847.16 20.53
LF7-2 6 27333.84 3416.73 928.83 29.43 1.29
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