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Key Drilling Technologies in Extended-Reach Well M with
Ultra-High HD/VD Ratio in the South China Sea

ZHANG Qiang, QIN Shili, RAO Zhihua, TIAN Bo, ZUO Kun

(Technical Center of Deepwater Engineering, Shenzhen Branch of CNOOC(China) Limited, Shenzhen, Guangdong, 518067, China)

Abstract: In order to develop marginal oil reservoirs in an oil field in the eastern South China Sea, an extended
reach Well M with a HD/VD (horizontal displacement to vertical depth) ratio of up to 4.90 was designed. During the
drilling process, technical problems were encountered, such as shallow reservoir buried depth, long tangent open-hole
section, narrow safe density window, difficult borehole cleaning, and strong casing-running friction resistance, etc. The
drilling operation was completed owing to research and application of technologies including borehole trajectory
control and casing program optimization, ECD (equivalent circulating density) control of drilling fluids in the wellbore,
and safe and efficient casing-running technology. The application results showed that the borehole wall stability was
greatly enhanced by the five-section casing program. The ECD change rate of the bottomhole was reduced to less than
1.9% by the continuous circulating valve system and cuttings bed destroyers. The ¢244.5 mm casing was run to the
designed depth of 4 200.00 m via the floating casing-running technology, and the ¢177.8 mm liner was run to the depth
of 5 772.00 m by the hollowed-out rotating liner-running technology. The application of the key drilling technologies of
extended-reach wells with ultra-high HD/VD ratio in Well M sets a new record for China National Offshore Oil
Corporation in the drilling of such wells, and provides valuable experience for the subsequent development of similar
extended-reach wells.

Key words: ultra-high horizontal displacement to vertical depth ratio; extended-reach well; casing program
optimization; ECD control; safe casing-running technology

BN AN Bl R B H R ZE AL, B F 8% 15 000.00 m, /K475 14 129.00 m, T
M 20 ST H B . [ AR EERS AR-1 350 H O-5RD -1 R 5 036.00 m (145 H 1 Bt 20 5 5 16 9 Pa YL 24-1 9l H

W5 B #3: 2021-02-07; 2 B B #3: 2021-07-31

EE® A Kk (1986—) , 5, %4 "M/\ 2011 4% 0 )"fF’[ﬂI‘xbk F (R ) BRI REEL204FFFELHRE (LE5) BA
hTAEE LA /!: ﬁ TAENT, £ gr“ BB ZHLILE flé/“&ﬁuﬁ #F4 TAF . E-mail: zhangqiangd49@cnooc.com.cn

BEEWMB: PHeW (TE) ARASREI S NS A “REBIFHRAMFLERFRL” (%5 : YXKY-ZL-SZ-2019-02) 45 A&



http://dx.doi.org/10.11911/syztjs.2021045
http://dx.doi.org/10.11911/syztjs.2021045

«20 - % B 45

#x 53 K 2021 4% 9 A

Al4 524518 9 238.00 m, 7K P75 3] 8 062.70 m,
FETR 2 985.00 m, B3E 1 Py E Bl O FS I
VEMPIC 57 o P T 24 30 S il FE A7 BR VI 11 235 Ml e 34
KA K T IR IR B S G
M & 8L, D82 7 b D B, T E— ROk
I L R ARSI MO, SR e 2 1 JF IR 903810 [l i
$244.5 mm 1 $339.7 mm 4, $762.0 mm fFK T8
BENRRIRO AL 7 O0F &, A2 R 1 233.50 m, DA
ey 3, $IX 5 IR Y- T PR 25 4 6 000.00 m.
BTS2 8 IR 6 687.25 m, K7 F% 6 052.02 m,
TR 1233.05 m, /KR 310.00 m, 7K H 3k 4.90, T8
LK TE LIk 6.56, JE TR MBI K

T R B A 2 TR K, M2 ) 3 A
Vi, BRI ZE RO B IR E B3 2, i FH
Tk 25 e 5 I B IR R B R R,
WAL S AR JFIR O R P EE T
O o R AE L ZE R, i it Mot T ok B K
Pk o ik B E IR R, 2 0 3
$244.5 mm B T ARBEE GO, EF X% %
JZRA B FH: 1T I 1 [l AT T — RN AR TG ff
FH ¢244.5 mm (=5 25 A SRR 52 20 8 b 23 1 e o 3
ks R RO B S5 R 3 S P RERS E 1, BEARAR R B
AR I X 5 ol FH 3% S0 30 1) 2R 0 B i R IR 2 e
K IK ECD A8 403 v FHIE VR F B8 X228 e
HRRE T LT A ¢244.5 mm B4 x4 200.00 m J
$177.8 mm BB x5 772.00 m, Fe I 18R 1 KoK 3
F AN A B S B R, A 52 B M B R,
BT v i A i 3 R R K I A B R IR AR
NZAE SN

1 B

M H I 78 W 3K TR 29 310 m, A1 F AU i
PBOKT ZHr A R G, e 8
% 6 687.25 m, T 1 233.05 m, JF R ERITHIMZE .
PRVLAH M DL B okl | B2 oy KRB o, Je )2
Wb LB b, HZ AR . M IS
TR A I DA AR 55

D)2 %%, RSB, 2 & Ewk . M
HZ RERILA, HIRE ., )2 58 Bkl & 0,
PRVLZH b 20 24 % 07 Y 5 25 FE 290 1.40 kg/L, T 2k
FEJI, IRV I R T o RO B8 T dl ot 12
o B VR B B IR VA TS AR, (S SRR E
Th o BRITAL L2 25 A IS5 FE ¥ 22, R 28 5 5 Ik e

o2, SR, PRS- HE Az B, Je vk T A 2
rHE R IR W RCR . R, AR A R
B 70,5 e b )2

2)FRARMRIR B, RS T R EE IEH T A
R, MY 922.00~5 792.36 m Bt ok Ea &L EX,
FaRB K 4 870.36 m, Fa At ik F| 84.50°, KARRHE
— R HCEE S VISR, B “AEIR” 5
—J7 M3 RN I N T B i AR v BEREL, i H i
BRI £ 3 30 9244.5 mmESS ok T Fik 3T
FHIR I B o

3) Z VA BRI, VR HERE . M S BT AR
1996 4EFF R4 ™=, BEA- T A 25 4F, B HLiR & ff I 4F
PR, T8 I8 4 T 3807 . 3 S 1 FHL A RE ) 25 24
A —E BRI, B TR VAR S B B R
PRSI BRI R AR, B 1%
T T & B B350 FH K SRR ARl A 100 RE R
THE R R 1R 25 23 (0] 5 454, DRt M HLge Al ]
IKFEEE I WA R o 5 T2 IR Ml e B2 35K, %o 7K i
Bl IE W AT T R R AR M R T

2 B CHEEOR IS

21 HESEHMRWK

I A Y B KAV A% 7K S - 4 5% FH O - I
G5k —FF, RAEEATE T A ¢762.0 mm Ff7K T
BN, XERBZEEES; ZIFERE, R
HI ¢444.5 mm %3585 2 % 1 005.00 m, ¢339.7 mm
KEEE TR 1000.00 m 47, B HE 55815
HAFHAN L, W ISR =R R B, R
H #3111 mm k8 = H B, T A ¢244.5 mm $£
REE B F BRI E A2 1 )2 5 W IF K By, R A
$215.9 mm Hi 3k B F AR 45 b 5T 8 T SR 50 19K
BRI 1(a)) . SEh R &2 216 0l & A %
B, W E A MLR A A AR, L 2 A
Iy HTIN g ¢311.1 mm JHR B AR R &L B K R T
3500.00 m, H-4Hf 60.0°~85.0°, ‘A JE 5 KA VIR,
i 2 A - P L L A 5 A AT A PR, BB IR T
YEr 231 5 T HE7E ¢311.1 mm R BRHR R 40 B &
A RENFE ., SR A 2R 8 2 1R R 2 AL SR
AIAE M 28 55, 38 3 11530 [F] I B 45 40 19 58 e L R R
AR, B M B N PS5 (LA 1(b) )
—JF, KRR T A ¢762.0 mm /K S48 T
RHBL, R H ¢444.5 mm B LB £ IR 1 005.00 m,



$ 495 FSH K

R AR KK E L KAE B M 4R AR ©21-

$339.7 mm F£ZEE T EHE 1000.00 m £ 47, B FH
A A A A MR R TR IR R =T
Fa BB, K ¢311.1 mm &3k &5 Z I 4 205.00 m,
TA ¢244.5 mmE AR ER, B EBRILAME KA S s

$762.0 mmpF 7K F:45%397.00 m

$444.5 mmFEAR 1 005.00 m
/ $339.7 mmE4x1 000.00 m

(a) AT

l $762.0 K SHx397.00 m

#4445 mmIAR>x1 005.00 m
$339.7 mmZE"E <1 000.00 m

HZ ; PUIF R REBE, K ¢215.9 mmdh sk Bl 2= & ki
Bt, T A ¢177.8 mm2 4 & [ BRITA T )2 1F
KB, SR ¢152.4 mmd Sk G 8 AR H5 A 5T I 6 7
SR 2 A K Bt o

$311.1 mmIFHR x5 777.00 m

/ $244.5 mmEFE x5 772.00 m

$215.9 mmIHR =6 687.25 m

$311.1 mmJFHE*4 205.00 m

$244.5 mmE4F*x4 200.00 m

$#215.9 mmIF-HR x5 777.00 m
/ $177.8 mmEF %5 772.00 m

(o) fEtb)m

1 MHAHSERRUNETE
Fig.1 Casing program of Well M before and after optimization

FALE SR I I B 44y, FRARLBOR ] 2 R B 45,
BT —2 ¢177.8 mm B4, — i ¢311.1 mm
IR AR AR B K B> T 1 572.00 m, A 45 %6 1%
FE BNV A a] | AR A b e B, AR B £ I BE RS 2
AN S, [ IR 6244.5 mm BEREE 1
NAMERE s 53—y, B F R R ¢215.9 mm FRRHE A
L HR RS AR A /0, 30 2o i s i 2 00 % 4 e R IR
Rt A, B8 N AR AR B AR i . BeAb,
T M R B IR 52 5 vk, g5 T ARE R
2300.00 m, B 454 LALHT S IR 2 300.00 m Ab %
BROPAAE, XM 52 307 LT,

22 FERPBEF AR

M JFrAETh [ 1996 4EJF £ Lk, & 2K
I AR, BATahIE 82 IR, T IR AT v M2 B
i B HAH AN ¢444.5 mm F#E4lk +4244.5 mm
1525 AT +6200.0 mm JCRE 55 +4209.6 mm
MWD+¢209.6 mm JC 4 & #E +¢206.4 mm J§ ¥ %
7 +¢206.4 mm 77 1342 3k +¢203.2 mm 2 [1] 4% 3k +9 4R

$139.7 mm fill T &5 AT +4203.2 mm AL E o 25 +6 AR
$139.7 mm A EH G5 FF+4139.7 mm &4 . LK E
B filf 28 s, 8 ARk B e R PRk B E O 6, IR LR
FREE R IR AR, SRIAENLEH ¢244.5 mm
15 AR AT, 2 A o 1.83°, FEFE TR 550.00~600.00 m
A SEHL 4.70°/30m i A}, FETR 600.00~1000.00 m
AISEE 5.50°/30m 1Y 3 R, MO AT) SE S5 {1 132 12
FF, DA 2 v R il Ze s i 2K . 3 R Bedss il 4l
JE 50.0~60.0 kN, HE& 2400~3 470 L/min, HLAK %S
# 20.00~25.00 m/h, B4 300.00 m, it g 4R I
RS I MR B3, J3 B MR 0300 5 BT B0 18 1) D

AR BRI AR S 5 A8 I 4 v B R4 B R
BUFRAE 5 LRI i il 48 XU, v 43 88 R 80 H e il
S 4 2 A 5158 2 A R K2 Bl SR R
N AT 4 B R BT 1.0 B Rl A XU AR . XoF
M 5483 B I . C I 14 B Al 43 6 B Hs 64T 40 A
gERME 1 iR,



22 % bzl 4k

#x 53 K 2021 4% 9 A

K1 MHIASBHAPOLERSBRY

Table 1 Center-to-center distances and separation coefficients of Well M to adjacent wells
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