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Application of horizontal branch wells in an offshore gas field
JIA Yong, HE Pengfei, YUAN Zeming, SUN Yongle, ZHANG Ziming
(CNOOC EnerTech-Drilling & Production Co., China, Tianjin 300450, China)

Abstract: Reservoir with low porosity and permeability accounts for 93% of all reserves of the E Sea; thus, enhancing
the recovery of low and ultra-low per permeability gas fields has become an importance subject in the exploration and
development of oil and gas fields. Horizontal branch well technology, which has been deployed and proven to be fruitful
in enhancing gas field recovery at home and abroad, plays a significant role in increasing the recovery of low and
ultra-low per permeability gas fields. Horizontal branch well technology, a fusion of multiple drilling technology
including horizontal well and side-tracking, is a hot technology in oil development industry. It has been implemented in
several fields in the E Sea, and proven to be an effective means to develop low permeability gas fields. As a result, it is
of much importance to conduct in-depth study and summarization of the technology. This paper has analyzed the
technology in depth and summarized its key application points in the E Sea X field, which can assist in further
promotion and application of this technology in low permeability oil and gas fields in the E Sea.
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Table 1 Main data of the completed wells in the X gas field

I M4 13 I/ m BEIFR/m TR /m £ %% /m oy S BEK B /m

X1H 4653 3192.95 2005.85

X X1HP 3280 3650 3263.01 990.02

X4H 5056 3425.20 1465.63
X5S 2975 4559 3626.56 2143.52

<aM X5P 3552 4401 3717.09 2131.45
X5M 4754 3539.64 2552.29
X5Ma 4273 4790 3539.94 1185.21 517
X6M 4845 3542.58 1411.95

X6M X6Ma 4010 4588 3533.58 1185.21 578
X6Mb 4300 5033.35 3533.26 1493.28 733.35
X9M 5240 3608.26 1986.60

X9M X9Ma 4110 4750 3606.67 1523.64 640
X9Mb 4309 5150 3623.85 1691.99 841
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Table 2 Basic data of horizontal branch well X6M

I B MGG /m IESTEDL SERIRIE /m

X6M 4845

X6Ma 4010 %] 4588
4248 EN

X6Mb ) 5033.35
4300 S8
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Fig.1 Horizontal projection of horizontal

branch well X6M
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I3 3 X6Ma F 5¢ 45 H IR 4588 m. SR JE B 4L & 4010
m AT B S A S A 52 B B TS R 53 S
X6Mb % 5E 45 R B 5033.35 m, A4 & 4248 m (b &
Bo) Mgl 32 3 X6M, 2 5 4G 2R 8 & 4300 m
(U BE) L SE UM B J , P48l 32 52 %8 4845 m 584k o
3.2 XA H X6Mb 43 3 M5l X6M F X Bl

N % JFE &6 46 B 40 4 - 8% in PDC bit+6% in
Xceed+6 24 in EcoScope+624 in TeleScope+6 24
in NMDC-+624 in Filter Sub+62% in Jar+X/0O+5
%5 in HWDP.
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(3) 3 A B - HEH 1950 L/min, T 8K % 3 100 r/
min , 4248 m &b % SAER 1 he
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[% 2 88.25°, tb £ H-HR /N 0.24°, J5 i A8 AL A B &, &1
R A — B RCR I RERE IR AS W o 4 i A 3 40
Ji] A4 2 S i KR /0N e e SR 5 2 IR — 3.
B TAM A8 2R DB JS T A 000 il o 4k 2 N 4l X6ML = 32 .

F3  X6Mb fU%hEE X6M 5 — R M §h i3t 72 (M $h = 4248 m)
Table 3 First side tracking of the main hole X6M from
the branch X6Mb (side tracking kick-off point at 4248m)

G/ IERHX6MDb  JFRH(X6M JERl2E R/

m H)/70%) /) /) (meh)
4243.73 88.01 87.97 0.04
4247.08 88.35 88.14 0.21
4248.00 88.49 88.25 0.24
4249.06 88.66 88.32 0.34 0.3
4249.98 88.80 88.42 0.38
4251.05 88.97 88.49 0.48
4251.96 89.14 88.59 0.55 0.5
4252.42 89.18 88.63 0.55
4253.03 89.28 88.69 0.59
4254.70 89.45 88.83 0.62 0.8
4255.62 89.52 88.96 0.56
4257.29 89.59 89.07 0.52
4258.36 89.62 89.14 0.48 1.2
4259.43 89.62 89.21 0.41
4260.49 89.55 89.24 0.31
4262.02 89.45 89.31 0.14 03
4262.93 89.35 89.28 0.07
4263.39 89.31 89.24 0.07 08
4264.30 89.21 89.31 -0.10 1.2

3.2.2 X6Mb & MG X6M = S AE i A il

4248 m g5 R WU, T A M 8 2 X6MDb 43 32
B Bk TR B, PR . B H B R AIE AT
DL 22, 2 4~ AR, 4300 m fERR IR

(1) uas i B 1% 50 - X6Mb J 4294~4312 m £ 3
M BR T BE B T 1) Xceed 1 A 1% B A (R24,
100%) , F 4} b1 89°14 = 91.31°, J5 £ it 31.85°H &
34.18°, Jy - Hy R 7°/30 mo

(2) X A8 . H{E £ 2100 L/min, T 3% %% # 100 r/
min, BE % T ) 45 4 & & R (1168, 100%) , 4292~
4300 m %48, FHOE B 20 m/h(HE FiR) , Bk T
JHCAN 8 Ao 0 i, S A 4 b

(3)7& & W - HE&8 2100 L/min, T5 3% %% 3 100 r/
min, 4300 m 4t % sSEFR 2 h,

()Pl E AR i 35 4 TR o

4292~4300 m %I A8 3 hJ5 , M 45 4299.81 m, I
REFE 2 89.07°, H & R /N 1.03°; J7 i 36 &= 31.35°,
Fb % 0RO 0.5, R M RR e FRAH
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F4 X6Mb MI%hE T X6M 5 — & M $h 7 72 (M $5 = 4300 m)
Table 4 Second side tracking of the main hole X6M from the branch X6Mb (side tracking kick-off point at 4300m)

W/ FHRHX6MDb HR(X6M  JFRE/ (X6 Ji i (X6 T EEY

&%
m H) /() /%) (°) Mb)/(°) M) /(%) %/(°) (meh™")
4299.51 90.03 89.07 0.96 31.83 31.35 0.48 o .
KA f5 A 1°
4299.81 90.10 89.07 1.03 31.85 31.35 0.50
4300.88 90.28 89.04 1.24 32.11 31.40 0.71
4301.79 90.38 89.00 1.38 32.47 31.46 1.01
0.3  EHIETFE 40 kN
4302.86 90.48 88.90 1.58 32.69 31.48 1.21
4303.78 90.58 88.80 1.78 32.79 31.32 1.47
4304.69 90.65 88.69 1.96 32.95 31.39 1.56
0.5  &HEFFE 60 kN
4305.91 90.89 88.52 2.37 33.22 31.25 1.97
4306.21 90.93 88.49 2.44 33.17 31.17 2.00
4307.59 91.07 88.28 2.79 33.59 31.08 2.51 08
4308.50 91.20 88.18 3.02 33.76 31.10 2.66 ‘
4310.02 91.27 87.87 3.40 34.03 30.89 3.14
4311.24 91.31 87.59 3.72 34.10 30.77 3.33
4312.46 91.34 87.25 4.09 34.18 30.61 3.57
1.4 EETFFET0KN
4313.68 91.48 86.98 4.50 34.47 30.61 3.86
4315.05 91.58 86.70 4.88 34.42 30.61 3.81
4317.95 92.13 86.12 6.01 34.56 30.65 3.91
2.6 HiEFFE 70 kN
4319.93 92.54 85.87 6.67 34.98 30.60 4.38

5 I Al 1 2000 4 4302.86 m, HAHE & 88.9°, It
EIFIR /N 1.58% i [ % 31.48°, tL ZIFIR /N 1.21°,
s 1t Bl Bl R B S R R, 0 B G Sk O 4 B A BT H
2. PR ELPE N A 4315.05 m, R E 86.7°, 1L
EIFIR /N 4.88°; i F% & 30.61°, FL Z IR /N 3.81°,
ZAL A 4320.23 m, R 85.9° A A, H R IFIR 7 B
[E]#E 0.7 m, B A M &5 5 2 o
3.3 XA H K43 3 g 52 R 43 A
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