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Safe Drilling and Completion Technologies for Ultra-Long Horizontal
Section of Tight Gas Horizontal Wells in Changqing Oilfield

SUN Huan, ZHU Mingming, ZHANG Qin, SHI Chongdong, WANG Qingchen, QU Yanping
(Changgqing Drilling Company, CNPC Chuanqing Drilling Engineering Company Limited, Xi’an, Shaanxi, 710018,
China)

Abstract: In order to enhance the efficient development of tight gas, Changqing Oilfield has scaled up the
deployment of horizontal wells with a horizontal section over 4 000 meters. However, with the increase of horizontal
section, technical challenges are encountered, including bad well trajectory control, hard sand transportation by drilling
fluids, tight hole while tripping, unstable mudstone hole section, and uneasy setting of tail pipe into designed depth.
Therefore, the bottom hole assembly(BHA) optimization and strength check technologies were employed to ensure a
safe operation, and a environment-friendly high-performance water-based drilling fluid system combined with the
borehole cleaning and monitoring technology was developed to realize the safe drilling of ultra-long horizontal
sections. The casing running technology of rupture disk levitating device was applied to ensure a smooth casing
operation. Furthermore, a series of specific technical measures were proposed based on the actual situation of oilfield.
Therefore, the safe drilling and complement technologies for ultra-long horizontal sections of tight gas horizontal wells
in Changqing Oilfield came into being. The technologies have been applied in the ultra-long horizontal sections of 3
tight gas horizontal wells in Changqing Oilfield, with successful well completion, which showed that the technologies
could effectively ensure the safe construction of ultra-long horizontal sections. The successful applications show that
the technologies can provide technical mothodology for efficeent development of tight gas wells in the Changqing
Oilfield.

Key words: tight gas; horizontal well; ultra-long horizontal section; drilling; completion; water-based drilling fluid;
Changqing Oilfield

W5 B H#3: 2021-10-21; 25 [E] B #7: 2022-08-08

EEGN: 7k (1990—) , B, @A aA, 2012 F 30 F B % 6w k%5 ALE 5, T, 3 B IR IELE % 5 0% R 7 & 9 44
RBFR 5 I B R T4, E-mail: 1025351195@qq.com

ELTH: YA amER TR IARZRAGRERD “BEFRGERRL SEMAKREE RN RE” (%H5:2020F-45) K


http://dx.doi.org/10.11911/syztjs.2022095
http://dx.doi.org/10.11911/syztjs.2022095

%504 %54 Fh

ISRV ETLES EES S S S S & s T f15

2013 4F, K PR3 808 SR F K F B i K i
IR ZERE 3000 m, 5% T 3056 m, {H iz H7ELR
I 77 i e A S K Y TR, S 0 R B b 4 /N 3
B BIORR X, B0 0 R 3 B, 7 R X B B K B K
FE 4 000 m (7K T, DSB8 )2 B kA 3%
HERL, 754330 I 52 22 Hb 550 4 10 F i Ak i . (LB
F KT B ik B R K S POE R TR K, e A BT IR 2k
R, b2 i 9 T TR SELHH A I R T
VRIS R 545 M BH 45 1) 0 H 25 1, RS A
KB 2 R R 52 o BEST L L A, 28 3 5 it
P AR K K T B i B LA, BFST T 4l L3R BE A A%
Hi AR | 8 P R A R PR R VR AR 2R % R AT 1 4
FARW R 3 W IR R R R IR R
AR Sk R, IR BCEAR S AR, T
T K P B KO KK T BE R Al 5 O
AR M 3 0K I B % AR S ROR B,
REARAIE 4 7K P BE 1 22 4246 1 58 T o

1 KA O L Bl H 5 H B ARNME 5,

1.1 KFEFHER

SRR Z W A o r AR R WK PR
T T BE B AN X AR (] ARG 3 o AR 3 KRR, 2 DY
X5 2h 6 R Z gy it BT, BUE AU AL TR
AR, BT B Z KR S I AR | JEE A | AE
K2 AR5 fiadl  MRWA A TiEdd e
BT,

PG BUB SRR = B 45 —
¥ ¢311.1 mm %3k 55 2 H % 500 m, T A ¢244.5 mm
BB LA E; IR ¢215.9 mm £k I
T 500 m &5 =KV A A Bt B BRI
B, T $177.8 mm $EREE ; =TI AKFE, R
$152.4 mm Hi Bk, T A 41143 mm B4 .

H A, K P 208 SR K OF B F R
MWD T H#A7 IRk 6, T HAEREAR, 5
1, B 253 BRI, W Sk 5 46 ., it A —
AR T 2 000 mo &l E R BB R AR AN KCL &S
WAk R EBA —E P s tkEne, B3 18, AF T
KIKFBURE I . B EERHERERET A,
TEERPERK, SAEHEEARARELLTER
IR
12 $hFEHFEARES

Bifi 5 7K 7 Bk )8 1 S O A g in, K B
FH B0 K P IR 7K 7 B N I 58 1 X FE R T ok,
F B RS AL HE LA JLAS I 1

1) =4I IR B0 2 e B K . B0 SR A
KT &, B BE < | BERTIE A, 2 30sh HEEfE
i s KO Br R B IR A, w5 AR i R A S )
AT RO, DAORAIE i )23 4 08 28, B DR 3E I IR 3
S, X IR e 4 A B SR

2) & 2Ty 95 55 KA | R Tk . KB B
It 3 000 m J 4l ELEE B R Ah 5 K R B i, EE
FH >R 500~ 600 kN, fill ' J5 HLAH B 3 3 500 N-m, % H
Sy J i, 3 AR 5 R

3) AR ME . B A KT B, B I R
B ] 34, T8 IE A B LR E 8 0 % ik 1
K, A T HEEHER, TEAUE B IR

4) =KL FERE TR BERKTB
N REENE K, EEH 5 ACE IR B R BN, 5
AR R TR R, B ASMER/D,
SR A S E R R A R,

SAERFER, Z KAERZEEREK . HAEKF
B K ZE A, £ P9 N B IR 5 1 B, S 8U0E
IR FFE MR 3G, A A I A9 2 1 1 2 % R 4
K, B 2R IMR 2 5 B A R 22wk

2 KR SRR

B P B0 SOK I8 K KT B gl IF o8
HHARME S, il TEV AL G, I 0 Hook B 17 4%
¥, DASkE B 5 AE I R 5 i SR e P B K R BR
PRSI AR 2 IR 05 M B AR, DA D7 1 &
G N H TR B AR T EEH AR, UMRE
BR T AT, S, AFFE4E T 45
FOAR M ELAR LB i, SE T R KT By R
iE
21 $HEASMURBEERZEAR
2.1.1 45 B EEe1HAL

Bl & 7K T B BE AN K, B B RS2 T .
FH IR MEIGE I o kel 28 5 RS 1 rh Bl HL 5 R RE A
fil A L R R R R AR, R R ) TR
il H AR B30, R FH 5 B S135 BhAT . 1 Wb AN AT 4R
#H e .

Ak 5 5 B 415 A ¢152.4 mm PDC 4k +
$120.0 mm JiE#% S 15 T H+$120.0 mm @ TR AL H 5
T +¢120.0 mm T80 B HL 4G 5 +4101.6 mm Jif 51 4
FFx2 #+4101.6 mm £5FF <10 F:+4101.6 mm 75 @0 4;
FFx1 #R+101.6 mm 57 x10 #:+4101.6 mm 375 75 &l
FFx1 #+¢101.6 mm N E AT . Hrdr, BiFF A4k 5
# 101.6 mm, 44 #M2E 123.8 mm, 1B 4% 65.1 mm, 49



e 16 . % B 45

#x 53 K 2022 % 9 A

2% S135, 1 CQST39, Hufvid & 2 287 kN, HL i 7
JF 53.284 kKN'm,

b JE e Bl A B DUF R 1) 8 #b
BEAT, TRk B iR T 2, R R e 5 B
2) I FH e e e 1) T, AT R B A R R ROR, B
TRA K- B 3l e 25 R 8 U, BEAIRAG B 9% 595 5 3)
TEHT S135 & #T, W] 2 = B B0 nyphr o B2 A

SR B, DR UE R K AT BRIt T
212 4EREERME

SR K R 4 000 m K P B TE R, il
A Landmark 4455 FF 5 000 m K & 7K - BE i 46 B
WA AT TR R, BAEE W3R 1, Prhrom B AL
%A S | B AH 5 A A 25 R S it 43 A 45 SR 43 il an
B 1 2 JE 3 FR .

K1 BRAFREEAGEERZIE
Table 1 Strength check data of BHA for ultra-long horizontal sections
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Fig.1 Tensile strength check results of BHA for ultra-long
horizontal sections
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Fig.2 Torsional strength check results of BHA for ultra-
long horizontal sections

B AR R . xR R B2 AR X o+ T P b
FERF . FHWIE L BRI CQZN . A8 ML 7 AN i 5
TG PER A . Ho, CQZN W] 7E 38 Zh AR /N1 1
0T B2 5 Bl VR ) B Y8 H AR BT D) R R 1 3 D)
15 R R AGR T IS YRR AR, ATEEE RS
JFRE Z (0] B — J2 0 g B, i/ Nl L 55 B i) i B
PERA . 2R FR ELA AR SR 0 30 v R e, Bk
A 0 A8 T A (R 1 R, W R 48 R, DA AT AR
TEREE FEBE | T 755 e HIR R[5 J2 i L AR 3503R

it = AR AR, B TR RAR R EC T M
0.2%~0.3%CQZN+1.0%~ 1.5% KA XF 43 7 i & $i



505 % S H I ORF KRR EEE AT AR AT E RSB R HA 17
HAN 24 WAMBTHTEEHA
73400 71'800 71'200 76'00 0 6(')0 12'00 m?7kﬁtt%\%%§%ﬂ%§/‘l\,$%%§%
oo f T2 ) T ATHE SR, e D A2 A5 B IR A 2
el Ko R, B BER AR TR B HER, IF R B TR Y
=000 HPHEIE, BMRE R F SRR,
%5 000 I ﬁg%ﬁjgﬁ H M Landmark 5, i+ EE T ZE0HIHHHRE
oo R e B RmiAmERLE LT e
2000 | Tk HEHATENEEME, B8 T 2OHERE, &
S000L AV P 25 AR AL B 7 B 1

E3 BKAKTER$HEEESEHDTLE
Fig.3 Buckling analysis results of BHA for ultra-long hori-
zontal sections
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Fig.4 Friction analysis results of floating casing during
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running

3 Bz H

3.1 RZA#ER

K PR N EUE SO IR A Be 45 IF 58
AR AE % Bk 2-X I Bk X Rl X R EAT T
N, KB BE 4351 R 4 443, 4 466 F15 256 m,
Horp, o X KB BE iR 21 5 256 m, B [ P i 1

9000 -

Mo EITEE RN SR
Fig.6 Tensile analysis results of floating casing during
lifting

AR KBl sk o

X3 RS BB RS, REEIT
A 5 RO e P BE K R ER DR B IR &R (1R RE B ds
W2 2), YERERRE, A P, R B IR R AR 1
L 3 WIS A Apee, SEEL T IFIRTE O, R RS
Toi B s BB RARCE T A T EEBOR, IR T R
EIM AT

x2 SHREKENRE ARG RERE

Table 2 Performance of environment-friendly high-performance water-based drilling fluid system
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Table 3 Monitoring and processing data of equivalent cir-
culating density for ultra-long horizontal sections
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