55 50455 6 10 IR TR Vol. 50 No. 6

20234 11 H Drilling Engineering Nov. 2023:129-135

BB B AR AR 20 Ji ik 0% 00 v

EER, A=, T&H, 3 #, % &, £7 4
(P EFBRERETAHRAFLEE AN E A, HE ERE 8410000

FEE A 20 P A T 5w S BEAT U — HAR R I i UR TSR BB [ T B AN R R, T AT B R B
JEETEYE . T IZIHR AR RS R I B TR R R SRt T RN R S A R Bt A e A
HBETIK A, a5y BB ARl ke i 2 [RIAE . 3 3 D s #9711 S BORB IR iR R A AR G e g A
BEICHE G T BB T EL RS R 23 B B RS A VRS SR BE S, R B R BEE R 19.33 m, B B 0.48 m/h, ik
JE AR 710, BETIFI A 9000 M T R LA B , 5 1845 70 1 $2 85 55.526 .26.3%0..9.206 . 26.3 %0 , A 28 1 1o F 10 # BE 2
H IR HE F RSB s BOE TR EER RS %
IR AE SR AT B TR SR R BB TSR RBEROR
HESES TE256;P634  XHEARIREG:B  XEHS :2096-9686(2023)06-0129-07

Application of casing forging and milling technology in Well Ke—-20

for gas storage well construction
LI Xinyu, ZHOU Hongyun, WANG Leiqi, SUN Hong, HAN Lei, YUAN Wanxin
(Tarim Oilfield Company, CNPC, Korla Xinjiang 841000, China)

Abstract: The Well Ke-20 1s a gas storage well located in the Kekeya condensate gas field. The cementing quality of
the well section above the top boundary of the gas reservoir does not meet the requirements, and it needs to be resealed
after casing forging and milling. Due to the deep forging and milling point, the high steel grade of the forging and
milling casing, the insufficient construction displacement and pump pressure of the on-site equipment, the forging and
milling tools cannot completely forge and mill the casing coupling, and the milling cutter tension is not enough, it
brings about many difficulties for the forging and milling operation. After optimizing the forging milling tool sellection,
designing the forging and milling construction parameters and drilling fluid system, increasing the displacement of the
pump truck with the mud pump, polishing the forging and milling tool inhibiting device, and adjusting the viscosity of
the drilling fluid funnel in stages, the forging and milling footage in a single drilling trip 1s 19.33m, the forging and
milling speed is 0.48m/h, the cutting return rate is 71% , and the milling tool utilization rate is 90% . Compared with
the previous drilling trips, the indicators mentioned above are increased by 55.5%, 26.3%, 9.2% and 26.3%
respectively, and the forging and milling efficiency is improved effectively. Which provides an important experience
reference for the efficient construction of other similar casing forging and milling wells.
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construction parameters; forging and milling efficiency

0 3I8

oG SR L 52 AT T R R 2 e A

i U I s AT I R DL B T DL AR MR 32 A A T O SR AN L P BRI O, R AT B

75 B H#7:2023-04-21; 18 E HH:2023-07-14  DOI:10.12143/].2tgc.2023.06.017

E—EF EW BN, 1997 4, TR, Al 5 KRR TR Bl B, A SRl AR T R T AR B S R T AR N X
958379803@qq.com

SIABR FEZEN A =, TR, & BB ARTEN 20 A5 5 A R LT]. 8548 TR, 2023,50(6) : 129-135.

LI Xinyu, ZHOU Hongyun, WANG Leiqi, et al. Application of casing forging and milling technology in Well Ke-20 for gas storage
well construction[ J]. Drilling Engineering, 2023,50(6) : 129-135.



130 AR TR

2023411 H

BRI RS . HRTE S BB ROR I R AL
e IR 3 R U A S ) B 5 ) S RS
— ORI o TR R AN R ) S BB
ANRESE ATk IT, 3 R B R U, () Bt B it T2 KA
B I W RE — SO SR S TR BORE (R ok BEAT 1E %, I
WO A BBl R AR IR AR A 1) A S BB
RN o AR SO S AR N R B T B R T
it T 2 1 e A 7 2, A i B
] 20 - HBe e L R il T A HE RN A BRBE T B
AE 58 4 850 BE A 4 31 1) 2 AR RS [ 1 e 3o B
THBEBEIE T2 BB IR R 4w T BRBEACR .

1 BEAREER

A1 20 F I 6 T 4] o S B A A i — 1 TR IR
L 5E A HI 198346 A 20 H , H i A T HJIE 3848.97
m, SR H TR 4030.72 m , HERUE = FFEHC W B 1,
# 1) o %Ik A eI B 3799.8~3837.0 m,
X2, B A 1.1 10° mP 7l 4.93 X100 £ 7 K
604 m®, J&5 K X, b2 KR 8 Bl K S OO, 2022
AFAR] 20 I BT Ak W B S 3 o B SO, TR R A RO I
R W i <2 BE 3831.8~3857.0 m #EAT E I/ .

339. Tmm X 74. 49m
444. 5mm X 106. 10m

244. 5mm X 3635. 04m
311. 2mm X 3639. 26m

kP 3788. 50~3828. 50m

A LFHJE3840. 77m

177. 8mmX 4024. 99m
177. 8mmX 4030. 72m

14720 F H H 54
Fig.1 Well structure of Ke-20
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Table 1 Well structure and parameters of Ke—-20

R E i BER  EET BEJEL/
#/mm SR /m sF/mm %/ m x mm

444.50 350.65 339.7  0~76.49 J55 9.65
311.15  3639.26 244.5 0~3635.04 P110 11.99
215.90  4030.70 177.8  0~4024.99 P110 11.51

DI E %R B T AR BB K £40 m, it
W) bR 1) E) 5 3788.5 m (7 e IT 2245 4 A Bk IE 281)
§BEBE T B 3788.50~3828.50 m, BE K 40 m, i B4 20 m
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Table 2 Cementing quality evaluation of
Well Ke-20 (in part)

BIHHB/m BB || BB/ m R
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3683.1~3691.4 h 3773.3~3802.9 %=
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3706.4~3718.4 % 3805.8~3818.9 7
3718.4~3721.6 LY 3818.9~3824.1 LR
3721.6~3741.1 I 3824.1~3826.5 iy
3741.1~3760.3 h 3826.5~3832.8 h
3760.3~3770.6 7% 3832.8~3838.8 It
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Table 3 Comparison of technical parameters of forging and milling tools
[ TH Tk AL TI MRS J1 R ik R DIEIHEE BeHRER S/ SRR RCRHE - e/ (re
e N £ /mm SME/mm KAME/mm (Les ') (Les™ ) i /(Les™) ’ min ')
GRDS 7-F  6(H3Z) 144 144 216 11 18 20 1~2 90~120
LKWR 7-F  6(341) 137.7 146 204 11 15 17 1~3 80~120
YSD 758 6(341) 149 149 200 11 16 20 1~3 80~120
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B2 LKWREBHIAZMTE
Fig.2 Structural schematic diagram of LKWR forging and milling tool
B3 LKWREHIE
Fig.3 LKWR forging and milling tool
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Fig.5 Image of the piston of the improved pushdown

forging and milling machine
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Table 4 Construction Conditions of forging and milling for each drilling trip of Well Ke-20

Bt gt BBEEE/ TR AAE dEE/ BE .
PREE B/ R e ) &% T
EEYIH 1 3788.5 / / / 10 i / RIEH
EEYIE B 2 3788.50~3796.74  8.24 21 0.38 50 231.72 65 EH
3 3796.74~3809.17  12.43 36 0.35 70 333.17 62 W
BB 4 3809.17~3809.53  0.36 25 0.01 20 9.4 60 ANIEH
5 3809.17~3828.50  19.33 40 0.48 90 592.94 71 EH

(c) 255

(c) 3 RHH

6 BHETIAEERHBIIRERER
Fig.6 Wear conditions of the blade after the run

(a) 55 LR (b) £ 21



134 AR TR

2023411 H

55 1R A RS U HI L AR Pl (R R e D
HIBAIE R A5 85 T HAE R Tk . BT .
i RBE AR L BT T A At IR BB S
Ui JJ B AR B 58T o AT R SR O R SRR
FEASIE B AN BEA 2 i, 5300 LSk IT )
AR BER DI B N T B B, R BE R o

55 2 B B F 46 R T B 7 5 U 0K A R B it
T, 3R 8 % 65%, i 4t #F ] 8.24 m, # Bt ¥
0.38 m/h, i - ik 7 v 45 5% 6 5 R OB R m, E 4R
AP, AW E S DRI . RS R R
B 3 R Bk S B RS s I A ) 3 A A U 38
L, AFL i 8 g O B A A B RS B A )

55 3 M AR JE R 6250, H BEIE R 12.43 m, #7 B
W 0.35 m/h, & H RS K B 3 R BE T AR AR
2 il Rl S 0L R R 00, L S i 17 AR TH AE A G
) FH )

AR I RN, R 0.36 m 5 TCH s,
TR AR R AU 9.4 kg 2V HEG & BB B T H
P AR R AN MR 3R R A T e RGE H E A
75 190 0 T S DR R A A IV BB T LI Y, R AR
B r B BE A RE G e R BB % 1AL

R 4l A7 L B 0008 S ) R B K A )
B 5 Sk HEAT AT S | I 1 ZE 4 4% 01 0k X, (W)
B 43 B B3 VR R Al VO S RS B 4 o 0 A A e
F1o S5 METIRE R 715, Bt E R 19.33 m, #4E
P JE 0.48 m/h, 2 H 8 HE G & IR BE AR 3 i BB Bt )
LT At st . AR TR0 LB B, o i 48 ki I
5B g TR R Y AR HE R B ) R A g N 4
55.5% .26.3% .9.2% .28.6 % , I 5 B 58 L T AT 20
HEERBAE.

4 FHRRKINR

(1) T BL 37 1 4 P BE AN I A2 #B B il T2 M
R, LR AR A B TR IR RS O HE i Bl IR B T RE S
A F1 KT R AT A A B

(2) % T 88 15K ITJa A B o€ 42 e Bt 45 48 1 Jit
A3 A of ) BR A B A BEAT FT 5 ) T S 1
A SR I T 0 1 Ak

(3) % T HBL B A M BEJE A B0, 5
BE Ty b U e A, T O O R e, 4R v U
Frok B WG R B EE L

(4) X T HBE Rl TR BE IR, Al R0 3 BE LK, T

SR FE YR THh 0] T R B B R R Y < G
R I T T T2 BHL ok 42 i) 2 %

(5) 3 2ok $H 98 15 T 9 B 96 it T 2 BRI A O T AR
RIS ARG LR G EAT T H & SO
Ak 5, 5ol B R B F R 19.33 m, Bk Bt R
0.48 m/h, iR JE 3 71% , 8 J1 R H 2 90 % , A& T /i
JU s B, 2% 46 B8 43 9 % 1 55.5%0.26.3%.9.2%
26.3% , AR TR BEIE ML &R

5 % L #k (References) :

[1] ARAE R, 00 VE B, R e bk, 45 . 25 A8 BB S O o 5 AR 7 - B3 Iy

FLE BT P R (7] R DR CE A 8 TR | 2020, 47
(8):50-56.
LIN Xiukuo, LIU Wangwei, CHEN Xiaolin, et al. Application
of casing section—milling technology in Beypazari Trona Mine in
Turkey[J]. Exploration Engineering (Rock &. Soil Drilling and
Tunneling), 2020,47(8) :50-56.

[2] Ry, GeIF, #M, % BB T SR Ay ]
KILRZEZR AR ,2014,11(32) : 70-72, 4.

WU Moran, RAO Kaibo, DONG Chao, et al. Application of casing
section milling technology in Dagang Oilfield [J]. Journal of Yangtze
University (Natural Science Edition), 2014,11(32) :70-72,4.

[3] WS Ve, £oF2 5w PEREE AT H Bt TR AR RPN 89 JF R
[J]. P30 TR, 2021, 33(2) : 35-38.

HUANG Bing, MIAO Juan, WANG Ping’ an, et al. Application
of high performance casing section milling tool in the Well Weiyang
89[J]. West-China Exploration Engineering, 2021,33(2) :35-38.

[4] skl R G 3 £ 1 85 45 BB Bt OC L PR BT 5T 5 R [T 3 o 2
T/,2019,43(4):696-700.

ZHANG Chuanfeng. Research and application of casing section
milling technology in Jintan salt well [J]. Journal of Geology,
2019,43(4):696-700.

[5] SkWEWD, @i, 2%, 4 R R SUTIFRIF/NIFIR B
BB ORI ] AT B R AR, 2017,45(3) : 38-41.

ZHANG Yaming, GAO Zhentao, LI Jun, et al. Casing section
milling technology in deep and small hole of well SU7 in Suqiao Gas
Storagel J]. Petroleum Drilling Techniques, 2017,45(3) :38-41.

[6] BRR M, 25 b . IF T A M9 &8 BB R R [T ] P SR T
F,2001(05) :47-49.

CHEN Tiancheng, LI Dailin. Milling technology of casing sec-
tion with different steel grades[ J]. West-China Exploration Engi-
neering, 2001(5) :47-49.

(7] WEW, £ 8 1A UFESERBEEAR D] s R A,
1997(2) :22-24,61-62.

FENG Zhiming, WANG Xiuting. Casing forging and milling
technology of Nan 1 Xie 1 well [J]. Petroleum Drilling Tech-
niques, 1997(2):22-24,61-62.

[8] TR, EHE, FI§ 3¢, 45 3l 610 123 I 4 I 67 il Bl Fo AR



55 50 555 6 1)

R EE P B RBEEOR AR 20 F 6 % A I

135

[9]

[10]

(11]

(12]

[13]

[14]

(V). AT B RS A, 1997(3) 1 15-18, 28.
YU Xiuhong, WANG Zhenguang, XU Daiwen, et al. Casing
window sidetracking technology in Well Tong 61-side 123[J].
Petroleum Drilling Techniques, 1997(3) :15-18,28.
T AR RS I IR I R K IR BOR L] ok T
£5,2016,39(1):23-25+,7.
WEI Xiaozhong. Brief talk on sidetrack horizontal well technolo-
gy in Sulige Gas Field old wells[J]. Drilling & Production Tech-
nology, 2016,39(1):23-25,7.
TRMENE, T 0 G — R S AT B BOR SRR [T ] B R
T.2,2019,42(4) : 124-126.
ZHANG Yanping, WANG Jinhong, LI Feng, et al. A prac-
tice of coil tubing window cutting technology [J]. Drilling &.
Production Technology, 2019,42(4) :124-126.
SRR VAt R BV e (1 S T R R I 8 g s W
SERTLI) ARG TR CH B TR ) ,2020,47(2) :36-41,48.
WANG Zhanling, CHEN Ligiang, WU Zhanmin, et al. Opti-
mization design method for sidetracking wells in Bohai Oilfield [ J].
Exploration Engineering (Rock &. Soil Drilling and Tunneling) ,
2020,47(2):36-41,48.
W R VPR B BAEHORT]. i M i T, 2004(4) - 61.
YANG Fengchun, XU Junfu. Casing section milling technology
[J]. Oil-gasfield Surface Engineering, 2004(4):61.
R W] ZEARZS /NI, 25 ST14-20x IR 345 1 0 0468 1l
A A5 BT R ) T BB R R (7). b A 19 L 2010, 22
(6):403-405.
DONG Lai ming, LI Gen kui, YUAN Xiao ming, et al. Cas-
ing sidetracking operation problems and main technique mea-
sures for S114-2cx deep well[ J]. China Offshore Oil and Gas,
2010,22(6) : 403-405.
XA, e, B, 55 BT 6 DX/ B 4k o A2 KO
IFEIF B AR B[] Bk 1.4, 2013,36(3) : 21-23,, 5.

[15]

[16]

(17]

(18]

(19]

LIU Shiyin, WANG Long, MAO Xin, et al. Drilling technolo-
gies of sidetracking short radius horizontal well in No.6 block of
Tahe Oilfield [ J]. Drilling & Production Technology, 2013, 36
(3):21-23,5.

SRAEYL . BELLAE IT0 U HORTE L3 S b g BT L]
HiRT¥,2020,43(4):121-124,

GONG Jiankai. Application of coiled tubing sidetracking tech-
nology in Liaohe Oilfield [J]. Drilling & Production Technolo-
gy, 2020,43(4):121-124.

X B E A, S AL A R R K S T
FTHEARLT] iR T2, 2021,44(5) : 22-25.

GUAN Shen, LIU Xianyu, ZHAO Baoxiang, et al. Window
opening and reuse technology of large-scale riser in Beibu Gulf
Basin[J]. Drilling & Production Technology, 2021,44(5) :22-25.
TR SR B S S B R B BORTE T s HDR-1JF
IR REATLT ) B P T A2, 2023,50(3) :83-91.

TAN Xianfeng, ZHANG Qiang, ZHAO Changliang, et al.
Application of sidetracking to obstacle bypassing in hot dry rock
Well HDR-1[J]. Drilling Engineering, 2023,50(3):83-91.
T, RIS K, 5200 47, 56 T b B8RO 28 U B /K7 3 SR 4
AR BRI A T4, 2021,48(4) : 104-109.

JIA Yong, HE Pengfei, YUAN Zeming, et al. Application of
horizontal branch wells in an offshore gas field[J]. Drilling En-
gineering, 2021,48(4):104-109.

Bk R B T S0 F A AL TR LT SR TR
2023,50(S1):371-374.

JIA Shenglai. Construction technology of window cutting drill-
ing for leaching uranium mining [J]. Drilling Engineering,

2023,50(S1):371-374.

(/¥ EL)





