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Abstract

The ultra deep carbonate gas reservoir in West Sichuan Gas Field is an important target for oil and
gas exploration and development in Sichuan Basin, but the complex well conditions such as ultra
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deep, high temperature high pressure (HTHP), high sulfur content and poor wellbore stability
have always restricted the data acquisition of imaging logging data in horizontal well, which has a
serious impact on gas reservoir evaluation and productivity construction. This paper focuses on
the research of imaging logging tools and matching tools to deal with the complex well conditions
of marine ultra deep horizontal wells in West Sichuan Gas Field, develops the rigid HTHP dipole
acoustic wave and lantern structure electric imaging logging tools, high-power pump gun and high
strength adjustable metal centralizer imaging logging tools for ultra deep horizontal wells, and
establishes a safe, efficient and reliable imaging logging technology for marine ultra deep hori-
zontal wells in West Sichuan Gas Field. The imaging logging technology for marine ultra deep ho-
rizontal wells in West Sichuan Gas Field has achieved good field application results and has broad
application and promotion prospects.

Keywords

West Sichuan Gas Field, Ultra Deep Horizontal Well, Imaging Logging, Logging Technology,
Supporting Tools

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 518

AP IR AR K i 8l 7 B A AR AT 8 NI T2 Pod e, 1& M 7 RKSF I T
SR, EARZER. FHEENACEHFE N T Mk EoR . mERE M T gy, W
ASCEE v o M BB B T Bk T 85 Sk A5 K SP S R S 18 % P R R T 2 AR AT T R AFAE[1]-[10],
FE [ 1 2 1 AR K S T T 92k [11] [12] [13] [14] [15]. P H A5 SR T R a2 1) U S B
AR WTHOH AR BRI R TR RO B R R, MR GORS B PPAN BRI R
A SOBE AR S R AN I U S KRR R L2 @Rk Higiay), (A2 . KillE
FEB R SR SRR D RO SRR FE S, I AR R . M 2R I B
PIPRAR, AR AR I TR RS 8 AR 2 I R S I S Bk 2 0 25U TH oS 1 I o )11 75 < FE Vg AH 7
FU A SO SR IR W g ot T2 5K, 2 oA gk e RIS 2 JEE DY )1 2R IR 28 3 AR
BRIR B KIS [16], % UBHEYR 6000 m 47, HuZE SR 150°C, <Ema H,S, MK, mikm
JE JREERRE MEZE A AR A O A, 6 UGS A B T B AR B s R, K
AR I Tt TR s AR 5% R T e L A ) T A AR DK 50 A A i 1 F AP R DS ot
Bl THPEASMERAE PGS T MRk Rk, QAR )1 79 < A IR K P A L R
AR L/ oK, BTN E IO T UG TR TT, DUEALE A )1 76 < A
FEGR K UGN T2, ST 4 0L N BRSPS I it 1o 2 R 280
2. SR S A S HAY

G/, R AR R IR KT B 2% e 0 5ot A R 7 9 0 Ll A5 00 (3 4% s 5 A i i i s ek e SR T g, B
B R 75 RN R RRAG DU A 3 DA R LR, 7R WP A1) 38 1 1 i P el v PR AR R A B, ARYE
JUPE AR P He s e 2 o A B R 1 22 26 B R LR R, T B A M AR A R A e AR F 1
BRI T R SRR KA 4 TCL8 &JE, MRV T I BUE AR B HLE D AP A S ik

DOI: 10.12677/jogt.2023.451002 9 PRI TR


https://doi.org/10.12677/jogt.2023.451002
http://creativecommons.org/licenses/by/4.0/

KIEE &

CTIHIMERT . HT R AR I A B CE AP SEAME 96 mm,  PNAE 70 mm, B PUETEFRIAE] 214 MPa LA L, A
L B AR IA E 20T, TR Ak 208 ik fE 5k .

FHW, BUGIHACER R 200°CHE it i FIocae ik, P9 s R AR DD AR L i rEL s . I rL B
AR FH ORI + R HEAR, LSRG HE AT DIRIEES AR &4 T, 5230 200°C/20 /)
I PR 8 il CAE HbR o UG 38t B f it R A 180°C Ha ey, [RI N SK i i ) it S 3 B 4 2 i ¢
Ji AR AL T, B TURARE N, MR T dith IR AR IR S Bral N R ki, &
TR R A A, AR T R AR RS R rth e e AN AT SR

PRI, 37 B AE A 75 YR (S 25 B 2 A o ) v o B < i A/ e A AT AT 1) 20 R v 52 S 4 ) ) 220 4 =X
LA R A (14 1), KEMBCEE TS R B BRR S PR 30T HuksmE 20T,
BAL G RGE R TR R BE 20T U ST HUEPURLRE J7 KR BE BT, SCB T AR 75 It A 3 A AR o B (0 25 47,
U T e G0 AN E T R R FE A5 [ 2 50 2 X5 B R S 5 SO AR R YR A R
P A B 2 O R v o P R o (RIS, 7 75 o s A S P R e e, 6 B L LI 0 B[R] 7T 600 ms
TR E R . W MBI B A L Bt —&BPURRITE, IRV EH TC4 K&
SR, RIHME T HEDMINL, 81 E 88 SRS ARG IR T A0S, DLtk f
P 5 e AR A OR A R B P9 5 B B I, B AR A P IR A B A R R L 2 KT I e )
(" 2).

Bl O R DR

AL G5 7R A 25 B AR 2 R A
[—) (— N c—
l= plpl= 1)V

C )] [CE—

\ - Vs VAV VAV Y s Vs

= W= hi=

NI, NN

BT P R AN A R R R AR 2
Figure 1. Comparison of grooved structure between new type and traditional sound insulation body
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Figure 2. Metal mesh protective sleeve of new dipole acoustic logging tool
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Figure 3. Schematic diagram of the structure and principle of the lantern body electrical imaging logging tool
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Figure 4. Schematic diagram of structure principle of high-strength adjustable metal centralizer
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Figure 6. Logging results of lantern body electric imaging logging of horizontal well X2 (left) and well X3 (right) in Si-
chuan Basin

B 6. Pl X2 H(ZE)F1 X3 F (G E)KT B RSN FH 7K T HMFH R R E

DOI: 10.12677/jogt.2023.451002 13 FaIh RN AR


https://doi.org/10.12677/jogt.2023.451002

KIEE &

T RHE T ROKT BURE 3 L VLS « AR ORI AR T 30 2R S A BRI )1 78 < BB R /KT L 4k
B B AR T, T2l R L VR T S R FERE AL T, ok T BRI
PRIFHH: T ACESAEAIS 8] R AR S N & G045 0 FL g A il [ 20 MR, 38 ed SR P T B A6 o 54X
RPN, RO T Y T AR LRI KT I AR SRS AR 7 R S R B2 0, R
NPT, A BRI 7 AIKCF I B A A b 2 — 4 SR DI it R AR s R (18] 7) ATt T

WUHF 2
EeR iy X [E1FL B 43T T2i% Tl
= 1(;’}1}1 = [2o43-Mis) [i024-MiSE
| _ BITGIT | ® [R512-MSR
| _caLCEm) | (Ei) 128 VS| 64-Ms T2ik T13
6 in 16 .32-MS. .16-MS. 0.3 ms 8000]0.3 ms 8000
§42 8-MSL 4-MS

6610

6620

li

6640

l

6650

"

6660

6670 ———z

T
<
i
3
- - = 6630
r s
3
il
o
3
{
§
3
£

Figure 7. 2D NMR logging results of ultra-deep horizontal well X4 in West Sichuan Gas Field
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