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Abstract: The continuous development of ultra-deep oil and gas reservoirs is closely related to the completion design of oil and
gas wells. However, due to limitations in drilling equipment, the presence of high-pressure saline layers, geological characteris-
tics such as prone-to-collapse and prone-to-leakage formations, as well as economic evaluation considerations, the completion
methods for ultra-deep oil and gas wells exhibit significant diversity (open-hole completions, completions using small-sized
reservoir casings not exceeding ¢127 mm, and so on). Designs featuring production strings traversing the perforation top bound-
ary and even the perforation bottom boundary are also common, and permanent packers are often preferred. These factors can
potentially increase operational difficulties, prolong operation times, elevate costs, and impact well productivity and ultimate
recovery rates. By analyzing two already developed ultra-deep oil and gas reservoir blocks as case studies, it was discovered
that the accumulation of sand or silt is a crucial factor contributing to low well productivity, subsequently adversely affecting
recovery rates. In response, the study proposes that the research and design of ultra-deep well completions should anticipate
scenarios of sand or silt accumulation. The objective is to prolong the duration of sand or silt accumulation, thereby creating
favorable conditions for subsequent operations and ultimately enhancing recovery rates. To achieve this, the study conducted
thorough scientific research and optimization on five key aspects: completion methods, reservoir casing sizes, completion string
configurations, packer type selection, and sand pocket designs. Building upon these optimizations, comprehensive calculations
were further performed for drilling and completion investments, drilling and completion cycles, and economic evaluation indi-
cators. In cases where economic evaluation indicators fail to meet expectations, increasing single-well production is suggested
as a means to resolve potential conflicts between enhancing well construction quality and meeting economic evaluations.
Keywords: ultra-deep wells; completion; recovery rate; completion string; economic evaluation
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Fig. 1 Well opening curve in X Block



ER

AR, 5 kR TRRBAI T TRL B AR ENEF 171

1.4 FERBEESHT

ZXHA 13 DR A SRR Ty, H
o, 12 B R ERIR 58 0, P HIR Be K 78.30 m,
— 0] 4 JE BE 40.40 m, E ¥ VR P 63.57 m, By
T 592.00 m, Ffik 4.95 m, #HR BEE X9 79.8%,
— ] J35 2 °F- 2 1 3R 4 90.00% 1Y 7 66.7% . 1%
770 B T 51.0 MPa, %k 13.3 MPa, H 7=
M 40~152 t, 3 [H Wi 464 d, [ Wi R 7=
1.38%10% t, fiz /i A WEHA 2= 5.47x10% t, ik
923 t, FI MBI =A%,

Xof A S )V b B R LR A 2
1, FEVE S B R A A LU R 1) PR ETL
JEBFIE R o A6 E AR, — 15 15 i
JE UM 9 d, Bt 8142 m®, H ™= &
123.1 m?, i 74.1 m?; 5— AT RUUE , i &
1563 m?, Hy=iaR s 202 m?, il TR
G HRBA AN 2) hEIb AR A R L R
fiE. 40 B1 H#EATHAMAEML, Jeibil 78.2 m, 7724
TR, IEFEIR R, JER 1.5 m, PRJRRER Y, 5
W HRIOE, R0 154 m3, AR O S KA
2~3 m AR, FEFFaki, AR, TR LR 4k
SLoh B ENY, B JE BEA TN, , AN I A e A AN
AR, B2 M TR, Jeabil 88.18 m, HAY
2 28 m, #5Ab B HRIE XRIFM AT 2 7.5 MPa, T
SEINZE SE A A A A S e R T =
18 MPa, KT FHUE , BCH I 106.6 m®.

FE 5 D R PR R TR A, TR
FEIRC T R MR, B0 RN R, A B IeR
TREVE I, VRRPHER 100 %, AT LIHERT A
Ve AL A BRI T T A I, Jerb ] fg:
K, KT /NIRRT OFIRA L 114.3 mm) , 5505
UG AR, e o hb TR, B UL, b
T R ER IR X X HSZ M S G R A5 | 77 i
KA EZF . 2% 8 F IR wh B b afe K | XL
B, S SR T RT3, X X X HeR A
T 57(17=2.54 cm) i G AR RRIR e -0 5
2, 3T 3 AR EL B 0 $EmE] 43.3 %,

2 Y RRFIIREERHTEHTIERZR

2.1 S BUHE
Y IXBH B ZE H 2R WA FE Ay e 21 5 — Bt
A A REBLUA B R AW A, A3 (45 gk

) S — N 45%~60%, 58 &R — Ikl
15%~30%, EENERKAE . 2R 283
ST EERIRT, SN 0.5%~15.0%, Fi L)
HENPZRZE—PRa —glead s, Hrp, U
BERZ  BRA T, SRS IR A SR,
g 2s MIZERI UKL A FL o =, R 60 %~83 %,
HYOARL N FLINZEE , B 5%~20%.

WG, 40 Bkl i 2448 SR & &, DL
TR A RSN 3, R R g ag DA K IR 2%
b 3 B AL R B E B A 7 2.0%~6.0%, “F-34°h
42% , BB ERFE AL 0.010~0.500 mD, F
¥70.075 mD, B JE THRARSL ARE —FRIRE6E)Z,
OB Ry SR R HUIRCOK TS0, R Hal
IKAFE
2.2 SEHER

Y XHA 0 27 B, SF5E IR E 6 841 m,
K1 O, B 26 O, BIREH 1 DOFR
1111 mm), 8 L7523 26 10, Hd, 177.8 mm
WZEE 4 11, 139.7 mm £4 18 1, 127 mm £95
40, FHEREFALTR 6 O, Fid LKA
12 1, PR AR A B Rads, /rBks 10,
2.3 FRFFIE

1) Pt AR

Y XHRE RIBCR 60 %, £%77 11 a )5, H i
KRR 16.24 %, W] RAEECR AR HAT 27.06%.
HRAEAE 7= R 98 o3 B, HE BRI (K 2) , %)
IR 27.7 %, B R W, PP R IRk

30

25 t
~ 1=56.9380e 7™
E o2 R=0.8922
S
< 15t
g
Lo}
&
5 -
O 1 1 1 1 1 1 1 1 1 1 J
1 2 3 4 5 6 7 8 9 10 11 12
i 18] /a

B2 Y RSRSHERR L

Fig.2 Gas reservoir decline rate in Y Block
2) ARGESAEAE T RA IR
ARGEHE R N IR R B 2 25 5%, LA
PRI R T 2R, Wn1El 3, 18 4 B, — il 5e
EAE T LIRS, 7 —FR S EE T AESHL T
FUL b XF AT UL, A A AR 2 S AR R AR



172 ¥ G bR FFIR (A KA FR)

2024 F

SEHEHE T b S FLR S 00 2R 7= i 31 b s D sh AR
R, EEWIE, i se A N AESHLTUR LA A,

i /MPa

AP R B BN K, 7 A LR R [, AP
Gtz , A I BUKIERZ I .

—_ ylFHF
— y23f
—_— y3H
— y4df

0 500 1000 1500

2000 2500 3000 3500 4000

A=A /d

B3 ZEHEHTISHLRFSHBE

Fig. 3

100

V& /MPa
S

Oil pressure of gas well change below the perforation bottom boundary of the completion string

0 500 1000 1500

2000 2500 3000 3500 4000

AN el /d

B4 THEHEFHILTFUESHHEL N HL

Fig. 4 Oil pressure of gas well above the perforation top boundary of the completion string

2.4 FFEHBIRES

Y XA 5 O T s AR, OEE
v 3% BT T o0, ¥ B R AT 85, K AR
566.91~6 416.75 m, [& 1 A E% K 177.8 mm
Hh, HAb A= EE o 139.7 mm.

5 O3, y3 AR 69 d J5 R4 2 180.32 m
BHETCIR AL B, A A AP IR I, SR R, H

fle 4 10 1R i ] 126~286 d, y5 B HER
133.40 kg, y7 1k i #i Z 7P 166.28 kg i& i 8k 5
Jth 234630 kg; 2 HIE(y1 I y15 ) b BRAEHE 5
BREDTH , /3 HIEPHE 116.3 F1105.16 m, A& 5 iR,
P P s, R, Ak R
Wi 7 B S AN DG R BRI, y1 A R it
BFLEL ., y15 HEEES BT LR A 5 m.

150

100

M /MPa
S

0 500 1000 1500

—e— ylIFhE
—a— yI5IFE 1 120
—— yUHHM™R
—s— yISHFHSR 19

1 60

Hr=</(10°'m")

1 30

- 0
2500 3000 3500 4000

A A /d

Bs5 YRXRAOLEHE

Fig.5 Production curve of two sand-producing wells in Y Block

PR R MR T 3 3l SR RO E LN, e
EHE TR AL IR L LA R T HERD, 522 T R
JETELE A NP B R0 A0 HE R S 2 T )
LR B, A T i S FLBE, Rl T S fLBL

JEETHR , AETNAE HIMEE A AR = A 2 8] =D ) 7 A M
PR, A G HEH , R A

FURT, X R i ek N R A 5E T 2 4R h 7
2B B AR SRR O™ 7 . TA



ER

AR, 5 kR TRRBAI T TRL B AR ENEF 173

) P R A R IR AR 42130 A ) i )
RERI SRR S IR AE 1R P HE R ™ 3 D () 2
Y XA 12 a, FIRIFIHF 55.6%, HP A
H 36.97x10* m*, M LK BN HUY R ICE HFR
Y XBTIFFHHLan & 6 firr, WIFFHH0H &4
Br, TP G, GG 1R & B b ) S <O

A FERRAE O B A SRR 2R e i, D e
WOAEIAE LA™ 2 Z [A]EHUR  H  7  R Ffd
BN T EGIERE I I WU
P, R, dr PR RAE RN, S B B
RORAHAE, B LA b T B0 2ell, 30>
IR IIA K HERAE o

30 — 100
24 | f“ 180
= -
=
Lot ] ' 160 ¥
B l\"‘ o= , . . 5
= 12} Iu .\..ﬂ‘ ./_‘ "IIZHI'“_, _‘-I! .ﬁ’. 1 40 ﬁ
e _— i - N
Fad) —e— I -
R —m— I | 120
THIRE 1
0 0
0 20 40 60 80 100 120 140
A7 TR/

6 Y XHRFFFHiLk

Fig. 6 'Well openning curve of Y Block

3 BRBSHZTHRITEIHARER

3.1 $hEH R B R EH

XTI R E I, T2 R 24k R
KB e A BB AR KRR o, AR 58 R 91T
5 4% 5% BUAS R BRI AR IR DG B SR o SR T, X
FHEI T, FTHE TG AT
A7, TR BB R AL A RSO, HEX AT REAH I kb
B T SR ) R B B AR B . 2,
LR EE AR T, fr T 8 0 B A A A
BRI, A3 AT e 20 5 R X s B A 77 DR
FHCRMSCR TS TERZ )
3.2 &FEM

T AET & FE A AT L BN, (BT
BRI B T A&, FELELL T JLA % R

1) TN bR BT R e 78 43 7% & TR TH
SRS MERE T | 489 AR = YRR A

2) ST R A L A k8 K T S PR
HI A, DRI TC I 0 S R S s Y 22 5 380 2 o

3) BME R TR HR 7 %, A iy 22
TrAa br al GBI, (H X Fh 75 28 7T GETE A7 1l T A2
PR AR R ISOR , X — SRS TR AR I AE R
AFEUAI . 535, AL AR T R BEAREL T
AR T iE S, EALATAT RE LS S B R B

AR, X R REAE L TR AR b5 P S LA
PRBE

4) TR RESE AR BT AR | T RE R
FRAE M PR T SR AR5 B, BRI R IC ™ A] REAIR
TR LR RE. ERXMIFI T, o TikEZ
TEVFOT SR AR AU 2K, AT RESFRAREL S8 R RO 5T, ix
BB DR AT REANA TR IR A7, JF A B 4
AR B

4 3t %K

ARG I IF K SR, b el e b s iih
SOFAEFEENR ., WIS — BT, TR
M AEREANTK B8 AN, BT LAAS 23 82 i T 5 M
LR XTI, o TR KBS
RS, i R s A T, Al B EA K
SERE, BB, IR HEBAR , 2
BRI R 2R PERP AR IR A P
D) intb 2 b iRy, il Lhidid T 2 e tkiseit
WEL; 2) MR RRD , RIS T A Sk, OB iR
e b I T A AR A AR R ST RD T R, X R
W JE A P e 25 0 Tl AR R 22, — e A, i
T FRREEOR, I IR IR 2R AN S S A A I
FHUEFPIRZELAE , XTI ER A el TR AL T



174 B A K F PR RAFR)

2024 F

Bk, B A e AJ 5 .

AN, BRI — M e, e R
TR 2 BE A P AT T, PR AL I R L, (Hif
BB UUEH A T
4.1 SEFIEEN

I TR S R, T ERE
fil XU 755, 0 1 A A 2 0l e o o ) 5 [ g4
XPRBUR L el o o R DL R i 7 A R AR T R ]
AE B FEAL T AME R E IR A, 75 ZERBUE
YA B A SR A A A o R R ST PRl
PSR i RERZ e T AR A B 132 1 54808,
SUMMK T I T g HfE RO 285 A SRR AR 19 1
B, RIS A, XA I T R,
EERZ R RIRZ , GRS S5 IR PR
B B ARVt T 25, A5 R LT RSE, DLRIRIR
WY RST | AR 5 1 B Y EE R AR A, X — vt
BRI, — R BB 20~30 m K& @A H:, o]
PUSIES FAEL 922 407 s I, sehrest
KR TR E , /Rl e 2 A XU 5K

X BRI 76 R T T R A SR A T
1) A A FHAR SRS (Jeid) HERYE R 5 2) AR F
Jer BVEY. , 98075 5 BAAE b %) X 8 i JRURS:
42 EHHKEBIRT
421 5

R R A R Eh A SR AT A2 X N ) A A R S
R IFRER A B A AR, PR A s
Kty , PURRFE IR, Rl A G FE LR 5 N )
ERTT, e 2 i 28 m R %, o R M aE i
WG HAE , T LA SOk B SO AR R 8 i
T RREIRVE ML 2 S BUR B S, a7 R 2 4= 4R,
FARARIR SE IR H =i T BRAR &, HA—E Bt
P, SR R R I AR & 1 B
B, BT LA, @RI 5 O ER FHRRIR 58 51, W] LA
WA RABESE, B )22 & B s ab, DL
W EIRAD ) 5544, RS B N Anfar B .
422 WZEEERST

— M E R RS R AR B = e R
EECE , PR 0 A IR A DT R B 2 £
X BRI T 2225 JEAE L, A5 R B AR Al 1
T, UNHIGER | Bl RN B BR A i s AR T 00, AN
[ () R AN TR 4E RSH X e e i 2 B4 R
S, TR R AT R B A5 A BT, BESE Y

T B A AR o B R BRS E oE (R A
5 o BV, XTI, IR, WEE
BRSTIZR, — AR TR ; 2T a K,
H W St e, gk 1 s, 77 EEEmE Ry
AL 51757 41" BETN 74.3%.99.4% F1 125.3%,
T [FRE R AP s e AP M), [R) SE DI S AR T,
KH 77 MEES, AN St w5127
57 415" EEEREIN 74.3% . 99.4% F1125.3%,
MIGIney =i BE, R-KIMZES, &5
AR T
x1 HSHERAHEEERASH

Tab.1 Technical parameters of commonly used oil casing in
oil and gas fields

EERSE BEE/mm NA/mm NEHER/mm? HiNHE/MPa Fii/hMF/MPa

7" 12.65 152.50 18 256.16 114.0 120.0
51" 12.09 115.52 10 475.72 139.0 152.9
5” 9.50 108.00 9156.24 110.0 120.0
414" 6.35 101.60 8103.21 73.7 52.2

423 SEIHEH

SEHEAE R B A A N
I, RPERERIE, — IR, DL AR A et
T, SR AT 58— R AL AT, )2 s i TR
FEMRIE O T, G M 4127 + 31027, 4147 i
BAH M 4 000 m, EH T 45 HKE, FA7ELL TR
B 1) LR, WL, AR TR A,
PR, SRR 2) B R AR, AT A
PN, R, SRR e, SEhR L, e
FERTRIH A HE B 094 AR, A0 Se 45 A 2 2 il
FERIR A 75 2L, — BT DR — R e i sk ol
DAl FE R I — 2R A T 7 SHFLTIUA 50 m
DA DA R 0 A AL | et (s o2 ) |
— M AR LR, A RCGHER, R L, WSk A
WS — IR R A T T R, B R A
USSR R, A AR T R 4 T I A 10
i, (ARG P Y U B ST YeE 2, %
BEHATHFGR o

KGR R RSB L B, SR A
g BRI — o5, A RO E ", XTETIT
JE TG A R A e e S H AR 7R 1),
4.2.4 EHmEsIA

T R R R DAY i H LAY RTTS
K XHP Hf B 1 T Ve & A Uide, Btk
IEH A In) 8, 7 e o SR FH R A X B



ER

AR, 5 kR TRRBAI T TRL B AR ENEF 175

AR AT B S R R R, XF AR B B
DL S gz ngg B rEpede i 17 B ER, IR
At RAF Ik A B aas U A Y (BT & 5
B, TR AR | RO HE A [ A TR, B
FHREREFTHE, Ak A SR E B Ak B wfle pig 22241 A
A EE, PTG RS MR R DL, R EE A
SENN STy T T R MG, Wi A TR () mT B 3
Mags, RN T Z 2 T AR E, MK A B R
R0

42.5 YIRb 4%

DLRD 487248 NN T2 I i 2 — B &
ENERR, KR 15~25 m, B 48R NG
St T A P i A RS A AR s, AN &
T3 B 2B, RIS A e it TAE L i 75
B, G HRUTAY DA R 2 B TR R A O
Jr SR T AT L AP aas o . Ui AR A il
JREE RS RS R K E e, KN
MM AW IE R AR, H 2 By, RORER g,
FTE, A T A LB TS (Tt —E )
BIERES), SR AL A DASRERD) , b T
A, [RIR ol Fab X 4 S eE i oh VB, DA
Key= 2 5 IMNEETE I IR S B A (ISP AN &)
Het o W2 EE RS E G, SRR, MLid
AR GTE S PR TR 1 AR

54 i

D) R KB AR , ERTRE b7 R
1o MR R SR A B e AR, FHR% L
PR IR R ICRA BAERIOCR , I B ATT
IR RIS R BT, A BRI B L= L R R
W LK ax A i JR I 22 B Akt 1 FUAR, BR 25 2=
AfE AN, R e IR RD I R T A A E A
Xof R R S S I IF R RO 78 4 % B b i e b
IR

2) FETRIN U TE I T AR EE AR R R o H
b, BSAE AP I 26 AF R, LA T RER A (2
W0 SRIH ] AR TR IR o A, TP IR SEHT5
A MZEEEROE S RE | BRR RS BT
WP AR 5 A SCHER RIS, IRl R HoAR 5L
AT, FREAT R S IETT | B R AR AY
TEMEERD I 308 B AZAEAR

3) {EA R SE IR HOLRN |, TUBELE 5 M
SE , H0 5 P25 R AT A R B BOR , 7 L
S R M P B R TN, IR R 5
HUEHA R T4 B 2 = i, R B, 7
FF ok B — 5 W BT FRHEAT B 52 R B9 R A L L
T2 HEATRE , ATy AR TR SR 1 I 2% 2

4) WIS RIF RAE N — ARG TR, i
TR eI R B A PR R A
Y FIER A5 — AN Gi— B, LA SRl g 3t
R 1 A7, FETF R 2 9008 AT A G , B R
TSR, XA R A B A PR, B
74 L FER A SR 2 5 125 A BRI, 4 i I
R G

(1] 25 S, XA A, 45 b G BRI BRI 4l
SE I HR IR B BOCELI]. ATl R 1222, 2020,
42(5): 527-542. doi: 10.13639/j.0dpt.2020.05.001
SU Yinao, LU Baoping, LIU Yansheng, et al. Status
and research suggestions on the drilling and completion
technologies for onshore deep and ultra deep wells in
China[J]. Oil Drilling & Production Technology, 2020,
42(5): 527-542. doi: 10.13639/j.0dpt.2020.05.001

(2] PR, 250, X, 3 W2 0UE UK IR R Ak
T R AR e e BUIRLT]. PG B A i R 2 4 (A 4K
BIERR) , 2023, 45(4) : 1-18. doi: 10.11885/.issn.1674-
5086.2021.04.05.01
ZHU Xiaohua, LI Rui, LIU Weiji, et al. Development sta-
tus of high-efficiency rock-breaking and speed-increasing
technologies for deep shale gas horizontal wells[J]. Journal
of Southwest Petroleum University (Science & Techno-
logy Edition), 2023, 45(4): 1-18. doi: 10.11885/j.issn.-
1674-5086.2021.04.05.01

[3] BRI, &l A IRE — B R Z M ERIT &
LA BRI b Al R 24 (A AR R
2023,47(5) : 1-12. doi: 10.3969/j.issn.1673-5005.2023.-
05.001
JIA Chengzao. Key scientific and technological problems
of petroleum exploration and development in deep and
ultra-deep formation[J]. Journal of China University of
Petroleum (Edition of Natural Science) , 2023,47(5) : 1-
12. doi: 10.3969/j.issn.1673-5005.2023.05.001

(4] el BRI, T2 M. B3R5l FE R R T AR R 23 B
BN AL AL, 2007, 16(2) : 36-38. doi:
10.3969/j.issn.1004-4388.2007.02.011
GAO Ping, CHEN Bo, XU Aifang. Application of bore
hole separated layer testing in deep well of Tahe Oil-



176

0 i B K F IR (A RFAFR)

2024 F

[5]

field[J]. Well Testing, 2007, 16(2): 36-38. doi: 10.3969/-
j-1ssn.1004-4388.2007.02.011

ERAURE. 1A DO IR I B SE BBt RE[T]. A7 il
K T2, 2019, 41(5): 555-561. doi: 10.13639/j.0dpt.-
2019.05.001

HAN Liexiang. New progress of drilling and comple-
tion technologies for ultra-deep wells in the Sichuan-
Chonggqing Area[J]. Oil Drilling & Production Techno-
logy, 2019, 41(5): 555-561. doi: 10.13639/j.0dpt.2019.-
05.001

XS P, BT, U1 M R I R Bl DG B F R
5 R0 KRR Tk, 2022, 42(12) : 82-94. doi:
10.3787/j.issn.1000-0976.2022.12.009

DENG Hu, JIA Lichun. Key technologies for drilling
deep and ultra-deep wells in the Sichuan Basin: Current
status, challenges and prospects[J]. Natural Gas Indus-
try, 2022, 42(12): 82-94. doi: 10.3787/j.issn.1000-0976.-
2022.12.009

TRMGIEE , sk, 5kvF, S5, P4 AT RRHEE /N IR
ST ZHRN] HisR T2, 2019, 43(1) : 45-48. doi:
10.3969/J.ISSN.1006-768X.2020.01.14

XU Penghai, ZHANG Hao, ZHANG Sha, et al. Techno-
logy of well testing and completion for high-deviated slim
hole in Kuqa’s piedmont[J]. Drilling & Production Tech-
nology, 2019, 43(1): 45-48. doi: 10.3969/J.ISSN.1006-
768X.2020.01.14

WOUR, TR A fd, TR M. OB A A A O R R
JE & w58 O AR S B VR BT IR DL R
T.2Z5, 2019, 42(6) : 44—46. doi: 10.3969/J.ISSN.1006-
768X.2019.06.13

DAI Qiang, ZHANG Benjian, ZHANG Jinhai. To probe
on completion string integrity design for ultradeep ul-
trahigh-pressure sulfur-contained gas wells at Shuangyu-
shi Structure[J]. Drilling & Production Technology, 2019,
42(6): 44-46. doi: 10.3969/J.ISSN.1006-768X.2019.06.-
13

Rk E, ERAE, KE, AR SO 13 KRS T 20T
WS AL frim B 122, 2020, 42(1) : 40-44. doi:
10.13639/j.0dpt.2020.01.007

ZHANG Hongbao, KUANG Shaohua, ZHANG Bao, et
al. Evaluation and optimization of the well completion
processes in the Keshen 13 Block[J]. Oil Drilling & Pro-
duction Technology, 2020, 42(1): 40—44. doi: 10.13639/-
j-0dpt.2020.01.007

] SCHI, TSR IR, R = AT, 45 W I e F T 2l iR
e i e R AR T BN IR R R BEAR S &
35,2021, 15(3) : 49-53. doi: 10.3969/j.issn.2095-1132.-
2021.03.008

XIANG Wengang, HE Yinda, WU Yuncai, et al. Clean
completion and its application to ultra-deep, high-tempe-
rature, and high-pressure gas wells[J]. Natural Gas Tech-
nology and Economy, 2021, 15(3): 49-53. doi: 10.3969/-
j-issn.2095-1132.2021.03.008

[11]

[14]

[15]

BUZE2r, SV, WO, S LA AE A B HLARI
e AT P AR, PR A1 il R4 (B AR
W), 2023, 45(6) : 125—134. doi: 10.11885/j.issn.1674-
5086.2021.10.21.32

WEI Junhui, JING Hongtao, XIE Ying, et al. Application
of dissolvable screen pipe in HTHP gas well in Tarim Oil-
field[J]. Journal of Southwest Petroleum University (Sci-
ence & Technology Edition), 2023, 45(6): 125-134. doi:
10.11885/j.issn.1674-5086.2021.10.21.32

KB, BELE, AL, S BUR U™ R R T R
ST AT AL T 5 R, 2019, 38(12) : 20-25. doi:
10.3969/j.issn.1673-5285.2019.12.006

ZHANG Bo, XUE Yuan, WU You, et al. Analysis of influ-
encing factors on the production decline of tight gas reser-
voir[J]. Petrochemical Industry Application, 2019, 38(12):
20-25. doi: 10.3969/j.issn.1673-5285.2019.12.006
/NG, BN, PRI, 55 BURED A OB B B
B AL AR AED]. KRR 59T %, 2019, 42(2)
89-94. doi: 10.12055/gaskk.issn.1673-3177.2019.02.011
LI Xiaoxue, HUANG Xiaoliang, CHEN Haiyong, et al.
Laws of staged production decline for tight gas reservoirs,
Natural Gas Exploration and Development, 2019, 42(2):
89-94. doi: 10.12055/gaskk.issn.1673-3177.2019.02.011
XIFERE, Togse, X, S AU H
AT AR ELI. A AL, 2020, 48(2) : 29-33. doi:
10.16082/j.cnki.issn.1001-4578.2020.02.005

LIU Xiangkang, DING Liangliang, LI Yufei, et al. Study
of the buckling behavior of completion strings for ultra-
deep gas wells[J]. China Petroleum Machinery, 2020,
48(2): 29-33. doi: 10.16082/j.cnki.issn.1001-4578.2020.-
02.005

grEde, BB TE, X, 4. il e R AT
Je ith A7 A BEFEN]. RIASTE, 2018, 38(1): 89-94.
doi: 10.3787/j.issn.1000-0976.2018.01.011

LIAN Zhanghua, MU Yisheng, LIU Yang, et al. Buckling
behaviors of tubing strings in HTHP ultra-deep wells[J].
Natural Gas Industry, 2018, 38(1): 89—94. doi: 10.3787/;.-
issn.1000-0976.2018.01.011

VURSE. JF T A AT O B BE 5 SR AT YD), AL
#B: PUES Lrh~EBE, 2003.

LENG lJixian. Theoretical and experimental study on buc-
kling behavior of downhole string[D]. Chengdu: South-
west Petroleum Institute, 2003.

Wik, MarF, A, G5 NI AT HRAE AL )24 e A F
g8 B FR NN ATl R oR T4, 2004, 26(2) : 25-27.
doi: 10.3969/j.issn.1000-7393.2004.02.007

YANG Jin, YANG Liping, SU jie, et al. Study on fishing
string dynamics in sand producing well and its appli-
cation[J]. Oil Drilling & Production Technology, 2004,
26(2): 25-27. doi: 10.3969/].issn.1000-7393.2004.02.007
FIE R, SR, R, A5 A i i T 2R R AR ik
PR AR i R 5 2 e D 7 HLBRLT]. B S8 il b 5,
2022, 43(4) : 456—462. doi: 10.7657/XIPG20220411



ER

A, F: X TRRGAF ZH LRL HARFMENE 177

[20]

BAI Xiaofei, ZHOU Bo, DONG Changyin, et al. Produc-
tion mechanism of mud and sand in Ordovician carbonate
reservoirs in Halahatang Oilfield, Tarim Basin[J]. Xinjiang
Petroleum Geology, 2022, 43(4): 456—462. doi: 10.7657/-
XJPG20220411

ORI, B, X e, 45, G208 )2 VR e s 2
WK R TEE Ji B Jo B[], v [ 3 R 2 2 i (A 4K
BERRD) , 2023, 47(4) : 77-92. doi: 10.3969/;.issn.1673-
5005.2023.04.008

DAI Caili, HUANG Yongping, LIU Changlong, et al.
Progress and prospect of fracturing fluid system for
deep/ultra-deep reservoir reconstruction[J]. Journal of
China University of Petroleum (Edition of Natural Scien-
ce),2023,47(4): 77-92. doi: 10.3969/j.issn.1673-5005.20-
23.04.008

ok, B, B, A5 A CE R AR A TR e TR
MR L AR T, 2017, 44(9) : 237-238. doi:
10.3969/j.issn.1007-1865.2017.09.104

MA Lei, WEI Anchao, LU Maowei, et al. Application of
permanent packer in the Ht-hp well test[J]. Guangdong
Chemical Industry, 2017, 44(9): 237-238. doi: 10.3969/j.-
issn.1007-1865.2017.09.104

XA, A3, AR2E, A5 N Ml DX s R 1 O Se R 480
FiAR BRI RIR T, 2006, 26(1) : 72-75. doi:
10.3321/j.issn:1000-0976.2006.01.022

LIU Jie, HE Ye, YUE Hong, et al. Technology and practice
of well completion and putting into production for gas
wells with high sulfur content in Sichuan and Chonggqing
areas[J]. Natural Gas Industry, 2006, 26(1): 72—-75. doi:
10.3321/j.issn:1000-0976.2006.01.022

R, SRR, RN, S =T RO AR R
i 8 A HEAL BT ORI SR (D], RS
5, 2023, 41(3) : 87-90. doi: 10.3969/j.issn.1006-
5539.2023.03.013

MA Qun, ZHANG Honggiang, XU Penghai, et al. Re-
search and practice of completion string treatment techno-
logy with permanent packer in “three super” gas well[J].
Natural Gas and Oil, 2023, 41(3): 87-90. doi: 10.3969/j.-
issn.1006-5539.2023.03.013

XL, A S K A B R B B RO 1Y
I FHSZERIT]. h A AL AR T, 2016, 41 (s1) : 169—171.
LIU Jianjun, HUA Jian. Application practice of permanent
packer sleeve grinding and milling technology in high sul-
fur gas fields[J]. China Petroleum and Chemical Industry,
2016, 41(s1): 169-171.

PRZRIE, 05, JE2E. SAB-3 sk A PRas 884 TH T
21 BERAT I RIA S, 2016, 12(3) < 83-85.

CHEN Dongbo, YANG Hong, ZHOU Qin. Milling & fis-
hing technique of SAB-3 permanent packer[J]. Xinjiang
Oil & Gas, 2016, 12(3): 83-85.

X, SBR[ MI. J63E: Avm ol ikt 2009.

LIU Pu. Q & A on oil extraction technology[M]. Beijing:
Petroleum Industry Press, 2009.

RUFF, GRS, B, S ARl G 2 58 B )
FIARIN. v A TR S B, 2013, 33(14)
70. doi: 10.3969/.issn.1673-4076.2013.14.062

YU Haitang, YU Zhongbao, WANG Didong, et al. Pre-
liminary study on reasonable drilling completion principle
in Yanchang Oilfield[J]. China Petroleum and Chemical
Standard and Quality, 2013, 33(14): 70. doi: 10.3969/;.-
issn.1673-4076.2013.14.062

fEEEN

£S5, 1969 44, 55, DU,
JIBE RN, B TR, 1, &
BN F L = R ORISR I TR A
75 1H AW 5% T.4E. E-mail: renjm-

tlm@petrochina.com.cn

B, 1972 44, B WU%E, M
JIUBER A, S TR, E2M
HimA HIF K HIE TAE. E-mail:

panzc-tlm@petrochina.com.cn

B OIR, 1973 4EE, B3, DUE, M
JIATRA, W% TR, £%
R TR CRR TR Jr
T ) BF 58 T./E. E-mail: huangk-

tim@petrochina.com.cn

BN, 1978 4R, 55, BUK , 1
A, MR TR, B2 MFE,
JE TR | ST TAE, E-mail:
CD678@126.com

¥ =, 1977 4F4, B, U, BEPE
BB, g TR, A
KA EFEAWIR TAE, E-mail:

zhangbao-tlm@petrochina.com.cn

% #8: TR
SRR RIL : http :/zk.swpuxb.com



