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Abstract

Aiming at the problems of large deviation and long deviation-stabilizing section of extended reach
wells in the East China Sea and difficult casing cleaning with oil-based drilling fluid, the high-efficiency
wellbore cleaning technology for reservoir protection in extended reach well completion and testing
was investigated and studied. Based on the domestic and foreign research on the wellbore clean-
ing technology of extended reach wells, combined with the geological characteristics of the East
China Sea and the characteristics of cuttings, the difficulties and influencing factors of wellbore
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cleaning technology of extended reach wells are analyzed from two aspects of oil-based drilling
fluid cleaning and cuttings removal. The efficient wellbore cleaning fluid that is compatible with the
geological conditions of the East China Sea and conducive to reservoir protection is optimized. The
principle of cleaning tools is analyzed and the wellbore cleaning tools are optimized to obtain the
efficient cleaning operation process of extended reach wells. It is of great significance to wellbore
cleaning of extended reach wells in East China Sea.
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2.1.1. MBHHTERES

KT I e I, LSS RS, R R Rl A, BT R R
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BV R, BAEE —ENRRYE, BRSO EMREM A fFEE, G 7 A R R R B
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2.1.2. ESHTERRRWER
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1) TR P RN T T Fr 5

TEVEFIR RO TEUER K, WSV . MR RN B E PR SRR, BT
60°C T AN AN PF-MOCLEAN & e O T HE B KB Be ORI 8% 15%ff) PF-MOCLEAN #§
A RIFHEEVERCER, Il 8% 3 R iy ek v S H s e %,  HEE I A [12]. [EHE S5 TiEk
FUASE L IEVERT RS BEZR MM, Wl 1 poR, TEPEREIEURIREE . FE PR SRR, Ik
FERER . JEVER K, S VER R, TETE DR (AGA 10 min B 5%F1 7% BT if i Ve s e B 1
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Figure 1. Effect of cleaning agent concentration and cleaning
time on cleaning rate
B 1. EERIRE RO B E RN

2) THLER RN

TOAL 3R 2 A58 W 7 150 175 17 236 PR o A 10T T e s 00 300 e 38 9 7098 ¥ 43 53l I N 10%~20% NaCly
KCI J&, 1SEBERCRIA R BRI 75°C. 3E¥E 10 min B, JE BRI 52%~65% [14]. b4k
FHEEZ T 60°C K, MM KCI B 30% NaCl ) PF-MOCLEAN & S FE A5 B e 8cs, 5E58 1
JKBECHI ¥ PF-MOCLEAN JE WA EL, I KCI 8% NaCl J&, 353 7 min J5 3F7% 4 5 a6 i R A5 05 vk
F#[12].

3) BIEHI

RERHE VRS eSO B R, MBI FCIREAFR, JEYEH PF-MOCLEAN {5 Jeim B 45 i)
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TREEIEE) 60°CHY, 1E VA IA B i KB [13]. AFWHE K IR FE & s TR M E K &, wlE 2 fiox,
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Figure 2. Effect of temperature of cleaning solution on cleaning rate
2. BRI RNRE X E RS0

1) eI B

SEFE FE R R IR LR B — B N R . I T, — BT, N T BRI
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KA, B R B SE— RV R A R, RS IR P A NS TR R 2) B
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3.2. KUBHHEFFRME
3.2.1. FMREFS
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3.2.2. JBkREL S

S JAUN T 2 A ) (TR i BT P VB VRV 77, BT PR VRCR P 2R R R L BT Ve
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W, SHEVVERIMEEL, BReetm. BORMRIIR . FLIRIE Peils il o2& 8 Yol Joks o i k8 U R T i
1B SRRk I 3R T, 8 A R R T T T SR PR EAT AL B, (E AR KA HY 1-1-A16 F1HX
A3 I ALl () B FH AR

WA TT 2: KCI #h7K (T P S EE A RN 5t &84 B0 7%, T80 R A RN 5t &40 £ 10%) +
4% AOT + 3% AEO5-13 + 6% IF | B . i%IE VEME T RN T GBI S S BE % B 00 I R
PemEKVER SR A R A5 i &, B BRI IEAE S, REKah Pt T “a2E” 78 ML
2 RRLAR N, T G DR R R AR 0 KT 7 A LR BE ZE I 4 [19] .

AL TT 3: #F/K + 0.5% NaOH + 5.0% PF-HWA + 1.5% PF-HPT + 1.5% PF-HYQ. H, PF-HWA
NIEVEH); PF-HPT NiBER; PRF-HYQ NIBWBIN. 2k RBAEALR, SHER. B, HHIAH
WAIAHEE, $oa TR e, BRACT R IBTEANO B8 N BE LI RE 7 A B KB 1S Uk
71, H HLRERT LR s 3G g e, B REARTE R RSUR, TETERAE 90% L L, 7ERIAE 12-1N
T R H S O R 1 S B [5]
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3.3. fREHRIF

R R AR AL RS I E e BB A E LB BT L, e W Femfiis, (Rt i JLAE &
ARG KA RS H (10 7k 22 e SRAC R Ve A B 2 ORI RCR IR e US » a B IE R IR A it
Xk R BRI RCRAREE AT — s R LN SR RO 2 05 3 o TR VEIBOE IR 2 1 8= IR IR 2
R ANFEMTEH MR LF AR TEARE s SEHRA SR R AEBURN, A ROb b KSR B
M AERARELF,  BeA ROt G il 2 B K BB E F o D00 HE TS RO A 2 8 s AR FE BN,
HA R R R R BOR, 8 2AE 2 Rl SEFr N RCRALF, IR PR3] 7T Z N H], B
Hff R 1 I BB HRAE I 1 N OB I I R, TR AE 90% L b, L S TR E SR . £ SEHRC
BGRBERWEL, HBERWEER, BHE 0% L, AR TEERY.
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4.1. FEITERBETTEN
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4.2. KUBHEERHFLRE

MR AR MR ORI R, AR ALRE I 7 BT I B 20 9-5/8 in M1 7 in PR S . JEid AT TR
WA R BLE T R I I BB IR VR 7 A EAT PRh: — Rt 9-5/8 in A 7 in BETHVE TRAS
FE—BERE; SyAh— MO RIS A, 5 — B RIS LA 9-5/8 in B4, B RS RETEE T 7
in B, CBIEREERE A CPTRIIERE R L XA AR TR . RREEEE LA
RS L S, AT LAR]I SE3 9-5/8 in B4 5 7-5/8 in BL 7 in B HIELLEERAL, R TR
FHPr B R .

43 RUBHEEERTLR

i TR AT A BUE I TR E HEEHE L TR EER: WREHERTE, HE
ARG, BRI RIS S RETEE A ORI ES . DT,

AR G TR AR IR AR B T L RAE N AR, 1E 9-5/8 in B AT BIEEE AN
BE, (ESNFISIEE R BCGE AR Ui, W Py IRk R B S h SRR R REM T, KA
AL, SASBGE A AR AW ST, R KR e R, BCRA AN T in B, 12T
FLnp S B — s [F] A v 9-5/8 in Al 7 in BEF[21] [22], & 3 s ARREEEE THSHE.
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Figure 3. Structure diagram of variable diameter casing cleaning tool
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Figure 4. Working principle of vacuum cleaning system
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Figure 5. Bushing brush
5. EERI

TG E AR AR e m 2 L E A TIEREE N EE LIRDE KB EE AR, il e
o DR, ST RE, BRBEE BN, SAEN T FIRIGAI, dn Dl seiE
15 [25]

TR AR XN N A BEAIEIR IR 5 M HEAT [RI, H G B R R A T P AR
b AREARRAE PR ITARAE RIS A H R [24], &1 6 P iR mAIE i A A5 A I

Figure 6. Strong magnetic cleaner
[E 6. sRHLE ISR

Z IR I DE A AR IR B 1% T R AR R AN T S0 S A SE B B T, R R I A
ASCEETE S FRCR . T RGEEGN, BRITEEEE NEE, a A RIEE T CLAUE iR . i
PRZEIEDERY, W] DA RO SO vh BORE S, A B — RS EE RIS RS AR [26], K T s 2 T

e as LA
1 2 3 4 5 6 7 8
0
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Figure 7. Multifunctional filter
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3V I 55 388 49 B TT AR/ INER 1 7 =SR] 553 @ LT S B, M5 d LIt Ja i, BRI
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GG EEE R TR R, AR R I v R ) SR AR ] RE I B e s LR . A
A1 N:5-7/8"55FF + 9-5/8" L IhREH AL JERS + 9-5/8"HRMLEL + 5" IR + 7TUimMLEk +9-5/8" & T"EE
ARG + FRA ks HEEAS 2 N 578 N + 9-5/8" L IhREH AL JE S + O-5/8 " RRAEL + IR
ECORPHIE T + 5 Ay + TUSRBGER + 9-5/8" & T"EE AR AEIE A + TRk HEAS 3 N: 5-7/8"
BGiFF + 9-5/8"Z ThEe I yEAY + 9-5/8"imMAEk + WEFR AR + 5 U + TR + 9-5/8" & T'E
ERTREIER + TR A S 4 4:5-78 8T + 9-5/8" L ThREH AL JEds + O-5/8 kML + R
FIEPH TR + 5"y + 7" 5mpiek +9-5/8" & T"EE N ARAEIE R + TRk HEAS 5 N 5-7/8"
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+ R+ FRASKIEE TR, B2 30 m iR (R T S AR R 2R, B AR ) + 20 m?
BB + WK A, IR IR P IR ORI 2) R 15 mP BB + 20 m® A IR E R
VR + 15 m® BB KRR AL A, Rt R R S DO IR S N s 3) BERTHF
SPURIE, EEAT A 175"ER, ANHERIRERBIAL, FI9F 5" SSE, A HARGE R TR, WS 54U
FHBFT I 4) AGIATE VeI 1 B 2 TR0k 448 30 min /T 30, FE7E BB A AL 37 B 1 100 m T~ 50 m.
JRES KV ZENT B . R TI AS OCHA B H SE Ve 5) 19, TSI R4 6) Bl + [k
KRS FLEL, A AEE MR+ A
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THUEE H 137 A R YR 22 JF [, RIRIERE: MHZE 5 m® + BEBYER 10 m® + Behlzk 20 m® + F4%E 5 m®,
WK IEER e 3) HEATHUEMNR, IR E 4000 psi x 15 min, 1E& 52 S IFE S 5760 m; 4) %
ERATIF ORI, BEAT P94 17578k, /NHERIEERBIA, fHHEE /N T 0.318 m¥/min, JE <700 psi. /MER
NBEJE, Ik Bk, STEIMEZE, SR8 142 0% % 800 psi (Fa)E 2 min) 1000 psi (£ /& 2 min), 1300 psi (&
JE 2 min), 1600 psi (&% 2 min), 1900 psi (F2JE 2 min), 2200 psi (F&/% 2 min), &UNEANEL 500 psi,
FTIF 5" 5558, AR R, WU 5"/ i 55 @47 7F; 5) BH%E 10 m* +EETHEER 25 m® +
Betik 20m® + A %E 10 m* iE P HHRE, FHEK St g K K HER IER AL IE, BLE NTU {H3£4: 30 min
/NT 30, 1A, TEVEHLIETEIS R 6) Be i + MK LB, WS RIEINNA + AR,

5. &
1) KBRS F4E IR LT T 4 B0 R e~ F W G AR, ¥k R L3 =l
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