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Abstract

During the completion of the deep sidetracking well in Tahe Oilfield, due to the uneven trajectory
of the wellbore and the large dogleg degree, the polysulfonate mixed oil drilling fluid cannot meet
the demand of running the support pipe string. Based on the performance evaluation of the re-
covered high-density oil-based drilling fluid, the performance of the newly prepared low-density
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oil-based drilling fluid, and the wellbore volume considerations, on-site performance monitoring
of the optimized and prepared oil-based drilling fluid showed that the demulsification voltage
value after high-speed stirring can reach 500~700 V, plastic viscosity 21~24 mPa-s, dynamic shear
force 6~8 Pa, indicating that the on-site oil-based drilling fluid has good emulsification stability
and rheology. After the application of oil-based drilling fluid, it is ensured that the support pipe
string is smoothly lowered to the predetermined well depth. The maximum lowering friction re-
sistance of the support pipe string is only 6 t, and the maximum lifting friction resistance is 10 t,
which reflects the good lubricity and wellbore stability of the oil-based drilling fluid.

Keywords
0il Base Drilling Fluid, Sidetracking Well, Completion, Tahe Oilfield

Copyright © 2021 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. 51§

SEHREIE TAE R G — N EEN, SURRM TR T, 50U R HK AN A TFR
EEME . I TS TR N B B IR A PR R I & DR A, AR R B H R
BGPTSR FIE BT = 2 B2/, BT 75 A5 AT AT B Ak = 2 (0 v A
SEFR AL I BT o0 KR SEH M MBS e R AR S 2 05, it R A
T ARTEHW, 0I5 RTENLER S TCE AR A HLER S TCE AR B P K., TEHLE 32 NaCl. CaCly.
KCI. NaBr. BaBr, %%, HHLE:EE NHEREE, #0: NaCOOH. KCOOH. CsCOOH %5, X TR A FaE
R BEL v (14 v A P2 S D >R FH et 8 5 A
2. FMEEFHEES

A FEE B ER T R B A P R — R R AL, 7R = IT0177.8 mm B LT ZRITE M
B, ML SR 6487.0 m, &SRS NG149.2 mm, B HIEALN B R —E A . ZHE 2R IR 7100.0 m
Ja e AR A A, B N MUEEBH Bk 40~50 t; B R 7330.0 m e AR LA R BB RIS 50~58 t,
B & IR 7552.0 m SEA . BT AR 28 RBHR AT IR R, SEARI BRI ERE . B 1.20 glem3;
KiRE 51s; MAYERGEE 21 mPass; 3117/ 7 Pa; #1177 3/8 Pa; HEJERE 4.2 mL; JEDF 0.5 mm; SRS
JEUERHE 11.4 mL/130°C; pH10; &b 0.1%: [ AH & & 8%: I 35 kg/m3; & il 8%; CL™ 21,800 mg/L;
Ca®* 380 mg/L.

WFAENVATEAT 7 PR IE IR, 3 NHRIR B S BE BB R I AW s n, K FH¢149.2 mm F#e
Biski@ ey, A ROREER Ik 70t RESEE AR EIA 50 to WUFFACES N 2 AR 6564.0 m IR ALEAE
T, A I YR AR A AR AR e T BUNEE S B, 2 BTN 6512.16~6570.06 m S B A R g
15 16.49°/30m~29.21°/30m, FFEBt VMMM BEze /N TGS B A BE, A 1) B 5 350N 1 4 i B B AR
AT B ES, [F SR AT . RSB AT R A 3L2 B AT @, B 6487.0~7092.0 m
NHUROKEERH 32t, _EARECKER 54 t, B IR 7214.0 m, NBURCKEERL 40t, EBAREK 38t 41F
PRI S P A (i 1 BR 28) 2 ARAR 7R 6605.0 m BHERH 2t, TGS FEINE 0~40 t Y& 3 6 IXCRL, #iiak
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SRR R

BT AR L n WIE S BERE S L, A BRI E B SCHEE T N EERR DL CRAE BRI BE N S5 R
HuJE AN 7R B v M R ) IR AR S 1, G R A BRI BT SR BERE 0 SREOHNEIE . U R AR A AR 2
Ph o RGF R PR RE . LU AR R DR 57 BE 0 B R AT (ROR v DD A A AR A A b B B W0 AT S8 AR
[1]-[9].

3. HESHRIEREAIL
3.1. LA Eh B H AR RE T A

AR A, 2SR O DS i A R0, A 0L S0 R YR S 47 1) 90 m® il g Bt i
AN AR R AR E PEREAT T IE, A5 IR WnEE 1 TR

Table 1. Performance of recovered oil-based drilling fluid

1 EYURES IR RE

YP/PV Ga10s/G1omin

5P \ﬂ . -3 . R
SEYG %A plg-cm PV/mPa-s YP/Pa $6/p3 /(PaimPas) (PalPa) ES/V %
IR 1.85 68 16 10/9 0.24 7.0/9.5 195

R G 1.85 55 11 716 0.20 5.5/8.0 176 JE AL

T FWRSE 130°CL 16 h; 7E 60°C N llES H R AR M RE

e 1 AR, 25 1.85g/em® LA 2 130°C s AR 16h J5, BALREREREH, £ 0%
FAL R R E M 22, AR JE AL RS R AR T A R BOE B SR 1 400V, LB RS FEE
s o AMZ RIS T R A H T 1 RE 5 Bk 38%, i 32%, 17K 30%, UK LLERE 101, SR A EIE R
Y RS BB R A AE R DD . A S B, SKE . A BRI, SFERE 2SN, Fik
A B AL R, e AR e e, R K. MR, MRS RN EE
FoE o

3.2. EMChESH RN

I A FEFFIR AR S MEA TR, FHECH] 280 m3 %5 54 1.20 glom® (MM IEEGH,  JE T BrEc il i
FEEE VR S 0.95 glem®, U TR ETECH] 200 m® B4R, IR 80 m® 5 EEk 1.85 g/em® [ [l i
B, R4y 10 m3 355 1.85 glom® [ [Ty S A HER0E SR s 35 ) e 8 v A Y

YT ESOH SRS RO D) AL R AR KA R, IR R 2 AR KR R Gk
AT, AT T RE R & U HEA LA L, ZEE O BN K ER, SRASSE KR S SR, 1R
TR AR E PE[10] [11]. RIS e m R A VR S B BT C T R AN S AT FH G 77 A 90
£y O#SEM + 10 P EALAS K + 4.0% FAAF] + 2.0 ALAF] + 2.0%AHL L + 3.0% HEFE gL +
2.0%FAALEE + 0.2%IR AT + 2.000KI PEEH 5] + 2,005 E BT 177, 57 HCH 0 i 2R A U 5 i
TR W% 2.5:1 TRA S ELHIH A IR e e 2 FTvR .

BHE 2 AT, SHTEC ) A FE W A AR R AP i AR Al AL A AR e M, I ELREB T ] B
BRSSO R B A% 2.5:1 MILLBNR & 5, KiemiRZal)e, AR EMA R e iy B
SO AP 1R o & I D VR B 5 2 B 1.20 glem®s AT SRS R A 2 A R 0, FLIE AR 7N 14%,
WA EN 70%, KAHE &N 16%, JhKEL )y 81:29.
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Table 2. Performance of newly prepared low-density oil-based drilling fluid and recovered oil-based drilling fluid
2. R EE MEHAFRERWCHEL TR ARt

YP/PV Ga10s/G1omin

Vil S W . -3 .
(L] S EAT plg-cm PV/mPa-s YP/Pa $6/3 (PamPas) v ES)V
; PR
) IR 0.96 14 6.5 6/4 0.46 4.0/7.0 719
BRI PIRG 0.96 13 5 5/3 0.38 3.0/6.5 676
B 5 T 1.20 25 8 8/7 0.32 5.0/8.0 589
[ 4%
251 RE MRS 1.20 23 7 6/5 0.30 4.5/7.0 565

T PR 130°CL 16 hy 7E 60°C IR ESFHUR A VERE .

B 2 mI%n, W) R B SR A R R A R A A FLA R e, 3 ER e il {35
THIEEEHE 5 RIS ZE 85 H % 2.5:1 MHLBNR S G, B s enria, Hae AL e e b B3
B RIS o NI VR AT 2 FE S 1.20 glem3; IRy JE 4G S A [T AH & s i R B, L FEA & 208 14%,
THAES 8N 70%, KAHS =N 16%, JHzKEEA 81:29.

4. IIHMEELH AL B B M pE L
4.1, KRB E mEHSHRE S

I N RIS FE S FE AN IR AL 25, 455 P37 SLBRTE A GERS L, BlIZ¥ics] 7 3 #KIRE
LB H . LB HR B AT, o SEIIh K AR TR BRSNS /e U4k, Jere g Hom N EFA )
AT, AREIIANGEALES K, BEMAENL . S48, EEIELA. B, sy d R

AT SR R RO, O ISR T8 73 B U)o R B BCH R ZE B HRAE PR L 12,000 Fe ¢
TPERNBERE 20 Sy BlUE . A AR E R L RLRAE, SR WK 3 FTR.

Table 3. Performance of a newly prepared low-density oil-based drilling fluid in Well A

3 3. A HIAFRECHR E B A H R I AE

YP/PV GlOs/Glomin

HEW plg-cm™® PV/mPa:s YP/Pa $6/p3 /(PalmPas) 1(PalPa) ES/V
1 0.96 16 5.5 5/3 0.34 3.0/6.0 688
2 0.96 17 6 6/4 0.35 3.5/6.5 645
3 0.97 19 7.5 8/6 0.39 5.0/7.0 597

e 7E 60°C N INRE IR AL RE -

FH% 3 W, BUIZEH] PR R & m il i B R 2 B R A A AL te iz ek, 56 3 #tix
ST TC )G 2 o A VBORE 1) M i 140 DL DR DR T o) ef 2 BRE T 2% 1 R 1, 5 R4 CaCly iR N, S5
HIKA B 2 s
4.2, MEHFEEH

B 3T TC 1) PRI 28 vk VR 5 [T Ay i A% 2.5:1 LRI A, TRC ) 4D 9ob 265 9 1k e
R4 FTR.

e 4 ATAL, BRI H R A RS 1.20~1.21 glem®, ¥BYERGEE N 25~28 mPass, 1)1 N
7.7~8.5Pa, T H A A 538~629 V, HA BT AS I Re AL AL AE E Ik .
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Table 4. Performance of oil-based drilling fluid prepared on site in Well A
= 4. A FHUIARCH MBS H R TR

Hevk plg-cm™ PV/mPa:s YP/Pa $6/¢3 / (P\;fnq:;’\;s) G/tcgla%gm ESIV
1 1.20 24 6.5 715 0.27 5/7.5 629
2 1.20 23 7 6/4 0.30 4.5/7.0 581
3 121 26 8 8/6 0.31 6.0/8.5 538

TE: fE 60°C NI AR AL R .

4.3. BREMEH RGN
A JERH 10 m® [ 2 B RSB R B, IR T B SR S Ak R, R O
ORI FEPEREREAT 1IN, S5RWIEE 5 From

Table 5. Performance of oil-based drilling fluid in Well A
= 5. A F MBS R It RE

i 2 plg-cm PV/mPa:s YPIPa 06/03 ) (P\;/Pr; ';\a"s) G/tﬁ/;;o; ESIV
a

1 1.20 50 21 6 0.29 6/4 45065

2 1.20 50 22 7 0.32 5/4 40065

3 119 52 24 8 0.33 75 55/7.5

TE: E 60°C NI AR AL R .

M7 5 IR, IR IR R L . RERETAS, w5 L B R A T i 500~700 V 2 1],
n#50°CJE, YERGE 21~24 mPass, B)117) 6~8 Pa, RWIILZ M ALEE AT RIF I FLAAS E VEFIR
Ak
5. JESEH R THR

IR G G, HEAT TR A, SRR 5 1 X FEE LA M, D 300 A A BE 4
B L Bz, TR SYTIA] B BN i 2 o

35
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s | —o— JKE e M

—o— e M
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EERH/t
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Figure 1. Comparison of friction between water-based and oil-based during tripping out
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Figure 2. Comparison of friction between water-based and oil-based during tripping in

E 2. A F Ttk ESmEERNTEE

AT e R R S AR EERA Dy 2~12t, NTRUBERHN 3~12t, T B i B A AT, R VR TR
TESFEIRI, RN PERH R ik 32t, AN EEFH IR Ak 24 t, R A B R U R RE S 3 AR

A FF R SR T A B4 4 120.65 mm PDC (0.23 m) + Z831(1.01 m) + JRERFLIES$(0.4 m) + A5
(1.82 m) + 312" LIl (7 8 * 65.05 m) + 31/2"JHE (66 AR * 659.19 m) + AFH1(1.57 m) + H%&2E$1(0.42 m)
+88.9 mm £h4T 3 fiL * 28.63 m (S135) + 88.9 mm FZ AT 1 FR(1.1 m) + 88.9 mm £4#F(S135) * 147 AR * 1422.79
m + 88.9 mm £#1(G105) * 174 #R * 1675.82 m + 311 * DS550 A24/1(0.75 m) + 127 mm 44T * 218 # * 2088.08
m + DS501 * 520 (0.92 m) + 139.7 mm &4 4T * 914 * 876.05 m + 521 * DS550 (0.92 m) + 139.7 mm JEAREGFF *
36 12 * 348.24 m, SCHEEEAINF T EBUEHHIR 7170.0 m, NEREWIE B SR INE 3 Fr. AT, BEEH
TRICHE NS BRI AT I, R BUBEBL A 6 1, L FR I R BERH 10 t, 17 A ISR F VR K A R, T
ZHA 6605.0m J5, FIEREE 40 t R, P S,

10

8 F

BERH/t

0 e~
6503 6591 6676 6765 6852 6939 7026 7113 7200
FHIR/m
Figure 3. The friction curve of tripping in supporting string
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1) A FRH BBR M H . e WA R A, R BRI A T, SORREEA, R
MR, ARSI M T R

2) 1EA L F [ S B B R, DA TR T BT BN e AR M A T B R
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TSI IS, s B M CRER, FROR T 5 dh S R R IR] T ST 2 HHR.
3) WTEMEEIRR B, B, B MR, DN, S G s T R S
L A

B

SRR v [ A A A I R AR BT 7 Bt VBRI 8 P oty 2l HE A BA R R 0 53 o
EemB

HRL I i iR s R B TR R SRR R” (3 H 45 KTBE170004000201).
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