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Study and Field Test of Drilling Fluid with Constant Rheology at High

Temperature in West Yueman Block, Tarim Oilfield
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Abstract: Safe density window of drilling fluids in the deep formations of the West Yueman Block in Tarim
Oilfield is narrow, and as a result, downhole complications such as lost circulation, well collapse, drill string sticking,
and salt water contamination are frequently encountered. Some drawbacks exist in available drilling fluids including
thickening at high temperature and a weak resistance to pollution by CO327/ HCOj; and poor quality soil. In this paper, a
drilling fluid with constant rheology at high temperature was studied, with a high-temperature-resistant polymer fluid
loss additive (APS220) and a new high-temperature stabilizer (HTS220) as the base. The basic formula was determined
on the basis of the performance analysis of the main agents. Laboratory tests were performed to evaluate the constant
rheology at high temperature and the resistance to CO327 / HCO3 and sodium bentonite pollution of the drilling fluid.
The results showed that, the drilling fluid had a plastic viscosity ratio of 1.3, dynamic shear ratio of 1.5, initial shear
ratio of 1.7 and final shear ratio of 1.2 at 100 °C and 180 °C. As temperatures rose, it presented a variation range of
rheological parameters significantly lower than that of other commonly used drilling fluids, with the resistance to
pollution by 2% CO327 /HCO;3; and 10% sodium bentonite. In the field test of two wells in the West Yueman Block, the
drilling fluid demonstrated stable rheological properties, with smooth drilled borehole and considerable downhole
complication reduction.

Key words: high temperature; stabilizer; polymer fluid loss additive; constant rheology; drilling fluid; West Yueman
Block; Tarim Oilfield
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Table 1 Performance evaluation of APS220

TR T

#) J1/Pa

w0 gy : APHERIG - ESE i st
96 #3 Pl “4) m IR
28 4.0 2.0 1.0 1.0 8.0 1.4 12.0 10.5 PR
a 35 10.0 13.0 12.0 6.0 20.0 2.6 22.0 8.5 PIRIF
25 2.0 1.0 0.5 0.5 4.0 1.6 14.2 10.5 PR
2# 31 6.5 8.0 7.0 3.0 12.0 32 26.0 9.0 PIRSE

e BUR MM 180 °Cx16 h, FASPEREMIEEEE A60 °C, i iR 4180 C.

222 FHEBAZA HTS220
TSI APS220, B AR AE 3 R AR AN 1 WK & ik
e bh BB e B, (HAR R E iR e PERE I 22 .

Ub, ZERC 7 240 Al L SR In T HTS220 (BS - %
FE 1.40 kg/L), WAN T RTINS T HTS220 X 45 i)
e R AR PERE I RZ A, 45 5 L3R 2,

F2 HTS220 HEEEMER
Table 2 Performance evaluation of HTS220

HTS220  WPEERE  shpy | PERREETEON WODNPR aemekh BRSE L
T, % (mPa-s) Pa 6 3 WY %4 mL I8 fE/mL P PR
25 2.0 1.0 0.5 0.5 4.0 1.6 14.2 10.5 PR
° 31 6.5 8.0 7.0 3.0 12.0 3.2 26.0 9.0 PIRSE
24 2.5 2.0 1.0 1.0 4.0 1.6 14.0 10.0 PR
02 28 5.5 7.0 6.0 3.0 10.0 3.6 25.4 9.0 PIRSE
20 4.0 3.0 2.0 2.0 9.0 1.3 13.2 9.5 PR
1 18 3.0 3.0 2.0 2.0 8.0 3.4 18.4 7.5 PIRSE
20 2.0 2.0 1.0 1.5 45 12 12.6 9.5 PR
>0 15 2.0 2.0 1.0 1.5 6.0 3.2 15.8 7.5 PIRSE
22 2.5 2.0 1.5 2.0 6.0 12 12.8 9.5 PR
- 18 3.0 3.0 2.0 2.0 6.5 3.1 16.0 7.5 PIRIE

TE: PR H180 Cx16 h, Ji B HERENEIR 460 °C, il ms R A 180 C.

M2 ] LI Y, HTS220 finfe -~ 1.0% 5k fiE i
R TR e TR TR AR R, A #] 2.5% B
ol VP A R P B R v R R R U8 O R T R R A
o R T ARIE I W R R A — 4T COy Y
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TR ASPEREHEAT T AN . 2B ITINEE R, B3 m R
P59 A8 Bl R AT o 2 4.0% B2 8+ 0.5%

NaOH+0.5%APS220+4.0%SMP-3+4.0%SPNH+
1.0% BHES T8 B +0.5% B &30 1 51 +5.0%K Cl+
2.0%HTS220+2.0% i ¥ 57+ 5 A # o

L AE A Bl R RE P
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oy W 2 A R L R BRI F B 2, & F 140 kg/L, T [A)) B9 eyt 4B I A2 PR RE, I 72 HEAE AN [R]
TR . O TR R A IR (R RS, 4R WA 3.
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Table 3 Rheological properties at different temperatures of the drilling fluid with constant rheology at high temperature

— i} e T i ] T
BORIREE,  BMERE. el B T i) 1/ Pa APTJE it/ AR TR i
et p
C (mPa-s) Pa 46 3 w14 %4 mL JEJHE/mL
i 20 2.0 2 1 1.50 450 1.2 9.5
100 20 3.0 4 3 2.50 7.00 1.0 42 9.5
120 18 25 3 2 1.75 6.00 1.4 4.6 9.0
140 18 3.0 3 2 2.00 6.00 2.2 8.5 8.5
160 17 35 3 2 2.00 6.50 2.6 122 75
180 15 2.0 2 1 1.50 6.00 32 15.8 75
T PURRHEI16 h, PR S MERIEEE 60 °C, i i FE L R HGR IR B — 3,

M3 FTLAA Y, A 100 5 180 C BP0 AE KRR I BE 2 A 1T Al XURG: -

SIPEBRIE LN 1.3, ShVI T HLE R 1.5, WV 3.2 Hi CO, /HCO; 5514 At

9 1.7, KU HAE A 1.2, ELAT AR 5 Y i T E AR B2 CO5™ THCO, 15 Y i 18 35 4R 1E 2 55 1)
FEVE B R TE s, RO B A AN R, B MR W T B R E R B W B COsY Y
Tk = PR D8 B B R B I, (AR R AR R RRAK SR HCO; 15 YLt R, 430l H Na,CO;3 Al NaHCO; 541
FasE . TESChRR It BB IR T, TS 140 °C B FiZE H RS2 CO,y° /HCO; 15 UL )5 1%
M R BRI R R A, DR m RS g A, DURGRBS RS2 15 YT CaO Kb BRE B A I
K. WM YERERRE, W LI IR %A MERRIKE SN, 45 R I 4.

F4 BRERTHHBHA CO /HCO; FHIERETMER
Table 4 Resistance of the drilling fluid with constant rheology at high temperature to CO32_/HCO3_ pollution

—_—— i j sy )41/ Pa .
\ A WEERE sy VRO i AP/
KTy s . ALK
(mPa-s) Pa 46 3 EI] %4 mL
20 2.0 2 1 1.5 45 1.2 IR
A
18 3.0 3 2 2.0 6.0 22 PR G
18 6.5 10 9 5.0 10.0 1.8 IR
FIK+1.0%Na,CO;
20 7.0 10 9 5.0 8.5 2.6 HIEE
19 45 5 4 35 9.0 1.0 IR
HAE+1.0%NaHCO,4
17 3.0 4 3 25 6.0 3.2 HIEE
23 9.0 13 12 6.0 10.5 2.0 IR
F4+1.0%Na,CO; +1.0%NaHCO;,
27 9.5 15 13 6.5 12.0 4.2 HIEE
HH+1.0%Na,CO; +1.0%NaHCO;+ 21 5.0 4 3 20 100 18 ARG
1.0%HTS220+0.5%Ca0 17 3.0 3 2 2.0 8.0 38 HRE
HeI+1.0%Na,CO;y+ 18 5.0 6 5 35 12.0 24 FIRHT
1.0%NaHCO;+0.5%Ca0 23 8.0 10 8 60 150 40 HRIG

T« FESR R IR AR B AR T, T ) PUR R 140 Cx16 he
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Table 5 Resistance of the drilling fluid with constant rheology at high temperature to sodium bentonite

B e e ot
P %ﬁiﬁf/ Zj]i H/ TERERAE T3 )71/ Pa | i
$6 #3 ) %]

20 2.0 2 1 1.5 45 PIRHT

’ 18 3.0 3 2 2.0 6.0 PIRSE

21 3.5 4 3 2.0 7.5 PIRHT

’ 17 3.0 3 2 2.0 6.0 PIRSE

22 4.0 4 3 2.0 9.0 PIRHT

10 19 4.5 5 4 3.0 8.0 PIRE

E: BALR140 Cx16 h, MEUEE60 C; SCTHIEIE T, SR BT, AR SINE L L B 5

H1 S 5 R B o v i I A B
ARV RE M AN K, HE B U g M) AR B
YRR R F] 10% B, e il IR A IR AT
HA R0y A e v, PR AT B9 A P RE AR
PREFAAL, BEWTZ B 0 H A AR 9 A9 B A A 1 135
GERE ST, RET AL R I TR 2 e Bl I 2R

4 B

ey ok T AL A8 B T VR R il TR X B
YM21X HH YM20X H: (2 OB BE B 7E 5 km DA
W, B EE R SE A 2 A R, &2 22 0 B AR R) ) 64T
TGRS, SORAER B

YM21X 2Rk DU IF 3 5 454, —JF e iR
5455.00 m, = ¢215.9 mm %3k 45 2= H % 7 510.00 m
g, T 2 B SR B A U . IO A =R R
it o Hh B W L B L CO5Y /HCO; 15 4 (]
CaO b ¥, MBS RA LIS ) . WETI KL

#6), ZHAEHE 6 139.97, 6 419.98 F1 6 705.14 m
B A, G AL T IR KRS E, 8T
BB R, TR o B B IR 6 936.00 m J5 o
T LI AR A W (A B R PO A 2.0%
KCI1+2.0%HTS220+0.5% Jfie B4 il 571, 72w o A
0.5%APS220, B WKL 77 144 4 1.0%NaOH+0.5%
APS220+4.0%SMP-3+4.0%SPNH ) , il 11 1% )7 B 42 55
B VR B R S R AR R S, IR B DD 8 AR
RIEF, eI R.

YM20X H-7E B Ll |, A 0.5% [
B3 3 +0.5%APS220+2.0%K C1+2.0%HTS220,
el e A v R T A R AR VR . B R R, AR i
TR RE D TS )RR R R e A, AN = IR IR
7 458.00 m {54 24 d, FAE S IEHR | LR, R H
B WOTC I WIS . e B IR s D)
JI R AR IR B AR /N (LR 7)), B B4R &
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Table 6 Performance of the drilling fluid in Well YM21X

BT E/ (mg L)

prgm T Whm miesg sy #OIP APLIES it/

(kg'L™) s (mPa-s) Pa ) 2] mL cr CaZ Cco,”  HCO;
6 128.00 1.41 56 30 5.0 1.0 7.5 4.6 27 106 148 1920 1830
6139.97 1.42 88 41 10.0 8.5 24.0 5.8 36 141 87 3840 5856
6377.00 1.42 65 35 6.0 1.5 7.0 7.6 34 636 0 2160 6832
6419.98 1.43 108 43 12.0 6.0 23.0 8.4 30620 0 4200 5185
6613.00 1.43 63 30 7.5 4.5 20.0 5.6 33632 0 4080 4148
6705.14 1.43 76 37 8.5 9.0 26.0 6.4 33130 0 3600 6 100
7 030.00 1.45 54 30 4.5 1.0 10.0 4.0 45679 462 1800 3 660
7 510.00 1.45 56 29 5.5 1.0 11.0 2.8 47185 372 1500 2928

e R EE42.0 °C/100m,

R T YM20X HLehshHF R RE
Table 7 Performance of the drilling fluid in Well YM20X

#1 11/Pa

BT Bk e/ (mg- L)

Vi :**‘JL—I/l IR/ SRPERGRE/ EIIbi APIEK A/

(kg'L™) s (mPa's) Pa WY 254 mL cr Ca?t
5969.00 1.29 59 31 9.0 2.0 8.0 4.4 27 000 480
6 706.00 1.42 62 28 8.0 2.0 11.0 44 34000 120
7226.00 1.46 58 27 55 1.5 8.0 32 36 000 300
7 458.00 1.46 59 30 6.0 1.5 6.0 3.0 31000 200
7 479.00 1.46 56 23 8.0 2.0 8.0 2.4 30 700 120
T YM20XI: = T4 R P COy” i ik B 71 800~2 880 mg/L, HCO, [ ik 42 196~4 880 mg/L.,

s X Wk

5 e 5L

1) AL 5 06 3 A 4 W U 2 59 APS220 11T 2 5
WL RE 5 R HTS220 Sy 3 70 A 728 L 18 7 28 4 P
100 5 180 °C W ¥8 M B2 LU (E o 1.3, shb) i el
LS, WY A R 1.7, Yl 1.2, BA
B S AR, BT CO5T HCO, A5 Yk ik
F] 2%, HraniZiE 75 4k 3] 10%.,

2) T 06 75 I, 75 LA I A el T RTT L e e
2 HEL A 3 FED B 1 X A R 9 i YR T O 1 AR
B AR RPCTE YR AR | MR, AR JEIR %
W, RERRAIGAS 26 4B BE BT 11 Hb J2 % 76 U 1 KUY
B0 H

3 ) 705 LA 9 2 s Y 3 1 6 MR L,
B AR IX R AT I3 156 A P, O R G 52
Tl )y, 4w HE R

(1]

[2]

(3]
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