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Abstract: The failure of conventional drilling fluid system and multiple complex situations caused by deep reservoir with

high temperature in Dingbei block, it is necessary to develop a set of drilling fluid with high temperature tolerance. Through
analyzing the essentials of well drilling incident and the properties of potassium ammonium based drilling fluid, it is clear
that the drilling fluid should be improved in high temperature inhibition, stability, filtration reduction and sealing ability. A
lot of high-temperature drilling treatment agents have been tested in rheology, filtration, sealing and lubrication, SMC and
SPHN are chosen as anti high temperature flirtation reducer, KCl and polyamine as anti high temperature inhibitor, HQ —
10 as anti high temperature plugging agent, white oil and graphite as lubricant, SF —1 as anti high temperature diluent; the
appropriate bentonite content is determined to be 4% , the high temperature drilling fluid system formula is finally obtained.
The laboratory evaluation experiment shows that the viscosity, shear and water loss of this high temperature drilling fluid can
still meet the design requirements after 180°C hot rolling for 72h and anti-eontamination of NaCl and CaCl, are 10% and
4% respectively, the permeability recovery rate of damaged reservoir core can reach more than 80% . This high temperature
drilling fluid formula will provide support to safe and effective drilling in Dingbei block.

Key words: high temperature drilling fluid; drilling fluid treatment agent; Dingbei block

0 sl& WA, b 8 T E H B2 AR IR, IR
FEACIX Bt Ab SRR 2 W G U AR ES K BRI ARPEAR2E JOKRIRG, IEARX 2 TR LR R AR Tl
BB A E T, FEANE T A& T BRAERE" T MILE R, s ik 28w
2 I PELL RN R HE PR 3600 ~ 3900 m, My AR AEIRARE M A S BB RE R S A 4
2.95 ~3.12 C/100 m, #i)Z % /1 2% 0. 85 ~0.97, I e
EACX BRI L R T 5 2 MR R B R
BLsem, A IS JFRERRR IR E IR ARRGE R 1 A FREREN
e 5 HANE FB —& REP A BOY iU R e K H AT, 2 db X Bl H 2R A e L R &Yk

W E #2015 -12 -13; 2@ B H#3.:2016 - 06 -27

EEWA .+ =510 R E KR TR SRR 2 107 4 b 1 20 T BUR AR MEOT & B R (45 :2016ZX05048 - 001)

VEE R AU, 53, DU, 1987 4F4E | B3 TARIW i S TR Ll Wi, 3 ARl e B Al Il S I 1A ) 2 S R 58 DA W R A
S TT H D DX B 9V [ 199 5 719 % |, niusicheng@ 126. com,



24 B TR Ca B0 T )

2016 4F 12 H

TR B S R R AR R BRI R A el
W ELE L KA NH Y A [ E A 38 B
FRID IR TTUA K KA K , R e | il ad A
R BHE R B R B 2 A B R R R
TN PR B LSRG BB ) ik 1 b sEmf A et

e it FARUE 2 7R B 0 T S B S AR e e i AR E
PIBEFEIRA R S s RLE BRI 2t SR 3R T,
R F s LA T A M B i T A 1
— (&),

R1  HGHRSESFREEITN

fic H S FLyp/mL FLypyp/mL  pHA{H  AV/(mPas s) PV/(mPa- s) YP/Pa  YP/PV/[Pa/(mPa+ s))
MRS =R 2.6 9.5 20.5 14 6. 64 0.47
LUKIBIRY 180 °C 31 9 21.5 17 4. 60 0.27
B TR it FEiR 3 9.5 60 35 25.55 0.73
L BiR 180 °C 14 9 31 28 3.07 0.11
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AV/ PV/ YP/PV/

fic  J7 ig@ (mPas (mPa- YFT/ [(Pa/ Flan/
AT s) s) Pa (mPa+ s)) ml.

A4% £5) % 7 4 3.07 0.77 28.8
200 °C 5 4 .02  0.26 40

A +3% SMC (1 =it 3 3 0.00  0.00 9.8

D) 200 °C 4 4 0.00  0.00 18.8

A +3%SPNH(1 % 4.5 4 0.51 0.13 11.2

5) 200C 5 4.5 0.51 0.11 16.8

ER 5.5 4 1.53 0.38 11.8

A+3%SMP -2 150 °C 3.5 3 0.51  0.17 40. 4
200 C 5.5 5 0.51 0.10 40

A +2.5% SPNH Eili 6 5 1.02  0.20 5.4

+3.5% SMC 200 °C 2.5 2 0.51 0.26 5.8
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AV/  PV/ YP/PV/
Sz YP/ FLyp/
B g7 o (mPa+ (mPa- P, [(Pa/ 5
- s) s) 4 (mPa+ s)] "
= ik 5.5 4 1.53  0.38 39.2
B(4% +#) "
200C 3.5 3 0.51 0.17 38
, =R 2 2 0.00  0.00 R
B +2% H M1
’ 2000 1.5 1.5 0.00 0.00 4%k
Ei 2 2 0.00 0. 00 36
B +2%SD -301
200C 3 3 0.00  0.00 52
=R 2 1 1.02 1.02 EEUS
B +2% KCl
200°C 1.5 1 0.51 0.51 Eoe N
B+0.2%78C - =ik 2 1.5 0.5l 0.34 138
201 2000C  2.25 1.5 0.77  0.51 170
, %= 1.5 1 0.51 0.51 243
B +2% %k 2 -
200 1.75 1.5 0.26 0.17 344
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fic J7 [/ % fic 7 I/ %
K 1.78 C +0.2%7ZSC -201 6.69
C (4% + % + 3.78 C+5%KCl +1% % 15.88
0.2% HV - CMC) JHic
C +5%KCl 7.05 C +5%KCl +0.2% 17.52
7SC -201
C + 1% R 4.18
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AV/ Pv/ YP/PV/

SR Pas N ‘ Fla/
10 SURACRERE ST ZX 8RR HX -1 (e 0 A (D e I
) FIBSAL I (7)) #9608, T HAL HQ - 10 b (4% + %8 55 4 L5 038 20 017
B‘Jﬁkﬂﬁ)ﬁii” 180 oC ,Eﬁﬁﬁﬁ HQ -10 ’ﬁziﬂij'%lgjj ) lj() € 3.75 3.5 0.26 0.07 41 0.20
% ]ifr 3% b =i 6 4 2.04 0.51 23 0.19
HI o IR A 180 ¢ 3.5 3 0.51 0.17 27 0.53
%5 REAIEEBAHRELEETN D+3% 4L =B 7.5 5 2356 051 24 017
il 180 C 4.5 4 0.51 0.13 35 0.08
. V7 BV YPIRVE g D+3%ZR ER 6 4 2204 051 2 0.11
e Jro SHRRAE (wPas (mPae 0 (P2 -1 180°C 45 4 0.5 0.13 35 0.17
s) s) (mPa+ s))
— D+3%RH i 55 4 1.53  0.38 19 0.15
A4% L) 7 4 307 077 2838 ~102 180°C 3.5 3 0.5 017 32 013
200 °C > 4 102 026 40 D+3% [ =il 6 4 2.04 0.51 24 0.16
A+3%HQ - Eil 35 3 051 0.17 13.2 . 180 C 4 4 0 0 30 0.13
e ; 23(:(; 45 4 051 013 18.8 D +3%RH) El& 10.5 6  4.60 0.77 22.4 0.03
i+ 3%|j(}ﬁ Fiml6h 17 14 3.07 0.22 9.2 1 150 °C Seik AT
F’(lﬁji)r 23? < 6 5 102 020 36 D+3%RHJ %k 6.5 5 1.53  0.31 19.6 0.03
A% it i 3 3 0.000.0012.8 -2 150 C_ JAk AT ATHE ST UL BRI A7 Y0 LA it
WHE(EF) 200 C 10.5 9 1.53 0.17 14. 4 D + 3% =R 6 4 204 0.51 2% 010
A+3%HX - ik 3 3000 000 152 ZRH-2  180°C 45 3 153 0.51 28 0.11
1(4A) 200 C 4 4 000 000 18
Ax3%7X - Sk 44 000000 102 £7 AWREBFRERLATFOERRH
8(HEE) 200 C 4.5 4.5 0.00 0.00 14.4
A +3% SDN  Ei 5 4.5 0.51 0.11 21.8 Ay PRBHLAAK AcJr PEBL AR
S1CEKR) 200 C 5 5 0.00 0.00 2.4 FIK 0.2245 |[|FK +1.5% f1% 0. 1088
A+3%34L FiR 10.5 6 4.60 0.77 20 FI 4 19% [l 0.1223 || 5 +2% Pl + 1% £ 5% 0. 1007
Wi (HAL) 200 °C 6.5 6 0.51 0.09 30 I +2% Il 0.1073 |[FE3K +2% Il +1.5% A % 0. 0998
A+3%F L =il 10.5 6 4.60 0.77 22.4 FI +2.5% F1h 0.1055 || 3K +2.5% il +1% £ 58 0. 1024
HEECBIFD) 200 C 234 W 419 5B 0.1136 ||FEHK +2.5% [l +1.5% F8  0.0788
BB SR 3 2 L2 oSt VE I 4% B +0. 2% NaOH +0. 1% KPAM,,
3% GFC -2 200 C 3.5 2.5 1.02 0.4l 14
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AV, PV/ YP/PV/
U SRAE (wPae (mPae L (pas
s) s) Pa (mPae s)) mlL
D (4% + =i 5.5 4  1.53  0.38 28
%) 200 °C 3.5 3 0.51 0.17 38
D +3%SF Ei 3 3 0.00 0.00 9.2
- 150 200 °C 13 9 409 0.45 21.6
D +3%SF ZEifk 3 3 0.00 0.00 17.2
-1 200 °C 3.5 3 0.51 0.17 22.4
D + 3% % 3 3 0.00 0.00 22
SMT 200 °C 9.5 6 3.58 0.60 28.8
D +3%SF =ik 3 3 0.00 0.00 8.4
-200P 200 C 6.5 6 0.51 0.09 8.6
D + 3% Ei 5.5 5 0.51 0.10 11.6
PST 200 °C/16h 4 4 0.00 0.00 7
D+3% P Eik 3 3 0.00 0.00 .2
FHerkm 200 °C 6.5 5 1.53  0.31 35.2
D +3%SF Eift 2.5 2 0.51 0.26 8.8
-260 200 °C 12 8§ 4.09 0.51 38.8
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0.2% Na,CO; + 0.5% NaOH + 1% PFL - H + 2.5%
SPNH +3. 5% SMC +3% HQ - 10 +2% QS -2 + 1% SF
=1 +2% FIIH + 1. 5% fa 55, 3Tz 5L B 7 e
ANT] 3 B i Bl VA e N AR S A M e A
1k, TR &R0 2% 3% A% 5% I 6% , i
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AV/  PV/ YP/PV/
r f% ®600 D300 (mPa+ (mPa- (Pa/ Flan/
2 AT s) s) Pa (mPa+ s)) ml.
2% Ei 7 4 35 3 051 0.17  42.00
+3 200 € R A, Tk
3% i 9 5 45 4 051 0.13  34.00
+3 200 C 5 3 25 2 0.51 0.26  43.00
4% EiR 11 7 5.5 4 1.53 0.38 28.00
+3 200 C 7 4 35 3 051 0.17  38.00
5% =i 14 8 7 6 102 017 2640
+3 200 C 7 4 35 3 0.51 0.17 36. 80
6% FEii 17 2 85 5 3.8 0.72
+3 200 ¢ N
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HC )T :4% + B +0. 2% Na, CO; +0. 5% NaOH +

5%KCl + 1% K — PAM +2. 5% SPNH + 3. 5% SMC +
3%HQ -10 +1%SF -1 +2% Hil +1.5% f1 5 +
2% QS -2, FHXHILE H A B H IR Ly R4 T R R AR
SEME PG YR T B 2 0 E A
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VA, 38 B e T B R A 2R A v Tl BN ] AR e
KT MPERESEUE AL, H e b s R A R 2 i
FEMEILS R4 AU X BRI I I 5 1 v 3k
TREA 180 °C , PRI 43724 16 42 F172 h, ]
REG R 10, PUE A IR R it K ) &
AC)E R R U) 1AEAGE IS APL K it IR 2445
HI7E 5 mL LAF  £F6 B0 H 4
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YT A X Heth JZ K R A K R, B AT R A
(R B T VLS 7, UG DA TR B 47 v T el
N IR Y =i S /-G A M TP I P
NaCl il CaCl, [t 540 sl Al H- iR R i MR
b, PP A HRAA R BT i5 JLfg T, St
R LR 11, B NaCl i 38 n, $t @ iR ek I+
VR ZORE B2 SRR AT B, (H A b AR M S 50
AR, T NaCl 73K 10% ; Bifi% CaCl, NEE 3N,
A TN, Pt CaCl, WT3K 4%

10 MERHARCZESEREETIMNZHRER
SIS D600 D300 AV/(mPae s)  PV/(mPae s)  YP/Pa  YP/PV/(Pa/(mPa- s)) HI¥I/ZY)/(Pa/Pa) FLyp/mL  pH{H

i 131 81 65.5 50 15.84 0.32 2/7.5 3 9.5
180 °C/16 h 97 61 48.5 36 12.78 0.35 2.5/6.5 4 9

180 °C/48 h 96 61 48 35 13.29 0.38 2.5/6 3.8 9.5
180 °C/72h 98 60 49 38 11.24 0.30 2.5/6.5 4 9

180 °C/96 h 102 69 51 33 18. 40 0.56 3/7 4.2 9
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di's SRS D600 D300 AV/(mPae s)  PV/(mPae s)  YP/Pa  YP/PV/(Pa/(mPa- s)) #¥1/%4Y)/(Pa/Pa) FLyp/mL pH{H
=i 131 81 65.5 50 15.84 0.32 2/1.5 3 9.5
180 C/16 h 97 61 48.5 36 12.78 0.35 2.5/6.5 4 9
1 1%NaCl 88 55 44 33 11.24 0.34 2.5/6 9

49% NaCl 89 55 44.5 34 10.73 0.32 2.5/6 9

5% NaCl 107 67 53.5 40 13.80 0.34 3/8 4.4 9

i 131 81 65.5 50 15. 84 0.32 2/1.5 3 9.5

180 C/16h 97 61 48.5 36 12.78 0.35 2.5/6.5 4 9

2 0.5%CaCl, 109 68 54.5 41 13.80 0.34 3/1.5 9
1.5%CaCl, 100 62 50 38 12.26 0.32 2.5/1 9
2% CaCl, 124 76 62 48 14.31 0.30 3/9 4.2 9
x12 HMEEOMITTIMIHER
. Y&/ KR/ A SMBERs  SRETKg/  BRE Kg/  BERR MISRET BiERIK

Gl Ba cm cm BE/%  (x10 3 pum?®) ( x10 2pum?) ( x10 *pm?) Bi/% T0.5cm EAH/%
AR AW LTaA 1 B 2.474 4.2 7.2 0.325 0.325 0.242 74.6 0.270 83.2
B e I IR A R IIPEZH 1 Bt 2.468 3.492 6.8 0. 309 0. 309 0. 256 82.7 0.273 88.2
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