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Abstract: The completion depth of Well Songke 2 is 7108.88 m. At the time 38h after the well completion, the bottom hole
temperature was 241°C. Three kinds of drilling fluids were investigated in laboratory according to the formation and temperature
conditions, and they respectively are the potassium chloride—polysulfonate system which is resistant to temperature of 180°C, the
polymer drilling fluid which is resistant to 230°C and formate—polymer drilling fluid which is resistant to 250°C. The experimental
data show that these drilling fluids have good high temperature stability and low HTHP filtration loss. Through
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detecting the quality of drilling fluid real time, the predicted problems could happen through over— temperature detection, which

make indoor experiments to guide in— site maintenance in the project construction, ensure the stability performance at high
temperature interval, and guarantee the coring operation smoothly. In addition, the drilling fluid of each system achieves a safe and
smooth transition during the conversion, without any waste slurry, which greatly saves the cost. The logging and casing running
before cementing could be successfully completed at one time, which further proves that the drilling fluid used has good high

temperature stability.

Key words: High— temperature drilling fluid; Songliao Basin;Well Songke— 2; core drilling; ultra— high temperature; high
temperature stability; deep exploration engineering
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Table 1 Drilling fluid performance of high temperature
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interval
JB/m  2806.2~5600  5600~6505 6505~7108.88
AP EE e PR
BT 1;; BRI 2;%%4&;
pl(g/em’)  1.15~1.22 1.22~1.45 1.45~1.50
FV/s 35~44 38~55 55~75
PV/mPa-s 12~24 23~28 30~40
YP/Pa 0.5~3.5 0.5~14 10~17
0.5~1.2/1.5~
Gel/(Pa/Pa) 15 0.5~1.0/1.5~6 2~4/8~15
FLn/mL 2.6~0.5 1.6~0.4 1.0~0.4
K/API 0.3 0.2~0.3 0.2~0.3
pH{E 9~10 9~10 9~10
FL yum/mL 17.6~6 20.4~13.2 16~6
ke 0.06 0.06 0.06
Vs/% 7~12.2 11~14 11~14
Cs/ % 0.2~0.3 0.2~0.3 0.4~0.5
MBT/(g/L) 40~20 25.0~15.0 22.0~17.0
Cl/(mg/L) 25000 20000- RIS
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Table 2 High temperature stability of potassium chloride — polysulfonate system

SeG&ME WRITA] AV/(mPa-s) PV/(mPa's) YP/Pa  Gel/(Pa/Pa) FLan/mL FLyrie/mL
(35T 17 13 4 0.5/4.5
IR s
(20°C il 255 22 35 0.5/3 3 8.5
i 14h 22 17 5 0.5/6
/%E 28h 29.5 19 10.5 3/5.5 2 12
ju 62h 28.5 16 12.5 5/9.5
" 86h 33.5 22 115 3/7 9

H PRTEE A 180°C, PR 5 H97E 20~25°CIRBAG o w2 LI 2 S 56 {6 FH FANN 38771 Al i
PEIAL, BUZ G JRUEM o MR 25 F R 150°Cx30min, JE 254 3.5MPa.,
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Fig. 1 Drilling fluid thickened severely during taking the
core out
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Table 3 High temperature stability of ultra-temperature
polymer drilling fluid

o

S AV PV/ YP/ Gel

FLymp/mL
% (mPas) (mPas) Pa /(Pa/Pa)
il 41 27 14 - -
I6hi&EJG 34 17 17 57 17
R2hiERE 33 16 17 - 15

48h¥R 5 28.5 14 145 4/6.5 -
T2hiEJE 225 12 105 2.5/3.5 -

Bl IR 2 S PV K T R A R R X, L
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R SRR
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I3 (R % 7K SR 88 Y )5 el — e T LA 220 ( 5
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Fig. 2 Barite covering on core surface during taking the core out
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Fig.3 Action principle of high temperature stabilizer and liner polymer
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Fig.4 TEM photos of high temperature stabilizer
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Fig.5 Fluids with different formulations after high temperature aging
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Fig.6 High temperature rheological curves of fluid before ,
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temperature stabilizer) .after conversion(near the end of
drilling)
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YI—Fh £ AN Z R R e Pk o RIS T R R
PEE BT IR FE BEAN) ) CE A R R E
P (Messler et al., 2004 ) , 1% A 5 1 4 48 5 15 H R
H-RAEWEIFRARR T R 1.5%~2%40 £+
0.5%~1%MT M # ++0.1%~0.2%K OH+0.7%~1% 5 43
TR A YR IR +0.3%~0.5% T 4T it
RAE WIREDE I FN+3%~5% Wi 5 F+1%~3 %8 Nk IR
B+ o R ER+1.5%~2% i TR A 2 F+3%~5%
T+ S AT K. Bl B AL FE S . span80  Na,SO; R B
7 .Soltex . Driscal D .HE— 150, %K & = N L5 4T
TBE 1358 250°C, 58 HUBR AL R R x0T e 24k s
PREILE S

A 0] 45 W BB 1 i 72 il 2 L&D 6, Bl W
RMERENFR 4,

F L TR B A 2R R AR B S B RO
JE R N AR — R SR T O TE IR
TR . RARG T SRS B R Bk A —
FE R BE A K (HR i shPE e A 4 i s 5 Wtk — 2
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Table 4 Temperature-resistance of formate - polymer drilling fluid resistant to 250°C

SeG%M4F AV/(mPa's)  PV/(mPas) YP/Pa  Gel/(Pa/Pa)  FL,w/mL FLimup/mL
T 355 25 10.5 2.5/8 1.6 18
WERE 50 25 25 14.5/20 -

T BRI 250°C < 24h , PR HITR K7L Z I R . w4 230°C

30min, k7%~ 3.5MPa,

®5 ME2HHFRAREEAET HTHP REHEITLL
Table 5 The HTHP rheological of property of Well Songke-2 fluid under different pressures

TREAE Do/ Dy Do/ Droy D/ Dy AV/(mPa-s) PV/(mPa-s) YP/Pa Gel/(Pa/Pa)
50C&0.1IMPa  70/46  39/28 14/12 35 22 13 6/17
250°C&7Mpa  29.6/27.9 26/23.9 16.4/12.9 14.8 1.7 13.1 16/18
250°C&30MPa 22.8/17.6 17/15.6  10.4/8.0 11.4 5.1 6.3 8/12
250°C&55Mpa 23.7/18.9 17.4/14.9 9.8/9.3 11.9 4.8 7.1 10/11
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