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(2)
. ( . .
2015; 2015) . 60%
1 o
CCSD - SK2 6400m 0
1 o 444 . Smm (3)
660mm 450m $508mm S
X 216mm 1074m ~ o
1134m( ) 1185m ~ 1245m( (4)
) 444 . 5mm
2806.20m ®340mm ; o
“ 7 (5)
o 90mm o
95% .
KT -298
+ ° o
1
Table 1 Well structure and casing size 3
/ /m /mm /mm
0 ~450 D660 D508
450 ~2840 $445 $340
2840 ~ 4500 ®311 0245 .
4500 ~ 5800 $216 ®178 ,
5800 ~ 6400 152
2 JFT-1.QS-2
216mm °
444, 5mm o 3.1
2800m . KPAM.NH,HPAN.CMC - LV
. . . o KPAM
(1) 216mm ; NH,HPAN
508mm. » CMC - LV
° 2
Table 2 Orthogonal tests of polymer drilling fluid formulation
KPAM NH, HPAN LV - CMC AV/mPa s PV/mPa -s YP/Pa FL/ml
1# 0.1% 0.2% 0.1% 8 7 1 22
2# 0.1% 0.4% 0.3% 9 7 2 4.5
3# 0.1% 0.6% 0.5% 12.5 11 1.5 3.5
4# 0.2% 0.2% 0.3% 15.5 10 5 7
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2
Continued Table 2
KPAM NH,HPAN LV - CMC AV/mPa -s PV/mPa s YP/Pa FL/ml
S# 0.2% 0.4% 0.5% 19 14 5 7
6# 0.2% 0.6% 0.1% 12.5 9 3.5 8
T# 0.3% 0.2% 0.5% 33 24 9 4.5
8# 0.3% 0.4% 0.1% 18.5 12 6.5 7.5
o# 0.3% 0.6% 0.3% 23.5 17 6.5 6.5
I 9.8 18.8 13
I 15.7 15.5 16
AV
I 25 16.2 21.5
R 15.2 3.3 8.5
I 10 11.2 12.5
I 7.33 6 6
FL
I 6.2 6 5
R 3.8 5.2 7.5
N I AV/FL VR AV/FL ; 4%

NV -1 +0.24% Na, CO; +0. 1% NaOH.

KPAM
R ; CMC - .
LV R 1285m
o 65% 5% 5%
9# o ( . ) 25%
1.15g/cm’
4% NV -1 +0.24% Na, CO, +0. 36.2%  76.8%;24h
1% NaOH +0. 3% KPAM +0. 6% NH,HPAN +0.5% 5% 12.5%

CMC - LV + 104, 10# o
3 3.2
3 104
Table 3 Parameters of polymer drilling fluid formulation 10# QS —2.FT -1
p/ AV/ PV/ Ypr/ GEL/ FL 4: RH =30
g/cm’ mPa-s  mPa-s Pa Pa/Pa ml '
5; SMC.SMP
10# 1.15 22.5 15 7.5 1/4 6.7

4 FT-1 QS-2
Table 4 Influence of FT —1 and QS -2 on rheology and wall building properties

32.

FL
p/g/cm3 AV/mPa -s PV/mPa -s YP/Pa GEL/Pa/Pa |
m
10# 1.15 22.5 15 7.5 1/4 6.7
10#+2% QS -2 1.15 23 15 8 1/4 5.6
10#+2%FT -1 1.15 22 16 6 1/4 5.2
10#42%QS -2 +2%FT -1 1.15 22 16 6 1/4 4.4
4 FT -1  QS-2 L 0S -2
o FT -1
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o 2%
RH -30
80. \OP
-10 o
5 RH -30
Table 5 Influence of different adding
amounts of RH -30 on lubricity
RH-30 (%) Ks Ky
0 0.22 0.13
1 0.14 0.11
2 0.12 0.10
3 0.11 0.10
5 RH -30
2%
RH -30
2%
SMC. SMP
o SMC SMP
2% 120C
6. 4% NV -1 +0. 24% Na, CO,

+0.1% NaOH +0.3% KPAM +0. 6% NH, HPAN +0.
5% CMC -LV +2%FT -1 +2% QS -2 +2% RH -30

+2% SMC +2% SMP 11#.
6
Table 6 Parameters of polysulfonate
drilling fluid formulation 11#

p/ AV/ PV/ Yp/ GEL/ FL
g/em® mPa-s  mPa-s Pa Pa/Pa ml
114# 1.15 26 19 7 2/5 3.2
120°¢ 1.15 22 17 5 1/4 3.8
120°C x 16h.
; 120%C ;
120°C o
4
(1)
NaHCO,
o 0.2% KPAM 0. 8% NH,
HPAN N
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o

NH, HPAN ;
2% QS -2 :

2840m
2% SMC

22 mPa s
11Pa;

cm

45m

38m
41%

0.2% CMC -LV  0.3%
2% FT -1

2% RH -30

120°C o
2% SMP o
1.28 g/cm’
2.5 Pa
0.12 o

9.5 Pa
4.5ml

(2) .

0 : 1.28 g/
20 mPa -s 11Pa 4 Pa

15Pa 2. 4ml 0. 12

o

(3) .
. QS -2

1.18 g/em’ 1.28 g/em’

50s 65s 0
2483.68m

20mm o
6.4m’ /h 2.3 m'/h,

71.8m’.

(4) .
~1147.56m 1182.74m ~1256.01m
18 134.
130. 90m 97.
95%

1086.

0.84m/ho
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Drilling Fluid Technology Applied in a Large Hole of the Second Spudding
of the Scientific Drilling Well in the Songliao Basin

ZHENG Wendong' > WU Xiao-ming' > HUANG Yu-ming’ WANG Wen-shi’ WU Di' > HUANG He'’
(1. Faculty of Engineering China University of Geosciences Wuhan Hubei 430074;
2. Engineering Research of Rock — Soil Drilling and Excavation Protection Ministry of Education Wuhan Huber 430074;
3. Institute of Exploration Technology Langfang Hebei 065000)

Abstract: The well CCSD — SK2 is the main borehole of the China Scientific Drilling Project in the Songliao basin which is designed to penetrate Cre—
taceous strata. The second section of this well was drilled to 2806.20m with 216mm diameter and then the diameter of the hole was expanded to 444.
Smm. During drilling high — content of clay can result in mud in the shale formation and sticking often occurs when drilling to sandy conglomerate with
strong permeability. Besides borehole stability and cutting transportation are difficult to be controlled. To solve these problems a polymer drilling fluid
system and polysulfonate drilling fluid system were employed. The drilling fluid formulation was confirmed through an orthogonal test. Measures were taken
to ensure borehole stability such as maintaining proper density controlling low fluid loss and strong plugging capacity. Hole cleaning and stability were
realized by maintaining a proper annular velocity and high dynamic — plastic ratio. Cores of 130.90m were recovered in the interval of 1086.45m ~ 1147.
56m and 1182.74m ~ 1256.01m respectively and the core recovery is nearly 97.41% . Finally the second section of this well was drilled down to
2806.20m as designed successfully.

Key words: Songliao basin scientific drilling well large hole drilling fluid borehole stability cutting transportation
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