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Application of anti-collapse drilling fluid technology in marine broken

formation in western Sichuan
WANG Fangbo

(Drilling Engineering Research Institute of Sinopec Southwest Petroleum Engineering Co., Ltd.,

Deyang Sichuan 618000, China)
Abstract: The complexity of marine broken formation in western Sichuan limits the oil and gas development progress in

the western Sichuan, and there is no relevant discussion or research on well collapse in the marine broken formation
mainly composed of limestone and dolomite; therefore, it is very necessary to carry out research on the anti-collapse
drilling fluid system for the marine broken formation in the Leikoupo formation in western Sichuan. Based on the study
of the characteristics of the Leikoupo marine formation in western Sichuan, the film forming agent is added to the
existing formula of the temperature-resistant and anti-collapse drilling fluid system to form the anti-collapse drilling fluid
system technology for the marine broken formation in western Sichuan. The performance of the system is evaluated
with good results obtained in field application.
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Fig.1 Impactofthe Wenchuanearthquake onSichuanBasin
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Fig.2 Core condition of the Leikoupo formation
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Fig.4 Film forming filter cakes before and after aging
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Table 1 Film forming evaluation

it H FATREL CPATRE2
AT APIYE R i /mL 40.00 38.00
160 °C .16 h J5 APIJEL f /mL 58.00 52.00

2113 RLEE A PE M

4% CHSM-1 i FE 5 W 76 AN [) 1 B2 T B AL /S
RLAR A3 A PEAN 25 R L3 2.
212 TOKG AT B3R 1908 1
2121 U5y ik R B

1 g iR A 3] 100 mL 2% 18 7k w5 3§
(10000 r/min)10 min i , M HALAR 3 A 25 5 0L 3 3.

R2 HMESHITNER

Table 2 Evaluation of particle size distribution

oo HLARYE ]/ pm D10/pm  D50/pm D90/pm D97/pm D98/pm Bk / pm
e Ai) 0.035~3.289 0.101 0.306 1.244 1.910 2.113 0.480
140 °C/16 h 0.035~3.289 0.087 0.257 1.128 1.853 2.051 0.429
160 °C/16 h 0.035~1.476 0.087 0.238 0.779 1.105 1.164 0.319

1H::D10.D50.D90.D97 D98 43 il 243 A i £k v B0 10% .50 % .90 % .97 % .98 ¥4 I Ay 5 K R 8 25350 A% COF-¥kiAze )

£3 AEEMBHENEIE

Table 3 Evaluation data of paraffin materials

b AR AE A DSO/pm  D9O/um  HHKIE/um
<1pm <6 pm <10 pm =20 pm
FMNA-1 6.23 85.75 97.38 0 2.57 6.96 16.6
=S Rivey 3.68 24.71 32.71 51.77 21.20 57.1 =100.0
25 AL Ak A s 8.97 77.49 84.01 7.49 2.30 16.1 61.7
EP- T 8.55 60.81 81.50 0.42 4.22 12.4 25.1
EP-1I 1.76 44.70 61.88 19.30 6.99 32.9 =100.0
35 FL A A 2.58 60.57 85.41 0.12 4.82 11.2 21.9




5 A8 9 W T V] VG AR T ) B 3 A VB AR 5 B 59

21.2.2 P &R B @ FH +2% PHE F I -
ZEA R 3B y Mrnl K0, FMNA-1 B9 KL 48 20 A 21.3.2 PEMr4s
BT, RTOR A i 3 500 2 FH FMINA- 1, 128 4 S R 5 AT By @b A BB T,
21.3 Ui BRI o R R AR A R R MO S I AL e i
21310 50k K EE PENRE  OSEEE BH B T 5 VRN 75 2 B B e
FEAE [ EC 7 Ao A K R B U, PRI S 2.2 BEARR R T A b
T (160 °C) iy i 38 2% Pk BE B U vk B 17 I 45 21 WL F L AR G 2 A 45 A BRI, O 18 3] d5t 3% 551 H 4
FAKKS, KGRI R 19 3T, 76 TE R 7 ) 6 Al A 3%

A 2% NV-140.5% NaOH+ 5% INJS-220+ B BHOK 0 R A B TR 45 . PR AL M BE T A : 20NV -1+
5%DR-8+0.2%DR-10+2%FMNA-1+2%CHSM- 0.5%NaOH-+0.2% DR-10+5%DR-8+5% INJS-

1(EH 1.5 g/em’) . 220+2% PHE T +2%FMNA-1+2% CHSM-
Bt @ HHF+2%GLFT-1, 1+ 3% e AR ES (N E £ 1.5 g/cm®) ; HAEAERE
Bl 77 @« HEK + 2% AW (AR o Fe R R VR R N2 5 K B 6 BT R . B 5 KRl 6 T A,
ey @ 33+ 2% FALWH (T H) . PRAGTC J5 1 L 18 K e T e R Ve DF o R 47

x4 mAHERITN
Table 4 Performanceevaluation of various formula

FLyp PH i z (3 (Gm”/Gm’)/ FI‘H'[‘HI’/ KH'I'HI’/

e /mL H @s/ @0 @o/ P10 @5/ @; PV/(mPass) YP/Pa Pa mL mm FRARBE
® 1.0 9 97/63 50/35 15/14 34 14.5 5.5/14 8.0 2.5 BAERGZE . RUHERZ
@ 1.6 9 72/45 25/23 9/8 27 9.0 3/14.5 9.0 3.0 BERGZE RIHERZ
® 1.6 9 92/61 46/30 16/15 31 15.0 5/20 8.0 2.5 BERGZE RIHERZ
@ 14 9 97/61 46/30 10/8 36 12.5 3.5/19 6.8 2.0  iFEARSE, R

ﬂf :I:LA\])I_API /[Egii ;FLHTHP_%ZJEI'L%J‘T“\UE%i ;KHTHI’_%—%EI%E?E&EE ° _F IEJ

f75 @ 77 @ [ W16) W)
Bs BRASESER

Fig.5 High temperature and high pressure mud cakes for formula evaluation
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Table 5 Performance of optimized formula

FLyp ik 7"': % B Gm“/(r‘m‘ FLyp Ky
pHﬁ wooAE He ( )/ / / ST B A
/mL (Psz)w/(p;;zm ¢2(><1/§01()<w §05/§0;; PV/(mPass) YP/Pa Pa mlL mm
1 9.5 95/61 45/33 9/8 34 13.5 3.5/16 4.4 2 V&9 T I i
2.3 Bk R pvERE T A 0 AL R T R AR M, HE B 8 S I S s ) 4k
231 =R UUFERE E AN b B P ORE S IR R R BT ) ) B D

LB T e 240 72 W, I M8500 BU TR e e B FIDHS B2 5 RE B8 55400 vy i o5 T /K P JF OOF R 07~
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Fig.6 High temperature and high pressure mud cake of

optimized formula
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Table 6 Settlement stability under 60° angle

— O/ B/ mEmEIE B/ EEEX/
(rmin") C f/min  (geem™)  (geem™)
0 0 0 1.500
ik 60 165 90 1.502 0.002
Bt )7 100 165 120 1.511 0.011
100 165 120 1.513  0.013
A R AU e 1 .
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Fig.7 Rheological properties at high temperature and pressure

& 7 AT 2812 160 °C L6000 psi(41 MPa) & i & 1 4%
1 BEAE TR T oo BEBUVE AN K, 2.5 h R I AT [
Ko WA S I T R A e Tl e R AR PR
2.3.3  HUETEREVEMY

FAE /T 2% NV-14+0.5%NaOH+ 5% INJS-
220+5%DR-8+0.2%DR-10+2% FH & F i & +
2% FMNA-1+2%CHSM-1+3% # 40 B 2 55 ( i
BEH1.5g/cm’).

PN LT

Be i QR +1% AE R .

Bl @RI +2% BB .

By @RI+ 3% HH B o

BT @RI +4% AE R .

BT @RI +5% AE R .

2 7 AL TP 3 % A B R A A E|
456 IRV AR, B 5 00 IRk T s

2.3.4 PribtEREVEM

FeAE LT 3% NV-14+0.5% NaOH~+ 5% INJS-
220+ 5%DR-840.5%DR-10+2% BH & T & +
2% FMNA-1+2%CHSM-1+3% #8 41 5% i2 55 (
EH1.5g/cm’),

WL TT -
e 77 O} # 9 + 35 NaCl,

B 7 @A FEIK +5% NaCl,

Be 7T @R I + 7% NaCl,

HH & S B4 mT 0, B T B Ah vl ik 5%, ik B 7%,
T8 I K
2.3.5  FCJ7 HRD IR B RV
2.35.1 R IRIEH

B T7 3% NV-1+0.5%NaOH+5% INJS-
220+5%DR-84+0.2%DR-10+2% FH & ¥ & +
2% FMNA-1+2%CHSM-1+3% # 41 B 1 45 (i



55 4845 9 7 VGV A T b B 3 R R AR o R e 61
xT MBETEBER
Table 7 Anti-calcium pollution results
- FLyw/ O i g P G/ G/ FLyrw/  Kurme/ 5
Osoo/ Pie P/ P10 @i/ @3 PV/(mPass) YP/Pa Pa mL mm
) 1.2 10 89/57 44/29 10/8 32 12.5 4.5/22 5 2 PERERZ WA K
@ 1.6 9 91/59  44/30  12/10 32 13.5 5/23.5 6.4 2 ERERE WA K
® 1.8 9 95/65  48/34  17/15 30 17.5  6.5/24.5 9 3 WEAHET
@ 3.8 9 160/108  80/61  34/33 52 28 16/37 15 4 BT
® 6.2 8.5 ANTrm 20 6 HIEIHE,
x8 MEBTLER
Table 8 Salt pollution resistance results
oy paiy J]
gogy Flan/ pH S oy (GG Flune/ Kl PR
mL 0/ 00 O/ P10 06/ 05 Pa mL mm
(mPass) Pa
@ 2.2 10 72/44 30/21  6/5 28 8 3/11.5 5.2 2 FEATC 5 )
©) 3.6 10 73/49 39/29 18/17 29 10 7.5/18 7.2 2 Uit 78 1 BB L AR TC R e L U8 R
il 3PN
® 7.6 8 68/43 33/24 14/13 25 9 5/17 16 3 TF IR U |, 8 25 e B W e AR

HwH1.5g/cm’).

T 4 ) 32 0%, 7 160 CRYTE BL F £ 14k 42 h, #E 17
PR AP RIS 7 A E N 2~5 mm, WK 8 firas .
2.3.5.2 iR e R IRPEMY

7E 160 °C 4.2 MPa 1T , 7 3¢ FAb K 2Z [a]
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Fig.8 Medium pressure sand bed
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Fig.9 High temperature and high pressure sand bed test results
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0.5%DR-10+2% FH & + ¥ & +2%FMNA-1+
2% CHSM-1-+3% #4 ik FRE5 (s %) 1.5 g/cm’) .
@5 ¥ PZ113 4l W CBURE T : 5825 m, B
FETA] : 2018-07-08)
Q5 FE : PZ115 Il W CBRURE I : 5960 m, B

FEF ] : 2018-07-10) .

@5 FE - YST I I W CHORE T < 6746 m, B
FERTA] : 2018-08-21)

XoF HA 0 DL 26 9

®9 EHIMEREXTLL

Table 9 General performance comparison

. WA o
ﬁé FLM)I/ pH ((11(7”/("10’)/ FI‘H'IHP/ KH'I'HI’/ 3o
. PV/  YP/ & I
7 mL {E §0(;0o/§0:soo ¢2<1<\/§51<10 %;/SD.x Pa mL mm
(mPass) Pa
® 16 10 95/61 45/33 9/8 34 13.5  3.5/16 4.8 2 fe e R U R H 50 R
® 20 10 59/36 29/19 6/5 23 6.5 4.5/13 6 3 T VDI 2 R TR
® 3.0 10 69/44 32/23 5/4 25 9.5 5/27 3 T VDRI 2 R TR
@ 0.5 10 129/76 56/36 14/12 53 11.5  7.5/17 4 1.5 EiREERYRE A 72
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