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Experimental Study of High Density Anti-Sloughing Drilling Fluid
for Block D in Myanmar

Xiao Chao Song Mingquan Liu Guichuan Dong Xiaoya Shi Yu
(Sinopec Research Institute of Petroleum Engineering ,Beijing,100101,China)

Abstract: There exist serious problem of wellbore sloughing and wellbore expansion during drilling in
Block D of Myanmar. The main reasons are high inclination, fractures, porosity development, brittle forma-
tion, mudstone with characteristics of expansion and strong dispersion. The temperature resistance, anti-
pollution, weighting and sealing off capacities of the used KCl/polyol drilling fluid is poor. Therefore,a new
type of polyamine drilling fluid was developed with polyamine as inhibitor, white asphalt as anti-sloughing
agent, polymer as filtration control agent, and polysulfonate as rheology adjustor. The laboratory test
shows that the new type of polyamine drilling fluid can resist high temperature up to 150 C , with excellent
anti-pollution and strong inhibition, and better weighting and sealing off capacities. It can solve the prob-
lems of sloughing and wellbore enlargement in Block D of Myanmar.
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Table 1

X-diffraction whole rock analysis

5 HH/m o HE BKRA A% BEE%
Yagyi-1 2 022~2 026 12.5 6.7 0.5 74.0
Yagyi-l 2 694~2 698  26.4 12.8 0 57.0
Yagyi-1 3 122~3 126 41.2 12.1 0 41.0

Patolon-1 2 485~2 490 36. 8 19.2 4.7 12.3
Patolon-1 3 320~3 325 14.5 7.4 0.8 42.1
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Table 2 X-diffraction analysis of clay mineral composition
BT mm &, % RIZ. %
Einc) JHE/m
1/S 1 K C 1/S

Patolon-1 2 485~2 490 17 26 57
Patolon-1 3 320~3 325 73 5 12 10 35
Yagyi-1 2 022~2 026 88 2 4 6 35
Yagyi-1 2 694~2 698 65 11 9 15 35
Yagyi-l 3 122~3126 45 8 16 31 35
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Table 3 Anti-pollution performance of KCl-polyol drilling fluid

HHRY K WE/ WYERE/ )

Wy APT

H
Hohn kg L' mPaess Jj/Pa Jj/Pa Qi/mLp f
0 1.08 15 2.0 0.5/1.0 10.0 13
5.0t 1.08 20 4.5 2.0/3.0 12.0 13
25.0%NaCl  1.08 11 1.0  0.5/1.0 15.2 13
0. 3% 48 1.08 11 1.0 0.5/0.5 11.6 13
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Table 4 Resistance-temperature performance of KCl-poloycl drilling fluid

WL, YRR/ @i/ WO1J1/ APLIE

FIF H
i kg« L™ ! mPa-s Pa Pa 2% /mL pH i
ZALTT 1.08 15 2.0 0.5/1.0 10. 0 13
Zi/E  1.08 6 1.0 0/0 125. 0 12
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Table 5 Weighting test results of KCl-polyol drilling fluid
mEE/ wYeRE/, sl Wi/ APLIE

kge L' mPa-s Pa Pa o/ PHIE
1. 08 15 2.0 0.5/1.0 10 13
1. 30 18 1.5 1.0/4.0 13 13
1. 90 36 5.0 2.0/8.0 74 13
2.20 66 20.0 5.0/17.0 99 13
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2.2.1

Table 6 Testing results for inhibitors optimization

L b g APLjE  pH
By & e B T A o/mL ff
. ARG 18.0/12.0/10.0/7.0/3.0/3.0/22.0 9
XA 16.0/10.0/8.0/6.0/2.0/2.0 32 9
) ZALH 5.0/4.0/3.0/2.0/1.0/0 167 11
P A 4.0/3.0/2.0/1.0/0.5/0 98 11
s ALY 4.0/3.0/2.5/2.0/1.0/0 2413 s) 12
)G 3.0/2.0/1.5/1.0/0.5/0 Y45 s) 12
. EALHT 10.0/7.0/6.0/4.0/3.0/2.0 46 9
Z 1 E 11.0/6.0/4.0/2.0/1.0/0 31 9
; AT 11.0/8.0/7.0/5.0/3.0/2.0 45 9
s 14.0/9.0/7.0/5.0/2.0/1.0 31 9
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Table 7 'Testing results for anti-sloughing agent optimization

Bl 45 7] P A/ MR sy @) APLE pH
3 kge L7! JE/mPa+s Jj/Pa  Jj/Pa  %/mL {4
. ZAGHT 1,04 6 3.0 3.0/3.0 22 9
ZE 104 6 2.0 2.0/2.0 32 9

3%y BAkH 104 10 3.0 L0/L0 19 9
Uil 2R 104 13 5.0 2.0/2.5 9 9
3% BAHT 104 11 2.5 L0/L0 18 9
HUE  BUHE 104 8 4.5  4.0/6.0 24 9
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Table 8 Testing results for filtration control agent optimization

WA 8 2 ) W, BERE P W APTIE )

FHomi kg L™! mPass Jj/Pa Jj/Pa K/mL PHE
0 1. 04 5 28.0  5.0/8.0 117 9
2. 0% EM 1. 04 11 9.5  5.5/8.5 32 9
0.5%PAC-R  1.04 16 7.0 7.5/10.0 16 9
3.0%SMP-2  1.04 3 7.5 6.0/8.0 22 9
3. 0% GJL-2 1. 04 10 40 2.0/5.0 16 9
3.0%JT-888  1.04 15 6.5  2.0/8.0 11 9
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4. 0% SMP-2+4. 0% GJL-2+4. 0% F i 75 +8. 0%
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Table 9 Testing results for thinners optimiztion

Rl B/ BUHE G Y APLEE

Hing kgL' mPass  Jj/Pa Ji/Pa % /mL pH{H
0 1.04 5 28,0 5.0/8.0 117 9
1% TX 1. 04 4 2.0 2.5/3.0 120 9
1% CXP-2 1. 04 4 3.5 1.0/1.5 109 9
1%SF-220  1.04 10 2.0 1.0/1.0 142 9
1%SMT 1. 04 4 0.5 0/0 90 9
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Table 10 New polyamine drilling fluid properties

with different densities

W/ MUERE, I i) API &
kg L1t ol mPa * s 41/Pa 11/Pa 4 /mL pH fi
2o A T 7.5 2.0/11.0 3.6 9
2 G 39 6.0 1.5/5.5 2.2 9
) s AL 69 8.0 2.0/8.0 4.4 9
EiLE 60 10.0 1.0/5.0 2.0 9
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Table 11 Drilling fluid pollution test results

§ BRI B WY APLE
Yo Y % H
er 3] KA mPa -« s 41 /Pa 41 /Pa % /mL p {H

% AT 51 7.5 2/11 4.4 9
o ZALTHT 72 17.0 4/16 . 4 9
1% i+
R A 67 21.0 8/18 4.2 9
i 10 4.0 1/5 2.4 9
poyNacl e
EALA 45 8.0 1/6 3.0 9
ZALHT 50 7.0 1/5 4.0 9
0. 4% HFH ) _
PR A 45 6.5 1/5 3.4 9
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