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Wellbore Instability Mechanism of Broken Formations
and Drilling Fluid Countermeasures in G Block, Gabon
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Abstract The block in Gabon is an important exploration and development block of Sinopec overseas. Wellbore instability existed in
LPC and ANG formations during drilling operations. Through the analysis of shale core apparent characteristics in broken formations,
shale cuttings water immersion test, shale and shale clay mineral analysis, and rolling recycling test, it is shown that the Illite /
Smectite mixed layers, Illite clay mineral components and micro—fissures are the material conditions of the instability mechanism of
broken formation of the G block Gabon. On the other hand, mud filtrates along fractures and fissures deep into the formation to cause
hydration swelling of clay minerals and borehole loss of balance, which is the inherent mechanism leading to the collapse of blocks.
Anti—sloughing drilling fluid density stress shielding comprehensive technical measures and drilling fluid system and quality recipes
were developed. Field tests were conducted in G=9 and G-10 wells in Gabon. The LPC and ANG formation borehole calipers were
reduced to 11.6% and 12.1% , respectively, as compared to the neighboring wells. The wellbore quality has been improved
significantly, and good wellbore stability has been achieved.
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Fig. 1 1919 m drilling core of Well G-6
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Fig. 2 1578 ~ 1582 m drilling cuttings of Well G-6
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Table 1 Well G-6 X-ray diffraction analysis of whole—rock mineral and clay mineral

ke EET Y % Ftv s %

=1 #ﬁ/m ChE- Py — =) S%
7 A A AR KA Hofa BihAE Kao Ch I /S

1 1583~1586 6 1 62 13 17 35 35 40
2 1757~1760 8 1 56 12 13 25 50 45
3 1850~1858 7 2 2 48 12 12 24 53 48
4 1915~1920 12 1 2 45 11 11 21 57 55
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Table 2 Well G-6 drilling cutting rolling
recovery experiment

FH/m R\/% Ro/% RJR
1583 ~ 1586 46.23 44.47 0.9619
1757 ~ 1760 53.84 52.90 0.9825
1850 ~ 1858 57.56 56.80 0.9868
1915 ~ 1920 50.48 48.53 0.9614

2.5 FEERTEMH ST

1) i G X B 5 ¥ b s JZ2 3 7 Wy LL DY SR = AR
A0 E, HIRIZR 8 S KA v i)z . B
RIZTYIRAIKA IS IR 228 AT 00 B SRR
IR BB IEAML)Z | B R ST b2 TR B
FRA TN Z TR, S A5 R IERK , Bl I8 00 KA
R EREA T, M2 K™ A B R BRI T, R BEOG 25 -, S 20t

I ' bt S
S,

2) BEHHRCANAE AN A X LA L RS 2 O BE B
JUH R B3 B7 55 BE ) A8 F BB B0 ¢ 2R B4 3t )2 ¥
T Y UL o

3) A A ICHEEE R 1 BE A I ) R A L R
AL Bl AR ARG EL A BE AU fi 2 O BERS B 1
BB R R,

3 HEEEHAMEK
3.1 FEERABRK

1) DuAH )z =R fH , 256 75 1Bt 2 F LU ) A
He 3 e G BRI B R B, SR AT S A BB
FIRIRBE BRI, SR T B 1 7 B B

2) SR BrMcE S B SRR B R R AR )2 58
Bk IR ARR AR T TR T AT AR R T DA
AR ILBCA & FERCAB A & RUE LS IHRETE i
RUFAR K M BRZ 76 IE RO 7 R 3@ 5 B2 6 5
PEERIVER] . BRI B RN, B — iR, — Jy T fH
IR IR DTG AH)Z | 55— 7 TR 2ok i 2ok S ek &%
o P R R 8 D b JZ 1,

3) PERESRIM IR A R AL R AR R RE
Fic G AF I (9 B T TR B AR it (B ARRHE et Ul N RE ] 42
Tl T Bl R SR ) SEIER A B
3.2 FHEERTBEAINR

1) i B R B T8 B SN I B

WAL A SRS A 4 D IR T R AL B 7R
TN G XS 1RG0 2 R ) 858 . AR 41 LPC Rl ANG
HJZ LB ) R B, 5 I RE R AR Y
SR, Bl LPC A ANG iy JZ 30 18] ) B V0% 13 3 ) 42 il 7
1.27~1.52 glem’ F1 1.65~1.72 glem® , IRl FGEAHEINZR A %
(£3),

x3 EXMERENBEREFNEHBRETE

Table 3 Complex formation pore pressure data and recommended drilling fluid density

FLBRE S/ YRS/ WL T7/ e

Moz 4 . . B A B (g em™)
(grem™) (geem™) (grem™)

LPC 1.18 ~ 1.45 1.20~1.50 1.95~2.00 1.27~1.52

ANG 1.45~1.68 1.50 ~ 1.56 1.95~2.10 1.52~1.75
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Table 4 Shield blocking test results
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Table 5 Rolling recovery experiment results of shale

FEXRFN S SAPERERE/ ) B IR %
[59] APIZIK/mL, — —
(mPa-s) (mPa-s) J1/Pa K 6h HK6h
1% 12 4 8.0 24.8 52.8 26.4
2 27 23 4.5 6.4 85.6 60.0
3" 31 25 5.0 4.6 94.6 74.6
47 37 24 13 3.8 98.8 78.4
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Table 6 Test results for increasing density of the drilling fluid

R/ TR/ IBPERHIE/ )] APIZK BhfS
(geem™) (mPa-s) (mPa-s) J1/Pa JK/mL £
1.20 24 18 6 4.2 0.05
1.40 27 20 7 3.8 0.05
1.60 33 25 8 4.0 0.07
1.80 41 32 9 4.4 0.08
2.00 55 45 10 4.8 0.12
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Table 7 Well caliper data comparison of 6 wells

Jp ORI SEEPAE SRR
mm mm KE %
G-1 381.2 262.7 21.6
G-2 393.7 268.3 242
G-3 406.4 270.6 25.3
G-6 368.3 255.7 18.4
G-9 360.1 241.1 11.6
G-10 365.8 242.1 12.1
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