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Drilling Fluid Technology for Enhancing Borehole Stability for Complex
Reservoirs in the San Jorge Oilfield, Argentina
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(1. Sinopec Research Institute of Petroleum Engineering , Beijing, 100101, China; 2. Sinopec In-
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Abstract; In the second section drilling of Argentina San Jorge Qilfield, it is necessary to drill through
mudstone and tuff formations. These formations are characterized by extensive micro-fractures. Both
montmorillonite and quartz contents are high with strong water-sensitivity. Currently the BIOCAT drilling
fluid system adopted often results in wellbore collapse frequently and abandoning 2-4 wells every year. The
borehole enlargement rate was over 100% in an unstable hole section in drilled wells. In order to resolve
these problems, the impermeable anti-collapsing inhibitive polymer drilling fluids system is developed by
optimizing the SRIPE-inhibitors with high anti-collapsing inhibitor instead of BIOCAT. In addition, an in-
hibitor with addition of impermeable agent SMT3 and sealing materials such as graphite, calcium carbon-
ate, etc. were included. Laboratory experimental results showed that the optimized drilling fluid system
has stronger inhibitive and anti-collapse capacities than BIOCAT system. The swelling increment decreases
by over 10% and recovery rate increases by 60%-70%. In addition, it can efficiently prolong the borehole
wall stable period by 100%. Good results have been achieved in applications of the system in 24 wells.
Compared with adjacent wells with application of BIOCAT drilling fluid system, wellbore collapses de-
creased significantly and borehole diameter enlargement in unstable hole section in wells decreased from
100% to 10%, drilling time decreased by 15% and drilling cost decreased by 10%. Results suggest that
the impermeable anti-collapsing inhibitive polymer drilling fluid system application in Argentina’s San
Jorge Oilfield can effectively solve wellbore instability problems.

Key words: hole sabilization; hole caving; anti-collapsing drilling fluid; inhibitor; borehole enlarge-
ment; Argentina; San Jorge Oilfield
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Table 1 The whole rock analysis results of cores in the second

drilling section %

B E/m ﬁ;‘ %“g‘ ﬁf Sk fj‘f;
EH3111 2 212.00 38.7 26.1 3.0 32.2
EH3111 1733.00 64.8 12.0 0.1 23.1
EH3111 1391.00 25.5 1.2 19.7 6.8 38.9
SPC3025 755.50 15.5 6.3 41.7 3.8 32.7
SPC3025 822.00 16.7 8.6 36.8 2.5 34. 2
SPC3025 1 676.00 20.2 20.6 38.7 20.5
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Table 2 The clay mineral analysis results of cores in the sec-

ond drilling section %

24 R ) 24
jpe SR /m e rR Eis e g

Rz 4 A 4 REH
EH3111 2 212.00 58 2 4 36 30
EH3111 1733.00 58 1 23 18
EH3111 1391.00 51 3 15
SPC3025  755.50 7129 0 93
SPC3025  822.00 80 20 0 85
SPC3025 1 676. 00 76 13 11 83
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Fig. 1 The electron microscope scanning results of cores

in well EH3111 and SPC-3025
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Table 3 The cores swelling tests results

24 h kA, %

FHR/m
K BIOCAT 453
1 690. 00 61 23
2 670.00 35 17
2 690. 00 35 18

H1% 3 ATLAE L IR BEA O 24 h Rt
k2205 T 3500 KL JE 5 I Ak 3t 2% 5 ST aih - F
A9 BIOCAT S s B A — 2 i BT IOk - (2
AR e ) I A 3 U A Ik A kB 1
JE AR S R B BERR

1.2.2 48wk

BEHC EHA103 H I AR AL 4~10 B
JB B S BCEET KR BIOCAT 33 7 90 C
TRZY 16 h, A E A IR 45 R R 4.
x4 EHBTEFKI BIOCAT 53 il # #9 Bl 2
Table 4 The cuttings rolling recovery in fresh water and BIO-
CAT drilling fluid

B IR, %

JR/m
WK BIOCAT %5
1 532.00 10. 3 12.9
1 735. 00 9.9 12.0
1 895. 00 10. 6 13.5
2 070. 00 11.7 14.5
2 410. 00 9.6 12. 4
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Fig. 2 Swelling of artificial cores in different inhibitors
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Table 5 The cores swelling increment tests results

24 h k3. %

FHHIHR /m
K BIOCAT i3k BidsiHm
1 690. 00 61 23 13
2 670. 00 35 18 6
2 690. 00 35 17 3
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Table 6 The cuttings rolling recovery test results
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Table 7 Compressive strength of cores soaked in indifferent
drilling fluids for different time
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Fig. 3 The borehole collapsing cycle diagram in differ-
ent drilling fluids (SPC3033, 1 776-1 800m)
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