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A method for characterization and identification of gas kicks caused by
underbalanced pressure and gravity displacement
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Abstract: During well drilling in fracture-vuggy carbonate oil and gas reservoirs, gas may enter into wellbore in the forms of
underbalanced pressure gas kick and gravity displacement gas kick. In order to analyze the gas kick velocity and identify the
two different gas kick types, a wellbore gas kick model was proposed based on gas-liquid two phase flow to calculate downhole
pressure and the incremental amount of drilling fluid in mud pit. It is possible to determine the types of gas kicks by observing
the volume change in the mud pit via changing wellhead back pressure. The results show that, when the wellhead back pressure
is increased, the downhole pressure may change and result in a transfer from underbalanced to overbalanced, in which only a
slight volume increase in mud pit can be observed. On the other hand, the volume in mud pit may maintain its steady increase
trend if a gravity displacement gas kick occurs downhole. This can be used to identify the gas kick types, and the method is
verified in the field trials, which is useful for the managed pressure drilling to control gas kick quickly and safely.

Keywords : gravity displacement gas kick; underbalanced pressure gas kick; downhole pressure; mud pit increment; gas-
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Fig.1 Schematic diagram of underbalanced gas kick
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Fig.2 Schematic diagram of gravity

displacement gas kick
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Fig.3 Gas Kkick wellbore simulation steps
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Fig.4 Downhole gas void change of

underbalanced pressure gas kick
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Fig.5 Downhole gas void change of gravity

displacement gas kick
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Fig.6 Wellbore gas void during underbalanced gas kick
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Fig.8 Characteristics of underbalanced gas kick
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wellhead increased backpressure

HRE A R BRI AR SR 1 TP AR S
BRI R 100 m/d, T3 i i 0.3 m’

T K B, I OB R 0.3 MPa, 45 52
12 R, JERETE TR 0.3 MPa J, 4625 F I, T
PEH I (ISR A AR I

64.5 2.5
® ] =
g 63.5) 2.0 &
~ [ >
& {154
= 62.5 A i
=S| | {10 %
B 6L5 =
3R %

60. 5 108 &

0 10 20 30 40 50 60 70°
B i) ¢/min
E12 FOEMEEREHNERSERHE
Fig.12 Downbhole gravity displacement gas kick
after wellhead increased backpressure
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