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Analysis on Gas Exchange Effect in Choke Line with Deepwater Well Killing
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Abstract: In deepwater well control,gas exchange effect might happen when invading gas from forma-
tion flows into long and thin choke lines,which can affect the value of choke pressure significantly and in-
crease the difficulty of well control. Therefore,it is very important to study the issue. The gas exchange
effect occurring in choke lines and the choke pressure change caused by this effect were studied from differ-
ent aspacts with numerical simulation and case study based on multiphase flow model. The simulation indi-
cates that gas volume fraction in choke lines varies largely and rapidly and gas exchange effect is obvious
during deepwater well killing;the value of choke pressure decrease as circulation volume increases and the
changes of this value rise with the increase of circulation volume;choke pressure goes up with the rise of pit
gain;choke pressure of standby is larger than the choke pressure while drilling,and choke pressure while
tripping was higher than that of standby;the choke pressure during deepwater well killing would change faster
than that onshore;the smaller the choke line, the lower the initial choke pressure,the higher the peak value and the
larger variation of the choke pressure,and the more apparent the gas exchange effect in choke line.
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Table 1 Basic data of a deepwater well

H %/ m 4 000
KT/ m 1500

273.1(2 000~3 000 m)

FHER/mm 244.5(3 000~3 500 m)

WAL ERA/ mm 88.9

i E&/mm 127.0

b 7K & N 42 /mm 472.0
B E/ (kg s LD 1.13
B WUE R/ Pa 1.5
BB YEFREE / (mPa ) 3
He/(Les™h) 30

£k B2 /mm 215. 9

fi#)2 H J1/MPa 48.6

W24 1/ MPa 51.8

)2 SAB FE R /mD 550
3 IR B /°C 2
UM/ (m « b= 1) 6
7R EE /m 15

HiR AR/ (CC -« (100m) —H) 2.7
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Fig. 1 Gas fraction in annulus at different time during

well killing
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