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Analysis of applying kick tolerance of shut—in in drilling engineering design
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Abstract: Currently, the well control in the drilling engineering design of onshore oil and gas wells mainly includes wellhead de-
vice, pressure test and well control requirements in conventional operation, and does not involve the calculation of the overflow
quantity of shut=in. In this paper, kick tolerance is considered to be added to the design above, and a calculation method of kick tol-
erance is given. Combined with the drilling condition of ¢ 311.1 mm hole of well LJ-20 in gas field A in the Sichuan—Chongqing
area, examples were applied to analyze how to add kick tolerance and assist the well control of overflow in drilling site. The calcula-
tion results showed that, with the given KI value, the deeper the hole was, the smaller the kick tolerance would be; while at the
same depth, the kick tolerance also decreased with the increase of the KI value. Therefore, it is necessary to add the kick tolerance
to the design. Thus, whether the shut—in operation with overflow is safe or not can be effectively judged. At the same time, further
considering should be given to how to obtain the dynamic kick tolerance of shut—in which is more applicable in the field, so as to as-
sist in safe drilling in the deep formations where pressure is difficult to be predicted accurately.
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Table 1  Kick tolerance value of shut-in as K/=0.06 g/cm®

H& SibpPl - H.d Vi VI Pupl Vo KT/

m MPa m m’ m’ MPa nm’ m’

914 0.54 613.94 24.19 38.89 10.23 55.73  24.19
1067 0.63  603.16 23.77 38.21 11.93 4693 23.77
1219 0.72 59238 23.34 37.52 13.64 4033 23.34
1372 0.81  581.60 22.92 36.84 1534 3520 22.92
1524 090  570.82 22.49 36.16 17.04 31.09 22.49
1676 0.99  560.04 22.07 35.48 18.75 27.73  22.07
1829 1.08  549.26 21.64 34.79 2045 2493 21.64
1981 1.17 53848 21.22 34.11 22.16 22.56 21.22
2134 1.26  527.70 20.79 33.43 23.86 20.53  20.53
2286 1.35 51692 2037 32.74 25.57 18.77 18.77
2311 1.36  515.15 20.30 32.63 25.85 18.50 18.50

£2 K=0.12glem* TR TXHFHBREE
Table2 Kick tolerance value of shut-in as KI=0.12 g/cm®

W SIDPPl H.d Vi V' Pl Vi KT/

m MPa m m’ m’ MPa m’ m’

914 1.08
1067 1.26
1219 144
1372 1.62
1524 1.79
1676 197
1829 215
1981 233
2134 251
2286  2.69
2311 272

549.26 21.64 3479 10.76 4737 21.64
527.70 20.79 33.43 12.56 39.01 20.79
506.14 19.94 32.06 1435 32.74 19.94
484.58 19.09 30.70 16.15 27.86 19.09
463.02 1824 2933 1794 2396 18.24
441.47 1740 2796 19.74 20.77 17.40
41991 16.55 26.60 21.53 18.11 16.55
398.35 15.70 25.23 2332 15.85 15.70
376.79 14.85 23.87 25.12 1393 13.93
35523 14.00 2250 2691 1225 12.25
351.69 13.86 2228 27.21 12.00 12.00

£3 K=0.16 glem* TR X HHBFLREE
Table 3 Kick tolerance value of shut—in as KI=0.16 g/cm®

HIRI SIDPP! H..l Vil v/ Pyl Va/ KT/
m MPa m m’ m’ MPa m’ m’
914 140 51046 20.11 3234 11.09 4274 20.11

1067 1.63 48243 19.01 30.56 1294 34.62 19.01

1219 1.87 45440 1791 28.78 1478 2853 1791

1372 210 42637 1680 27.01 16.63 23.80 16.80

1524 233 39835 1570 2523 1848 20.01 15.70

1676 257 37032 1459 2346 2033 1691 14.59

1829 280 34229 1349 21.68 22.18 1433 13.49

1981 3.03 31427 1238 1991 24.02 12.14 12.14

2134 327 28624 11.28 18.13 25.87 1027 10.27

2286 350 25821 10.17 1636 27.72  8.65 8.65
2311 354 25361 999 1607 28.02 840 8.40




50 RN ST A

FoE

S 2 iR LB ) S B P4 B 5
B KT . 76132 3% KR e 1 28 5, 43 R 24
A B B AT 25 21 H j T o0 R f BRI I Ay i
B FRGE AT e 2 a0k i, Bl i
AL HEOCHAT R A4 B AR IR Z O I
WA, AR HIM T — 2 2RI T B .t
wr, = FFEGE R 1000 m B & AR I, I RE 2 R 4
T 1.8 m’ s I IAE 37 AR 0.59 MPa,
AR SRR M 2 R ) 2 % R O 1,14 gfem’, B KTEH
0.06 g/em®s HI &1 AT AL, E3Z TOUAM T IR
1 000 m B SC I I A3 5 4 23.6 m’, KT LT )
T 1.8 m’s BXUESE TR I Ui & AR S I AT
A NAT Y, [RIB) 20 2 W s S22 4 50 iU T
PEL T e

K IR BKT/m’
5 10 15 20 25
700 T T T ]
—8—KT=0.06 g/m’

P100F o k7012 g/m’

—A—KT=0.16 :
1500 g/m

K/ m

1

Bis

=1 900

2 300 |

2 700 -

F1 LJ-20H ¢ 3111 mm FIRFHFE—KHHMseE

Fig. 1 Relation of well depth and kick tolerance of shut—in in

¢ 311.1 mm wellbore of well LJ-20
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