5547 25 6 W

By TRCE L8 TR Vol.47 No.6

2020 4 6 A Exploration Engineering (Rock & Soil Drilling and Tunneling)

SR Bl T RE B e S i PR

AR, AREAE, BORM, PR T
Ly B R A% ) TREAF B AL F 1000835 2,46 7 % AU i F AR R A RA T L 101118)

WE ARG T2 B 4 3E80R 57 55 i B8 13 L By T RS 4 D R Al 3k 5 i 1 A AR A5, R s 3 T DL o O
O =P RE . (B JE — A S 28 RO PR 0 AR S 7 2 R, AN R R R L R A IO Z N . A
SCH A R 2 G R B I 2 K S S I IR A R 7 DA K oP U VR TR S I A O TR 5 5T RS A BA Al ok
o R BE R M HGE M L 38 3 0 gk A IS A AN EL A A DL BRI i e v v RE L TS R IR TR R 2 Y
N,

KRR A ARG TE s HBERRE s A28 e T o R R 5 TS 5 L2 aE B 1

FESES P634 Xk FRIRAD : A XEHES:1672—7428(2020)06—0013—06

Discussion on stability and applicability of gas lift reverse circulation drilling
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Abstract: The gas lift reverse circulation process has the advantages of high drilling efficiency, strong cutting-
carrying capability, good loss prevention effect and long bit life, etc., and can also increase the productivity of liquid
minerals. However, it is generally believed that the suction action of gas lift reverse circulation drilling will produce
negative pressure, which is not conducive to the stability of the well wall and not suitable for application in loose
formations. In this paper, by calculating the hydraulic parameters of the gas lift reverse circulation drilling annulus,
and discussing the well wall stability and applicability of gas lift reverse circulation drilling from the aspects of
annulus pressure, drilling fluid flow state and flow velocity, it is pointed out that suitable combination of the drilling
string and conditioning of drilling fluid properties can make the gas lift reverse circulation process more adaptable to
different formations.
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Table 1  Calculation results for different well diameters and

dual-wall drill pipe specifications (drilling fluid: water)

Jppe, LREC O WEESR AW MRV AR HEIRR
OB/ (moe FPHEUEE/ MRWREE/ KT RES/ BEEE

SRS mm  (me+s ) ¥ Re MPa Jj/MPa
) 089/59 0.46 28888 19.5505 0.1495

15 0114/73 1.05 40068 17.9610 1.7390
089/59 0.69 43332 19.3674 0.3326

’ 0114/73 1.58 60102 15.8035 3.8965

089/59 0.18 22826 19.6915 0.0085

0114/73 0.32 32297 19.6635 0.0365

) 0127/76 0.38 33679 19.6357 0.0643
0140/89 0.59 44500 19.5050 0.1950

0168/108  1.27 60750 17.8746 1.8254

216 0178/127  2.15 81873 12.1823 7.5177
089/59 0.27 34239  19.6814 0.0186

0114/73 0.47 48445 19.6193  0.0807

0127/76 0.57 50519  19.5571 0.1429

’ ?140/89 0.88 66750 19.2647 0.4353
»168/108  1.90 91125 15.6063 4.0937

O178/127  3.23 122810  2.8173 16.8827

089/59 0.08 17405  19.6992  0.0008

0114/73 0.13 25078 19.6975  0.0025

0127/76 0.14 26255 19.6965 0.0035

2 (0140/89 0.21 35126 19.6924 0.0076
(168/108  0.34 48701 19.6729 0.0271

O178/127  0.50 65967 19.6364 0.0636

a1 0219/168  1.16 106506 19.0997 0.6003

089/59 0.12 26108 19.6983 0.0017
M114/73 0.19 37616 19.6947 0.0053
0127/76 0.22 39382  19.6924 0.0076
3 0140/89 0.31 52690 19.6833 0.0167
®168/108  0.51 73052 19.6399  0.0601
M178/127  0.74 98951 19.5584 0.1416
0219/168  1.74 159758 18.3544 1.3456

MDD ~ (3) AT & HY 30 o e 80 E I, 36 28
Rt EJE A e R B ROR S S
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Table 2 Calculation results for different well diameters and

dual-wall drill pipe specifications

(drilling fluid: density 1050kg/m?®, viscosity 20mPa « s)
Iy AR XUBEEG %\??fri ﬂié?’ﬁ Wz ik i’liéﬁﬁ
o BE/Cmoe KRR/ B/ REWEORIES /) BEEE

s D mm (me+s ') HRe MPa  J1/MPa

152 2 ?89/59 0.46 1517 20.4514 0.2286
089/59 0.18 1198  20.6629 0.0171

216 2 0114/73 0.32 1696  20.6191 0.0609
N127/76 0.38 1768  20.5789 0.1011

3 089/59 0.27 1798  20.6464 0.0336

?89/59 0.08 914  20.6780 0.0020

9 0114/73 0.13 1317 20.6748 0.0052

311 N127/76 0.14 1385  20.6730 0.0070
(?140/89 0.21 1844  20.6658 0.0142

3 089/59 0.12 1371  20.6761 0.0039

0114/73 0.19 1975  20.6697 0.0103
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Table 3 Calculation results for different well diameters and
dual-wall drill pipe specifications

(drilling fluid: density 1050kg/m?®, viscosity 30mPa « s)

gt/ J_JBE WURE £y ﬂzo’ri 25 i ff%)lﬁ s bR
- JE/(mo e FERRAS/  PRWEE/  REREE KK/ EEEE
s 1) mm (me+s 1) B Re MPa  J1/MPa
089/59 0.46 1011 20.4221 0.2579

15 2 0114/73 1.05 1402 18.3084 2.3716
0127/76 1.66 1449 10.3558 10.3242

3 089/59 0.69 1517 20.1656 0.5144

089/59 0.18 799 20.6601 0.0199

) M114/73 0.32 1130 20.6106 0.0694
0127/76 0.38 1179 20.5657 0.1143

216 0140/89 0.59 1558 20.3762 0.3038
089/59 0.27 1198 20.6415 0.0385

3 M114/73 0.47 1696  20.5430 0.1370
0127/76 0.57 1768 20.4524 0.2276

089/59 0.08 609  20.6776 0.0024

M114/73 0.13 878  20.6739 0.0061

2 M127/76 0.14 923 20.6718 0.0082
0140/89 0.21 1229 20.6637 0.0163

311 0168/108  0.34 1705 20.6310 0.0490
?»89/59 0.12 914  20.6755 0.0045

0114/73 0.19 1317 20.6682 0.0118

’ 0127/76 0.22 1385  20.6642 0.0158
0140/89 0.31 1844 20.6480 0.0320
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Fig.1 Influences of different dual-wall drill pipe specifications on bottom-hole annular pressure and riction fr e at well diameter of 311mm
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e . . . Table 4 Calculation results for different uphole velocities
tt?ﬁ%ﬂg@{ﬁﬁ%ﬁ}iﬁ Pg RN, i, #His (drilling fluid: density 1050kg/m?®, viscosity 30mPa « s)
AT LIS A5 A T RS K EAE 3R T2, AT LUIE ) IR BEEH RS RANE AR SRR
AHEAT B DML AR RSB RO AR AR P PRI TR R R

s 1) mm (mes ') % Re MPa MPa

BUT AL BE AT T 28 S A PRl gk 0.5  O114/73  0.26 351 20.4503 0.2297
4.2 ‘{[:l:]\zﬁ'lﬁ?@z\{fﬁ“lj‘g N127/76 0.41 362 19.7543  0.9257
N . ?89/59 0.23 506 20.5967 0.0833

M%EZ\B E‘J?ﬁ%XﬂLHﬁﬂUﬁﬂj,Fﬁﬁ*ﬁgﬂ‘]iﬂ 152 1.0 D114/73 0.53 701 19.9690 0.7110

T AR A 2T A AE BLE N T . DR AT, 38 0 okG B2 AT 0127/76  0.83 725 17.7036  2.9764
) B8 5235 0 6 8 6 S 85 G025 3 0959 031 78 205199 01601

1.5 0114/73 0.79 1052 19.2535 1.4265
0127/76 1.24 1087  14.5680 6.1120

FIRFRAS AR TR BE

B 15 B R PR OB RE &5 FF P A IR B T T T 2 089/59  0.04 200 20.6776 0.0024
0.5~1.5 m/s, L35 3 LR, B ol vk 25 1050 O114/73  0.08 283 20.6722 0.0078
. ©127/76  0.09 205 20.6673 0.0127

3 kb . ) kBl y 5
kg/m’ K 30 mPa -+ s fUGHE ’:F'%J‘*%% 4o H O ouo/se 013 389 20.6486 0.0314
D7 B UL L X T A5 A 0 B R AT O 3 L ANA 0168/108  0.32 532 20.4636 0.2164
B Re <2000 (5 ©178/127  0.54 716 19.9290 0.7510
. 089/59  0.09 399 20.6732  0.0068

. AT I ’—H—L\b N pts 1k
i HES i%ﬂi’é AXSLE R Hﬁbﬁé‘lﬁ%ﬁm H i O114/73  0.16 565  20.6574  0.0226
AR A ATt — P AR R A i, L2 26 0121/76 019 589 20.6431 0.0369
. W, WIS ERT LI (8 -6 0 00 i e ik ’ 0140/89  0.29 779 20.5854 0.0946
,Fﬁgm?’iﬁ%%{%wﬁiﬁﬁrg ’Eﬁ%uﬂ:ml‘l\%é 0168/108 0.63 1063 19.9869 0.6931
o S e 0178/127  1.08 1433  18.1532 2.5268
‘/ﬁlﬁs@%%@‘ﬁ'ﬁ?&jﬂ%ﬁ»@Q@Yf’ﬁ(&@’fﬁyﬁﬂ @89/59 0.13 599 20.6674 0.0126
T IR E. 0114/73  0.24 848 20.6367 0.0433
1.5 ©127/76  0.28 884  20.6090 0.0710
o~ ©140/89  0.44 1168  20.4942 0.1858
5 @ik ©168/108  0.95 1595  19.2662 1.4138
(ORI LG ER T4 B B 3R F7 24 338, 089/59  0.02 152 20.6797 0.0003
GASE WAL HE ST T — PRS2 A BT O114/73  0.03 219 20.6793 0.0007
) S e e v 0127/76  0.04 231 20.6790 0.0010
R B MATLAB B PF 9 5 fa S8 1 o 0.5  (140/89  0.05 307 20.6781 0.0019
B RN 2 G, E R TP IR S PR s ©168/108  0.09 126 20.6748  0.0052
o) F A5 85 28 0o 25 2% 5 A8 3£ 15 1F 48 3£ 0178/127  0.12 577 20.6695 0.0105
0219/168  0.29 932 20.6089 0.0711
; e AL AL L LA A R T A PR A
R A PR T AR B DAt 208 SO SR SR A1 089/59  0.04 305 20.6792  0.0008
M0 H B R BETT L RUBE B AT HUAR B9 B £ T Al i B8 O114/73  0.06 139 206779 0.0021
P BH 7 BEAK X T 0T LU W 2K IE 8 2 B 0k i 2 311 0127/76  0.07 462 20.6772 0.0028
X e B 1.0 0140/89  0.10 615  20.6746 0.0054
Al AT LA A S AR R ©168/108  0.17 852 20.6644 0.0156
(3) IR RS BR 23 AL 3 B 13 3 B ) A ©178/127  0.25 1154 20.6479 0.0321
BT T X SRR R E KA A B BRI 2 L A 0219/168  0.58 1864 20.4493 0.2307
N . N 089/59 0.06 457 20.6785 0.0015
P T N =t 1 02 ) o - v

il 2% 4 zEEIE 1% ﬁT,%i&EEU\ETEi&%HT,E{Ll% oL 010 b5 206761 0.0050
I R R M R R AT RS A RN L AL FE R L. 0uzuT o 692 20.6748 0.0052
R TR TR, B BR 2 v PR RO A R R R ' 0140/89  0.15 922 20.6698 0.0102
)Ht?g ’ﬁiFuﬂ:%?FﬁE%yﬁﬁE{ﬁFﬁ%ﬁﬂg Y*ﬁﬁ?ﬁi&ff—} D168/108 0.26 1278 20.6497 0.0303

0178/127 0.37 1732 20.6169 0.0631

2 SR FR Bl R I L 3 4 AR E ko L ] 2 D
/D X S BE G bk AR T BERRE .
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