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Abstract: Air lift reverse circulation drilling technology is a relatively mature drilling method in drilling engineering.
With the characteristics of high drilling efficiency, long bit life, and good well quality, it has been widely used and
promoted. However, air-lift reverse circulation continuous coring technology is still in the stage of exploratory research.
The predecessors have done theoretical exploration tests on this technology, but continuous coring tests have not been
carried out, and the existing double-wall drilling tools are also unable to meet the requirements for sealing and durability
due to the quality and diameter of the returning cores. Therefore, it is necessary to further carry out theoretical
research, parameter calculation, optimization of drilling tool design, and continuous coring test to explore the
development prospects of this technology. The tests have been done, and the results show that the design of the large
diameter double wall drilling tool is reliable and durable, and it can successfully obtain cores continuously. The cores
were timely taken, free of pollution, highly representative, and can truly reflect the stratum level, depth, and particle
gradation without repeated erosion and repeated fragmentation.
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Fig.1 Air lift reverse circulation drilling tool assembly
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Fig.2 Four-cone air lift reverse circulation core bit
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Fig.3 Tri-cone air lift reverse circulation drill bit
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Fig.6 Equipment and components for air lift reverse

circulation continuous coring process
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Table 1 Basic parameters of double-wall drill rods

SNEE B B #
g g TR/ WA

%/mm mm  A/mm &/mm

0127 S135 127 9.19 168 70 NC50
D168 S135 168 10.54 203 100 HEAR4n

213  RAGIE I 25 AR T 098
R 300 m il FL IR BE |, B F S A6 BRIR & % 1Y
KA BEVREE G, BV AT TH 58 th 28 AL S5 1R
P=(Hy,)X 10 *+ AP (4)
K P— WL R ) MPa; H—RIGEH IR G
T B K223V, 300 m H R, H=60 m;y,——
ML E ,1,=1.05 t/m*; AP a2 S AEE A
RGP0 E i, — B AP=0.04~0.1 MPa, BU%
KAH 0.1 MPa
A2 (4) T 15, 300 m A6 FR 4l FF BT i A9
K J1 P=0.73 MPa, i It Al 3% & 25 ALY B s R
JiE .
214 RN IS FETTH
B ARG P A T He XU FE 5
kiyh
Vo= 231 yH,+ 10 (5)
10
K V438 T 507 AR RS I W1 e KU FE 4 5
— R,y =1.05g/cm* s h—— R E L b =
217+ 0.164h, 24 h=20 i} , by =5.45; ——H 2,
ho= 20 m (4% £ 1 2] 9 25058 7Y Fe = w0 2 ) s Ho——
RS A B, Hi=60 m.
LA, V,=3.2,
R

Q=AV (6)
AP Q— FiR VR, m®/s; A——FlFT P L Y s
B, 0168 mm XL EE £l H By 4 2 B4 O 100
mm,A=0.078 m*; V,—— iR # JE , m/s, L% X
PEFR 3R 3 B — A 3~5m/s, B i %4 m/s.
HHEE.Q=0.03m*/s=1.8 m*/min.
Jr it 25 SR 4 BB XU
V=QV,=1.8X3.2=5.76 m*/min (7)
Fie B2 Tt AL R R o R VR B R TR KU R
5.76 m®/min, 3 K % JE vh VW 0 E RS DY
YR P A KR A RE O LR, REE L



55 49 5 2 )

BRI AR 4 - RO A PR IE S UL T 2R 27

9 KU $ T R A O e B DA I 50 45 TR
ML B &} 3 10 MPa AU 12.5 m*/min.

K VAR S B 252 B0 1k 36 o L 22 5K Al
WA R AL R R EE T I, HA 0 M )2 o £ e 1 2
o XTI b 0 B LA — o R KR B RE Y
i J2 M DL SR AT 58 B 0, 0 H R R AR B X B
S R AR ) 0 T2 AR R A —
FE R K U8 ZE A7 D EE R G B A 3 b )2 T
175 UM .

2.2 FHEEiH

BT 50 78 VL 95 3 b AT e R AT, ot RO 7
TULIRAE TS T 5K B R L M X, 523 IR 2000
m, K = IR

— PN % 300 m, 42y 444.5 mm, FAQ
339.7 mmXx9.65 mmEE AN -EFREF A
KA o

TR AN E 1286 m, IR 311.2 mm, F A
02445 mmX894A mmEFH , FHEN—E R EEA
B I FID 25 LA B U 21 1T 25

= IR EE E 2000 m, IR R 215.9 mm, A5
20 "% REE A KA Ak F LA e K A
DL R e g R AE B L A

B E 7 s

$444. 5
339, 7X9. 654 HMEE

300m
270m

KR
¢ 311

244, 5X 8. 9UHIMER

1286m

$215.9

7 HBEN
Fig.7 Well structure

3 BMAIZ $HEUNRSW
31 HLL ks
311 JKURZERLL
SR A I 2k B0 1 5 7 A 280~314

m {3 2 T IR — 25 R SO P RURE B HL K O
311 mm S 38 A 6 B0 B Sk, B R 58 R Ry 24
17 O S SR 1 B i i (VR 1 S U S QTN U S
5, R 22 m: e — TP EENFIKIRERS 2B
58 H K R A 0 (FLIE 280~302 m) , 0 AR 2 65
mm( WLE8) , i KK A 150 mm, KA O Fik K
B, H bR ol # rp ok e s ZE A HamiE 42 .

P o e
B8 Kifeds

Fig.8 Cement cores

312 JRAEBLG

K Ve FE A A BEA KA MR Bl 29 12 m(FL TR
302~314 m) , B B OR A3 B R A0, 2 R BUis
O, RRKREA 110 mm (WK 9) o F 2Ry i B
WA B 1 22 B R, )= B JROIR, JE vk R I8
oo HRAM T 200 Bk B, Jois g AR
5 , BB A LS Ml S st SRR A IR ORI o
3.2 WLORURITN

T 7K & 2 Hh At S I 3k B 5 8 UM ROR , BRS SE
A DAL A D RICE 80 UL b, H D AME Y 65
mm, ¢ KK JE N 150 mm, FaR o B R P b S
B RGEIE R o AL BLAR/DN TG0 Al Sk IS B AR
KERFIBARE . 708 H 3 250 Oy SOJE #6 B0
Bk A BB T IR DR R
AT AR I R EE R B X e R T AT
B A e A AE A B 00 4 O ELAR /N T 3T
HAE Ao EREB/NEZE A0 i s e bR



28 iR TR

202243 H

B9 IEHD

Fig.9 Limestone cores

W 4% AN BE K A= 8 AT JC ik 3 W O, S B B O
i e i B 2 BOB O BT R I A D

TE K R R R R IR S8 B H DA, 2 Btk
AU RARKEL 110 mm, IR R v B8 22 4
Hoal a8 B4, 2 A 3 JE 04 A7 4 b AE R A R
o JEINAE T RETE I bRk 0 BOR 0 Ak b A AR
BURE R A B R T8 o R R ER R 2E TE R T AR, A)
RS T A ) FEIE R S R AL R TAR R
W Al H RSB RT K e Sk KR E P Ak B AT
PR R T AN AN BE A HERS 3 2 i B A 0 R
W N e EE AR N A B A e R
TIER R 2B AJEIE A K7 BORn 45 47 B i 4k i
W2 R AR R o FRUHEAT B BRI R A A B
AR B HE A , B KRS TE . SOB B A SE B
HoJZ Bk UTHI R A0 2 YR, 5 5o T8 e R
FIETEHRE S S AL . )R SR, R
O B SEREBEIR, BN B b i HE v A o A 3 0
SEIOL T2 UG A9 0 A 10 B

BRRF AU S 50 T A SR B 3 2RI
OB al AT b T FL N R O SE R T Rk
£ e P AR ), DB/ 1 B B UK, B T I R AL
i o AR A S B 3 S I Bl EL 4 e 5 A T

10 RBEFELBOTZEEHSO
Fig.10 Cores obtained by reverse circulation

continuous coring process

M, e TOL T AR B TG (ARt Ay e g
18 A 58 B M S22 I e HE I 2 AR AT X R 1)
A HRA A S BER Y BT T R S s 2

4 #ig

(1) i 78 @311 mm fL 48 280~314 m #1719
PN A 0 Tl M e 3 [ B 2 N K 3 G N B ] K T e
BT AE ARG I L2 ) S G ISR T 2 B
HERAK R O B HOR A O

(2) Fl 12 R MG 30 3 2 UL B Bk ik &
BLNNT I TS WS R W S T AN E B RN
kK, NERCE TG R R TS R R
Tt i R K PSR R

(3) AL RBE80Y LU L, NFAEX 0 R
MR S RO . T BCA O i, e s g AR R
PESR |, BE 40 S i S W kb 2 2 A R EE R

5 % Uk (References) :

(1] AW BKAR I, RS . U8 SR BB BOR A6 S0 BL 7 il 4k O
FB I LT ] A B H T, 2014, 26(1) : 63-66.
YUAN Zhijian, GENG Jianguo, XIONG Liang. Application of
air-lift reverse circulation drilling technology in coalmine gas
drainage wells[ J]. Coal Geology of China, 2014,26(1) :63-66.

(2] VFXVTT ALIE Je , 4T . 3 [ b AR5 T 2 ) e il R
(V] R0 TAR O LA 4 TA2), 2013,40(4) : 1-5.
XU Liuwan, WU Xiaolong, WANG Yanli. Development and
utilization of geothermal resource in China and the drilling tech-
nology [J]. Exploration Engineering (Rock &. Soil Drilling and
Tunneling), 2013,40(4) :1-5.

[3] FE 3 ARA ARG R AE K IE TR oh i B L] 1l AR I o B4
2016(7):158-160.
WANG Ying. Application of gas lift reverse circulation in water
well engineering [ J]. Shandong Coal Science and Technology,
2016(7) :158-160.

(4] X7, B, BRE AR 55 2 T2 A AU IR AR A s O E I



(6]

[7]

(8]

[9]

[10]

55 49 B4 2 ) B R A R A E S BLL T AR R 29
R ni L) S TR CF A TR ) L 2016,43(10) ¢ WANG Da, ZHAO Guolong, ZUO Rugiang, et al. The devel-
225-229. opment and outlook of geological drilling engineering—To re-

XU Liuwan, WANG Yanli, YIN Guoyue, et al. Application of
multi-process air drilling technology in geothermal well explora-
tion [J].
Tunneling), 2016,43(10) : 225-229.

LR R, E AR R SUE PR B AR A A7 B I i
BT[] A HOR 5 T2 ,2016,16(19) : 179-184.
PENG Bin, LI Bangmin, WANG Dan, et al. The adaptability

Exploration Engineering (Rock & Soil Drilling and

analysis of gas lift reverse circulation technology in oil drilling
[J]. Science Technology and Engineering, 2016, 16 (19) :
179-184.

BILR MR AR R 50 ORISR A I T BT
(DI bt i [ 4 ok 27 (b 5t , 2015.

LI Yuanling. Research on equipment matching of air-lift reverse
circulation drilling for oil and gas wells[D]. Beijing: China Uni-
versity of Geosciences (Beijing), 2015.

AR SR RT3 10 BRI, A8 A28 SO 1B 28 1 B R I )
VRIS [T ] R0 TR G H 84 T ), 2020,47(6) : 13-18.
ZHENG Bole, ZHENG Xiuhua, DUAN Chenyang, et al. Dis-
cussion on stability and applicability of gas lift reverse circulation
drilling [J]. Exploration Engineering (Rock & Soil Drilling and
Tunneling), 2020,47(6):13-18.

ST S AE IS B E R SBR[ D
2B, 2008.

JRPR R AT

JIN Lina. Research on reasonable gas injection parameters of the
counter-circulation drilling[ D ]. Daqing: Daging Petroleum Insti-
tute, 2008.
T4 58 S S8 B B TR A e S S iR e [T ). T
T 45, 2001, 13(2) : 86-87.
GENG Lingqiang. Depth theory calculation and deepen testing
of air reverse circulation drilling [J]. Coal Geology of China,
2001,13(2):86-87.
kB BE 2 ML S LT EN IR TR R R S R
—— WEAR G TR 70 4E [T ] R0 LR O 44 TR,
2019,46(9):1-31.

(11]

(12]

[13]

[14]

[15]

view the 70th anniversary of exploration engineering[J]. Explo-
ration Engineering (Rock &. Soil Drilling and Tunneling) ,
2019,46(9):1-31.
VXU, A . 58 B S B o 400 B Bl itk B[] #8907 T
P2 (A L4598 T/2) ,2011,38(9) : 60-64.
XU Liuwan, WANG Yanli. Application fields and drilling tech-
nologies of roller bit[j]. Exploration Engineering (Rock & Soil
Drilling and Tunneling), 2011,38(9) : 60-64.
I RE I, T, % 2 T2 I T ARGk bt T
FR R TS (7). R TR Gy e B i T2 ), 2014,41(12)
11-14.
HAO Wenkui, SONG Hongbing, KANG Kang, et al. Appli-
cation practice of multi-process air drilling technology in deep
well construction [J]. Exploration Engineering (Rock &. Soil
Drilling and Tunneling), 2014,41(12):11-14.
FIK A VEXIJT A SO Bl 3 5 A A b R R ST T 0
FLT] 0™ T/ ,2001(S1) : 212-214.
WANG Yongquan, XU Liuwan. The application of gas lift re-
verse circulation drilling technology in geothermal deep well
construction[ J]. Exploration Engineering, 2001(S1):212-214.
EB, E LA AE R R HE T 2R ST IR
HETTRE LT 20 TR O Bl i TR, 2019,46(12) - 18-23.
WANG Jian, WANG Hu, LI Yong, et al. Popularization and
application of air-lift reverse circulation drilling technology in
Guizhou geothermal deep wells [J]. Exploration Engineering
(Rock &. Soil Drilling and Tunneling) , 2019,46(12) : 18-23.
Witf , BOTE T 28 S0 PRl 2 1 AR 70 i B TR It T v g Bz
3] R0 TAR O A T ) , 2009, 36(4) : 23-24,28
CHEN Yi, DUAN Depei. Application of air-lift reverse circula-
tion drilling in Baoli ZK3 deep geothermal well of Guizhou[J].
Exploration Engineering (Rock &. Soil Drilling and Tunnel-
ing), 2009,36(4):23-24,28.

(¥ #H4)



