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Abstract: As an emerging drilling technology, riserless mud recovery drilling technology has the advantages of safety
and environmental protection, simplified well structure and reduced drilling risk. The traditional riserless mud recovery
drilling technology relies on subsea pumps to lift drilling mud from the subsea wellhead to the deck surface, which
requires extremely high lifting capacity and reliability of the subsea pumps. Therefore, for future deep-sea drilling,

subsea pumps will be the bottleneck restricting the application of riserless mud recovery drilling technology. Drawing on
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the principle of onshore gas lift reverse circulation drilling, this paper explores the feasibility of use of gas lift technology

in part or in whole to replace subsea pumps for mud recovery in terms of equipment availability, flow adjustability,

applicable conditions, well control safety, etc. The results show that the performance of gas lift reverse circulation

technology and related equipment can meet the requirements of RMR with the features of adjustable up-hole return flow

and safety, and it is highly worthy of research.
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Fig.2 Principle of gas lift reverse circulation
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Table 1 Air compressor parameters
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Table 2 Performance parameters of the gas injection hose
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Fig.9 Structure of the gas-water mixer

3.2 baRHAERT T

fili 1T RMR T 258 i, 2SR e A A8 e Py 98 2
WAL SR E o i T AER IF i 72 b Bl 25 % 2R T
Ui T AR IS, BT LA AR R A 3R 1 3k I 22 A2
A, DR IHe 5 S N 84 2 T A i B I A B A
ROER AR BB EARM T RMR g5 267,
D)5 3 A L 3R AL T

AR Bl 3t A8 Bl T AT, bl A O AR — O
ARE, FLRE A 2 R AL R AR T kA, BAR R
R T AR A T R R g, 2
RBNHE— i FE S, bk i 2 B R 25 R Pl <
B R A g AR N TR IR A TR AR TR A
TE o FE D O 5 T SR BN BT R R R
PR AP BRI AN T 22800 IR B i A



14 R TR

202243 H

Ao Bl VEASCEE RGN, B RTINS R D 22 R IR R,
KR A A 1 T K, b AR I A B 2
SR B A R Ak S R i R — s B i
SAKIR A AR T B A A L AR T R
PR HE I IR R R
3.3 WEHIAE AT

il Ml 56 A PR BT b, RGN R AT B
Hb 75 K B K L X PR A RB IR B U BLAS RON A
A DR R R R BT R b A 2 AL N D TR K R
P EYS R 2 H T RMR T4 0, i T K 5
FETE  WURAEAE DL ), ) S

Bk I 2 SR T 25 BEOK BRI 52 o AR 4l A< 4% i B
JBli it T 2656, HA Y SKIRA 8 T A RS IRES,
A S AERFME . 4546 RMR H i8R SR, 2
BOKER<C500 m i, 2R FHFE 26 5 KB =500 m i, AT 4
IR HAR . TEEBMW R, JF RS2 RMRE
i, oI K AR AE  SKIR A 8 A 0T HLTC Rk 2
SR AR B 52 Bl RCR A il R — o AL B
K h——H i ESKEARNEE  H—7X
KRG KT I H IR E .

AR Bl b A2 SR BR A T 2250, n>1/4 B, S
B O FAR Y SR 10,

E10 SE+RETE
Fig.10 Schematic diagram of gas lift + pump lift

3.4 JREZA
Bl B T 2 A AR IR RAT M R
SE L X TR OK A IR, BB BLL e

Br , DR A B 7K A8 B A A, W8 S 1 0 A 2 3 ok B 7K A )
KB G  EREFESGY T RMR T2, i TI%AE
B K 8 AE T 1 DA A S DA TR A e I 1 % A
KA HER R T 6

14 AR AR B F RMR T2 UYL
SR AMRTEA LR LW, B IR AT LR L B
(28 4 AN RMR T 2078 4% 22 42 07 1 6940
Mo AHREEE, i TIK LRE LWL, B
TR R A PR A I B0 A R
FEA U ARG SR T B A kA AL A T
5, ELI IR T OCH AR L By kR A

4 ZHitRRE

(1) H i bl b FH 028 G P05 AH 6 152 2% M BE TG 2
RMR i FHZE5R B 5% 16 1 R 458 v J68 okt |V YR 55 52 1)
PEAT R 1 A Rl B AT

(2) 28 H AR W RMR 46 3 i B b b ol o
EIRELEE

(3) ¥ 7 PR 5 T A ) T AR B8O 1 77 A X Tk
R>500 m B8 B HEFE 2 AE T, O 3k B AF 1
ZEROR  SOKIR G 48 FIRIE TR n=>1/4,

() RMR & T A AR TSI T2
e B A R T RBEEARGIA &
R0 RMR 4 48 42 )y T 9 £ e 1

Al B o v NI VA= R RS o T e d Al |
W I B 2R X T IRSL IS, T 4k
SR AR E AR AT R AR K LR
REKSHZ A X R,

5 % 3 ik (References) :

(1] BRI, Bk B, VR sek, 55 R K XURS BE S BOR B et R [T,
AR S5 IF % ,2007(2) : 246-251.

CHEN Guoming, YIN Zhiming, XU Liangbin, et al. Research
progress of deepwater dual gradient drilling technology [J]. Pe-
troleum Exploration and Development, 2007(2) :246-251.

(2] @A, W WY, e U, 45 K G B 7K A8 B 9 I e I
ATV AMAETIR T.2,2009,31(2) : 44-47.

GAO Benjin, CHEN Guoming, YIN Zhiming, et al. Deepwa-
ter riserless mud recovery drilling technology[J]. Oil Drilling &-
Production Technology, 2009,31(2) :44-47.

[3] B, M SCTL, 3k, 5 RMR SR 78 BUR SR SR A B o
9 3 R P 3 AT [T). 0 T8 Crr H 8 1 T8 ), 2020,47(2)
17-23.

WANG Cai, XIE Wenwei, ZHANG Wei, et al. Adaptability



£ 49 B4 21

Wik SC A5 = A AR N T T TR TG R K A R S R L I T T AT 4 A 15

[4]

[5]

(6]

(7]

(8]

191

analysis of RMR technology in offshore natural gas hydrate drill-
ing[J]. Exploration Engineering (Rock &. Soil Drilling and Tun-
neling) , 2020,47(2):17-23.

FEM RE U], B W] A TR K TC R K B TR KA TR I R e
e B G RR [T). g L, 2012,41(11) - 11-15.
WANG Guodong, CHEN Guoming, YIN Zhiming, et al. Con-
figuration and installation procedures for deepwater riserless mud
lift drilling system [J]. Oil Field Equipment, 2012, 41 (11) :
11-15.

g I e 2 T R B R B AR BFR(D ] 5 & P
AR (£ ), 2015.

ZHANG Ye. Research on design and application technology of
submarine mud lifting disc pump[D]. Qingdao: China Universi-
ty of Petroleum (East China), 2015.

T, T UL BRI SC, & JO IR K A8 U S 0E B0 25 T 5 0k B R
PERESBOT R T [T ] B IR T ,2021,48(S1) : 393-397.

QIN Rulei, YU Yanjiang, CHEN Haowen, et al. Selection of
non-riser mud circulation lift pump and calculation method of per-
formance parameters [J]. Drilling Engineering, 2021, 48(S1) :
393-397.

VEXIJT , X 28 R I, 56 22 120 28 AU Bk HOR e HL 3 0t Je
[J] 50" TR CA L8 i T8 ) , 2009, 36(10) : 8-14,

XU Liuwan, LIU Zhirong, ZHAO Mingjie, et al. Multi-process
air drilling technology and its new developments[J]. Exploration
Engineering (Rock &. Soil Drilling and Tunneling) , 2009, 36
(10):8-14.

VXTI AILIE e, T4 i e T 3t 54 5% 5T & R P Bl i R
(3] 0 TAR O T i T, 2013,40(4) : 1-5.

XU Liuwan, WU Xiaolong, WANG Yanli. Development and
Utilization of Geothermal Resources and Drilling Technology in
my country [J]. Exploration Engineering (Rock &. Soil Drilling
and Tunneling), 2013,40(4):1-5.

ZEIL R AT G PR S OR B R R BB T R TR
(D1 bt i [ ok 27 (b (), 2015.

LI Yuanling. Research on the theory of rock carrying effect of
gas lift reverse circulation for oil and gas wells and equipment
matching scheme[ D ]. Beijing: China University of Geosciences

(Beijing) , 2015.

(10]

[11]

[12]

(13]

(14]

VEXT, EHE 0, BRI AR 55 2 T2 28 U R R TE s BRI EIT
S A L] R TR CH R 8 48 T2 ) |, 2016,43(10) -
225-229.

XU Liuwan, WANG Yanli, YIN Guoyue, et al. Application
of multi-process air drilling technology in geothermal well devel-
opment[J]. Exploration Engineering (Rock &. Soil Drilling and
Tunneling), 2016,43(10) : 225-229.

Wi 53, i A b, i AR . 2 S A0 R IO B R B R i T < 7
B ) b SR X LU L T ] 4R TR, 2021,48(9) - 82-88.
CHEN Yong, LU Shenglin, HUANG Shenghui. Comparative
study on geological effect of air reverse circulation sampling
drilling technology in gold exploration [J]. Drilling Engineer-
ing, 2021,48(9):82-88.

[ RER O]V NN S &= 8 N & TP % N et
RO R B[ T B IR TR, 2021,48(S1) : 387-392.

CHEN Haowen, LIU Xiaolin, WANG Linqing, et al. Func-
tion design of control system for mud recovery drilling technolo-
gy without riser [J]. Drilling Engineering, 2021, 48 (S1) :
387-392.

S ALIE 28 SORCE BB PR B R AR A 1L B8 A v i R L] B
T#%,2021,48(12) : 38-42.

SU Jingda. Application of air reverse circulation drilling technol-
ogy in mine exploration [J]. Drilling Engineering, 2021, 48
(12):38-42.

W R A T A, 45 R SO A By T B T T 2 B0
S PES T L], B el ~UH 2016, 23(6) : 838-841.

LI Bangmin, HOU Shugang, YANG Gansheng, et al. Adapt-
ability of air-lifting reverse circulation caulk drilling with differ-
ent parameters[ J]. Fault-Block Oil and Gas Fie, 2016,23(6) :
838-841.

LK TR B A U S TR i E R (D] B b
AReE(RR) , 2014,

JI Yonggiang. Research on quantitative evaluation method of
deepwater drilling well control risk [D]. Qingdao: China Uni-
versity of Petroleum (East China), 2014.

(B4 HR)



