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Development and sea trial of 400 m riserless mud recovery system
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Abstract: The riserless mud recovery system can realize the recovery and recycling of mud under open drilling conditions,
which has the advantages of safety and environmental protection, simplified wellbore structure and drilling risk reduction.
This technology has been developed abroad for many years and successfully promoted in the industrial application,
however, China is still in the stage of tracking research. This paper introduces the design and development process of first
400m riserless mud recovery system in China, and verifies the functions and indicators of the system through sea trial
tests. The results show that the prototype of the developed equipment is equipped on the “Marine Geology—10" ship, the
equipment loading is reasonably adapted, the maximum sea test depth is 384.7m, the functions of the equipment meet the
design requirements, the identification and automatic control function of mud level are successfully realized, and the
feasibility of riserless mud recovery and circulation drilling technology is verified in the whole process.

Key words: marine drilling; riserless; mud recovery systerm; level identification; sea trial test

0 3% SRR A K EEN TRz~ WA

TR T B KR FOK G AR PR R N W 1 R BE T, R BR BT R A B SR ARl T
) 25 E DR BT DR TR) I 0 A R A R R M B A 2 PR ol T LR ) SRR R 1 R U,
R A Al 55 EOROR) = [ ) i ¥4 BT S I8 AR 2 2 EERZR AT DK RO R R 2 2
PER R AR O IR 2 5 B R WA U vk L R RR SIS IR R OE AL N Ve AR i

75 B #A:2023-01-06; f&[E B #:2023-08-03  DOI:10.12143/j.2tgc.2023.06.005

ESTE - b [ 5T A R 5T A T BT R R O HEEOR S (b [ M SR B B IR EORBESE T ) ” (4 5 : DD20221721) 57 - 45 ¥ T
TR G 7S Rl ) T TUBE 4 100 H K AR SR & W A2 s 48 77 45 I sl R 3457 (4 5 : GDNRC[ 2022 144) 5 [ 58 s i W &2 1
ST R T T YOS AT B4 T R BRI ™ (45 < 2021 YFC2800802) |, “ YRR U 3248 TH AL A A B BiF il ™ (4 %5 < 2021 YFC2800803)

E—EE BRI SC, T3 DUIE 1988 AR A, TR, b ot TR %, B, B F B R B R s B T2 B A il b 48 i By i 42 0618 77 %5,
409812829@qq.com.

BASMERE  EARTE, 55, DUB, 1993 4R A8, AR, b ot TR %ol , B, 2 BN R R Bl & B L2 B AR Il b 48 g B i 42 )6
77 % , wanglingingmail@163.com

SIRAMETC RIS S, EARG , FAE, 55 400 m ZLICRR K 48 P 1l R G0 e R itk [0 ] B AR, 2023, 50(6) : 37-44.
CHEN Haowen, WANG Linqging, WANG Cai, et al. Development and sea trial of 400 m riserless mud recovery system[J]. Drilling
Engineering, 2023,50(6) :37-44.



38 iR TR

20234 11 H

Yl IR B4 . O MR K A U8 K NI R (Riserless
Mud Recovery, DA T fif # RMR)AE by i 24 1 5 I 42
AR AT DA BLAE TT B8 Bl O 00T SR AT U 3K [l i A 2R
FH L BAT L2 A B OR 17 A6 B 45 40 AR AR At 4
o A5 A

2001 4%, 9B gL AGR 23 W) 2 55 J il ik R G0
ARIF R T RMRECAR, S WA T 3K T, 3
B R fipp TR S i U Y A% A R 2 ST XU 45 Al I e
R, % 2 T B 0 G Al R i R T R A
B a5 MERE H 25 25, RMR t A PR 7KGE [ R L e K
BE UK BR3K 1419 m'™® o @1k H AT, RMR R C A5 [
AP N R e 300 F1 I, T2 O i RORE DG i A
RIEF A AWK D), B —Fh &8 %4 3R
TR B TR T B I HOR BRI s A4 vl 52 Bt e %
HERC™ | B AR e 5 s I AR | AT J2 A Ml XU 3
IERIZEE T ARE GHE A bl TR A

#1 RMR#HHIER
Table1 RMR drilling records
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5 [ 55 Py R 1 620 2009
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Table 2 System parameters of 400m RMR
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Fig.1 Schematic diagram of RMR system
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Table 3 Comparison of characteristics of different type of pump
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Table 4 Parameter of mud lift pump

oA Z
BUE i 50 m*/h
HE Ty 65 kW
7k 90 m
CERES 3000 V
LI3T 1450 r/min
TAEH 7K, /K IE<<500 m
UKL A4 FH 43 B 10%
Wik H A2 10 mm

B2 RBREAR
Fig.2 Mud lift pump
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Fig.3 Hydraulic impeller in lift pump
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Fig.5 Hardware architecture diagram of

the control system

SERER

EIPIE S &S

SREIE
il e ]

B6 HRGBHLIAR
Fig.6 System joint debugging
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Fig.7 The base of the seabed is placed in the lunar pool
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Fig.8 Status of underwater pipe cables
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Fig.9 Successful recovery of underwater equipment
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Fig.10 The change trend recognized by the

liquid level sensor
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Fig.11 Downhole working condition

4.4 Zmgivt T RMR K

A GUE TE 25 KRBT R, £ 2 5 RMR & 48
XF T A R U 26 T RE T, YA T R X
T T8 il LA R P RGeS . JF AR
E I, S5 R 3 B AR JE K R BEAT DRI TE A, IRl i O R
RMR £ G 7 4 Y8 28 T e 2 e 3 o AR5 JF IR 4
PLEEAT B, I [0 i 55 5 T e, 1 O el i ) e 2,
AU/ X5, Wk 12 F7R o a6 m i i 2



55 50 555 6 1)

Wi SC 4 - 400 m 2 J6 B /K A PR3 (el Wi 2R e 6 S 1K 43

A EVE R GE T i R 22 e 2 G A R 3R 7,
P13, 250 % B, RMR & 45 68 0% %4 7 = [ A
VeI W) R S A 34 2, HAT R (9 5 v 5 [ T
BF 1] 42 28 90 8 05 K ¥ 5 08 3% v B 11 AR RUOR |, Ak 25
£ 908 5 125 ) 90 B0 18 09 255K

12 AEIREHRTEE
Fig.12 Comparison of mud under different
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