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Subsea Mud Lift Pump Drive Motor Sensorless Vector Control
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Abstract: In order to meet the stability of the flow and pressure of the lift pump and the high working range of
the subsea mud lift drilling system, the control performance of the asynchronous motor needs to be guaranteed. In
order to improve the dynamic and static characteristics and load carrying capacity of asynchronous motors,
combined with the characteristics of high-order, nonlinear and strong-coupling multi-variable systems of
asynchronous motors, sensorless vector control based on model reference adaptive system (MRAS) for subsea mud
lift pump control system was designed. The synchronous coordinate system oriented by the rotor field was used to
achieve complete decoupling of flux and torque control. The flux linkage observation used an improved voltage flux
linkage model with reference compensation. The simulation and experimental platform were built to study the
performance of the motor control of the seabed mud lifting drilling system. The experimental results show that the
control system can meet the working conditions.
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Fig.1 Working principle of double gradient drilling

TE SMD 2 S8 H, 1 i 2% A9 2 1] 1) AL 6 5C
’%ﬁ%o FRGEXF 2 T A U AR ) AR E M LA K
ZETEAR B TARIE A L A9 2R o SCHR[6-
714 A SMD 5 il F 58K F V/F 72 W08 3 4 1), G
R RET AL — B IR 2K (FORAEAR T, i TV
BN T AE 5 LBE b B8 TR R BT R e B, £l
A R BTL A i S P REL i 2 i S A B AR T 8/
e Rl e R R/ IR A 30 2 2R G 4 2 BE
H AR GE 0 g i SR 1 DL & Ve e i 7 i — %
B MRS SMD RS TAEEOR S A Sa b ok
ﬁj%WBEﬂ%W%Q&ﬁT%?MM@ﬁ
FLERPER) SMD 2R GRS, I #5 it 5y S 3 F- 15 %
PR RS HEAT B E , WF ST IR I 2R THE I R 5t
R R SR TERE -

1 SMD 2% 2 4k& it 7%

W2 frs , 78 SMD RGE25 k) rh , E 2l A
T - R A ) % A R Y SR AL T R 4T
SR RGP ER I . FEBETF R R, S Bl

S b AL ] R SR FEAR D RE , LR AU &
AR TR S BUREA R G PP sl

SMDI RS I

—— . @mmkﬁéﬂﬁ

_______________________

SMDREMAS| | femhis_ |
EE e BN
& s [ S UL
R, I, B ]

K2 SMD RGBT K]
Fig.2  SMD system design structure
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Fig.3 Block diagram of the seabed mud lifting drilling control system
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Fig.6 SMD system based on rotor flux orientation
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Fig.8 Asynchronous motor speed change curve
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