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Simulation analysis of the rotation hydraulic system of subsea drilling rig
LIU Guangzhi, LIANG Tao’
(Beijing Institute of Exploration Engineering, Beijing 100083, China)
Abstract: Seabed drilling rig is indispensable technical equipment for seabed resource exploration, marine geological
survey and marine scientific investigation, and the rotation system is one of the core components of seabed drilling rig
for providing rotational speed and torque for the drill bit. In the hydraulic system with quantitative pump oil supply, a
differential relief valve is placed in the rotation system to reduce the influence of load fluctuation on the output speed of
the system. The rotation hydraulic system of subsea drilling rig is modeled and simulated by AMESim at step load. The

simulation results show that the constant differential relief valve can always make the pump outlet pressure match the

load, effectively improve the stability of output speed, and at the same time realize system energy saving.
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Fig.1 Working diagram of subsea drilling rig
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Fig.2 Pressure compensation principle of

the differential relief valve
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Fig.3 The rotation hydraulic system of subsea drilling rig
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Table 1 Hydraulic system parameters of the rotation

power head of subsea drilling rig
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Fig.5 Simulation model of the power head rotation

hydraulic system of subsea drilling rig
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Table 2 Initial parameters in the simulation model
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Fig.7 Torque response curve of the rotation system

P 7 b R £ D Inl B 22 4 i HE R, S 2RO SE 22
i L 1R RS B8 2 o NI 7 R R DU Y 7R B BR
BAARS T, RGEBE A7 A2 I8 AR 5, X 0 T B
BR AT, 51 (0] e 0 28 G0 1) S 22 Yk T TR 14 s
KRS R G ) Sl T A B A Y
aw HEHHLRE A e By, BB I T HE RS D S B W Ok L S
28 LR A I

Pl 8 (a) Jy i1 4 g e 22 49 U 8 5 22 Vi i IR/ [l
e Bk A AR TR AN A A TR O A8 fe i £k, P 8 (b)
O T 00 s 28 8 AN R 22 Y Wk W T 2 (16 3 s g A
[l e I 3k B B TR S AR ALt 4k o T LU T RS
I 2 T U R L 2R 0 ) R SRR L T U )
e — N BE R T o AR YR B E 22 i A, 2R
H A v s g i 4t Ok, LA 1R 5 k)R
ZEAHR R ARG BRI

HI O T LA Y, 2R G0 3 B 22 Vi O IR O, T i
BhHLBN J1 3k Bk 8k e AR, B ) Sk Bk
e AR AN AR U A 7 3808 A 1 B 18] 6 A2 O
g R TR . X T AR 5
TR 28 0 ) R 22 Vi T 1R 2 3o 9 28072 AL R 4T S TR
B At A4 252 H 10 s g R R O 9 8 O EE 491 1)
W i J 1) 1 2 AN ] g ks g S e AN

26 EL B 7 1 TR R A B A S ] RO R A1)
5 Ti) 1 B8 I EE CHn P 9 B 7 ), 3l g Sk B i i A 22
S Az AR LA A A, S BRI S L) RE , 1 AL AS R 3t J= X B
B OR o HUR FE B 5 1) [T RE IR S A L e A —
AU R T RE

Pl 10 Sy B G 1) Rl Rl 104 B, 2 A 2 i i
SR TR ), N R vk A R 1R . 10 AT 1
A E 22 v U IR A S T BOR [l e 2R 4 fan H
Bl ey o LA IS A P A A D 1o 1 S ) T 2 7
RT3 ihE s He )y 1] BRI, R ST AR R g

40 [

g
< ]
-R M RRassrsmiLe
B T e I T ik 1 R
- FAE )
0 0 5 10 15 20 25 30
s E) /s
ro. (@ B RS i
30 11"—‘ ________________
Dc? “‘l 1' ________________ ‘f
Z 20 Biajc oo :
=Y ‘
= [ e T 3 7 R s
10 A IE S
0 1 1 1 1 1 ]
0 5 10 15 20 25 30
o a] /s

(b) [ ¥ s 3R G AN 0 B 22 A ¥t 1)
B8 REHMENSHEENTH ML
Fig.8 Variation curve of pump oil supply pressure

vs load pressure
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Fig.9 Speed regulation curve of the rotation system
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Fig.10 Output speed curve of the rotation system when

changing the spring preload of the differential relief valve
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