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Interactive visual simulation of offshore hoisting operation
and numerical modelling
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(1. College of Mechanical and Electrical Engineering, Harbin Engineering University, Harbin 150001, China;
2. Offshore Engineering Technology Center, Offshore Oil Engineering Co. Ltd. , Tianjin 300451, China)

Abstract ; To establish an accurate visual simulation system for offshore hoisting operations, the " Offshore Oil 201"
crane ship was regarded as the research object, a mathematical model for hoisting operations was established with
comprehensive considering the influence of sea conditions, the dynamic positioning system of the ship and the
ballasting system of the crane ship. An interactive three-dimensional dynamic virtual scene was constructed by the
comprehensive application of virtual reality technology, multi-channel data interaction technology, numerical
solution technology and semi-physical simulation technology. The Bliss approximate integration was used to solve the
mathematical model of the hoisting operation and the real-time data interaction of the visual simulation system was
realized on the basis of guaranteeing the accuracy of the solution. The dynamic response of the ship displacements,
the ship attitude angles, the swing angles and forces of the hoisting system and the reaction force of the crane ship
were emphatically analyzed in the simulation system. The movement law of the ship and the hoisting system were
obtained. The simulation system results were compared with the sea trial and the deviation of the simulation system
was kept within 10%. The accuracy of the mathematical model of the hoisting operation is sufficient for the
simulation system, and the simulation system can carry on the engineering rehearsal of the offshore hoisting
operations with ensuring the system accuracy, which can effectively improve the safety of the offshore engineering
operations.
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Fig.1 Structure layout of crane ship
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Fig.2 The visual simulation system
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Fig.4 Coordinate system of the crane ship
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Fig.5 Force analysis of hoisting object
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Fig.7 Ship displacements under different working conditions
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Fig.8 Ship attitude angle under different working conditions

19 JIT7n R iy B4 i A A @ i 60 BE I ] 22 Al 2.
TELHYE R Z A, M A | B, JF BRI
MRHBEK N 3 m, TEMANZ B0 F 5 MLz 3 3 (6] 52 i
T, AT B RS s T e A TR RIES. 1E
YEME AL 1 T Bl i Rk, R KR, o
RIESN A /N e R EZ IS, 0 fAfi/)h
TREERG. AP mAEZRT, TH 1 T8 ¢ MR
iAF) 0.21 rad, 6 fFATRMEIAFE] 0.19 rad; 7655 180 s 4H
P2 )G, ¢ MIE{EHN 0.04 rad, 6 fIRIE N
0.09 rad. i T80 1 2424 T80 2 I, 7EZH B e
ZHI, ¢ fAE(EIAF] 0.7 rad, 6 MAIEEIAF] 0.4 rad;
TEE 180 s HIRBEMEZ IS, @ MIR{EH 0.47 rad,
6 A TRAEIAF) 0.6 rad. 76 M APIREST 1AL RSN
XTF 0 Ff1 FE B2 ELXT o 52 ) 58 Jin B .



. 166 - MoK O T

5 50 %

M) R L% S A B rad

200 300 400 500 600 700
tls

0 100

(a)VENL T 1 FRYIRG A

200 300 400 500 600 700

t/s

(b)YENL T 2 F R RS 8A

0 100

9 ETR1IFYELTR2 TRYESIZER

Fig.9 The swing angle of hoisting under different working conditions
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