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Fig.1 Passive heave compensation system structure diagram and part of the entity figure
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Tab.1 Parameters of WMO sea state environment

2l L (5550 i/ kn A P/ m BRI/ s

Wave Sea conditions ( grade ) Wind speed Significant wave height Wave period
#29R Slight sea 3 14 ~16 0.5~1.25 3.6 ~4.7
1R Moderate sea 4 16 ~19 1.25~2.5 4.7~5.8
KK Rough sea 5 19 ~24 2.5~4 5.8~7.2
F I Surge 6 24 ~31 4~6 7.2~9.8
JEVR High seas 7 31 ~46 6~9 9.8 ~11.8
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Tab.2 Sea condition in class 4, the compensation results at of different frequencies
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Cable tension control analysis of the passive heave compensation of ARV for
full ocean depth

CUI Xiufang', KANG Jianjun'?, HU Yong®, ZHANG Shun'~

(1. College of Engineering Science and Technology, Shanghai Ocean University, Shanghai 201306, China; 2. Hadal Science
and Technology Research Center, Shanghai Ocean University, Shanghai 201306, China; 3. Key Laboratory of Marine Fishery
Equipment and Technology of Zhejiang Province, Zhoushan 316022, Zhejiang, China)

Abstract; In consideration of the stability and safety in the launch and recovery process of a hybrid
autonomous and remotely-operated unmanned vehicle ( ARV) in the great depth sea, to eliminate the
influence of the heave movement of the mother ship, to prevent cable from being damaged and even ruptured,
or ARV from being damaged due to cable’s uneven tension, this paper presents a passive heave compensation
system that adapts to the launch and recovery of the ARV for“11 000 m” full ocean depth, which was
developed by Hadal Science and Technology Center of Shanghai Ocean University. The paper first describes
the components of the passive heave compensation system and its operating principle. The oil cylinder
dimensions were calculated, then, a mathematical model was established and a simulation analysis of the
passive heave compensation system was made using the software AMESim. Numerical calculation and analysis
results show that the system can meet the requirement of the launch and recovery of the ARV for full ocean
depth. Research of passive heave compensation system has analyzed cable tension control by solving the
problem about heavecompensation.

Key words: full ocean depth; passive heave compensation system; ARV ; tension control analysis

http: //www. shhydxxb. com



