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Development and application of the deep water cable-free subsea frame

DENG Dudu, RUAN Hailong, LIU Guangzhi, LIU Zhijian, CAI Jiapin
(Beijing Institute of Exploration Engineering , Beijing 100083, China)
Abstract: In the process of deep water exploration and sampling, the swing or up and down movement of the drill pipe
will be caused by the action of ocean current, which is one of the reasons leading to the distortion of obtained samples.
The subsea frame is one of the key equipment to improve exploration and sampling offshore through clamping the drill
pipe stably in exploration operations to ensure the samples quality. According to the size of the HYSY708 drilling ship
and the requirement of exploration operation, a cable-free subsea frame was developed. So far, it has been employed in
survey and sampling in the South China Sea and the East China Sea for more than 30 months, providing great support
for the marine geological survey in China. In this paper, the working parameters and the principle of the subsea frame,
the underwater hydraulic system, and the communication and control system are introduced with focus on analysis of
the development of the deep water battery. The battery can ensure the operation time of the subsea frame up to 70h;
thus, improving the survey operation efficiency. The product provides a foundation for the future research and
development of relevant offshore drilling equipment.
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Table 1 Main technical parameters of the

cable-free subsea frame
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Fig.1 Electrical control principle of the subsea frame

1—7K TP M A 2 5 2— WA 5 3— 6 ) A% Ik 5 4
— B HL AL 55— R 2R 6— LB i I 5 7—

< A7 1Y 3 P 5 8— B 1] R 5 9— i Ak ' 5 10— R
I AL IR s 11— T %5 R 4 5 12— JiF Dl vk R 7
1 5 13— W ity aod 308 45 5 14— BRI 1 5 15— 15 3 fd

B2 HEZRSKI(ERE
Fig.2 Working principle of the hydraulic system

7, AR EE 5L 4 T o AR AR AR A6 5 0 R R R RE I
WS, =7 DU 3 R 3 B A L, VR H il DA AT AT I
A 38 e s g (8 e L S A
2.4 FEHIAEAE RGBT

EH AR EBANEENT AL, BFE AL
K EEK TR, ZRGm BN K

T LA S A A e R A A e AR Y
L A R R ARG m AR R K R Y
R R G858 WA I B 3 AR, R g R B AN 1A 3
Jis

AR
R
a— T/OFEE| |k Famdl|, | 1/0810
N N Q
D/AEM]  |#% (PLC) A/D¥Z feladl

3 BRHSEERERE

Fig.3 Principle of the control and communication system
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Fig.4 Interface of the underwater electronics capsule
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Fig.5 Structure of a battery pack

3y A B AR GO T R A S b v i 2 T8 [ E T
PR 2Z [, 7K F YL A P AR 45 4 AN 18] 6 FT s o

K AR AT

ARG

4) B2 HE 51

Ble6 KkTEMmEN

Fig.6 Underwater battery structure
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Fig.7 Battery capsule pressure test curve
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Fig.8 Circuit diagram of the management system
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Fig.9 Lowering the seabed frame into water
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