2021 4 4 A ¥ E G RFFR(ERFFR) Apr. 2021

F45 K HFoH Journal of China University of Petroleum( Edition of Natural Science) Vol.45 No.2
NEHS . 1673-5005(2021)02-0120-07 doi; 10. 3969/]. issn. 1673-5005. 2021. 02. 014

FE AR IR M2 2 42 5 R v RIMPE REATT H

wexR', KER', W B, TWA’, FHT, KA

(LPBRBORF(FR)EEWRADRESEARIEERET LA F H 266580;
2.ZMEZ L B EL RN ARNSG FH508, LA FE 266520)

E R R IR 25 TERE , T R AL UK Bl 2 4o M2 R GE 0 5 S BT AR SRS AT 5, BT X [ AP B8 4 b
BERGE P — R TR B THTURMEE J5 58 BibLie sl JR 1018 S RS2 1 58 0 BR LA AL sh o (2 Ve sr a5
FRoRIE S, Bt RGECHEA M SR, JFEE T HE B 0 B 0 40 42 TH UM AR RE T B G2 ey PR 38 0647 BRAS TH3EA 23
e, 42t — i T AR AT SR Bl 32 sl & P 7 98, SR SRIRF 6 THUUAL AL RIS B T P BR | DA 3 R £ A8 At
R LA o AT 19 3 8 K, e 5 ) SN BRI S0 JF R IS T Simulation X A9 58 GEAS BT 475 1l M RE 05 FLAT 52
BERBW] ML HEAME R GAEA R B T 00T AOAMEERE B B VR L 1 1D 4258 s iZ R Gast s , il LSS BT
M B Sk Bhis shp kA ] R TR T EOR

KB TR QAETHIURME: ; 265G #MERETT s HRRAE

HESES TE 924 XERARERRD: A

SRR mE5, KEE, WE, % A AMEZ T R AERE Oy 5[ T ). P R Al R e 4 ( A AR B
FZ), 2021,45(2) :120-126.

HUANG Lumeng, ZHANG Yanting, SHEN Rong, et al. Scheme design and performance simulation of floating drilling com-
pensation winch[ J]. Journal of China University of Petroleum ( Edition of Natural Science) , 2021, 45(2) :120-126.

Scheme design and performance simulation of floating
drilling compensation winch

HUANG Lumeng', ZHANG Yanting', SHEN Rong', WANG Lijun®, LI Yuejiang’, CHEN Jingkai'

(1. National Engineering Laboratory of Offshore Geophysical and Exploration Equipment in China University of
Petroleum( East China) , Qingdao 266580, China;
2. Lanzhou Lanshi Petroleum Equipment Engineering Company Limited, Qingdao Branch, Qingdao 266520, China)

Abstract: In order to improve the comprehensive performance of offshore floating drilling operation, the scheme design and
control strategy of the electrical compensation winch were studied. In view of the single winch system, a double winch heave
compensation scheme was proposed. The motion and force of the traveling gear train were completely symmetrical, and the
gear train has special advantages of high transmission efficiency and good safety. The key structural parameters of the system
were designed, and based on the analysis of energy flow, the compensation ability of winch heave and its influencing factors
were calculated and analyzed theoretically. A joint control scheme of winch based on displacement control mode was pro-
posed. The cascade control structure of outer ring heave displacement, drilling pressure closed-loop and inner ring vector var-
iable-frequency motor speed closed-loop was adopted. The appropriate outer ring closed-loop control algorithm was selected.
The simulation study of control performance was carried out by using the system model based on Simulation X. The results

show that the double winch compensation system has a stable operation and can realize the joint control of compensation and
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bit feed motion. The simulation law meets the requirements of offshore floating drilling.

Keywords : offshore drilling; winch heave compensation; bit feed; compensation capability; cascade control
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Fig.1 Winch compensation system of offshore drilling rig
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with dual-winch
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Fig.3 Structure of compensation winch with single drum
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