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Modeling and Co-simulation of Novel Electric Heave Compensation System

Abstract

Abstract: This paper presents a novel large electric heave compensation system with gear and rack
driving mechanism, as comparison to those traditional hydraulic heave compensation systems which
have complex structure and poor compensation accuracy. The mechanical-mathematical model of this
compensation system is analyzed. According to the control requirement of the heave absolute
displacement compensation, the relationship between the input angle of the motor and the excitation of
the vessel's displacement is obtained through the motion equation of the system. A virtual prototype is
built with ADAMS, and the dynamic behaviors are simulated in accordance with its configuration and
working principle. The effectiveness of the heave compensation system as well as the design parameters
is verified. Because the heave signal acquired by the vessel is unknown, it is necessary to introduce the
feedback control for more accurate active compensation. The feedback control system model is built
with Simulink, and the co-simulation is conducted with ADAMS. The simulation result shows that this
electric compensation system can well achieve heave compensation function, and has advantage of high
accuracy by PID control.
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Abstract: This paper presents a novel large electric heave compensation system with gear and rack driving
mechanism, as comparison to those traditional hydraulic heave compensation systems which have complex
structure and poor compensation accuracy. The mechanical-mathematical model of this compensation
system is analyzed. According to the control requirement of the heave absolute displacement compensation,
the relationship between the input angle of the motor and the excitation of the vessel’s displacement is
obtained through the motion equation of the system. A virtual prototype is built with ADAMS, and the
dynamic behaviors are simulated in accordance with its configuration and working principle. The
effectiveness of the heave compensation system as well as the design parameters is verified. Because the
heave signal acquired by the vessel is unknown, it is necessary to introduce the feedback control for more
accurate active compensation. The feedback control system model is built with Simulink, and the
co-simulation is conducted with ADAMS. The simulation result shows that this electric compensation
system can well achieve heave compensation function, and has advantage of high accuracy by PID control.
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B R R T AR, RS E R AL,

=

DRI EIAEERSS, i b A T 2 2

Weks H 3. 2016-10-21 el H #: 2017-01-11

e WA RE(1967-), Y3, YLohmid, 1, Bd%,

= WS 1) Ay AL S H O BB A 5 4(1990-), 13,
o

WRAGRH, Wi, OFOT AN RS ) B
7°(1991-), 5, HINZEM, WA, WEST OB
Gk Kz it

FLA 23 W BV NL R SN B3 2 4 9 3 it 134
iy et

MURE IR IIME R R, A 6 A7 [ s s B
ARFRE T 18] 1) 3 M R R MSEAL bR ¥ 3/ e
P o THITAME R G2 N T AMEIRIRAE = 5 1
P 16 _E P38 B AR A Fr g i

http: // www.china-simulation.com
© 2973 ¢

Published by Journal of System Simulation, 2018



Journal of System Simulation, Vol. 30 [2018], Iss. 8, Art. 19

o 30 4555 8 ]
2018 4 8 JJ

FeRRRTHIAMERGRENL. B R B
BRI ESh BRI R R v, BATHOR
BRI BN R e i ek R
g b IR TR B A B IS, AR Y
ENATHIAMENEEAMERCRAR, TRREARE, &
HPEEIMIEIG . TR EAMEOR, 7k
TIREFEHHXTIAMERSE, Kirstein® & 1T
TR B ATHIUME RS, RGeS T8It
FC ORI REAL, I (PP e R SR my TAR R
NPV 2 AT R IR AL B P, SR T —
Pl L) 3= B IR PTAME R e B2 B OhE i e
A2 T PATHUR N A IR LA N SEBL T LA
AP IE B A5 ALK LB AME

AR SCHIE G (B 7 L Bl A e oA 2% SOR T T b
ARG, JET AT RS, HAMETh6E
R 2 SR T P UIERSE R, REURH 4l
W), BATER s RN m N R RERE DA%
Prie

1 FHTAME RGO B T R

ARSI T R LBl U A0 A 4% ST DURME R 4
Bl 1R, tiANedn, Jreetefa. BREa . ik
LiavSE I ANINGE s A TR/ IN AN G<E7 S SN T 1
AR M I Zh e AL e B R AL . B 13k
INMEBRA L 2 RN E SR AT IO IR 5)) &
Gi; 3 ROREEEGT: 4 ROREEEAG AT ALk
HIRA) RS0 5 RN e AT R IO IR 5l &
Hi: 6 RN 7 RoREhiie: 8 £
SEWRE: 9 KON TAERIN: 10 RoRiN24; 11 %
NG E

HTHIUME R G WA AR, LT AR J e
LU

(1) ok Thfg: Mo R R R E L
VERIR . M BEMHE AR TAER SRS, R R
TRAE A0 VT AR AT 1 TR L, FI AL 2 8 ¢
G NNL M7, R, ZRCRBER, &
WUGRAL B A 1 2 S 1) e B, 4 22 28 PR AT 4T 2%

E R
Journal of System Simulation

Vol. 30 No. 8
Aug., 2018

& L.

(2) THTAMEIIRE: A2 DR A5 5 R 1)
BTSN 1 EAETHIOT 1 I8 S0 . BEEE
HR B MU, MEWEEZ B NG

SEbr TR, BENRREE S0 h MRU(G22) 2
FHIL, W 2N AL A B IR AL TR
SEM 2 MRU WM I REIR T8 Ja , RS K
R | AR 7R 2 DE AR AL BB PR Hh v A 5 e 7
J§53 « PLC $E I CHM BRI TR A 55 5 4
fo UL e e A A LA 5 A T e F) 42
SRS [r] B A UL ARSI IR S AR G ke A5 55 12
A7 R BER o N I S T AR Bl A AN 22 g
LRI B 383, DLAERF i S 4E X7
HA,

e 3000m 577

Bl 1 sh Tl R K
Fig. 1 Diagram of electric heave compensation system
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