’m Check for updates

SHA|AH ZSHE| K| H283 HM[2Z pp. 11-19 20241 42 ISSN 2713-8429(Print) ISSN 2713-8437(Online)
Journal of Power System Engineering https://doi.org/10,9726/kspse 2024 28 2 011
Vol, 28, No, 2, pp. 11-19, April 2024

Holet M=bs ma{st HiX|[M 2SS Aol 2tet A
Motion Control Design for Barge Ship by Considering
Berthing and Unberthing Work

S|EI* =xk *k
IE . O|SE* - UZE

Thinh Huynh*, Dong—Hun Lee** and Young—Bok Kim™** T
(Received 23 January 2024, Revision received 13 February 2024, Accepted 14 February 2024)

258 ATNAE Al 07 B $5F ARl E FHsA e vAMY SFACNE
A BRI e 55 Ao gasop she YANAT, U Al H oland e Sl
she Alopz AN A9 v A £EA I RAS Telsta olek. T4 B =R AL T Ao uji o4
3 golgIt Ao oo BAAE YW 01571 IR Ao A BAYHE A o]
2 g3 v HOR THE ALBES Ao R B ok B wEshdc. T 94
T AGIEE AL| 4 2UYAYAE 22l 4B Y Bl BUR9S AYAAc A
o)A AAE Aold HHlE SshAE HAst WE wYUste] AoAE AEolo|EE T
A 4ol Hokstn mubgoz AwE & YRS shach o So| Bl v
S8} 2o 2E Aol Wel et Ao)/1S HASAT AR OE Aokst A
Hokat oleha e s} st AR E ofel AGRANAE S5 Aol
LA ABdClAS B3 AEstdth

r°—

L st
et Aloj7| g o2
2 ug & vt

ox 2,
or =
1ot

FINE 1 o] F&Al, B, AlA, A Alolg 2, A, Ao

Abstract : In this study, the transportation problem of barge ships without active actuators is tackled. A new
configuration of two push tugs and two pulling tugboats is adopted along with a proposed robust control
framework. For this, the mathematical model of the entire transport system is derived. In addition, an
optimal constrained control allocation determines the desired relative angles and forces on the tugboats such
that the required movement of the transported platform is achieved. Then, the H_, controller is designed
from the transformed system model and ensures the robust control performance of the closed- loop control
system. The proposed arrangement in the overall transport system can achieve appropriate movement of
platforms while using space effectively more. The proposed system is verified through simulation results.
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Table 1 Specifications and conditions for simulation

Parameter Notation Value
Length [m] L 0.7
Towing rope Stiffness [N/m], damping [Ns/m] k, b 10000, 300
Smooth function Cp, Cy 20, 0.2
Quadratic objective term H 10004y .14
Allocation Linear objective term h 0.17;
Constraints Fs Qpins Gmax 2[N], —%, % [rad]
H. controller Weighting functions w, W, 0.34y9, 1.245,
H_, performance 1.2003
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