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A Study on the Design Parameters of Controller
for Dynamic Positioning System

Dong Yeon Lee" and Mun Keun Ha™
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Abstract

Special purpose vessels such as drillship and ocean research vessels install the
DPS(Dynamic Positioning System) to maintain the position and heading for long—time
operation. This paper deals with the design parameters for the control theory and filter
algorithms of DP system. For the environmental loadings wind forces, current forces and
wave forces were considered. In order to estimate the low frequency motions without
first—order wave motion, the Kalman filter was used and it was assumed that the first—order
wave forces correspond to system noises and first—order wave motions are measurement
noises.

In this simulation, the length of research vessel is 65 meters and it has four thrusters to
maintain the position. The ability of keeping position and heading was confirmed. For the
calculation of thruster input the LQR and LQI control theory were adopted and the effects
of gain were investigated.
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Table 1 Main particulars & thrusters

Ship Name : NORIB00 Ocean Research Vessel
LOA 64.5 m | Maximum Thrust (kN)
L8P (L) 58.0 m Main 1 155
Breadth (B)| 10.5 m Main 2 155
Draft  (T) 3.00 m Stern T. 29
Mass (M)] 1123 ton Bow T. 38
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Table 2 Environmental condition

Irregular Waves
wind | Current
Hs Tp
Magnitude| 10 m/s | 1.0 m/s | 40 m [ 10.0s
Direction | 205 deg | 205 deg 205 deg
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Table 3 Case for LQR & LQI controller
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Table 4 Case for kalman filter
Case o vx o vy %4 Sysl-iem
(m] [m] [rad] Noise
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Time History of X-Y Position and Heading
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