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INTRODUCTION /44

e Basic Principles JtAs i £
e Class Rules M2 IHyG

e Sensors 14 /gs

e Position Measurement Equipment (PME)
o VEMNERE

e Control Modes # il #& =,

e Operator Interface #:1F b1 7L
e Basic Hardwired Interface 4<% 11 i
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Deqgrees of Freedom in 3 Dimensions

=AM RBRHAHE

3 Orthogonal directions
3 IEAZ T Ia]
X =Surge 4%
Y = Sway f##%
Z = HeaveIE2$

+ 3 Rotations around
each Axis
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SURGE 4\

SWAY 1&E$%

For DP We Control only Three
XfFDP R G BA IR H =~
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DP Control, lllustrated N v
In Broad Terms
DP - E3 6 240 N

N TURNING MOMENTUM

TRANSFORM INTO
COMMANDS TO THRUSTERS
AND MAIN PROPS

e The main elements of a DP system are as follows:
B 1 RGN R

- A suitable and adequate thruster installation
it SR AR RE A
- Suitable position measurement equipment
B A B R A
- Suitable gyrocompass
I ) L 2 4
- A control system which interfaces to the points mentioned

—EERU LS RNERIRS
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Critical Factors <48 K 2

e Thruster sizing adequate for weather conditions
FHETE A 0 /N 2 L 25 A

e Position Measurement System - accuracy &
repeatability
A7 B I RGeS ] A

e Sensor Systems - accuracy & repeatability
TR IR RS- FEHARE ST R

e Accuracy of ship model / tuning
s R S R P A

e Thruster Control System setting accuracy &
repeatability

SHEREPE 1] 2R S8 B0E IR 5 b m] B 52 1
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Main Elements of a Typical DP System
RADPRAM LTI L,

Tunnel /@) Azimuth
\ Thruster \ Thruster
Propellers /

Ta tW Position
Measuri gSystem

Acoustic Positioning System

Tunnel Thrusters

Weight

N

Acoustic Transponder

(Z
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Dynamic Positioning /) JJ €/

The vessel is to maintain HEADING and STATION (either
fixed or moving) by use of the THRUSTERS to counteract
the effects of DISPLACING FORCES such as WIND,
CURRENT and WAVE action.

2 3 e LI A8 P A RE BT G 26 ) T 2R RIRPT X, UL S TR
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ADPO1/ADP11 System Features
ADPO1/ADP11 R4 %

e System based on Kalman Filter, which includes:

AT KlamanJE 4% 1 R G RLHE
- Low frequency inertial model of ship (mass & drag)

M AR AT R AR P AR (5 P RN 2218 (32 3))

- High frequency wave motion and measurement noise model.

e P R I ) R e U B A

- Mathematical model of external environment force. (Wind)

SNERIAT I BEARRL (RO

- All working measurements are available to the Kalman Filter.

Fr ) LAEM =45 n) LLAH T KalmanyE g 2%
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SINGLE AXIS KALMAN WIND SPEED / DIRECTION
HHRRE

WIND MODEL

\ =3 TERM CONTROLLER

ERROR [ .
POS. R KALMAN VELOCITY STATE THRUSTER
REF FILTER - DCONTROLLER TRANSFORM
UMODELLED _
FORCE ' g
i A
THRUSTER FORCE INVERSE
THRUSTER
TRANSFORM

FEEDBACK POSITION ‘
MEASUREMENT | SHIP

A

THRUSTER
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Converteam A Series
Converteam A %]

e SIMPLEX - MIKA 1 e SIMPLEX - QM2
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Converteam A Series
Converteam A %]

e Typical AHT / Supply e Triplex - Q4000
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