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GENERAL  

IMO MSC/Circular 1580 states that a DP system must include a DP control system and that a DP control system consist 

of: 

.1 computer system/joystick system; 

.2 sensor system(s); 

.3 control stations and display system (operator panels); 

.4 position reference system(s); 

.5 associated cabling and cable routeing; and 

.6 networks. 

We recommend that you access IMO MSC/Circular 1580 and read it in full. The following points explain general 

elements of a DP control system as required by IMO MSC/Circular 1580. 

3.4 DP control system 

3.4.1 General 

.1 In general, the DP control system should be arranged in a DP control station where the operator has a good view 

of the vessel's exterior limits and the surrounding area. 

.2 The DP control station should display information from the power system, thruster system and DP control system 

to ensure that these systems are functioning correctly. Information necessary to safely operate the DP system 

should be visible at all times. Other information should be available upon the operator's request. 

.3 Display systems and the DP control station in particular should be based on sound ergonomic principles which 

promote proper operation of the system. The DP control system should provide for easy accessibility of the control 

mode, i.e. manual joystick, or automatic DP control of thrusters, propellers and rudders, if part of the thruster 

system. The active control mode should be clearly displayed. 

.4 For equipment classes 2 and 3, operator controls should be designed so that no single inadvertent act on the 

operator's panel can lead to a loss of position and/or heading. 

.5 Alarms and warnings for failures in all systems interfaced to and/or controlled by the DP control system should be 

audible and visual. A record of their occurrence and of status changes should be provided together with any 

necessary explanations. 

.6 The DP control system should prevent failures being transferred from one system to another. The redundant 

components should be so arranged that any failed component or components may be easily isolated so that the 

other component(s) can take over smoothly with no loss of position and/or heading. 

.7 It should be possible to control the thrusters manually, by individual levers and by an independent joystick, in the 

event of failure of the DP control system. If an independent joystick is provided with sensor inputs, failure of the 

main DP control system should not affect the integrity of the inputs to the independent joystick. 

.8 A dedicated UPS should be provided for each DP control system (i.e. minimum one UPS for equipment class 1, two 

UPSs for equipment class 2 and three UPSs for equipment class 3) to ensure that any power failure will not affect 

more than one computer system and its associated components. The reference systems and sensors should be 

distributed on the UPSs in the same manner as the control systems they serve, so that any power failure will not 

cause loss of position keeping ability. An alarm should be initiated in case of loss of charge power. UPS battery 

capacity should provide a minimum of 30 minutes operation following a main supply failure. For equipment classes 

2 and 3, the charge power for the UPSs supplying the main control system should originate from different power 

systems. 

https://www.keelsonmarineassurance.com/_files/ugd/7fe88f_0faee7f1b93844578bac038ecfdd8653.pdf
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.9 The software should be produced in accordance with an appropriate international quality standard recognized by 

the Administration. 

MTS DP Vessel Design Philosophy Guidelines (Rev2 - Apr21) makes some interesting observations on the selection of a 

DP control system at the vessel design stage. It suggests that DP control systems tend to receive less attention and 

scrutiny during the design phase but that lack of attention at this early stage can introduce vulnerabilities that can 

impact the industrial mission of the vessel.  

It also suggests that a vessel designed with control systems with enhanced redundancy over the minimum 

requirements may be desired to increase operational uptime of the vessel’s industrial mission. 

Note: Example of the above is a triple redundant controller system being limited by the provision of two power 

supplies. However, if three power supplies are provided, the full benefit of the redundancy can be realised. 

 

MTS DP VESSEL DESIGN PHILOSOPHY GUIDELINES - APP B (Rev2 - Apr21) offers the following diagram of a DP control 

system. It is worthy of consideration. It shows a typical DP2 systems with the two redundancy groups (Red and  Green)   

which is generally dictated by which UPS each item is powered from. 

In this case the ‘networks‘ are internal to the system  as the I/O for the Thrusters and power system interface  are 

centralised. 

In other vessels the DP will share the networks with a Vessel Management System  (VMS) then the I/O is distributed.

https://dynamic-positioning.com/files_mailing/MTS%20DP%20VESSEL%20DESIGN%20PHILOSOPHY%20GUIDELINES%20(Rev2%20-%20Apr21).pdf
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Figure 32 - MTS DP VESSEL DESIGN PHILOSOPHY GUIDELINES - APP B (REV2 - APR21)
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PRACTICAL ONBOARD EXERCISE 

Access your vessel’s FMEA and consider the DP control system diagram 
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DP SYSTEM COMPUTER, CONTROLLERS  

IMO MSC/Circular 1580 states  

3.4.2 Computers 

.1 For equipment class 1, the DP control system need not be redundant. 

.2 For equipment class 2, the DP control system should consist of at least two computer systems so that, in case of 

any single failure, automatic position keeping ability will be maintained. Common facilities such as self-checking 

routines, alignment facilities, data transfer arrangements and plant interfaces should not be capable of causing 

failure of more than one computer system. An alarm should be initiated if any computer fails or is not ready to take 

control. 

.3 For equipment class 3, the main DP control system should consist of at least two computer systems arranged so 

that, in case of any single failure, automatic position keeping ability will be maintained. Common facilities such as 

self-checking routines, alignment facilities, data transfer arrangements and plant interfaces should not be capable 

of causing failure of more than one computer system. The two or more computer systems mentioned above do not 

include the backup computer system; thus, in addition, one separate backup DP control system should be arranged, 

see paragraph 3.4.2.6. An alarm should be initiated if any computer fails or is not ready to take control. 

.4 For equipment classes 2 and 3, the DP control system should include a software function, normally known as 

"consequence analysis", which continuously verifies that the vessel will remain in position even if the worst-case 

failure occurs. This analysis should verify that the thrusters, propellers and rudders (if included under DP control) 

that remain in operation after the worst-case failure can generate the same resultant thruster force and moment as 

required before the failure. The consequence analysis should provide an alarm if the occurrence of a worst-case 

failure were to lead to a loss of position and/or heading due to insufficient thrust for the prevailing environmental 

conditions (e.g. wind, waves, current, etc.). For operations which will take a long time to safely terminate, the 

consequence analysis should include a function which simulates the remaining thrust and power after the worst-

case failure, based on input of the environmental conditions. 

.5  Redundant computer systems should be arranged with automatic transfer of control after a detected failure in 

one of the computer systems. The automatic transfer of control from one computer system to another should be 

smooth with no loss of position and/or heading.  

.6  For equipment class 3, the backup DP control system should be in a room separated by an A-60 class division 

from the main DP control station. During DP operation, this backup control system should be continuously updated 

by input from at least one of the required sets of sensors, position reference system, thruster feedback, etc. and be 

ready to take over control. The switchover of control to the backup system should be manual, situated on the 

backup computer, and should not be affected by a failure of the main DP control system. Main and backup DP 

control systems should be so arranged that at least one system will be able to perform automatic position keeping 

after any single failure.  

.7  Each DP computer system should be isolated from other on-board computer systems and communications 

systems to ensure the integrity of the DP system and command interfaces. This isolation may be effected via 

hardware and/or software systems and physical separation of cabling and communication lines. Robustness of the 

isolation should be verified by analysis and proven by testing. Specific safeguards should be implemented to ensure 

the integrity of the DP computer system and prevent the connection of unauthorized or unapproved devices or 

systems.  

PRACTICAL ONBOARD EXERCISE 

We recommend that you access IMO MSC/Circular 1580 and read it in full. The entire document is only 21 pages long 

and forms the bases of all DP operations.  

 

https://www.keelsonmarineassurance.com/_files/ugd/7fe88f_0faee7f1b93844578bac038ecfdd8653.pdf
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 OVERVIEW INC. CONTROLLERS & OPERATOR STATIONS  

IMO MSC/Circular 1580 defines a DP control station as 

a workstation designated for DP operations, where necessary information sources, such as indicators, displays, 

alarm panels, control panels and internal communication systems are installed (this includes: DP control and 

independent joystick control operator stations, required position reference systems' Human Machine Interface 

(HMI), manual thruster levers, mode change systems, thruster emergency stops, internal communications). 

Building on the fact that  DP control stations should be based on sound ergonomic principles which should provide for 

easy accessibility of the control mode IMO MSC/Circular 1580 defines how DP control stations should be arranged and 

what equipment they should contain: 

3.1.8 The DP control station should be arranged where the operator has a good view of the vessel's exterior limits 

and the surrounding area. Equipment that should be located at the DP control station includes, but is not limited to: 

.1 DP control and independent joystick control operator stations;  

.2 manual thruster levers; 

.3 mode change systems; 

.4 thruster emergency stops; 

.5 internal communications; and 

.6 position reference systems' HMI, when considered necessary. 

IMCA M103 suggests that control station design should apply best ergonomic practices and be positioned such that 

adjacent surface structures, vessels, appropriate working areas and vessel operations are visible from the control 

station so that the DPO can effectively monitor vessel positioning performance. 

The DP control station should be positioned such that the DPO is provided with as large an arc of external visibility as 

is compatible with the requirements for physical protection of the control station. CCTV images of working areas may 

be used where provision of direct visibility is not possible. 

IMCA M103 states that the following information should be displayed at the control station as applicable: 

• position reference system status and configuration; 

• survey data for surface and seabed features, overlaid with the vessel outline and ROV position; 

• a similar display positioned to be visible from the independent joystick control position in the event of a 

failure of automatic control; 

• CCTV images of working areas not visible from the control position, overside, back decks and cranes and 

adjacent vessels or structures when in close proximity; 

• ROV, diver and crane camera images as appropriate; 

• status of industrial mission systems (for example, pipelay, dredge, rock placement, cable lay and repair and 

crane systems); 

• positions and tracks of other vessels operating in the vicinity; 

• gangway status, crane position and loads, vessel draught, ballast system status; 

• riser monitoring information; 
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• for accommodation vessels, a plot showing the outline of the adjacent facility, overlaid with the 

accommodation vessel outline and gangway position; the outlines should represent the area where any 

contact would first occur following an inability to maintain position; 

• vessel position footprint in relation to the tanker loading facility, and the permitted sectors for operation 

(defined limits for position and heading); 

• telemetry data (where available) from the tanker loading facility, including relative position information, 

ESD status and mooring hawser tension; 

• vessel draught, cargo loading and ballast system status; 

•  CCTV images of manifolds, mooring systems and the separation distance from the offshore tanker loading 

facility. 

and that independent communication facilities to monitor and communicate with simultaneous activities/locations 

should be provided where appropriate. 

 

 

FIGURE 33 - K MASTER BRIDGE CHAIR WORKSTATION 
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DP SYSTEM COMPUTERS AND CONTROLLERS: LESSONS LEARNT FROM DP EVENTS  

DP Event Bulletin ITEMS 

IMCA DP Station Keeping Event 
Bulletin 03/17 

Both DP operating stations stopped communication – DP incident 

DP Event Bulletin 
02/21 – June 2021 

Human Factor Caused a DP Undesired Event 

IMCA DP Station Keeping Bulletin 
03/19 September 2019 

Operating outside DP equipment class 2 requirements – DP incident 

IMCA DP Station Keeping Event 
Bulletin 01/18 February 2018 

Unintentional deactivation of the DP system – DP incident 

IMCA DP Station Keeping Event 
Bulletin 02/16 June 2016 

Differences between operator stations 

 

 

 

 

https://imcaweb.blob.core.windows.net/wp-uploads/2020/09/IMCADPE-03-17.pdf
https://imcaweb.blob.core.windows.net/wp-uploads/2020/09/IMCADPE-03-17.pdf
https://imcaweb.blob.core.windows.net/wp-uploads/2021/06/DPE02-21-60cc6dda85be7.pdf
https://imcaweb.blob.core.windows.net/wp-uploads/2021/06/DPE02-21-60cc6dda85be7.pdf
https://imcaweb.blob.core.windows.net/wp-uploads/2020/09/IMCADPE-03-19.pdf
https://imcaweb.blob.core.windows.net/wp-uploads/2020/09/IMCADPE-03-19.pdf
https://imcaweb.blob.core.windows.net/wp-uploads/2020/09/IMCADPE-01-18.pdf
https://imcaweb.blob.core.windows.net/wp-uploads/2020/09/IMCADPE-01-18.pdf
https://imcaweb.blob.core.windows.net/wp-uploads/2020/09/IMCADPE-02-16.pdf
https://imcaweb.blob.core.windows.net/wp-uploads/2020/09/IMCADPE-02-16.pdf
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MODE CHANGES (AUTO TO MANUAL, ETC)   

MSF 182 states that, 

There may be occasions during a normal supply operation when it is appropriate to change over from auto DP 

control to joystick/manual control. In this case the vessel will revert to conventional supply vessel mode and will be 

subject to appropriate controls. Where the vessel transfers control from DP to manual or conventional control, 

transfer back to DP control should be subject to a repeat of location set up checks. 

IMCA M117 stresses the importance of  

Practical training including handling and manoeuvring the vessel on manual, joystick and automatic control and 

changing between modes of operation 

The Guidelines for Offshore Marine Operations suggest that  

Whenever control of a vessel is transferred to another station or a different operating mode is selected it should be 

ensured that all manoeuvring arrangements are responding as anticipated prior to undertaking any operations in 

the close proximity of an offshore facility, another vessel or other obstruction. 

In all cases changes in operating mode from position keeping to passage making should not take place within 1.5 

ship’s lengths of the facility if departing from the lee side, or within 2.5 ship’s lengths if departing from the weather 

side. Furthermore, if departing from the weather side such changes in operating mode must only be implemented in 

a drift off position.  

 

 CONSIDERATIONS AND LESSONS FROM DP STATION KEEPING EVENTS  

MTS DP Vessel Design Philosophy Guidelines (Rev2 - Apr21)  

17.23 JOYSTICK SENSITIVITY 

17.23.1 DP and IJS joysticks can command large amounts of thrust over a very small lever range. Joysticks are 

usually provided with two settings: 

1. A ‘fine control’ setting is provided to improve the sensitivity of control when manoeuvring. 

2. A ‘full control’ setting is used when high power is required. 

17.23.2 Design should consider default selection to ‘full control’ setting when control is transferred from DP mode 

to joystick. There have been known incidents where the operator has transferred to joystick control to pull away 

from a platform as an emergency measure but failed to realize that the joystick was still in ‘fine control’ setting. 

 

IMCA M103tells us that the means by which control over the thrusters is changed from manual to DP to independent 

joystick (IJS) is a potential weak point in any DP system. No failure of the selector system should prevent manual 

control. See also ISJ Overview. 

The control selector forms a common point between all thrusters. The design should ensure that a failure cannot 

cause the control mode to transfer from auto DP to another mode. For DP equipment class 3 vessels it is important to 

ensure no single failure of the control selector switch should cause control to transfer unexpectedly to the backup DP 

system. This can be achieved by having a separate digital communications interface from the control selector to each 

thruster field station.  

Accidental change of mode continues to be a cause of DP incidents. Locating buttons with critical functions close to 

less critical functions increases the risk of a critical button being accidentally pushed. Good ergonomic design should 

position critical push buttons where they are unlikely to be operated inadvertently.  

https://dynamic-positioning.com/files_mailing/MTS%20DP%20VESSEL%20DESIGN%20PHILOSOPHY%20GUIDELINES%20(Rev2%20-%20Apr21).pdf
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PRACTICAL ONBOARD EXERCISE 

 

 

 



Copyright © 2025 Keelson Marine Assurance LLC 

 
181 

 

DP Event Bulletin ITEMS 

IMCA DP Station Keeping Event 
Bulletin 01/18 February 2018  

 

Unintentional selection of manual mode – DP incident 

IMCA DP Station Keeping Bulletin 
03/18 August 2018  
 

Case study – Switching to manual mode caused loss of position. 
 

https://imcaweb.blob.core.windows.net/wp-uploads/2020/09/IMCADPE-01-18.pdf
https://imcaweb.blob.core.windows.net/wp-uploads/2020/09/IMCADPE-01-18.pdf
https://imcaweb.blob.core.windows.net/wp-uploads/2020/09/IMCADPE-03-18.pdf
https://imcaweb.blob.core.windows.net/wp-uploads/2020/09/IMCADPE-03-18.pdf
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IJS OVERVIEW  

RULES & GUIDANCE 

Remembering that IMO MSC/Circular 1580 states that a DP control system includes an independent joystick system it 

also requires that 

.7  It should be possible to control the thrusters manually, by individual levers and by an independent joystick, in the 

event of failure of the DP control system. If an independent joystick is provided with sensor inputs, failure of the 

main DP control system should not affect the integrity of the inputs to the independent joystick.  

And requires the independent joystick (ISJ) to be 

independent of the automatic DP control system should be arranged. The power supply for the independent joystick 

system (IJS) is to be independent of the DP control system UPSs. An alarm should be initiated upon failure of the IJS.  

3.7.2 The IJS should have automatic heading control.  

The IJS, with auto heading control, can be used to control the vessel through its independent connection to the 

thrusters if the DP control system fails. The IJS should be powered from an uninterruptable source of power 

independent of the DP control system. It should be arranged to allow rapid transfer of control from the DP control 

system. Consideration should be given to provide an independent means for the operator to monitor vessel position. 

 

POWER SUPPLIES - REDUNDANCY PHILOSOPHY  

MTS DP Vessel Design Philosophy Guidelines (Rev2 - Apr21) reiterates IMO MSC/Circular 1580  

15.6 INDEPENDENT JOYSTICK AND MANUAL CONTROLS 

15.6.1 These should not use the same networks as used by the DP system to transmit its thruster command to the 

thrusters etc. However even if a separate transmission path is used there may still be shared components at the 

local thruster control systems. From this perspective it is very important that network storm protection is effective 

to prevent the thruster control systems being disabled by the storm thereby disabling the IJS. 

17.2 INDEPENDENCE OF ‘INDEPENDENT’ JOYSTICK AND MANUAL CONTROLS 

17.2.1 The independent joystick and manual controls should be truly independent of the DPCS (DP Control System) 

with direct connection to the thrusters control electronics or thruster outstation/process station. IJS and Manual 

Controls should not send thruster commands over the same networks as the DPCS. 

Consider this extract from the FMEA of a DP  2 vessel. 

INDEPENDENT JOYSTICK SYSTEM 

6.7.1 A independent joystick system is available as a backup if the DP system fails.  The control cabinet 

located XXX and receives main 120V supply from the 120V Panel L3 and backup 24V from UPS 4. The IJS 

provides automatic heading control and wind compensation while controlling of all available thrusters from a 

joystick.   

6.7.2 The IJS receives input from the below position and environmental sensors, however the IJS is not 

capable of Auto DP. The IJS can also be used as an autopilot. 

• Gyro 1 Interface from Gyro 1 main unit 

• Wind 1 Interface via the wind serial splitter 

• DGPS 1 Interface from the DP 21 computer 

https://dynamic-positioning.com/files_mailing/MTS%20DP%20VESSEL%20DESIGN%20PHILOSOPHY%20GUIDELINES%20(Rev2%20-%20Apr21).pdf
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6.7.3 Communication from the independent joystick system operator terminal is sent to each thruster 

outstation via a direct hardwired link.  Thus the independent joystick system is considered an emergency 

control system if all other DP network communication fails. 

6.8 FAILURE MODES OF INDEPENDENT JOYSTICK SYSTEM 

6.8.1 The DP control system and the IJS have the thruster Field Stations in common.  There is a risk that in 

the event of a severe network disturbance (network storm), the processors in the Field Station could be 

disabled and would not default to the hardwired interface. 

 

LOCATION OF CONTROL STATION  

 

MTS DP Vessel Design Philosophy Guidelines (Rev2 - Apr21)  

21.6.6  The arrangement and layout of the main DP control station should follow the logic and orientation of the 

visual field if applicable. For example, directional controls such as levers, joysticks etc. should be aligned such that 

pushing the lever aft moves the vessel aft.  

EXERCISES & DRILLS  

 

https://dynamic-positioning.com/files_mailing/MTS%20DP%20VESSEL%20DESIGN%20PHILOSOPHY%20GUIDELINES%20(Rev2%20-%20Apr21).pdf
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ABOVE AND BEYOND 
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LEAR N IN G S FRO M  IN CID EN T 

LFI N O  – 02/2017  
July

2017

 
 

M TS D P CO M M ITTEE TH A N K S TH E SU BM ITT ER  O F  TH IS LFI ON  B EH A LF OF TH E DP 

COM M UN ITY .  LFI’s ARE PUBLISH ED  O N  TH E M TS DP CO M M ITTEE  W EBSITE  TO  PR OM UL GA TE 

LEAR N IN GS  FRO M  IN CID EN TS W ITH  A  VIEW  TO  EN ABL E PRO ACTIV E M A N A GEM EN T O F SU CH  
VULN ERABI LITIES A N D  M IN IM IZE POTEN TI AL FO R  D P LO SS O F PO SITION  INCID EN TS. 
 

 

 

Recommendations	

It is recommended that owners of DP vessels disseminate this LFI to Vessel Management Teams on all DP 
vessels and vendors of DP FMEAs and to their DP Technical Support Function.  

Actions	

Vessel  owner  updated  OJT  and  assessment  program  to  include  detail  information  on  the  full 
functionality of  the Emergency Backup DP  switch. Owner also  sent out a Technical  Information 
Bulletin to the DP fleet with the following actions:  

 

1. When  the  vessel  is disconnected  from  the  seabed  (between wells)  and operations 
allow: 

a. Confirm  the Main/Back‐Up DP Mode Selector Switch has a plexiglass  cover 
and  the  switch  knob  screw  is  well  tightened,  utilizing  a  “Loctite”  type 
material preventing becoming loose. 

b. Confirm  transfer  condition  on  every  station  (Thruster  manual  levers,  cJoy, 
conning station (auto pilot mode) and DP). All modes must transfer thruster 
control  to  the Backup DP station when  the switch  is  turned  to back‐up DP. 
Notify Engineering and Marine Assurance group if test results are different. 

2. Ensure  the Main/Back‐Up DP Mode Selector Switch  is  tested as part of  field arrival 
trials as indicated in policy. 

3. Confirm DPOs have a good understanding of the risk associated with this switch, that in the 
event that someone unexpectedly turns this switch, all thruster controls will be transferred 
from bridge to the back‐up DP station, therefore vessels shall place a Caution sign by the 
selector switch as displayed below.  

 
 

 


