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GENERAL CONSIDERATIONS  

INTRODUCTION TO DIFFERENT MISSION TYPES & AVAILABLE GUIDANCE 

MTS DYNAMIC POSITIONING COMMITTEE 

See also MTS DP committee 

MTS DP Operations Guidance - Part 1 states that The DP vessel should be equipped with suitable DP Modes [See DP 

Modes of operation ] and features with due consideration to operational requirements, both with regard to 

restrictions caused by the activity and performance criteria required to execute the activity safely and successfully. 

4.7.2 The following selected DP control modes are relevant to specific DP activities. 

• Target Follow Enables the DP vessel to follow a moving target and is used, for example, to follow an ROV 

along a pipeline. 

• Heavy Lift Takes account of the effects of the load transfer on the mass of the vessel and the additional 

lateral force, normally by reducing gain and relaxing the DP controller. 

4.7.3 External Force Compensation - Where the measured external force acting on the vessel, which is separate 

from the environment, is included in the DP calculation and treated as a force feed forward. This mode is used to 

account for pipe tensions in a pipe layer and hawser tension in a shuttle tanker. 

4.7.4 Fire Monitor Compensation - Used to compensate for the varying forces exerted on vessel from the fire 

monitors. 

Weathervane: Enables the DP vessel to rotate with the wind, current and waves around a fixed or moving point 

called the terminal point. Neither the heading nor the position of the DP vessel is fixed. The heading of the 

vessel is controlled to point towards the terminal point. The position of the vessel is controlled to follow a 

circle, called the setpoint circle, around the terminal point. This mode is appropriate for connected shuttle 

tanker/ FPSO operations. 

Caution: It is not uncommon for the term “weathervane” to be used to denote “minimum thrust”, i.e. where 

the DP control system allows the vessel’s heading to rotate to minimize external forces acting on the vessel and 

thruster requirements. These terms should not be confused. 

There have been incidents where inappropriate modes have been used to perform operations.  For example, a moving 

vessel where the DP was in fixed position mode using 2 x DGPS and a laser.  The DPO monitored the laser (which was 

measuring the distance to the other vessel) and when it changed the DPO would reset the fixed position to match 

laser.  This was not appropriate and clearly does not meet DP2 as the DP is totally reliant on the two DGPS as the laser 

was polluting the DP model position as the DP was assuming it was a fixed target and hence was indicating motion of 

the DP vessel rather than the target vessel.  The ASOG (had there been one) would not have been able to endorse 

these kind of actions.  

MTS have written three documents that apply to vessels engaged in the industrial missions of mobile offshore drilling 

(MODUs), project construction, and logistics vessels. 

DP Operations Guidance - Part 2 - Appendix 1 - MODUs 

DP Operations Guidance - Part 2 - Appendix 2 - Project Construction Vessels  

DP Operations Guidance - Part 2 - Appendix 3 - Logistics Vessels 

 

  

https://dynamic-positioning.com/files_mailing/DP%20OPERATIONS%20GUIDANCE%20-%20PART%202%20-%20APP%201%20(Rev3%20-%20Apr21)%20MODU.pdf
https://dynamic-positioning.com/files_mailing/DP%20OPERATIONS%20GUIDANCE%20-%20PART%202%20-%20APP%202%20(Rev3%20-%20Apr21)%20VESSELS.pdf
https://dynamic-positioning.com/files_mailing/DP%20OPERATIONS%20GUIDANCE%20-%20PART%202%20-%20APP%203%20(Rev3%20-%20Apr21)%20LOGISTICS%20VESSELS.pdf
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IMCA 

See also IMCA 

IMCA M 130. There are eighteen different types of DP vessels listed in IMCA M103with sections on: 

• Industrial Mission

• Description and Role

• Design Guidance

• Design Considerations

• DP Capability

• Control Systems

• Reference Systems and Sensors

• Power Systems

• Operational Guidance

• Operational Considerations

• Communications

• DP Alert Status

• Gangway Status

• Responsibilities

We recommend that you access IMCA M103before you begin the following sections of this Learning Manual. 

• IMCA have issued the following documents in addition to IMCA M103 which will be explored later in this

section.

• IMCA D 010 Diving operations from vessels operating in dynamically positioned mode

• MCA D 039 FMEA guide for diving systems

• IMCA D 054/IMCA R 020 Remotely operated vehicle intervention during diving operations

• IMCA M 125 Safety interface document for a DP vessel working near an offshore platform

• IMCA M 159 Guidance on thruster-assisted station keeping by FPSOs and similar turret-moored vessels

• IMCA M 223 Guidance for the positioning of dynamically positioned (DP) jack-up vessels on and off the seabed

MARINE SAFETY FORUM 

See also Marine Safety Forum  

182 MSF International guidelines for the safe operation of dynamically positioned offshore supply vessels 

Tandem Loading Guidelines Volume 2 The Use of Towing Assistance for F(P)SO and Shuttle Tanker Operations 

https://www.marinesafetyforum.org/wp-content/uploads/2018/08/Tandem-Loading-Guidelines-REV-D-21.06.18.pdf
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OCIMF 

The Oil Companies International Marine Forum (OCIMF) was formed in response to the growing public concern about 

marine pollution. OCIMF claim to be a leading authority on safety for the global marine industry, has over 100 

member companies, and consultancy status at the IMO. 

Their mission is to lead the global marine industry in the promotion of safe and environmentally responsible 

transportation of crude oil, oil products, petrochemicals and gas, and to drive the same values in the management of 

related offshore marine operations. We do this by developing best practices in the design, construction and safe 

operation of tankers, barges and offshore vessels and their interfaces with terminals. 

Guidelines for Offshore Tanker Operations’ (GOTO) First Edition 2018 

Competence Assurance Guidelines for F(P)SOs 1st Edition 

F(P)SO Heading Control Guidelines 2 November 2020 

THE MISSION - ITS INTERACTION WITH DP REDUNDANCY CONCEPT 

Load limitation priorities, sharing of common supplies (e.g. power, cooling, ventilation), DP3 Fire and Flood (F&F) 

integrity of mission equipment, draught changes (e.g. heavy lifts), wind profile, blocking of PRS signals 

The industrial mission of a dynamically positioned vessel can have a significant impact on the redundancy concept of 

the vessel's systems and equipment. 

Each mission type as identified in ICMA M103are discussed below. We recommend you read IMCA M103 in full. 

See also Power and Position References and Sensors, and reference systems & sensors (general considerations from a 

mission perspective) and Operational Planning and Decision Support Tools 

file:///C:/Users/MAT/Downloads/‘Guidelines%20for%20Offshore%20Tanker%20Operations’%20(GOTO)%20First%20Edition%202018
https://www.ocimf.org/publications/books/competence-assurance-guidelines-for-f-p-sos
https://www.ocimf.org/publications/information-papers/f-p-so-heading-control-guidelines
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REFERENCE SYSTEMS & SENSORS (GENERAL CONSIDERATIONS FROM A MISSION PERSPECTIVE) 

See also DP Position Reference Systems and Sensors 

FIGURE 64 - DECISION TREE FOR APPROPRIATE POSITION REFERENCE SOLUTIONS 
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MTS have written three documents that apply to vessels engaged in the industrial missions of mobile offshore 

drilling (MODUs), project construction, and logistics vessels.

DP Operations Guidance - Part 2 - Appendix 1 - MODUs 

DP Operations Guidance - Part 2 - Appendix 2 - Project Construction Vessels 

DP Operations Guidance - Part 2 - Appendix 3 - Logistics Vessels 

In these documents tables and supporting notes are provided to help position reference choices. This data is 

provided in this learning material in the Position Reference Systems and Sensors chapter.

https://dynamic-positioning.com/files_mailing/DP%20OPERATIONS%20GUIDANCE%20-%20PART%202%20-%20APP%201%20(Rev3%20-%20Apr21)%20MODU.pdf
https://dynamic-positioning.com/files_mailing/DP%20OPERATIONS%20GUIDANCE%20-%20PART%202%20-%20APP%202%20(Rev3%20-%20Apr21)%20VESSELS.pdf
https://dynamic-positioning.com/files_mailing/DP%20OPERATIONS%20GUIDANCE%20-%20PART%202%20-%20APP%203%20(Rev3%20-%20Apr21)%20LOGISTICS%20VESSELS.pdf
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OPERATIONAL PLANNING (GENERAL CONSIDERATIONS FROM A MISSION PERSPECTIVE) 

See also Operational Planning and Decision Support Tools 

MTS DP Operations Guidance - Part 1 

4.10 ACTIVITY OPERATIONAL PLANNING 

4.10.1 In recognizing that exposure to risks manifests itself during vessel operations it is recommended that 

activities performed by DP vessels should be subject to planning and preparation. In planning and preparing for the 

activities the following should be considered and, where appropriate, documented: 

• Configuration for the Critical Activity Mode of Operation (CAMO) or, where appropriate, the Task

Appropriate Mode (TAM).

• Preparation of the Activity Specific Operating Guidelines (ASOG), including onboard discussion with all

relevant stakeholders as part of the pre-project execution/ activity.

• Discussion to be included in pre-project execution readiness checklist.

• Capabilities of the vessel, both intact and residual capability, following Worst Case Failure (WCF).

• Limitations imposed by water depth.

• Consequences of a loss of position and/ or heading.

• Limitations imposed upon operations by residual capability.

• SIMOPS and marine vessel interaction and consequences arising from change of status (Green to Blue,

Yellow or Red).

• The activity being performed and the necessary time to terminate to bring vessel to a safe position upon the

onset of failure.

4.10.2  Activities should include day to day operations, any specific operation relevant to the design of the vessel, as 

well as any unique operations the vessel is called upon to perform.  

4.10.3  Appropriate measures should be in place to clearly identify critical tasks/ operational phases of the activity 

and to ensure that the vessel is set up in Critical Activity Mode of Operation and operating within post WCF 

capability. Where a decision has been made to operate in a TAM a separate ASOG covering TAM should be 

produced.  

Note: The ASOG should be developed by extracting all the relevant information from detailed technical review of the 

vessel’s DP FMEA, operational manuals and project specific procedures. The ASOG should be validated on board.  

4.10.4  On a DP MODU, ASOGs are known as WSOGs. Some owners refer to it as WSOC (Well Specific Operating 

Criteria)  
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DIVE SUPPORT VESSELS 

GENERAL DESCRIPTION / CONSIDERATIONS - SPECIFIC TO MISSION 

A dive support vessel is a vessel specifically designed and equipped to support underwater diving operations, such as 

scientific research, commercial diving, or search and rescue missions. It typically features equipment for diving, such 

as compressors, air tanks, diving bells, and cranes for launching and recovering divers. It may also have additional 

features for safety, such as medical facilities, emergency evacuation equipment, and communication systems. The 

vessel may be used as a platform for divers to enter and exit the water, as well as a base of operations for dive teams 

to plan and coordinate their activities. 

Diving falls into 2 main categories. First, air diving where the divers may enter the water from a basket over the side of 

the vessel and due to the limited depth for air diving tend to be closer to the vessel. Secondly is saturated diving 

where the divers can go to greater depth, breathe mixed gas and are kept under operational pressure for the duration 

of the operation. They will work from a ‘bell’ that would normally be positioned close to the sea bed, but becomes a 

hazard if the DP vessel drifts or drives off position. 

DP vessels offer several hazards to divers including: 

Propeller strikes: Divers may be at risk of being struck by the vessel's propellers (normally the use of tethers should 

ensure sufficient distance is maintained) 

Turbulence and waves: The operation of the thrusters can generate significant turbulence and waves in the 

surrounding water, making it more difficult for divers to maintain their position and stability. 

Debris: The thrusters can create a discharge of debris, including mud, sand, and rocks, which can pose a hazard to 

divers who are in the water. 

Noise: The operation of the thrusters can generate significant noise levels, which can be harmful to divers' hearing 

and affect their ability to communicate with the dive team. 

Reduced visibility: The operation of the thrusters can create a cloud of sediment or bubbles in the water, reducing 

visibility and making it more difficult for divers to navigate and carry out their tasks. 

However, the most critical hazard would be a DP failure that results in a loss of position. In the event of a DP failure, 

the vessel may not be able to safely evacuate divers who are in the water, increasing the risk of injury or death. 

IMCA M103offers a whole section on the A1-1 Industrial Mission of Diving Support Vessels. While we cannot 

reproduce the section here in its entirety, we do recommend you read it in full if you work on or with an SOV. The 

section headings are as follows: 

• A1-1 Industrial Mission

• A1-1.1 Description and Role

• A1-2 Design Guidance

• A1-2.1 Design Considerations

• A1-2.2 DP Capability

• A1-2.3 Control Systems

• A1-2.4 Reference Systems and Sensors

• A8-2.5 Power Systems

• A1-3.1 Operational Guidance

• A1-3.2  Operational Considerations

• A1-3.3  Communications

• A1-3.4  DP Alert Status

• A1-3.5 Responsibilities
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REFERENCE SYSTEMS & SENSORS - SPECIFIC TO MISSION 

See also DP Position Reference Systems and Sensors and Reference Systems and Sensors (general considerations from 

a mission perspective) 

Open water Close to a structure 

DGNSS DGNSS 

Acoustics (USBL) Acoustics (USBL) 

Tautwire Tautwire 

Laser 

Radar 

IMCA M103 offers the following guidance for position reference systems and sensors  for dive support vessels and 

must be read in conjunction with IMCA M103 in its entirety. 

A1-2.4 Reference Systems and Sensors 

At least three independent position reference systems and three independent heading reference sensors should be 

in use for diving operations.  

Both surface and seabed referenced systems should be fitted providing a combination of both absolute and relative 

references.  

At least two different measurement principles should be employed for the position reference systems at any time; 

three principles should be employed whenever possible. When operating close to a surface structure then at least 

one relative reference should be in use.  

Power for the position references should be supplied from different redundancy groups to prevent the worst case 

single failure resulting in the loss of all position references.  

Position reference systems should be resistant to interference from diving operations. 

Hull transducers and seabed transponders used for acoustic systems should be positioned to minimise possible 

attenuation caused by bubbles in the water column.  

OPERATIONAL CONSIDERATIONS & PLANNING - SPECIFIC TO MISSION 

IMCA D -101 Rev. 2 – July 2000 as its name suggests is used by the diving division of IMCA, rather than the marine 

committee and contains some technical details for divers and tier superintendents. However it also contains the 

following for vessel’s master and DPOs. 

Vessel masters 

The master of a vessel is ultimately responsible for the safety of the vessel and all personnel working on or from it. 

He can veto the start, or order the termination, of a diving operation through the diving supervisor. 

DP operators 

The DP operator (dynamic positioning control system operator) in charge of the DP system must be suitably trained 

and experienced. The DP operator is responsible for the station-keeping of the vessel, and must keep the other 

relevant control centres of the vessel informed of changes in operational conditions and circumstances, e.g. dive 

control). 

Section 4.2 discusses the possible improvement of diver’s safety by deselecting thrusters. 
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Isolation of thrusters or propellers 

The feasibility of improving operational safety by deselecting or isolating relevant thrusters or propellers should be 

considered as part of the risk assessment. This can only be decided by the vessel master. If this is considered to be a 

viable procedure, the work scope should take account of the reduced capability, and arrangements should be made 

to ensure that thruster units and/or propellers, which have been isolated or stopped, remain stopped and isolated 

whenever divers are in the water. 

And section 6 discusses vessel movement while the divers are deployed. 

6 VESSEL MOVEMENT LIMITATIONS 

A diving support vessel under stable DP control may execute changes to a previously agreed position or heading 

without recalling the divers to the deployment device, provided all relevant personnel have been advised, and that 

the DP operator and the diving supervisor are both satisfied with the following criteria: 

• the move can be executed safely

• umbilical’s and other diving-related work lines (see Section 7.2) are clear and will remain so during the

move

• divers understand the move and are not endangered by it

• divers can easily reach the deployment device

• three position references will be on-line throughout the move

• the move is executed at low speed

• change of heading and position are not carried out simultaneously

• the move can be stopped at any time

• the move will not exceed the scope of any one of the three position references

• the move will be stopped if one position reference has to be repositioned and this results in only two

position reference systems being on-line

• the DP operator will verify the move input before execution

• due account has been taken of the selected centre of rotation when heading is to be changed.

If the DP operator has any doubts about the safety of the move, he should instruct the diving supervisor to recall the 

divers to the deployment device and stop the move to reassess the safety of proceeding. 

IMCA M103 offers the following operational considerations for dive support vessels and must be read in conjunction 

with IMCA M103 in its entirety. 

IMCA M103A1-3.1 Operational Considerations 

For additional information please refer to IMCA D 010 – Diving operations from vessels operating in dynamically 

positioned mode. The following should be considered:  

• The time to terminate for diving operations, this is influenced by dive depth, environmental conditions and

nature of diver’s worksite;

• The power plant and thrusters are to be suitably configured prior to commencing diving operations;

• The most robust fault-tolerant switchboard configuration is most likely to be achieved by operating in open bus

tie mode. The switchboard may be configured with closed bus ties provided that the FMEA and a thorough

analysis have demonstrated that this provides an equivalent degree of fault tolerance to open bus tie mode;

• The integrity of seabed position references may be affected by diver activity;

• These reference systems (including associated clump weights) should be managed by the DPO in close co-

operation with the diving supervisor to ensure that sufficient reference redundancy is maintained and that risk

to divers and subsea infrastructure is minimised;

• The proximity of diver deployment and recovery devices to subsea hazards should be considered; vessel drift-

off direction should be verified if there are risks of fouling umbilical’s and deployment systems. Diver
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deployment devices should be positioned above the level of potential underwater obstructions where 

practicable;  

• Environmental limits for the diving operations may be governed by the heave limits of deployment devices

rather than by the vessel’s ability to maintain position;

• The DPO should be provided with information identifying all secured down-lines and subsea lifts by the diving

supervisor;

• Resetting or repositioning position reference systems during a dive should be avoided, however this may be

permitted if it is not carried out simultaneously with a vessel change of heading or position and where it can be

completed quickly and safely. Station keeping should be stable prior to deselecting the reference from DP;

• Seabed acoustic devices utilised by the DP system may only be moved by divers with the direct permission of

the DPO and under the supervision of the diving supervisor;

• Relative position reference systems for the DP control system should only be used when the remote reference

point is static. Are lative system reference point may be fitted on a floating structure where minimal movement

has been verified. Non-fixed reference points may be used to monitor and alert the DPO of movement of

adjacent floating structures where the reference is not part of the DP system;

• In determining safe separation limits between the DP diving vessel and an adjacent fixed structure, the

following is recommended:

i) the vessel position footprint under normal operating conditions should not exceed 50% of a

defined critical excursion limit

ii) the critical position excursion limit should not exceed 50% of the separation distance between the

vessel and adjacent structure

iii) minimum separation between any point of the DP diving vessel and the adjacent structure should

normally not be less than 10m.

IMCA M103 offers the following operational planning for dive support vessels and must be read in conjunction with 

IMCA M103 in its entirety. 

A1-3.2 Operational Planning  

Where appropriate the following should be documented: 

• Risk assessment for the loss of vessel position at all stages of the diving operation;

• Assessment of the potential drift-off rate and direction, in conjunction with an assessment of the time to

terminate (time necessary to recover divers to a position above adjacent subsea obstructions);

• Configuration of DP related systems for the critical activity mode of operation (CAM);

• Activity specific operating guidelines (ASOG) to provide a decision support tool for the DPO in the event of loss

of DP critical systems, and the procedures necessary to safely recover divers to the vessel;

• Permission to dive – to include the conduct of specific DP system checks, the obtaining of approval/permits

from relevant personnel and the exchange of necessary information between vessel control positions and

adjacent installation (if applicable);

• An operations plot at the DP and dive control positions displaying the relative positions of the vessel, the diver’s

deployment device, diver’s work site, and any known obstructions;

• Diver umbilical length diagrams where a risk exists of divers or their umbilical’s coming into contact with vessel

thrusters. Umbilical lengths for the divers should prevent approach within 5m of the nearest thruster. The
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standby diver umbilical length should prevent approach closer than 3m to the nearest thruster so as to 

facilitate rescue of divers if required.  
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PIPE LAY/CABLE LAY 

GENERAL DESCRIPTION / CONSIDERATIONS - SPECIFIC TO MISSION 

A pipe laying vessel is a ship that is designed and equipped for installing underwater pipelines. It typically has a 

specialized derrick or crane system for handling and laying large sections of pipeline, as well as other equipment for 

handling and welding the pipes together. The ship also has accommodation and support facilities for the crew and 

technicians.  

The three types of pipe laying systems commonly used are: 

1. S-Lay pipe laying operations involve laying pipeline sections in a curved or S-shaped pattern from the stern of

the vessel. The pipe is held under tension by tensioners and is gradually lowered into the water and placed on

the seabed. This method is well suited for deep water installations and is capable of laying large diameter

pipes.

The following steps summarize the S-Lay process:

• Loading: The pipes are loaded onto the vessel and positioned at the stern.

• Welding: The pipes are welded together to form a continuous pipeline.

• Tensioning: Tensioners are used to apply tension to the pipeline to control its curvature.

• Laying: The pipeline is gradually lowered into the water and placed on the seabed.

• Backfilling: The gap between the pipe and seabed is backfilled with material to provide stability and

support.

• Burial: The pipeline is buried to protect it from damage caused by fishing or anchor dragging.

The S-Lay system is a flexible and efficient method of installing pipelines in deep waters, but it requires a 

specialized vessel with a large deck area and a specialized crane system for handling the pipes. 

2. J -Lay pipe laying operations involve laying pipeline sections vertically from the bow or stern of the vessel,

using a tower or derrick structure. This method is well suited for laying large diameter pipes and is capable of

handling heavy pipe sections.

The following steps summarize the J-Lay process:

• Loading: The pipes are loaded onto the vessel and positioned near the tower.

• Welding: The pipes are welded together to form a continuous pipeline.

• Lifting: The pipeline is lifted vertically by the tower and positioned over the seabed.

• Lowering: The pipeline is gradually lowered into the water and placed on the seabed.

• Backfilling: The gap between the pipe and seabed is backfilled with material to provide stability and support.

• Burial: The pipeline is buried to protect it from damage caused by fishing or anchor dragging.

The J-Lay system is a flexible and efficient method of installing pipelines in deep waters, but it requires a 

specialized vessel with a large deck area and a specialized tower or derrick system for handling the pipes. It also 

requires a relatively stable seabed for accurate placement of the pipeline. 

3. Reel-Lay pipe laying operations involve winding the pipeline sections onto a large storage reel on the vessel

and deploying it from the vessel in a controlled manner. This method is well suited for shallow water

installations and for laying pipelines in areas with limited seabed access.

The following steps summarize the Reel-Lay process:

• Loading: The pipes are loaded onto the vessel and positioned on the storage reel.

• Welding: The pipes are welded together to form a continuous pipeline.

• Winding: The pipeline is wound onto the storage reel, ready for deployment.

• Deployment: The pipeline is deployed from the reel and placed on the seabed.

• Backfilling: The gap between the pipe and seabed is backfilled with material to provide stability and support.
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• Burial: The pipeline is buried to protect it from damage caused by fishing or anchor dragging. 

 

The Reel-Lay system is a flexible and efficient method of installing pipelines in shallow waters and in areas with limited 

seabed access, but it requires a specialized vessel with a large deck area and a specialized reel system for handling the 

pipes. The reel-lay method also limits the maximum size and length of the pipeline that can be installed. 

Each type of system has its own advantages and disadvantages, and the choice of system depends on the specific 

project requirements, such as the depth of the water, the length and size of the pipeline, and the environmental 

conditions. 

A cable lay vessel is a specialized ship used for laying and burying underwater communication or power cables. It is 

equipped with machinery and tools for handling, deploying, and burying the cables, including a winch system, a plow 

or jetting system, and storage reels. The vessel may also have facilities for splicing and repairing the cables, as well as 

accommodation and support systems for the crew. 

• The cable lay process involves laying underwater communication or power cables from a cable lay vessel. The 

following steps summarize the cable lay process: 

• Loading: The cable is loaded onto the vessel and positioned on the storage reel. 

• Splicing: The cable is spliced together to form a continuous cable, if necessary. 

• Winding: The cable is wound onto the storage reel, ready for deployment. 

• Deployment: The cable is deployed from the vessel and placed on the seabed. 

• Bury: The cable is buried to protect it from damage caused by fishing or anchor dragging. 

• Monitoring: The cable is monitored during and after deployment to ensure it is laid correctly and to detect 

any faults. 

• Repair: If necessary, the cable is repaired using specialized equipment carried on the cable lay vessel. 

 

The cable lay process requires specialized equipment and trained personnel, as well as careful planning and 

coordination to ensure the cable is laid correctly and without damage. The depth of the water, the length and size of 

the cable, and the environmental conditions can all affect the cable lay process.  

Tension in the cable can add an additional external force to the DP system that the DPO must be aware of. 

Additionally, sea floor topography can affect the position of the cable and the vessel, particularly in shallow water or 

areas with irregular seabed and add an additional external force to the DP system. 

IMCA M103offers a whole section on the A1-1 Industrial Mission of Pipelay Vessels. While we cannot reproduce the 

section here in its entirety, we do recommend you read it in full if you work on or with an SOV. The section headings 

are as follows: 

• A2-1 Industrial Mission  

• A2-1.1 Description and Role  

• A2-2 Design Guidance  

• A2-2.1 Design Considerations  

• A2-2.2 DP Capability 

• A2-2.3 Control Systems  

• A2-2.4 Reference Systems and Sensors  

• A2-2.5 Power Systems  

• A2-3.1 Operational Guidance  

• A2-3.2  Operational Considerations  

• A2-3.3  Communications  

• A2-3.4  DP Alert Status  

• A2-3.5 Responsibilities  
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REFERENCE SYSTEMS & SENSORS - SPECIFIC TO MISSION 

See also DP Position Reference Systems and Sensors and Reference Systems and Sensors (general considerations from 

a mission perspective) 

Open water Close to a structure 

DGNSS (Inertial) DGNSS (Inertial) 

Acoustics (inertial) 
LBL & USBL 

Acoustics (inertial) 
LBL & USBL 

Tautwire (<400m) Tautwire (<400) 

 Laser 

 Radar 

  

 

IMCA M103 offers the following guidance for position reference systems and sensors for pipe lay vessels and must be 

read in conjunction with IMCA M103 in its entirety. 

 

A2-2.4  Reference Systems and Sensors  

At least three independent position reference systems and three independent heading reference sensors should be 

in use for critical pipelay operations.  

Power for the position references should be supplied from different redundancy groups to prevent the worst case 

failure resulting in the loss of all position references.  

In shallow water, or when working in close proximity to offshore installations, at least two different measurement 

principles should be employed for the reference systems.  

In deep water and open water locations there may be a reliance on satellite based position references, satellite 

based systems should be sourced from different manufacturers to avoid software induced common cause failures. 

Independence should be provided by the separation of power supplies. Different methods for differential corrections 

should be employed. No single failure should result in the loss of more than one position reference system. 

Consideration should be given to using position reference systems in combination with inertial navigation systems 

to filter short term instability.  

When engaged in cargo operations with another vessel operating on DP, relative position reference systems should 

only be used by one vessel where the other is the fixed reference.  

A pipe tension sensor may be interfaced to the DP control system; in such cases it is essential that the tension input 

is accurate, has redundancy and is reliable. This also applies to any winch used to assist particular operations such 

as pipeline pull in. Where redundancy or fail safe cannot be demonstrated then manual input of pipe tension may 

be permissible.  

 

OPERATIONAL CONSIDERATIONS & PLANNING - SPECIFIC TO MISSION 

IMCA M103offers the following operational planning for pipe lay vessels and must be read in conjunction with IMCA 

M103 in its entirety. 

A2-3.1 Operational Considerations  

The following should be considered when planning DP pipelay operations:  
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• Depending on the pipelaying mode utilised there may be a long time to terminate operations. Flexible pipes and 

umbilical’s cannot be terminated midway through the lay operation without significant damage occurring to the product 

through cutting, however rigid pipes can be terminated at any point with the product end being capped and lowered to 

the seabed;  

• If pipe tension and catenary are not maintained then damage to the product, pipelay equipment and injury to personnel 

may occur;  

• Rapid changes in pipe tension may cause instability in position if not accurately modelled in the DP system;  

• Significant propulsion power may be required to maintain a horizontal component of pipe tension; this may reduce the 

position keeping capability in response to environmental forces;  

• Availability and diversity of position references may be limited in open water and deep water;  

• The pipelay activity may restrict choice of heading;  

• Initiation and completion activities may be subject to more strict environmental and vessel motion limits than those for 

lay activities;  

• The master and each DPO should be aware of the required tensions used for pipelay operations and the appropriate 

emergency responses;  

• The pipelay supervisor should have instruction in the basic operation of the dynamic positioning system and the 

capabilities of the vessel in order to understand the potential vessel responses to requests for changes in position.  
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ROV SUPPORT  

GENERAL DESCRIPTION / CONSIDERATIONS - SPECIFIC TO MISSION 

A Remotely Operated Vehicle (ROV) vessel is a maritime vessel equipped with underwater drones (ROVs) used for 

various subsea operations. The following steps summarize the operations of an ROV vessel: 

1. Loading: The ROV and associated equipment are loaded onto the vessel. 

2. Deployment: The ROV is deployed into the water and remotely controlled from the vessel. 

3. Surveying: The ROV is used to survey the underwater environment, including the seabed, pipelines, and 

subsea infrastructure. 

4. Inspection: The ROV is used to inspect subsea structures and equipment for damage or wear. 

5. Maintenance: The ROV is used to perform maintenance and repair work on subsea structures and equipment. 

6. Data collection: The ROV is used to collect data and samples from the underwater environment. 

7. Recovery: The ROV is recovered onto the vessel after the mission is completed. 

ROV vessels are equipped with specialized systems and equipment to support ROV operations, including launch and 

recovery systems, control systems, and data communication systems. The ROVs themselves are equipped with various 

tools, cameras, and sensors to support their mission. ROV vessels are used in a wide range of subsea operations, from 

surveying and inspection to maintenance and repair, and play an important role in the offshore oil and gas industry, as 

well as in scientific research and environmental monitoring. 

 

IMCA M103offers a whole section on the A1-1 Industrial Mission of ROV Support Vessels. While we cannot reproduce 

the section here in its entirety, we do recommend you read it in full if you work on or with an SOV. The section 

headings are as follows: 

 

• A3-1 Industrial Mission  

• A3-1.1 Description and Role  

• A3-2 Design Guidance  

• A3-2.1 Design Considerations  

• A3-2.2 DP Capability 

• A3-2.3 Control Systems  

• A3-2.4 Reference Systems and Sensors  

• A3-2.5 Power Systems  

• A3-3.1 Operational Guidance  

• A3-3.2  Operational Considerations  

• A3-3.3  Communications  

• A3-3.4  DP Alert Status  

• A3-3.5 Responsibilities  

 

REFERENCE SYSTEMS & SENSORS - SPECIFIC TO MISSION 

See also DP Position Reference Systems and Sensors and Reference Systems and Sensors (general considerations from 

a mission perspective) 
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Open water Close to a structure 

DGNSS (Inertial) DGNSS (Inertial) 

Acoustics (inertial) 
LBL & USBL 

Acoustics (inertial) 
LBL & USBL 

Tautwire (<400m) Tautwire (<400) 

Laser 

Radar 

IMCA M103 offers the following guidance for position reference systems and sensors for ROV support vessels and 

must be read in conjunction with IMCA M103 in its entirety. 

A3-2.4  Reference Systems and Sensors 

At least three independent position reference systems should be in use for critical activities where fault-tolerant 

operation is required.  

When working in close proximity to surface structures at least two different measurement principles should be 

employed for reference systems, one of which should be a relative position reference system.  

Power for the position references should be supplied from different redundancy groups to prevent the worst case 

failure resulting in the loss of all position references.  

OPERATIONAL CONSIDERATIONS & PLANNING - SPECIFIC TO MISSION 

IMCA M103offers the following operational considerations for ROV vessels and must be read in conjunction with 

IMCA M103 in its entirety. 

A3-3.1 Operational Considerations  

The following should be considered when planning DP ROV operations: 

• ROV operations usually have a short time to terminate; providing there are no adjacent structures then loss of

DP control may not have serious consequences for the vessel. Recovery of the ROV to surface may be

protracted but should not be prevented by an inability to maintain position;

• In low risk operating conditions the DP system need not be configured to be fault-tolerant (TAM);

• Availability and diversity of position reference systems may be limited in open water and in relative location DP

operations;

• Acoustic position reference systems are frequently used for tracking mobile ROV beacons, potential

interference with DP position references should be minimised when using such systems. ROV beacons should

be operated in responder mode where practicable;

• There may be a reliance on satellite based position references when in deep and/or open water where the risks

associated with an inability to maintain position are low, this should be documented in the CAM/TAM;

• Use of the ROV beacon as a ‘fixed’ position reference to facilitate a constant offset between vessel and ROV

should be avoided as this configuration necessitates the use of a single DP reference and may result in high

propulsion power demand if the speed or direction of travel of the ROV changes rapidly;
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• Use of the ROV beacon as a ‘fixed’ position reference may be permissible when other references have failed 

and when the ROV has been instructed to fix its position through attachment to a seabed structure, or by 

setting down on the seabed;  

• ROV launch and recovery operations may be subject to tighter environmental and vessel motion limits than 

during the ROV dive;  

• It is generally acceptable for the vessel to adopt a heading which minimises vessel motion and/or thruster 

loads unless proximity to surface structures or the needs of ROV launch/ recovery operations dictate otherwise.  
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CRANE VESSELS (NOT REQUIRED BY THE NAUTICAL INSITUTE BUT IN IMCA M 103 ) 

GENERAL DESCRIPTION / CONSIDERATIONS - SPECIFIC TO MISSION 

The primary operational role of the vessel is lifting offshore structures, including installation and subsequent 

decommissioning of offshore structures and modules.  

DP crane vessels may be monohull or semi-submersible vessels provided with large capacity cranes or derricks.  

Crane vessels may either transport the items intended for lifting or transfer the lift offshore between a transport 

vessel/barge and the installation location.  

Large capacity crane vessels predominantly operate with the lifting hook above sea level or in shallow immersion due 

to the limited length of lifting wires and the effects of sea water on blocks and wires. 

Largemassstructuresforsubmergedseabedinstallationaregenerallyinstalledbymeans of buoyancy lift.  

Heavy lift crane operations are sensitive to wind speed and sea state.  

Crane vessels may be either pure crane vessels or multi-purpose vessels, alternative functions may be operable in 

environmental conditions which would preclude lifting operations.  

A motion compensated gangway may be provided to facilitate personnel transfer between the crane vessel and the 

installation/decommissioning site.  

The ballast arrangements of crane vessels are to be capable of ensuring adequate stability and controlling trim and 

heel at all times during lifting.  

Lifting operations are conducted in close proximity to other vessels or offshore structures and tugs and barges may be 

required to manoeuvre under the crane hook. Crane vessels regularly operate in close proximity to offshore structures 

when lifting.  

The consequences of loss of vessel position may include injury to personnel, damage to the suspended load and to the 

adjacent offshore installation or support vessels, damage to the crane vessel and environmental pollution.  

IMC M103offers a whole section on the A6-1 Industrial Mission of Service Operations Vessels (SOV). While we cannot 

reproduce the section here in its entirety, we do recommend you read it in full if you work on or with an SOV. The 

section headings are as follows: 

• A4-1 Industrial Mission  

• A4-1.1 Description and Role  

• A4-2 Design Guidance  

• A4-2.1 Design Considerations  

• A4-2.2 DP Capability 

• A4-2.3 Control Systems  

• A4-2.4 Reference Systems and Sensors  

• A4-2.5 Power Systems  

• A4-3.1 Operational Guidance  

• A4-3.2  Operational Considerations  

• A4-3.3  Communications  

• A4-3.4  DP Alert Status  

• A4-3.5 Gangway Status  

• A4-3.5 Responsibilities  
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REFERENCE SYSTEMS & SENSORS - SPECIFIC TO MISSION 

See also DP Position Reference Systems and Sensors and Reference Systems and Sensors (general considerations from 

a mission perspective) 

 

Open water Close to a structure 

DGNSS (Inertial) DGNSS (Inertial) 

Relative GNSS Relative GNSS 

Acoustics (inertial) 
LBL & USBL 

Acoustics (inertial) 
LBL & USBL 

Tautwire (<400m) Tautwire (<400) 

 Laser 

 Radar 

  

 

 

IMCA M103 offers the following guidance for position reference systems and sensors for crane vessels and must be 

read in conjunction with IMCA M103 in its entirety. 

A4-2.4 Reference Systems and Sensors 

At least three independent position reference systems using a minimum of two measurement principles should be in 

use during lifting operations or when in close proximity to another vessel or structure. 

At least three independent heading reference sensors for the DP system should be provided. 

When working in close proximity to fixed structures then at least one relative position reference system should be 

used. If the adjacent structure is floating and a relative separation needs to be maintained then at least two of the 

position references used should be relative systems. 

Reference systems should be selected so as to minimise possible degradation during load transfer, changes in 

draught and changes in position of the suspended load. 

Power for position references should be supplied from different redundancy groups to prevent the worst case failure 

resulting in the loss of all position references. 

When the vessel is manoeuvring clear of other vessels or structures then a minimum of two position reference 

systems should be in use with a third immediately available. 

At least three independent wind sensors should be provided, positioned to allow for local disruption of wind flow 

caused by crane and lift position, information should be corrected to a common height at the DP control station. 

OPERATIONAL CONSIDERATIONS & PLANNING - SPECIFIC TO MISSION 

IMCA M103offers the following operational considerations for crane vessels and must be read in conjunction with 

IMCA M103 in its entirety. 

A4-3.1 Operational Considerations 

The following should be considered when planning DP operations: 
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• Lifting operations prior to connection of rigging may be characterised by a short to medium time to terminate. 

Once rigging has been connected or lifting commenced there may be no possibility to safely terminate the lift 

before actual completion of the operation. This should be identified during operational planning and the 

duration of such activities minimised; 

• Position instability may occur during periods of rapid load transfer; 

• Lifting operations are subject to wind and wave limits. Wind forces may be high due to the size and shape of 

the vessel structure and lift, and may vary significantly depending on the position of the cranes; 

• The risk that radar or laser range-finding position reference instruments may have the line of sight with their 

target obstructed by the lift should be analysed and mitigated; 

• The risk that the signal from satellite derived position reference systems may be affected by the movement of 

the crane jib and or load should be analysed and mitigated; 
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HEAVY LIFT  

GENERAL DESCRIPTION / CONSIDERATIONS - SPECIFIC TO MISSION 

Heavy lift vessels play a crucial role in the offshore oil and gas industry, as well as in the construction and installation 

of offshore platforms, wind turbines, and subsea pipelines. To ensure safe and successful operations, heavy lift vessels 

are equipped with a range of systems and equipment, including dynamic positioning systems, load monitoring 

systems, and navigation and communication systems. 

The following steps summarize the operations of a heavy lift vessel: 

1. Loading: The heavy structure is loaded onto the vessel using cranes or other specialized equipment. 

2. Transport: The vessel transports the heavy structure to the installation site. 

3. Positioning: The vessel uses dynamic positioning systems to maintain its position over the installation site. 

4. Installation: The heavy structure is installed using the vessel's cranes or other specialized equipment. 

5. Ballasting: The vessel may adjust its ballast to ensure stability during the installation process. 

6. Securing: The heavy structure is secured in place using mooring systems or other specialized equipment. 

7. Completion: The installation process is completed and the vessel departs the site. 

 

REFERENCE SYSTEMS & SENSORS - SPECIFIC TO MISSION 

See also DP Position Reference Systems and Sensors and Reference Systems and Sensors (general considerations from 

a mission perspective) 

 

Open water Close to a structure 

DGNSS (Inertial) DGNSS (Inertial) 

Relative GNSS Relative GNSS 

Acoustics (inertial) 
USBL 

Acoustics (inertial) 
USBL 

 Laser 

 Radar 

  

  

 

IMCA M103 offers the following guidance for position reference systems and sensors for heavy lift vessels and must 

be read in conjunction with IMCA M103 in its entirety. 

A4-2.4  Reference Systems and Sensors  

At least three independent position reference systems using a minimum of two measurement principles should be in use during 

lifting operations or when in close proximity to another vessel or structure.  

At least three independent heading reference sensors for the DP system should be provided.  
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When working in close proximity to fixed structures then at least one relative position reference system should be used. If the 

adjacent structure is floating and a relative separation needs to be maintained then at least two of the position references used 

should be relative systems.  

Reference systems should be selected so as to minimise possible degradation during load transfer, changes in draught and 

changes in position of the suspended load.  

Power for position references should be supplied from different redundancy groups to prevent the worst case failure resulting in 

the loss of all position references.  

When the vessel is manoeuvring clear of other vessels or structures then a minimum of two position reference systems should 

be in use with a third immediately available.  

At least three independent wind sensors should be provided, positioned to allow for local disruption of wind flow caused by 

crane and lift position, information should be corrected to a common height at the DP control station.  

OPERATIONAL CONSIDERATIONS & PLANNING - SPECIFIC TO MISSION 

IMCA M103offers the following operational considerations for heavy lift vessels and must be read in conjunction with 

IMCA M103 in its entirety. 

A5-3.1 Operational Considerations  

The following should be considered when planning DP operations:  

• Float-over operations prior to mating and commencement of load transfer may be characterised by a short 

time to terminate. Once load transfer has commenced there may be no possibility to safely terminate the float-

over before actual completion of the operation. This should be identified during operational planning and the 

duration of such activities minimised;  

• Position instability may occur during periods of rapid load transfer;  

• Due to the critical nature of vertical motion, consideration should be given to the detection  

• of possible movements of fresh water (freshets) that could cause draught to change;  

• The minimum float-over clearance will be determined based on vessel draught, environmental conditions and 

maximum motion amplitudes at the mating points;  

• Where fenders are fitted to distribute contact load the effects of moderate horizontal forces experienced 

through such contact loads should be anticipated;  

• Lifting operations are subject to wind and wave limits. Wind forces may be high due to the size and shape of 

the load, and may vary significantly depending on the position of vessel equipment such as cranes;  

• The risk that radar or laser range-finding position reference instruments may have the line of sight with their 

target obstructed by the lift should be analysed and mitigated;  

• A vessel emergency escape route should always be planned.  
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FLOAT OVER 

GENERAL DESCRIPTION / CONSIDERATIONS - SPECIFIC TO MISSION 

Float-over vessels are used to install large offshore structures, such as platforms, onto the seabed. The following steps 

summarize the operations of a float-over vessel: 

1. Loading: The platform is loaded onto the vessel using cranes or other specialized equipment.

2. Transport: The vessel transports the platform to the installation site.

3. Positioning: The vessel uses dynamic positioning systems to maintain its position over the installation site.

4. Floating: The platform is floated over the prepared foundation on the seabed using ballast tanks or other

specialized equipment.

5. Sinking: The platform is gradually sunk onto the foundation using controlled ballasting or other methods.

6. Securing: The platform is secured in place using mooring systems or other specialized equipment.

7. Completion: The installation process is completed and the vessel departs the site.

Float-over vessels are equipped with ballast control systems, dynamic positioning systems, and other specialized 

equipment to support the floating and sinking of the platform. The success of a float-over operation depends on 

precise control of the vessel's position and ballast, as well as the coordination of the various installation systems. 

Float-over vessels play an important role in the installation of offshore platforms and other structures in the offshore 

oil and gas industry. 

Specialist systems which may be fitted to facilitate load transfer include: 

• Leg mating units (LMUs) or shock absorbers fitted at the interface between the topside structure and the host

structure or vessel to dampen vertical and horizontal motions and assist with even load distribution;

• Rapid load transfer systems such as hydraulic jacks – these may operate in conjunction with the ballast system

to facilitate rapid transfer of the topside structure to/from the host structure and establishment of a safe

clearance between the structure and the vessel.

Fendering systems may be used to allow contact to be tolerated without compromising structural integrity where the 

vessel operates in close proximity to structures or other vessels. 

A motion compensated gangway may be provided to facilitate personnel transfer between the float- over vessel and 

the installation/decommissioning site. 

Float-over operations are conducted in close proximity to offshore structures and may be assisted by tugs and other 

vessels. High accuracy position keeping is required. 

The consequences of loss of vessel position may include injury to personnel, damage to the vessel and its load and to 

the adjacent offshore installation or support vessels and environmental pollution. 

IMC M103offers a whole section on the A5-1 Industrial Mission of Float-over Vessels. While we cannot reproduce the 

section here in its entirety, we do recommend you read it in full if you work on or with an SOV. The section headings 

are as follows: 

• A5-1 Industrial Mission

• A5-1.1 Description and Role

• A5-2 Design Guidance

• A5-2.1 Design Considerations

• A5-2.2 DP Capability

• A5-2.3 Control Systems
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• A5-2.4 Reference Systems and Sensors  

• A5-2.5 Power Systems  

• A5-3.1 Operational Guidance  

• A5-3.2  Operational Considerations  

• A5-3.3  Communications  

• A58-3.4  DP Alert Status  

• A5-3.5 Responsibilities  

 

REFERENCE SYSTEMS & SENSORS - SPECIFIC TO MISSION 

See also DP Position Reference Systems and Sensors and Reference Systems and Sensors (general considerations from 

a mission perspective) 

 

Open water Close to a structure 

DGNSS (Inertial) DGNSS (Inertial) 

Relative GNSS Relative GNSS 

Acoustics (inertial) 
USBL 

Acoustics (inertial) 
USBL 

 Laser 

 Radar 

  

  

 

IMCA M103 offers the following guidance for position reference systems and sensors for float over vessels and must 

be read in conjunction with IMCA M103 in its entirety. 

A5-2.4  Reference Systems and Sensors  

When position keeping relative to a fixed or floating host structure then at least two of the position references in 

use should be relative systems.  

At least three independent position reference systems using a minimum of two measurement principles should be in 

use during float-over operations or when in close proximity to another vessel or structure.  

At least three independent heading reference sensors for the DP system should be provided.  

Reference systems should be selected so as to minimise possible degradation during load transfer, changes in 

draught and changes in position of the load.  

Power for position references should be supplied from different redundancy groups to prevent the worst case failure 

resulting in the loss of all position references.  

When the vessel is manoeuvring clear of other vessels or structures then a minimum of two position reference 

systems should be in use with a third immediately available.  

At least three independent wind sensors should be provided, positioned to allow for local disruption of wind flow 

caused by the load, information should be corrected to a common height at the DP control station.  
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OPERATIONAL CONSIDERATIONS & PLANNING - SPECIFIC TO MISSION  

IMCA M103offers the following operational considerations for float over vessels and must be read in conjunction with 

IMCA M103 in its entirety. 

A5-3.1  Operational Considerations  

The following should be considered when planning DP operations:  

• Float-over operations prior to mating and commencement of load transfer may be characterised by a short 

time to terminate. Once load transfer has commenced there may be no possibility to safely terminate the float-

over before actual completion of the operation. This should be identified during operational planning and the 

duration of such activities minimised;  

• Position instability may occur during periods of rapid load transfer;  

• Due to the critical nature of vertical motion, consideration should be given to the detection of possible 

movements of fresh water (freshets) that could cause draught to change;  

• The minimum float-over clearance will be determined based on vessel draught, environmental conditions and 

maximum motion amplitudes at the mating points;  

• Where fenders are fitted to distribute contact load the effects of moderate horizontal forces experienced 

through such contact loads should be anticipated;  

• Lifting operations are subject to wind and wave limits. Wind forces may be high due to the size and shape of 

the load, and may vary significantly depending on the position of vessel equipment such as cranes;  

• The risk that radar or laser range-finding position reference instruments may have the line of sight with their 

target obstructed by the lift should be analysed and mitigated;  

• A vessel emergency escape route should always be planned.  
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ACCOMMODATION  

GENERAL DESCRIPTION / CONSIDERATIONS - SPECIFIC TO MISSION 

Accommodation vessels are equipped with various systems and amenities to support the comfort and well-being of 

personnel. These may include living quarters, recreation areas, medical facilities, and other amenities. 

Accommodation vessels play an important role in supporting offshore oil and gas operations, as well as in the 

construction and maintenance of offshore structures, such as wind turbines and pipelines. 

The primary operational role of the vessel is to provide accommodation for a workforce engaged on an adjacent 
facility.  

Accommodation vessels are required where sufficient accommodation is not available at the facility or where the 
facility lacks the necessary safety or evacuation equipment.  

Accommodation vessels may be utilised where it is unsafe to provide accommodation on a facility due to the 
proximity of process hazards.  

Accommodation vessels operate in close proximity to offshore facilities and other vessels.  

Personnel transfer arrangements between the accommodation vessel and the facility may consist of gangways, boat 
landings and helicopter decks. For the purpose of this guidance it is assumed that personnel transfer is conducted by 
means of a gangway with the accommodation vessel being in close proximity to the facility it is supporting. The 
gangway may utilise active motion compensation.  

Accommodation vessels may be fitted with a crane to transfer equipment and provisions from a support vessel. 
Theymayalsobeprovidedwithworkshopsorequipmenttofacilitatemaintenance and work tasks on the facility.  

The accommodation vessel may provide temporary services to the adjacent facility such as power, water or 
firefighting services.  

The consequences of loss of vessel position may include injury to personnel, damage to the vessel and to the adjacent 
offshore installation or support vessels and environmental pollution.  

IMC M103offers a whole section on the A6-1 Industrial Mission of Accommodation Vessels. While we cannot 

reproduce the section here in its entirety, we do recommend you read it in full if you work on or with an SOV. The 

section headings are as follows: 

• A6-1 Industrial Mission  

• A6-1.1 Description and Role  

• A6-2 Design Guidance  

• A6-2.1 Design Considerations  

• A6-2.2 DP Capability 

• A6-2.3 Control Systems  

• A6-2.4 Reference Systems and Sensors  

• A6-2.5 Power Systems  

• A6-3.1 Operational Guidance  

• A6-3.2  Operational Considerations  

• A6-3.3  Communications  

• A6-3.4  DP Alert Status  

• A6-3.5 Responsibilities  
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REFERENCE SYSTEMS & SENSORS - SPECIFIC TO MISSION 

See also DP Position Reference Systems and Sensors and Reference Systems and Sensors (general considerations from 

a mission perspective) 

 

Open water Close to a structure 

DGNSS (Inertial) DGNSS (Inertial) 

Relative GNSS Relative GNSS 

Acoustics (inertial) 
USBL 

Acoustics (inertial) 
USBL 

Tautwire (<400m) Tautwire (<400m) 

 Laser 

 Radar 

 Gangway 

 

IMCA M103 offers the following guidance for position reference systems and sensors for accommodation vessels and 

must be read in conjunction with IMCA M103 in its entirety. 

A6-2.4 Reference Systems and Sensors 

At least three independent position reference systems based on at least two different measurement principles 

should be used when transferring personnel or when in close proximity to a facility. 

If a seabed reference system needs to be relocated then two position references may be temporarily allowed 

providing the vessel is stationary with no DP system instability and the gangway is closed to traffic until three 

references are back in use. 

Reference systems should be selected so as to minimise possible interference from adjacent facilities. 

Power for position references should be supplied from different redundancy groups to prevent the worst case failure 

resulting in the loss of all position references. 

When the vessel is manoeuvring clear of other vessels or structures then a minimum of two position reference 

systems should be in use with a third immediately available. 

When position keeping relative to a facility that has small position excursions then at least two independent relative 

position reference systems should be available in conjunction with absolute systems. 

If the combined position excursions of the vessel and facility may exceed the operating limits of the gangway then 

the accommodation vessel should use relative reference systems only, allowing the vessel to follow facility 

movements, at least three relative reference systems should be provided. 

Relative position reference systems should be located as close to the gangway as possible so as to minimise the 

effects of errors in heading references and reference system offsets on the gangway position. 

If the gangway is used as a position reference for the DP system then the integrity of the position reference 

information should be subject to FMEA. 

At least three independent heading reference sensors should be provided. 

OPERATIONAL CONSIDERATIONS & PLANNING - SPECIFIC TO MISSION 
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IMCA M103offers the following operational considerations for accommodation vessels and must be read in 

conjunction with IMCA M103 in its entirety. 

A6-3.1  Operational Considerations  

The following should be considered when planning DP operations:  

• Personnel transfer from an accommodation vessel is usually characterised by a short time to terminate. If the 

accommodation vessel is providing services such as fuel, water or power to the facility then the time for a 

controlled disconnection could be longer. If leaving personnel on the facility is not acceptable then the time to 

terminate should consider the time needed to recall all personnel via the gangway when determining 

operational configuration and limits;  

• Accommodation arrangements are subject to coastal state administration approval. When positioned 

alongside a facility then the facility OIM may have responsibility for some aspects of the accommodation 

arrangements;  

• Decisions relating to accommodation vessel movements should be made in co-operation between those on the 

vessel and the facility. Emergency arrangements should be agreed and documented in the ASOG to prevent 

actions during an emergency being delayed by prolonged communication. Some emergency situations on the 

facility may require that the accommodation vessel remains with the gangway connected during a DP yellow 

alert;  

• Where permitted the accommodation vessel should move clear of the facility between personnel transfers to 

minimise exposure to risks associated with an inability to maintain position;  

• The risk that radar or laser range-finding position reference instruments may have the line of sight with their 

target obstructed by personnel/equipment should be analysed and mitigated;  

• Where position keeping is required relative to a floating facility an assessment of the facility’s allowable 

position footprint and rate of movement should be completed to confirm that this does not exceed the 

capabilities of the accommodation vessel DP system and its gangway;  

• A vessel emergency escape route should always be planned.  

WALK TO WORK 

Accommodation vessels may have walt to work (W2W) gangway way solutions. Det Norske Veritas Ltd (DNV) created 

a joint industry project (JIP) who developed an industry guidance document to assist offshore facility operators in 

achieving safe and efficient personnel transfers to/from their facilities via a gangway.  

They suggest that a W2W vessel may be required to have: 

• Specific station keeping and vessel manoeuvrability capabilities 

• A certified helideck for defined helicopter type and operations 

• Defined accommodation facilities for specified number of persons 

• Man overboard or full standby vessel capability with 2 x FRCs with Personal Locator Beacon (PLB) tracking 

• Specified deck cargo capability 

• Hot-work fabrication workshop 

• Craneage capability to defined specification 

• Pipeline and jacket inspection ROV 

https://www.dnv.com/news/dnv-gl-issues-industry-led-guidance-document-for-walk-to-work-approach-23061
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• Inspection test and maintenance strategies that do not impact W2W operations o Motion monitoring & 

recording systems 

• Radar Early Warning System (REWS) installed 

• Work and rest limitations (e.g. working hours) 

• Personnel minimum requirements such as training certificates 

We recommend that you read this document if you are on a vessel with a W2W gangway solution. 
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DRILLING  

GENERAL DESCRIPTION / CONSIDERATIONS - SPECIFIC TO MISSION 

A drill ship is a type of mobile platform used for offshore drilling operations. It is equipped with a drilling rig and other 

necessary equipment for exploring and extracting oil or natural gas from beneath the ocean floor. The ship's design 

allows for mobility, enabling it to be positioned over various drilling sites. It typically has a large deck area for storing 

and handling drilling equipment, a drilling derrick, and living quarters for crew. It may also have storage tanks, 

processing equipment, and support vessels. 

The primary operational role of the vessel is drilling wells into oil or gas reservoirs, or scientific drilling activities. 

Drilling vessels may also be utilised for maintenance or completion activities on existing wells and are frequently 

provided with ROVs to facilitate subsea intervention, survey and inspection. 

The DP operational requirement is to maintain the drilling vessel in a static position over the well site for the duration 

of the drilling operation. The drilling vessel may need to temporarily offset its position clear of subsea infrastructure to 

conduct tasks where dropped objects may pose a risk. 

Drilling vessels, generally known as mobile offshore drilling units (MODU) may be self-elevating/ bottom standing, 

moored or dynamically positioned (DP); DP vessels have advantages in being able to transit independently, relocate 

rapidly between wells and operate in the greatest water depths. 

Drilling vessels frequently operate in locations subjected to strong sea currents and large wave and wind forces. 

DP drilling operations are generally conducted in open water away from fixed surface structures, but can also be 

conducted near fixed and floating surface structures. DP Drilling activities will be required to operate in close 

proximity to other vessels, for example offshore support vessels and/or ROV, construction, and seismic vessels. 

The consequences of loss of vessel position may include injury to personnel, damage to the vessel and to the drilling 

riser, wellhead, adjacent offshore installations and support vessels as well as environmental pollution. 

IMC M103offers a whole section on the A7-1 Industrial Mission of Service Operations Vessels (SOV). While we cannot 

reproduce the section here in its entirety, we do recommend you read it in full if you work on or with an SOV. The 

section headings are as follows: 

• A7-1 Industrial Mission  

• A7-1.1 Description and Role  

• A7-2 Design Guidance  

• A7-2.1 Design Considerations  

• A7-2.2 DP Capability 

• A7-2.3 Control Systems  

• A7-2.4 Reference Systems and Sensors  

• A7-2.5 Power Systems  

• A7-3.1 Operational Guidance  

• A7-3.2  Operational Considerations  

• A7-3.3  Communications  

• A7-3.4  DP Alert Status  

• A7-3.5 Responsibilities  

 

MTS have developed and entire document for mobile offshore drilling units (MODUs) DP OPERATIONS GUIDANCE - 

PART 2 - APP 1 (Rev3 - Apr21) MODU. If you are serving on a MODU we recommend you access this document in full. 

REFERENCE SYSTEMS & SENSORS - SPECIFIC TO MISSION 

See also DP Position Reference Systems and Sensors and Reference Systems and Sensors (general considerations from 

a mission perspective) 

https://dynamic-positioning.com/files_mailing/DP%20OPERATIONS%20GUIDANCE%20-%20PART%202%20-%20APP%201%20(Rev3%20-%20Apr21)%20MODU.pdf
https://dynamic-positioning.com/files_mailing/DP%20OPERATIONS%20GUIDANCE%20-%20PART%202%20-%20APP%201%20(Rev3%20-%20Apr21)%20MODU.pdf
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Open water Close to a structure 

DGNSS (Inertial) N/A 

Acoustics (inertial) 
USBL & LBL 

 

  

 

 

DP OPERATIONS GUIDANCE - PART 2 - APP 1 (Rev3 - Apr21) MODU offers some in depth guidance on position 

reference systems on MODUs as follows. 

3.11 REGIONAL RECOMMENDATIONS FOR DP DRILLING UNITS  

3.11.1  Owners/ operators of DP drilling units should consider adopting the following standards for hydroacoustic 

and satellite systems for deepwater DP drilling operations. The adoption of these standards should enable the DP 

drilling unit to operate anywhere in the world.  

3.11.2  Hydroacoustic Systems  

• A minimum of two independent acoustic systems each one with internal redundancy as to transponders/ beacons 

and transducers/ hydrophones capable of operating in maximum specified water depths with such a configuration 

that allows a minimum of 0.5% of water depth in 95% of measurements. Each acoustic system should have 

redundancy in the input of sensors (gyros and VRUs) and each transducer/ hydrophone should have redundancy in 

electrical supply. Whilst making this recommendation it is recognised that there are many DP drilling units already 

in operation that are not equipped with dual independent acoustic systems. In such cases owners are encouraged to 

consider the benefits of upgrading to dual independent systems.  

• Acoustic systems operating in a master/ slave relationship or hot standby should be avoided. They should 

simultaneously supply the DP controllers as totally independent position reference systems. The designation of 

weight or deselection of a faulty position reference system should be performed automatically by the DP controllers 

without DPO intervention.  

Note In deepwater applications where weighting adjustments by DPO may be required, detailed procedures are to 

be provided. 

The DP drilling unit should have a number of transponders/ beacons sufficient to constitute submarine arrays 

capable of operating in the maximum water depth, including redundancy on the bottom for the configuration of 

each operational mode and the back ups on the surface. In addition, DP drilling units should be provided with 

reliable deployment and retrieval systems such as the use of ROVs for deployment and retrieval and may also 

include acoustic release systems.  

Where not fitted owners are encouraged to consider the benefits of providing, as an additional function, the 

primary actuation of the acoustic system driving the back up of BOP (with redundancy) via hull transducers. The 

BOP specific portable acoustic unit should be used only in exceptional circumstances, such as failure of the primary 

system or abandonment of the platform.  

Cautionary Note where acoustic BOP systems are required, there is potential for interference by the use of 

equipment provided by multiple acoustic vendors.  

• Consideration should be given to using USBL as a top down means of calibrating LBL systems. This will optimise 

calibration times as well as improving accuracy.  

3.11.3 Satellite Based Systems  

Two independent satellite positioning systems should be in operation, each with minimum accuracy of three meters. 

The primary receivers should have GPS dual frequency (L1/L2) in addition to one GLONASS receiver. Each system 
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should have double redundancy in the differential signal reception system as follows; two different satellite systems, 

for example, Inmarsat and Spot Beam and two different radio systems with distinct frequencies and redundant 

transmitter stations with range covering the whole operational scenario of the Unit (i.e. DP drillship or DP semi), for 

example, IALA MF and UHF.  

Note Availability of the local radio system Infrastructure varies by region.  

Each satellite positioning system should have redundancy in the input of sensors (gyros and VRUs).  

Antennae (both primary GPS and differential) should be situated in different places on the Unit spaced apart in 

order to guarantee redundancy and minimize shadow sectors.  

The satellite systems should provide the DP controllers with positioning reference information simultaneously and 

independently.  

 

 

IMCA M103 offers the following guidance for position reference systems and sensors for drill ships and must be read 

in conjunction with IMCA M103 in its entirety. 

A7-2.4 Reference Systems and Sensors 

At least three independent position reference systems should be in use for critical activities and three independent 

heading reference sensors should be in use for heading sensitive operations. 

Reference systems should use a minimum of two different measurement principles. 

Power for the position references should be supplied from different redundancy groups to prevent the worst case 

failure resulting in the loss of all position references. 

In deep water and open water locations there may be a reliance on satellite based position references, satellite 

based systems should be sourced from different manufacturers to avoid software induced common cause failures. 

Independence should be provided by the separation of power supplies. Different methods for differential corrections 

should be employed. No single failure should result in the loss of more than one position reference system. 

Consideration should be given to using position reference systems in combination with inertial navigation systems 

to filter short term instability. 

A riser monitoring system may be interfaced to the DP control system. In such cases it is essential that the integrity 

of such information is confirmed prior to its use in the DP system and verified during operation, as sudden failure 

may have an impact on position control performance and stability. 

Intrinsically safe equipment may be required where risks exist from flammable vapours. 

Wind sensors should be positioned to allow for local disruption of wind flow caused by the drilling derrick, 

information should be corrected to a common height at the DP control station. 

OPERATIONAL CONSIDERATIONS & PLANNING - SPECIFIC TO MISSION 

IMCA M103offers the following operational considerations for drilling vessels and must be read in conjunction with 

IMCA M103 in its entirety. 

A7-3.1 Operational Considerations 

The following should be considered when planning DP operations: 

• Drilling operations often have a short time to terminate, however this is sensitive to the nature of the specific 

operation being undertaken, for example if a non-shearable is passing through the wellhead then time to 

terminate will be longer. The time taken to restart operations may be long following an emergency disconnect; 
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• The power demands of drilling activities may cause high transient loads; 

• Wind forces on the vessel may be high due to the size and shape of the vessel structure; 

• Vessel heading may be determined by the requirement for wind flow over the vessel to mitigate potential 

effects of gas release; 

• Changes in riser flex joint angles as well as to position relative to the seabed need to be considered when 

monitoring vessel position; 

• A vessel emergency escape route should always be planned. This should take account of bathymetry and 

seabed structures. 
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FPSO FLOATING PRODUCTION STORAGE AND OFFLOADING UNIT   

GENERAL DESCRIPTION / CONSIDERATIONS - SPECIFIC TO MISSION 

An FPSO (Floating Production Storage and Offloading) vessel is a type of floating facility used in the offshore oil and 

gas industry. It is used to extract, process, store, and offload crude oil and natural gas from underwater wells to shore. 

FPSOs have processing equipment on board to separate oil, gas, and water and to store the processed crude oil in 

tanks. The processed oil is then offloaded onto tanker ships for transportation to shore. FPSOs provide a flexible and 

cost-effective alternative to traditional fixed platforms, and are often used in deep-water or remote locations where 

onshore facilities are not available. 

The term FPSO is an acronym for floating production storage and offloading; these terms describe the industrial 

mission of the vessel.  

Production is the onboard processing, separation and treatment of crude oil, gases and water from subsea wells 

connected to the FPSO by risers.  

Storage is the storage provided on board for the processed crude oil or gasses. These products may be transferred to 

shuttle tankers for shipment to shore-based facilities, removing the need for export pipelines.  

The two mission activities of the FPSO may be separated and carried out by floating production units (FPUs) with no 

storage and floating storage and offloading vessels (FSOs) which have no production facilities. Such vessels are 

considered to be within the scope of guidance offered for FPSOs for the purposes of these guidelines.  

FPSOs may be moored or dynamically positioned. DP FPSOs are favoured for short term use associated with extended 

well testing (EWT) for proving the commercial viability of a well. DP FPSOs may also be used as early production 

systems (EPS) to bring production online quickly whilst installation of permanent facilities progresses. EPS generally 

produce from more than one well, increasing the risks associated with an inability to maintain position.  

FPSOs are frequently provided with ROVs to facilitate subsea intervention, riser connection, survey and inspection.  

FPSOs frequently operate in locations subjected to strong sea currents and large wave and wind forces.  

Operations are generally conducted in open water away from fixed surface structures, however they will be required 

to operate in close proximity to other vessels, for example supply vessels and shuttle tankers.  

The consequences of loss of vessel position may include injury to personnel, damage to the vessel, the riser, and 

support vessels as well as environmental pollution.  

Refer to IMCA M 159 – Guidance on thruster-assisted station keeping by FPSOs and similar turret-moored vessels.  

IMC M103offers a whole section on the A8-1 Industrial Mission of FPSO Vessels. While we cannot reproduce the 

section here in its entirety, we do recommend you read it in full if you work on or with an SOV. The section headings 

are as follows: 

• A8-1 Industrial Mission  

• A8-1.1 Description and Role  

• A8-2 Design Guidance  

• A8-2.1 Design Considerations  

• A8-2.2 DP Capability 

• A8-2.3 Control Systems  

• A8-2.4 Reference Systems and Sensors  

• A8-2.5 Power Systems  

• A8-3.1 Operational Guidance  

• A8-3.2  Operational Considerations  

• A8-3.3  Communications  

• A8-3.4  DP Alert Status   
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• A8-3.5 Responsibilities 

REFERENCE SYSTEMS & SENSORS - SPECIFIC TO MISSION 

See also DP Position Reference Systems and Sensors and Reference Systems and Sensors (general considerations from 

a mission perspective) 

 

Open water Close to a structure 

DGNSS (Inertial) N/A 

Acoustics (inertial) 
USBL & LBL 

 

  

 

 

IMCA M103 offers the following guidance for position reference systems and sensors for FPSO vessels and must be 

read in conjunction with IMCA M103 in its entirety. 

A8-2.4 Reference Systems and Sensors  

At least three independent position reference systems should be in use for critical activities and three independent 

heading reference sensors should be provided.  

Reference systems should use a minimum of two different measurement principles, it is recommended to use three 

different measurement principles.  

Power for the position references should be supplied from different redundancy groups to prevent the worst case 

failure resulting in the loss of all position references.  

In deep water and open water locations there may be a reliance on satellite based position references, satellite 

based systems should be sourced from different manufacturers to avoid software induced common cause failures. 

Independence should be provided by the separation of power supplies. Different methods for differential corrections 

should be employed. No single failure should result in the loss of more than one position reference system. 

Consideration should be given to using inertial navigation systems to filter short term instability.  

Position references should be selected which support both auto position and weathervane modes of DP control.  

Hawser tensions related to the external forces applied by a shuttle tanker during offloading may be interfaced to 

the DP system to enable the thrusters to compensate effectively. A riser monitoring system may also be interfaced 

to the DP control system. In such cases it is essential that the integrity of such information is confirmed prior to its 

use in the DP system, as sudden failure may have an impact on position control performance and stability.  

Intrinsically safe equipment may be required where risks exist from flammable vapours.  

Wind sensors should be positioned to allow for local disruption of wind flow caused by the vessel design, 

information should be corrected to a common height at the DP control station.  

 

OPERATIONAL CONSIDERATIONS & PLANNING - SPECIFIC TO MISSION 

IMCA M103offers the following operational considerations for FPSO vessels and must be read in conjunction with 

IMCA M103 in its entirety. 

A8-3.1 Operational Considerations  
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The following should be considered when planning DP operations:  

Production and offloading operations often have a short time to terminate. The time taken to restart operations 

may be long following an emergency disconnection of the riser turret. Such emergency disconnection may also 

result in the loss of the well;  

Weathervane mode of control may demand high athwartship thrust if a rapid change in heading occurs in response 

to external forces; operators should be aware of the circumstances where change of mode to auto position is 

preferable;  

The power demands of drilling activities may cause high transient loads; 

Wind forces on the vessel may be high due to the size and shape of the vessel structure;  

Vessel heading may be determined by the requirement for wind flow over the vessel to mitigate potential effects of 

gas release;  

Changes in riser flex joint angles as well as to position relative to the seabed need to be considered when 

monitoring vessel position;  

A plan for emergency disconnection and escape from the wellhead position should be readily available. This should 

consider that in the initial stages of disconnect the riser will recoil and extend its full length beneath the vessel, this 

should be considered when developing the ASOG/ WSOG;  

Offloading operations to conventional shuttle tankers (not utilising dynamic positioning) may result in high hawser 

loads which will affect FPSO position keeping;  

Control of position and communications with the shuttle tanker during offloading operations requires careful 

planning; weathervaning of the FPSO may not be appropriate during such operations unless the shuttle tanker is 

capable of following the changes in position and heading (see Appendix 9 relating to shuttle tanker operations).  

 

IMCA M103offers the following operational planning for FPSO vessels and must be read in conjunction with IMCA 

M103 in its entirety. 

A8-3.2 Operational Planning  

Where appropriate the following should be documented:  

• Risk assessment for the loss of vessel position at all stages of the operation and for all associated activities, 

including SIMOPs;  

• Configuration of DP systems for the critical activity mode of operation (CAM) or for the task appropriate mode 

(TAM) with specification as to which modes are required for each phase of the operation;  

• Activity specific operating guidelines (ASOG) to define actions in the event of loss of DP critical system as well 

as defining environmental and equipment performance limits and guidance on required actions in the event of 

these limits being exceeded. Well specific operational guidelines may be appropriate;  

• An interface document between offshore loading facility and shuttle tanker (may take the form of a joint 

operations manual (JOM)).  
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SHUTTLE TANKERS  

GENERAL DESCRIPTION / CONSIDERATIONS - SPECIFIC TO MISSION 

The role of the vessel is offshore loading of crude oil and condensates from production facilities followed by 

transporting these products to onshore terminals, providing an alternative to a fixed pipeline. 

Offshore production facilities may produce directly into a shuttle tanker, or may have storage facilities which are 

periodically discharged to a shuttle tanker. 

Shuttle tankers may also be used for lightening of larger tankers. 

Shuttle tanker offshore loading operations may take place in any water depth which can accommodate the vessel’s 

draught. 

For offshore loading the tanker should be capable of maintaining position relative to the loading facility and be 

suitably equipped to connect to the loading system safely. The tanker should be able to enter designated discharge 

ports without undue restrictions and be capable of self-discharging. 

Offshore loading facilities include (but may not be limited to): 

• surface single point systems (including articulated loading platform (ALP)) and single buoy mooring (SBM); 

• sub-surface single point systems including offshore loading system (OLS), submerged turret loading (STL), 

tripod catenary mooring system (TCMS), single anchor production (SAP) and single anchor loading (SAL); 

• surface production and storage systems (including floating storage unit (FSU) systems and floating production 

storage and offloading (FPSO) systems). 

The favoured approach for the shuttle tanker is directly into the prevailing environmental forces. However tankers 

may approach single point systems from any direction. 

Surface production and storage systems will have a restricted approach sector for the shuttle tanker due to the 

arrangement of their offloading equipment. They may be spread moored in a fixed orientation, or may be turret 

moored and free to rotate. 

Shuttle tanker offshore loading operations may be carried out as follows: 

• Conventional (non-DP) tankers operating in benign environments may utilise a taut mooring hawser from the 

offshore loading facility to the bow of the shuttle tanker. Tug assistance may be provided for connection of 

the mooring hawser and to provide heading control in combination with tension in the mooring hawser. Refer 

to: Tandem Mooring and Offloading Guidelines for Conventional Tankers at F(P)SO Facilities 1st Edition – 

OCIMF (2009); 

• DP equipped tankers utilising DP to maintain a position relative to the offshore loading facility. Refer to IMCA 

M 159 – Guidance on thruster-assisted station keeping by FPSOs and similar turret- moored vessels; 

• Tankers which use a combination of thrusters with tug and/or mooring assistance; such systems are not 

considered to be dynamically positioned within the context of this guidance. 

The consequences of loss of vessel position may include injury to personnel, damage to the vessel and to adjacent 

offshore installations as well as environmental pollution. 

IMC M103offers a whole section on the A9-1 Industrial Mission of Shuttle Tankers. While we cannot reproduce the 

section here in its entirety, we do recommend you read it in full if you work on or with an SOV. The section headings 

are as follows: 

• A9-1 Industrial Mission  

• A9-1.1 Description and Role  

• A9-2 Design Guidance  

• A9-2.1 Design Considerations  

• A9-2.2 DP Capability 

• A9-2.3 Control Systems  
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• A9-2.4 Reference Systems and Sensors  

• A9-2.5 Power Systems  

• A9-3.1 Operational Guidance  

• A9-3.2  Operational Considerations  

• A9-3.3  Communications  

• A9-3.4  DP Alert Status  

• A9-3.5 Responsibilities  

MTS have produced Appendix B DP Shuttle Tanker Redundancy Concept Philosophy Document (April 2021) to their DP 

Vessel Design Philosophy Guidelines. This document is worth looking at even if you are not sailing in shuttle tankers. 

MTS refers to this document as a Redundancy Concept Philosophy Document (RCPD). 

One of its objectives is to explain the redundancy concept to the vessel crew using the example of a DP 2 shuttle 

tanker. The vessel they have used for this example has five independent equipment groups. The recommended color 

coding is used as seen in the diagram below. 

 

 

FIGURE 65 - MTS DP VESSEL DESIGN PHILOSOPHY GUIDELINES - APP B (REV2 - APR21) 

 

REFERENCE SYSTEMS & SENSORS - SPECIFIC TO MISSION 

See also DP Position Reference Systems and Sensors and Reference Systems and Sensors (general considerations from 

a mission perspective) 

 

Open water (FPSO) Close to a structure 

DGNSS (Inertial) N/A 

Relative GNSS  

Microwave radar  

Laser  

 

IMCA M103 offers the following guidance for position reference systems and sensors for shuttle tankers and must be 

read in conjunction with IMCA M103 in its entirety. 

A9-2.4 Reference Systems and Sensors 

Position reference systems appropriate to the DP equipment class should be in use for offshore loading operations. 

The available systems should allow the DP operator to select a different measurement principle for each reference 

in use. 

https://dynamic-positioning.com/files_mailing/MTS%20DP%20VESSEL%20DESIGN%20PHILOSOPHY%20GUIDELINES%20(Rev2%20-%20Apr21).pdf
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Position references should support both auto position and weathervane modes of DP control where necessary. 

Three independent heading reference sensors should be in use for critical activities. 

Power for the position references should be supplied from different redundancy groups to prevent the worst case 

failure resulting in the loss of all position references. 

Where the loading facility is free to move then at least two relative position reference systems should be provided in 

conjunction with an absolute position reference system. Where a combination of fixed and relative position 

reference systems are used and the relative target is free to move then specialist DP control software is required to 

compensate this movement in the position calculation. 

Potential for interference to reference systems from obstructions, false targets or environmental conditions should 

be analysed and references chosen which minimise such interference. 

Intrinsically safe equipment may be required where risks exist from flammable vapours. 

For sub-surface loading facilities acoustic position reference systems may be employed to provide a relative 

reference. Absolutereferenceswithalimitedscope,suchastautwire,willnotgenerally be suitable. 

Wind sensors should be positioned to allow for local disruption of wind flow caused by the vessel’s shape and 

structure and should be corrected to a common height at the DP control station. 

If a mooring hawser is to be used during DP operations then a hawser tension sensor should be interfaced to the DP 

system to enable the thrusters to compensate effectively; this should be subject to FMEA. 

The vessel draught sensors should be interfaced to the DP system. 

 

OPERATIONAL CONSIDERATIONS & PLANNING - SPECIFIC TO MISSION 

IMCA M103offers the following operational planning for shuttle tankers vessels and must be read in conjunction with 

IMCA M103 in its entirety. 

A9-3.2 Operational Considerations 

The following should be considered when planning DP operations: 

• Offshore loading operations are usually characterised by a short time to terminate. ESD systems should allow a 

quick termination of loading and disconnection of hoses and hawser. 

•  Fixed orientation surface production and storage facilities (spread moored) will limit the shuttle tanker’s 

ability to use a weathervane mode. A non-optimal heading may require high athwartship thrust to maintain 

position, and risks high hawser tensions; 

• A weathervaning mode of positioning may be used by shuttle tankers loading from rotating surface production 

and storage facilities (turret moored) however specialist DP control modes will be required due to the 

movement of the reference loading point. Differences in draught and wind profile between the shuttle tanker 

and the facility may necessitate each adopting different weathervane headings as they may react differently to 

changes in wind and current; 

• Shuttle tankers adopting a weathervane mode are generally in a drift-off position in the event of positioning 

system failure; 

• Where the heading of a surface production and storage facility can be controlled, such changes should be 

carefully managed, with procedures and communications for heading changes being agreed and clearly 

documented; 
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• Using tug assistance in conjunction with DP control is problematic as the forces applied by the tug may be 

unknown to the DP system and tug towing forces may be subject to a variety of single point failures; 

• Weather working limits for connecting and loading phases are usually defined by the field operator. Hose 

connection is generally the most weather sensitive operation; 

• In areas subjected to rapid current changes then the actions of the DPO in responding to such changes should 

be defined and recorded in appropriate procedures; 

• If the shuttle tanker experiences a total black out whilst moored to the loading facility an emergency 

disconnect of the mooring hawser may not always be desirable. Decision support should accompany the ASOG; 

• Shuttle tanker DPOs require specific training to ensure familiarity with the vessel operations, DP control modes, 

manual vessel control, ESD procedures and means of disconnection and vessel escape in the event of DP 

system failure. Training in an environment similar to the proposed working locations with simulated conditions 

is recommended. The training should also include drift off patterns for the DP vessel at the installation 

location. 
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TRENCHING  

GENERAL DESCRIPTION / CONSIDERATIONS - SPECIFIC TO MISSION 

A trenching vessel is a type of specialized ship used in the offshore oil and gas, renewable energy, and 

telecommunications industries to install and maintain subsea pipelines and cables. It is equipped with specialized 

machinery, such as plows or jet trenchers, that can dig a trench in the seabed to lay the pipelines or cables in. 

Trenching vessels are also equipped with machinery to backfill the trench and protect the pipeline or cable. The 

purpose of trenching is to provide stability and protection for the pipelines and cables, and to prevent damage from 

fishing gear or anchor drops. Trenching vessels are essential for the development and maintenance of subsea 

infrastructure in offshore operations. 

Trenching techniques include: 

• ploughing – a trench is formed by towing a plough; 

• jetting – the seabed is liquefied using high pressure water jets allowing an existing pipeline or cable to sink 

into the seabed, or the liquefied material is pumped or ducted away to form an open trench; 

• mechanical cutting – rotating cutting tools cut or erode seabed materials to form a trench; 

• dredging – dredging vessels such as cutter suction dredgers, bucket dredgers or trailing suction 

• hopper dredgers remove seabed materials in advance of pipeline or cable installation. 

Trenchers may be either self-propelled or towed by the trenching vessel. The towing force required depends upon the 

type of trencher used and the nature of the seabed. 

The trenching vessel should be capable of track-keeping whilst maintaining the correct tension in the trencher towline 

(where applicable). 

In addition to trenching operations in open water there may be occasions where trenching is required in close 

proximity to fixed or floating structures or in close proximity to the shore where cables and pipelines make landfall. 

Multi-purpose vessels are frequently fitted with a crane and/or A-frame to facilitate launch and recovery of trenchers. 

Towing winches may be required where high tensions in trencher towline are required. ROVs may be provided to 

support trenching activities and for seabed survey and inspection. 

The consequences of loss of vessel position may include injury to personnel, damage to the vessel, pipelines, cables 

adjacent offshore installations as well as environmental pollution. 

IMC M103offers a whole section on the A10-1 Industrial Mission of Trenching Vessels. While we cannot reproduce the 

section here in its entirety, we do recommend you read it in full if you work on or with an SOV. The section headings 

are as follows: 

• A10-1 Industrial Mission  

• A10-1.1 Description and Role  

• A10-2 Design Guidance  

• A10-2.1 Design Considerations  

• A10-2.2 DP Capability 

• A10-2.3 Control Systems  

• A10-2.4 Reference Systems and Sensors  

• A10-2.5 Power Systems  

• A10-3.1 Operational Guidance  

• A10-3.2  Operational Considerations  

• A10-3.3  Communications  

• A10-3.4  DP Alert Status  

• A10-3.5 Responsibilities  
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REFERENCE SYSTEMS & SENSORS - SPECIFIC TO MISSION 

See also DP Position Reference Systems and Sensors and Reference Systems and Sensors (general considerations from 

a mission perspective) 

 

Open water Close to a structure 

DGNSS  DGNSS  

Acoustics USBL Acoustics USBL 

Tautwire (<400m) Tautwire (<400m) 

 Laser 

 Radar 

  

 

IMCA M103 offers the following guidance for position reference systems and sensors for trenching vessels and must 

be read in conjunction with IMCA M103 in its entirety. 

A10-2.4 Reference Systems and Sensors  

At least three independent position reference systems should be in use for critical trenching operations and three 

independent heading reference sensors in use for heading sensitive operations.  

Acoustic systems may be required to monitor subsea vehicles/equipment as well as to act as a position reference 

system.  

For DP equipment class 2 or 3 vessels, power for the position references should be supplied from different 

redundancy groups to prevent the worst case failure resulting in the loss of all position references.  

In shallow water, or when working in close proximity to offshore installations, at least two different measurement 

principles should be employed for the reference systems. Consideration should be given to potential interference 

with seabed reference systems such as taut wire or acoustics due to strong currents, noise or suspended particles in 

the water column caused by the trenching operation.  

In deep water and open water locations there may be a reliance on satellite based position references; satellite 

based systems should be sourced from different manufacturers to avoid software induced common cause failures. 

Independence should be provided by the separation of power supplies. Different methods for differential corrections 

should be employed. No single failure should result in the loss of more than one position reference system. 

Consideration should be given to using position reference systems in combination with inertial navigation systems 

to filter short term instability.  

Use of acoustic beacons fitted to a self-propelled trencher machine as a relative position reference system should be 

avoided unless absolute reference systems are also utilised in the position calculation.  

A towline tension sensor may be interfaced to the DP control system, in such cases it is essential that the tension 

input is accurate, redundant and reliable. This also applies to any winch used to assist particular operations. Where 

redundancy or fail safe cannot be demonstrated then manual input of towline tension should be considered and 

rapid changes in tension avoided.  

 

OPERATIONAL CONSIDERATIONS & PLANNING - SPECIFIC TO MISSION 

IMCA M103offers the following operational planning for trenching vessels and must be read in conjunction with IMCA 

M103 in its entirety. 
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A10-3.1  Operational Considerations  

The following should be considered when planning DP operations:  

• Depending on the technique adopted, trenching may be characterised by a relatively long time to terminate. 

Wheretrenchingofanexistingcableorpipelineistakingplacethenintervention may be required using a crane or 

ROV to recover the trenching machine safely;  

• Environmental limits may be lower for launch and recovery of trenching devices than they are for actual 

trenching operations;  

• Significant propulsion power may be required to maintain towline tension; this may reduce the position 

keeping capability in response to environmental forces;  

• Availability and diversity of position references may be limited in open water and deep water when the vessel is 

moving during the trenching operation;  

• The trenching activity may restrict choice of heading;  

• Landfall and shallow water activities may be subject to more strict environmental and vessel motion limits than 

those for deep water and open water activities;  

• Safe under-keel clearance requires careful consideration in shallow water. In addition to conventional 

grounding risks, thruster efficiency may be reduced and vessel pitching and rolling may reduce under-keel 

clearance significantly;  

• Seabed position reference systems may be subject to interference or may have very limited scope in shallow 

water;  

• Rapid changes in tow tension may cause instability in position if not accurately modelled in the DP system;  

• Accurate positioning of non-self-propelled trenching equipment may be difficult if any elasticity exists in the 

towline system; the trenching equipment may move ahead uncontrollably when a softer seabed is encountered 

or may be diverted from the intended track under the influence of localised changes in seabed density. These 

considerations are important when operating close to other seabed infrastructure;  

• The master and DPOs should be aware of the required tensions used for trenching operations and the 

appropriate emergency responses;  

• The trenching supervisor should have instruction in the basic operation of the dynamic positioning system and 

the capabilities of the vessel in order to understand the potential vessel responses to requests for changes in 

position.  
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CABLE LAY/REPAIR VESSELS (NOT SPECIFIED BY NAUTICAL INSTITUE)  

See also Pipe Lay Vessels 

The cable lay vessel’s operational role is the installation, burial and maintenance of submarine communication and 

power cables. Cable repair includes the recovery, cutting and splicing and redeployment of submarine cables. 

Cable lay operations may comprise any of the following phases: 

• Cable shore landing – requiring the vessel to approach close to the shore landing position and then floating or 

dragging of the cable ashore. The shore landing may be either trenched or a horizontally drilled pipe which 

crosses under the shoreline; 

• Subsea lay – using tensioners to lower cable to the seabed at a controlled speed; lowering speed and cable 

catenary will be dictated by seabed contours, vessel speed and the requirements of the trencher (if in use); 

• Cable trenching – required in waters where the cable is vulnerable; may utilise a towed plough or water 

jetting machine; 

• Offshore cable jointing or pull-in to offshore structure – if the cable must be jointed offshore then specialist 

expertise and equipment is employed. If the cable is terminated at an offshore structure then pull-in 

procedures are used to pull the cable end into a purpose-built guide at the base of the structure; 

• Cable inspection and testing – final survey of the cable to ensure trenching has been effective, or to bury 

exposed and vulnerable sections. 

• Cable repair operations generally comprise the following: 

• Grappling for and cutting the cable – a towed cutting grapnel locates, cuts and lifts the first end of the cable; 

• Buoying off the first end – carried out in preparation for subsequent recovery when making the final splice; 

• Grappling for the second end – a towed grapnel is used to lift the cable second end in the region where repair 

is required; 

• Jointing – once the damaged cable section is removed, a section of spare cable of a length at least twice the 

water depth is joined to the second end; 

• Final splice – the buoyed first end is recovered and the final splice made to the inserted spare cable. The 

splice is then laid to the seabed in a long loop to maintain a minimum bend radius; 

• Burial – required if the final splice loop is vulnerable to damage from marine activity or strong currents. 

Trenching operations may require a significant bollard pull. 

Operations may take place in any water depth such as shallow water close to shore for shore landing and in deep 

ocean waters for intercontinental connections. 

Cable lay may be required in close proximity to inshore or offshore structures. 

Vessels may be provided with trenchers for cable burial and ROVs to facilitate survey, inspection and intervention. 

Cranes or A-frames may be fitted for trencher and buoy deployment and recovery. 

The consequences of loss of vessel position may include injury to personnel, damage to the vessel, cables, adjacent 

offshore installations as well as environmental pollution. Open water and deep water operations are generally 

tolerant of a large vessel position footprint. 

IMC M103offers a whole section on the A11-1 Industrial Mission of Cable Lay/Repair Vessels. While we cannot 

reproduce the section here in its entirety we do recommend you read it in full if you work on or with an SOV. The 

section headings are as follows: 

• A11-1 Industrial Mission  

• A11-1.1 Description and Role  

• A11-2 Design Guidance  

• A11-2.1 Design Considerations  

• A11-2.2 DP Capability 

• A11-2.3 Control Systems  

• A11-2.4 Reference Systems and Sensors  
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• A11-2.5 Power Systems  

• A11-3.1 Operational Guidance  

• A11-3.2  Operational Considerations  

• A11-3.3  Communications  

• A11-3.4  DP Alert Status  

• A11-3.5 Responsibilities  

REFERENCE SYSTEMS & SENSORS - SPECIFIC TO MISSION 

See also DP Position Reference Systems and Sensors and Reference Systems and Sensors (general considerations from 

a mission perspective) 

Open water Close to a structure 

DGNSS (Inertial) DGNSS (Inertial) 

Acoustics (inertial) 
USBL & LBL 

Acoustics (inertial) 
USBL & LBL 

Tautwire (<400m) Tautwire (<400m) 

 Laser 

 Radar 

  

 

IMCA M103 offers the following guidance for position reference systems and sensors for cable lay vessels and must be 

read in conjunction with IMCA M103 in its entirety. 

A11-2.4 Reference Systems and Sensors 

At least three independent position reference systems should be in use for critical cable laying operations and three 

independent heading reference sensors in use for heading sensitive operations. 

Acoustic systems may be required to monitor subsea vehicles/equipment as well as to act as a position reference 

system. 

For DP equipment class 2 or 3 vessels, power for the position references should be supplied from different 

redundancy groups to prevent the worst case failure resulting in the loss of all position references. 

In shallow water, or when working in close proximity to offshore installations, at least two different measurement 

principle should be employed for the reference systems. Consideration should be given to potential interference with 

seabed reference systems such as taut wire or acoustics due to strong currents, noise or suspended particles in the 

water column. 

In deep water and open water locations where an inability to maintain position is not deemed critical there may be 

a reliance on satellite based position references. 

 

OPERATIONAL CONSIDERATIONS & PLANNING - SPECIFIC TO MISSION 

IMCA M103offers the following operational planning for cable lay vessels and must be read in conjunction with IMCA 

M103 in its entirety. 

A11-3.1 Operational Considerations 

The following should be considered when planning DP operations: 
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• Cable lay operations may be characterised by a short time to terminate where the cable can be cut and 

abandoned for future recovery. Time to restart after such abandonment may be significant; 

• Time to terminate may be long if the cable is not cut, or cannot be cut part way through the lay; 

• Cable lay and repair operations may tolerate a large vessel position footprint in open water and deep water; 

• Significant propulsion power may be required to maintain a towline tension if trenching in conjunction with 

cable laying; this may reduce the position keeping capability in response to environmental forces; 

• Availability and diversity of position references may be limited in open water and deep water, and when the 

vessel is moving during cable lay; 

• Choice of heading may be restricted during cable lay; 

• Shore landing and shallow water activities may be subject to more strict environmental and vessel motion 

limits than those for deep water and open water activities; 

• Safe under-keel clearance requires careful consideration in shallow water. In addition to conventional 

grounding risks, thruster efficiency may be reduced and vessel pitching and rolling may reduce under-keel 

clearance significantly; 

• Seabed position reference systems may be subject to interference or may have very limited scope in shallow 

water; 

•  Synchronisation between vessel speed and cable lay speed is required to maintain correct cable lay tension 

and catenary; 

• The master and DPO should be aware of the procedures for cable lay and repair to the extent necessary to 

understand the requirements for vessel speed, cable tensions and trencher towline tensions; 

• The cable lay supervisor should have instruction in the basic operation of the dynamic positioning system and 

the capabilities of the vessel in order that they understand the potential vessel responses to requests for 

changes in position 
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JACK-UP (SELF-ELEVATING)  

GENERAL DESCRIPTION / CONSIDERATIONS - SPECIFIC TO MISSION 

jack up vessel is a type of offshore drilling rig that is used in the exploration and production of oil and gas. It consists of 

a mobile barge with legs that can be extended to the seabed to support the rig. The jack up vessel is capable of drilling 

in water depths ranging from 50 to 400 feet. 

The legs of the jack up vessel are jacked up or lowered to the seabed to provide stability for the drilling operation, and 

once in position, the vessel is not moved until the drilling is completed. Jack up vessels are equipped with drilling and 

production equipment, living quarters for workers, and other necessary facilities. They provide a cost-effective and 

flexible alternative to fixed platforms and are often used in shallow-water drilling operations. 

Touch-down is the moment that the first leg makes contact with the seabed and represents the commencement of 

transfer of position control from the DP system to the legs. Lift-off is the moment the last leg is retracted from the 

seabed and represents the completion of transfer of position control from legs to the DP system. 

A gangway may be fitted to facilitate personnel transfers. 

Jack-up vessels are also called self-elevating vessels, their mission activities include:  

• windfarm installation;  

• drilling of oil and gas wells; 

• well maintenance;  

• offshore construction and decommissioning;  

• accommodation.  

IMC M103offers a whole section on the A12-1 Industrial Mission of Jack-up Vessels. While we cannot reproduce the 

section here in its entirety, we do recommend you read it in full if you work on or with an SOV. The section headings 

are as follows: 

• A12-1 Industrial Mission  

• A12-1.1 Description and Role  

• A12-2 Design Guidance  

• A12-2.1 Design Considerations  

• A12-2.2 DP Capability 

• A12-2.3 Control Systems  

• A12-2.4 Reference Systems and Sensors  

• A12-2.5 Power Systems  

• A12-3.1 Operational Guidance  

• A12-3.2  Operational Considerations  

• A12-3.3  Communications  

• A12-3.4  DP Alert Status  

• A12-3.5 Responsibilities  
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REFERENCE SYSTEMS & SENSORS - SPECIFIC TO MISSION 

See also DP Position Reference Systems and Sensors and Reference Systems and Sensors (general considerations from 

a mission perspective) 

Open water Close to a structure 

DGNSS  DGNSS  

 Laser 

 Radar 

  

 

IMCA M103 offers the following guidance for position reference systems and sensors for jack-up vessels and must be 

read in conjunction with IMCA M103 in its entirety. 

A12-2.4  Reference Systems and Sensors  

At least three independent position reference systems employing at least two different measurement principles 

should be used during touch-down and lift-off, and when in close proximity to surface or seabed structures.  

Reference systems should minimise the risk of degradation during touch-down, changes in draught and changes in 

deployment depth of legs. These risks include attenuation of acoustic systems’ reception, variation in relative line-

of-sight measurements as hull elevation varies and protruding legs interfering with satellite systems.  

Power for the position references should be supplied from different redundancy groups to prevent the worst case 

failure resulting in the loss of all position references.  

When manoeuvring clear of other vessels or structures following lift-off then a minimum of two position reference 

systems should be in use with a third immediately available.  

At least three independent heading reference sensors for the DP system should be provided due to the critical 

nature of heading control.  

At least three independent wind sensors should be provided, these should be installed in different locations to allow 

for local disruption of wind flow caused by leg position. Where wind sensors are mounted at different heights then 

information at the DP control station should be corrected to a common height.  

Additional sensors may be required for specialist jack-up DP modes to address the problems outlined in section A12-

2.3:  

• Sea current vector sensors – to facilitate thruster compensation for the prevailing current following lift-off;  

• Leg position sensors – to facilitate automatic modification of wind and hydrodynamic profile in the DP 

control system;  

• Leg touch-down sensors – to facilitate an automatic freeze of DP model integral for environment 

compensation and avoid over-stressing the legs.  

 

OPERATIONAL CONSIDERATIONS & PLANNING - SPECIFIC TO MISSION 

IMCA M103offers the following operational planning for cable lay vessels and must be read in conjunction with IMCA 

M103 in its entirety. 

The following should be considered when planning DP operations:  
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• Jacking operations may be subject to strict wind, wave and sea current limits. Wind forces may be high due to 

the size and shape of the vessel structure, and may vary significantly depending on the position of legs and 

cranes;  

• Position instability may occur during transfer from hull buoyancy to leg support and vice versa;  

• The legs may be over stressed following touch-down if thruster forces are too high;  

• Transit speed will be limited if legs protrude below the vessel hull in transit; drag due to water flow may 

overstress the leg structure;  

• Some types of position reference system may be degraded during specific phases of the jacking operation, this 

should be risk assessed prior to starting elevation;  

• An emergency vessel escape route should always be planned;  

• The joystick may be used following lift-off if position keeping is unstable;  

• Significant changes in vessel stability occur due to the change in position of the centre of gravity of the legs 

during the jacking process;  

• Seabed stability and topography should be assessed prior to any project; general feasibility studies, including 

checks for punch-through resistance and fatigue may be required;  

• The master and each DPO should be aware of the hazards associated with touch-down and lift-off, and the 

appropriate emergency responses following failures;  

• The leg jacking control operator should have instruction in the basic operation of the DP system and the 

vessel’s capabilities so as to understand the potential vessel responses during periods of touch-down and lift-

off.  
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OFFSHORE SUPPORT VESSELS  

GENERAL DESCRIPTION / CONSIDERATIONS - SPECIFIC TO MISSION 

An offshore support vessel (OSV) is a type of ship that provides support services to offshore oil and gas platforms, 

wind farms, and other offshore installations. It is typically equipped with cranes, winches, and other specialized 

equipment that enables it to perform a range of tasks such as transporting personnel and supplies, installing and 

maintaining subsea equipment, and conducting survey and inspection work. 

OSVs play a crucial role in maintaining the safety and efficiency of offshore operations. They also provide a platform 

for emergency response and evacuation, and are equipped with firefighting, life-saving, and medical facilities. The 

design of OSVs varies depending on the specific needs of the offshore operations they support, and they can range 

from small, highly manoeuvrable vessels to larger, more specialized ships. 

The consequences of loss of vessel position may not be significant if the vessel is working in a blow- off position 

without hoses connected to the receiving installation/vessel, in such a position however there would be potential 

pollution if hoses were connected. If the inability to maintain position results in contact with the receiving 

installation/vessel then the consequences can be serious in terms of safety of people, the vessel, installation and 

environmental pollution. 

IMC M103offers a whole section on the A13-1 Industrial Mission of Offshore Supply Vessels (OSV). While we cannot 

reproduce the section here in its entirety, we do recommend you read it in full if you work on or with an SOV. The 

section headings are as follows: 

• A13-1 Industrial Mission  

• A13-1.1 Description and Role  

• A13-2 Design Guidance  

• A13-2.1 Design Considerations  

• A13-2.2 DP Capability 

• A13-2.3 Control Systems  

• A13-2.4 Reference Systems and Sensors  

• A13-2.5 Power Systems  

• A13-3.1 Operational Guidance  

• A13-3.2  Operational Considerations  

• A13-3.3  Communications  

• A13-3.4  DP Alert Status  

• A13-3.5 Responsibilities  

 

REFERENCE SYSTEMS & SENSORS - SPECIFIC TO MISSION 

See also DP Position Reference Systems and Sensors and Reference Systems and Sensors (general considerations from 

a mission perspective) 

Open water Close to a structure 

DGNSS (Inertial) DGNSS (Inertial) 

Relative GNSS Relative GNSS 

 Laser 

 Radar 
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IMCA M103 offers the following guidance for position reference systems and sensors for offshore support vessels and 

must be read in conjunction with IMCA M103 in its entirety. 

A13-2.4  Reference Systems and Sensors  

At least three independent position reference systems should be provided, when in close proximity to 

structures and installations they should employ at least two different measurement principles. 

At least two relative position reference systems should be provided when working alongside floating 

structures/vessels. 

OSVs are commonly provided with two satellite based position references. Where interference from adjacent 

structures may prevent such systems working then alternative reference systems should be provided to prevent 

position errors caused by such interference. 

Contractual requirements and risk assessment will influence the number and type of position references 

required for specific locations. Additional guidelines may be found in 182 MSF. 

Power for the position references should be supplied from different redundancy groups to prevent the worst 

case failure resulting in the loss of all position references. 

The DP control system should incorporate a feed forward signal to compensate for potential reaction forces 

from firefighting monitors (where fitted) if it is intended to operate the vessel in DP whilst using the monitors, 

otherwise station keeping may become unstable. 

OPERATIONAL CONSIDERATIONS & PLANNING - SPECIFIC TO MISSION 

IMCA M103 offers the following operational considerations for cable lay vessels and must be read in conjunction with 

IMCA M103 in its entirety. 

A13-3.1  Reference Documents  

Detailed operational guidance for offshore supply vessels is available in the following documents:  

• 182 MSF – International guidelines for the safe operation of dynamically positioned offshore supply  

• vessels;  

• Marine Safety Forum, et al – Guidelines for Offshore Marine Operations (GOMO).  

A13-3.2  Operational Considerations  

The following should be considered when planning DP operations:  

• Supply operations are frequently characterised by a very short time to terminate however this will increase if 

hoses are connected;  

• Vessel operational limits should be determined by risk assessment;  

• The capability, environmental limits and reliability required from the DP system will be  

• influenced by the risk assessment for an inability to maintain position;  

• Operational limits in excess of the vessel’s capability following worst case failure may be allowable if the time 

to terminate is very short, there is a clear escape route in a blow-off position and where the risk assessment 

demonstrates a tolerable risk.  
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ANCHOR HANDLING  

The anchor handling vessel’s (AHV) operational role is the deployment and recovery of anchors for floating offshore 

facilities. Considerable caution needs to be exercised when utilising DP for anchor handling to compensate for 

outboard tension caused by the anchor line. AHVs may also be called anchor handling tugs (AHTs). 

AHVs may also undertake other activities: 

• towing floating facilities to their intended location prior to running anchors and towing cargo barges to 

offshore construction sites; towing activities do not generally utilise DP; 

• hold-back activities such as acting as a brake during shuttle tanker approaches to offloading facilities, shuttle 

tanker heading control using taut towlines and weathervaning FPSOs when operations require a constant 

heading. Such activities may utilise DP; 

• offshore supply operations in the same manner as OSVs. Such vessels are categorised as anchor handling tug 

supply vessels (AHTSs). Supply operations frequently use DP for position keeping. 

AHTs or AHTSs may be provided with A-frames, oil recovery systems, firefighting monitors and ROV systems to 

undertake additional industrial missions however the primary role remains anchor handling. 

AHVs are characterised by an open deck area aft, with separate winches for anchor handling work wires and towing 

wires located abaft the accommodation. 

AHVs often operate in areas susceptible to strong currents and large wave and wind forces, environmental limits may 

relate to DP position keeping capability, or to vessel motions caused by the sea state. 

Anchor handling activities take place in both shallow and deep water – maximum depth of water for anchor handling 

activities is limited by the capability of AHVs and the anchoring equipment. 

The consequences of loss of vessel position are dependent on the nature of the operation being conducted. The most 

critical activities occur when operating in close proximity to another vessel or installation. An inability to maintain 

position during heading control operations may be a significant risk if maintaining heading is critical for parallel 

activities; such risks may be mitigated by the use of more than one AHT. 

 

IMCA M103 offers a whole section on the A14-1 Industrial Mission of Anchor Handling Vessels (AHV). While we cannot 

reproduce the section here in its entirety, we do recommend you read it in full if you work on or with an SOV. The 

section headings are as follows: 

• A14-1 Industrial Mission  

• A14-1.1 Description and Role  

• A14-2 Design Guidance  

• A14-2.1 Design Considerations  

• A14-2.2 DP Capability 

• A14-2.3 Control Systems  

• A14-2.4 Reference Systems and Sensors  

• A14-2.5 Power Systems  

• A14-3.1 Operational Guidance  

• A14-3.2  Operational Considerations  

• A14-3.3  Communications  

• A14-3.4  DP Alert Status  

• A14-3.5 Responsibilities  
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REFERENCE SYSTEMS & SENSORS - SPECIFIC TO MISSION 

See also DP Position Reference Systems and Sensors and Reference Systems and Sensors (general considerations from 

a mission perspective) 

Open water Close to a structure 

DGNSS  DGNSS  

 Laser 

 Radar 

  

 

IMCA M103 offers the following guidance for position reference systems and sensors for anchor handlers and must be 

read in conjunction with IMCA M103 in its entirety. 

A14-2.4 Reference Systems and Sensors 

At least three independent position reference systems should be provided, when in close proximity to structures and 

installations they should employ at least two different measurement principles. 

At least two relative position reference systems should be provided when working alongside floating 

structures/vessels. 

Tension sensors for anchor handling and towing winches should be interfaced to the DP system where such tensions 

are likely to affect position keeping. 

External force inputs to DP are to be accurate and reliable; sudden failure may have an impact on position keeping 

performance and stability. 

Power for the position references should be supplied from different redundancy groups to prevent the worst case 

failure resulting in the loss of all position references. 

The DP control system should incorporate a feed forward signal to compensate for potential reaction forces from 

firefighting monitors (where fitted) if it is intended to operate the vessel in DP whilst using the monitors, otherwise 

station keeping may become unstable. 

 

OPERATIONAL CONSIDERATIONS & PLANNING - SPECIFIC TO MISSION 

IMCA M103 offers the following operational considerations for anchor handlers and must be read in conjunction with 

IMCA M103 in its entirety. 

A14-3 Operational Guidance A14-3.1 Reference Documents 

Operational guidance for anchor handling vessels is also available in the following document:  Marine Safety 

Forum, et al – Guidelines for Offshore Marine Operations (GOMO). 

A14-3.2 Operational Considerations 

The following should be considered when planning DP operations: 

• Anchor handling operations are most frequently characterised by a short time to terminate as winch loads can 

be released quickly, the consequences of rapid termination will vary according to the stage of the operation in 

progress; 

• Vessel operational limits should be determined by risk assessment; 
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• The capability, environmental limits and reliability required from the DP system will be influenced by the risk 

assessment for an inability to maintain position; 

• Operational limits in excess of the vessel’s capability following worst case failure may be allowable if the time 

to terminate is very short, there is a clear escape route in a blow-off position and where the risk assessment 

demonstrates a tolerable risk; 

• In most mission activities tow tension may be reduced to assist position keeping however the criticality of 

towing tension should be understood and if necessary operational limits adopted to ensure tow tension can be 

maintained after worst case failure. 
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WELL STIMULATION  

GENERAL DESCRIPTION / CONSIDERATIONS - SPECIFIC TO MISSION 

A well stimulation vessel is a type of ship used in the offshore oil and gas industry to perform well stimulation services 

on offshore wells. Well stimulation refers to a range of processes used to improve the flow of oil and gas from a well, 

such as hydraulic fracturing or acidization. 

Well stimulation vessels are equipped with specialized equipment and machinery, such as pumps, tanks, and chemical 

mixing systems, which are used to perform well stimulation treatments. They also have living quarters for workers, as 

well as firefighting and emergency response equipment. The design and specifications of well stimulation vessels vary 

depending on the specific needs of the well stimulation operations they support. 

Well stimulation vessels provide a cost-effective and flexible alternative to onshore well stimulation facilities, and are 

often used in deep-water or remote locations where onshore facilities are not available. They play a critical role in 

maximizing the production of oil and gas from offshore wells and are essential for the development and maintenance 

of offshore oil and gas operations. 

IMCA M103 offers a whole section on the A15-1 Industrial Mission of Well Stimulation Vessels. While cannot we 

reproduce the section here in its entirety, we do recommend you read it in full if you work on or with an SOV. The 

section headings are as follows: 

• A15-1 Industrial Mission  

• A15-1.1 Description and Role  

• A15-2 Design Guidance  

• A15-2.1 Design Considerations  

• A15-2.2 DP Capability 

• A15-2.3 Control Systems  

• A15-2.4 Reference Systems and Sensors  

• A15-2.5 Power Systems  

• A15-3.1 Operational Guidance  

• A15-3.2  Operational Considerations  

• A15-3.3  Communications  

• A15-3.4  DP Alert Status  

• A15-3.5 Responsibilities  

 

Of particular interest are A15-1.1 Description and Role  

The vessel’s operational role is to facilitate oil or gas well intervention to restore or enhance productivity. 

Stimulation may comprise hydraulic fracturing treatment or matrix treatment.  

Well stimulation vessels have facilities for chemicals storage, blending and pumping. High pressure hoses are 

generally fitted on reels on the stern of the vessel for connection to the well bore.  

Well stimulation operations are usually conducted by connecting to the well through a Christmas tree on surface 

installation, requiring the vessel to be positioned in close proximity to the installation for prolonged periods.  

Environmental limits may be determined by the DP position keeping capability, or by vessel motions caused by the 

sea state.  

The consequences of loss of vessel position depend upon the location of the vessel in relation to surface structures 

and whether the vessel is connected to the well. Pollution from well stimulation acids may result if hoses are 

damaged. Injury to personnel and severe damage to the vessel or surface structure may occur in the event of an 

inability to maintain position leading to collision.  
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REFERENCE SYSTEMS & SENSORS - SPECIFIC TO MISSION 

See also DP Position Reference Systems and Sensors and Reference Systems and Sensors (general considerations from 

a mission perspective) 

Open water Close to a structure 

DGNSS (Inertial) DGNSS (Inertial) 

Acoustics (inertial) 
USBL 

Acoustics (inertial) 
USBL 

Tautwire (<400m) Tautwire (<400m) 

 Laser 

 Radar 

  

 

IMCA M103 offers the following guidance for position reference systems and sensors for well stimulation vessels and 

must be read in conjunction with IMCA M103 in its entirety. 

A15-2.4 Reference Systems and Sensors 

At least three independent position reference systems should be provided; when in close proximity to structures and 

installations they should employ at least two different measurement principles. 

At least two relative position reference systems should be provided when working alongside floating 

structures/vessels. Where relative reference systems are susceptible to interference (for example from cranes, 

structures and environmental conditions) then the potential for loss of position references should be risk assessed 

and suitable alternatives provided. 

Well stimulation vessels are commonly provided with two satellite based position references. Where interference 

from adjacent structures may prevent such systems working then alternative reference systems should be provided 

to prevent position errors caused by such interference. 

Contractual requirements and risk assessment will influence the number and type of position references required for 

specific locations. 

Power for the position references should be supplied from different redundancy groups to prevent the worst case 

failure resulting in the loss of all position references. 

OPERATIONAL CONSIDERATIONS & PLANNING - SPECIFIC TO MISSION 

IMCA M103 offers the following operational considerations for well stimulation and must be read in conjunction with 

IMCA M103 in its entirety. 

A15-3.1 Operational Considerations  

The following should be considered when planning DP operations:  

• Well stimulation operations usually have a short time to terminate. Hoses will generally be provided with 

emergency quick releases however time to restart after a quick release may be significant. A controlled 

termination of pumping and disconnection of hoses will generally require assistance from the adjacent 

installation;  

• The vessel should be capable of a controlled termination of operations following a single worst case failure. 

A risk assessment should determine the environmental operating limits for the vessel and the acceptable 

position excursion limit;  
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• Availability and diversity of position reference systems should be suitable for the specific operational 

location.  
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ROCK PLACEMENT  

GENERAL DESCRIPTION / CONSIDERATIONS - SPECIFIC TO MISSION 

A rock placement vessel is used to place rocks, gravel, or other material on the seabed for erosion protection, scour 

protection, or to create artificial reefs. The following outlines the general operations of a rock placement vessel: 

1. Preparation: Before a rock placement operation, the vessel is loaded with the required quantity of rocks or 

material to be placed. The vessel is also equipped with the necessary machinery, such as cranes and hoppers, 

to carry out the placement. 

2. Navigation: The vessel navigates to the location where the rock placement is to take place. This location is 

usually determined based on the specific requirements of the project, such as the need for erosion protection 

or the creation of an artificial reef. 

3. Placement: Once the vessel is in position, the cranes and hoppers are used to place the rocks or material on 

the seabed in the desired location. The rocks or material are placed in a specific pattern to ensure proper 

coverage and maximum protection. 

4. Monitoring: The vessel continuously monitors the placement of the rocks or material to ensure proper 

placement and coverage. The vessel may need to make adjustments to the placement pattern to ensure the 

desired results. 

5. Completion: Once the placement is complete, the vessel returns to port for unloading and maintenance. The 

placement of the rocks or material is monitored over time to assess its effectiveness and make any necessary 

adjustments. 

The operations of a rock placement vessel are performed to ensure the protection of offshore structures and marine 

habitats, as well as to promote the growth of marine life. The vessel plays a critical role in maintaining the safety and 

efficiency of offshore operations and is essential for the development and maintenance of offshore oil and gas, 

renewable energy, and telecommunications industries. 

IMCA M103 offers a whole section on the A16-1 Industrial Mission of Rock Placement Vessels . While we cannot 

reproduce the section here in its entirety, we do recommend you read it in full if you work on or with an SOV. The 

section headings are as follows: 

• A16-1 Industrial Mission  

• A16-1.1 Description and Role  

• A16-2 Design Guidance  

• A16-2.1 Design Considerations  

• A16-2.2 DP Capability 

• A16-2.3 Control Systems  

• A16-2.4 Reference Systems and Sensors  

• A16-2.5 Power Systems  

• A16-3.1 Operational Guidance  

• A16-3.2  Operational Planning 

• A16-3.3  Communications  

• A16-3.4  DP Alert Status  

• A6-3.5 Responsibilities  

 

 

REFERENCE SYSTEMS & SENSORS - SPECIFIC TO MISSION 
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See also DP Position Reference Systems and Sensors and Reference Systems and Sensors (general considerations from 

a mission perspective) 

Open water Close to a structure 

DGNSS  DGNSS  

 Laser 

 Radar 

  

 

IMCA M103 offers the following guidance for position reference systems and sensors for rock placement vessels and 

must be read in conjunction with IMCA M103 in its entirety. 

A16-2.4 Reference Systems and Sensors  

At least three independent position reference systems should be provided for critical activities and when in close 

proximity to structures and installations. When in close proximity to structures or installations they should employ 

at least two different measurement principles, one of which should be a relative reference between the vessel and 

adjacent installation/structure.  

The availability and diversity of position reference systems in open water when engaged in a follow- target mode 

may be limited.  

Where relative reference systems are susceptible to interference (for example from cranes, structures and 

environmental conditions) then the potential for loss of position references should be risk assessed and suitable 

alternatives provided.  

The use of the fall pipe ROV acoustic beacon as a ‘fixed’ position reference to facilitate a constant offset between 

vessel and ROV should be avoided as this would necessitate the use of a single reference in the DP system and risk 

unexpected high vessel power demand in the event of rapid ROV changes in speed or direction.  

In deep water or when engaged in relative location DP mode in open water a reliance on satellite based position 

references may be acceptable if the risk associated with an inability to maintain position is low. Such allowable 

configurations should be clearly documented in the CAM/TAM.  

Acoustic position reference systems are frequently used to track mobile ROV beacons, the number of beacons 

interrogated and frequencies used should be selected so as to minimise the potential for interference with DP 

position references. The potential for acoustic noise associated with rock installation operations to interfere with 

acoustic position references should be minimised by appropriate placement of sensors.  

Power for the position references should be supplied from different redundancy groups to prevent the worst case 

failure resulting in the loss of all position references.  

 

OPERATIONAL CONSIDERATIONS & PLANNING - SPECIFIC TO MISSION 

IMCA M103 offers the following operational considerations for rock placement vessels and must be read in 

conjunction with IMCA M103 in its entirety. 

A16-3 Operational Guidance  

A16-3.1 Operational Considerations  

The following should be considered when planning DP operations:  

• Rock placement operations generally have a very short time to terminate. Providing the vessel and fall pipe 

ROV are clear of adjacent structures then a loss of DP control leading to an inability to maintain position 
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may not have serious consequences. Recovery of the fall pipe may be protracted but can usually be 

achieved;  

• In low risk, open water operations it may not be necessary for the DP system to be configured to be fault-

tolerant (TAM);  

• In open water operations the vessel will generally be able to adopt a heading to minimise vessel motions or 

thruster load;  

• DPOs should understand the effects of significant changes in draught on the DP control system;  

• The effects of currents in the water column between the vessel and the seabed installation site may impose 

different forces on the fall pipe at different depths; these forces may impact vessel position keeping, or with 

flexible fall pipes may result in the vessel being significantly offset from the position of the fall pipe 

discharge. Significant current sheer forces may result in distortions in a flexible fall pipe causing blockages 

of rock materials;  

• Environmental limits may be dictated by vessel motion rather than position keeping capability;  

• When rock placement is required in close proximity to a surface obstruction then techniques should be 

adopted that allow a safe separation to be maintained between the vessel and the obstruction; depending 

on the water depth, lateral chutes or flexible fall pipes may allow the vessel to maintain an offset from the 

installation location. Vessel approach closer than 10m to the obstruction should be avoided, except where 

suitable mitigating measurers determined by risk assessment have been implemented (such as installation 

of fenders).  

IMCA M103 offers the following operational planning for rock placement vessels and must be read in 

conjunction with IMCA M103 in its entirety. 

Operational Planning  

Where a loss in vessel position poses a hazard to personnel, to the vessel or to the environment the following should 

be documented (where appropriate):  

• Risk assessment of the loss of vessel position;  

• Configuration for the critical activity mode of operation (CAM) giving guidance to the crew for the most 

robust fault-tolerant configuration of DP critical systems. Task appropriate configuration (TAM) for 

operations where an inability to maintain position may constitute a lesser risk;  

• Activity-specific operational guidelines (ASOG) defining the operational, environmental and equipment 

performance limits that apply during operations, including details of actions to be taken in the event of any 

of the defined limits being exceeded  
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DREDGING  

GENERAL DESCRIPTION / CONSIDERATIONS - SPECIFIC TO MISSION 

A dredger is a type of ship or barge equipped with machinery and equipment used to remove sediment and other 

material from the bottom of a body of water, such as a river, harbour, or canal. Dredgers are used to maintain the 

depth of waterways and prevent them from silting up, as well as to create new channels, basins, or land. 

Dredgers typically have a hull with a large, open deck area and are equipped with a cutter head, suction pipes, and 

pumps. The cutter head is used to loosen and break up the sediment, which is then sucked up through the suction 

pipes and pumped to the deck, where it is stored and eventually disposed of. 

Dredgers can be classified into several types, including trailing suction hopper dredgers, cutter suction dredgers, 

backhoe dredgers, and grab dredgers, based on the type of dredging equipment they use. 

Dredging is an important operation in a variety of industries, including maritime, construction, and environmental 

management. It is used to ensure the safe and efficient navigation of ships, to create new land for development, and 

to restore and protect aquatic habitats. The design and specifications of dredgers vary depending on the specific 

needs of the dredging operation they support. 

Trailing suction hopper dredgers are a type of dredger that uses a suction pipe and a hopper to remove sediment 

from the bottom of a body of water. The following outlines how trailing suction hopper dredgers work: 

1. Dredging: The dredger moves along the body of water with a long suction pipe extending from the stern of 

the vessel into the water. The pipe is used to suck up the sediment from the bottom of the water and into the 

hopper, which is a large, open hold located on the deck of the vessel. 

2. Cutting: A cutter head is located at the end of the suction pipe and is used to break up the sediment and make 

it easier to suck up into the hopper. The cutter head is also used to create an opening in the sediment, 

allowing the suction pipe to reach deeper into the water. 

3. Suction: Once the sediment has been broken up by the cutter head, it is sucked up into the hopper through 

the suction pipe. The hopper holds the sediment until it can be disposed of. 

4. Discharging: The hopper can be emptied by opening a gate on the bottom of the vessel, allowing the 

sediment to be discharged into a barge or dumped on the shore. The hopper can also be emptied while the 

dredger is at anchor, allowing the sediment to be discharged into the water. 

5. Repeat: The process is repeated as the dredger moves along the body of water, removing sediment and 

maintaining the desired depth of the waterway. 

Trailing suction hopper dredgers are used for a variety of dredging operations, including the maintenance of 

navigational channels, the creation of new land, and the restoration of aquatic habitats. They are particularly useful 

for dredging operations that require the removal of large quantities of sediment, as the hopper allows the sediment to 

be stored until it can be disposed of. 

IMCA M103 offers a whole section on the A17-1 Industrial Mission of Dredging Vessels. While we cannot reproduce 

the section here in its entirety, we do recommend you read it in full if you work on or with an SOV. The section 

headings are as follows: 

• A17-1 Industrial Mission  

• A17-1.1 Description and Role  

• A17-2 Design Guidance  

• A17-2.1 Design Considerations  

• A17-2.2 DP Capability 

• A17-2.3 Control Systems  

• A17-2.4 Reference Systems and Sensors  
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• A17-2.5 Power Systems  

• A17-3.1 Operational Guidance  

• A17-3.2  Operational Planning  

• A17-3.3  Communications  

• A17-3.4  DP Alert Status  

• A17-3.5 Responsibilities  

OPERATIONAL CONSIDERATIONS & PLANNING - SPECIFIC TO MISSION 

IMCA M103 offers the following operational considerations for dredgers and must be read in conjunction with IMCA 

M103 in its entirety. 

The following should be considered when planning DP operations:  

 Depending on the technique adopted, dredging is usually characterised by a short time to terminate; dredging 

equipment can be lifted clear of the seabed and the vessel can move to a safe location immediately;  

 Depending on the effectiveness of heave compensation equipment, environmental limits may be lower for 

equipment deployment and recovery than they are for dredging operations;  

Vessel motions may adversely affect dredging accuracy and cause damage to the seabed if dredging tools are 

rigidly connected to the vessel. Heave compensation may not be fully effective as mitigation; the DPO should be 

aware of how a change of heading and/or track will affect heave, roll and heel;  

Significant propulsion power may be required to overcome dredging forces. Dredging forces will tend to dampen 

position excursions, but may reduce the vessel’s ability to maintain a constant dredging speed;  

Choice of heading may be restricted depending on the dredging technique employed;  

Very shallow water activities may be subject to stricter environmental and vessel motion limits than those for 

deeper water;  

 Under-keel clearance requires careful consideration in shallow water due to the risks to thrusters and cooling 

systems. Thruster efficiency may be reduced and vessel pitching and rolling may reduce under-keel clearance 

significantly;  

The vessel may experience rapid changes in dredging forces acting on the vessel during constant speed dredging 

due to the changing nature of the seabed resulting in thruster power demand fluctuations;  

 Accurate positioning of dredging tools on the seabed may be difficult if the seabed is not of uniform density or is 

uneven. The vessel may be required to rapidly adjust track to compensate for deflection in position of the dredging 

tool. These considerations are important when operating close to surface and seabed infrastructure;  

The master and each DPO should understand the principles and operation of any special features of the DP control 

system. They should be aware of the likely forces exerted on the vessel by the dredging operation and the procedure 

for emergency termination of operations.  

 

 

 

REFERENCE SYSTEMS & SENSORS - SPECIFIC TO MISSION 

See also DP Position Reference Systems and Sensors and Reference Systems and Sensors (general considerations from 

a mission perspective) 
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Open water Close to a structure 

DGNSS  DGNSS  

 Laser 

 Radar 

  

 

IMCA M103 offers the following guidance for position reference systems and sensors for dredgers and must be read in 

conjunction with IMCA M103 in its entirety. 

A17-2.4 Reference Systems and Sensors 

At least three independent position reference systems should be in use for IMO equipment class 2 or 3 designs 

where position keeping is safety-critical, employing at least two different measurement principles. Power for the 

position references in fault tolerant DP systems should be supplied from different redundancy groups to prevent the 

worst case failure resulting in the loss of all position references. 

Where dredging is conducted in close proximity to offshore surface structures then at least one relative reference 

should be in use with the adjacent structure. Where relative reference systems are susceptible to interference (for 

example from cranes, structures and environmental conditions) then the potential for loss of position references 

should be risk assessed and suitable alternatives provided. 

In shallow water noise, strong currents and suspended particles in the water column may cause interference to 

seabed reference systems. Acoustic systems are vulnerable to interference from noise associated with the dredging 

operation, however they may be used to monitor the position of subsea equipment. 

In open water locations where the risks associated with an inability to maintain position are low there may be a 

reliance on satellite based position references; availability and diversity of position references may be limited in 

open water. 

Sensors providing data relating to horizontal dredging forces acting on the vessel may be interfaced to the DP 

control system. Where loss of such data may impact position keeping performance, sensors should be robust, 

accurate and reliable and consideration should be given to providing redundancy. Where reliability or fail safe 

conditions cannot be demonstrated, then manual input or force inputs based on theoretical calculation may be 

considered. 
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SOV SERVICE OPERATIONS VESSELS  

MTS issued a Paper regarding Wind Turbine Support Vessels 

GENERAL DESCRIPTION / CONSIDERATIONS - SPECIFIC TO MISSION 

A service operations vessel (SOV) is a type of ship or boat used in the offshore wind industry to provide support and 

maintenance services to wind turbines and other offshore structures. The main function of an SOV is to transport 

personnel, equipment, and supplies between the shore and the offshore site, as well as to provide accommodation 

and other support services to the maintenance crew while they are working offshore. 

SOVs are typically equipped with a range of facilities and equipment, including: 

1. Accommodation: The SOV typically has a large deck area with cabins and facilities for crew members, 

including bedrooms, bathrooms, kitchens, and recreation areas. 

2. Workspace: The SOV also has a workshop or maintenance area for servicing and repairing wind turbines and 

other offshore equipment. 

3. Cargo handling: The SOV has cargo handling equipment, such as cranes, winches, and hoists, to load and 

unload equipment, supplies, and personnel. 

4. Safety equipment: The SOV is equipped with safety equipment, such as life rafts, life jackets, and firefighting 

equipment, to ensure the safety of the crew and passengers. 

5. Communication equipment: The SOV has communication equipment, such as radios, telephones, and satellite 

systems, to allow for communication between the crew and the shore. 

The design and specifications of SOVs vary depending on the specific needs of the offshore wind operation they 

support, as well as the size and complexity of the offshore structures they serve. SOVs play a critical role in the 

offshore wind industry by providing the maintenance and support services necessary to keep wind turbines and other 

offshore structures operating efficiently and safely. 

IMCA M103 offers a whole section on the A18-1 Industrial Mission of Service Operations Vessels (SOV). While we 

cannot reproduce the section here in its entirety, we do recommend you read it in full if you work on or with an SOV. 

The section headings are as follows: 

• A18-1 Industrial Mission  

• A18-1.1 Description and Role  

• A18-2 Design Guidance  

• A18-2.1 Design Considerations  

• A18-2.2 DP Capability 

• A18-2.3 Control Systems  

• A18-2.4 Reference Systems and Sensors  

• A18-2.5 Power Systems  

• A18-3.1 Operational Guidance  

• A18-3.2  Operational Considerations  

• A18-3.3  Communications  

• A6-3.4  DP Alert Status  

• A18-3.5 Gangway Status  

• A18-3.6 Responsibilities  

 

 

https://dynamic-positioning.com/proceedings/dp2018/598_06.1%202018%20DP%20Conference%20-DP%20Operations%20-%20Ihle%20DOC.pdf
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REFERENCE SYSTEMS & SENSORS - SPECIFIC TO MISSION 

See also DP Position Reference Systems and Sensors and Reference Systems and Sensors (general considerations from 

a mission perspective) 

 

Open water 
(standby) 

Close to a structure 

DGNSS  DGNSS  

Relative GNSS Relative GNSS 

 Laser 

 Radar 

  

 

IMCA M103 offers the following guidance for position reference systems and sensors for SOVs and must be read in 

conjunction with IMCA M103 in its entirety. 

A18-2.4 Reference Systems and Sensors 

At least three independent position reference systems using a minimum of two measurement principles should be in 

use when in close proximity to a structure. 

At least three independent heading reference sensors for the DP system should be provided. 

When working in close proximity to fixed structures then at least one relative position reference system should be 

used. If the adjacent structure is floating and a relative separation needs to be maintained, then at least two of the 

position references used should be relative systems. Caution needs to be exercised when using a mix of absolute and 

relative position references when the target structure is able to move. The DP control system may require 

appropriate modes and features to be able to maintain position in a stable and reliable manner. 

Reference systems should be selected so as to minimise possible interference during gangway and crane operations. 

Power for position references should be supplied from different redundancy groups to prevent the worst case failure 

resulting in the loss of all position references. 

Lessons learned SOV vessels 

This case study demonstrates the importance of careful selection and planning in the use of position reference 

sensors and the potential consequences therein. 

DP2 Service Operations Vessel (SOV) DP Incident 

 

OPERATIONAL CONSIDERATIONS & PLANNING - SPECIFIC TO MISSION 

IMCA M103 offers the following operational considerations for dredgers and must be read in conjunction with IMCA 

M103 in its entirety. 

A6-3.5 Gangway Status  

Independent of any DP alert, an alert system should be fitted for the gangway crossing. The gangway operation 

manual should provide advice covering the action to be taken on the specific gangway, but in general:  

• Green status lights each end of the gangway to indicate ‘safe to cross’;  

https://www.imca-int.com/dp-events/dp2-service-operations-vessel-sov-dp-incident/
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• Red lights each end of the gangway and an audible alarm to indicate ‘unsafe to cross’, persons on the 

gangway should act as required by the gangway specific emergency procedures.  

There might be a number of options for activating the gangway alert system, including:  

• audio/radio warning from bridge to operator;  

• DP performance traffic light visible to gangway operator;  

•  gangway MRU programmed to judge DP performance based on envelope size and accelerations;  

•  DP integration allowing DPO to directly influence the traffic light.  

Where it is possible to execute a change of position or heading without disconnecting the gangway then the 

gangway alert system should indicate a red light status. Additionally, the DPO is to ensure that there are no persons 

using the gangway before any change in centre of rotation, DP position or heading is implemented.  

A6-3. 6 Responsibilities  

The master and windfarm co-ordinator should co-operate closely in responding to emergency situations. Their 

respective authority and responsibilities should be agreed and understood by both parties. The master has authority 

over the SOV but needs to consider the requirements of the co-ordinator and the safety of personnel in the 

windfarm.  

The vessel master is responsible for the safety of the vessel and all personnel on board or working from it. This 

includes the authority to forbid the start or order the suspension of personnel transfer operations, including in 

conditions where operational limits defined in ASOGs have not been exceeded.  

The DPO is responsible for ensuring that the DP system is configured as specified in the CAM/TAM and for 

monitoring vessel position and that the vessel operates within limits defined in the ASOG. The DPO is responsible for 

changing the DP alert status with reference to the ASOG without delay should this become necessary and for 

carrying out the associated actions. They have the authority to suspend personnel transfer operations if they 

consider this to be necessary for the safety of the vessel, environment or personnel.  
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SPACE FOR NOTES 
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DISCLAIMER AND LIMITATION OF LIABILITY  

The information presented in this publication of Keelson Marine Assurance LLC’s Keelson DP Learning Manual is made 

available for the purpose of supporting Keelson DP CPD program. Keelson Marine Assurance LLC do not warrant the 

accuracy, completeness, or usefulness of this information. Any reliance you place on this publication is strictly at your 

own risk. We disclaim all liability and responsibility arising from any reliance placed on this publication by you or 

anyone who may be informed of its contents.  

Nothing in this Keelson DP Learning Manual precludes companies from developing their own competency schemes 

which:  

1. Meet their own needs and / or their client’s expectations.  

2. Meets or exceeds the intent of this Keelson DP Learning Manual.  

In no event will Keelson Marine Assurance LLC, their affiliates, licensors, service providers, employees, volunteers, 

agents, officers, or directors be liable for damages of any kind under any legal theory, arising out of or in connection 

with your use of the information in this publication, including but not limited to, personal injury, pain and suffering, 

emotional distress, loss of revenue, loss of profits, loss of business or anticipated savings, loss of use, loss of goodwill, 

loss of data, and whether caused by tort (including negligence), breach of contract or otherwise, even if foreseeable.  

The foregoing does not affect any liability which cannot be excluded or limited under applicable law.  
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ASSERTION OF COPYRIGHT  

Copyright © 2025 Keelson Marine Assurance LLC. All rights reserved. No part of this DP Learning Manual may be 

reproduced, stored in a retrieval system, or transmitted in any form or by any means, electronic, mechanical, 

photocopying, recording, or otherwise, without the prior written permission of Keelson Marine Assurance. The 

information contained in this DP Learning Manual is intended for informational purposes only and is provided as is 

without warranty of any kind. Keelson Marine Assurance LLC assumes no responsibility for errors or omissions. 

 




