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A P P E N D I X   2 B 

Guidance For U.S. Navy Diving 
On A Dynamic Positioning Vessel 

 
2-B.1 INTRODUCTION: 

 

A Dynamic Positioning (DP) vessel is defined as a vessel actively using its 

propulsion systems to maintain position and heading.  This station keeping 

ability can be manual or automatic.  Ship’s propulsion systems include 

thrusters, main propellers, rudders, and the machinery and controls required to 

provide power to them.  Main propellers and rudders are included only if they 

are controlled by the DP system.  

 

The hardware for a DP systems consist of position references (such as Global 

Positioning Systems (GPS), Differential Global Positioning Systems (DGPS), 

taut wire, and acoustic transponders), gyrocompasses, vertical motion sensors, 

environmental sensors, ship’s propulsion systems, and all the cables and cable 

routing associated with these components.  A computer is used to integrate 

these subsystems into the total DP system.  The computer monitors the desired 

position against output of the position references, gyrocompasses, environ-

mental sensors, and vertical motion sensors (when employed by the DP 

system).  When there is a difference it will direct thrust in the necessary 

direction to get the ship back into the desired position and/or heading. 

 

DP is a rapidly maturing technology, having been born as a result of the 

increasing demands of the rapidly expanding oil and gas exploration industry 

in the 1960’s and early 1970’s.  In 2008, well over a 1,000 vessels have DP 

capabilities and that number continues to grow.   

   

Over the preceding decades, commercial diving operations have used DP 

vessels with great success.  DP vessels meeting IMO Equipment Class 2 or 3 

are a proven safe and reliable method of conducting manned diving 

operations. However, no effort should be spared to establish DP operational 

reliability and to ensure that, if the vessel does lose station, the effects on the 

divers are minimized. All personnel connected with the operation should keep 

this in mind at all times. The general conduct of U.S. Navy diving operations 

from DP vessels shall follow the same principles as other diving operations. 

   

DP advantages include: 

 

• Vessel is fully self-propelled; no tugs are required at any stage of the 

operation. 

• Setting-up on location is quick and easy.  

• Vessel is very maneuverable.  
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• Rapid response to weather changes is possible.  

• Rapid response to changes in the requirements of the operation. 

• Versatility within system (i.e. track-follow, ROV-follow and other 

specialist functions)  

• Ability to work in any water depth.  

• Ability to complete short tasks quicker, thus more economically  

• Avoidance of risk of damaging seabed hardware by mooring lines and 

anchors.  

• Avoidance of cross-mooring with other vessels or fixed platforms.  

• Ability to move to new location rapidly 

 

DP disadvantages include: 

 

• Failure to keep position due to equipment failure, if adequate system 

redundancy does not exist 

• Higher long term day rates than comparable moored systems 

• Higher fuel consumption 

• Thrusters could be a  hazard to divers  

• Loss of position in extreme weather or in shallow waters and strong 

tides 

•  Position control is active and relies on human operator input (as well 

as equipment) 

• More personnel required to operate and maintain equipment 

 

2-B.1 THE PURPOSE OF THIS APPENDIX IS TO PROVIDE THE FOLLOWING: 

 

• Guidance to determine the correct type DP vessel used for U.S. Navy 

diving. 

 

• Guidelines to determine the suitability of the DP vessel for U.S. Navy 

diving. 

 

• Guidelines for establishing an operational plan for conducting U.S. 

Navy diving on DP Vessel of Opportunity (VOO). 

 

• Specific guidelines for Surface Supplied Diving while operating in the 

DP mode on a VOO. 
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Implementation of these guidelines will vary from vessel to vessel because 

the characteristics of each vessel will affect its suitability.  Therefore, 

there may be minor variations to these guidelines as different VOOs are 

used. 

 
2-B.2.1 GUIDANCE TO DETERMINE THE CORRECT TYPE DP VESSEL. 

 

The International Guideline for classifying DP systems, reference (a), is 

used as a resource for the classification societies to help set and maintain a 

uniform standard. The Classification Society acts as an independent third 

party to review the design and witness the construction, installation, and 

testing of the DP system to ensure it meets recognized standards, such as 

the IMO Equipment Class standard.   It also ensures the system is properly 

maintained with surveys.  There are different class notations depending on 

the level of redundancy that is necessary for the DP system. See Table 2B-

1 

 

Three examples of Classification Societies that issue equipment class 

notations for DP vessels are:   

 

• American Bureau of Shipping (ABS) 

• Lloyds Register of Shipping 

• Det Norske Veritas (DNV) 

 

 

Table 2B-1.  Classification Society and International Maritime Organization (IMO) 

Equipment Class Notations. 

 
DESCRIPTION IMO EQUIPMENT 

CLASS 

 

Manual position control and automatic heading 

control under specified maximum environmental 
conditions 

 

 

 

----- 

 

Automatic and manual position and heading control 

under specified environmental conditions 
 

 

 

Class 1 

 

Automatic and manual position and heading control 
under specified maximum environmental conditions, 

during and following any single fault excluding loss 

of a compartment.  (Two independent computer 
systems) 

 

 

 
 

Class 2 

 
Automatic and manual position and heading control 

under specified maximum environmental conditions, 

during and following any single fault including loss of 
a compartment due to a fire or flood.  (At least two 

independent computer systems with a separate back-

 
 

 

Class 3 
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up system) 

 

 

As seen in Table 2B-1, IMO Equipment Class 2 or 3 will maintain 

automatic or manual position and heading control under specified 

maximum environmental conditions, during and following any single-

point failure of the DP system.  For the purposes of U.S. Navy diving 

operations, single-point failures are those failures that would cause the 

vessel to lose position from either a drive-off or drift-off.  There is a 

possibility that a system redundancy would no longer exist once a failure 

occurs.  Therefore, the Officer-in-Charge will have to determine if the 

underwater operation has to be stopped and divers recovered to the VOO.   

 

DP vessels used for U.S. Navy diving operations shall meet IMO 

Equipment Class 2 or 3.  There are limited exceptions to this rule, such as 

certification, training, or qualification dives where the diver does not 

interact with the bottom or a fixed structure. DP systems meeting IMO 

Equipment Class 1 are, by definition, subject to single point failure and are 

not suitable for diving operations and require mission specific waiver.   

 
2-B.2.2 GUIDELINES TO DETERMINE THE SUITABILITY OF A DP VESSEL 

 

U.S. Navy personnel shall ensure that operational environmental 

conditions will not exceed the vessel’s or the DP system’s capabilities.  

Embarked Navy personnel must understand the DP vessel’s capabilities 

and identify the status of the DP system by including indications provided 

when predetermined limits are being approached.  Indications shall be at 

the dive control station and on the bridge of the VOO. 

 

After a VOO has been selected, all foreseeable emergencies relating to the 

diving operation shall be identified and contingency plans established. 

 

The following is provided as a guide to ensure a DP vessel is suitable for 

U.S. Navy diving operations: 

 

• A Failure Modes and Effects Analysis (FMEA) is required by 

Classification Societies and accomplished during the 

classification/certification process and should be available for 

review by U.S. Navy personnel.  The FMEA should include the 

following: 

 

o Identification of back up or compensating equipment for 

each failure (Does it cover emergency situations that could 

occur during the mission?)  

 

o A description of the major components of the DP system, 

including whether individual thrusters/propellers can be 
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taken off-line from the whole system.   

 

o Identification of any significant failure modes that will 

affect the mission.  If so, are procedures are in place to 

mitigate the failures and have the procedures been used and 

shown to be satisfactory.  

 

o The method of detecting a failure or an impending failure. 

 

o Affect of the failure on the ship’s station keeping ability. 

 

o Capability of position references for depth of water at dive 

site. 

 

• A risk assessment shall compare the planned operation against the 

FMEA to ensure the system is compatible with the mission (water 

depth, currents, waves/swells, winds, etc.). 

 

• Technical evaluation of the DP Vessel.  Conduct a general 

inspection of the overall DP system including the Uninterrupted 

Power Supply (UPS) system to verify adequacy for the dive 

mission.  . 

 

• Identify the position references that will be used in the DP system:  

Will subsea position references and/or surface position references 

be required? (taut wire, hydro acoustic, GPS, or DGPS).  

 

 NOTE: Wire and depressor of taut wire system may interfere with diving 

operations since a vertical wire and depressor are used to establish 

the set point for the ship.  If possible, inspect them to ensure they are 

in good working order. 

 

• Identify any positioning and heading constraints for the DP vessel. 

 

• Will the diver be working on or near the bottom or a fixed 

structure?  

 

• What is the Diver deployment and recovery location with respect 

to thrusters and/or main propulsion? 

 

• Do the Diver underwater communications interfere with acoustic 

positioning systems? 

 

• Do satellite communication systems interfere with GPS/DGPS 

signals? 
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• Are there any operational related external forces that could reduce 

station keeping capabilities (i.e., salvage recovery or heavy lifts, 

helicopter wash on wind sensors, etc.) 

 

• Verify that there is documentation that shows that the DP vessel 

has the appropriate Class Notation in accordance with a 

Classification Society and Flag State. Ensure vessel has no 

outstanding liabilities against it. 

 

• Verify that appropriate authorities (Classification Society and 

owner) have approved deck and supporting structure modifications 

for foundation loads from the diving system, if modifications were 

made. 

 

• Review vessel DP history and crew qualifications/experience. 

 

• Review for reliability and proficiency (has the system experienced 

significant down time and have there been operator errors?) 

 

• Test and operate the system while assessing the DP vessel’s ability 

to hold position in depth of water at mission site. Do all the alarms, 

monitors, and displays operate properly in accordance with 

reference. (b)? 

 
2-B.2.3 GUIDELINES FOR ESTABLISHING AN OPERATIONAL PLAN FOR THE DP  

              VESSEL 

 

Operational planning is essential with agreement reached on all aspects of 

the mission, including emergency procedures for any foreseeable 

contingencies.  Both the DP vessel crew and the U.S. Navy personnel need 

to be aware of the effects of each other’s operations and emergency 

procedures and how they affect their respective systems.  The vessel crew 

and Navy personnel shall work together to establish clear lines of 

communications and command and control.  The responsibility and 

authority of all personnel involved in the management of the diving 

operation shall be clearly defined.  Key DP vessel personnel include the 

Master, Chief Mate, Chief Engineer, bridge watch standers, and DP 

operators.  Key US Navy personnel include the Officer in Charge, Master 

Diver, Safety Officer, and dive system operators. 

 

Operational planning should include the following factors at a minimum: 

 

• Is the position of the work site close to the ocean bottom, surface 

hazards or other obstructions?  
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• Vessels maneuverability while in DP mode and requirement to 

move vessel while Divers are deployed.  

 

• Expected weather conditions while on the dive site.  

 

• Predicted tide and/or current conditions while on the dive site. 

 

• Expected sea state and swells at dive site.  

 

• How to optimize vessel position over dive site.  

 

• Power of the DP vessel and thruster configuration for the dive 

mission. 

 

• Depth of water at and around the dive site.  Identify if water is 

too deep or shallow for proper operation of position references. 

 

• Location of position reference sensors on VOO. Are there any 

factors that can affect their input/output while on station? (e.g., 

helicopter blade affecting anemometer or obstruction on bottom 

interfering with taut wire depressor location).  

 

• Time required to recover Divers back to a safe location or the 

VOO and are escape routes to get out of a hazardous condition 

impeded by subsea or surface objects.  

 

 
2-B.2.4 SPECIFIC GUIDELINES FOR SURFACE SUPPLIED DIVING WHILE  

             OPERATING IN THE DP MODE. 

 

“DP Mode” is defined as being the use of motive power (thrusters or 

propellers) to position the ship over a dive site.  The requirements are 

based on the premise that at no time should the length of umbilical from 

the tending point to the diver allow the diver to come into within 15 feet of 

the nearest thruster or propeller that is in an operating mode.  Very great 

care is needed in the planning and execution of shallow and surface 

oriented diving operations to minimize the effect of thrust units on the 

divers.  The effects of thrust unit wash or suction should be carefully 

considered and precautions taken to guard against them particularly when 

the divers pass the potential wash zone.  The use of thrust diagrams when 

planning dives can also help.  Inhibiting or deselecting certain thrusters 

may be necessary and the resulting reduction in the vessel’s operational 

limitations should be taken into account.  Divers umbilical lengths and the 

manner of deploying them (i.e. over the side, from a stage, etc.) should be 

so chosen that divers and their umbilical are physically restrained from 

going to positions where they or their equipment could come into contact 
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with thrust units or be adversely affected by their wash.  There is no 

simple approach to the problem due to the differences encountered in the 

vessels and worksites. 

 

Surface supplied diving can be performed from a DP vessel in the DP 

mode whether over the side or through the moonpool, if the following 

conditions are met: 

 

• In accordance with reference (c) a diagram showing any hazards to 

the divers such as; (thrusters, propellers, rudders, and suctions) 

specific to each vessel shall be provided in both DP and dive 

control to enable the DP operator and the Diving Supervisor to 

visualize the relative position of the vessel, the deployment device 

and the divers in relation to the worksite, and to plan operations 

accordingly.  

 

• Written procedures shall be prepared for emergency situations (i.e. 

changes in alert level status, alarms, loss of communications, 

moving the vessel, etc.)  

 

• The Dive Team must be familiar with the vessel’s overall design 

and operating characteristics (i.e., position of thrusters, propellers, 

intakes, obstructions, etc.)  

 

• Diver umbilicals shall be tended at all times.  The tending point is 

defined as the surface or in-water point from which the diver’s 

umbilical can be securely tended.  Where the planned excursion is 

such that the diver could be brought within range of any of the 

physical hazards identified by the risk assessment (such as vessel 

thrusters, propellers, suctions, etc.), his umbilical shall be 

physically restrained at the tending point to prevent it from coming 

with 15 feet of such hazards.  

 

• Use of a stage is recommended.  The umbilical should be attached 

along the stage wire and the appropriate amount of umbilical 

should be coiled up on the stage allowing one diver to be tended by 

the other.  

 

• Diver umbilicals shall be marked every 10 feet.  

 

• The diver and standby diver shall be in direct communication with 

the Dive Supervisor at all times.  

 

• The Dive Supervisor shall be provided with relevant DP alarms 

and communications systems to the bridge and/or DP control 
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station. 

 

• The topside tenders shall be able to listen to all communications 

between the Divers and the Supervisor and shall be able to talk 

directly to the Supervisor. 

 

NOTE:  The conditions listed above do not mirror the conditions listed in 

reference (c).  When conditions conflict, defer to the conditions listed 

above. 

 
2-B.2 CONCLUSION: 

 

Sound diving procedures along with Operational Risk Management 

(ORM) are essential for using DP vessels for US Navy diving operations.  

The guidance given in this appendix used in conjunction with references 

(b) and (c) is required to conduct safe diving operations from a DP vessel.  

 

CAUTION: Routine SCUBA diving operations are not authorized on DP vessels.  To 

conduct emergency SCUBA diving operations, all forms of motive power, 

i.e., thrusters or propellers, within 50 feet of diving operations shall be de-

energized in a manner to prevent inadvertent operation.  SCUBA divers 

shall be tended from the waterline via small boat or stage. 
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