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Abstract 

At its ninety-eighth session (7-16 June 2017) the IMO Maritime Safety Committee approved 

MSC.1/Circ.1580 ‘Guidelines for vessels and units with dynamic positioning (DP) systems’. Opportunities 

to apply or reference the design related elements of these guidelines have been few and far between during 

the downturn. This is expected to change rapidly as the offshore oil and gas industry continues to recover.  

Its predecessor, MSC/Circ.645 ‘Guidelines for Vessels with Dynamic Positioning Systems’, dated 6 June 

1994 served the industry well for many years but some sections lacked relevance to new technologies. 

The new guidelines recommend that MSC.1/Circ.1580 is applied to vessels and units to be constructed on 

or after 9 June 2017. However, it should also be noted that Section 4 is retrospective and applies to all 

vessels regardless of their year of construction.  While superficially similar to IMO MSC 645, in some 

respects, the impacts of changes in some clauses is more significant than a preliminary comparison might 

suggest. 

This paper will: 

• Introduce the reader to the new MSC.1/Circ.1580 guidelines, identify and discuss the impact of the 

changes (and the potential consequences of these) for different stakeholders.  

• Discuss whether the changes went far enough to address and accommodate the rapid technological 

advances taking place in the maritime industry and what the consequences of such omissions might 

be. 

Abbreviation / Definition  

MSC 645: MSC/Circ.645 ‘Guidelines for Vessels with Dynamic Positioning Systems’ 

MSC 1580:  MSC.1/Circ.1580 ‘Guidelines for vessels and units with dynamic positioning (DP) 

systems’ 
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Introduction 

The Irish playwright George Bernard Shaw once described the United States and Great Britain as ‘two countries 

divided by a common language’. Certainly, the use and understanding of language is a critical factor in the 

development and promulgation of international guidelines.  When lives and fortunes turn upon the meaning of every 

syllable even native speakers of the English language begin to doubt the interpretation placed upon every word.  Those 

responsible for the development of rules and guidelines always stress the importance of understanding the intent of 

rules and the context in which they were written and so it is with the recent update to the International Maritime 

Organisation’s ‘Guidelines for Vessels and Units with Dynamic Positioning (DP) Systems’ MSC.1/Circ.1580. 

In the preamble to IMO MSC 1580, it is stated that these guidelines “have been developed to provide an amended 

standard reflecting the development in DP operation since 1994 and the current industry practice and DP 

technologies”. As this was the objective it would be reasonable to consider, if at the end of the process, the goal has 

been achieved. 

Technological development is now at such a pace that it is difficult for rule makers to anticipate how it will affect 

industry practice next month, let alone in the next 10 years. Certainly IMO MSC. 1580 could not be described as a 

radical change. The industry has little documentary evidence upon which to concluded how well the concept of 

Equipment Classes has served as a barrier to the consequences of loss of position except perhaps that nothing of a 

totally unacceptable nature has been attributed to dynamic positioning since the last guidelines were developed. 

Therefore, there has been nothing to cause rule makers to question the direction that IMO MSC. 645 took and therefore 

there is no reason to believe that MSC 1580 should not continue on that course.  Thus, IMO MSC. 1580 is a 

development of IMO MSC 645 reflecting current industry practice and recognising how technology has developed 

since the original guidelines were written, however, it does not anticipate how technology might develop in the months 

and years to come. This has the potential to be restrictive, but only if the industry regresses back to blind compliance. 

The English Mathematician Alfred North Whitehead said that ‘any science which hesitates to forget its founders is 

lost’. Science must be based on reason and logic not on sentiment or tradition, and so it is with the design and 

operations of fault tolerant dynamic positioning systems. Nevertheless, the maritime industry is steeped in tradition 

and there is a widely held belief that adherence to tradition has kept seafarers safe. Thought leaders would therefore 

do well to heed the words of Alfred North Whitehead when they imagine the future of DP assurance.  

 

Certainly, there is some reason to believe that the design and operational practices that IMO MSC 645 and MSC 1580 

drive are effective in so far as it is usually possible to trace the root cause of a DP loss of position incident to some 

non-compliance with their requirements. Even the most robust and well-developed guidance and design philosophy 

is rendered useless without an effective verification and validation process. It may be fair to say that in the absence of 

a compelling reason to do something radically different, the inertia in the development of international guidance will 

ensure that future updates simply codify existing good practice rather than open up for development of new practices.  

Until that opportunity comes again, evolving practices will require support from other industry bodies such as the 

classification societies.  Conflict may arise when evolving practices deviate from that codified in IMO MSC. 1580 

and this will require engagement with the relevant authorities. 

Extract  1, below shows a comparison of the tables of contents for the two documents. A comparison of the entire text 

of the MSC 1580 with MSC 645 is provided in tabular form in the appendix at the end of this paper, and readers who 

want the full overview of changes are directed to this list. Some of the highlights are discussed in the sections that 

follow. 
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Extract  1 Tables of Contents for IMO MSC 645 and MSC.1 1580 (Courtesy International Maritime Organization) 

When reading the two IMO DP guidelines it is important to be aware that in IMO guidelines ‘should’ means ‘shall’: 

Accordioning to IMO Resolution A.911(22) “UNIFORM WORDING FOR REFERENCING IMO INSTRUMENTS” 

the word ‘should’ is to be understood as a requirement (i.e. shall). this is an important clarification as this differs from 

the practice used by classification societies who tend to use ‘Shall’ to indicate a requirement and ‘Should’ to indicate 

a recommendation.  

What is new? 

IMO MSC. 1580 has incorporated and therefore legitimized several current industry practices. Perhaps the most 

obvious and earliest indication of change is that the title of the guidelines now refers to ‘units’ and not just to ‘. The 

fact that IMO MSC. 645 was referenced from the MODU Code means that it was routinely applied to all forms of DP 

drilling units. However, it’s worth noting that, as was the case with IMO MSC. 645, no flag state has chosen to ratify 

IMO MSC. 1580 and therefore, it’s the vessel owner’s responsibility to ensure that the requirement for compliance 

with this international guideline is unambiguously referenced in any contract for vessel (or unit) construction. 

Likewise, charterers and organisations that would like the new and updated IMO MSC. 1580 to be the basis for their 

future DP standards and/or DP operations need to update their standards and specification documentation accordingly. 

FMEA introduced: The introduction of the reference to Failure Modes and Effects Analysis, as the means by which 

the fault tolerance of DP system is assessed, is very welcome. There was a time when sea trials alone were accepted 

as satisfying at least part of the initial survey requirements. FMEA has been a classification society requirement for 

many years and the process is well suited for assessing the failure modes of redundant systems. The development of 

DNV GL RP-D102, ‘FMEA of Redundant Systems’ [3] provides a means to optimize that process for DP Systems 

and is deemed highly effective and efficient when competently executed.  

 

Hidden failures: With the introduction of references to FMEAs comes additional references to hidden failures that 

have the potential to defeat the redundancy concept... ‘IMO 1580 3.1.7: For equipment classes 2 and 3, hidden failure 

monitoring should be provided on all devices where the FMEA shows that a hidden failure will result in a loss of 

redundancy.’...DNV GL rules for DP notations [4,5] have for many years considered the need to identify when one of 

the redundant DP equipment groups on which fault tolerance depends is no longer capable of developing the required 

surge, sway and yaw forces. This also includes hidden failures. Hidden failures could in principle be any failure not 

brought to the attention of the crew. An extreme example to illustrate the point is if there was no way to know that 

one thruster had stopped. Many potential hidden failures are already monitored by systems installed for the day-to-

day control, monitoring and operations of the power plant. alarms and indications would bring many failures to the 
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attention of the crew already. However, there are two more insidious types of hidden failures that are not so easily 

monitored. Satisfying a strict interpretation of clause 3.1.7 may require thought. The two types of hidden failure that 

are more difficult to detect are: 

 

• Degradation of performance 

• Failure of on-demand functions 

 

These two types of hidden failures can defeat the redundancy concept, like any other, and require some part of the 

system to be stimulated to determine if there is a hidden failure. The requirements for ‘monitoring’ for hidden failure 

implies a degree of alacrity in their detection otherwise, there would have been no requirement to do anything more 

than conduct annual DP trials to detected them. Clearly its impractical to continuously stimulate the DP system and 

its protection systems while carrying out DP operations. Therefore, it will be necessary to consider what kind of 

frequency is appropriate. Another technical solution to mitigate the effect of one potential hidden failure could be to 

install multiple independent on-demand functions, a typical example could be two breakers in series. In case one 

breaker has a hidden failure and does not open when a failure occurs, the other may still operate.  

 

Decision support tools required for operations e.g. ASOG (Activity-Specific Operating Guideline): ‘The 

following checklists, test procedures, trials and instructions should be incorporated into the vessel-specific DP 

operations manuals:’...’decision support tools such as ASOG; and capability plots’. The ASOG is arguably the tool 

that has had the greatest impact on reducing loss of position incidents associated with configuration errors and 

operating the DP vessel beyond the limits of its post failure DP capability. One oil major has data to suggest that the 

causes of the majority of ‘loss of position incidents’, that remain, can be traced to failure to follow the ASOG. Even 

that vulnerability may disappear when electronic ASOGs are able to take information directly from the DP control 

and vessel management systems and create appropriate warnings to the DPOs, vessel operations teams and other 

stakeholders. It is also worth noting that IMO 1580 now requires that “… the capability plots should represent the 

environmental conditions in the area of operation and the mission-specific operational condition of the vessel”. 

Only one bus-tie specified for DP Equipment Class 2: This is not entirely new, and this arrangement has been 

accepted for many years, but the wording is understood to have been revised to make it clear that such an arrangement 

is also acceptable for DP equipment class 2 vessels operating with closed bus-tie. In fact, there are failure modes 

associated with single bus-tie circuit breakers in both configurations. In the closed condition there is a risk that the 

bus-tie will not open to isolate a fault. In the open conditions there is a risk that it may spuriously close leading to a 

crash synchronisation. Both situations have the potential to cause a full black-out and loss of position keeping 

capabilities.  

 

Time to Safely Terminate: This principle exists in both documents but has become much more relevant when 

introducing limited energy sources such as batteries. Previously this issue was typically given very little consideration 

in the verification and validation process. Usually, the only limit on DP endurance was the capacity of the fuel service 

tank with many hours of fuel supply even at full power. Now, with advent of energy storage systems, that ‘fuel services 

tank’ may in effect be a battery with only minutes of capacity at limited power. It becomes vitally important to know 

the remaining capacity with some degree of precision and be confident in the time required to make the operation safe. 

Hence, this is not a new principle, but it is expected that the industry will use this differently and much more actively 

in many future designs. 

 

Definition of relevant failure modes for Equipment Class 2: This is a major change in that “static components 

(cables, pipes, manual valves, etc.) that may immediately affect position keeping capabilities upon failure” are added 

to the list of single-failure criteria for equipment class 2. This is understood to mean that auxiliary systems like 

freshwater cooling, fuel and others which, depending on design, could fail in such a way that there is an immediate 

effect on DP system power or thrust (e.g. pneumatic systems) must be designed as separate systems for each 

redundancy group. 

 

Manual intervention: The paragraphs dictating the availability of the redundant components in case of a relevant 

system failure has been reformulated. In 645 there is an opening for accepting operator intervention in some cases, 

while in the new 1580 this possibility seems to be removed as the redundant components are required to be available 

without needing manual intervention. (Note; It is understood by the authors that manual intervention will still be 
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accepted when transferring the control from main DP system to back-up systems (i.e. DP back-up control system, 

independent joystick system or individual manual levers.) 

 

Structuring of part 3.4 DP-control system: The language used here is not considered to be in line with current 

technology and nomenclature within the industry. In particular, the section which reads ‘Each DP computer system 

should be isolated from other on-board computer systems and communications systems to ensure the integrity of the 

DP system and command interfaces. This isolation may be effected via hardware and / or software systems and 

physical separation of cabling and communication lines.’. Although well intentioned, this wording has the potential 

to cause confusions. The computers that make up a redundant DP control system are generally not isolated from each 

other.  They share position and references sensor data and compare each other’s calculations. The means by which 

fault tolerance is typically provided in the control systems is either by: 

• Duty-standby arrangement, in which the offline controller will take over from the online controller on 

detection of malfunction.  

• Voting, where the output of three computers is compared by median test and the outliers rejected.  

All computers typically share the same dual redundant communications network, the same thrusters and many even 

share multiple power supplies.  It is understood that the intention of using the word ‘isolated’ was to require that faults 

in one computer should not cause malfunction in another. This is a worthy objective but there may have been a better 

way to communicate it. There may be opportunities to develop current designs to improve the degree of ‘isolation’, 

but total isolation would be a radical departure from current practice if that is what is intended.    
It is also expected that parts of the future technical solutions enabling cost efficient and more environmentally friendly 

operations will incorporate tighter integration between software-based control systems (onboard, but also to shore). 

With this as the background, the authors interpret the new IMO 1580 to require that when systems are integrated, (e.g. 

through networks or other means of communication) barriers, by means of hardware and software, shall be in place in 

order to ensure that these connections will not act as propagation paths having adverse effects on more than one 

redundancy group in case of (single) system failures.  

 

Introduction of requirements to training for DPOs:  Personnel engaged in operating a DP system should have 

received relevant training and practical experience in accordance with the provisions of the 1978 STCW Convention, 

as amended, the STCW Code, as amended, and the Guidelines for Dynamic Positioning System (DP) Operator 

Training (MSC / Circ.738, as amended). 

What is not? 

Main Principles: Essentially, the main principles are not changed. The concept of Equipment Classes has been 

retained unchanged and is still linked to the consequences of a loss of position, where the onus of selecting an 

appropriate equipment class falls upon the customer and the owner on the basis of a risk assessment. Alternatively, 

the flag or coastal state may decide. A DP equipment class 3 vessel may still carry out all DP operations requiring the 

use of a DP equipment class 2 or DP equipment class 1 vessel. Similarly, a DP equipment class 2 vessel may carry 

out DP operations requiring a DP equipment class 1 vessel. 

Single failure: The principle of only considering redundancy in relation to one single (non-hidden) failure at a time 

is kept. Of course, such a limitation is only valid when combined with other requirements intended to ensure that 

hidden failures are detected, before the risk of them compounding the effects of a second failure, becomes 

unreasonably high.   

Active redundancy: The principle of requiring that redundancy is based on running machinery appears to be 

unchanged. This may limit possibilities to become more fuel efficient and environmentally friendly. In recent times, 

the classification societies have developed notations to address societal expectations to be more fuel efficient and 

environmentally conscious [5]. Developments in electrical energy storage have made it much easier to distribute short 

term energy sources throughout the power plant to maintain thrust until diesel generators are reconnected. In addition, 

measures like more autonomous engines, generator, thrusters and increased monitoring capabilities can be used to 

increase the availability of stand-by machinery to a point where some may be included as part of the redundancy 

available for safe termination of operations. 

Consequence analysis: This is not a new principle, but consequence analysers have not always been used effectively 

because they had certain limitations. Failing to capture this in the update may be a missed opportunity. Some of these 
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limitations were not immediately obvious to the casual observer, such as only working when the vessel is in ‘station-

keeping mode’ and not in ‘follow track mode’, for example. The drilling community tended to find consequence 

analysers less useful because some implementations did not consider that large amounts of drilling load could be shed 

away to provide power for thrust.  The extent to which the consequence analyser could understand the power plant 

configuration was also limited with many implementations only considering the highest power distribution level. The 

advent of eASOGs, in which more sophisticated, operation-specific functionality (with better operator support) is 

implemented, may be the beginning of more modern consequence analysis capabilities. 

Other documents: There are other documents which make reference to IMO MSC.1/Circ 645 such as the MODU 

Code. These documents will require updating to include reference to 1580. In the case of the MODU code, reference 

to MSC.1/Circ. 645 is only used as an example, so it is assumed that applying 1580 will also be in line with the code. 

Annual Survey requirements in Section 5.1.1.3: Perhaps the greatest missed opportunity in the development of 

MSC.1/Circ. 1580 was to leave the survey requirement in Section 5 largely unchanged. Its arguable that the changes 

that were made may even have added to the confusion. This is discussed in more detail in the section on ‘Fit for the 

Future’ below, but essentially, it is difficult to distinguish the difference in scope between the annual survey 

requirement and the periodic survey requirements (not exceeding 5 years). A strict interpretation of the requirement 

is not practical on all but the simplest of DP vessel designs leading to a situation where subjectivity and other factors 

are used to determine what is ‘good enough’.  

Is it fit for the future? 

In some ways, IMO MSC 1580 perpetuates much of what was good and much of what was not so good about MSC 

645. To be fair, those charged with its update would have required considerably more time and resources to address 

the things that are still ‘not so good’. The likelihood of successfully gathering support to make radical changes to such 

a well-established document in an international forum may be slim. Those responsible for 1580 are to be commended 

for the improvements they were able to make. Where do opportunities for improvement remain? 

Equipment Class: This concept is a central tenet of the IMO DP guidelines. Those with knowledge of the original 

work and negations that led to the development of the IMO MSC 645 guidelines often say that Equipment Class was 

not the original concept. The original concept was a Consequences Class where a DP vessel with a specified, verified 

and validated degree of station keeping integrity would be chosen based on the consequences of a loss of position in 

the anticipated industrial mission. Thus, a DP consequence class 3 vessel could do all types of industrial missions, and 

a DP consequence class 2 vessels could carry out activities considered to have lesser consequences. In theory, that 

should still be the process used to select a DP vessel but, in practice, it is up to the end user to specify the equipment 

class selected for a particular DP operation, often regardless of the consequences. As a result, in most geographical 

locations, a DP class 2 vessel can carry out any industrial mission regardless of the consequences of a loss of position. 

This could be considered to be a failing in the way the DP community uses the guidelines rather than any particular 

weakness in the guidelines themselves. This issue is made more complex by the fact that there is little practical and 

statistical evidence to suggest that a DP class 3 vessel is any more reliable in terms of its station keeping integrity than 

a DP class 2 vessels.  

The primary differentiator between DP class 2 and DP class 3 is physical separation of redundant equipment groups 

to limit the effects of fire and flooding. These particular modes of failure happen so infrequently that the station 

keeping integrity of a DP vessel is much more heavily influenced by configuration, its vulnerability to technical failure 

and crew competence than the effects of fire and flooding. In fact, a poorly designed or poorly operated DP class 3 

vessel could quite easily have lower station keeping integrity than a well-designed DP class 2 vessel. It is therefore 

somewhat ironic that vessel owners are finding it difficult to market DP class 2 vessels in today’s depressed markets. 

The abundance of modern DP class 3 MODUs (for example) means that DP class 2 MODUs struggle to find work 

regardless of their track record. What little evidence there is of how DP class 3 vessels responded to fire and flooding 

suggests that attributes such as water-tight integrity (which are very difficult to verify and validate in a realistic 

manner) were not actually effective anyway, as cross-flooding of compartments developed though unforeseen issues. 

It should be noted that, in industry practice, there are other very important differences between requirements for DP 

class 2 and DP class 3. Over the last few years, class society requirements for acceptance of DP systems based upon 

closed bus-tie(s) have evolved to address additional failure modes and these requirements must be considered. 

Absolutes: The IMO guidelines have always used and continue to use the language of absolutes. Many would see this 

as a positive. It removes the potential for ambiguity. Unfortunately, certain absolutes can be very difficult, and 
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sometimes impossible, to comply with and even more difficult to prove compliance. The problem with failing to 

comply with absolutes is that it sets a precedent of non-compliances and leads to subjectivity about what is ‘good 

enough’. Perhaps, when DP systems were much simpler and understanding of the issues was at a much more basic 

level, it was possible to ‘believe’ that compliance with these absolutes could be achieved. However, as the industry’s 

knowledge and learnings from incidents grows, the gap between these absolutes and accepted practice becomes wider 

with each passing year. 

Two absolutes in the IMO guidelines, that are particularly challenging, will be discussed. These can be paraphrased 

as: -  

• No single failure will lead to a loss of position 

• Test everything every year  

No single failure will lead to a loss of position: The first of these absolutes is modified depending on whether the 

failure criteria are for DP Equipment Class 2 or DP Equipment Class 3 but at a philosophical level the challenge 

remains the same. If it’s not possible to achieve perfection, somebody has to decide what is ‘Good Enough’. Class 

rules for notation DYNPOS (AUTRO, CBT) come closest to achieving that absolute. It could be argued that they 

should be applied to DP Class 2 vessels if they are carrying out the same industrial missions (but then there would be 

no differentiator). 

Who decides what is good enough?  How do stakeholders, such as vessel owners and charterers understand and 

manage the risks they assume, when they take ownership or hire a particular DP vessel? 

Human nature is such that organisations subject to regulation would prefer to be told by some authority what is good 

enough rather than attempt to make an independent determination. This is understandable as ‘getting it wrong’, may 

be disadvantageous. It is only natural for designers, manufacturers, ship-builders and vessel operators to seek a 

common understanding. Unfortunately, what might be ‘good enough’ for one stakeholder is ‘not good enough’ for 

another. The end-user charterers would typically argue that they have most to lose from the consequences of a loss of 

position. The consequences of a loss of position are measured by their impact on life, property and the environment 

and the risks to be managed include Process Safety risks (where multiple deaths are expected) and those that could 

result in termination of a business, often referred to as Enterprise Risk. Loss of position incidents with high potential 

consequences happen fairly frequently and it is often only through good fortune that the consequences are not more 

severe. Sometimes another barrier (than the DP system) is effective in preventing the most severe effects being 

experienced. The time between incidents with the most severe consequences is generally long enough for them to fade 

from memory, or those involved move on, with the effect that lessons learned are forgotten and the mistakes are often 

repeated. 

The task of deciding what is ‘good enough’ with respect to DP has fallen on several organisations including: 

• The classification societies 

• The DP assurance providers 

• The risk management teams of the end user charterers 

Within each of these organisations’ individuals struggle on a daily basis to determine what is ‘good enough’, and one 

organisation is perhaps compensating for ‘differences in opinion’ in the other about what is ‘good enough’ in terms 

of addressing their own particular risk portfolio. There is effectively no common understanding of what is ‘good 

enough’ that satisfies everyone. 

This process is further complicated by a lack of visibility into the verification and validations process and also variable 

degrees of competence with which that verification and validation processes is executed. Visibility would not be an 

issue if stakeholders could understand the risks they were accepting, but a history of DP loss of position incidents 

suggests that verification and validation processes are not uniform in their effectiveness.  

It is technically possible to create a single-fault-tolerant DP system (to the best of one’s knowledge at the time) so it 

can be argued that this goal is achievable. Where the challenge for industry lies is in knowing whether it has been 

achieved or not. What makes this difficult are designs with many dependencies which increase the verification and 
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validation burden. There is now an abundance of industry guidance on how to create a fault-tolerant-DP system that 

can be verified and validated with minimum burden. This has given rise to the concept of ‘design for verification’ or 

‘build to test’. Thus, a two-pronged approach is possible: 

• Improve the verification and validation tool-kit 

• Create system designs that have a low verification and validation burden    

Regardless of how good the initial verification and validation process is, the station keeping integrity of any DP vessel 

will deteriorate if the elements upon which its fault tolerance depends are not checked and maintained during its 

operational life. This leads on to the discussion of another absolute requirement of the IMO guidelines namely – ‘Test 

everything every year’. 

  

Test everything every year: This is essentially what the IMO requirements for an annual survey requires. What it 

actually says is, ‘test all important systems and components’ every year but there is very little in the DP system that is 

not important. Therefore, it effectively means test everything. Annual DP trials are only one part of the annual survey 

requirement. Established practice is to do what can practically be done on board the vessel, at sea, within a reasonable 

time period, (typically <24 hours) that can be accepted in terms of the loss of revenue it incurs and with the fairly 

primitive test methods used by the various assurance organisations. 

 

How much value this process actually adds in terms of reducing the number of DP incidents is difficult to quantify. It 

is widely believed that incidents are grossly under reported. Often, the testing carried out, may not reveal anything of 

value. DP incidents are often caused by undetected design flaws and hidden failures of on-demand functions, but the 

present test regime is not well suited to detecting these types of faults because it is not capable of exercising these 

functions in a manner capable of detecting the faults. DP vessels that suffer loss of position incidents have often 

successfully passed their annual DP trials many times without discovering the issues that cause the incident, often 

because the test program had no facility or means to detect it.   

Recent changes to industry guidance, on the way test programs are executed and witnessed, have not significantly 

altered the scope, depth or effectiveness of the assurance process. These changes are largely focused on reducing costs 

and not on improving the efficacy of the assurance process. In fact, what little evidence has been presented at 

conferences etc. suggests a reduction in the detection of the most serious issues when ‘alternatives’ to carrying out 

batch tests under the supervision of an attending surveyor are used (example - Using the crew to record the test results.) 

There may be many reasons for this finding, but whatever they are, it’s important that they are addressed in the 

development of technological replacements for having a competent surveyor witnessing the test results onboard.  DNV 

GL’s D-class initiative [6] has explored many of these issues and tested them in pilot projects with vessel owners, 

equipment vendors and oil companies.  

By setting an unobtainable goal, the industry defaulted to doing what it could do with the tools available, in the time 

that could be tolerated.  This practice has remained largely unchanged in 26 years. 

What can be done to make it fit for the future? 

Should these absolutes be removed from the guidelines? If so, what could replace them? – In practice, these 

requirements are so firmly established in the cultural memory of the DP community that it is inconceivable that they 

could be replaced, despite the fact that we routinely fail to achieve them. What needs to change are the legacy 

verification, validation and assurance processes which claim to have demonstrated compliance with these absolutes. 

The challenge is to do this in a way that does not cripple an industry which is only just recovering from one of the 

worst downturns ever experienced in the oil and gas industry. In fact, if properly executed, improvements in this area 

are likely to have positive economic effects as they are more effective and replace non-value-added inefficient 

processes. 

An opportunity to further improve the IMO guidelines is unlikely to come again anytime soon. However, the industry 

should not wait to benefit from the improvements that changes to the assurance process could bring. In times of need 

it is common to look to technology to provide a solution. In fact, the technology required has been available for 

decades, and it is arguably cheaper and easier to implement than ever before. In particular, the lower cost of high-

speed data acquisition systems, sensors and digital storage mean that cost effective monitoring and automated test 

facilities can be built into systems. It could be argued that, in the future, no part of a DP system should be delivered 
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without the means to deliver verification information about itself upon request. Improved verification and validation 

tools can be used in the initial verification and validation process and during the vessel’s operational life to minimise 

exposure to non-productive time. Some of the improvements in IMO 1580 point towards this objective. Having said 

that, the effort and investment, that is needed by the industry must not be underestimated, if the benefits of digital 

capabilities are to be realised.  

Once the true scope of a complete annual verification is revealed by engineering analysis, it soon becomes clear that 

traditional methods cannot even begin to address it in an efficient and effective manner. Furthermore, it becomes clear 

that credit is often not being taken for other activities that contribute to confidence in the integrity of the DP System. 

This occurs due to lack of effective means to document them in an integrated way with other DP related results. It is 

also clear that there is no basis in engineering for testing everything every year. Some systems are so critical that they 

require almost continuous monitoring (example - Standby DP Control Systems) and others are so reliable that testing 

them every five years might be more than sufficient. Similarly, large numbers of on-demand functions are never tested. 

What has been missing from the DP assurance processes up to this point is lack of attention to the relative reliability 

of the systems being tested which would allow more effective verification and validation schedules to be carried out. 

The current text of IMO MSC.1/Circ. 1580 precludes such an arrangement. It would be considered very beneficial if 

other authoritative bodies, such as the classification societies, could demonstrate to the flag states and other relevant 

parties, the benefits of a more objective driven approach to DP assurance.    

Conclusion 

IMO MSC.1/Circ. 1580 is an improvement on its predecessor. It has codified current good practice which was absent 

before, such as FMEA and ASOG, but it has failed to anticipate the benefits that technology may bring to the DP 

assurance process. Some of the language used to update the technical sections is not reflective of current practice. It’s 

not clear how this should be interpreted. The intent can be understood from the context, but the requirements of the 

technical discussion could be misunderstood.  

Perhaps the biggest missed opportunity is the failure to address the short falls of the guidance on periodic survey and 

annual survey requirements. However, in practical terms it’s unlikely those responsible for the update could have 

legislated for an improved assurance scheme until after it becomes mainstream. It will therefore be up to other 

organisations to develop this and communicate its benefits to the relevant flag and coastal authorities. 
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Gap 
analysis 
item no. 

Reference 
MSC/Circ.645 [1] 

Reference MSC.1/Circ.1580 
[2] 

GAP/Difference/Comments 

General 

1 Application   For vessels constructed on or after 1 July 1994 

2  Application For vessels constructed on or after 9 June 2017. For vessels and units 
constructed on or after 1 July 1994 but before 9 June 2017, the 
previous version of the Guidelines (MSC/Circ.645) may continue to 
be applied, however it is recommended that section 4 of the present 
Guidelines be applied to all new and existing vessels and units, as 
appropriate. 

3 Whole document Whole document In the new 1580, the terms Flag and Shelf State is generally replaced 
by the term “Administration”. 

4 Preamble Preamble This is rewritten. In 1580 it is stated that “have been developed to 
provide an amended standard reflecting the development in DP 
operation since 1994 and the current industry practice and DP 
technologies” 

Part 1 

5 1.1 Purpose and 
responsibility 

Paragraph 1.1.2 “The 
responsibility for 
ensuring that the 
provisions of the 
Guidelines are complied 
with rests with the 
owner of the DP-
vessel.” 

1.1 Purpose In 645, 1.1 is called “Purpose and responsibility” in 1580 this section 
is called “Purpose” only. 
This paragraph is removed. When the vessel shall comply with the 
new 1580 guidelines it is understood that this kind of responsibility 
still rests with the owner. 

6 1.3 Definitions: 
 

1.3 Definitions: 
Many new terms introduced:  
- Activity-Specific Operating 

Guidelines (ASOG) 
- Bus-tie breaker 

- Company 

In 645 the sequence of the terms is not in alphabetic order; the 
sequence seem to be more in purpose of educating the reader?  
In 1580 the terms are in alphabetic order. 
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Gap 
analysis 
item no. 

Reference 
MSC/Circ.645 [1] 

Reference MSC.1/Circ.1580 
[2] 

GAP/Difference/Comments 

- Consequence analysis 

- Dynamic Positioning control 
station (DP control station) 

- Dynamic Positioning 
operation (DP operation) 

- Dynamic Positioning 
Verification Acceptance 
Document (DPVAD) 

- Failure 

- Failure Modes and Effect 
Analysis FMEA 

- FMEA proving trials 

- Hidden failure 

- Joystick system 

- Loss of position and/or 
heading 

- Position keeping 

- Power management system 

- Time to safely terminate 
(operations) 

- Worst-Case Failure Design 
Intent (WCFDI) 

- Worst-Case Failure (WCF) 
 

“Flag State Verification and Acceptance Document (FSVAD)” is 
replaced by “Dynamic Positioning Verification Acceptance 
Document (DPVAD)” 

 

The term “Dynamically positioned vessel (DP vessel)” exists in both 
documents but is expanded in 1580: (the new parts are in bold):  
Dynamically positioned vessel (DP vessel) means a unit or a vessel 
which automatically maintains its position and/or heading (fixed 
location, relative location or predetermined track) by means of 
thruster force. 
 

The definition of “Dynamic Positioning control system (DP control 
system)” is expanded in 1580 to include the word networks in the 
definition. 
 

Note that the term “Failure Modes and Effect Analysis FMEA” is not 
used in 645. 
 

The definition of “Power system” is expanded in 1580. The following 
is now additionally specified/included:  
- … fuel, cooling, pre-lubrication and lubrication, hydraulic, pre-

heating, and pneumatic systems; 
- power supplies, including uninterruptible power supplies (UPS); 
- power management system(s) (as appropriate). 
 

The definition of “Thruster system” is expanded in 1580. The 
following is now additionally specified/included:  
- …, cooling, hydraulic, and lubrication systems, etc.; 
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Gap 
analysis 
item no. 

Reference 
MSC/Circ.645 [1] 

Reference MSC.1/Circ.1580 
[2] 

GAP/Difference/Comments 

7 1.4 Exemptions  This part does not exist in 1580. However, the possibilities for the 
administration to accept exemptions are understood to still be in 
place. This is a general principle and is in addition also mentioned in 
the paragraph 5 of the preamble.  

8 1.5 Equivalents  This part does not exist in 1580. However, the possibilities for the 
administration to accept equivalents are understood to still be in 
place. This is a general principle and is in addition also mentioned in 
the paragraph 6 of the preamble. 

Part 2 

9 2.2.2 and 2.2.2.2 

2.2.2 states for 
equipment class 2: 
“…Normally static 
components will not be 
considered to fail 
where adequate 
protection from 
damage is 
demonstrated, and 
reliability is to the 
satisfaction of the 
Administration…” 

and 2.2.2.2 continues 
with:  
“…Single failure criteria 
include: Any normally 
static component 
(cables, pipes, manual 
valves, etc.) which is 
not properly 
documented with 

2.2.2 and 2.2.2.2 

2.2.2 states for equipment class 
2: “…Common static 

components may be accepted in 
systems which will not 
immediately affect 
position keeping capabilities 
upon failure (e.g. ventilation 
and seawater 
systems not directly cooling 
running machinery). Normally 
such static 

components will not be 
considered to fail where 
adequate protection from 

damage is demonstrated to the 
satisfaction of the 
Administration…” 

In 2.2.2.1 communication 
networks are added as an active 
component which shall be 
considered to fail, 

The main differences are: 
- The major change is that the clause “static component (cables, 

pipes, manual valves, etc.) that may immediately affect position 
keeping capabilities upon failure” is added to the list of single 
failures criteria for equipment class 2. This is understood to 
mean that auxiliary systems, such as freshwater cooling, fuel and 
other systems, (which depending on design, could be considered 
to fall under the definition of the word ‘immediately’) must be 
designed as separate systems for each redundancy group. 
 

- The new text in 1580 clearly states that the single failures criteria 
mentioned (for both equipment class 2 and 3) are typical 
examples and not to be understood as an exhaustive list by 
introducing: Single failure criteria include, but are not limited to 

 

- Communication networks are added to the list of single failures 
criteria. However, this is not considered a big change as this is 
considered to be practice also when applying 645 
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Gap 
analysis 
item no. 

Reference 
MSC/Circ.645 [1] 

Reference MSC.1/Circ.1580 
[2] 

GAP/Difference/Comments 

respect to protection 
and reliability…” 

and 2.2.2.2 continues with: 
“…Single failure criteria include, 
but are not limited to: 
any normally static component 
(cables, pipes, manual valves, 
etc.) that may immediately 
affect position keeping 
capabilities upon failure or is 
not properly documented with 
respect to protection…” 

Part 3 

10  3.1.2 This is a new paragraph in 1580 which did not exist in 645. 
The paragraph requires that in case external forces from mission-
related systems (cable lay, pipe lay, mooring, etc.) 
have a direct impact on DP performance, the influence of these 
systems should be considered and factored into the DP system 
design. Where available from the DP system or equipment 
manufacturer, such data inputs should be provided automatically to 
the DP control system. 
Additionally, provisions should be made to provide such data inputs 
into the DP control system manually. The paragraph also requires 
that these systems and the associated automatic inputs should be 
subject to surveys, testing and analysis. 

11 3.1.2 3.1.3 In the new text in 1580 it is explicitly specified that for Equipment 
Class 3 all components shall be physically separated by A60. 

12 3.1.3 For equipment 
class 3, full redundancy 
may not always be 
possible (e.g., there 
may be a need for a 
single change-over 

3.1.4 For equipment class 3, full 
redundancy of the control 
systems may not be possible. 
(i.e. there may be a need for a 
single changeover system from 
the main computer system to 

In 645 this rule seems to be valid for all types of systems and non-
redundant connections between otherwise redundant and separated 
systems may be accepted provided it is satisfactory documented 
with respect to reliability and they provide clear safety advantages. 
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Gap 
analysis 
item no. 

Reference 
MSC/Circ.645 [1] 

Reference MSC.1/Circ.1580 
[2] 

GAP/Difference/Comments 

system from the main 
computer system to the 
back-up computer 
system). Non-
redundant connections 
between otherwise 
redundant and 
separated systems may 
be accepted provided it 
is documented to give 
clear safety 
advantages, and that 
their reliability can be 
demonstrated and 
documented to the 
satisfaction of the 
Administration. Such 

connections should be 
kept to the absolute 
minimum and made to 
fail to the safest 
condition. Failure in 
one system should in no 
case be transferred to 
the other redundant 
system. 

the backup computer system). 
Such connections between 
otherwise redundant and 
separated systems may be 
accepted when these are 
operated so that they do not 
represent a possible failure 
propagation path during DP 
operations. Failure in one 
system should in no case be 
transferred to the other 
redundant system. 

In 1580 this rule seems only to be valid for control systems and 
connections between systems can be accepted when they are 
operated in such a way that they do not represent a failure 
propagation path between different redundancy groups. 
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Gap 
analysis 
item no. 

Reference 
MSC/Circ.645 [1] 

Reference MSC.1/Circ.1580 
[2] 

GAP/Difference/Comments 

13  3.1.5 For equipment classes 2 
and 3, connections between 
otherwise redundant and 
separated systems should be 
kept to a minimum and made to 
fail to the safest condition. 
Failure in one system should in 
no case be transferred to the 
other redundant system. 

This is a new paragraph in 1580. It is understood that the intention is 
to limit connections that could represent failure propagation paths 
between redundancy groups in DP system designs. 
(Dual feeding of power between redundancy groups (e.g. to control 
system components) which is quite common in today’s DP designs is 
maybe something that could be affected by such a rule.) 

14 3.1.4 Redundant 
components and 
systems should be 
immediately available 
and with 

such capacity that the 
DP-operation can be 
continued for such a 
period that the work in 
progress can be 
terminated safely. The 
transfer to redundant 
component or system 
should be automatic as 
far as possible, and 
operator intervention 
should be kept to a 
minimum. The transfer 
should be smooth and 
within acceptable 
limitations of the 
operation. 

3.1.6 Redundant components 
and systems should be 
immediately available without 

needing manual intervention 
from the operators and with 
such capacity that the DP 
operation can be continued for 
such a period that the work in 
progress can be terminated 
safely. The transfer of control 
should be smooth and within 
acceptable limitations of the DP 
operation(s) for which the 
vessel is designed. 

These paragraphs dictate the availability of the redundant 
components in case of a relevant system failure. In 645 there is an 
opening for accepting operator intervention in some cases. In the 
new 1580 this possibility seems to be removed as the redundant 
components are required to be available without needing manual 
intervention. 
(Note; It is understood by the authors that manual intervention will 
still be accepted when transferring the control from main DP system 
to back-up systems (i.e. DP back-up control system, independent 
joystick system or individual manual levers.) 
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Gap 
analysis 
item no. 

Reference 
MSC/Circ.645 [1] 

Reference MSC.1/Circ.1580 
[2] 

GAP/Difference/Comments 

15  3.1.7 For equipment classes 2 
and 3, hidden failure monitoring 
should be provided on all 
devices where the FMEA shows 
that a hidden failure will result 
in a loss of redundancy. 

This is a new paragraph in 1580. The term hidden failure was not 
mentioned in 645.  
(Note; it has however been standard in class society rules and 
industry practice to consider one hidden failure so it may be 
considered that this will not have a big influence on existing design 
philosophy.) 

16  3.1.8  This is a new paragraph in 1580 which sets requirement to what 
systems that should be placed in the DP control station.  
area. Equipment that is required to be located at the 

DP control station includes, but is not limited to: 
.1 DP control and independent joystick control operator stations; 
.2 manual thruster levers; 
.3 mode change systems; 
.4 thruster emergency stops; 
.5 internal communications; and 

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

Note: Paragraph 3.4.1 in both 645 and 1580 also set requirements to 
the DP control system operator stations to be place at the DP control 
station. 
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Gap 
analysis 
item no. 

Reference 
MSC/Circ.645 [1] 

Reference MSC.1/Circ.1580 
[2] 

GAP/Difference/Comments 

17 3.2.3 For equipment 
class 2, the power 
system should be 
divisible into two or 
more systems such that 
in the event of failure of 
one system at least one 
other system will 
remain in operation. 
The power system may 
be run as one system 
during operations, but 
should be arranged by 
bus-tie breakers to 
separate automatically 
upon failures which 
could be transferred 
from one system to 
another, including 
overloading and short-
circuits. 

3.2.3 For equipment class 2, the 
power system should be 
divisible into two or more 
systems so that, in the event of 
failure of one sub-system, at 
least one other system will 
remain in operation and provide 
sufficient power for station 
keeping. The power system(s) 
may be run 

as one system during operation, 
but should be arranged by bus-
tie breaker(s) to separate the 
systems automatically upon 
failures which could be 
transferred from one system to 
another, including, but not 
limited to, overloading and 
short circuits. 

The two paragraphs are almost identical. However, in 1580 the 
wording is understood to specify that one bus-tie breaker is 
sufficient between redundant power systems also in DP systems 
based on closed bus-ties. 
It is also made clearer that the relevant failure modes to be 
considered is not limited to the mentioned overloading and short 
circuits scenarios. 

18 3.2.6 If a power 
management system is 
installed, adequate 
redundancy or 
reliability to the 
satisfaction of the 
Administration should 
be demonstrated. 

3.2.6 For equipment classes 2 
and 3, at least one automatic 
power management system 
(PMS) should be provided and 
should have redundancy 
according to the equipment 
class and a blackout prevention 
function. 

In the new 1580 power management system is required to be 
installed. The paragraph in 645 said if it is installed. 
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Gap 
analysis 
item no. 

Reference 
MSC/Circ.645 [1] 

Reference MSC.1/Circ.1580 
[2] 

GAP/Difference/Comments 

19  3.2.7 This is a new paragraph in 1580 which allows for alternative energy 
storage systems (e.g. batteries and fly-wheels) to be used as sources 
of power to thrusters as long as all relevant redundancy, 
independency and separation requirements for the relevant notation 
are complied with. In case the available energy from such sources 
should be included in the consequence analysis function required for 
equipment class 2 and 3 reliable energy measurements must be 
provided. 

20  3.2.8 Sudden load changes 
resulting from single faults or 
equipment failures should not 
create a blackout. 

This is a new paragraph in 1580  
(Note; It is considered that this has traditionally been understood 
also to be required by 645.) 

21  3.3.1 Each thruster on a DP 
system should be capable of 
being remote-controlled 
individually, independently of 
the DP control system. 

This is a new paragraph in 1580. 
(Note; It is considered that this will not have big impact on designs as 
this has traditionally been standard design and required by class 
societies rules.) 

22 3.3.4 Failure of thruster 
system including pitch, 
azimuth or speed 
control, should not 
make the thruster 
rotate or go to 
uncontrolled full pitch 
and speed. 

3.3.5 Failure of a thruster 
system including pitch, azimuth 
and/or speed control, should 
not cause an increase in thrust 
magnitude or change in thrust 
direction. 

The new 1580 has a somewhat changed specification of the 
acceptance criteria. This is considered to be an improvement and in 
line with existing industry practice and class societies requirements. 
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Gap 
analysis 
item no. 

Reference 
MSC/Circ.645 [1] 

Reference MSC.1/Circ.1580 
[2] 

GAP/Difference/Comments 

23  3.3.6 Individual thruster 
emergency stop systems should 
be arranged in the DP control 
station. For equipment classes 2 
and 3, the thruster emergency 
stop system should have loop 
monitoring. For equipment class 
3, the effects of fire and 
flooding should be considered. 

This is a new paragraph in 1580. Thruster emergency stop was not 
required by 645. 
(Note; Installation of thruster emergency stop has traditionally been 
standard design and required by class societies rules. The 
requirement for loop monitoring is also required by some 
classification societies and hence also quite common in existing 
industry designs.) 

24 3.4.1.3 Display systems 
and the DP-control 
station in particular 
should be based on 
sound ergonometric 
principles. The DP-
control system should 
provide for easy 
selection of control 
mode, i.e. manual, 
joystick, or computer 
control of thrusters, 
and the active mode 
should be clearly 
displayed. 

3.4.1.3 Display systems and the 
DP control station in particular 
should be based on sound 
ergonomic principles which 
promote proper operation of 
the system. The DP control 
system should provide for easy 
accessibility of the control 
mode, i.e. manual joystick, or 
automatic DP control of 
thrusters, propellers and 
rudders, if part of the thruster 
system. The active control mode 
should be clearly displayed. 

The wording in the paragraph is slightly rewritten and 
improved/modernised in 1580. However, it is understood to basically 
involve the same requirements.  
It is noted that there is a change in the listed control modes: 
- 645: …, i.e. manual, joystick, or computer control of 
thrusters, … 

- 1580: …, i.e. manual joystick, or automatic DP control of 
thrusters, … 

 

The authors believe that the missing comma between manual and 
joystick in 1580 is a typing error.  
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Gap 
analysis 
item no. 

Reference 
MSC/Circ.645 [1] 

Reference MSC.1/Circ.1580 
[2] 

GAP/Difference/Comments 

25 3.4.1.5 Alarms and 
warnings for failures in 
systems interfaced to 
and/or controlled by 
the DP-control system 
are to be audible and 
visual. A permanent 
record of their 
occurrence and of 
status changes should 
be provided together 
with any necessary 
explanations. 

3.4.1.5 Alarms and warnings for 
failures in all systems interfaced 
to and/or controlled by the DP 
control system should be 
audible and visual. A record of 
their occurrence and of status 
changes should be provided 
together with any necessary 
explanations. 

The difference between the two paragraphs is the word permanent. 
This has traditionally been interpreted so that a printer is needed in 
order to be able to provide a permanent record. Removing the word 
permanent is understood to indicate that a printer is no longer 
required, and the records can be stored in a digital format. 

26 3.4.1.6 The DP-control 
system should prevent 
failures being 
transferred from 

one system to another. 
The redundant 
components should be 
so arranged 

that a failure of one 
component should be 
isolated, and the other 
component activated. 

3.4.1.6 The DP control system 
should prevent failures being 
transferred from one 

system to another. The 
redundant components should 
be so arranged that any failed 
component or components may 
be easily isolated so that the 
other component(s) can take 
over smoothly with no loss of 
position and/or heading. 

The two paragraphs are quite similar. The new wording in 1580 is 
specifying that the transfer of control between redundant 
components in the DP control system shall be bumpless. This is in 
line with current and existing equipment. 
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item no. 

Reference 
MSC/Circ.645 [1] 

Reference MSC.1/Circ.1580 
[2] 

GAP/Difference/Comments 

27 3.4.1.7 It should be 
possible to control the 
thrusters manually, by 
individual joysticks and 
by a common joystick, 
in the event of failure of 
the DP-control system. 

3.4.1.7 It should be possible to 
control the thrusters manually, 
by individual levers and by an 
independent joystick, in the 
event of failure of the DP 
control system. If an 
independent joystick is provided 
with sensor inputs, failure of the 
main DP control system should 
not affect the integrity of the 
inputs to the independent 
joystick. 

In the new text in 1580 it is made clearer that this shall be an 
independent joystick (as opposite to a joystick mode in the DP 
control system). It is also specified that sensors feeding the joystick 
shall not be affected by any failure in the main DP control system. 
(Note; It is considered that this will not have big impact on designs as 
this has traditionally been standard design and required by class 
societies rules.) 

28  3.4.1.8 This rule specifies a UPS power supply arrangement for the DP 
control system according to modern industry system design and 
industry practice. Hence, it is not considered that it will impact 
existing designs.  
This paragraph replaces paragraph 3.4.2.7 in the old 645 guidelines. 

 3.4.2.2 and 3.4.2.3 3.4.2.2 and 3.4.2.3 These paragraphs states requirements to the arrangement of DP 
control system computers. Both paragraphs are updated with more 
precise acceptance criteria in case of failures, and alarm 
requirements. The updated wording is in line with current industry 
practice and is hence not expected to influence current designs.  
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analysis 
item no. 

Reference 
MSC/Circ.645 [1] 

Reference MSC.1/Circ.1580 
[2] 

GAP/Difference/Comments 

29 3.4.2.5 Redundant 
computer systems 
should be arranged 
with automatic transfer 
of control after a 
detected failure in one 
of the computer 
systems. The automatic 
transfer of control from 
one computer system 
to another should be 
smooth, and within the 
acceptable limitations 
of the operation. 

3.4.2.5 Redundant computer 
systems should be arranged 
with automatic transfer of 
control after a detected failure 
in one of the computer systems. 
The automatic transfer of 
control from one computer 
system to another should be 
smooth with no loss of position 
and/or heading. 

The acceptance criteria at the end of the paragraph is strengthened 
to be in line with current industry practice. 

30 3.4.2.6 3.4.2.6 These paragraphs set the requirements for arrangement of the 
backup DP control system. The paragraph is the new 1580 is 
amended to include also: Main and backup DP control systems 
should be so arranged that at least one system will be able to 
perform automatic position keeping after any single failure. 
This addition is in line with current industry practice and should 
hence not enforce any changes on existing designs. 

31 3.4.2.7  This paragraph is setting requirements to DP control system UPS 
arrangement. In the new 1580 it is replaced by 3.4.1.8 
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32  3.4.2.7 Each DP computer 
system should be isolated from 
other on-board computer 
systems and communications 
systems to ensure the integrity 
of the DP system and command 
interfaces. This isolation may be 
effected via hardware and/or 
software systems and physical 
separation of cabling and 
communication lines. 
Robustness of the isolation 
should be verified by analysis 
and proven by testing. Specific 
safeguards should be 
implemented to ensure the 
integrity of the DP computer 
system and prevent the 
connection of unauthorized or 
unapproved devices or systems. 

This is a new paragraph in 1580. The paragraph is understood to 
require that when systems are integrated (e.g. through networks or 
other means of communication) barriers, by means of hardware and 
software, shall be in place in order to ensure that these connections 
will not act as propagation paths causing failure to more than one 
redundancy group in case of (single) system failures. 

33  3.4.3.2 For equipment class 1, 
at least two independent 
position reference systems 

should be installed and 
simultaneously available to the 
DP control system during 
operation. 

This is a new requirement in 1580. 645 did not say anything specific 
about the arrangement of position reference systems for equipment 
class 1. 
(Note; the requirement is generally in line with industry practice and 
class society requirements.) 

34 3.4.4.2 3.4.4.2 The term gyro compass is replaced by heading reference sensors. 
This is considered an improvement as modern technology provides 
many alternatives for providing heading measurements. 
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35 3.4.4.4 For equipment 
class 3, one of each 
type of sensors should 
be connected directly to 
the back-up control 
system and separated 
by A.60 class division 
from the other sensors. 

3.4.4.4 For equipment class 3, 
one of each type of sensor 
should be connected directly to 
the backup DP control system  
and should be separated by an 
A-60 class division from the 
other sensors. If the data from 
these sensors is passed to the 
main DP control system for their 
use, this system should be 
arranged so that a failure in the 
main DP control system cannot 
affect the integrity of the 
signals to the backup DP control 
system. 

The new addition to this paragraph in 1580 clarifies that sensors 
belonging to the backup DP control system can also be connected to 
the main DP control system as long as a failure in the main DP 
control system cannot affect the integrity of the signals to the 
backup DP control system. 
This is an improvement as this has been industry practice for many 
years. 

36  3.7 Independent joystick 

Paragraphs 3.7.1 and 3.7.2 

In the new 1580 guidelines the requirements for having an 
independent joystick with automatic heading control is specified.  
(The old 645 discusses a ‘joystick’ in several places but is quite 
unclear on whether this is the joystick (mode) in the DP control 
system or an independent joystick.) 

Part 4 
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37 4.1 Before every DP-
operation, the DP-
system should be 
checked according to a 
vessel specific 
“location” check list to 
make sure that the DP-
system is functioning 
correctly and that the 
system has been set up 
for the appropriate 
equipment class. 

4.1 Before every DP operation, 
the DP system should be 
checked according to applicable 
vessel specific location 
checklist(s) and other decision 
support tools such as ASOG in 
order to make sure that the DP 
system is functioning correctly 
and that the system has been 
set up for the appropriate mode 
of operation. 

The intention with the paragraphs is the same. However, it must be 
noted that in 1580 the requirement for decision support tools such 
as ASOG is introduced. It is also specified that the vessels shall be 
“set up for the appropriate mode of operation” rather than “set up 
for the appropriate equipment class”. Considering the high flexibility 
in modern systems and vessels (e.g. multipurpose) this shift in focus 
is considered an improvement. 

38  4.4 This is a new paragraph in 1580. However, it is not a new 
requirement as this sentence is the last part of paragraph 4.3 in 645. 

39  4.5 DP capability polar plots 
should be produced to 
demonstrate position keeping 
capacity for fully operational 
and post worst-case single 
failure conditions. The 
capability plots should 
represent the environmental 
conditions in the area of 
operation and the mission-
specific operational condition of 
the vessel. 

This is a new paragraph in 1580. The requirement for DP capability 
plots is new. It should be noted that: The capability plots should 
represent the environmental conditions in the area of operation and 
the mission-specific operational condition of the vessel. I.e. when the 
“area of operation” or “the mission-specific operational condition” 
changes new plots should be produced. 
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40 4.6 4.6  The list of checklists, test procedures, trials and instructions to be 
incorporated into the vessel-specific DP operations manuals has 
been extended, items 7 through 11 are new compared to the 645 
guidelines: 
.1 location checklist (see paragraph 4.1); 
.2 watchkeeping checklist (see paragraph 4.2); 
.3 DP operating instructions (see paragraph 4.4); 
.4 annual tests and procedures (see paragraph 5.1.1.3); 
.5 initial and periodical (5-year) tests and procedures (see paragraphs 
5.1.1.1 and 5.1.1.2); 
.6 examples of tests and procedures after modifications and non-
conformities (see paragraph 5.1.1.4); 
.7 blackout recovery procedure; 
.8 list of critical components; 
.9 examples of operating modes; 
.10 decision support tools such as ASOG; and 

.11 capability plots (see paragraph 4.5). 
Part 5 
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41 5.1.1 

Paragraphs 5.1.1.1, 
5.1.1.2, 5.1.1.3, and 
5.1.1.4 

5.1.1 

Paragraphs 5.1.1.1, 5.1.1.2, 
5.1.1.3, and 5.1.1.4 

These paragraphs set the requirements for initial, annual and 
complete testing of the vessels DP system. The main changes are 
summed up as follows: 
- In the new 1580 the DP vessel FMEA is introduced as a 

requirement for equipment class 2 and 3 (see paragraph 5.1.2) 
and this is also reflected in these paragraphs 

- In the new 1580 the “Dynamic Positioning Verification 
Acceptance Document (DPVAD)” is introduced and is replacing 
the old “Flag State Verification and Acceptance Document 
(FSVAD)” from 645. See 5.2. This is reflected also in these 
paragraphs. 

- In 645 it is stated that results from the testing should be 
documented in the FSVAD. In the new 1580 this requirement is 
generally replaced with “the results shall be recorded and kept 
on board”. 

- In 645 the “annual survey is required to be carried out within 
three months before or after each anniversary date of the initial 
survey”. In 1580 this is changed to “annual survey should be 
carried out within three months before or after each anniversary 
date of the Dynamic Positioning Verification Acceptance 
Document.” (1580 also states: “If a Dynamic Positioning 
Verification Acceptance Document is not available, the 
anniversary date of the initial survey should be used to determine 
the date of the annual survey.”) 

- In the new 1580 the following is added to the requirements for 
annual survey: “validate the FMEA and operations manual” 
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42  5.1.2 For equipment classes 2 
and 3, an FMEA should be 
carried out. This is a systematic 
analysis of the systems to the 
level of detail required to 
demonstrate that no single 
failure will cause a loss of 
position or heading and should 
verify worst-case failure design 
intent. This analysis should then 
be confirmed by FMEA proving 
trials. The FMEA and FMEA 
proving trials result should be 
kept on board and the FMEA 
should be kept updated so that 
it remains current. 

The new 1580 introduced requirements for equipment classes 2 and 
3 to carry out an FMEA and FMEA proving trials, for the result to be 
kept on board, and for the FMEA to be kept up to date. 

43 5.2 Flag State 
Verification and 
Acceptance Document 
(FSVAD) 

5.2 Dynamic Positioning 
Verification Acceptance 
Document (DPVAD) 

In the new 1580 the “Dynamic Positioning Verification Acceptance 
Document (DPVAD)” is introduced and is replacing the old “Flag 
State Verification and Acceptance Document (FSVAD)” from 645 
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44 5.2.1 A Flag State 
Verification and 
Acceptance Document 
(FSVAD) should be 
issued, after survey and 
testing in accordance 
with these Guidelines, 
either by officers of the 
Administration or by an 
organization duly 
authorized by it. In 
every case the 
Administration 
assumes full 
responsibility for the 
FSVAD. 

5.2.1 Compliance with these 
Guidelines should be verified by 
a DPVAD issued by or on behalf 
of the Administration. 
and 5.2.2 A DPVAD should be 
issued, after survey and testing 
in accordance with these 
Guidelines, by the 
Administration or an 
organization recognized by it. 

In the new 1580 the original paragraph 5.2.1 from 645 is split in two 
new paragraphs 5.2.1 and 5.2.2. The wording is also slightly changed, 
but the requirements are considered unchanged. 

45 5.2.3 The FSVAD is 
issued for an unlimited 
period, or for a period 
specified by the 
Administration. 

5.2.4 The DPVAD is issued for a 
period not exceeding five years, 
or for a period specified by the 
Administration. 

The validity period for a DPVAD generally limited to 5 years, while 
the FSVAD generally was unlimited. 

46 5.2.7 Control of a DP-
vessel holding a valid 
FSVAD should be 
carried out according to 
the principles of 1.7 in 
the MODU Code 1989. 

 This reference to the 1989 MODU Code is removed in the new 1580. 

Part 6 
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47  6 Training 

Personnel engaged in operating 
a DP system should have 
received relevant training and 
practical experience in 
accordance with the provisions 
of the 1978 STCW Convention, 
as amended, the STCW Code, as 
amended, and the Guidelines 
for Dynamic Positioning System 
(DP) Operator Training 
(MSC/Circ.738, as amended). 

This is a new chapter in the new 1580. 645 had no requirements 
relating to training of DP operators. 

 


