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What is new, what is not, and is it fit for the future?
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History
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[DNV (and DNV GL) tentative rules 

are just as valid as ordinary rules.

However, the Society reserves the 

right to make immediate and/or 

retroactive adjustments in order to 

obtain the purpose intended. Typically 

used for rules for new technology.]
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IMO MSC/Circ. 645
GUIDELINES FOR VESSELS WITH DYNAMIC POSITIONING SYSTEMS
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▪ Proposed by Norway January 1990

▪ Approved at the Maritime Safety Committee, at its 

ninety-eighth session (16 to 25 June 1994)

▪ Vessels with dynamic positioning systems constructed 

on or after 1st July 1994

▪ All major class societies have aligned their DP 

rules to cover all IMO requirements

▪ Some class societies have made additional DP 

rules and notations in order to be able to approve 

DP systems which operate on slightly different 

principles to those that satisfy a more traditional 

interpretation of the IMO DP guidelines (e.g. to allow 

standby start of generator sets as part of the 

redundancy)
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IMOL MSC.1/Circ.1580 
GUIDELINES FOR VESSELS AND UNITS WITH DYNAMIC POSITIONING (DP) SYSTEMS

▪ Revision of IMO 645 started 2012, proposed by US, 

IADC and IMCA, and put on the agenda by IMO MSC

▪ March 2015 proposal: Antigua and Barbuda, 

Australia, Liberia, US, Vanuatu and IADC, IMCA, and 

SYBAss (Superyacht Builders Association)

▪ November 2016 updated proposal: Antigua and 

Barbuda, Netherlands, Brazil, Norway, China, 

Philippines, Denmark, Republic of Korea, Germany, 

Russian Federation, Japan, US, Liberia, Vanuatu, 

Marshall Islands, and IACS, OCIMF, IADC, 

INTERTANKO, IMarEST, IMCA, NI, and SYBAss

▪ Approved at the Maritime Safety Committee, at its 

ninety-eighth session (7 to 16 June 2017)

▪ Vessels and units constructed on or after 9th June 

2017
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Why update?

▪ In the preamble to IMO MSC 1580, it is stated that: 

“These guidelines for new vessels and units with dynamic positioning systems have been developed 

to provide an amended standard reflecting the development in DP operation since 1994 and 

the current industry practice and DP technologies”. 
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MSC/Circ. 645       IMO MSC.1/Circ.1580

Note: 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). 
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Gap analysis

7

Reference is made to the 

gap analyses in appendix A 

in the conference paper 

for a comprehensive list of 

identified changes.
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What is new

▪ FMEA introduced (and to be evaluated annually)

▪ Hidden failures (monitoring required if FMEA identifies)

▪ Decision support tools required for operations, e.g. ASOG

▪ Only one bus-tie specified for DP Equipment Class 2 (apart 

from this no major changes related to closed bus-ties)

▪ Definition of relevant failure modes for Equipment Class 2

▪ Manual intervention (Redundant components and systems should 

be immediately available without needing manual intervention)

▪ Integrating DP control with other control/communication 

systems: Failure propagation barriers to be implemented in 

hardware and software

▪ Requirement for a joystick (mode) in the DP control system

▪ Thruster emergency stop systems shall have loop monitoring. 
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Group A Group B

Group A Group B

Equipment Class 2: “static component (cables, 

pipes, manual valves, etc.) that may immediately 

affect position keeping capabilities upon failure”:

MSC/Circ. 645

IMO MSC.1/Circ.1580
(Normally closed cross-over is accepted.)
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What is new

▪ For equipment classes 2 and 3 an automatic power 

management system (PMS) with redundancy according to the 

equipment class and a black-out prevention function shall be 

arranged

▪ Alternative energy storage (e.g. Batteries) may be used as 

sources of power to thrusters, and as bases for redundancy when 

sufficiently reliable

▪ Capability plots: Shall represent the environmental conditions in 

the area of operation and the mission-specific conditions

▪ Training requirements to DPOs (STCW Code and MSC/ 

Circ.738)

▪ FSVAD is now DPVAD
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Group A Group B

Group A Group B

Equipment Class 2: “static component (cables, 

pipes, manual valves, etc.) that may immediately 

affect position keeping capabilities upon failure”:

MSC/Circ. 645

IMO MSC.1/Circ.1580
(Normally closed cross-over is accepted.)
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What is not changed

▪ It is not a radical change

▪ Basic/main principles are kept, e.g.:

– The 3 equipment classes:

– 1: Non-redundant

– 2: Redundancy in active components (and some passive) 

– 3: Redundancy in and A60 separation of active and passive components

– Redundancy to be in place for time to safely terminate 

– Active redundancy (“no manual intervention”)

– Single failure principle

– Fail safe condition of thrusters (wording improved, but same 

requirements)

– Consequence analysis (same functionality/monitoring)

▪ Survey requirements in Section 5

10



DNV GL © 16 October 2019

New technology sometimes requires new use of old principles

▪ Time to Safely Terminate: 

– Principle exists in both documents 

– Typically given very little consideration in traditional designs

– Become much more relevant when introducing limited energy sources such as batteries

(For another paper maybe: Do the industry pay sufficient attention to the “closed bus-tie(s) issues” in these systems?)
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Fault discrimination
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Is it fit for the future?

▪ The “absolutes” (“perfection”) are still kept:

– No single failure shall lead to a loss of position

– Test everything every year, within a defined time window

▪ How to practically use the guidelines:

– Become more aware of the actual risk involved and consider all aspects (risk assessments 

involving technical, human and procedural) – both in design and verification activities

– Improve the verification and validation tool-kit

– Create system designs that have a low verification and validation burden:

– Build to test

– Verify-on-demand capabilities

– Not just choose the “highest” DP class notation

▪ More sophisticated designs (integration of software intensive systems, standby-machinery?)

– In order for the industry to evolve, … safer, increased efficiency, lower emissions, autonomy,...
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What can be done to make it more fit for the future?

▪ IMO guidelines will, most likely, not be updated again anytime soon

▪ By engineering analysis it soon becomes clear that traditional methods cannot achieve perfection 

(ref. the absolutes), somebody has to decide what is ‘Good Enough’

▪ Can we then replace the absolutes, i.e. “verify all single failures” and “test everything 

every year”? 

– We must improve the verification and validation tool-kits

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

– Allow for more efficient verification schemes

▪ The task of deciding what is ‘good enough’ rests on several organisations including:

– The classification societies

– The DP assurance providers

– The risk management teams of the end user charterers

▪ The effort and investment, that is needed by the industry in order to be able to utilize the 

potential that lies in these now available digital capabilities, should not be underestimated
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Will it be taken in to use?

▪ As is the case also with IMO MSC 645, no flag state has chosen to ratify IMO MSC 1580

▪ Therefore, it’s the vessel owner’s and charterers responsibility to ensure that the 

requirement for compliance with this international guideline is unambiguously 

referenced in any contract for vessel (or unit) when relevant

▪ Influence on other industry documents: In general these documents will require updating to 

include reference to MSC 1580

▪ MODU code: The 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

▪ Some class societies have amended their rule to reflect IMO MSC 1580

▪ … and, yes we expect it to be taken in to use (this has already started)
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Conclusions

▪ IMO MSC.1/Circ. 1580 is an improvement on its predecessor

▪ Examples are:

– Introduction on FMEA and ASOG

– Requirements to DPO training

– Allowing for alternative energy storage 

▪ The industry have to find a practical way of handling “the absolutes” 

▪ IMO MSC.1/Circ. 1580 has failed to anticipate the benefits in new technology in relation 

to what this may bring to the DP assurance processes

(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 may therefor be up to other organisations 

to develop this and communicate its benefits to, relevant flag, coastal authorities and other relevant parties.)
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Thank you for your attention!

Questions?
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