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CHANGESIN THE RULES

General.

The present edition of the rules includes additions and amendments
decided by the board in November 2003, and supersedes the January
2003 edition of the same chapter.

The rule changes come into force on 1 July 2004.

This chapter is valid until superseded by a revised chapter. Supple-
ments will not be issued except for an updated list of minor amend-
ments and corrections presented in Pt.0 Ch.1 Sec.3. Pt.0 Ch.1 is
normally revised in January and July each year.

Revised chapters will be forwarded to al subscribers to the rules.
Buyers of reprints are advised to check the updated list of rule chap-
ters printed Pt.0 Ch.1 Sec.1 to ensure that the chapter is current.

Main changes

— Steering gears shall be designed for continuous operation when
they form part of the DP-system. Testing requirements to steer-
ing gear shall also be specified.

— The specific requirement for certification of UPS used for DP
control systemsis removed. Certification of UPSs now shall fol-
low main class requirementsin Pt.4 Ch.8 Electrical Systems.

— Requirement for certification of the independent joystick system
required for notations DYNPOS-AUT, DYNPOS-AUTR and
DYNPOS-AUTRO introduced.

— The new rules give opening for one of the three gyros required
for notation DYNPOS-AUTR and DYNPOS-AUTRO to bere-
placed by a heading device based upon another principle, aslong

Comments to the rules may be sent by e-mail to rules@dnv.com

as this heading device is type approved as a THD (Transmitting
Heading Device) as specified in IMO Res. MSC.116 (73).

— The possibility for letting the independent joystick system use
the same redundant network as the DP control system is re-
moved. In the new rules the independent joystick system may
share the communication link with the manual control, but not
with the DP-control system.

— More specific requirements to the effect of failures in the inde-
pendent joystick control system.

— Power supply for the independent joystick system is now re-
quired to be independent of the DP control system UPSs.

— Theinput power supply to the redundant UPSs is now required
derived from different sides of the main switchboard.

— Specification of power supply arrangement for position reference
systems (PRS). The requirement is now that the power supply
shall bein line with the overall redundancy requirements. PRSs
shall still be powered from UPS.

— Therequirement for full separation between fuel oil systems de-
signed with redundancy for notation DYNPOS-AUTR is clari-
fied.

— The new rules require FMEAs for Power Management Systems.

— Requirement for DP-Control centre arrangement and layout doc-
umentation is introduced.

Corrections and Clarifications

In addition to the above stated rule requirements, anumber of correc-
tions and clarifications have been made in the existing rule text.
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SECTION 1
GENERAL REQUIREMENTS

A. TheRules

A 100 Ruleapplication

101 The rulesin this chapter apply to systems for dynamic
positioning of ships and mabile offshore units, termed hereaf -
ter as, vessels. These rules do not include requirements or rec-
ommendations in regard to the vessels operation or other
characteristics.

Guidance note:

Requirements, additional to these rules may be imposed by the
national authority with whom the vessel is registered and/or by
the administration within whose territoria jurisdiction it is in-
tended to operate. Where national legidlative requirements exist,
compliance with such regulations shall also be necessary.

---e-n-d---of ---G-u-i-d-a-n-c-e---n-o-t-e---

102  The reguirements in these rules are additional to the
rules for main class.

Guidance note:
In particular see the relevant sections of:

Pt.4 Ch.1 Machinery Systems, Genera

Pt.4 Ch.2 Rotating Machinery, Generd

Pt.4 Ch.3 Rotating Machinery, Drivers

Pt.4 Ch.4 Rotating Machinery, Power Transmissions
Pt.4 Ch.5 Rotating Machinery, Driven Units

Pt.4 Ch.8 Electrical Installations

Pt.4 Ch.9 Instrumentation and Automation.

---e-n-d---of ---G-u-i-d-a-n-c-e---n-o-t-e---

A 200 Classnotations

201 Vesselsbuilt and tested in compliance with the require-
mentsin this chapter and the requirements of therulesfor main
class may be assigned one of the class notations given in Table
Al

Table A1 Class notations

Notation Scope
DYNPOS-AUTS | dynamic positioning system without redun-
dancy

DYNPOS-AUT dynamic positioning system with an inde-
pendent joystick system back-up and a posi-
tion reference back-up

dynamic positioning system with redundancy
in technical design and with an independent
joystick system back-up

dynamic positioning system with redundancy
in technical design and with an independent
joystick system back-up. Plus a back-up dy-
namic positioning control system in an emer-
gency dynamic positioning control centre,
designed with physical separation for compo-
nents that provide redundancy

DYNPOS-AUTR

DYNPOS-AUTRO

Guidance note:

IMO MSC/Circ.645 "Guidelines for vessels with dynamic posi-
tioning systems', dated 6 June 1994, has defined equipment
classes with the following correlation to these rules:

DNV class notation IMO equipment class
DYNPOS-AUTS Not applicable
DYNPOS-AUT IMO equipment class 1

DYNPOS-AUTR
DYNPOS-AUTRO

IMO equipment class 2
IMO equipment class 3

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

A 300 Environmental regularity number, ern

301 Vesselswith one of the class notations listed in 201 will
be given an environmental regularity number (ern). It will be
entered as a notation in the "Register of vessels classed with
DNV" asern(a, b, c) where a, b, ¢ are integer numbers re-
flecting probable regularity for keeping position in a defined
area. See Sec.6 for details on the ern concept.

B. Definitions

B 100 General

101 Conseguence analysis: An automatic monitoring func-
tioninthe DP-control system, checking the ability of the vessel
to maintain position under current weather conditions if the
worst case single failure should occur.

Guidance note:

For detailed information and requirements to the consequence
analysis function see Sec.3 F200.

---e-n-d---0f ---G-u-i-d-a-n-c-e---n-o-t-e---

102 DP-control system: All control systems and compo-
nents, hardware and software necessary to dynamically posi-
tion the vessel. The DP-control system consists of the
following:

— dynamic positioning control system (computer system)
— sensor system

— display system (operator panels)

— positioning reference system

— associated cabling and cable routing.

Guidance note:

The DP-control system will normally consist of one or more
computers. Thisisoften referred to asthe DP-system, but isonly
apart of the DP-system by rule terminology.

---e-n-d---0f ---G-u-i-d-a-n-c-e---n-o-t-e---

103 Dynamic positioning system (DP-system): The complete
installation necessary for dynamically positioning a vessel
comprises of the following systems:

— power system

— thruster system

— DP-control system

— independent joystick system (when applicable).

104 Dynamically positioned vessel (DP-vessel): A vessd
which automatically maintains its position (fixed location or
predetermined track) exclusively by means of thruster force.
Guidance note:
In this context thruster force may include propulsion and steering

DET NORSKE VERITAS
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(rudder) forces, see Sec.4.

---e-n-d---of ---G-u-i-d-a-n-c-e---n-o-t-e---

105 Failure: Anoccurrence in acomponent or system caus-
ing one or both of the following effects:

— loss of component or system function

— deterioration of functional capability to such an extent that
the safety of the vessel, personnel, or environment is sig-
nificantly reduced.

Guidance note:

For vessels that shall comply with DYNPOS-AUTRO require-
ments, the definition of singlefailure has no exceptions, and shall
include incidents of fire and flooding, and all technical break-
downs of systems and components, including all electrical and
mechanical parts. Loss of stability (e.g. asaresult of flooding) is
not arelevant failure mode.

For vessels that shall comply with DYNPOS-AUTR require-
ments, certain exceptionswill be allowed in the definition of sin-
gle failure. Flooding and fire shall not be considered beyond
main class requirements. Failure of non-moving components,
e.g. pipes, manual valves, cables etc. may not need to be consid-
ered if adequate reliability of a single component can be docu-
mented, and the part is protected from mechanical damage.

---e-n-d---of ---G-u-i-d-a-n-c-e---n-o-t-e---

106 Joystick: A device for readily setting of vectorial thrust
output including turning moment.

107 Operational mode: The manner of control under which
the DP-system may be operated, e. g.:

— automatic mode (automatic position and heading control)

— joystick mode (manual position control with selectable au-
tomatic or manual heading control)

— manua mode (individual control of pitch and speed, azi-
muth, start and stop of each thruster)

— autotrack mode (considered as avariant of automatic posi-
tion gzontrol, with programmed movement of reference
point).

108 Position keeping: Maintaining a desired position within
the normal excursions of the control system and the environ-
mental conditions.

109 Positioning reference system: All hardware, software
and sensors that supply information and or corrections neces-
sary to give position and heading reference, including power
supply.

110 Power system: All components and systems necessary to
supply the DP-system with power. The power system includes:

— prime movers with necessary auxiliary systems including
piping

— generators

— switchboards

— uninterruptible power supplies (UPS) and batteries

— distribution system including cabling and cable routing

— for DYNPOS-AUTR and DYNPOS-AUTRO: power
management system (PMS).

111 Redundancy: The ability of a component or system to
maintain or restore its function when one failure has occurred.
Redundancy can be achieved, for instance, by installation of
multiple components, systems or aternative means of per-
forming a function.

112 Reliability: Theability of a component or system to per-
form its required function without failure during a specified
time interval.

113 Thruster system: All components and systems necessary
to supply the DP-system with thrust force and direction. The
thruster system includes:

— thruster with drive units and necessary auxiliary systems
including piping

— thruster control

— associated cabling and cable routing

— main propellers and rudders if these are under the control
of the DP-system.

114 Worst casefailure: Failure modesrelated to the class no-
tations as follows:

— for DYNPOS-AUTS and DYNPOS-AUT, loss of posi-
tion may occur in the event of asingle fault

— for DYNPOS-AUTR, loss of position is not to occur in
the event of asingle failure as specified in Sec.2 B301

— for DYNPOS-AUTRO, loss of position is nhot to occur in
the event of asingle failure as specified in Sec.2 B302.

C. Certification

C 100 General

101 Thefollowing equipment in the DP-system shall be cer-
tified:

— dynamic positioning control system

— independent joystick control system with auto heading.

Other equipment in the DP-system shall be certified according
to relevant parts of Pt.4 asfor main class.
Guidance note:
Additionally, components and systems should be certified ac-
cording to main class requirements.

---e-n-d---of ---G-u-i-d-a-n-c-e---n-o-t-e---

D. Documentation

D 100 General

101 Thedocumentation submitted, shall include descriptions
and particulars of the vessel and cover the requirements given
in 200 to 700, as appropriate.

D 200 ern calculation

201 Cadculation of the environmental regularity number
evaluation, ern, shall be submitted for approval. The position
holding performance shall be quantified according to the con-
cept for ern, see Sec.6.

D 300 Instrumentation and automation

301 For general regquirementsrelated to documentation of in-
strumentation and automation, including computer based con-
trol and monitoring, see Pt.4 Ch.9 Sec.1.

Guidance note:

For description of documentation types, see Pt.4 Ch.9 Sec.1. Ta

ble C1 and C2.

---e-n-d---of ---G-u-i-d-a-n-c-e---n-o-t-e---

302 For the control systems listed, documentation shall be
submitted according to Table D1:

DYN
JOoY
TCM
PRS
VEO
PMS

D 400 Thruster documentation
401 Documentation shall be submitted as required for main

Dynamic positioning control and monitoring system
Independent joystick system

Thruster control mode selection

Position reference system(s)

Wwind, VRS and gyro

Power Management System.

DET NORSKE VERITAS
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class.
402 Thefollowing shall be submitted for information:

— thrust output and power input curves

— response time for thrust changes

— response time for direction changes for azimuth thrusters
— anticipated thrust reductions due to interaction effects.

D 500 Electric power system documentation

501 Documentation shall be submitted as required for main
class.

502 Electrical load calculation during dynamic positioning
operation shall be submitted for approval. For vessels with the
notations DYNPOS-AUTR and DYNPOS-AUTRO the load
calculations shall also reflect the situation after the maximum
single failure(s).

Guidance note:

This documentation may be apart of the power consumption bal-

ance asrequired in Pt.4 Ch.8 Electrical Installations.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

503 For vessels with the notation DYNPOS-AUTRO, the
following shall be submitted for approval:

— cablerouting layout drawing
— fire and flooding separation arrangement.

Guidance note:

For the cable routing layout drawing it is recommended that col-
ours are used to indicate the cable routes that are designed and
physically arranged to provide redundancy.

---e-n-d---of ---G-u-i-d-an-c-e---n-o-t-e---

Guidance note:

The cable routing layout drawing shall indicate all cables rele-
vant to the DP system, e.g. power cables, control cables, cables
used for indication etc.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

D 600 DP-Control centrearrangement and layout docu-
mentation

601 For notations DYNPOS-AUTS, DYNPOS-AUT,
DYNPOS-AUTR and DYNPOS-AUTRO drawings showing
the physical arrangement and location of al key components
in the DP-control centre shall be submitted.

602 For notation DYNPOS-AUTRO drawings showing the
physical arrangement and location of al key componentsin the
emergency DP-control centre shall be submitted.

D 700 Failure mode and effect analysis (FMEA)

701 For vessels with the notations DYNPOS-AUTR and
DYNPOS-AUTRO, documentation of the reliability of the
dynamic positioning system isrequired in the form of afailure
mode and effect analysis (FMEA).

702 The purpose of the FMEA shall give adescription of the
different failure modes of the equipment when referred to its
functional task. Specia attention shall be paid to the analysis
of systems that may enter a number of failure modes and thus
induce a number of different effects on the dynamic position-
ing system performance. The FMEA shall include at least the
information specified in 703 to 705.

703 A breakdown of the dynamic positioning system, into
functional blocks shall be made. The functions of each block
shall be described. The breakdown shall be performed to such
alevd of detail that the functional interfaces between the func-
tional blocks are shown.

704 A description of each physically and functionally inde-
pendent item and the associated failure modes with their fail-
ure causes related to normal operational modes of the item
shall be furnished.

705 A description of the effects of each failure mode alone
on other items within the system and on the overall dynamic
positioning system shall be made.

Guidance note:

Description of FMEA systematic may be found in IEC Publica-
tion 60812 and IMO HSC Code, Annex 4.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

706 FMEA(s) and redundancy test program(s) shall be kept
on board. The FMEA(s) and redundancy test program(s) shall
at al times be updated to cover aterations to the DP-system
hardware or software.

Guidance note:

Thisis not to be understood as a requirement for an FMEA for
the software. However the FMEA (or other relevant documenta-
tion) should include identification of the software version(s) in-
stalled, and documentation giving this information should be
updated when new versions are installed.

---e-n-d---0f ---G-u-i-d-a-n-c-e---n-o-t-e---
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Table D1 Requirementsfor documentation of instrumentation systems
D010 | D020 | D030 | D040 | D050 Pﬁﬁo D070 | D080 | D090 |D100 |D110 |D120 |D130 | D140 |D150 | D160

For class notation DYNPOS-AUTS:
DYN X X X X X X X *%) *%) *%) *%) X X *),%k%)
TCM X X X X X X **) | %) X
PRS X X X X X | *¥)x¥)
VEO X X X X X
For class notation DYNPOS-AUT:
DYN X X X X X X X **) | oRx) | oxx) | ) X X | *)x¥)
JOoy X X X X X *%) X *) %)
TCM X X X X X X S ) X
PRS X X X X X *) %)
VEO X X X X X
For class notation DYNPOS-AUTR:
DYN X X X X X X X X **) | oRx) | oxx) | ex) X X | *)x¥)
JOoy X X X X X *%) X *) %)
TCM X X X X X X X **) | %) X
PRS X X X X X *) %)
VEO X X X X X
PMS *hKK) *),%k%)
For class notation DYNPOS-AUTRO:
DYN X X X X X X X X X **) | oRx) | oxx) | ) X X | *¥)x¥)
JOoy X X X X X *%) X *) %)
TCM X X X X X X X X **) | %) X
PRS X X X X X X | *¥)x¥)
VEO X X X X X X
PMS *hKK) *),%k%)
Instrumentation systems: Documentation types:
DYN Dynamic positioning control and monitoring system D010 System philosophy (T)
JOY  Independent joystick system D020 Functional description
TCM  Thruster control mode selection D030 System block diagrams (T)
PRS  Position reference system(s) D040 User interface documentation
VEO Wind, VRS and gyro D050 Power supply arrangement (T)
PMS  Power Management System ****) D060 Circuit diagrams

D070 Instrument and equipment list (T)

D080 Cable routing layout drawing (T)

D090 Failure mode and effect analysis (FMEA) and

redundancy test procedure (T)

D100 Software quality plan, based upon life cycle activities

D110 Installation manual

D120 Maintenance manual

D130 Data sheets with environmental specifications

D140 Test program for testing at the manufacturer (T)

D150 Test program for quay/seatria (T)

D150 Operation manual
(M Required also for type approved systems.
*) One copy shall be submitted to approval centre for information only.
) Shall be available during certification and trials. Reference is made to Pt.4 Ch.9. Not to be submitted to the approval centre.
***)  For essential hardwired circuits (for emergency stop, shutdown, interlocking, mode selection systems, back-up selection systems,

etc.). Details of input and output devices and power source for each circuit.

**%%)  EMEA for PMS systems isin addition to requirements given in Pt.4 Ch.9.

D 800 Operation manuals — functic_)nal_descri ption -

801 Operation manuals according to Table D1 shall bekept — OPerating instructions, normal conditions
on board. The manuals shall include information on the DP- — oOperating instructions, failure conditions
system, its installation and structure as well as operation and — Man and machine communication systems
maintenance. — back-up systems

Guidance note: — monitoring o

These manuals cover the technical systems. Manualsfor DPop- —— Mmalntenance and periodical performance test
erations are not normally included and may be produced sepa= — fault-finding procedures.

rately, according to operational requirements.

_ Functional description
---e-n-d---of ---G-u-i-d-a-n-c-e---n-o-t-e---

802 They shall at least cover the following: o g%leer“er?etdflu nngtét()alr_lﬁ including back-up functions snll be

— definitions of symbols and nomenclature

DET NORSKE VERITAS
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Operating instructions

— description of the normal operation of the equipment, in-
cluding adjustments and change of limit values, possible
modes of presentation, starting and stopping systems

— description of operation of the DP-system in different op-
erational modes

— description of transition from one operational mode to an-
other.

Fault-finding procedures

— description of fault symptoms with explanation and rec-
ommended corrective actions

— instructions for tracing faults back to functional blocks or
systems.

D900 Programmefor testsand trials

901 A programme for tests and trials including redundancy
tests shall be submitted for approval. The requirements for the
programme are described in E.

E. Survey and Test upon Completion

E 100 General

101 Upon completion, the dynamic positioning system shall
be subjected to final tests. The program shall contain test pro-
cedures and acceptance criteria.

Guidance note:

It isassumed that prior to the DP-control system test, all systems
and equipment included in the dynamic positioning system have
been tested according to main class. This should at least include:
- load test according to main class

- transfer of thruster control

- manua override of thruster control

- emergency stop

- ‘“ready” signads

- fallurein thruster command/feedback signals

- communication systems

- main alarm system as for main class and EO (if applicable).

---e-n-d---of ---G-u-i-d-a-n-c-e---n-o-t-e---

E 200 Measuring system

201 All sensors, peripheral equipment, and reference sys-
tems shall be tested as part of the complete DP-system.

202 Failures of sensors shall be simulated to check the alarm
system and the switching logic.

E 300 Thrusters

301 Functional tests of control and alarm systems of each
thruster shall be carried out.

302 All signas exchanged between each thruster and the
DP-system computers shall be checked.

303 The different modes of thruster control shall be tested.
Proper operation of mode selection shall be verified.

E 400 Electric power supply
401 The capacity of the UPS batteries shall be tested.

E 500

501 All functions of theindependent joystick system shall be
tested.

Independent joystick thruster control system

E 600 Complete DP-system test

601 Thecomplete DP-system shall betested in all operation-
al modes, with simulation of different failure conditions to try
out switching modes, back-up systems and alarm systems.

602 Positioning shall be performed on all possible combina-
tions of position reference systems (PRS), and on each PRS as
asingle system. Selecting and de-selecting of PRS shall also be
tested.

603 During seatrials the offset inputs for each position ref-
erence system and relevant sensors in the dynamic position
control system should be verified and demonstrated to the at-
tending surveyor by setting out the offsets on drawings. It
should be verified that these fit with the actual placing of the
equipment.

604 Manual override, as required by Sec.3 B202 and Sec.4
A302 shall be demonstrated during normal operation and fail-
ure conditions.

605 A duration test shall be carried out for at least 8 hours
with the complete automatic system in operation. All failures
shall be recorded and analysed.

Guidance note:

The time spent on DP operational tests may normally be deduct-
ed from the time required for the duration test.

---e-n-0---of---G-u-i-d-a-n-c-e---n-o-t-e---

606 A highseastria shall be carried out with full system op-
eration for at least 2 hours. The weather conditions must be
such that an average load level on the thrusters of 50% or more
isrequired.

Guidance note:

Thetest described in 606 is dependent on weather conditions and
may be omitted if satisfactory results were obtained from the test
described in 605.

---e-n-d---0f ---G-u-i-d-a-n-c-e---n-o-t-e---

607 For steering gearsincluded under DP-control atest shall
be carried out verifying that maximum design temperature of
actuator and all other steering gear componentsis not exceeded
when the rudder is continuously put over from border to border
within the limits set by the DP-control system, until tempera-
ture s stabilized.

Guidance note:

The test should be carried out with the propeller(s) running with
an average propulsion thrust of not lessthan 50%, unlessthe con-
trol system ensures that rudder operation is performed at zero
propulsion thrust only, upon which the test may be carried out
without the propeller(s) running. The test may be carried out at
the quay and in any steering gear control mode. Number of steer-
ing gear pumps connected and rotation speed are to be the maxi-
mum allowed during DP operation.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

E 700 Redundancy testsfor DYNPOS-AUTR and DYN-
POS-AUTRO

701 A selection of tests within each system analysed in the
FMEA shall be carried out. Specific conclusions of the FMEA
for the different systems shall be verified by tests when redun-
dancy or independence is required.

702 Thetest procedure for redundancy shall be based on the
simulation of failures and shall be performed under asrealistic
conditions as practicable.
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F. Alterations

F 100 Owner obligations

101 The owner shall advise the Society of major alterations
to the DP-system hardware or software.

The owner may, however, assign the task of advising the Soci-
ety to aresponsible body, representing the owner, e.g. the man-
ufacturer.

The Society will consider the need for are-survey or test.

Guidance note:

In addition to renewal of the DP-controller, a major alteration
might also be:

- installation of anew position reference system
- installation of new thrusters

- software changes

- structural changes

- changesin power system.

---e-n-d---of ---G-u-i-d-a-n-c-e---n-o-t-e---
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SECTION 2
GENERAL ARRANGEMENT

A. General

A 100 Genera

101 The general requirementsfor DP-system design are pre-
sented in Table CL1.

102 For DYNPOS-AUTR and DYNPOS-AUTRO, the de-
sign and level of redundancy employed in system arrange-
ments shall be to the extent that the vessel maintainsthe ability
to keep position after worst case failure(s).

B. Redundancy and Failure Modes

B 100 General

101 These requirements apply primarily to DP-systems with
DYNPOS-AUTR and DYNPOS-AUTRO notations. For
DYNPOS-AUTS, and DYNPOS-AUT notations, the redun-
dancy requirements are according to main class, unless specif-
iC requirements are stated.

B 200 Redundancy

201 The DP-system shall be designed with redundancy. A
position keeping ability shall be maintained without disruption
upon any single failure. Full stop of al thrusters and subse-
quent start-up of available thrusters, is not considered an ac-
ceptable disruption.

Guidance note:

Component and system redundancy, in technical design and
physical arrangement, should in principle be immediately avail-
ablewith the capacity required for the DP-system to safely termi-
nate the work in progress. The consequence analysis required in
Sec.3 F200 will give an indication whether the position and head-
ing can be maintained after asingle failure.

Thetransfer to components or systems, designed and arranged to
provide redundancy, should be automatic and the operator inter-
vention should be kept to a minimum.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

202 Automatic or manual interconnections arranged to im-

prove the position keeping ability after afailure will be consid-

ered, but will be accepted as contributing to redundancy only

if their reliability and simplicity of operation is satisfactory.
Guidance note:

The starting of a generator after black-out is not accepted in this
context, whereas restart of athruster will be accepted on the con-
dition that start facilities are arranged in the DP control centre.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

B 300 Failuremodes

301 For classnotation DYNPOS-AUTR theloss of position
shall not be allowed to occur in the event of asinglefailurein
any active component or system. Normally static components
will not be considered to fail if adequate protection isprovided.
Single failure criteriafor DYNPOS-AUTR include:

— any active component or system

— static components which are not properly documented
with respect to protection

— asingleinadvertent act of operation. If such an act isrea-
sonably probable

— systematic failures or faults that can be hidden until anew
fault appears.

Guidance note:

In order to reduce the probability of inadvertent acts, the follow-
ing may be used:

- double action
- operation of two separate devices
- using screen based question pop-ups.

---e-n-0---of---G-u-i-d-a-n-c-e---n-o-t-e---

Guidance note:

For the purpose of thisanalysis, thefollowing are al so considered
active:

coolers

filters

motorised valves

fuel ail, fuel oil service tanks and appurtenant piping supply-
ing the engine(s)

- electrical and electronic equipment.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

302 For class notation DYNPOS-AUTRO the loss of posi-
tion shall not be allowed to occur inthe event of asinglefailure
in any active component or system. A single failure includes:

— items listed for DYNPOS-AUTR and failure of static
components (301)

— al components in any one watertight compartment, from
fire or flooding

— al components in any one fire sub-division, from fire or
flooding. (For cables see aso 500).

303 Based on the single failure definition in 301 or 302,
worst case failures shall be determined and used as the criteri-
on for the consequence analysis.

Guidance note:

For detailed information and requirements to the consequence
analysis function, see Sec.3 F200.

---e-n-0---of---G-u-i-d-a-n-c-e---n-o-t-e---

304 Inorder to meet the single failure criteriain 301 or 302,
redundancy of components will be necessary as follows:

— for notation DYNPOS-AUTR, redundancy of al active
components

— for notation DYNPOS-AUTRO, redundancy of all com-
ponents and physical separation of the components.

B 400 Independence

401 Independence shall take into account all technical func-
tions. Use of shared components can be accepted if the relia-
bility is sufficiently high and/or the effect of falure is
sufficiently low.

Guidance note:

Common operator controls for command inputs will be accepted
for DYNPOS-AUTR, when utilising the redundancy mode, but
may not be accepted for DYNPOS-AUTRO dueto the addition-
al requirement for physical separation. Particular attention
should be paid to the redundancy and independence of ventila-
tion and cooling facilities for equipment where temperature
problems are anticipated. Such facilities may be considered with
respect to the intended area of operation.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---
B 500 General separation requirementsfor DYNPOS-
AUTRO

501 Equipment that forms the designed redundancy require-
ment shall be separated by bulkheads, fire-insulated by A-60
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class division, and in addition, watertight if below the damage
water line.

Guidance note:

If two A-0 bulkheads are arranged in areas with low firerisk, this
may be accepted.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

502 Cabling to equipment that forms part of the designed re-
dundancy requirement shall neither run along the same route,
nor in the same compartment as the cabling for other parts of
the designed redundancy. When this is practically unavoida
ble, cables running together within an A-60 cable duct or
equivaent fire-protection can be accepted. This aternative is
not accepted in high firerisk areas, e.g. engine rooms and fuel
treatment rooms. Cable connection boxes are not alowed in
such ducts. This, as far as practicable, also applies to piping.

Guidance note:
On open deck, cablesin separate pipes that are separately routed

may be accepted.

---e-n-d---of ---G-u-i-d-a-n-c-e---n-o-t-e---

Guidance note:

Suitable means should be provided to keep the ambient tempera-
ture inside of an A-60 cable duct within maximum temperature
for the cables, when necessary, taking into account the tempera-
ture rise of cables under full power.

---e-n-d---of ---G-u-i-d-a-n-c-e---n-o-t-e---

C. System Arrangement

C 100 General

101 Therequirementsfor system arrangement for the differ-
ent notations DYNPOS-AUTS, DYNPOS-AUT, DYNPOS-
AUTR and DYNPOS-AUTRO are summarised in Table C1.
Specific requirements for each subsystem are presented under
the respective section headings.

Table C1 System arrangement
Subsystem or component Minimum requirements for class notations
DYNPOS- DYNPOS- DYNPOS- DYNPOS-
AUTS AUT AUTR AUTRO
; Redundancy in technical de-
Electrical system NO'EEQ‘)""‘”CV No—rfglirlc)iancy tscer?rﬁ:gglag?; ”:1 sign and physical separation
9 (separate compartments)
Electrical power | Main switchboard 1% %%) 1x*x%) 1 2 in separate compartments
system Bus-tie breaker Qx*x*) Qx**%) 1 2, 1 breaker in each MSB
i Non-redundant | Non-redundant Redundant, through separate
Distribution system cxnx) ) Redundant compartments
Power management No No Yes Yes
Redundancy in Redundancy in technical de-
Arrangement of thrusters No-redundancy | No-redundancy technical d% n sign and physical separation
Thrusters 9 (separate compartments)
Single levers for each thruster at
main DP-control centre Yes Yes Yes Yes
Automatic control; number of 1 1 2 2 + 1in alternate control sta-
N computer systems tion
Positioning con- — -
trol system Manual control; independent joy-
stick system with automatic No Yes Yes Yes
heading control ***)
Position reference systems 1 2 3 3 Whereotfr gl : Qt :tlitgrr]nate con-
Sensors Wind 1 1 2 1 .
External sen- VRS 1 1 %) > + linadlternate
sors control station
Gyro compass 1 1 3r*) 2%%)
UPS 0 1 2 2+ 1inseparate
compartment
Printer Yes Yes Yes Yes
Alternate control station for dynamic positioning
control back-up unit No No No Yes
*) Where necessary for the correct functioning of position reference systems, at least three vertical reference sensors are to be provided for notation
DYNPOS-AUTR. If the DP control system can position the ship within the operating limits without VRS corrections, only 2 VRSs are required.
) One of the three required gyros may be replaced by a heading device based upon another principle, aslong asthis heading deviceistype approved as
aTDH (Transmitting Heading Device) as specified in IMO Res. MSC.116 (73). For notation DYNPOS-AUTRO thisis not to be the gyro placed in
the alternate control station.
***)  The heading input may be taken from any of the required gyro compasses.
***%)  \When thisis part of the ship’s hormal electrical power system (i.e. used for normal ship systems, not only the DP system), then Pt.4 Ch.8 applies.

C 200 DP-control centre

201 TheDP-vessel shall haveits DP-control centre designat-
ed for DP operations, where necessary information sources,
such as indicators, displays, alarm panels, control panels and
internal communication systems are installed.

Guidance note:

This may be a dedicated part of the navigation bridge. System
components that do not require frequent or immediate operator

attention may beinstalled in dternate locations.

---e-n-d---of ---G-u-i-d-a-n-c-e---n-o-t-e---

Guidance note:
Relevant parts of Pt.4 Ch.9 Sec.6 should be complied with.

---e-n-d---of ---G-u-i-d-a-n-c-e---n-o-t-e---

202 The work environment in the DP-control centre shall
satisfy requirementsin Pt.4 Ch.9 Sec.6 F.
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Guidance note:

National and international regulations on noise levels should be
observed.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

203 Thelocation of the DP-control centre shall be chosen to
suit the main activity of the vessel.

204 TheDP-control centre shall bearranged such that the DP
operator has agood view of the vessel’ s exterior limits and the
surrounding area.

205 For vesselswith DYNPOS-AUTRO notation, an emer-
gency DP-control centre shall be arranged for the location of
the back-up DP-control system. This centre shall be separated
by A-60 insulation from the main centre, and located with op-
timum ease of access from the main DP-control centre.

Guidance note:

The back-up control centre may be used as an aternative if the
main DP-control centre is on fire. This should be considered
when the location of the back-up control centre is chosen.

---e-n-d---of ---G-u-i-d-a-n-c-e---n-o-t-e---

206 Theemergency DP-control centre shall be arranged with
similar view to the vessel’ s exterior limits and the surrounding
area as the main DP-control centre.

C 300 Arrangement of positioning control systems

301 Automatic control mode shall include control of position
and heading.

302 Setpointsfor control of position and heading shall bein-
dependently selectable.

303 Notation DYNPOS-AUTS shal include an automatic
control mode and an independent manual position control
mode based on the control levers of each thruster.

304 Notation DYNPOS-AUT shal include:

— anautomatic position control mode

— an independent joystick system with automatic heading
control

— manua leversfor each thruster.

Guidance note:

The automatic positioning control system used for notation
DYNPOS-AUT, DYNPOS-AUTR and DYNPOS-AUTRO
may include ajoystick, which will not replace the independent
joystick system.

---e-n-d---of ---G-u-i-d-a-n-c-e---n-o-t-e---
305 Notation DYNPOS-AUTR shall include:

— an automatic position control mode consisting of at least
two mutually independent control systems

— an independent joystick system with automatic heading
control

— manua leversfor each thruster.

306 Notation DYNPOS-AUTRO shall include:

— an automatic position control mode consisting of at least
two mutually independent control systems

— an independent joystick system with automatic heading
control

— manual leversfor each thruster

— an automatic back-up positioning control system.

307 The back-up system shall include an automatic position
control mode, and shall be interfaced with a position reference,
VRS and Gyro compass which shall be able to operate inde-
pendently of the main system of 306.

C 400 Arrangement and layout of control panels

401 The information sources like displays, indicators, etc.
shall provide information in areadily usable form.

Guidance note:
Relevant parts of Pt.4 Ch.9 Sec.6 should be complied with.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

402 The operator shall be provided with immediate informa-
tion of the effect of any actions, preferably with graphics.

403 Where applicable, feedback signals shall be displayed,
not only the initial command.

404 Easy switch-over between operational modes shall be
provided. Active mode shall be positively indicated.

405 Positive indications of the operational status of the dif-
ferent systems shall be given.

406 Indicators and controls shall be arranged in logica
groups, and shall be co-ordinated with the geometry of the ves-
sel, when thisisrelevant.

407 If control of asub-system can be carried out from alter-
nate control stations, positive indication of the station in
charge shall be provided. When responsibility is transferred
from one station to another, this shall be indicated.

Guidance note:
For control transfer arrangements, see Pt.4 Ch.9 Sec.3.

---e-n-0---of---G-u-i-d-a-n-c-e---n-o-t-e---

408 Precautionsshall betaken to avoid inadvertent operation
of controlsif thismay resultin acritical situation. Such precau-
tions may be proper location of handles etc, recessed or cov-
ered switches, or logical requirements for operations.

409 Interlocks shall be arranged, if erroneous sequence of
operation may lead to a critical situation or damage of equip-
ment.

410 Controls and indicators placed on the navigation bridge
shall be sufficiently illuminated to permit use at night without
difficulty. Lights for such purposes shall be provided with
dimming facilities.

C500 Arrangement and layout of data communication
links

501 When two or more thrusters and their manual controls
are using the same data communication link, this link shall be
arranged with redundancy in technical design.

502 When the DP-control system uses adatacommunication
link, thislink shall be separate from the communication link(s)
for manual control.

503 The communication link for the DP-control system shall
be arranged with redundancy in technical design for DYN-
POS-AUTR and DYNPOS-AUTRO.

504 For DYNPOS-AUTR no failure mode, as specified in
B301, and for DYNPOS-AUTRO, as specified in 302, shall
not have an effect on the functionality of both networks.

Guidance note:

For DYNPOS-AUTR control cables and communication links
from the bridge to engine room should be separated as far as
practically possible.

---e-n-d---0f ---G-u-i-d-a-n-c-e---n-o-t-e---
505 Theindependent joystick may share the redundant com-

munication link described in 501 with the manual control, but
not with the DP-control system.
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D. Internal Communication

D 100 General

101 Requirements for internal communication are given in
Pt.3 Ch.3 Sec.10 C.
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SECTION 3
CONTROL SYSTEM

A. General Requirements

A 100 General

101 Thrusters and sensors used in DP-operations shall have
indications for:

— "available for DP"
— "in DP operation”
— "not in DP operation”.

B. System Arrangement

B 100 Independent joystick thruster control system

101 It shall be possible to control the thrusters manually by
acommon joystick independent of the DP control system. The
independent joystick system shall include sel ectable automatic
heading contral.

102 Any failure in the independent joystick control system
shdl initiate an alarm.

103 Any failure causing operator loss of control of thethrust-
ers in the independent joystick control system shall set the
thrust commands to zero. If the failure affects only a limited
number of thrusters, the command to these affected thrusters
may be set to zero, while keeping the other unaffected thrusters
in joystick control.

B 200 DP-control system

201 Analarm shall beinitiated when the vessel exceeds pre-
set position and heading limits.

202 The positioning control system shall perform self-check
routines which shall bring the system to astop, or automatical-
ly change-over to astandby (slave) system when critical failure
conditions are detected. An alarm shall be initiated in case of
failure.

203 When stopped, either by automatic or manual meansthe
positioning control system shall set the thrust commandsto ze-
ro.

204 Notation DYNPOS-AUTR and DYNPOS-AUTRO

There shall be at least two automatic positioning control sys-
tems. These systems shall be arranged such that, after the oc-
currence of any single failure within the DP-control system,
command output to a group of thrusters able to position the
ship, can still be produced.

205 One of the positioning control systems shall be selected
as the online system. This selection shall be possible by man-
ual means and by automatic action on failure of the online sys-
tem. The other system(s) shall bein standby condition for auto
or manual change over. In case of automatic change over upon
failure detection, the system that was online shall remain una-
vailable after repair until manually reselected as the online (or
standby) system.

206 Any failure of an online or standby positioning control
system, sensor or positioning reference system selected, shall
initiate an alarm.

207 If two or more positioning control systems are in use,
then self monitoring and comparison between systems shall be
arranged, so that operation warnings can be produced upon de-
tection of an unexpected difference in thrust command or po-
sition or heading. Such techniques shall not jeopardise the
independence of each system or risk common mode failures.

208 The automatic transfer of online responsibility shall not
cause thrust changes of such magnitude that it will be detri-
mental to the positioning of the vessal.

209 There shall be an identification of the online positioning
control system at the operator panel.

210 If three independent positioning control systems are
chosen for the main system, one of these may serve as the
back-up in DYNPOS-AUTRO, provided that the necessary
independence, as required for the back-up, is achieved.

211 There shall be at least one positioning reference system
and one set of sensors connected to the back-up positioning
control system, in such a way that their operation is ensured,
independent of the condition of the main system.

212 The back-up positioning control system shall operate as
a "hot back-up", and shall, at all times, be ready to assume
command, and maintain the position from the moment of as-
suming command.

213 The back-up positioning control system shall perform
self check routines and communicate its statusto the main sys-
tem. Anaarm shall beinitiated if it fails or isnot ready to take
control.

214 Theback-up positioning control system shall be capable
of being activated by the operator, at the main DP-control cen-
tre and at the back-up station. The nature of the switching shall
be such that no single failure will render the back-up inopera-
ble together with the main system.

B 300 Thruster control mode selection

301 Thethruster control mode, i.e. manual, independent joy-
stick and automatic, shall be selectable by a simple device lo-
cated in the DP- control centre. The control mode sel ector may
consist of a single selector switch, or individual selectors for
each thruster.

302 The control mode selector shall be arranged so that it is
always possible to select manual controls after any single fail-
urein the DP-control mode.

Guidance note:

If the selector system is based on relays, manual control should

be accessible after power failure to the selector relays.

---e-n-0---of---G-u-i-d-a-n-c-e---n-o-t-e---

303 For DYNPOS-AUTR and DYNPOS-AUTRO nota
tions, the mode selector shall not violate redundancy require-
ments.

Guidance note:

A common switch will be accepted, but each system should be

electrically independent.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

304 Themode selector may consist of asingle switch also for
DYNPOS-AUTRO even if this may be damaged by afire, or
other hazards, provided that the back-up DP-control systemis
still selectable.

C. Positioning Reference System

C 100 General

101 Where morethan one positioning reference systemisre-
quired, at least two shall be based on different principles.
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Guidance note:

For DYNPOS-AUT gspecia considerations may be given where
the use of two different measuring principles would not be prac-
ticable during DP Operation.

---e-n-d---of ---G-u-i-d-a-n-c-e---n-o-t-e---

102 Positioning reference systems shall comply with therel-
evant main classrulesfor electrical, mechanical, and hydraulic
components and subsystems.

103 Monitoring of positioning reference systems shal in-
clude aarmsfor electrical and mechanical functions, i.e. pow-
er, pressure, temperature as relevant.

104 Positioning reference systems shall provide new posi-
tion data with a refresh rate and accuracy suitable for the in-
tended DP-operations.

Guidance note:

Systems that only produce new position data with long intervals
relative to the response time of DP-vessels, will not be consid-
ered as positioning reference systems, asrequired in Sec.2 Table
C1, unless it can be demonstrated that the performance is ade-
quate in all operational modes and operational weather condi-
tions.

---e-n-d---of ---G-u-i-d-a-n-c-e---n-o-t-e---

Guidance note:

The accuracy of the position reference data is generally to be
within aradius of 2% of water depth for bottom-based systems,
and within aradius of 3 m for surface-based systems.

---e-n-d---of ---G-u-i-d-a-n-c-e---n-o-t-e---

105 It shall be ssimple for the operator to establish the opera-
tional status of all position reference systems at any time.
Which systemsthat are in operation, with data accepted or dis-
carded, shall be clearly identified.

106 When data from severa position references are com-
bined into a mean positioning, by filtering techniques, the ref-
erence position of each shall, at least, be available at the
operator's regquest.

107 When severa systems are combined to provide a mean
reference, the mean value used shall not change abruptly by
one system being selected or desel ected.

108 Failures in a positioning reference system that might
give degraded quality, loss of position signal or loss of redun-
dancy shall initiate an alarm.

109 End-of-range alarms shall be provided for systems,
which have defined range limits.

110 If apositioning reference system can freeze or otherwise
produce corrupt data output, a method shall be provided to en-
able rgjection of the data.

111 For DYNPOS-AUTRO at least one of the positioning
reference systems shall be connected directly to the back-up
control system and separated by A-60 class division, from the
other positioning reference systems.

112 When more than one positioning reference system isre-
quired, then each shall be independent with respect to signal
transmission and interfaces.

Guidance note;

For DYNPOS-AUTR and DYNPOS-AUTRO:

Interfaces to the dynamic positioning computer system shall be
in accordance with the overall redundancy requirement. Systems
should be equally distributed between the redundant groups, and
so arranged that systems based on the same principle are equally
distributed between the redundant groups.

---e-n-d---of ---G-u-i-d-a-n-c-e---n-o-t-e---
113 Power supply to the position reference systems shall be

from UPS (except for notation DYNPOS-AUTS). For DYN-
POS-AUTR and DYNPOS-AUTRO arrangement of power

supply shall be in accordance with the overall redundancy re-
quirement.

Guidance note:

For DYNPOS-AUTR and DYNPOS-AUTRO:

Systems power supply should be equally distributed between the
UPSs, and so arranged that power supply to systems based on the
same principle are equally distributed between the UPSs.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

Guidance note:

Power supply to units providing correction signal to DGPSs must
follow the same redundant distribution principle.

---e-n-d---of ---G-u-i-d-a-n-c-e---n-o-t-e---

Guidance note:

The requirement for UPS supply for position reference systems
is not applicable for parts of the systems which are not actively
in use during positioning. E.g. HPR transducer hoist systems or
taught wire derrick control systems.

For taught wire systems, the heave compensation system need
not be powered by UPS supply aslong as at least one other posi-
tion reference system is available and powered from UPS.

---e-n-d---of ---G-u-i-d-a-n-c-e---n-o-t-e---

D. Sensors

D 100 General

101 When more than one sensor for a specific functionisre-
quired, then each shall be independent with respect to power,
signal transmission, and interfaces.

For DYNOPOS-AUTR and DYNOPOS-AUTRO arrange-
ment of power supply shall be in accordance with the overall
redundancy requirement.

102 Monitoring of sensors shall include alarms for electrical
and mechanical functions, i.e. power, pressure, temperature as
relevant.

103 Whenfailure of asensor isdetected, an alarm shall bein-
itiated even if the sensor is in a standby or offline use at the
time of failure.

Guidance note:

During DP-operations, it isimportant that permanent failures of
any sensor, whether it is being used or not at the time, is brought
to the attention of the operator. Temporary trouble of an opera-
tional nature, e.g. disturbance of acoustic systems, out of range
warnings, in offline or standby sensors do not need to initiate an
alarm.

---e-n-d---of ---G-u-i-d-a-n-c-e---n-o-t-e---

104 Sensors and/or reference systems may be shared with
other systems provided failurein any of the other systems can-
not spread to the DP-system.

Guidance note:

Sensors and reference systems that are separated electrically are

regarded as fulfilling the requirement in 104.

---e-n-d---of ---G-u-i-d-a-n-c-e---n-o-t-e---

105 The DP-control centre is the main control station for
equipment in the DP-control system which requires manual
operation.
106 For the notation DYNPOS-AUTRO the sensors con-
nected directly to the back-up positioning control system shall
in general be installed in the same A-60 fire zone as the back-
up control system.

Guidance note:

Wind sensor, GPS antenna, tautwire or hydro acoustic transduc-
er, cannot possibly be located in the same fire zone as the back-
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up control room. The independence between main and back-up
positioning control systems should be ensured when such equip-
ment is connected to the back-up system.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

E. Display Units

E 100 General

101 The display unit shall present a position plot including
the location of the vessdl relative to the reference sources. The
plot may be vessel relative, or atrue motion presentation.

102 For positioning control systems, designed with redun-
dancy, there shall be at least two independent position dis-
plays.

103 If the display is used for presentation of warnings or
alarms, these shall have priority over other information and not
be inhibited by other data currently being displayed.

F. Monitoring

F 100 Alarm system
101 TheDP-control centre shall receive alarmsand warnings
reflecting the status of the DP-system.

Guidance note:

The aarms from power and thruster systems may be group
alarmsfor each prime mover, generator, or thruster, as generated
by the general alarm system of the vessal.

---e-n-d---of ---G-u-i-d-a-n-c-e---n-o-t-e---

102 If theadarmsinthe DP-control centre are slave signal s of
other alarm systems, there shall be a local acknowledgement

and silencing device.

103 Thesilencing devicein 102 shall not cause inhibiting of
new alarms.

104 The aarms to be presented in the DP-centre shall nor-
mally be limited to functions relevant to DP-operation.

F 200 Consequence analysis

201 For DYNPOS-AUTR and DYNPOS-AUTRO nota-
tions, the dynamic positioning control systems shall perform
an analysis of the ability to maintain position after worst case
failures. An aarm shall beinitiated, with a maximum delay of
5 minutes, when afailure will cause loss of position in the pre-
vailing weather conditions.

Guidance note:

This analysis should verify that the thrusters remaining in opera-
tion after the worst case failure can generate the same resultant
thruster force and moment as required before the failure.

The analysis should consider the average power and thrust con-
sumption. Brief, dynamic effects should be removed by filtering
techniques.

For operationswhich will takealong timeto safely terminate, the
consequence analysis should include a function which simulates
thethrust and power remaining after the worse casefailure, based
on manual input of weather trend.

Typicaly, the worst case failure will be loss of one complete
switchboard, one engine room, or a group of thrusters that are
subject to acommon failure mode.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

202 The consequence analysis shall be repeated automatical -
ly at pre-set intervals. The operator shall be ableto monitor that
the analysisisin progress.

203 Theanalysis shall have alower priority than the control
and alarm tasks. If the analysisis not completed within 2 min-
utes then an alarm shall be initiated.
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SECTION 4
THRUSTER SYSTEMS

A. General

A 100 Ruleapplication
101 Thrusters shall comply with main class requirements.

102 Thethrusters shall be designed as“dynamic positioning
thrusters’ or “propulsion thrusters’ according to Pt.4 Ch.5.
The thruster systems shall be designed for continuous opera-
tion.

Guidance note:

Generaly no restrictions should be put on the starting intervals
of electrical machines. If required, the arrangement is subject to
approval in each case.

---e-n-d---of ---G-u-i-d-a-n-c-e---n-o-t-e---

103 When the main propulsion propellers areincluded under
DP-control, they shall be considered as thrusters and al rele-
vant functional requirements of these rules will apply.

104  When the main steering system is included under DP-
control, the steering gear shall be designed for continuous op-
eration.

Guidance note:

For requirements for steering gear under DP control, see Pt.3
Ch.3 Sec.2.

---e-n-d---of ---G-u-i-d-a-n-c-e---n-o-t-e---

A 200 Thruster configuration

201 The thruster configuration shall include thrust units
which together will produce, at any time, transverse and longi-
tudinal thrust, and ayawing moment.

Guidance note:

The rules do not specify the number or size of thrusters to make
up the configuration. The position holding capability resulting
from achosen configuration will be documented by the"environ-
mental regularity numbers' (ern).

Thrusters should be located with consideration of effects, which
will reducetheir efficiency, e.g. thruster-hull, and thruster-thrust-
er interaction, and shallow-immersion effects.

---e-n-d---of ---G-u-i-d-a-n-c-e---n-o-t-e---

202 Inathruster configuration, provided with redundancy in
design and physical arrangement, there shall be transverse and
longitudinal thrust, and yawing moment after any single fail-
ure.

Guidance note:

Transverse thrust generated by the combined use of propellers
and rudders may upon special consideration, be accepted as
equivaent to aside thruster for back-up purposes, but should not
be taken into consideration when calculating the first ern
number, and should be proven on trials.

---e-n-d---of ---G-u-i-d-a-n-c-e---n-o-t-e---

A 300 Thruster control

301 Individua and separate manual control of each thruster
shall be arranged in the DP-control centre. The manual control
shall be independent of the DP-control system and include the

ability to stop the prime mover, azimuth and pitch or r.p.m.
control.
Guidance note:
For vessels with notation DYNPOS-AUTRO, manua control
will not be required for the back-up DP-station.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

302 Manual thruster control shall be available at all times,
also during all failure conditionsin dynamic positioning or in-
dependent joystick control systems.

Guidance note:

Manual thruster control shall be understood as manual control of

main propulsion, auxiliary thrusters and rudders.

---e-n-d---of ---G-u-i-d-a-n-c-e---n-o-t-e---

303 A singlefailurein the thruster control system shall nei-
ther cause significant increase in thrust output nor make the
thruster rotate.

Guidance note:

This also applies to rudders when the rudders are under DP-con-

trol. See Pt.3 Ch.3 Sec.2.

---e-n-d---of ---G-u-i-d-a-n-c-e---n-o-t-e---

Guidance note:

It may be accepted that athruster rotates, if at the same time the
thrust output is set to zero.

---e-n-d---of ---G-u-i-d-a-n-c-e---n-o-t-e---

304 It shall bepossibleto stop thethrustersindividually from
the main DP-control station by meansindependent of the posi-
tioning and thruster control systems. Thisemergency stop shall
be arranged with separate cables for each thruster.

305 For notations DYNPOS-AUTR and DYNPOS-AU-
TRO, an darm shall be initiated upon loop failure, i.e. broken
connections or short-circuit, in the emergency stop system.

Guidance note;
For emergency stop arrangement for DYNPOS-AUTS and
DYNPOS-AUT, see Pt.4 Ch.8 Sec.2.

---e-n-d---of ---G-u-i-d-a-n-c-e---n-o-t-e---

A 400 Indication

401 Running and stop, pitch and r.p.m. and azimuth for each
thruster shall be displayed at the DP-control stand and at the
manual control stand.

402 The displays of 401 shall be continuoudly available. At
least pitch and r.p.m. and azimuth displays shall be readable
from the normal position of the DP-operator. Slave panel me-
ters shall beinstalled if the displays are not readable from the
normal position of DP-operator.

403 Theindication shall be independent of the thruster con-
trol system.

404 Azimuth thruster used for steering, additional monitor-
ing shall be arranged asrequired in Pt.4 Ch.14 Sec.1 Table EL.
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SECTION 5
POWER SYSTEMS

A. General

A 100 General

101 The power systems shall comply with the relevant rules
for main class, for al class notationsin this chapter. For DYN-
POS-AUTR and DYNPOS-AUTRO additional requirements
will apply in regard to redundancy and with respect to maxi-
mum singlefailure. See Sec.2 for the definition of asinglefail-
ure.

Guidance note:

IMO MSC/Circ.645 “Guidelines for vessels with dynamic posi-
tioning systems”

Item 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 operation, but
should be arranged by bus-tie breakers to separate automatically
upon failures which could be transferred from one system to an-
other, including overloading and short-circuits.”

Item 3.2.4:

“For equipment class 3, 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
divided power system should be located in different spaces sep-
arated by A-60 class division. Where the power systems are lo-
cated below the operational waterline, the separation should also
be watertight. Bus-tie breakers should be open during class 3 op-
erations unless equivalent integrity of power operation can be ac-
cepted according to 3.1.3".

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

A 200 Number and capacity of generators

201 For notation DYNPOS-AUTS and DYNPOS-AUT the
generator capacity shall be in accordance with the main class.

Guidance note:

It isaccepted that all generators are in operation to run all thrust-
ers 100%.

Particular attention should be paid to starting conditions of
thruster motors, especially with one generator out of service. The
effect of voltage drop during starting periods may cause under-
voltage trips of control circuits, and main class requirements
must be observed. When starting thrusters on dedicated genera-
tors with no other loads connected which would be affected by
voltage deviations, voltage drop in excess of rules' limits may be
accepted.

The high reactive load demands, which may occur in DP thruster
operation should be considered when selecting number and type
of generators, further, the dynamic load variations for diesel en-
gines should be taken into consideration.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---
202 For DYNPOS-AUTS, DYNPOS-AUT, DYNPOS-
AUTR and DYNPOS-AUTRO.

To prevent overloading the power plant, interlocks or thrust
limitations shall be arranged.
Guidance note:
This arrangement may be integral to the DP-control or part of the
vessel’s power management system.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---
203 For DYNPOS-AUTR and DYNPOS-AUTRO the

number of generators shall comply with the redundancy re-
quirements as defined in the single failure criteriain Sec.2.

A 300 Power management (for DYNPOS-AUTR and
DYNPOS-AUTRO)

301 An automatic power management system shall be ar-
ranged, operating with both open and closed bus-bar breakers.
This system shall be capabl e of performing the following func-
tions:

— load dependent starting of additional generators

— block starting of large consumers when there is not ade-
guate running generator capacity, and to start up genera-
tors as required, and hence to permit requested consumer
start to proceed

— if load dependent stop of running generators is provided,
facilities for disconnection of this function shall be ar-
ranged

— if functionality for disconnection of generator breakers,
bus-tie breakers or thruster breakersis provided, facilities
for disconnection of this function shall be arranged.

Guidance note:

Exemption from the requirement for an automatic power man-
agement system (PMS) may be granted, provided that functions
for blackout prevention, tripping of non-essential consumers and
block starting of large consumers are taken care of by other sys-
tems. Exemptions will be given to systems where PMS will add
few or no benefits.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

302 A failure in the power management system shall not
cause dteration to the power generation, and shall initiate an
alarm in the DP-control centre.

Guidance note:

Specia attention should be paid to ensure redundant distribution
(for DYNPOS-AUTRO: separation) of 1/0 signals so that ef-
fects of single failures in the PMS system will be in accordance
with the overall redundancy requirements.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

303 It shall be possible to operate the switchboards in manu-
al asrequired for the main class, with the power management
system disconnected.

304 Overload, caused by the stopping of one or more gener-
ators, shall not create a black-out.

Guidance note:

Reduction in thruster load, i.e. pitch or speed reductions, should
be introduced to prevent blackout and enable standby generators
to comeonline. If thisfunction istaken care of by the positioning
control system, the function shall be co-ordinated with the power
management system.

Load reductions should preferably be achieved through the trip-
ping of unimportant consumers, and the requirement does not ex-
empt such means. But, it is common that the relative load
proportionswill require thruster load reduction, in order to effec-
tively reduce overload situations.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

A 400 Main and distribution switchboards arrangement

401 For DYNPOS-AUTS and DYNPOS-AUT notations
the main class requirements are applicable and adequate. For
DYNPOS-AUTR and DYNPOS-AUTRO notations addi-
tional requirements will apply, see 402 to 407.

402 For notations DYNPOS-AUTR and DYNPOS-AU-
TRO the switchboard arrangement shall be such that no single
failure will give atotal black-out. For DYNPOS-AUTR this
means equipment failures. For DYNPOS-AUTRO thismeans
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failure of al equipment in a fire and watertight subdivision,
when required.

403 When considering single failures of switchboards, the
possibility of short-circuit of the bus-bars hasto be considered.

404 A main bus-bar system consisting of at least two sec-
tions, with bus-tie or inter-connector breaker(s), shall be ar-
ranged. This breaker shall be a circuit breaker capable of
breaking the maximum short circuit current in the system, and
which is selective in relation to generator breakersto avoid to-
tal loss of main power (black-out).

405 For DYNPOS-AUTR itisaccepted that the bus-bar sec-
tions are arranged in one switchboard. For DYNPOS-AU-
TRO it is required that each bus-bar section is isolated from
the other(s) by watertight A-60 partitions. There shall beabus-
tie breaker on each side of this partition.

Guidance note:

If the power systemisinstalled in acompartment above the dam-
aged waterline, then watertight partitions will not be required.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

406 Bus-bar control and protection systems shall be de-
signed to work with both open and closed bus-tie breakers.

407 The online power reserve, i.e. the difference between
online generator capacity and generated power at any time,
shall be displayed in the DP-control centre. The indication
shall be continuously available. For split-bus power arrange-
ments, indications shall be provided for individual bus sec-
tions.

B. Control System Power Supply (appliesto
DYNPOS-AUT, DYNPOS-AUTR and
DYNPOS-AUTRO)

B 100 General

101 The controller and measuring systems shall be powered
from uninterruptible power supplies, (UPS). The arrangement
and number of UPS shall be in accordance with Table C1 in
Sec.2.

102 The power supply for the independent joystick system
shall be independent of the DP control system UPSs.

103 Thebattery installed for each UPS shall be able to pro-
vide output power at maximum load for 30 minutes after loss
of charger input power.

104 For DYNPOS-AUTR: The input power supply to the
redundant UPSs shall be derived from different sides of the
main switchboard.

For DYNPOS-AUTRO: Theinput power supply to the redun-
dant UPSs for the main DP control system shall be derived
from different sides of the main switchboard.

C. Auxiliary Systems (Appliesto
DYNPOS-AUTR and DYNPOS-AUTRO)

C 100 Genera
101 For DYNPOS-AUTR and DYNPOS-AUTRO

Theauxiliary systems shall be arranged so that any defined sin-
gle failure will not exceed the maximum failure.

102 For DYNPOS-AUTR and DYNPOS-AUTRO

Failure shall be considered for all active components as speci-
fied in Sec.2 B. Unless otherwise specified in these rules, fixed
piping may be shared by components designed with redundan-
cy, for the DYNPOS-AUTR notation.

103 For DYNPOS-AUTRO

Separate piping shall be arranged for systems designed with re-
dundancy. Cross-over pipes are acceptable, except in ventila-
tion ducts, provided these can be closed at both sides of
separating bulkheads.

C 200 Fud ail

201 For DYNPOS-AUTR and DYNPOS-AUTRO, thefuel
oil supply shall be arranged with full separation between sys-
tems designed with redundancy, in view of the risk of fuel oil
contamination.

There shall be at |east one service tank serving each dedicated
system. Cross-over facilities may be arranged, but must, if ar-
ranged, be kept closed in normal operation.

For DYNPOS-AUTRO, each servicetank shall bein separate
compartments, and the valvesin the cross-over facilities, if ar-
ranged, shall be located as close as possible to the bulkhead
and operable from both sides.

202 For DYNPOS-AUTR and DYNPOS-AUTRO

If the fuel system requires heating, then the heating system
shall be designed with the appropriate level of redundancy un-
lessdiesd oil tanks, which do not require heating, are arranged
asrequired in 101.

C 300 Coolingwater

301 For DYNPOS-AUTR and DYNPOS-AUTRO

Fresh water cooling systems shall be arranged with full sepa-
ration between systems designed with redundancy, in view of
the risk of severe loss of water or accumulation of gas due to
leakage.
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SECTION 6
ENVIRONMENTAL REGULARITY NUMBERS

A. Concept Description

A 100 General

101 The position keeping ability of the vessel shall be calcu-
lated according to the concept of the environmental regularity
numbers, hereafter called ern.

Guidance note:
Vesselsthat in their operation adjust the heading automatically to
give minimum environmental forces, may be exempted.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

Guidance note:

The ern represents the static balance of environmental forces
and thruster output. ern is quantified with itsbasisin the weather
statistics of achosen location in the North Sea, thelocation of the
westher ship "M".

---e-n-d---of ---G-u-i-d-a-n-c-e---n-o-t-e---

102 The environmental forces caused by wind, waves, and
current shall be calculated by recognised methods. Alterna
tively, environmental forces established by model testing will
be considered.

Table A1l ern wind and wave statistics

P (Hy H{m) V4 (m/s)
25 0.66 1.40
5.0 0.79 2.19
10.0 1.0 3.30
20.0 135 4.95
30.0 17 6.21
40.0 1.9 7.48
50.0 2.3 8.74
60.0 2.6 10.01
70.0 3.0 11.39
80.0 35 1311
90.0 42 15.53
95.0 4.9 17.60
97.5 53 19.32
98.0 56 19.90
98.5 5.8 20.59
99.0 6.1 2151

The relationship between significant wave height Hg and 1 minute average
wind speed V shall be used for computation of theern.

P(Hy) is based on data from the reference ocean area.

103 The ern shall assume coincident forces of wind, waves,
and current. Wind and waves shall be considered at magni-
tudes of equal probability, see Table Al.

The current shall be taken as a constant value of 0.75 m/s,
without differentiation of wind-induced and tidal components.

104 The ern is evaluated at the incidence angle of forces
which causes the maximum load on the vessel.

Guidance note:

The ern isintended to reflect a «worst case situation», which for
monohull vessels normally will be the situation with the weather
on the beam. The ern will be based on this situation regardless
of the vessel's ability to select other headings in operation.

---e-n-d---of ---G-u-i-d-a-n-c-e---n-o-t-e---

105 The ern is evaluated for a balance of forces while the
vessdl is maintaining both position and heading.

Thus there shall at the same time be a balance of forces and a
balance of moments, i.e. including all moments generated by
the thrusters, and those caused by environmental forces.

106 The format of the ern shall be a series of 3 numbers,
ranging from 0 to 99. The ern will be given in the register as
information: ern (a, b, c).

The first number shall represent optimal use of al thrusters.
The second number shall represent minimum effect of single-
thruster failure, and the third figure shall represent the maxi-
mum effect single-thruster failure.

107 Theern shall be based upon the thrust output that is un-
der control, in the most efficient control mode.

Guidance note:

The side thrust balance may be optimized by generating a suita-
ble yawing moment. An example of thisisusing the main propel-
lers for generating a moment couple with opposing thrust
outputs. Thisis accepted for the ern, provided that the control is
executed automatically, with satisfactory balance of longitudinal
thrust.

Side force generated by the combined use of arudder and a pro-
peller will be taken into account for the ern, except for the first
number, when this control mode isincluded in the DP controller.
See Sec.4.

---e-n-0---of---G-u-i-d-a-n-c-e---n-o-t-e---
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