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SECTION 1 APPLICATION AND CERTIFICATION
1.1 Scope and application
1.1.1 General
1.1.1.1 This standard gives requirements for the performance of maritime simulator systems.
1.1.1.2 It is required in the STCW (standards of training, certification and watchkeeping) convention that
simulators, when used for mandatory simulator-based training, when used as a mean to demonstrate
competence (assessment) and/or when used to demonstrate continued proficiency required by the same
convention, shall be approved by the relevant maritime administration (see STCW Regulations I/12).
This standard proposes one way of carrying out such approval.

1.1.2 Objective
1.1.2.1 The purpose of the standard is to ensure that the simulations provided by the simulator include an
appropriate level of physical and behavioural realism in accordance with recognised training and assessment
objectives.

1.1.3 Application
1.1.3.1 The main target group for the standard is the following:
a)
b)
c)
d)
e)

A training provider, which uses a simulator for examination.
A training provider, which uses a simulator for mandatory simulator training.
A training provider, which uses a simulator for demonstration of continued proficiency.
A training provider, which is in the process of buying/installing a new simulator, which shall be used for
examination or mandatory simulator training.
A manufacturer or end user offering a simulator for use in science, or planning of maritime operations,
examination or mandatory simulator training, and shall document the compliance of the simulator to the
buyer.

1.1.4 Scope
1.1.4.1 The standard gives criteria for the simulated functions, the equipment and the environment,
considered necessary for specified tasks in maritime operations.
1.1.4.2 This standard does not prioritize the reliability of specific equipment or software used in the
simulator, e.g. redundancy, environmental testing nor maintenance. It is assumed that the simulator is built
from parts of sufficient reliability.
1.1.4.3 It is assumed that the end user addresses the operation of the simulator (i.e. using the simulator
for training and/or assessment in a training programme) in a quality standard system (STCW Regulations
I/8). In such quality standard system the instructor and assessor qualifications (STCW Regulations I/6) shall
be addressed and the course curriculum shall be approved by the relevant maritime administration (see the
relevant standard of competence in STCW).
1.1.4.4 It is understood that the management of an end user ensures that the simulator complies with all
additional mandatory requirements, e.g. electrical installation of such equipment, which are not covered in
this standard.
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1.1.4.5 Simulator types not covered in this standard: The society can issue a statement of compliance for
simulators used to create realistic situations for some of the competence requirements listed in DNV GL
competence standards or training courses certified according to DNV GL standard for certification of learning
programmes in addition to industry approved standards.

1.2 Certification principles
1.2.1 Product certificate
1.2.1.1 Maritime simulators that comply with the requirements of this standard will receive a product
certificate for Maritime simulator. The simulator’s function area and the simulator class according to this
standard will be stated on the certificate.
1.2.1.2 The product certificate will make reference to the appropriate competencies, which are the
simulation objectives of the simulator.
1.2.1.3 The Maritime simulator product certificates will have a validity period of five years provided the
results from annual tests are satisfactory.

1.2.2 Statement of compliance
1.2.2.1 A manufacturer offering a simulator for science, planning, examination or mandatory simulator
training that complies with the requirements of this standard may request verification to obtain a statement
of compliance.
1.2.2.2 The statement of compliance will make reference to the appropriate function and competence areas,
which are the simulation objectives of the simulator.
1.2.2.3 The statement of compliance will have a validity period of five years. Provided the results from
renewal tests are satisfactory, the statement of compliance may be renewed for another five-year period.

1.2.3 Certification principles
1.2.3.1 Certification of maritime simulators shall generally be carried out according to the following
principles:
— document evaluation (hardware and software)
— approval of performance according to functional requirements based on approved test programmes (initial
tests)
— issue of the certificate
— annual tests to retain the certificate (see [1.5.3])
— tests for renewal of the certificate at the end of the validity period.
1.2.3.2 When an alteration or addition to the approved simulator is proposed, which will substantially change
the performance of the simulator, plans shall be submitted to the Society for approval. The alterations or
additions shall be carried out to the satisfaction of the auditor from the Society.
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Guidance note:
Substantial changes are meant changes to the simulator, in which the learning objectives of a training programme may be
affected. Minor changes to documents, hardware and software, and the use of comparable modules (e.g. different brands
of simulated equipment) should be documented and verified in conjunction with the next annual tests, in order to retain the
certificate.
---e-n-d---o-f---g-u-i-d-a-n-c-e---n-o-t-e---

1.3 Definitions
1.3.1 General terms
Table 1-1 Definitions
Term

Definition

assessor

a person who is conducting assessment of competence of a learner,
which is intended to be used in qualifying for certification under the
STCW Convention. The assessor shall have qualifications and experience
in accordance with STCW Section A-I/6 clause 6 and 7

behavioural realism

to what degree the simulator resembles real equipment in order to
allow a learner to exhibit the appropriate skills. The realism shall include
capabilities, limitations and possible errors of such equipment

bridge operation simulator

a simulator with the objective to create realistic situations for some of
the competence requirements in STCW Chapter II

cargo handling simulator

a simulator with the objective to create realistic situations for some
of the competence requirements in STCW Chapter II, Chapter III and
Regulation V/1

competence-based assessment

a carefully considered judgement of the workplace performance
to demonstrate that individuals can perform or behave to specific
standards

dynamic behaviour

the behaviour of a system or component under actual operating
conditions, including acceleration and vibration

dynamic positioning simulator

a simulator with the objective to create realistic situations for some
of the competence requirements in the IMCA (International Marine
Contractor's Association) M117

factory acceptance test (FAT)

to be approved before shipping the simulator system from the
manufacturer to the simulator centre

function area

a division of maritime simulators with regard to function. Maritime
simulators are divided into simulators for: bridge operation, machinery
operation, radio communication, cargo handling, dynamic positioning,
safety and security, vessel traffic systems, survival craft and rescue boat
operation, offshore crane operation and ROV operations

instructor

a person who is conducting training of a learner in a training
programme. The instructor shall have qualifications and experience in
accordance with STCW Section A-I/6 clause 4 and 7

learner

a person who is gaining knowledge, skills and/or changing attitudes in a
training programme
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Term
machinery operation simulator

Definition
a simulator with the objective to create realistic situations for some of
the competence requirements in STCW Chapter III
a creation of certain conditions by means of a model, to simulate
situations within maritime operation

maritime simulator

Guidance note:
For process simulation the model is defined as the simulated propulsion
type, in cargo handling the simulated ship type.
---e-n-d---o-f---g-u-i-d-a-n-c-e---n-o-t-e---

offshore crane operation simulator

a simulator with the objective to create realistic situations for some
of the competence requirements in the offshore mechanical handling
equipment (OMHEC) training standard for the crane operator and
banksman offshore in the North-Sea/Europe

operating environment

the environment surrounding the simulated functions, which gives input
to the learner e.g. vessel traffic pattern, engine power demands, oil
terminal operations, radio message traffic and/or weather conditions

physical realism

to what degree the simulator looks and feels like real equipment. The
realism shall include capabilities, limitations and possible errors of such
equipment

radio communication simulator

a simulator with the objective to create realistic situations for some of
the competence requirements in STCW Chapter IV

realistic environment

the impression perceived by the learner, experienced in a training
programme, regarding the simulator, comprising of physical realism,
behavioural realism and the operating environment

remotely operated vehicle operation simulator

a simulator with the objective to create realistic situations for some
of the competence requirements in the IMCA C 005 competence
requirements for ROV operators

safety and security simulator

a simulator with the objective to create realistic situations for some of
the competence requirements in STCW, chapter VI and ISPS B/13.1

simulator class

a three grade scale for levels of performance capabilities of maritime
simulators. The three simulator classes are class A (full mission), class B
(multi-task), class C (limited task). In addition, class S (special tasks) is
used for simulators where the performance is defined on a case by case
basis

site acceptance test (SAT)

to be approved after installation on the simulator centre

survival craft and rescue boat operation
simulator

a simulator with the objective to create realistic situations for some of
the competence requirements in STCW Chapter II

vessel traffic services (VTS) simulator

a simulator with the objective to create realistic situations for some of
the competence requirements in International Association of Marine Aids
to Navigation and Lighthouse Authorities recommendation (IALA) V-103
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Term

Definition

an artificial environment that is created with software and presented to
the user in such a way that the user suspends belief and accepts it as a
real environment. On a computer, virtual reality is primarily experienced
through two of the five senses: sight and sound

virtual reality

the computer-generated simulation of a three-dimensional image or
environment that can be interacted with in a seemingly real or physical
way by a person using special electronic equipment, such as a helmet
with a screen inside or gloves fitted with sensors

1.4 Documentation
1.4.1 General
1.4.1.1 Documentation shall be submitted as required by Table 1-2.
Table 1-2 Documentation requirements
Function

Simulator system
functions description

Simulator performance
description

Additional description

For approval (AP) or
for information (FI)

[1.4.2.2] - Simulation philosophy

The simulation philosophy
is a 1-2 page document
describing how the
organisation uses the
simulator system, the
purpose of the simulator and
in principal how training and
assessment are done.

AP

[1.4.2.3] - User interface description

The user interface between
the simulator and the
learner(s).

AP

Documentation type

[1.4.2.4] - Instrument and equipment
list

AP

[1.4.2.5] - Descriptions of functions
covered by software

AP

[1.4.2.6] - Operation manual

AP

[1.4.3.1] - Simulation objectives

AP

[1.4.3.2] - Operating capabilities

AP

[1.4.3.3] - Variety of conditions

AP

[1.4.3.4] - Integration protocol

Only if one ore
more simulators are
interconnected.
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Function
Test programmes for
functionality

Documentation type

Additional description

[1.5.4.1] - Test programmes

For approval (AP) or
for information (FI)
AP

Guidance note:
It is sufficient to submit an electronic copy of the documentation to the Society for approval.
---e-n-d---o-f---g-u-i-d-a-n-c-e---n-o-t-e---

1.4.1.2 The documentation shall be limited to describing and explaining the relevant aspects governed by
the requirements in this standard.
1.4.1.3 Symbols used in the documentation shall be explained, or reference to a standard code shall be
given.

1.4.2 Simulator system functions description
1.4.2.1 The following requirements for the description of the simulator shall address the simulator itself as
well as the supporting functions e.g. the facilities for the instructor and the assessor.
1.4.2.2 Simulation philosophy
A document describing the philosophy and the general purpose of the simulator system, including the
principles of training and assessment that could be utilised.
Guidance note:
The simulation philosophy is a 1-2 pages document describing how the simulator centre is using the simulator system. The
purpose with the simulator and in principal how training and assessment are done.
---e-n-d---o-f---g-u-i-d-a-n-c-e---n-o-t-e---

1.4.2.3 User interface description
The user interface between the simulator and the learner(s), the instructor and the assessor shall be
documented by:
a)
b)
c)
d)
e)
f)

A drawing showing the physical layout and dimensions of each module.
A description of the functions allocated to each keyboard and screen.
A description of individual screen views (schematics, colour prints, etc.).
A description of how menus are operated.
A list of all alarms and operator messages. When the alarms or messages are not self-explanatory
additional explanations shall be included.
A description of software help systems.

When recognised real maritime equipment or operational controls are used, it is sufficient to identify such
products (see [1.4.2.4]).
Guidance note:
In case the user interface is already covered in the operation manual then it is not necessary to go into great details of items c-e.
---e-n-d---o-f---g-u-i-d-a-n-c-e---n-o-t-e---

Instrument and equipment list
1.4.2.4 A list stating for each key component as applicable:
a)
b)
c)

system
name of manufacturer
type, etc., necessary to identify the component.
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Guidance note:
The purpose of the instrument and equipment list is mainly to identify the key components. A table with name and number is
sufficient. The manufacturers scope of supply list may be one alternative.
---e-n-d---o-f---g-u-i-d-a-n-c-e---n-o-t-e---

1.4.2.5 Descriptions of functions covered by software
a)
b)
c)
d)

a list of all main software modules installed per hardware unit stating names and version numbers
description of application software (not program listings) with detail level sufficient to understand its
function
tools for system set-up and process equipment configuration
description of the various mathematical and hydrodynamic models used in the simulator system.

Operation manual
1.4.2.6 A document intended for regular use at the simulator centre, providing information as applicable to,
but not limited to:
— operational mode of all modules, for normal system performance (baseline starting point)
— operating instructions for normal operating mode.

1.4.3 Simulator performance description
1.4.3.1 It should be documented that the simulator can be used for all of the defined simulation objectives.
Guidance note:
The documentation may include one or more of the following:
a)

cross reference between the STCW convention competence requirements and simulation scenarios

b)

description of training exercises, including learning objectives, for each element of competence

c)

specification of the training type such as: emergency; optimization; procedures; maintenance; troubleshooting; decisionmaking; teamwork; operator; part-tasking; component, etc.

d)

outline of how each element of competence can be assessed

e)

description of operation to be simulated and expected outcome for planning or evaluation.
---e-n-d---o-f---g-u-i-d-a-n-c-e---n-o-t-e---

1.4.3.2 It shall be documented that the simulator can simulate the operating capabilities of real equipment
concerned and includes the capabilities, limitations and possible errors of such equipment.
1.4.3.3 It shall be documented that the simulator is capable of producing a variety of conditions, which may
include emergency, hazardous or unusual situations relevant to the simulation objectives.
1.4.3.4 When one or more simulators are interconnected, the integration protocol used together with a
description of which functions that are interfaced shall be documented. Simulator systems that can be
interfaced with other simulator function areas may obtain the notation integrated simulation system.

1.4.4 Test programmes for functionality
1.4.4.1 Test programmes for the functionality of the simulator shall be submitted for approval. The main
purpose is to verify the performance described in [1.4.3]. The manufacturers site acceptance test (SAT) may
be a point of origin.
1.4.4.2 The tests are only to cover requirements given by this standard. The test programmes shall specify
in detail how the various functions shall be tested and what shall be observed during the tests.
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1.4.4.3 Each test programme shall include a description of each test item and a description and justification
of the acceptance criteria for each test.
Guidance note:
In general the test program should focus on operational tests in accordance with operational procedures of the simulation
objective. i.e., from start-up to full operation like in a sea trial, all relevant operations in cargo handling, etc.
---e-n-d---o-f---g-u-i-d-a-n-c-e---n-o-t-e---

1.5 Tests
1.5.1 General
1.5.1.1 All tests shall be carried out according to test programmes approved by the Society.
1.5.1.2 The tests and visual examination shall verify that all relevant standard requirements are met.
1.5.1.3 The tests shall include the correct function of individual equipment packages, together with
establishment of correct parameters for alarm, control and safety (time constants, set points, etc.).
1.5.1.4 Copies of the approved test programmes shall be kept with the simulator.
1.5.1.5 A change-log shall be kept updated with all changes and maintenance carried out on the simulator.
The change-log shall at least include action, alteration achieved and date. A copy of the change-log shall be
submitted to the Society in connection with renewal of the certificate.

1.5.2 Initial tests to attain the certificate
1.5.2.1 The tests shall be conducted when the simulator is fully assembled to a complete and final unit. The
tests shall be witnessed by an auditor from the Society.

1.5.3 Annual tests to retain the certificate
1.5.3.1 The annual tests shall be conducted when the simulator is under normal operation. The tests shall be
witnessed by an auditor from the Society.
1.5.3.2 Under the condition that the end user has a certified quality standard system, either an ISO 9000
certificate awarded by any accredited body or a certificate according to the DNVGL-ST-0029 Maritime training
providers or DNVGL-ST-0032 Certification bodies and examination centres of persons, then the annual tests
may be carried out solely by the simulator centre.
1.5.3.3 The test results and a copy of the change-log shall be submitted to the Society for approval and
recording.

1.5.4 Tests for renewal of the certificate
1.5.4.1 The tests shall be conducted when the simulator is under normal operation. The tests shall be
witnessed by an auditor from the Society.
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SECTION 2 GENERAL
2.1 Simulator equipment
2.1.1 General
2.1.1.1 Each piece of equipment installed in the simulator shall have a similar functionality to corresponding
real equipment used.
2.1.1.2 If any piece of equipment does not correspond to a specific make, the applicable IMO (International
Maritime Organization) performance standard (functionality requirements only) for such equipment shall be
followed. If such a performance standard does not exist, then the functionality of the equipment shall, as a
minimum, be the same as for any genuine equipment of that type, in use.
2.1.1.3 Each piece of equipment shall resemble the behavioural characteristics, e.g. accuracy, reaction time
and other limitations, related to corresponding equipment in use.
2.1.1.4 User manuals for the simulator equipment and operational controls shall be available to the learners
for use during exercises.
2.1.1.5 If emulated instrumentation is used the following requirements apply:
a)
b)
c)
d)

Digital and analogue instrumentation shall be grouped and positioned into realistic function areas.
The visual proportion of the emulated instruments shall be close to real instrumentation.
Scale and range shall be in accordance with real instrumentation. It shall be possible to dim indication
lamps and digital readings where applicable.
When computer generated sound indicators, buzzers and sirens are used, it shall have adequate
loudness and similar tone and repetition frequency as for real instrumentation.

2.1.1.6 In cases where instrumentation is accessed through a PC monitor and/or touch screen, these general
measures to user displays and limitation of functionality may apply:
a)
b)
c)
d)
e)
f)

The related application(s) shall start up easily with minimal user interactions upon start-up.
Other applications (e.g. program manager, file manager, notepad or other word processors, etc.) shall
not be accessible.
Hot keys normally giving access to other functions (Alt+Tab, Ctrl+Esc, Alt+Esc, double-clicking in
background, etc.) shall be disabled.
Closing of main application shall be disabled (e.g. Alt+F4, File Exit, etc.) or controlled by a password
access.
For applications where main window is meant to be present at all times, control buttons in header
(minimise, resize and control normally including restore, minimise, exit and switch) and moving and
resizing by drag-and-drop of banners and borders, etc., shall be disabled.
The learner should not have easy access to configuration files (e.g. autoexec.bat, config.sys, system.ini,
etc.).

2.2 Instructor and assessor facilities
2.2.1 General
2.2.1.1 Simulators used for mandatory training and examination shall include instructor and assessor
facilities where exercises may be controlled.
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2.2.1.2 For all simulator classes the instructor and the assessor shall be able to:
a)
b)
c)
d)
e)
f)
g)

start, halt, reset in time and place, and restart an exercise
change the operating environment during an exercise
communicate with the learners (i.e. simulate the outside world) on relevant communication channels
follow the conversations of the learners
visually follow the proceedings of an exercise by any method
plot conducted exercises (e.g. ship tracks, targets, and coastline) by any method (bridge operation only)
activate simulation of relevant failures in all equipment used.

2.2.1.3 The instructor and the assessor shall have access to an operation manual or equivalent with contents
as outlined in [1.4.2.6].
2.2.1.4 It shall be possible to replay a full exercise showing the actions performed by the learners. The
replay shall be possible in time other than real time (i.e. slow motion and rapid speed). The purpose is to
trace and replay sequences of special interest in the exercise.
2.2.1.5 The instructor and assessor facilities shall include possibilities to set up a scoring or grading method
to assess performance of the learner.
Guidance note:
A scoring and grading possibility may include:
a)

Monitoring of selected parameters, continuous or at selected stages.

b)

Comparing these with norm values, weighing and counting the deviation.

c)

Presenting these values and deviations in an understandable manner upon completion of the exercise.
---e-n-d---o-f---g-u-i-d-a-n-c-e---n-o-t-e---

2.2.1.6 The instructor and assessor facilities should include possibilities to set the exercise to any position in
the replay and let the learner start over from the set time.
Guidance note:
When real equipment is interfaced, it might not be possible to playback all data in the same application. It will in those cases be
acceptable to have a video logger that is able to save screens and data from other systems provided that this can be synchronised
and displayed in the playback.
---e-n-d---o-f---g-u-i-d-a-n-c-e---n-o-t-e---
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SECTION 3 BRIDGE OPERATION
3.1 Simulator class - bridge operation
3.1.1 General
3.1.1.1 Simulators for the function area bridge operation may be divided into the following simulator classes:
Table 3-1 Simulator classes for the function area bridge operation
Simulator class

Description

Class A (NAV)

A full mission simulator capable of simulating a total shipboard bridge operation situation,
including the capability for advanced manoeuvring in restricted waterways.

Class B (NAV)

A multi task simulator capable of simulating a total shipboard bridge operation situation, but
excluding the capability for advanced manoeuvring in restricted waterways.

Class C (NAV)

A limited task simulator capable of simulating a shipboard bridge operation situation for limited
(instrumentation or blind) navigation and collision avoidance.

Class S (NAV)

A special tasks simulator capable of simulating operation and/or maintenance of particular bridge
instruments, and/or defined navigation/manoeuvring scenarios.

3.2 Simulation objectives
3.2.1 Class A - bridge operation
3.2.1.1 The simulator shall be capable of simulating a realistic environment for all of the applicable STCW
competence requirements referred to in the column for class A in Table 3-2.

3.2.2 Class B - bridge operation
3.2.2.1 The simulator shall be capable of simulating a realistic environment for all of the applicable STCW
competence requirements referred to in the column for class B in Table 3-2.

3.2.3 Class C - bridge operation
3.2.3.1 The simulator shall be capable of simulating a realistic environment for all of the applicable STCW
competence requirements referred to in the column for class C in Table 3-2.

3.2.4 Class S - bridge operation
3.2.4.1 The simulator shall be capable of simulating a realistic environment for selected STCW competence
requirement referred to in the column for class S in Table 3-2.
3.2.4.2 Overriding the requirement in [3.2.4.1], the simulator may be capable of simulating any equipment
and/or scenario, for bridge operation, for any competence requirement defined. In such a case the relevant
equipment and/or scenario, and competence requirements will be stated or referred to in the certificate.
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3.2.5 Class notations - bridge operation
3.2.5.1 In addition to the simulator classes A, B, C or S a reference to a class notation in accordance with
the DNV GL rules for classification: Ships can be obtained for describing special features and capabilities of
the simulator.

3.2.6 Competencies addressed by bridge operation simulator class
3.2.6.1 The competencies addressed by bridge operation simulator classes are given in Table 3-2.
Table 3-2 Competencies addressed by bridge operation simulator class
STCW reference

Competence

Class A
(NAV)

Class B
(NAV)

Class C
(NAV)

Class S
(NAV)

Table A-II/1.1

Plan and conduct a passage and determine position.

A

B

(S)

Table A-II/1.2

Maintain a safe navigational watch.

A

B

(S)

Table A-II/1.3

Use of radar and ARPA to maintain safety of
navigation.

A

B

C

(S)

Table A-II/1.4

Use of ECDIS to maintain the safety of navigation.

A

B

C

(S)

Table A-II/1.5

Respond to emergencies.

A

B

C

(S)

Table A-II/1.6

Respond to a distress signal at sea.

A

B

C

(S)

Table A-II/1.8

Transmit and receive information by visual signalling.

A

B

C

(S)

Table A-II/1.9

Manoeuvre the ship.

A

B

C

(S)

Table A-II/2.1

Plan a voyage and conduct navigation.

A

B

(S)

Table A-II/2.2

Determine position and the accuracy of resultant
position fix by any means.

A

B

(S)

Table A-II/2.3

Determine and allow for compass errors.

A

B

(S)

Table A-II/2.4

Co-ordinate search and rescue operations.

A

B

(S)

Table A-II/2.5

Establish watchkeeping arrangements and procedures.

A

B

(S)

Table A-II/2.6

Maintain safe navigation through the use of
information from navigation equipment and systems to
assist command decision-making.

A

B

C

(S)

Table A-II/2.7

Maintain the safety of navigation through the use of
ECDIS and associated navigation systems to assist
command decision making.

A

B

C

(S)

Table A-II/2.10

Manoeuvre and handle a ship in all conditions.

A

(S)

Table A-II/2.11

Operate remote controls of propulsion plant and
engineering systems and services.

A

(S)

Table A-II/3.1

Plan and conduct a coastal passage and determine
position.

A

B

(S)

Table A-II/3.2

Maintain a safe navigational watch.

A

B

(S)
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STCW reference

Competence

Class A
(NAV)

Class B
(NAV)

Class C
(NAV)

Class S
(NAV)

Table A-II/3.3

Respond to emergencies.

A

B

C

(S)

Table A-II/3.4

Respond to a distress signal at sea.

A

B

C

(S)

Table A-II/3.5

Manoeuvre the ship and operate small ship power
plants.

A

Table A-II/5.2

Contribute to berthing, anchoring and other mooring
operations.

A

B

C

(S)

Table A-V/4-1.1

Contribute to safe operation of vessels operating in
polar waters.

A

B

(S)

Table A-V/4-1.2

Monitor and ensure compliance with legislative
requirements.

A

B

(S)

Table A-V/4-1.3

Apply safe working practices, respond to emergencies.

A

B

(S)

Table A-V/4-1.4

Ensure compliance with pollution-prevention
requirements and prevent environmental hazards.

A

B

(S)

Table A-V/4-2.1

Plan and conduct a voyage in polar waters.

A

B

(S)

Table A-V/4-2.2

Manage the safe operation of vessels operating in polar
waters.

A

B

(S)

Table A-V/4-2.3

Maintain safety of the ship's crew and passengers and
the operational condition of life-saving, fire-fighting
and other safety systems.

A

B

(S)

Guidance note:
Table A-II/3 covers specification of minimum standard of competence for officers in charge of a navigational watch and for masters
on ships of less than 500 gross tonnage engaged on near-coastal voyages, hence the realism should be adapted to correlated
equipment in use for smaller ships of less than 300 gross tonnage.
---e-n-d---o-f---g-u-i-d-a-n-c-e---n-o-t-e---

3.3 Simulator requirements
3.3.1 Detailed requirements
3.3.1.1 The bridge operation simulator shall, according to simulator class, fulfil the requirements given in
Table 3-3, Table 3-4 and Table 3-5.
Class S requirements will be dependent upon the type of simulated equipment and/or scenario, and the
defined competence requirements.
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Table 3-3 Physical realism

Item

1.1.1

Class A Class B Class C
(NAV)
(NAV)
(NAV)

Requirement
Equipment, consoles and workstations shall be installed, mounted,
and arranged in a ship-like manner in accordance with design criteria
described in DNV GL rules for classification: Ships and/or DNV GL rules
for classification: HSLC as appropriate to the ship types represented in
the simulator.

X

X

X

X

Class
S
(NAV)

The following equipment shall at least be included in the simulator:

1.1.2

Controls of propulsion plant operations, including engine telegraph,
pitch-control and thrusters. There shall be indicators for shaft(s)
revolutions and pitch of propeller(s). There shall be controls for at least
one propeller and one bow thruster.

1.1.3

Controls of propulsion plant operations.

1.1.4

Controls of propulsion plant for mooring operations. By any method,
it shall be possible to observe the ship's side and the dock during
operation of such controls.

X

1.1.5

Controls of auxiliary machinery. There shall be controls for at least two
auxiliary engines, including electric power supply control.

X

1.1.6

Steering console, including recognised facilities for hand steering
and automatic steering with controls for switch over. There shall be
indicators of rudder angle and rate of turn.

X

X

1.1.7

Steering compass and bearing compass (or repeater) with an accuracy
of at least 1 degree.

X

X

1.1.8

Steering instrument and steering compass.

1.1.9

At least one radar/ARPA display/unit (automatic radar plotting aid).
It shall be possible to simulate both a 10 cm and a 3 cm radar. The
radar shall be capable to operate in the stabilised relative motion mode
and sea and ground stabilised true motion modes (see STCW Section
A-1/12.4. and 5 and paragraph 2 of section B-I/12).

X

X

1.1.10

Communication equipment in accordance with GMDSS (global maritime
distress safety system) frame-work, covering at least the requirements
for relevant area (where simulated navigation is planned for). (See
STCW paragraph 72 of section B-I/12 and section 5 of this standard.)

X

X

1.1.11

Communication equipment including at least one VHF (very high
frequency) radio with DSC features.

1.1.12

The simulator shall include a communications system that will allow for
internal ship communications to be conducted.

X

X

1.1.13

ECDIS (electronic chart display and information system) displaying
selected information from a system electronic navigational chart (SENC)
with positional information from navigation sensors like AIS and radar
to assist the mariner in route planning and route monitoring, and
by displaying additional navigation-related information. (See STCW
paragraph 35 of section B-I/12.)

X

X

X

X
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Item

Class A Class B Class C
(NAV)
(NAV)
(NAV)

Requirement

1.1.14

GPS (global positioning system), echo-sounder and speed log showing
speed through the water (1axis) for ships below 50 000 GRT and in
addition speed and distance over ground in forward and athwart ship
direction for ships above 50 000 GRT.

X

X

X

1.1.15

Instrument for indication of relative wind- direction and force.

X

X

X

1.1.16

Sound panel according to the rules of the road.

X

X

X

1.1.17

Instrument for indication of navigational lights.

X

X

1.1.18

Function for transmitting visual signals (morse lamp).

X

X

1.1.19

Control system for fire detection, fire alarm and lifeboat alarm.

X

X

1.1.20

AIS (automatic identification system).

X

X

1.1.21

Ship borne meteorological instrument.

X

Class
S
(NAV)

1.2 Additional requirements for simulators intended for training in ice navigation (see STCW Section A
Table A-V/4-1 and B-V/g Guidance regarding training of masters and officers for ships operating in polar
waters)
1.2.1

Two speed and distance measuring devices. Each device should operate
on a different principle, and at least one device should be capable of
being operated in both the sea and the ground stabilized mode.

X

X

1.2.2

Searchlight controllable from conning positions.

X

X

1.2.3

Manually operated flashing red light visible from astern to indicate when
the ship is stopped.

X

X

1.2.4

VDR (voyage data recorder) or capability for vessel history track and
learner actions log from the instructor and the assessor position.

X

X

1.2.5

Equipment capable of receiving ice, icing warnings, and weather
information charts.

X

X

1.2.6

Anchoring and towing arrangements.

X

X

1.3 Additional requirements for simulators intended for training on integrated bridge systems including
integrated navigation
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Item

Class A Class B Class C
(NAV)
(NAV)
(NAV)

Requirement

Class
S
(NAV)

Workstation for navigating and manoeuvring consisting of:
— radar/radar plotting
— ECDIS
— automatic visual position indicator
— information of position fixing systems
— information of automatic ship identification system (AIS)
— (adjustment) heading/track control system
— controls for main engine(s) incl. crash manoeuvres, emergency stop
— controls for main rudder (incl. override facility)
— controls for thruster
— indications for:
— for propeller revolutions (actual and desired)
— main engine revolution in the case of reduction geared engine
— propeller pitch in the case of controllable pitch propeller
— torque
— starting air
1.3.1

— lateral thrust

X

X

X

— speed (possibly longitudinal and lateral)
— rudder angle
— rate-of-turn
— gyro compass heading
— magnetic compass heading
— heading reminder (pre-set heading)
— water depth incl. depth warning adjustment
— time
— wind direction and velocity
— air and water temperature*
— group alarms (with aids for decision-making).
— signal transmitter for:
— whistle
— automatic device for fog signals
— general alarm
— Morse signalling light.
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Item

Class A Class B Class C
(NAV)
(NAV)
(NAV)

Requirement

Class
S
(NAV)

— automatic device for emergency alarm
— controls for console lighting
— two-way VHF radiotelephone (walkie-talkie) with charging connection
and/or paging system
— internal communication equipment
— public address system
— VHF point with channel selector
1.3.1

X

— remote control for search light

X

X

— rudder pump selector switch
— steering mode selector switch
— steering position selector switch
— controls for windscreen wiper, washer, heater
— illumination of equipment and displays in surrounding darkness
— sound reception system
— acknowledgement of watch alarm.
* Located at the workstation for navigating and manoeuvring or at the workstation for planning and
documentation.
Workstation for monitoring consisting of:
— radar / radar plotting
— signal transmitter for whistle
— acknowledgement of watch alarm
— indications for:
— propeller revolutions
— pitch of controllable pitch propeller
1.3.2

— speed

X

— rudder angle

X

X

— gyro compass heading
— time
— rate-of-turn
— water depth
— alarms.
— internal communication equipment
— VHF point with channel selector.

Standard — DNVGL-ST-0033. Edition May 2019

Page 23

Maritime simulator systems

DNV GL AS

Item

Class A Class B Class C
(NAV)
(NAV)
(NAV)

Requirement

Class
S
(NAV)

Workstation for manual steering (helmsman’s) consisting of:
— steering wheel / steering lever
— rudder pump selector switch
— indications for:
1.3.3

— gyro compass heading
— magnetic compass heading

X

X

X

X

X

X

— pre-set heading
— rudder angle
— rate of turn.
— talkback to bridge wing workstation.
Workstation for docking (bridge wing) consisting of:
— controls for main engine(s
— controls for thruster
— controls for rudder
— controls for whistle
— steering position selector switch
— indications for:
— gyro compass heading
— propeller revolutions
1.3.4

— main engine revolution in the case of reduction geared engine
— propeller pitch in the case of controllable pitch propeller
— lateral thrust
— rate-of-turn
— rudder angle
— longitudinal and lateral movement of ship
— wind direction and velocity.
— system for external communication with tugs, pilot boat (VHF point)
— controls for Morse lamp and searchlight
— acknowledgement of watch alarm.
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Item

Class A Class B Class C
(NAV)
(NAV)
(NAV)

Requirement

Class
S
(NAV)

Workstation for planning and documentation consisting of:
— ECDIS including navigation planning station
— route planning devices
— chart table
— position fixing receiver
— retaining device for drawing triangles, dividers, magnifying lens,
pencils, etc.
— weather chart plotter
1.3.5

— main clock

X

X

X

X

X

X

— chronometer with receiving facility for time signals
— radio direction finder
— log, incl. distance indicator, course plotter
— echo graph
— barograph
— indication for air and water temperatures
— command printer
— VHF point.
Workstation for safety as appropriate for ship type consisting of:
— fire alarm for areas machinery, superstructure/ accommodations,
cargo
— remote control and monitoring of fire-extinguishing system
— remote control and monitoring of watertight doors/fire doors (open/
closed)
— emergency stop for air condition, ventilation and refrigerating
installations
— controls for anti-rolling device
— indicator for bilge monitor
1.3.6

— indicator for strength load incl. alarm
— indicator for further safety systems
— clinometer
— keys and control-elements for lights and signals (navigation lights,
signal lamps, bridge lighting, deck lighting searchlights, as well as all
fuses)
— internal communication system, in particular to muster stations
— adjustment of watch alarm system and acknowledgement button
— status indication for bow-, rear-flap
— controls/indications for ballast water handling
— tools for documentation
— main station for two-way VHF radiotelephone (walkie-talkie).
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Item

Class A Class B Class C
(NAV)
(NAV)
(NAV)

Requirement

Class
S
(NAV)

Workstation for communications consisting of:
— GMDSS equipment as required for the applicable sea area:
— VHF-DSC, radiotelephone
1.3.7

— MF-DSC, radiotelephone
— MF/HF-DSC, NBDP, radiotelephone

X

X

X

X

X

X

— Inmarsat-SES
— NAVTEX/EGC/HF direct printing telegraph
— EPIRB trigger
— main station for two-way VHF radiotelephone (walkie-talkie)*.
* Located at the safety or communication workstation.

1.3.8

All systems related to the integrated bridge system shall include failure
control(s) and method(s) to train and assess the learner in the use of
advanced equipment, technology and enable familiarization and training
to understand the limitations of automatic systems.

1.4 Additional requirements for simulators intended for training in anchor handling operations (see
STCW Section B-V/e, Offshore supply vessels performing anchor-handling operations)
1.4.1

Engine telegraph with pitch control for two (2) propellers located at
forward bridge as appropriate to the simulated vessel(s).

X

1.4.2

Thruster control for bow and stern thrusters located at forward bridge as
appropriate to the simulated vessel(s).

X

1.4.3

Thruster control for azimuth propeller located at forward bridge as
appropriate to the simulated vessel(s).

X

1.4.4

Control for two (2) rudders (synchronic and independent) located at
forward bridge as appropriate to the simulated vessel(s).

X

1.4.5

Engine telegraph with pitch control for two (2) propellers located at aft
bridge as appropriate to the simulated vessel(s).

X

X

1.4.6

Thruster control for bow and stern thrusters located at aft bridge as
appropriate to the simulated vessel(s).

X

X

1.4.7

Thruster control for azimuth propeller located at aft bridge as
appropriate to the simulated vessel(s).

X

X

1.4.8

Control for two (2) rudders (synchronic and independent) located at aft
bridge as appropriate to the simulated vessel(s).

X

X

1.4.9

A joystick giving possibility to control manoeuvring equipment as
selected located at aft bridge.

X

X

1.4.10

Winch control panel located at aft bridge that will display line tension,
payout, and speed.

X

X

1.4.11

Winch computer located at aft bridge.

X

X

1.4.12

Clutch panel located at aft bridge.

X

X

1.4.13

Control handles for winches enabling, haul in, pay out, and control of
spooling gear located at aft bridge.

X

X
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Item

1.4.14
1)

Class A Class B Class C
(NAV)
(NAV)
(NAV)

Requirement
Two monitors where the winch operator chooses between a selection
of cameras showing the different winches to give a full coverage of the
winch.

X

Class
S
(NAV)

X

Class S requirements will be dependent upon the type of simulated equipment and/or scenario, and the defined
competence requirements.

Table 3-4 Behavioural realism
Item

Requirement

Class A
(NAV)

Class B
(NAV)

Class C
(NAV)

2.1.1

The simulation of own ship shall be based on a mathematical model
with 6 degrees of freedom.

X

X

X

2.1.2

The model shall realistically simulate own ship hydrodynamics in open
water conditions, including the effects of wind forces, wave forces,
tidal stream and currents.

X

X

X

2.1.3

The model shall realistically simulate own ship hydrodynamics in
restricted waterways, including shallow water and bank effects,
interaction with other ships and direct, counter and sheer currents.

X

2.1.4

The simulator shall include mathematical models of at least the types
of own ship relevant to the training objectives.

X

X

2.1.5

The simulator shall include at least one tug model that can realistically
simulate tug assistance during manoeuvring and escort operations
by any method. It shall be possible to simulate pull, push, reposition
towing and escorting.

X

X

2.1.6

The tug model shall be affected by own ship's speed and as such
include degrading performance depending on the type of tug
simulated. It should be possible to operate with both conventional and
tractor tugs having different characteristics and response times.

X

2.1.7

The simulator shall include exercise areas including correct data for
landmass, depth, buoys tidal streams and visuals as appropriate to
the nautical charts and publications used for the relevant training
objectives.

X

2.1.8

The simulator shall include exercise areas including correct data
for landmass, depth, buoys and tidal streams as appropriate to
the nautical charts and publications used for the relevant training
objectives.

2.1.9

The radar simulation equipment shall be capable of model weather,
tidal streams, current, shadow sectors, spurious and false echoes and
other propagation effects, and generate coastlines, navigational buoys
and search and rescue transponders (see STCW Section A-1/12.4.2).
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Item

Requirement

Class A
(NAV)

Class B
(NAV)

Class C
(NAV)

X

X

X

X

X

X

X

Class S
(NAV)

The ARPA simulation equipment shall incorporate the facilities for:
— manual and automatic target acquisition
— past track information
2.1.10

— use of exclusion areas
— vector/graphic time-scale and data display
— trial manoeuvres.
See STCW Section A-1/12.5
The ECDIS simulation equipment shall incorporate the facilities for:
— integration with other navigation systems
— own position
— sea area display

2.1.11

— mode and orientation
— chart data displayed
— route monitoring
— user-created information layers
— contacts (when interfaced with AIS and/or radar tracking)
— radar overlay functions (when interfaced).

2.1.12

The simulator shall provide an own ship engine sound, reflecting the
power output.

X

2.1.13

The simulator shall provide capabilities for realistically conduct
anchoring operations by any method. The model shall realistically
simulate own ship hydrodynamics in interaction with applicable anchor
and chain dimensions with different bottom holding grounds, including
the effects of wind forces, wave forces, tidal stream and currents.

X

2.1.14

The simulator shall provide capabilities for realistically simulate the
function of mooring and tug lines and how each line functions as part
of an overall system taking into account the capacities, safe working
loads, and breaking strengths of mooring equipment including mooring
wires, synthetic and fibre lines, winches, anchor windlasses, capstans,
bitts, chocks and bollards.

X

2.2 Additional requirements for simulators intended for training in ice navigation (see STCW Section
A Table A-V/4-1 and B-V/g. Guidance regarding training of masters and officers for ships operating in
polar waters)
2.2.1

The own ship model shall realistically simulate hydrodynamics in
interaction with solid ice edge.

X

X

2.2.2

The own ship model shall realistically simulate hydrodynamics and ice
pressure in interaction with solid and packed ice. Ship motion in solid
ice should affect at least ship speed and turning radius.

X

X

2.2.3

The own ship model shall realistically simulate the effects of reduced
stability as a consequence of ice accretion.

X

X
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Class A
(NAV)

Class B
(NAV)

X

X

2.2.5

It shall be possible to realistically simulate the towing of own ship –
own ship, and own ship target ship and target own ship. It shall be
possible to introduce different towing gear like rope or steel wire with
different strength and elasticity, forward, stern and side towing.

X

X

2.2.6

It shall be possible to realistically simulate the interaction between the
ships propeller wash and the ice.

X

X

2.2.7

It shall be possible to realistically simulate ice drift.

X

X

2.2.8

The simulator shall be equipped with iceberg targets of at least six
different sizes including realistic underwater bodies which interacts
with the sea bottom.

X

X

X

X

Item

Requirement

Class C
(NAV)

Class S
(NAV)

It shall be possible to simulate the effect of the following ice conditions
with variations:
2.2.4

— ice type
— ice concentration
— ice thickness.

The icebergs should be visible on the ship's radar.
2.2.9

Motion through ice hummocks should be simulated realistically
considering ship icebreaking capabilities and affect ship's speed, roll
and pitch.

2.3 Additional requirements for simulators intended for training on integrated bridge systems including
integrated navigation system
2.3.1

The INS should combine process and evaluate data from all sensors in
use. The integrity of data from different sensors should be evaluated
prior to distribution.

X

X

X

2.3.2

The INS shall ensure that the different types of information are
distributed to the relevant parts of the system, applying a consistent
common reference system for all types of information.

X

X

X

2.3.3

The INS shall provide the information of position, speed, heading and
time, each clearly marked with an indication of integrity.

X

X

X

2.3.4

The INS shall be able to automatically, continually and graphically
indicate the ship's position, speed and heading and, where available,
depth in relation to the planned route as well as to known and
detected hazards.

X

X

X

2.3.5

The INS shall, in addition, provide means to automatically control
heading, track or speed and monitor the performance and status of
these controls.

X

X

X

2.3.6

Alarms shall be displayed so that the alarm reason and the resulting
functional restrictions can be easily understood. Indications should be
self-explanatory.

X

X

X

2.4 Additional requirements for simulators intended for training in anchor handling operations (see
STCW Section B-V/e, Offshore supply vessels performing anchor-handling operations)
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Item

Requirement

Class A
(NAV)

Class B
(NAV)

X

X

X

X

Class C
(NAV)

Class S
(NAV)

The simulator shall include mathematical models of at least two types
of anchor handling own ships. The own ships should be set up with
wire on winches:
2.4.1

— wire length
— dimensions and type on three winches
— work wire, dead man wire.
Possibility for the instructor to change wire set up during exercise and
place objects, anchors and buoys on deck.
The simulator shall include mathematical models of at least two semisubmersible oil rigs operated by the instructor. It shall be possible to
change:
— crane positions
— anchor patterns

2.4.2

— anchor selection
— crane ready with PCP (permanent chaser pennant)
— anchors racked in bolster/anchor on sea bed
— anchors to be laid by position latitude, longitude, or by instructor
— rig to be set up with winches, each winch having a chain and an
anchor
— possibility to insert a wire in the system as to make the system
consist of the anchor, connecting link and chain.

2.4.3

The simulator shall include mathematical models of at least two tugs/
assisting vessels) that can be connected in the anchor systems and/or
at the towing bridle operated by the instructor.

X

X

2.4.4

The forces from the environment (wind, current and waves) and forces
acting on the anchor handling wire shall act on the own ship.

X

X

2.4.5

When breaking load is reached on a wire, the wire should break and be
slack on deck and have no effect on the vessels model.

X

X

2.4.6

When the handles of the winch is operated the winch shall respond in a
realistic way. It has to run with the speed corresponding to the handle
settings, the load on the winch and brake settings.

X

X

X

X

— All values needed by the winch information system shall be
calculated.
2.4.7

— The effect of band brakes, disc brakes and water brakes to be
calculated.
— Holding power reduced due to increased diameter shall be included
in the calculations.

2.4.8

The own ship control by instructor shall include control of winch
operation, shark jaws, tuggers, towing pins/guide pins and capstans.

X

X

2.4.9

Forces from the wires/chains that are acting on the shark jaws, guide
pins or stop pins shall have effect on vessel movement.

X

X

Class S requirements will be dependent upon the type of simulated equipment and/or scenario, and the defined
competence requirements.
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Table 3-5 Operating environment
Class A
(NAV)

Class B
(NAV)

Class C
(NAV)

3.1.1

The simulator shall be able to present different types of target
ships, each equipped with a mathematical model, which accounts
for motion, drift and steering angles according to forces induced by
current, wind or wave.

X

X

X

3.1.2

The targets shall be equipped with navigational and signal - lights,
shapes and sound signals, according to rules of the road. The signals
shall be individually controlled by the instructor, and the sound
signals shall be directional and fade with range. Each ship shall have
an aspect recognisable at a distance of 6 nautical miles in clear
weather. A ship under way shall provide relevant bow- and stern
wave.

X

X

X

X

X

X

3.1.5

The simulator shall provide a realistic visual scenario by day, dusk or
by night, including variable meteorological visibility, changing in time.
It shall be possible to create a range of visual conditions, from dense
fog to clear conditions.

X

X

3.1.6

The visual system and/or a motion platform shall replicate
movements of own ship according to 6 degrees of freedom.

X

3.1.7

The view shall be updated with a frequency of at least 30 Hz
measured in a typical visual scene for the intended exercises and
have an angular resolution of ≤ 2.5 arc minutes.

X

Item

Requirement

Class S
(NAV)

Targets

The simulator shall be equipped with targets enabling search and
rescuing persons from the sea, assisting a ship in distress and
responding to emergencies which arise in port. Such targets shall at
least be:
— rocket parachute flares
— hand flares
3.1.3

— buoyant smoke signals
— SART (search and rescue transponder)
— satellite EPIRB (emergency position-indicating radio beacon)
— lifeboat
— life raft
— rescue helicopter
— rescue aircraft
— people in water.

3.1.4

The simulator shall be able to present at least 100 target ships at
the same time, where the instructor shall be able to programme 20
voyage routes for each target ship individually (see STCW Section
A-1/12.4.3).

X

Outside view
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Requirement

Class A
(NAV)

3.1.8

The projection of the view shall be placed at such a distance and
in such a manner from the bridge windows that accurate visual
bearings may be taken to objects in the scene. It shall be possible to
use binocular systems for observations.

X

3.1.9

The visual system shall present the outside world by a view around
the horizon (360 degrees). The horizontal field of view may be
obtained by a view of at least 240 degrees and where the rest of the
horizon may be panned (to move the camera).

X

3.1.10

The visual system shall present a vertical view from the workstations
for navigation, traffic surveillance and manoeuvring enabling the
navigator to detect and monitor objects visually on the sea surface
up to the horizon within the required horizontal field of view when
the ship is pitching and rolling. In addition by any method, it shall
be possible to observe the ship's side and the dock during mooring
operations.

X

3.1.11

The visual system shall present the outside world by a view of at
least 120 degrees horizontal field of view. In addition, at least the
horizon from 120 degrees port to 120 degrees starboard shall be able
to be visualised by any method.

3.1.12

The visual system shall present all navigational marks according to
charts used.

X

X

3.1.13

The visual system shall show objects with sufficient realism (detailed
enough to be recognised as in real life).

X

X

3.1.14

The visual system shall show mooring and towing lines with sufficient
realism in accordance with the forces effecting the tension.

X

3.1.15

The visual system shall provide a realistic set of bow wave, sea
spray and wakes in accordance with ships power output, speed and
weather conditions.

X

3.1.16

The visual system shall provide a realistic set of flue gas emission
and waving flag effect in accordance with ships power output, speed
and weather conditions.

X

Item

Class B
(NAV)

Class C
(NAV)

Class S
(NAV)

X

X

X

Outside sound
3.1.17

The simulator shall be capable of providing environmental sound
according to conditions simulated.

X

Navigated waters
3.1.18

The navigated waters shall include a current pattern, changeable in
time, according to the charts used. Tidal waters shall be reflected.

X

X

X

3.1.19

The simulation shall include the depth according to charts used,
reflecting water level according to tidal water situation.

X

X

X

3.1.20

The simulator shall provide at least two different wave spectra,
variable in direction height and period.

X

X

3.1.21

The visual system shall provide a realistic set of wind waves including
white caps according to the Beaufort wind force scale.

X

X
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Item

Class A
(NAV)

Requirement

Class B
(NAV)

Class C
(NAV)

Class S
(NAV)

3.2 Additional requirements for simulators intended for training in ice navigation (see STCW Section A
Table A-V/4-1 and B-V/g. Guidance regarding training of masters and officers for ships operating in polar
waters)
3.2.1

The visual system shall be capable of showing concentrations of solid
and broken ice of different thickness.

X

X

3.2.2

The visual system shall be capable of showing the result of
icebreaking including opening, twin breaking and compacting
channel.

X

X

3.2.3

The visual system shall be capable of showing the effects of
searchlight.

X

X

3.2.4

The visual system shall be capable of showing the effects of the ice
accretion to the own ship model.

X

X

3.3 Additional requirements for simulators intended for training on integrated bridge systems including
integrated navigation system

3.3.1

The view of the sea surface from the navigating and manoeuvring
workstation should not be obscured by more than two ship lengths
or 500 m, whichever is less, forward of the bow to 10° on either side
under all conditions of draught, trim and deck cargo.

X

X

3.3.2

There should be a field of view around the vessel of 360° obtained by
an observer moving within the confines of the wheelhouse or may be
panned (to move the camera).

X

X

3.3.3

The horizontal field of view from the navigating and manoeuvring
workstation should extend over an arc of not less than 225°, that is
from right ahead to not less than 22.5°, abaft the beam on either
side of the ship.

X

X

3.3.4

From the monitoring workstation, the field of view should extend
at least over an arc from 90° on the port bow, through forward, to
22.5° abaft the beam on starboard.

X

X

3.3.5

From each bridge wing the horizontal field of view should extend over
an arc at least 225°, that is at least 45° on the opposite bow through
right ahead and then from right ahead to right astern through 180°
on the same side of the ship.

X

X

3.3.6

From the main steering position (workstation for manual steering)
the horizontal field of view should extend over an arc from right
ahead to at least 60° on each side of the ship.

X

X

3.4 Additional requirements for simulators intended for training in anchor handling operations (see STCW
Section B-V/e, Offshore supply vessels performing anchor-handling operations)
3.4.1

The anchors shall be movable on deck by use of tugger and capstan
winches.

X

X

Anchors to be connected/disconnect to chain, or wires on deck.
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Class A
(NAV)

Class B
(NAV)

X

X

X

X

3.4.4

The shark jaws, the wire lifter, guide pins and stop pins shall be
visible and show the movement when operated. When raised the
shark jaws, the wire lifter, guide pins and stop pins shall affect the
wire.

X

X

3.4.5

Wire and chain shall bend around objects such as wire guides.

X

X

3.4.6

When the vessel is chasing an anchor the wire or chain shall jump as
the wire passes over chain links.

X

X

3.4.7

Slack wire and chain shall be shown as slack. Any tension should
make the wire lift from the deck, indicating a catenary curve.

X

X

3.4.8

When breaking load is reached on a wire or chain, they should break
and be slack on deck.

X

X

3.4.9

Capstan winches shall be situated on aft deck, one on the port and
one on the starboard side. On the capstan a wire should be used as
dead man wire.

X

X

3.4.10

Tugger winches shall be situated forward on deck, one port and one
starboard side. On the “tugger” a wire should be used as dead man
wire.

X

X

X

X

X

X

Item

Requirement

Class C
(NAV)

Class S
(NAV)

Anchors of types commonly used should be available. At least 2
different types should be available. This could be:
— stewpris
3.4.2

— stewmanta
— bruce
— dennla
— torpedo.
Shackles/connections commonly used should be available. This could
be:
— shackle

3.4.3

— pear link
— kenter link
— detachable link
— swivel.

3.4.11

3.4.12

It shall be possible to command and view the deck crew to prepare
the capstan /tugger wire. This action can be controlled by the
instructor.
The capstan and tugger wires should have the possibility to be
connected to all main winches and gipsy wheels and also to be laid
ready on deck on predefined positions.
It shall be possible for the instructor to control the anchor handling
winch of the helper station vessel (target or own ship) including the
ability to adjust speed on winch, pay out and haul in.

Class S requirements will be dependent upon the type of simulated equipment and/or scenario, and the defined
competence requirements.
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SECTION 4 MACHINERY OPERATION
4.1 Simulator class - machinery operation
4.1.1 General
4.1.1.1 Simulators for the function area machinery operation may be divided into the simulator classes given
in Table 4-1.
Table 4-1 Simulators for the function area machinery operation
Simulator class

Description

Class A (ENG)

A full mission simulator capable of simulating all machinery operations in engine control room and
machinery spaces, by the use of the simulated operational panels in machinery spaces.

Class B (ENG)

A multi task simulator capable of simulating several machinery operations in engine control room
and machinery spaces, but with limited use of the simulated operational panels in machinery
spaces.

Class C (ENG)

A limited task simulator capable of simulating some machinery operations in engine control room
for procedural training.

Class S (ENG)

A special tasks simulator capable of simulating operation and/or maintenance of particular
machinery equipment, and/or defined engineering scenarios.

4.2 Simulation objectives
4.2.1 Class A - machinery operation
4.2.1.1 The simulator shall be capable of simulating a realistic environment for all of the applicable STCW
competence requirements referred to in the column for class A in Table 4-2.

4.2.2 Class B - machinery operation
4.2.2.1 The simulator shall be capable of simulating a realistic environment for all of the applicable STCW
competence requirements referred to in the column for class B in Table 4-2.

4.2.3 Class C - machinery operation
4.2.3.1 The simulator shall be capable of simulating a realistic environment for all of the applicable STCW
competence requirements referred to in the column for class C in Table 4-2.

4.2.4 Class S - machinery operation
4.2.4.1 The simulator shall be capable of simulating a realistic environment for selected STCW competence
requirements referred to in the column for class S in Table 4-2.
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4.2.4.2 Overriding the requirement in [4.2.4.1], the simulator may be capable of simulating any machinery
equipment and/or engineering scenario, for any competence requirement defined. In such a case the relevant
equipment and/or scenario will be stated or referred to in the certificate.

4.2.5 Class notations - machinery operation
4.2.5.1 In addition to the simulator classes A, B, C or S a reference to a class notation in accordance with
the DNV GL rules for classification: Ships can be obtained for describing special features and capabilities of
the simulator.

4.2.6 Competencies addressed by machinery operation simulator class
4.2.6.1 The competencies addressed by machinery operation simulator classes are given in Table 4-2.
Table 4-2 Competencies addressed by machinery operation simulator class

STCW reference

Competence

Class A Class B
(ENG) (ENG)

Class C
(ENG)

Class
S
(ENG)

Table A-III/1.1

Maintain a safe engineering watch.

A

B

(S)

Table A-III/1.3

Use internal communication systems.

A

B

(S)

Table A-III/1.4

Operate main and auxiliary machinery and associated control
systems.

A

B

C

(S)

Table A-III/1.5

Operate fuel, lubrication, ballast and other pumping systems
and associated control systems.

A

B

C

(S)

Table A-III/1.6

Operate electrical, electronic and control systems.

A

B

C

(S)

Table A-III/1.11

Maintain seaworthiness of the ship.

A

B

(S)

Table A-III/2.1

Manage the operation of propulsion plant machinery.

A

B

(S)

Table A-III/2.2

Plan and schedule operations.

A

B

(S)

Table A-III/2.3

Operation, surveillance, performance assessment and
maintaining safety of propulsion plant and auxiliary machinery.

A

B

(S)

Table A-III/2.4

Manage fuel, lubrication and ballast operations.

A

B

Table A-III/2.5

Manage operation of electrical and electronic control
equipment.

A

B

Table A-III/2.6

Manage troubleshooting restoration of electrical and electronic
control equipment to operating condition.

Table A-III/2.8

Detect and identify the cause of machinery malfunctions and
correct faults.

A

Table A-III/2.10

Control trim, stability and stress.

A

B

(S)

Table A-III/2.11

Monitor and control compliance with legislative requirements
and measures to ensure safety of life at sea and protection of
the marine environment.

A

B

(S)

Table A-III/2.14

Use leadership and managerial skills.

A
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STCW reference

Table A-III/4.2

Competence
For keeping a boiler watch:
Maintain the correct water levels and steam pressures.

Class A Class B
(ENG) (ENG)
A

B

Class C
(ENG)

Class
S
(ENG)

C

(S)

Table A-III/6.1

Monitor the operation of electrical, electronic and control
systems.

A

B

(S)

Table A-III/6.2

Monitor the operation of automatic control systems of
propulsion and auxiliary machinery.

A

B

(S)

Table A-III/6.3

Operate generators and distribution systems.

A

B

(S)

Table A-III/6.4

Operate and maintain power systems in excess of 1,000 Volts.

Table A-III/6.5

Operate computers and computer networks on ships.

A

B

Table A-III/6.6

Use internal communication systems.

A

B

Table A-III/6.8

Maintenance and repair of automation and control systems of
main propulsion and auxiliary machinery.

(S)

Table A-III/6.9

Maintenance and repair of bridge navigation equipment and
ship communication systems.

(S)

Table A-III/6.10

Maintenance and repair of electrical, electronic and control
systems of deck machinery and cargo-handling

(S)
(S)

(S)

equipment.
Table A-III/6.11
Table A-III/7.5

Maintenance and repair of control and safety systems of hotel
equipment.
Contribute to the maintenance and repair of electrical
systems and machinery on board.

(S)
(S)

4.3 Simulator requirements
4.3.1 Detailed requirements
4.3.1.1 The machinery operation simulator shall, according to simulator class, fulfil the requirements given
in Table 4-3, Table 4-4 and Table 4-5.
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Table 4-3 Physical realism

Item

Class A Class B Class C
(ENG)
(ENG)
(ENG)

Requirement

Class
S
(ENG)

Low speed engines (diesel and/or gas)
The simulated engine room shall as a minimum reflect typical
machinery found on merchant ships. The following main components
shall be simulated and all necessary sub-systems included for a low
speed engine:
— main engine including turbo charger system
— two (2) auxiliary diesel generators
— lubrication oil separator
— steering gear system
— fire pump
— shaft generator
— cooling water system including freshwater generation system
— turbo generator
— fuel oil bunkering system
— fuel oil Settling and service systems
— two (2) heavy fuel oil separators
1.1.1

— one (1) diesel oil separator
— steam generation plant including exhaust and oil-fired boilers

X

X

X

— two (2) starting air compressors
— diesel oil and heavy fuel oil supply to main and auxiliary engines
— main engine operation from engine room, engine control room and
bridge
— turbo charger system
— air ventilation system for engine and control room
— bilge water system including oily water treatment systems
— stern tube system
— deck machinery applicable to the ship model
— ballast system
— sewage treatment system
— water mist system
— fuel gas supply system incl. gas valve units to main and auxiliary
engines (if applicable).
Medium and high speed engines (diesel and/or gas)
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Item

Class A Class B Class C
(ENG)
(ENG)
(ENG)

Requirement

Class
S
(ENG)

The simulated engine room shall consist of typical machinery found
on merchant ships. The following main components shall be simulated
and all necessary sub-systems included for a medium and high speed
engine:
— one or more main engines
— main SW system
— two (2) auxiliary engines
— fuel oil tanks
— fuel oil separator
— lubrication oil separator
— main engine(s), including:
— fresh water system
— lubrication system
— turbo charger system
— ME SW system
— reduction gear system
1.1.2

— controllable propeller pitch where applicable

X

X

X

— steam generation system as applicable
— freshwater generator
— bilge wells and bilge separation system
— two (2) air compressors
— steering gear system
— fire pump
— electrical power plant
— deck machinery applicable to the ship model
— ballast system
— sewage treatment system
— water mist system
— fuel gas supply system incl. gas valve units to main and auxiliary
engines (if applicable).
Steam propulsion (diesel and/or gas)
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Item

Class A Class B Class C
(ENG)
(ENG)
(ENG)

Requirement

Class
S
(ENG)

The simulation model should reflect main steam related subsystems of
an actual ship:
— HFO supply system
— DO supply system
— boil-off gas supply system if LNG ship is simulated
— 1 ½ boiler system or twin boiler systems each including:
— local and remote control systems
— safety systems
— burner management system
— burner system, incl. minimum three (3) burners
— air/flue gas system
— heating surfaces
— water/steam system
— main turbine, including:
— local and remote control systems
— safety systems
— throttle control
— draining and heating system
— gland sealing system
1.1.3

X

— main reduction gear system including:

X

X

— lubrication system incl. purifier
— governor sensor system
— condenser and condensate feed systems
— SW circ system
— aux SW system
— vacuum pumps
— condenser condensate level control
— atmospheric drain system
— atmospheric drain tank
— drain pumps
— level control
— feed water pre-heaters (one or more)
— de-aerator system
— boiler feed water pumps
— back pressure steam system and auxiliary
— ballast system
— deck machinery applicable to the ship model.
Electric propulsion motors (diesel and/or gas)
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Item

Class A Class B Class C
(ENG)
(ENG)
(ENG)

Requirement

Class
S
(ENG)

The simulated engine room shall reflect typical machinery found on
merchant or passenger ships. The following main components shall, as
a minimum be simulated and all necessary sub-systems included for a
diesel and/or gas turbine electric propulsion plant:
— propulsion electric motor(s)
— two (2) or more high voltage generators
— two (2) or more prime movers (diesel engines or gas-turbines)
— cooling water system including freshwater generation system
— fuel oil bunkering system
— fuel oil settling and service systems
— fuel oil separator system
1.1.4

— lubrication oil separator system

X

X

X

X

X

X

— steam generation plant as applicable
— starting air and service air system
— main engine operation from engine room, engine control room and
bridge
— bilge water system including oily water treatment systems.
— ballast system
— stern tube system
— steering gear system
— deck machinery applicable to the ship model
— fire pump
— water mist system.
The simulated main engine shall replicate a system, working according
to one of the following principles:
1.1.5

— diesel combustion
— steam turbine
— gas turbine
— propulsion electric motor.

Hardware and SW functions in engine control room
1.1.6

Equipment and consoles shall be installed, mounted, and arranged in a
ship-like manner.

X

X

1.1.7

The control room consoles shall include control and monitoring of the
main engine, auxiliary engines and electrical power generation, steam
boiler, pumps, compressors and all other alarms.

X

X

1.1.8

The remote monitoring and control systems shall be in compliance with
the functional requirements of the classification societies for periodically
unattended machinery spaces (UMS).

X

X

1.1.9

The main engine remote control console shall include command
functions and status indication normally found on board ships.

X

X
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Item

1.1.10

Class A Class B Class C
(ENG)
(ENG)
(ENG)

Requirement
The electric power generation shall be under automatic or manual
control. Such system should be able to constantly monitor demand and
supply. When deviation from pre-set limits arises, the system should
be able to act in order to normalise the situation. The system shall also
perform continuous control of the frequency and load sharing.

X

X

X

X

X

X

X

X

X

X

Class
S
(ENG)

The electric power supply system shall be operated either from the
main switchboard or the power management system.
The following commands shall be available:
— remote start/stop of auxiliary diesel generators
1.1.11

— operations for shaft generator
— connect/disconnect of all generators

X

— automatic and priority selection
— non-essential systems trip
— constant frequency mode
— different control modes of load sharing.
1.1.12

The main switchboard shall be a full scale, hardware or touch screen
model of a typical switchboard, and comprise the necessary controls
and indicators usually available on real generators.
The main switchboard (graphics for simulator class C) shall include:
— two separate auxiliary diesel generators

1.1.13

— synchronising section
— shaft and turbo generator section

X

— separate emergency generator section
— one separate section for miscellaneous consumers.
The remote control and automation system must include control of the
following equipment:
— ME lubricating oil pumps
— ME fresh water cooling pumps
— ME sea water cooling pumps
— ME auxiliary blowers
1.1.14

— fuel oil system and pumps
— air compressors
— steering gear pumps
— fire pump.
Each of the above individual units shall allow manual start and
stop from the control room console. It shall also be possible to use
automatic start and stop where applicable.

1.1.15

A synthesized sound system located in main switchboard shall be
presented with capability to reproduce the following sounds:
— circuit breakers

X

— increase/decrease frequency input.
1.1.16

The alarm monitoring system shall consist of a typical shipboard alarm
system.
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Item

Class A Class B Class C
(ENG)
(ENG)
(ENG)

Requirement

1.1.17

An alarm shall be announced by sound and by flashing light in the
control room.

X

X

1.1.18

A printer or a computer in the engine control room shall be used as an
alarm log and event log.

X

X

1.1.19

Dead mans alarm system.

X

X

Class
S
(ENG)

X

1.2 Special hardware and SW functions in engine control room for electric propulsion motors

1.2.1

The control room consoles shall include control and monitoring of the
propulsion electric motor(s), auxiliary engines and electrical power
generation, steam boiler, pumps, compressors and all other alarms
applicable for medium and high speed diesel and electric propulsion.

X

X

1.2.2

The switchboard shall be a full scale, hardware or touch screen model
of a typical switchboard, and comprise, in addition to hardware mimics
of the switchgear to control 440V equipment, remote control to control
the high voltage switchboard.

X

X

X

X

X

X

X

X

X

X

1.2.3

The main switchboard (graphics for simulator class C) shall include:
As class A and B but represented graphically.

X

X

The remote control and automation system shall include control of the
following equipment:
— fuel oil system
— fresh water cooling system
— central cooling sea water system
— propulsion electric motor cooling
— air compressors
1.2.4

— fire main and sprinkler
— steering gear
— boiler
— lubrication oil system
— ballast water system.
Each of the above individual units shall allow manual start and
stop from the control room console. It shall also be possible to use
automatic start and stop where applicable.

1.3 Machinery spaces
1.3.1

1.3.2

The simulated machinery spaces shall at least include one dedicated
room for this purpose.
At least the following main components of the machinery spaces
shall be graphically presented or represented by mock-ups or in
realistic visualisation (to illustrate physical presence) in the simulated
machinery spaces:
— main engine
— auxiliary diesel generators
— steam boiler
— fire pump.
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Item

Class A Class B Class C
(ENG)
(ENG)
(ENG)

Requirement

Class
S
(ENG)

The facilities for local operation in the simulated machinery spaces shall
consist of the physical copies or active touch screens imitating the local
operating stations for each system. Each station shall be furnished with
all controls necessary in to control and monitor the operation of the
related machinery. The local operating stations or multiple large scale
software or hardware based interacting mimic panels shall at least give
means to operate the following:
— main engine (ME)
— ME lubricating oil systems including separator
— ME fresh water cooling system
1.3.3

— ME sea water cooling system

X

— ME auxiliary blowers
— two (2) auxiliary diesel generators
— steam boiler
— fuel oil system (diesel and heavy fuel oil) including separator
— two (2) air compressors
— steering gear system
— bilge water system
— fire pump
— all valves typically associated with the operation of above machinery
may be operated at the computer screen in a 3D visual form.
The facilities for local operation in the simulated machinery spaces shall
consist of one or more operating stations. The local operating station(s)
shall at least give means to operate the following:
— main engine (ME)
— ME lubricating oil systems including separator
— ME fresh water cooling system
— ME sea water cooling system
— ME auxiliary blowers

1.3.4

X

— two (2) auxiliary diesel generators
— steam boiler
— fuel oil system (diesel and heavy fuel oil) including separator
— two (2) air compressors
— steering gear system
— bilge water system
— fire pump
— all valves typically associated with the operation of above machinery
may be operated at the computer screen in a 2D or 3D visual form.

1.3.5

An alarm shall be announced by sound and by flashing light in the
machinery spaces.

X

X

1.3.6

Internal communication system.

X

X

1.3.7

Lighting system in the physical machinery space shall reflect the
condition of the simulated electrical power plant.

X

Standard — DNVGL-ST-0033. Edition May 2019

Page 44

Maritime simulator systems

DNV GL AS

Item

Class A Class B Class C
(ENG)
(ENG)
(ENG)

Requirement

Class
S
(ENG)

Lighting system in the physical machinery space shall reflect the
condition of the simulated electrical power plant.
A synthesized sound system located in physical machinery space shall
be presented with capability to reproduce the following sounds:
— main engine

X

— auxiliary engine
— turbo charger
— start air
— electrical pumps
— air compressors.
1.3.8

1.3.9

The simulator shall at least include one dedicated room as the
emergency generator room.
The facilities for local operation in the emergency generator room shall
consist of one or more operating stations. The local operating station(s)
shall at least give means to operate the following:

X

X

— diesel engine
— emergency switchboard.

1.3.10

A synthesized sound system located in physical emergency generator
roomy space shall be presented with capability to reproduce the
following sounds:

X

— diesel engine
— switchboard breakers.
1.3.11

Internal communication system.

X

1.4 Special machinery spaces for electric propulsion motors
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Item

Class A Class B Class C
(ENG)
(ENG)
(ENG)

Requirement

Class
S
(ENG)

The simulated machinery spaces shall facilitate local operation for each
system. Each system shall be furnished all controls necessary to control
and monitor the operation of the related machinery. Local operation
shall at least be possible for the following:
— propulsion electric motor(s)
— lubricating oil systems including separator
— fresh water cooling system
— sea water cooling system
— diesel and or gas turbines
— high voltage switchboard
1.4.1

— high voltage generators

X

— steam boiler
— fuel oil system (diesel and heavy fuel oil) including separator
— air compressors
— steering gear system
— bilge water system
— ballast system
— fire pump.
The concept to meet this requirement may vary, as long as the end
user will have the impression of moving around to enable operating of
the equipment.
The facilities for local operation in the simulated machinery spaces shall
consist of one or more operating stations. The local operating station(s)
shall at least give means to operate the following:
— propulsion electric motor(s)
— lubricating oil systems including separator
— fresh water cooling system
— sea water cooling system
— diesel and or gas turbines
1.4.2

X

— high voltage switchboard
— high voltage generators
— steam boiler
— fuel oil system (diesel and heavy fuel oil) including separator
— air compressors
— steering gear system
— bilge water system
— ballast system
— fire pump.

Class S requirements will be dependent upon the type of simulated equipment and/or scenario, and the defined
competence requirements.
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Table 4-4 Behavioural realism
Item

Requirement

Class A
(ENG)

Class B
(ENG)

Class C
(ENG)

2.1.1

The simulation models shall be able to replicate the dynamic
behaviour of the machinery systems and all its vital parameters
as well as the interactions between the sub-systems.

X

X

X

2.1.2

The simulation models shall simulate the engine room
components with their processes, as well as modelled controller
systems (sensors, controllers, actuators, and valves) connected to
the processes.

X

X

X

2.1.3

When simulating real equipment the behaviour of such simulated
equipment should behave as identical as possible as the original.
Critical parameters of the behaviour shall be documented.

X

X

2.1.4

The simulator shall include all applicable PID controllers.

X

2.1.5

The simulation model shall provide facilities to allow the injection
and resetting of malfunctions at appropriate times during
operation as necessary.

X

X

2.1.6

It shall be possible to simulate change in seawater temperature
and demonstrate how this affects the complete simulation model.

X

X

2.1.7

It shall be possible to simulate a change in air temperature and
demonstrate how this affects the complete simulation model.

X

2.1.8

It shall be possible to simulate the effect of variation of fuel oil
quality and demonstrate how this affects the complete simulation
model.

X

2.1.9

The simulator shall have all necessary heat exchangers with their
control systems.

Class S
(ENG)

X

X

The simulator shall include all necessary.
2.2 Additional requirements for simulators used for training ship's electrical officers (see STCW Table AIII/6 -7)
2.2.1

It shall be possible to demonstrate systematically the tests
that are made on the UMS (unmanned machinery space) alarm
system.

(X)

2.2.2

It shall be possible to simulate auto slow-down and emergency
shutdown.

(X)

2.2.3

It shall be possible to simulate safe methods to test inert gas
generator (IG) alarms and controls.

(X)

2.2.4

It shall be possible to simulate testing of the 24V DC power
supply to the navigation, communication and engine room control
console in event of power failure.

(X)

2.2.5

It shall be possible to simulate safe methods of testing the
insulation for rotor and stator.

(X)

2.2.6

It shall be possible to simulate of reading a power factor metre
with reference to four segments.

(X)
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Item

Class A
(ENG)

Requirement

Class B
(ENG)

Class C
(ENG)

Class S
(ENG)

2.2.7

It shall be possible to simulate testing of the devices and relays
provided for generator protection.

(X)

2.2.8

It shall be possible to simulate tests related to AVR (automatic
voltage regulator).

(X)

2.2.9

It shall be possible to simulate the pick-up point of generator
output and the routing of the control circuit input.

(X)

2.2.10

It shall be possible to simulate methods of cooling and checking of
air gap.

(X)

2.2.11

It shall be possible to simulate the precautionary measures when
megger testing the rotor of a brushless generator.

(X)

2.2.12

It shall be possible to simulate routine tests on an emergency
generator.

(X)

2.2.13

It shall be possible to simulate how a generator circuit breaker
OCR (over current relay) is set and tested.

(X)

2.2.14

It shall be possible to simulate the process of connecting a shaft
generator on load and specific conditions for taking off load.

(X)

2.2.15

It shall be possible to simulate the procedure for megger testing a
high voltage system.

(X)

2.2.16

It shall be possible to simulate parallelling of generators using
synchro-scope and demonstrate the method to parallel, if
synchro-scope is faulty.

(X)

2.2.17

It shall be possible to simulate the maintenance and checks
carried out on an ACB (air circuit breaker).

(X)

2.2.18

It shall be possible to simulate recovery from dead ship condition.

(X)

2.2.19

It shall be possible to simulate methods to test the preferential
tripping sequence.

(X)

2.2.20

It shall be possible to simulate methods to test auto cut in of
stand by generator.

(X)

2.2.21

It shall be possible to simulate methods of diagnosing single
phasing fault.

(X)

2.2.22

It shall be possible to simulate operation and maintenance of
variable speed motor starters.

(X)

2.2.23

It shall be possible to simulate operational test methods of oily
water separator monitors.

(X)

2.2.24

It shall be possible to simulate test methods for level alarms and
function tests of bilge pumping arrangement.

(X)

2.2.25

It shall be possible to simulate the functional tests of ODMCS
(oil discharge monitoring and control system) and ODME (oil
discharge monitoring equipment) system.

(X)

2.2.26

It shall be possible to simulate the function test of OWS (oily
water separator) and PPM (parts per million) unit.

(X)
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Item

Class A
(ENG)

Requirement

Class B
(ENG)

Class C
(ENG)

Class S
(ENG)

2.3 Additional requirements for simulators used for training ship's officers onboard a vessel using LNG as
1)
fuel
2.3.1

It shall be possible to simulate a LNG bunkering operation and
sufficient control relevant for the particular ship type to enable
simulation of the ship/truck/shore to ship interface.

(X)

2.3.2

It shall be possible to simulate LNG connection/disconnection of
shore connection.

(X)

2.3.3

It shall be possible to simulate flow rate related to LNG bunkering.

(X)

2.3.4

It shall be possible to simulate purging control related to LNG
bunkering.

(X)

2.3.5

It shall be possible to simulate effects of excess line pressures
and resulting actions related to LNG bunkering.

(X)

2.3.6

It shall be possible to simulate a propulsion plant integrated
automation system including alarm safety warning system, power
management system and propulsion control system.

(X)

2.3.7

It shall be possible to simulate at least one dual fuel engine and
support systems.

(X)

2.3.8

It shall be possible to simulate LNG monitoring for bunker
operation.

(X)

2.3.9

It shall be possible to simulate the onboard LNG storage system.

(X)

2.3.10

It shall be possible to simulate dual fuel engine gas trip.

(X)

2.3.11

It shall be possible to simulate fuel and gas supply system for gas
engines.

(X)

2.3.12

It shall be possible to simulate gas leakage test prior to engine
startup.

(X)

1)

Class S requirements will be dependent upon the type of simulated equipment and/or scenario, and the defined
competence requirements.

Table 4-5 Operating environment
Class A
(ENG)

Class B
(ENG)

3.1.1

It shall be possible to adjust the noise level in the simulated
machinery spaces infinite from no added noise up to minimum
100 dB(A). The noise shall have a frequency distribution typical
for machinery spaces.

X

X

3.1.2

It shall be possible to simulate the sea water temperature at least
infinite between +1°C and +30°C.

X

X

X

3.1.3

The simulator should have the possibility to show the ice pressure
acting on the vessel primary where applicable in accordance with
the Polar code.

X

X

X

Item

Requirement
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Item
1)

Class A
(ENG)

Requirement

Class B
(ENG)

Class C
(ENG)

Class S
(ENG)

Class S requirements will be dependent upon the type of simulated equipment and/or scenario, and the defined
competence requirements.
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SECTION 5 RADIO COMMUNICATION
5.1 Simulator class - radio communication
5.1.1 General
5.1.1.1 Simulators for the function area radio communication may be divided into the simulator classes
given in Table 5-1.
Table 5-1 Simulators for the function area radio communication
Simulator class

Description

Class A (COM)

A full mission simulator capable of simulating all radio communication systems in the GMDSS
frame-work applicable for a GOC certificate and SAR operations.

Class B (COM)

A multi task simulator capable of simulating all radio communication systems in the GMDSS
frame-work applicable for a GOC certificate.

Class C (COM)

A limited task simulator capable of simulating radio communication systems in the GMDSS framework applicable for a ROC certificate.

Class S (COM)

A special tasks simulator capable of simulating operation and/or maintenance of particular radio
communication systems and/or defined radio communication scenarios.

5.2 Simulation objectives
5.2.1 Class A - radio communication
5.2.1.1 The simulator shall be capable of simulating a realistic environment for all of the applicable STCW
competence requirements referred to in the column for class A in Table 5-2.
5.2.1.2 It shall be possible to perform practical examination of all competencies identified in Annex
1 of International Telecommunication Union (ITU) Recommendation T/R 31#03 E (revise Bonn 1994)
“Harmonised Examination Procedures for GOC and ROC”.

5.2.2 Class B - radio communication
5.2.2.1 The simulator shall be capable of simulating a realistic environment for all of the applicable STCW
competence requirements referred to in the column for class B in Table 5-2.
5.2.2.2 It shall be possible to perform practical examination of all competencies identified in Annex 1 of
International Telecommunication Union (ITU) Recommendation T/R 31#03 E (revise Bonn 1994) Harmonised
Examination Procedures for GOC and ROC.

5.2.3 Class C - radio communication
5.2.3.1 The simulator shall be capable of simulating a realistic environment for all of the applicable STCW
competence requirements referred to in the column for class C in Table 5-2.
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5.2.3.2 It shall be possible to perform practical examination of all competencies identified in Annex 2 of
International Telecommunication Union (ITU) Recommendation T/R 31#03 E (revise Bonn 1994) Harmonised
Examination Procedures for GOC and ROC.

5.2.4 Class S - radio communication
5.2.4.1 The simulator shall be capable of simulating any system and/or scenario for radio communication,
for any competence requirement defined. In such a case the relevant radio communication system and/or
scenario will be stated or referred to in the certificate.

5.2.5 Competencies addressed by radio communication simulator class
5.2.5.1 The competencies addressed by radio communication simulator classes are given in Table 5-2.
Table 5-2 Competencies addressed by radio communication simulator class
STCW reference

Competence

Class A
(COM)

Class B
(COM)

Class C
(COM)

Table A-IV/2.1

Transmit and receive information using GMDSS
subsystems and equipment and fulfilling the functional
requirements of GMDSS.

A

B

C

Table A-IV/2.2

Provide radio services in emergencies.

A

B

C

Class S
(COM)

5.3 Simulator requirements
5.3.1 Detailed requirements
5.3.1.1 The radio communication simulator shall, according to simulator class, fulfil the requirements given
in Table 5-3, Table 5-4 and Table 5-5.
5.3.1.2 The instructor shall have the possibility to record voice/communication of the learner(s) in an
exercise.
Table 5-3 Physical realism
Item

Requirement

Class A
(COM)

Class B
(COM)

Class C
(COM)

1.1.1

The radio communication station shall simulate a typical station
found on merchant ships in accordance with Module B in the
Directive and as applicable SOLAS 74 as amended, IMO Res. A. 570
(14), IMO Res. A. 694 (17), IMO Res. A. 808 (19), IMO MSC/Circ.
862.

X

X

X

1.1.2

Each piece of equipment shall be arranged in a ship-like manner.

X

X

X

1.1.3

It shall be possible for the learner to move own ship in the
navigation area.

X
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Item

Class A
(COM)

Requirement

Class B
(COM)

Class C
(COM)

Class S
(COM)

The radio communication station shall at least consist of the following main components where all
necessary sub-systems shall be included:
1.1.4

VHF radiotelephone with DSC (digital selective call).

X

X

X

1.1.5

At least one handheld VHF set.

X

X

X

1.1.6

Satellite EPIRB (emergency position-indicating radio beacon).

X

X

X

1.1.7

NAVTEX receiver.

X

X

X

1.1.8

SART (search and rescue transponder).

X

1.1.9

Radar for receiving SART signals.

X

1.1.10

MF/HF radiotelephone with DSC (digital selective call) and NBDP
(narrow band direct printing) (telex).

X

X

X

1.1.11

InmarsatFBB, B, or F ship earth station (telephone, telex, including
a distress priority telephone and telex service to/from RCC).

X

X

X

X

Inmarsat C ship earth station (store-and-forward data and
telex messaging, with EGC (enhanced group call), reception of
1.1.12 MSI (maritime safety information), the capability for sending
preformatted distress messages to a RCC and the SafetyNET
service).
1)

Class S requirements will be dependent upon the type of simulated equipment and/or scenario, and the defined
competence requirements.

Table 5-4 Behavioural realism
Item

2.1.1

Requirement
When simulating real equipment the behaviour of such simulated
equipment should behave as identical as possible as the original.
Critical functionality shall be documented.

Class A
(COM)

Class B
(COM)

Class C
(COM)

X

X

X

X

X

Class S
(COM)

The simulated equipment should resemble especially important
radio-technical variables, such as but not limited to:
— distance limitations
— VHF line of sight communication
2.1.2

— VHF/MF/HF power limitation
— MF ground wave propagation
— HF atmospheric propagation and reflection
— Inmarsat link test and log on/off various satellites
— EGC test
— EPIRB/SART/Port VHF/Navtex functions.
The simulated equipment should resemble especially important
radio-technical variables, such as but not limited to:

2.1.3

X

— distance limitations
— VHF line of sight communication
— VHF wattage limitation.
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Item
2.1.4
1)

Class A
(COM)

Requirement
It shall be possible to use different communication systems at the
same time.

Class B
(COM)

Class C
(COM)

Class S
(COM)

X

Class S requirements will be dependent upon the type of simulated equipment and/or scenario, and the defined
competence requirements.

Table 5-5 Operating environment
Item

Requirement

Class A
(COM)

Class B
(COM)

Class C
(COM)

X

X

X

X

3.1.1

The communication station shall be able to receive and transmit
messages to the real world as virtualised by the simulator
(instructor or other learner).

X

3.1.2

The instructor shall be able to position the learner in real position
all around the world.

X

3.1.3

The instructor shall be able to introduce variable background noise,
relevant to the location and time of day, for each frequency used.

X

1)

Class S
(COM)

Class S requirements will be dependent upon the type of simulated equipment and/or scenario, and the defined
competence requirements.
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SECTION 6 LIQUID CARGO HANDLING
6.1 Simulator class - liquid cargo handling
6.1.1 General
6.1.1.1 Simulators for the function area of liquid cargo handling may be divided into the simulator classes
given in Table 6-1.
Table 6-1 Simulators for the function area liquid cargo handling
Simulator class

Description

Class A (CGO)

A full mission simulator capable of simulating a complete liquid cargo handling system including all
auxiliary systems and an online stability and stress calculation system.

Class B (CGO)

A multi task simulator capable of simulating a complete liquid cargo handling system including
auxiliary systems.

Class C (CGO)

A limited task simulator capable of simulating the processes in a liquid cargo handling system.

Class S (CGO)

A special tasks simulator capable of simulating operation and/or maintenance of particular cargo
handling equipment, and/or defined cargo handling scenarios.

6.2 Simulation objectives
6.2.1 Class A - liquid cargo handling
6.2.1.1 The simulator shall be capable of simulating a realistic environment for all of the applicable STCW
competence requirements referred to in the column for class A in Table 6-2.

6.2.2 Class B - liquid cargo handling
6.2.2.1 The simulator shall be capable of simulating a realistic environment for all of the applicable STCW
competence requirements referred to in the column for class B in Table 6-2.

6.2.3 Class C - liquid cargo handling
6.2.3.1 The simulator shall be capable of simulating a realistic environment for all of the applicable STCW
competence requirements referred to in the column for class C in Table 6-2.

6.2.4 Class S - liquid cargo handling
6.2.4.1 The simulator shall be capable of simulating a realistic environment for selected STCW competence
requirements referred to in the column for class S in Table 6-2.
6.2.4.2 Overriding the requirement in [6.2.4.1], the simulator may be capable of simulating any cargo
handling equipment and/or cargo handling scenario, for any competence requirement defined. In such a case
the relevant equipment and/or scenario will be stated or referred to in the certificate.
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6.2.5 Class notations - liquid cargo handling
6.2.5.1 In addition to the simulator classes A, B, C or S a class notation in accordance with the DNV GL rules
for classification: Ships can be obtained for describing special features and capabilities of the simulator.

6.2.6 Competencies addressed by liquid cargo handling simulator class
6.2.6.1 The competencies addressed by cargo handling simulator classes are given in Table 6-2.
Table 6-2 Competencies addressed by liquid cargo handling simulator class
Competence

Class A
(CGO)

Class B
(CGO)

Class C
(CGO)

Class (S)
(CGO)

Table AII/1.9Table AII/3.6

Monitor the loading, stowage, securing and unloading
of cargoes and their care during the voyage.

A

B

C

(S)

Table AII/1.11Table AII/3.8Table AIII/1.11

Maintain seaworthiness of the ship.

A

B

C

(S)

Table A-II/2.11

Plan and ensure safe loading, stowage, securing,
care during the voyage and unloading of cargoes.

A

B

Table A-II/2.12

Carriage of dangerous goods.

A

B

Table AII/2.13Table AIII/2.12

Control trim, stability and stress.

A

B

Table AII/2.14Table AIII/2.13

Monitor and control compliance with legislative
requirements and measures to ensure safety of life
at sea and protection of the marine environment.

A

B

Table A-II/2.17

Use of leadership and managerial skill.

A

B

Table A-II/5.3

Contribute to the handling of cargo and stores.

A

STCW reference

(S)
C

(S)
(S)

C

(S)

B

C

(S)

Oil and chemical tanker
Table A-V/1-1-1.1

Contribute to the safe cargo operation of oil and
chemical tankers.

A

B

C

(S)

Table A-V/1-1-1.2

Take precautions to prevent hazards.

A

B

C

(S)

Table A-V/1-1-1.3

Apply occupational health and safety precautions and
measures.

A

B

C

(S)

Table A-V/1-1-1.5

Respond to emergencies.

A

B

C

(S)

Table A-V/1-1-1.6

Take precautions to prevent pollution of the
environment from the release of oil or chemicals.

A

B

C

(S)

Ability to safely perform and monitor all cargo
operations.

A

B

Oil tanker
Table A-V/1-1-2.1
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STCW reference

Competence

Class A
(CGO)

Class B
(CGO)

Class C
(CGO)

Class (S)
(CGO)

Table A-V/1-1-2.2

Familiarity with physical and chemical properties of
oil cargoes.

A

B

C

(S)

Table A-V/1-1-2.3

Take precautions to prevent hazards.

A

B

C

(S)

Table A-V/1-1-2.4

Apply occupational health and safety precautions.

A

B

C

(S)

Table A-V/1-1-2.5

Respond to emergencies.

A

B

C

(S)

Table A-V/1-1-2.6

Take precautions to prevent pollution of the
environment.

A

B

C

(S)

Table A-V/1-1-2.7

Monitor and control compliance with legislative
requirements.

A

B

C

(S)

Table A-V/1-1-3.1

Ability to safely perform and monitor all cargo
operations.

A

B

Table A-V/1-1-3.2

Familiarity with physical and chemical properties of
chemical cargoes.

A

B

C

(S)

Table A-V/1-1-3.3

Take precautions to prevent hazards.

A

B

C

(S)

Table A-V/1-1-3.4

Apply occupational health and safety precautions.

A

B

C

(S)

Table A-V/1-1-3.5

Respond to emergencies.

A

B

C

(S)

Table A-V/1-1-3.6

Take precautions to prevent pollution of the
environment.

A

B

C

(S)

Table A-V/1-1-3.7

Monitor and control compliance with legislative
requirements.

A

B

C

(S)

Chemical tanker
(S)

Liquefied gas tanker
Table A-V/1-2-1.1

Contribute to the safe operation of a liquefied gas
tanker.

A

B

C

(S)

Table A-V/1-2-1.2

Take precautions to prevent hazards.

A

B

C

(S)

Table A-V/1-2-1.3

Apply occupational health and safety precautions and
measures.

A

B

C

(S)

Table A-V/1-2-1.5

Respond to emergencies.

A

B

C

(S)

Table A-V/1-2-1.6

Take precautions to prevent pollution of the
environment from the release of liquefied gases.

A

B

C

(S)

Table A-V/1-2-2.1

Ability to safely perform and monitor all cargo
operations.

A

B

Table A-V/1-2-2.2

Familiarity with physical and chemical properties of
liquefied gas cargoes.

A

B

C

(S)

Table A-V/1-2-2.3

Take precautions to prevent hazards.

A

B

C

(S)

Table A-V/1-2-2.4

Apply occupational health and safety precautions.

A

B

C

(S)

Table A-V/1-2-2.5

Respond to emergencies.

A

B

C

(S)
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STCW reference

Competence

Class A
(CGO)

Class B
(CGO)

Class C
(CGO)

Class (S)
(CGO)

Table A-V/1-2-2.6

Take precautions to prevent pollution of the
environment.

A

B

C

(S)

Table A-V/1-2-2.7

Monitor and control compliance with legislative
requirements.

A

B

C

(S)

6.3 Simulator requirements
6.3.1 Detailed requirements
6.3.1.1 The liquid cargo handling simulator shall, according to simulator class, fulfil the requirements given
in Table 6-3, Table 6-4 and Table 6-5.
Table 6-3 Physical realism
Item

Requirement

Class A
(CGO)

Class B
(CGO)

Class C
(CGO)
X

1.1.1

The liquid cargo handling simulator shall simulate a typical cargo
handling system found on merchant ships.

X

X

1.1.2

Each piece of equipment (including CCTV or deck visualisation, if
included) shall be arranged in a ship-like manner by integrating
the required components into hardware consoles, soft displays
or a combination enabling local operations as applicable to the
simulated ship type.

X

X

1.1.3

Each piece of equipment shall be arranged in a ship-like
configuration enabling full operation of the required components
from a single work station.

Class S
(CGO)

X

Oil tanker
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Item

Requirement

Class A
(CGO)

Class B
(CGO)

X

X

Class C
(CGO)

Class S
(CGO)

The simulator shall include the following components and
sub-systems for ship and emergency operations (oil tanker)
appropriate to the design of the type of vessel:
— cargo control system
— ballast control system
— inert/venting control system
— COW (crude oil washing) and water system including pressure
monitoring washing control system
— alarm system
— oil discharge monitoring system
— gas detection system
1.1.4

— heating control system
— pump control system
— portable gas detection system with calibration facility
— auto unloading system including separator tanks, vacuum
pumps, auto/manual control of pump discharge valve
— line drain system including stripping pump and MARPOL
(International Convention for the Prevention of Pollution From
Ships, 1973 as modified by the Protocol of 1978) line
— cargo pump control transfer system
— pump room fan and manual gas check facility
— terminal connection and cargo chosen capabilities
— visual system for outside view through i.e. porthole and/or
deck CCTV video observation if appropriate to the simulated
model and environment.

Chemical tanker
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Item

Requirement

Class A
(CGO)

Class B
(CGO)

X

X

Class C
(CGO)

Class S
(CGO)

The simulator shall include the following components and subsystems for ship and emergency operations (chemical tanker):
appropriate to the design of the type of vessel:
— cargo control system
— ballast control system
— inert/nitrogen and venting control system
— washing control system for fresh and seawater
— heating control system with steam/thermal oil or hot water as
appropriate
— tank drying control system
1.1.5

— pump control system
— hydraulic power pack system or electric motor control panes
where appropriate
— oil discharge monitoring system
— gas detection system
— alarm system
— emergency shutdown system
— manifold system including crossover lines, U pieces and flexible
hoses connection facility
— terminal connection and cargo chosen capabilities
— visual system for outside view through i.e. porthole and/or
deck CCTV video observation if appropriate to the simulated
model and environment.

Liquefied petroleum gas tanker
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Item

Requirement

Class A
(CGO)

Class B
(CGO)

X

X

Class C
(CGO)

Class S
(CGO)

The simulator shall include the following components and subsystems for ship and emergency operations (liquefied petroleum
gas tanker) appropriate to the design of the type of vessel:
— cargo control system and in tank process indication
— ballast control system
— inert/nitrogen and venting control system
— cargo containment system (hold space)
— pump control system panels (system)
— compressor cooling system
— Instrumentation and control system including capacity control
— lubrication oil system
— heat exchanger system (reliquefaction)
— cargo heating system
— seawater cooling system
— freshwater cooling system
1.1.6

— gas detection system
— reliquefaction system
— cargo heater and booster system
— tank water spray system
— cargo control room system with mimic pipeline system and
remote operation and indication of valves and other parameters
— temperature and pressure recorders
— manifold system
— high level and overfill control system
— hold inerting/aerating system
— portable gas detection system with calibration facility
— alarm system
— emergency shutdown system
— terminal connection and cargo chosen capabilities
— visual system for outside view through i.e. porthole and/or
deck CCTV video observation if appropriate to the simulated
model and environment.

Liquefied natural gas tanker
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Item

Requirement

Class A
(CGO)

Class B
(CGO)

X

X

Class C
(CGO)

Class S
(CGO)

The simulator shall include the following components and subsystems for ship and emergency operations (liquefied natural gas
tanker) appropriate to the design of the type of vessel:
— cargo control system and in tank process indication
— ballast control system
— inert/nitrogen and venting control system
— pump control system
— high duty cargo compressor system
— low duty cargo compressor system
— cargo tank containment systems (annular and hold space for
spherical and primary/secondary barrier for membrane)
— insulation space control system
— cofferdam heating system (for membrane type only)
1.1.7

— boil off and vapour gas management system
— gas detection system
— forcing vaporiser
— LNG vaporiser
— low duty heater
— high duty heater
— manifold system
— high level and overfill control system
— facility to control and monitor pressure differential tank-hold
and hold-insulation
— alarm system
— emergency shutdown system
— terminal connection and cargo chosen capabilities
— visual system for outside view through i.e. porthole and/or
deck CCTV video observation if appropriate to the simulated
model and environment.

1.1.8

The simulator shall include an online stability and stress calculator
including functionality for damage stability.

X

1.1.9

The simulator shall include a stability and stress calculator for
planning offline.

X

X

1.1.10

The simulator shall include a communications system that will
allow for internal ship and ship to shore communications to be
conducted.

X

X

X

X

X

The simulator should include sufficient controls relevant for the
particular ship type to enable the realistic simulation of the ship –
shore interface and the required checks/operations:
— connection/disconnection of shore arms
1.1.11

— cargo selection
— flow rate control
— emergency shutdown implementation
— purging control
— capabilities to simulate effects of excess line pressures and
resulting actions.
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Item

Class A
(CGO)

Requirement

Class B
(CGO)

Class C
(CGO)

Class S
(CGO)

Class S requirements will be dependant upon the type of simulated equipment and/or scenario, and the defined
competence requirements.

Table 6-4 Behavioural realism
Requirement

Class A
(CGO)

2.1.1

The simulator should provide the operator should all information
and controls as per a real vessel, including interlocks and
alarms. All controls shall have the same functionality and be
operated in a similar way to a real vessel.

X

2.1.2

The simulator should allow an operator to undertake any task
related to liquid cargo operations and should not be limited in
time or actions required and the resulting simulation should
provide a high level of fidelity with real world results.

X

2.1.3

The simulator should provide the operator with all information
and controls as per a real vessel, including interlocks and
alarms. Simplified controls may be used to provide the
appropriate output.

X

2.1.4

The simulator should allow an operator to undertake tasks
related to liquid cargo operations.

X

2.1.5

The simulator should provide the operator with information
and controls appropriate to the task being simulated, including
interlocks and alarms when appropriate.

X

2.1.6

The simulator should allow an operator to undertake specific
tasks related to liquid cargo operations.

X

2.1.7

The simulation models shall be able to replicate the dynamic
behaviour of the cargo handling system and its parameters.

X

X

X

2.1.8

The simulation models shall simulate the components, their
processes and control systems.

X

X

X

2.1.9

The fidelity of the simulation models shall be documented.

X

X

X

2.1.10

The simulation model shall provide facilities to allow the injection
and resetting of malfunctions at appropriate times during
operation as necessary.

X

X

X

2.1.11

The stability and stress calculator shall calculate and graphically
present shear forces, bending moment and stability curves
correctly to the hydrodynamic data of the simulated vessel.

X

X

2.1.12

The ballasting shall be possible both by gravity and by means of
ballast pumps.

X

X

2.1.13

The composition of tank atmosphere shall have real
thermodynamic reaction treatment and realistically calculate the
correct amounts of oxygen, hydrocarbons and carbon dioxides as
a function of the simulated operation (inert/vent/wash/load/gasup).

X

X

Item
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Requirement

Class A
(CGO)

Class B
(CGO)

2.1.14

The composition of cargo piping atmosphere shall have real
thermodynamic reaction treatment and realistically calculate the
correct amounts of oxygen, hydrocarbons and carbon dioxides
as a functions of the simulated operation (inert/vent/wash/load/
gas-up).

X

X

2.1.15

The effect of the tank cleaning method used (COW, water
washing, heating/purging/venting) shall be illustrated by any
method.

X

2.1.16

When cargo pumps are operating in parallel, the effect of RPM
(revolutions per minute)/Flow mismatch should reflect in rise in
casing temperatures of appropriate pumps.

X

2.1.17

Effect of rapid breaking of vacuum on suction side of centrifugal
pumps (e.g. ballast pump) should be evident.

X

2.1.18

Bearing, casing and shaft temperatures for COPs (cargo pumps)
and ballast pumps, as appropriate, should be evident and vary
with load and ambient conditions.

X

X

2.1.19

Cargo pumps should cavitate according to the cargo
composition, suction pressure, flow rate and the pump.

X

X

2.1.20

Valves should take a realistic period of time to open and close not instantly open or shut.

X

X

2.1.21

Vapour recovery system should be available with facility
to return vapour to shore and with indications of HC and
O2 content in the return line measured at the manifold (as
applicable to the ship model).

X

X

2.1.22

Facility to inert/aerate cargo tanks with displacement or dilution
methods with clearly measurable difference in vapour profile
should be available.

X

X

2.1.23

Facility to check the integrity (continuity) of cargo and tank
washing hoses before use should be available by any method.

X

Item

Class C
(CGO)

Class S
(CGO)

X

For chemical tanker:
2.1.24

2.1.25

Facility to add tank cleaning agents to washing system should be
available.
Automatically and manually operated emergency shut down
system should be available.

X

X

X

For liquefied petroleum gas tanker:
2.1.26

Alternative ways of measuring soundings should be available for
use during topping up of cargo tanks.

X

For liquefied petroleum gas tanker:
2.1.27

System for injection of alcohol into cargo tanks for de-freezing
purpose should be available.

Standard — DNVGL-ST-0033. Edition May 2019

X

Page 64

Maritime simulator systems

DNV GL AS

Item

Requirement

Class A
(CGO)

Class B
(CGO)

X

X

Class C
(CGO)

Class S
(CGO)

For liquefied natural gas tanker:
2.1.28

It should be possible to vary the power supplied from the engine
room, and appropriate fuel demand parameters, such that the
systems will react with appropriate boil off control.

Class S requirements will be dependent upon the type of simulated equipment and/or scenario, and the defined
competence requirements.

Table 6-5 Operating environment
Item

Requirement

Class A
(CGO)

Class B
(CGO)
X

3.1.1

It shall be possible to simulate restrictions and failures in the
cargo transfer introduced by the simulated shore terminal.

X

3.1.2

It shall be possible to simulate lightering operations by any
method.

X

3.1.3

It shall be possible to draw gas samples with simulated portable
gas sampling instruments in cargo tanks, deck lines, manifolds,
pump and/or compressor room as applicable to the simulated
ship.

X

3.1.4

It shall be possible to program the tank cleaning machines
and undertake washing cycles, in order to realistically simulate
different washing patterns and determine their efficiency.

X

Class C
(CGO)

Class S
(CGO)

Class S requirements will be dependent upon the type of simulated equipment and/or scenario, and the defined
competence requirements.
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SECTION 7 DRY CARGO AND BALLAST HANDLING
7.1 Simulator class – dry cargo and ballast handling
7.1.1 General
7.1.1.1 Simulators for the function area of dry cargo and ballast handling may be divided into the simulator
classes given in Table 7-1.
Table 7-1 Simulators for the function area dry cargo and ballast handling
Simulator class

Description

Class A (DCB)

A full mission simulator capable of simulating a complete dry cargo and ballast handling system
including all auxiliary systems and an online stability and stress calculation system.

Class B (DCB)

A multi task simulator capable of simulating a complete dry cargo and ballast handling system
including auxiliary systems.

Class C (DCB)

A limited task simulator capable of simulating the processes in a dry cargo and ballast handling
system.

Class S (DCB)

A special tasks simulator capable of simulating operation and/or maintenance of particular dry
cargo and ballast handling equipment, and/or defined dry cargo and ballast handling scenarios.

7.2 Simulation objectives
7.2.1 Class A - dry cargo and ballast handling
7.2.1.1 The simulator shall be capable of simulating a realistic environment for all of the applicable STCW
competence requirements referred to in the column for class A in Table B1. The simulator shall be defined for
one or several types of cargo (bulk, container, general, special, ballast only), which may exclude some of the
competencies.

7.2.2 Class B - dry cargo and ballast handling
7.2.2.1 The simulator shall be capable of simulating a realistic environment for all of the applicable STCW
competence requirements referred to in the column for class B in Table 7-2. The simulator shall be defined
for one or several types of cargo (container, general, special, ballast only), which may exclude some of the
competencies.

7.2.3 Class C - dry cargo and ballast handling
7.2.3.1 The simulator shall be capable of simulating a realistic environment for all of the applicable STCW
competence requirements referred to in the column for class C in Table 7-2. The simulator shall be defined
for one or several types of cargo (container, general, special, ballast only), which may exclude some of the
competencies.
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7.2.4 Class S - dry cargo and ballast handling
7.2.4.1 The simulator shall be capable of simulating a realistic environment for selected STCW competence
requirements referred to in the column for class S in Table 7-2.
7.2.4.2 Overriding the requirement in [7.2.4.1], the simulator may be capable of simulating any cargo
handling equipment and/or cargo handling scenario, for any competence requirement defined. In such a case
the relevant equipment and/or scenario will be stated or referred to in the certificate.

7.2.5 Class notations – dry cargo and ballast handling
7.2.5.1 In addition to the simulator classes A, B, C or S a reference to a class notation in accordance with
the DNV GL rules for classification: Ships can be obtained for describing special features and capabilities of
the simulator.

7.2.6 Competencies addressed by dry cargo and ballast handling simulator
class
7.2.6.1 The competencies addressed by dry cargo and ballast handling simulator classes are given in Table
7-2.
Table 7-2 Competencies addressed by dry cargo and ballast handling simulator class
STCW reference

Competence

Class A
(DCB)

Class B
(DCB)

Class C
(DCB)

Class S
(DCB)

Table AII/1.9Table AII/3.6

Monitor the loading, stowage, securing and
unloading of cargoes and their care during the
voyage.

A

B

C

(S)

Table AII/1.11Table AII/3.8Table AIII/1.11

Maintain seaworthiness of the ship.

A

B

C

(S)

Table A-II/2.11

Plan and ensure safe loading, stowage, securing,
care during the voyage and unloading of cargoes.

A

B

Table A-II/2.12

Carriage of dangerous goods.

A

B

Table AII/2.13Table AIII/2.12

Control trim, stability and stress.

A

B

Table AII/2.14Table AIII/2.13

Monitor and control compliance with legislative
requirements and measures to ensure safety of life
at sea and protection of the marine environment.

A

B

Table A-II/2.17

Use of leadership and managerial skill.

A

B

Table A-II/5.3

Contribute to the handling of cargo and stores.
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7.3 Simulator requirements
7.3.1 Detailed requirements
7.3.1.1 The dry cargo and ballast handling simulator shall, according to simulator class, fulfil the
requirements given in Table 7-3, Table 7-4 and Table 7-5.
Table 7-3 Physical realism
Item

Requirement

Class A
(DCB)

Class B
(DCB)

Class C
(DCB)

X

X

X

X

1.1.1

The dry cargo and ballast handling simulator shall simulate
a typical dry cargo and ballast handling system found on
merchant ships.

X

1.1.2

Each piece of equipment shall be arranged in a ship-like manner
by integrating the required components into hardware consoles,
soft displays or a combination enabling local operations as
applicable to the simulated ship type including CCTV video
observation in ship like manner.

X

1.1.3

Each piece of equipment shall be arranged in a ship-like
configuration enabling full operation of the required components
from a single work station.

1.1.4

The simulator shall include the following components and subsystems depending on the type of vessel and cargo (bulk,
container, general, special, ballast only):
— cargo control system

X

X

Class S
(DCB)

— ballast control system
— alarm system.
1.1.5

The simulator shall include a communications system that will
allow for internal ship and ship to shore communications to be
conducted.

X

X

1.1.6

The simulator shall include a system for communicating with
the outside world.

X

X

1.1.7

The simulator shall include an online stability and stress
calculator including functionality for damage stability.

X

X

1.1.8

The simulator shall include a stability and stress calculator for
planning offline.

X

X

X

Class S requirements will be dependent upon the type of simulated equipment and/or scenario, and the defined
competence requirements.
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Table 7-4 Behavioural realism
Item

Requirement

Class A
(DCB)

Class B
(DCB)

Class C
(DCB)

2.1.1

The simulation models shall be able to replicate the dynamic
behaviour of the dry cargo and ballast handling system and its
parameters.

X

X

X

2.1.2

The simulation models shall simulate the components, their
processes and control systems.

X

X

X

2.1.3

The fidelity of the simulation models shall be documented.

X

X

X

2.1.4

It shall be possible to introduce failures, breakdowns and wear
to all equipment simulated.

X

X

X

2.1.5

The stability and stress calculator shall calculate and
graphically present shear forces, bending moment and stability
curves correctly to the hydrodynamic data of the simulated
vessel.

X

X

X

2.1.6

The ballasting shall be possible both by gravity and by means
of ballast pumps.

X

X

X

2.1.7

The simulation model shall provide facilities to allow the
injection and resetting of malfunctions at appropriate times
during operation as necessary.

X

X

X

Class S
(DCB)

Class S requirements will be dependent upon the type of simulated equipment and/or scenario, and the defined
competence requirements.

Table 7-5 Operating environment
Item

3.1.1

Requirement
It shall be possible to simulate restrictions and failures in the
cargo transfer system introduced by the shore side cargo
transfer system.

Class A
(DCB)

Class B
(DCB)

X

X

Class C
(DCB)

Class S
(DCB)

Class S requirements will be dependent upon the type of simulated equipment and/or scenario, and the defined
competence requirements.
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SECTION 8 DYNAMIC POSITIONING
8.1 Simulator class - dynamic positioning
8.1.1 General
8.1.1.1 Simulators for the function area dynamic positioning are divided into the simulator classes given in
Table 8-1.
Table 8-1 Simulators classes for the function area dynamic positioning
Simulator class

Description

Class A (DP)

A full mission simulator capable of simulating dynamic positioning (DP) operations in a realistic
and fully equipped ship's bridge environment, including the capability for visual presentation near
offshore installations.

Class B (DP)

A multi task simulator capable of simulating DP operations in a realistic and fully DP equipped
ship's bridge environment, excluding the capability for visual presentation.

Class C (DP)

A limited task simulator for instrumentation or blind DP-manoeuvring and position keeping. The
simulator should at least consist of a DP control and monitor.

Class S (DP)

A special tasks simulator capable of simulating operation and/or maintenance of particular DP
instruments, and/or defined DP operations.

8.2 Simulation objectives
8.2.1 Class A – Dynamic positioning
8.2.1.1 The simulator shall be capable of simulating a realistic environment for all of the applicable DNVGLST-0023 competence requirements referred to in the column for class A in Table 8-2.

8.2.2 Class B - Dynamic positioning
8.2.2.1 The simulator shall be capable of simulating a realistic environment for all of the applicable DNVGLST-0023 competence requirements referred to in the column for class B in Table 8-2.

8.2.3 Class C - Dynamic positioning
8.2.3.1 The simulator shall be capable of simulating a realistic environment for all of the applicable DNVGLST-0023 competence requirements referred to in the column for class C in Table 8-2.

8.2.4 Class S - Dynamic positioning
8.2.4.1 The simulator shall be capable of simulating a realistic environment for selected applicable DNVGLST-0023 competence requirement referred to in the column for class S in Table 8-2.
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8.2.4.2 Overriding the requirement in [8.2.4.1], the simulator may be capable of simulating any equipment
and/or scenario, for DP operation, for any competence requirement defined. In such a case the relevant
equipment and/or scenario, and competence requirements will be stated or referred to in the certificate.
Guidance note:
The IMCA C 014 Guidance on the use of simulators suggests scope of use for the various simulator classes. Below an example of
what type of simulator is required for training in the different phases:
a)

b)

c)

d)

class A:
—

advanced training

—

basic training

—

specialist operational training

—

competence assessment

class B:
—

advanced training

—

concept familiarisation

—

basic training

—

competence assessment

class C:
—

concept familiarisation

—

basic training

—

competence assessment

class S:
—

system specific familiarisation training

—

competence assessment.

See also STCW Section B-V/f Guidance on the training and experience for personnel operating dynamic positioning systems.
---e-n-d---o-f---g-u-i-d-a-n-c-e---n-o-t-e---

8.2.5 Competencies addressed by dynamic positioning simulator class
8.2.5.1 The competencies addressed by dynamic positioning simulator classes are given in Table 8-2.
Table 8-2 Competencies addressed by dynamic positioning simulator class
DNVGLST-0023
reference

Competence

Class
A (DP)

Class
B (DP)

Class
C (DP)

Class
S (DP)

DNVGLST-0023 Table
3-1

DP systems, equipment and instruments.

A

B

C

(S)

DNVGLST-0023 Table
3-1

Organisation and communication

A

B

C

(S)

DNVGLST-0023 Table
3-1

Safety and risk reduction

A

B

C

(S)

DNVGLST-0023 Table
3-1

Operations (general)

A

B

C

(S)
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DNVGLST-0023
reference

Competence

Class
A (DP)

Class
B (DP)

Class
C (DP)

Class
S (DP)

DNVGLST-0023 Table
3-1

Condition monitoring

A

B

C

(S)

DNVGLST-0023 Table
3-1

Contingencies

A

B

C

(S)

DNVGLST-0023 Table
3-2

Operations AUTOPOS / joystick modes

A

B

(S)

DNVGLST-0023 Table
3-3

Operations approach mode

A

B

(S)

DNVGLST-0023 Table
3-4

Operations weather vane mode

A

B

(S)

DNVGLST-0023 Table
3-5

Operations follow target mode

A

B

(S)

DNVGLST-0023 Table
3-6

Operations auto track mode.

A

B

(S)

DNVGLST-0023 Table
3-7

Operations submerged turret modes (STL)

A

B

(S)

DNVGLST-0023 Table
3-8

Operations POSMOOR

A

B

(S)

8.3 Simulator requirements
8.3.1 Detailed requirements
8.3.1.1 The dynamic positioning simulator shall, according to simulator class, fulfil the requirements given in
Table 8-3, Table 8-4, Table 8-5, Table 8-6, Table 8-7 and Table 8-8.
8.3.1.2 Class S requirements will be dependent upon the type of simulated equipment and/or scenario, and
the defined competence requirements.
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Table 8-3 Physical realism
Item
no.

1.1.1

Requirement

Class
A (DP)

Class
B (DP)

X

X

The DP-simulator shall have its DP-control centre designated for DP
operations, where necessary information sources, such as indicators,
displays, alarm panels, control panels and internal communication
systems are installed.

Class
C (DP)

Class
S (DP)

The following equipment shall at least be included in the simulator:
1.1.2

All equipment listed in Table 3-3 for bridge operation, except those listed
as additional requirements.

X

1.1.3

A power view presenting status and load on, power buses, generators
and bus ties.

X

1.1.4

Single levers for each thruster at main DP-control centre.

X

1.1.5

Manual control; independent joystick system back-up with automatic
heading control. (The heading input may be taken from any of the
required gyro compasses).

X

X

1.1.6

Emergency stop control for all thrusters.

X

X

1.1.7

At least three (3) independent position reference systems, based on
different principles.

X

X

X

1.1.8

Three (3) independent vertical reference system (VRS).

X

X

X

1.1.9

Three (3) gyro compass.

X

X

X

1.1.10 Two (2) wind sensors.

X

X

X

1.1.11 At least one (1) draught sensor.

X

X

A navscreen with at least one electronic field-chart over a realistic
oilfield.

X

X

Communication equipment including at least one VHF, UHF (ultra high
frequency) a talk-back system to areas such as ROV control and a
1.1.13
telephone to areas such as ECR (engine control room) and other areas of
the vessel.

X

X

X

X

X

X

1.1.12

1.1.14

A DP alert switch (traffic light) with red/ amber/ green/ white for e.g.
alerting dive control or drill floor, etc.

1.1.15 Alarm printer.

X

Class S requirements will be dependent upon the type of simulated equipment and/or scenario, and the defined
competence requirements.

Table 8-4 Behavioural realism
Item
no.
2.1.1

Requirement

Class
A (DP)

Class
B (DP)

The DP equipment itself shall have a fully redundant DP system
functionality in accordance DNV GL rules for classification: Ships
(DNVGL-RU-SHIP Pt.6 Ch.3), dynamic positioning systems or equal.

X

X
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Item
no.

Class
A (DP)

Requirement

Class
B (DP)

Class
C (DP)

2.1.2

The DP equipment shall have real DP system functionality in
accordance DNV GL rules for classification: Ships (DNVGL-RU-SHIP
Pt.6 Ch.3), dynamic positioning systems or equal.

2.1.3

The thruster control mode, i.e. manual, independent joystick and
DP, shall be selectable by a simple device located in the DP- control
centre. The control mode selector may consist of a single selector
switch or individual selectors for each thruster.

X

X

2.1.4

Position reference systems should preferably be based on real
equipment for the operator interface. Emulated systems may be
accepted if similar interface and indications are present. (For class C
no operator interface for position reference systems).

X

X

2.1.5

Monitoring of positioning reference systems shall include realistic
alarms for any typical failure condition.

X

X

2.1.6

A GNSS interface should simulate at least one differential correction
signal, DGNSS (differential global navigation satellite system).

X

X

2.1.7

Positioning reference systems shall provide new position data with a
refresh rate and accuracy suitable for the intended DP-operations.

X

X

2.1.8

Monitoring of sensors shall include realistic alarms for any typical
failure condition.

X

X

2.1.9

The dynamic positioning control systems shall perform an analysis
of the ability to maintain position after worst case failures. An
alarm shall be initiated, with a maximum delay of 5 minutes,
when a failure will cause loss of position in the prevailing weather
conditions.

X

X

X

The consequence analysis shall be repeated automatically at pre-set
2.1.10 intervals. The learner shall be able to monitor that the analysis is in
progress.

X

X

X

The simulation of own ship shall be based on a mathematical model
with 6 degrees of freedom.

X

X

X

The model shall realistically simulate own ship hydrodynamics in
2.1.12 open water conditions, including the effects of wind forces, wave
forces, tidal stream and currents.

X

X

X

The model shall realistically simulate own ship hydrodynamics in
2.1.13 restricted waterways, including shallow water and bank effects,
interaction with other ships and sheer current.

X

The simulator shall include mathematical models of at least
the types of own ship relevant to the training objectives. These
basic types may then be extended to allow realistic simulation of
2.1.14
operations such as ROV survey, cable repair, pipe lay and trenching,
rock dumping, dive support, crane barge operations, drilling,
offshore loading (tanker) operations and many more.

X

X

X

2.1.11
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Item
no.

Class
A (DP)

Requirement

The radar simulation equipment shall be capable of model weather,
tidal streams, current, shadow sectors, spurious echoes and other
2.1.15
propagation effects, and generate coastlines, navigational buoys and
search and rescue transponders (see STCW Section A-1/12.4.2).

Class
B (DP)

Class
C (DP)

Class
S (DP)

X

The ARPA simulation equipment shall incorporate the facilities for:
— manual and automatic target acquisition
— past track information
2.1.16 — use of exclusion areas

X

— vector/graphic time-scale and data display
— trial manoeuvres.
See STCW Section A-1/12.5.
The electronic field chart on the navigation screen should include
2.1.17 platforms and sub sea equipment and present a real time update of
vessel position with an outline of the vessel to scale.
2.1.18

The simulator shall provide an own ship engine sound, reflecting the
power output.

X

X

X

Class S requirements will be dependent upon the type of simulated equipment and/or scenario, and the defined
competence requirements.

Table 8-5 Operating environment
Item
no.

Requirement

Class
A (DP)

3.1.1

The simulator shall be able to present at least four (4) different types
of target ships, each equipped with a mathematical model, which
accounts for motion, drift and steering angles according to forces
induced by current, wind or wave. The instructor shall be able to
programme voyage routes for each target ship individually. The target
ships should have the possibility to be simulated as DP vessels with
capability of changing heading while keeping position.

X

3.1.2

The simulator should include at least two (2) different platforms of
different types. The level of perception/ details should be high to
allow for realistic operations at close range. The platforms should be
illuminated at night.

X

3.1.3

If the simulator contains a model of a shuttle tanker it should be able
to present at least three (3) different loading facilities for offshore
loading, where an FPSO (floating production, storage and off-loading
vessel) in tandem loading should be one of them.

X

Class
B (DP)

Class
C (DP)

Class
S (DP)

Targets
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Item
no.

Class
A (DP)

Requirement

3.1.4

The target- ships shall be equipped with navigational and signal lights, shapes and sound signals, according to rules of the road.
The signals shall be individually controlled by the instructor, and the
sound signals shall be directional and fade with range. Each target
ship shall have an aspect recognisable at a distance of 6 nautical
miles in clear weather. A ship under way shall provide relevant bowand stern wave.

X

3.1.5

The simulator shall be able to present target ships where the
instructor shall be able to programme voyage routes for each target
ship individually. The target ships should have the possibility to be
simulated as DP vessels with capability of changing heading while
keeping position.

X

Class
B (DP)

Class
C (DP)

Class
S (DP)

Outside view

3.1.6

The simulator shall provide a realistic visual scenario by day, dusk or
by night, including variable meteorological visibility, changing in time.
It shall be possible to create a range of visual conditions, from dense
fog to clear conditions.

X

3.1.7

The visual system and/or a motion platform shall replicate
movements of own ship according to 6 degrees of freedom.

X

3.1.8

The visual system and/or a motion platform shall replicate
movements of own ship according to at least 3 degrees of freedom.

3.1.9

The view shall be updated with a frequency of at least 30 Hz and
have an angular resolution of ≤ 2.5 arc-minutes.

X

The projection of the view shall be placed at such a distance and in
such a manner from the bridge windows that accurate visual bearings
3.1.10
may be taken to objects in the scene. It shall be possible to use
binocular systems for observations.

X

The visual system shall present the outside world by a view around
the horizon (360 degrees). The horizontal field of view may be
3.1.11
obtained by a view of at least 240 degrees and where the rest of the
horizon may be panned (to move the camera).

X

The visual system shall present a vertical view from the workstations
for navigation, traffic surveillance and manoeuvring enabling the
navigator to detect and monitor objects visually on the sea surface
up to the horizon within the required horizontal field of view when
3.1.12
the ship is pitching and rolling. In addition by any method, it shall
be possible to observe the ship's side and the dock during mooring
operations and offshore installation when operations in close
proximity.

X

3.1.13

The visual system shall present all navigational marks according to
charts used.

The visual system shall show objects with sufficient realism (detailed
3.1.14 enough to be recognised as in real life). This applies especially for
operations close to platforms and other structures.

X

X

Outside sound
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Item
no.

Requirement

Class
A (DP)

3.1.15

The simulator shall be capable of providing environmental sound (e.g.
wind) according to conditions simulated.

X

Class
B (DP)

Class
C (DP)

Class
S (DP)

Navigated waters
3.1.16

The navigated waters shall include a current pattern, changeable in
time, according to the charts used. Tidal waters shall be reflected.

X

X

3.1.17

The simulation shall include the depth according to charts used,
reflecting water level according to tidal water situation.

X

X

X

X

3.1.18 The simulator shall provide waves, variable in direction and strength.
3.1.19

The class C (DP) simulator shall be able to set wind and current
(speed and direction), with limited/ no variation.

X

Class S requirements will be dependent upon the type of simulated equipment and/or scenario, and the defined
competence requirements.

Table 8-6 Simulator control equipment
Item
no.
4.1.1

Requirement
The instructor shall be able to record all key parameters of the full
exercise for debriefing and analysis purposes.

Class
A (DP)

Class
B (DP)

X

X

Class
C (DP)

Class
S (DP)

The following equipment shall at least be included in the simulator control:
4.1.2

Simulator control computer(s).

X

X

4.1.3

A DP operator station on the network (to check DP settings used by
the students).

X

X

4.1.4

Slave monitors for the two DP operator stations in the bridge (to
observe the students use of the operator stations).

X

X

4.1.5

Slave monitor to the navigation screen in the bridge.

X

X

4.1.6

Monitoring panel for thruster emergency-stop if not integrated
automatically in the simulator.

X

X

4.1.7

Monitoring panel for DP alert switch (traffic light) or a indication of
alert switch status on the simulator control computer.

X

X

4.1.8

Communication equipment as on the bridge.

X

X

4.1.9

Video and sound monitoring equipment (to hear and see student’s
reactions/ discussions).

X

X

4.1.10

A horizontal field of view of at least 120 degrees, preferably with a
mean to pan 360 degrees.

X

Class S requirements will be dependent upon the type of simulated equipment and/or scenario, and the defined
competence requirements.
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Table 8-7 Failure modes
Item
no.

5.1.1

Requirement

Class
A (DP)

Class
B (DP)

X

X

The instructor shall be able to introduce faults for the DP system.
Faults and their characteristics shall be able to be defined in
advance or introduced/changed while the simulation is running.
Fault characteristics shall be appropriate for the system being
modelled.

Class
C (DP)

Class
S (DP)

For all simulated signals (thrusters, generators, sensors, PRS etc.) the following failure modes shall at
least be included in the simulator control:
5.1.2

Random noise, e.g. for PRS (position-reference system); jumps in
meters in two axis (latitude and longitude).

X

X

5.1.3

Drift with drift speed and limit, e.g. for PRS; drift in two axis
(latitude and longitude).

X

X

5.1.4

Bias, e.g. for PRS; bias in two axis (latitude/longitude).

X

X

5.1.5

Oscillation, with value and period.

X

X

5.1.6

Freeze signal to existing value.

X

X

5.1.7

Delay of a signal, setting in seconds.

X

X

5.1.9

Stop of communication.

X

X

5.1.10

Fixed value, (feedback and set point) e.g. thruster runaway with
setting in percent.

X

X

X

X

A mean to simulate UPS (uninterruptible power supply) failure,
5.1.11 resulting in loss of all the components which is directly powered
through the failed UPS.

Class S requirements will be dependent upon the type of simulated equipment and/or scenario, and the defined
competence requirements.

Table 8-8 Other simulator control functions
Item
no.

Requirement

Class
A (DP)

Class
B (DP)

Class
C (DP)

Class
S (DP)

6.1 Power management:
6.1.1

Possibility to start and stop individual generators.

X

X

6.1.2

Possibility to open/ close bus switches.

X

X

6.1.3

Define unspecified external load (e.g. drilling load) on individual power
buses.

X

X

6.1.4

Set failure modes as described in Table C5.

X

X

X

X

6.2 External forces:

6.2.1

The simulator shall be able to simulate external forces relevant for
the vessel modelled in the simulator, specified with minimum: force,
direction in degrees, setting for constant direction true or relative, point
of attack (surge and sway).
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Item
no.

Requirement

Class
A (DP)

Class
B (DP)

6.2.2

For the shuttle tanker one of the external forces shall be integrated to a
hawser tension sensor.

X

X

Class
C (DP)

Class
S (DP)

6.3 General:
6.3.1

The simulator shall have a setting for vessel draught that is interfaced
with draught sensor. Changing the vessel draught should influence the
vessel model.

X

X

6.3.2

Environmental forces shall be possible to put in both as an immediate
change, and with a change time. In addition it shall be possible to back
(counter-clockwise) or to veer (clockwise) the environmental forces.

X

X

6.3.3

The simulator control shall be able to work either in geographic
(latitude/ longitude) or in UTM (universal transverse mercator)
coordinates.

X

X

6.4.1

Transponder coordinates for any position reference system, (laser
reflecting target, hydro acoustic transponder, radar based transponder
etc.), should be possible to enter either as an absolute coordinate or
relative to the vessel.

X

X

6.4.2

For DGNSS it shall be possible to switch off differential corrections.

X

X

6.4.3

For DGNSS it should be possible to set number of satellites available.

X

X

6.4.4

For a shuttle tanker in tandem loading at least two absolute and two
relative position-reference systems should be simulated. The relative
system should be based on different principles.

X

X

6.4.5

Hydro acoustic systems shall be possible to use both in LBL (long
baseline) and SSBL (super short baseline)/ USBL (ultra short baseline)
mode.

X

X

6.4.6

A hydro acoustic transponder shall be possible to flag as mobile or
fixed.

X

X

6.4.7

The simulator control shall have a function to simulate an ROV or
similar, by moving mobile hydro acoustic transponder(s). The simulator
shall be capable of simulating at least 3 mobile transponders at any
given time.

X

X

6.4.8

Measurements to hydro acoustic transponders shall be realistic
according to water depth, such that faults on a VRS will have larger
impact in deeper waters.

X

X

6.4.9

The hydro acoustic system shall have a setting for changing the
gyrocompass and VRS in use. This shall be independently from the one
used by the DP system.

X

X

6.4 Position reference systems:

Class S requirements will be dependent upon the type of simulated equipment and/or scenario, and the defined
competence requirements.
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SECTION 9 SAFETY AND SECURITY
9.1 Simulator class – safety and security
9.1.1 General
9.1.1.1 Simulators for the function areas safety and security may be divided into the simulator classes given
in Table 9-1.
Table 9-1 Simulators for the function areas safety and security
Simulator class

Description

Class A (SAS)

A full mission simulator capable of simulating a total ship covering bridge, cargo, superstructure
and machinery spaces where the physical configuration requires learners to operate in a ship like
environment.

Class B (SAS)

A multi task simulator capable of simulating a total ship covering bridge, cargo, superstructure
and machinery spaces where at least one of the stations requires learners to operate in a ship like
environment.

Class C (SAS)

A limited task simulator capable of simulating a total ship covering bridge, cargo, superstructure
and machinery where learners can operate from a workstation.

Class S (SAS)

A special tasks simulator capable of simulating any single parts of the requirements.

9.2 Simulation objectives
9.2.1 Class A - safety and security
9.2.1.1 The simulator shall be capable of simulating a realistic environment for all of the applicable STCW
and ISPS competence requirements referred to in the column for class A in Table 9-2.

9.2.2 Class B - safety and security
9.2.2.1 The simulator shall be capable of simulating a realistic environment for all of the applicable STCW
and ISPS competence requirements referred to in the column for class B in Table 9-2.

9.2.3 Class C - safety and security
9.2.3.1 The simulator shall be capable of simulating a realistic environment for all of the applicable STCW
and ISPS competence requirements referred to in the column for class C in Table 9-2.

9.2.4 Class S - safety and security
9.2.4.1 The simulator shall be capable of simulating any system and/or scenario for safety and security, for
any competence requirement defined. In such a case the relevant safety and security system and/or scenario
will be stated or referred to in the certificate.
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9.2.5 Competencies addressed by safety and security simulator class
9.2.5.1 The competencies addressed by safety and security simulator classes are given in Table 9-2.
Table 9-2 Competencies addressed by safety and security simulator class
STCW reference

Competence

Class A
(SAS)

Class B
(SAS)

Class C
(SAS)

Class S
(SAS)

X

X

(S)

Table A-II/1.4

Respond to emergencies.

X

Table A-III/1.7.2

Operate pumping systems and associated control
systems.

X

Table A-II/1.11

Maintain seaworthiness of the ship.

X

Table A-II/2.13

Control trim, stability and stress.

X

Table A-IV/2.2

Provide radio services in emergencies.

X

X

X

(S)

Table A-VI/3.1

Control fire- fighting operations aboard ships.

X

X

X

(S)

Table A-VI/3.2

Organize and train fire parties.

X

X

X

(S)

Table A-VI/3.3

Inspect and service fire detection and extinguishing
systems and equipment.

X

(S)

Table A-VI/3.4

Investigate and compile reports on incidents
involving fire.

X

(S)

ISPS B/13

Training, drills and exercises on ship security.

X

(S)
X

X

(S)
(S)

X

X

(S)

9.3 Simulator requirements
9.3.1 Detailed requirements
9.3.1.1 The safety and security simulator shall, according to simulator class, fulfil the requirements given in
Table 9-3, Table 9-4 and Table 9-5.
Table 9-3 Physical realism
Item
no.

Requirement

Class A
(SAS)

Class B
(SAS)
X

1.1.1

Equipment, consoles and workstations shall be installed, mounted,
and arranged in a ship-like manner and in accordance with the
appropriate safety plan for the simulated ship.

X

1.1.2

The simulator shall connect to bridge, GMDSS and engine class C
simulators.

X
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Item
no.

Requirement

Class A
(SAS)

Class B
(SAS)

Class C
(SAS)

X

X

X

X

Class S
(SAS)

The following equipment shall at least be included in the simulator:
The simulator is to cover restricted areas and may include:
navigation bridge, machinery spaces of category A and other control
stations as defined in chapter II-2 of the ISPS code:
— spaces containing security and surveillance equipment and
systems and their controls and lighting system controls
— ventilation and air-conditioning systems and other similar spaces
1.1.3

— spaces with access to potable water tanks, pumps, or manifolds
— spaces containing dangerous goods or hazardous substances
— spaces containing cargo pumps and their controls
— cargo spaces and spaces containing ship's stores
— crew accommodation
— any other areas as determined by the CSO (company security
officer), through the SSA (ship security assessment) to which
access shall be restricted to maintain the security of the ship.

1.1.4

Ship security alert system.

X

1.1.5

Communication equipment in accordance with GMDSS framework, covering at least the requirements for relevant area (where
simulated navigation is planned for).

X

1.1.6

Communication equipment including at least one VHF radio.

1.1.7

The simulator shall include a communications system that will allow
for internal ship and ship to shore communications to be conducted.

1.1.8

X

X

X

X

X

Control system for fire detection, fire alarm, control of watertight
doors and lifeboat alarm.

X

X

1.1.9

Fixed smoke detectors in accordance with the simulated ship safety
plan.

X

X

1.1.10

Fixed manual fire alarm calling points in accordance with the
simulated ship safety plan.

X

X

1.1.11

Control system for carbon dioxide fire extinguishing system in
accordance with the simulated ship safety plan.

X

X

X

X

1.1.12 CO2 portable gas detection appliance.
1.1.13

Water and foam fire extinguishing system in accordance with the
simulated ship safety plan.

X

X

1.1.14

Heat protective clothes and breathing apparatus in accordance with
the simulated ship safety plan.

X

X

X

X

1.1.15 The simulator shall include an online stability and stress calculator.
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Item
no.

Class A
(SAS)

Class B
(SAS)

X

X

1.1.17 Water tight doors.

X

X

1.1.18 Ventilation control, including smoke extractor.

X

X

1.1.19 Control system for fuel and electrical systems.

X

X

X

X

Requirement

Class C
(SAS)

Class S
(SAS)

The facilities for local operation in the simulated machinery spaces
shall consist of one or more operating stations. The local operating
station(s) shall at least give means to operate the following:
1.1.16

— bilge water system
— fire pump system
— emergency fire pump system
— ballast pump system
— cargo pumping systems.

1.1.20

At least one lifeboat and one rescue boat that shall be graphically
presented and operated.

1.1.21 Functions for simulating a land based station.

X

Class S requirements will be dependent upon the type of simulated equipment and/or scenario, and the defined
competence requirements.

Table 9-4 Behavioural realism
Item
no.

Requirement

Class A
(SAS)

2.1.1

The simulator shall be capable of providing an illustration or function
representing fire in one or more compartments.

X

2.1.2

The simulator shall provide a calculation model for the distribution
of fire and smoke appropriate to the burning material including
dangerous goods.

X

2.1.3

The simulator shall provide a calculation model that can simulate
the extinguishing of fire by means of water, foam or CO2 appropriate
to the burning material including fire-fighting involving dangerous
goods.

X

2.1.4

The simulator shall provide a calculation that presents the
distribution of toxic fumes with indication of survival diagnostics
based on time and density.

X

2.1.5

The simulator shall provide a calculation model for water inrush in
predefined compartments that affects the ships trim and stability.

X

2.1.6

The simulator shall provide functions for moving persons around the
simulated ship.

X

2.1.7

The simulator shall provide functions that enable the trainee to
move around the ship searching for intruders.

X
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Item
no.

2.1.8

Class A
(SAS)

Requirement
The simulator shall provide an own ship engine sound, reflecting
the power output, sound of fire, flow of water and gunshots with
a volume that is dependant of the distance from the source and
learner location.

Class B
(SAS)

Class C
(SAS)

Class S
(SAS)

X

Class S requirements will be dependent upon the type of simulated equipment and/or scenario, and the defined
competence requirements.

Table 9-5 Operating environment
Item
no.

Requirement

Class A
(SAS)

3.1.1

It shall be possible to visually view the distribution of smoke and fire
based on the learners’ location in the simulated ship.

X

3.1.2

It shall be possible for the learner to select walk, run or crawl when
moving around inside the simulated ship.

X

3.1.3

It shall be possible for the learner to select and operate fire
extinguishing appliances.

X

3.1.4

It shall be possible for the learner to simulate use of fire protective
clothing and breathing apparatus.

X

Class B
(SAS)

Class C
(SAS)

Class S
(SAS)

It shall be possible for the learner to operate doors and emergency
exits. This includes:
— normal accommodation doors
3.1.5

X

— fire doors
— watertight doors
— emergency exits
— fire escapes.
It shall be possible to simulate threat scenarios covering:
— damage to, or destruction of, the ship (bombing, arson,
sabotage)
— hijacking or seizure of the ship/persons on board

3.1.6

— tampering with cargo, ship equipment, systems, ship stores
— unauthorized access or use, incl. stowaways

X

— smuggling of weapons or equipment, weapons of mass
destruction
— use the ship to carry perpetrators and their personal equipment
— use of the ship as weapon or as means to cause damage,
destruction.
Class S requirements will be dependent upon the type of simulated equipment and/or scenario, and the defined
competence requirements.
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SECTION 10 VTS OPERATION
10.1 Simulator class - VTS operation
10.1.1 General
10.1.1.1 Simulators for the function area VTS operation may be divided into the simulator classes given in
Table 10-1.
Table 10-1 Simulators classes for the function area VTS operation
Simulator class

Description

Class A (VTS)

A full mission simulator capable of conducting “Advanced training” - training usually carried out at
the supervisory level, designed to enhance and utilize the employees' knowledge and experience
to the fullest.

Class B (VTS)

A multi task simulator capable of conducting “Basic training” - the training required in order
to carry out the functions assigned to a position. This type of training requires a high level of
supervision.

Class C (VTS)

A limited task simulator capable of conducting “Classroom training” - training carried out in a
classroom environment that enables trainees to acquire the knowledge and skills necessary to
reach the level of proficiency required to fully perform the duties of a position.

Class S (VTS)

A special tasks simulator capable of conducting “Knowledge” - information about certain facts,
theories, systems, procedures and other subject matter relevant to the duties and responsibilities
of the position.

10.2 Simulation objectives
10.2.1 Class A - VTS operation
10.2.1.1 The simulator shall be capable of simulating a realistic environment for all of the applicable IALA
recommendation V-103, competence requirements referred to in the column for class A in Table 10-2.

10.2.2 Class B - VTS operation
10.2.2.1 The simulator shall be capable of simulating a realistic environment for all of the applicable IALA
recommendation V-103, competence requirements referred to in the column for class B in Table 10-2.

10.2.3 Class C - VTS operation
10.2.3.1 The simulator shall be capable of simulating a realistic environment for all of the applicable IALA
recommendation V-103, competence requirements referred to in the column for class C in Table 10-2.

10.2.4 Class S - VTS operation
10.2.4.1 The simulator shall be capable of simulating a realistic environment for selected IALA
recommendation V-103, competence requirement referred to in the column for class S in Table 10-2.
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10.2.4.2 Overriding the requirement in [10.2.4.1], the simulator may be capable of simulating any
equipment and/or scenario, for VTS operation, for any competence requirement defined. In such a case
the relevant equipment and/or scenario, and competence requirements will be stated or referred to in the
certificate.

10.2.5 Competencies addressed by VTS operation simulator class
10.2.5.1 The competencies addressed by VTS operation simulator classes are given in Table 10-2.
Table 10-2 Competencies addressed by VTS operation simulator class
IALA V-103
reference

Competence

Class A
(VTS)

Class B
(VTS)

Class C
(VTS)

Class S
(VTS)

C

S

Table 1/1.1

Traffic management within the VTS area.

A

B

Table 2/1.2

VTS equipment.

A

B

S

Table 1/1.2

Operate equipment.

A

B

S

Table 1/1.3 Table
2/1.1

Application of nautical knowledge.

A

B

S

Table 1/1.4

Communication coordination.

A

Table 1/1.5

VHF radio.

A

B

Table 2/1.3

Demonstrate identified personal attributes
specifically related to the duties of a VTS supervisor.

A

B

S

Table 1/1.6

Demonstrate identified personal attributes
specifically related to the duties of a VTS operator.

A

B

S

Table 1/1.7 Table
2/1.4

Respond to emergency situations.

A

B

Table 2/1.5

Administration functions.

A

S

Table 2/1.6

Legal knowledge.

A

S

S
C

C

S

S

10.3 Simulator requirements
10.3.1 Detailed requirements
10.3.1.1 The VTS operation simulator shall, according to class, fulfil the requirements given in Table 10-3,
Table 10-4 and Table 10-5.
10.3.1.2 Class S requirements will be dependent upon the type of simulated equipment and/or scenario, and
the defined competence requirements.
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Table 10-3 Physical realism
Item
no.

Requirement

Class A
(VTS)

Class B
(VTS)

Class C
(VTS)

X

X

Class S
(VTS)

The following equipment shall at least be included in the simulator:
1.1.1

VTS operator workstation giving the VTS learner access to all
relevant information available in the system, together with the
ability to control system functions.

X

1.1.2

Electronic chart of the training area.

X

1.1.3

Display of information for all chart objects.

X

1.1.4

Chart overlays (warning areas, navigation channels, etc.).

X

1.1.5

Digitised radar video.

X

1.1.6

Radar target tracks (symbol, vector and ID tag depicting a target’s
position, course, speed and identity).

X

1.1.7

AIS target tracks (symbol, vector and ID tag depicting a target’s
position, course, speed and identity).

X

X

1.1.8

Bearing lines from VHF/DF bearing lines.

X

X

1.1.9

Detailed vessel data via info link to a database.

X

1.1.10 Target and buoy warnings.

X

1.1.11 System warnings.

X

1.1.12 Status and controls for VTS sensors.

X

Data from other sensors (meteorological/hydrological,CCTV, SCADA
1.1.13 (supervisory control and data acquisition), VHF/DF, AIS) shall be
possible.

X

1.1.14 The communication equipment shall include at least one VHF radio.

X

1.1.15

The simulator shall include a system for communicating with the
outside world.

X

1.1.16

It should be possible to receive real VTS data when appropriate for
special area/region specific operator training.

X

X

X

X

Class S requirements will be dependent upon the type of simulated equipment and/or scenario, and the defined
competence requirements.

Table 10-4 Behavioural realism
Item
no.

Requirement

Class A
(VTS)

2.1.1

It shall be possible to identify, correctly interpret and handle reports
from at least fifty (50) simulated vessels/target ship simultaneously.

X

2.1.2

It shall be possible to identify, correctly interpret and handle
reports from at least twenty (20) simulated vessel/target ship
simultaneously.

Standard — DNVGL-ST-0033. Edition May 2019

Class B
(VTS)

Class C
(VTS)

X

X

Class S
(VTS)

Page 87

Maritime simulator systems

DNV GL AS

Item
no.

Class A
(VTS)

Requirement

Class B
(VTS)

Class C
(VTS)

Class S
(VTS)

Class S requirements will be dependent upon the type of simulated equipment and/or scenario, and the defined
competence requirements.

Table 10-5 Operating environment
Item
no.

Class A
(VTS)

Requirement

Class B
(VTS)

Class C
(VTS)

Class S
(VTS)

Target ships

3.1.1

The simulator shall be able to display one or more chart windows
at a time. Each window shall display the whole chart or just a
segment, depending on the range and centre selected for the
window.

X

3.1.2

The simulator shall be able to present at least hundred (100)
different types of target ships.

X

3.1.3

The simulator shall be able to present at least fifty (50) different
types of target ships.

X

Class S requirements will be dependent upon the type of simulated equipment and/or scenario, and the defined
competence requirements.
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SECTION 11 SURVIVAL CRAFT AND RESCUE BOAT OPERATION
11.1 Simulator class – survival craft and rescue boat operation
11.1.1 General
11.1.1.1 Simulators for the function area survival craft and rescue boat operation may be divided into the
following simulator classes:
Table 11-1 Simulator classes for the function area survival craft and rescue boat operation
Simulator class

Description

Class A (SRO)

A full mission simulator capable of simulating launch, operation and recovery of lifeboats, rescue
boats including davit, freefall, systems and arrangements.

Class B (SRO)

A multi task simulator capable of simulating launch, and recovery of lifeboats, or rescue boats.

Class C (SRO)

A limited task simulator capable of simulating operation of lifeboats, or rescue boats.

Class S (SRO)

A special tasks simulator capable of simulating operation and/or maintenance of particular
instruments, equipment and/or defined scenarios.

11.2 Simulation objectives
11.2.1 Class A - survival craft and rescue boat operation
11.2.1.1 The simulator shall be capable of simulating a realistic environment for all of the applicable STCW
competence requirements referred to in the column for class A in Table 11-2.

11.2.2 Class B - survival craft and rescue boat operation
11.2.2.1 The simulator shall be capable of simulating a realistic environment for all of the applicable STCW
competence requirements referred to in the column for class B in Table 11-2.

11.2.3 Class C - survival craft and rescue boat operation
11.2.3.1 The simulator shall be capable of simulating a realistic environment for all of the applicable STCW
competence requirements referred to in the column for class C in Table 11-2.

11.2.4 Class S - survival craft and rescue boat operation
11.2.4.1 The simulator shall be capable of simulating a realistic environment for selected STCW competence
requirement referred to in the column for class S in Table 11-2.
11.2.4.2 Overriding the requirement in [11.2.4.1], the simulator may be capable of simulating any
equipment and/or scenario, for survival craft and rescue boat operation, for any competence requirement
defined. In such a case the relevant equipment and/or scenario, and competence requirements will be stated
or referred to in the certificate.
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11.2.5 Competencies addressed by survival craft and rescue boat operation
simulator class
11.2.5.1 The competencies addressed by survival craft and rescue boat operation simulator classes are
given in Table 11-2.
Table 11-2 Competencies addressed by survival craft and rescue boat operation simulator class

STCW reference

Competence

Class A
(SRO)

Class B
(SRO)

Class C
(SRO)

Class
S
(SRO)

Table A-VI/2-1.1

Take charge of a survival craft or rescue boat during and
after launch.

A

B

C

(S)

Table A-VI/2-1.2

Operate a survival craft engine.

A

B

C

(S)

Table A-VI/2-1.3

Manage survivors and survival craft after abandoning ship.

A

B

C

(S)

Table A-VI/2-1.4

Use locating devices, including communication and
signalling apparatus and pyrotechnics.

A

B

C

(S)

Table A-VI/2-2.1

Understand the construction, maintenance, repair and
outfitting of fast rescue boats.

A

B

C

(S)

Table A-VI/2-2.2

Take charge of the launching equipment and appliance as
commonly fitted, during launch and recovery.

A

B

(S)

Table A-VI/2-2.3

Take charge of a fast rescue boat as commonly fitted, during
launch and recovery.

A

B

(S)

Table A-VI/2-2.4

Take charge of a fast rescue boat after launch.

A

B

C

(S)

Table A-VI/2-2.5

Operate a fast rescue boat engine.

A

B

C

(S)

11.3 Simulator requirements
11.3.1 Detailed requirements
11.3.1.1 The survival craft and rescue boat operation simulator shall, according to class, fulfil the
requirements given in Table 11-3, Table 11-5 and Table 11-5.
11.3.1.2 Class S requirements will be dependent upon the type of simulated equipment and/or scenario, and
the defined competence requirements.
Table 11-3 Physical realism

Item

1.1.1

Requirement
Equipment shall be installed, mounted, and arranged in a realistic
manner.
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Item

Requirement

Class A
(SRO)

Class B
(SRO)

Class C
(SRO)

X

X

X

X

X

X

Class
S
(SRO)

The following equipment shall at least be included in the simulator:

1.1.2

1.1.3

For other than liferafts or marine evacuation systems, rudder and tiller.
When a wheel or other remote steering mechanism is also provided the
tiller shall be capable of controlling the rudder in case of failure of the
steering mechanism.
For other than liferafts or marine evacuation systems, at the
helmsman’s position the following engine functions shall be operable:
Start and stop of engine, manoeuvre forward, aft, neutral, regulation
of revolutions per minute of the engine and activation control for fireprotecting- and air supply systems if fitted on board.
At the helmsman’s position there shall also be instruments, lights etc.
showing temperature, lubricating oil pressure and number of revolutions
per minute.

1.1.4

Two-way VHF radiotelephone apparatus.

X

X

X

1.1.5

A manually controlled lamp. If the light is a flashing light it shall flash
at a rate of not less than 50 flashes and not more than 70 flashes per
min for the 12 h operating period with an equivalent effective luminous
intensity.

X

X

X

1.1.6

For other than liferafts or marine evacuation systems, an operational
compass which is luminous or provided with suitable means of
illumination.

X

X

X

1.1.7

A sea-anchor of adequate size fitted with a shock-resistant hawser.

X

X

X

1.1.8

For other than liferafts or marine evacuation systems, two efficient
painters of a length equal to not less than twice the distance from the
stowage position of the lifeboat to the waterline in the lightest seagoing
condition or 15 m, whichever is the greater.

X

X

1.1.9

Four rocket parachute flares.

X

X

X

1.1.10

Six hand flares.

X

X

X

1.1.11

Two buoyant smoke signals.

X

X

X

1.1.12

Electric torch suitable for Morse.

X

X

X

1.1.13

One whistle or equivalent sound signal.

X

X

X

1.1.14

For other than liferafts or marine evacuation systems, a searchlight with
a horizontal and vertical sector of at least 6 degrees.

X

X

X

1.1.15

Radar reflector or survival craft radar transponder.

X

X

X

1.1.16

SART (search and rescue transponder).

X

X

X

1.1.17

Satellite EPIRB (emergency position-indicating radio beacon).

X

X

X

1.1.18

For other than liferafts or marine evacuation systems, a compression
ignition engine.

X

X

X
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Item

Requirement

Class A
(SRO)

Class B
(SRO)

Class C
(SRO)

1.1.19

For other than liferafts or marine evacuation systems, the engine shall
be provided with either a manual starting system, or a power starting
system with two independent rechargeable energy sources.

X

X

X

1.1.20

For other than liferafts or marine evacuation systems, the propeller
shafting shall be so arranged that the propeller can be disengaged from
the engine. Provision shall be made for ahead and astern propulsion of
the lifeboat.

X

X

X

1.1.21

All lifeboats shall be provided with at least 1 fixed hand bilge pump
of adequate capacity. Boats with a length of 8.5 m and more shall be
provided with at least 2 pumps.

X

X

X

1.1.22

Every survival craft to be launched by a fall or falls, except a freefall lifeboat, shall be fitted with a release mechanism with two release
capabilities: normal (off-load) release capability and on-load release
capability.

X

X

1.1.23

Every survival craft shall be fitted with a device to secure a painter near
its bow.

X

X

Class
S
(SRO)

1.2 Launching appliances
1.2.1

A hydrodynamic launching platform that shall be based on a
mathematical model with 6 degrees of freedom representing a ship.

X

X

1.2.2

A simulated launching appliance shall not depend on any means other
than gravity or stored mechanical power which is independent of the
ship’s power supplies to launch the survival craft or rescue boat it
serves in the fully loaded and equipped condition and also in the light
condition. The launching appliance shall also be capable of recovering
the lifeboat with its crew.

X

X

1.2.3

An efficient hand gear shall be provided for recovery of each survival
craft and rescue boat other than fast rescue boats and free-fall lifeboat.
Hand gear handles or wheels shall not be rotated by moving parts of the
winch when the survival craft or rescue boat is being lowered or when it
is being hoisted by power.

X

X

1.2.4

Every launching appliance shall be fitted with brakes capable of stopping
the descent of the survival craft or rescue boat and holding it securely
when loaded with its full complement of persons and equipment.

X

X

1.2.5

Where a survival craft requires a launching appliance and is also
designed to float free, the float-free release of the survival craft from its
stowed position shall be automatic.

X

X

1.2.6

The simulated launching arrangement shall include the functionality to
perform correct pre-launch preparations (drain-plugs, external powersupply, etc.).

X

1.3 Additional requirements for launching appliances for free-fall lifeboats
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Class A
(SRO)

Class B
(SRO)

1.3.1

The launching appliance shall be arranged so as to preclude accidental
release of the lifeboat in its unattended stowed position. If the means
provided to secure the lifeboat cannot be released from inside the
lifeboat, it shall be so arranged as to preclude boarding the lifeboat
without first releasing it.

X

X

1.3.2

The release mechanism shall be arranged so that at least two
independent actions from inside the lifeboat are required in order to
launch the lifeboat.

X

X

1.3.3

A 6 DOF motion platform.

X

Item

Requirement

Class C
(SRO)

Class
S
(SRO)

1.4 Additional requirements for launching appliances for fast rescue boats

1.4.1

The launching appliance shall be fitted with a device to dampen the
forces due to interaction with the waves when the fast rescue boat is
launched or recovered. The device shall include a flexible element to
soften shock forces and a damping element to minimize oscillations.

X

X

1.4.2

The winch shall be fitted with an automatic high-speed tensioning
device which prevents the wire from going slack in all sea state
conditions in which the fast rescue boat is intended to operate.

X

X

1.4.3

The winch brake shall have a gradual action. When the fast rescue boat
is lowered at full speed and the brake is applied sharply, the additional
dynamic force induced in the wire due to retardation shall not exceed
0.5 times the working load of the launching appliance.

X

X

X

X

X

X

X

X

1.5 Additional requirements for totally enclosed lifeboats
1.5.1

The engine and transmission shall be controlled from the helmsman’s
position.

1.6 Additional requirements for fire – protected lifeboats

1.6.1

A water spray system shall be permanently installed and shall be
capable of working effectively for at least 8 minutes and shall cover
all the areas of the superstructure and hull above the waterline. The
suction of the water spray system shall be positioned as low as possible
in the boat. Start and stop of the water pump shall be an easy operation
by 1 person near the helmsman’s position.
An air system with a capacity of at least 10 minutes supply for the total
number of people and engine.

1.6.2

From the helmsman’s position it shall be possible to read and adjust the
pressure in the atmosphere inside the boat in relation to the outside
pressure.

X

X

1.7 Additional requirements for rescue boats
1.7.1

A rescue boat shall be fitted with an inboard engine or outboard motor.
If it is fitted with an outboard motor, the rudder and tiller may form part
of the engine.

X

X

X

1.8 Additional requirements for fast rescue boats
1.8.1

A 6 DOF motion platform enabling experience in G-forces.
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Requirement

Class A
(SRO)

Class B
(SRO)

Class C
(SRO)

1.8.2

The normal equipment of a fast rescue boat shall include a VHF radio
communication set which is hands-free. (Hands-free VHF radio may only
be supplied as dummy device).

X

X

X

1.8.3

Dead man switch-release to body/survival suit.

X

X

1.8.4

It shall be possible to simulate either water jet or propeller propulsion.

X

X

Item

Class
S
(SRO)

X

Class S requirements will be dependent upon the type of simulated equipment and/or scenario, and the defined
competence requirements.

Table 11-4 Behavioural realism
Item

Class A Class B Class C Class S
(SRO)
(SRO)
(SRO)
(SRO)

Requirement
The simulator shall include hydrodynamic models of:

2.1.1

— a glass-reinforced plastic lifeboat, approximately 8 metres in length
and

X

X

X

— a glass reinforced plastic rescue boat with an inboard or outboard
engine.
2.1.2

The hydrodynamic model shall provide realistically ship-to-ship
interaction effects between the mother ship and the rescue boat
including interaction with the mother ship bow wave.

X

X

X

2.1.3

The hydrodynamic model shall provide realistically dynamic wave and
wind shadowing effect the mother ship and the rescue boat.

X

X

X

X

X

X

2.1.4

For training proficiency in fast rescue boats the simulator shall in
addition include hydrodynamic models of:
— a fast rescue boat (rigid, RIB or inflatable).

2.1.5

The simulation of the hydrodynamic model shall be based on a
mathematical model with 6 degrees of freedom.

X

X

X

2.1.6

The model shall realistically simulate hydrodynamics in open water
conditions, including the effects of wind forces, wave forces, tidal stream
and currents.

X

X

X

2.1.7

The model shall realistically simulate hydrodynamics in restricted
waterways, including shallow water and bank effects, interaction with
other ships and sheer current.

X

X

X

2.1.8

The model shall realistically simulate ample stability in a seaway and
sufficient freeboard when loaded with their full complement of persons
and equipment, and be capable of being safely launched under all
conditions of trim of up to 10° and list of up to 20º

X

X

X

2.1.9

The model shall realistically simulate maintaining positive stability
when in an upright position in calm water and loaded with their full
complement of persons and equipment and holed in any one location
below the waterline, assuming no loss of buoyancy material and no
other damage.

X

X

X
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Item

Class A Class B Class C Class S
(SRO)
(SRO)
(SRO)
(SRO)

Requirement

2.1.10

The model shall realistically simulate the launch into the water
when loaded with their full complement of persons and equipment.
The consequences and influence on operation of an uneven weight
distribution in the lifeboat shall be reflected.

X

X

2.1.11

The model shall realistically simulate the launch and towing when the
ship is making headway at a speed of 5 knots in calm water.

X

X

2.1.12

The speed of a lifeboat when proceeding ahead in calm water, when
loaded with its full complement of persons and equipment and with all
engine powered auxiliary equipment in operation, shall be at least 6
knots and at least 2 knots when towing the largest life raft carried on
the ship loaded with its full complement of persons and equipment or its
equivalent.

X

X

2.1.13

(Off-load) release capability shall only release the survival craft or
rescue boat when it is waterborne or when there is no load on the
hooks, and not require manual separation of the lifting ring or shackle
from the jaw of the hook.

X

X

2.1.14

On-load release capability shall release the survival craft or rescue
boat t with a load on the hooks. This release shall be so arranged as
to release the lifeboat under any conditions of loading from no load
with the lifeboat waterborne to a load of 1.1 times the total mass of the
lifeboat when loaded with its full complement of persons and equipment.

X

X

2.1.15

The simulator shall provide an engine sound, reflecting the power output
on the survival craft or rescue boat.

X

X

2.2.1

The stability of the lifeboat model shall be such that it is inherently
or automatically self-righting when loaded with its full or a partial
complement of persons and equipment and all entrances and openings
are closed watertight and the persons are secured with safety belts.

X

X

X

2.2.2

The engine and engine installation shall be capable of running in any
position during capsize and continue to run after the lifeboat returns
to the upright or shall automatically stop on capsizing and be easily
restarted after the lifeboat returns to the upright.

X

X

X

2.2.3

The model in the simulator shall be able to capsize due to incorrect
behaviour in certain sea-conditions.

X

X

X

X

2.2 Additional requirements for totally enclosed lifeboats

2.3 Additional requirements for free-fall lifeboat
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Item

Class A Class B Class C Class S
(SRO)
(SRO)
(SRO)
(SRO)

Requirement
Each free-fall lifeboat shall make positive headway immediately after
water entry and shall not come into contact with the ship after a freefall launching against a trim of up to 10 degrees and a list of up to 20
degrees either way from the certification height when fully equipped and
loaded with:

2.3.1

1) its full complement of persons

X

X

X

X

2.4.1

Fast rescue boats shall be provided with sufficient fuel, suitable for use
throughout the temperature range expected in the area in which the
ship operates, and be capable of manoeuvring, for a period of at least 4
h, at a speed of at least 20 knots in calm water with a crew of 3 persons
and at least 8 knots when loaded with its full complement of persons
and equipment.

X

X

X

2.4.2

Fast rescue boats shall be self-righting or capable of being readily
righted by not more than two of their crew.

X

X

X

2.4.3

— Engines in fast rescue boats shall stop automatically or be stopped
by the helmsman’s emergency release switch, should the fast rescue
boat capsize. When the fast rescue boat has righted, each engine
or motor shall be capable of being restarted provided that the
helmsman’s emergency release, if fitted, has been reset.

X

X

X

2.4.4

— Unless there are mirror-like conditions, it shall not be possible to
hold the throttle or steering wheel in one position. While planing, in
displacement mode it would be possible.

X

2) occupants so as to cause the centre of gravity to be in the most
forward position
3) occupants so as to cause the centre of gravity to be in the most aft
position
4) its operating crew only
5) calm waters.
Each free-fall lifeboat shall be fitted with a release system which shall:
1) have two independent activation systems for the release mechanisms
which may only be operated from inside the lifeboat and be marked in a
colour that contrasts with its surroundings

2.3.2

2) be so arranged as to release the boat under any condition of loading
from no load up to at least 200% of the normal load caused by the fully
equipped lifeboat when loaded with the number of persons for which it
shall be approved
3) be adequately protected against accidental or premature use
4) be designed to test the release system without launching the lifeboat.

2.4 Additional requirements for fast rescue boats
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Item

Class A Class B Class C Class S
(SRO)
(SRO)
(SRO)
(SRO)

Requirement
— Wave dynamics, wave directions, wave shapes and wave lengths,
being airborne and landing should create the learning moments
regarding:
— decision-making

2.4.5

X

— incorrect use of throttle and rudder
— finding headings suitable for planning the boat
— staying on top of a wave
— avoiding critical situations
— forced feedback to steering.

Class S requirements will be dependent upon the type of simulated equipment and/or scenario, and the defined
competence requirements.

Table 11-5 Operating environment
Item

Class A Class B Class C Class S
(SRO)
(SRO)
(SRO)
(SRO)

Requirement

3.1 Targets

3.1.1

The simulator shall be able to present at least two (2) different types of
target ships, each equipped with a mathematical model, which accounts
for motion, drift and steering angles according to forces induced by
current, wind or wave.

X

X

X

X

X

X

The simulator shall be equipped with targets enabling search and
rescuing persons from the sea, assisting a ship in distress and
responding to emergencies which arise in port. Such targets shall at
least be:
— rocket parachute flares
— hand flares
— buoyant smoke signals
3.1.2

— SART (search and rescue transponder).
— satellite EPIRB (emergency position-indicating radio beacon)
— lifeboat
— liferaft
— rescue helicopter
— rescue aircraft
— people in water
— own ship or installation.

3.2 Inside view
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Item

Class A Class B Class C Class S
(SRO)
(SRO)
(SRO)
(SRO)

Requirement
The simulator shall provide a realistic visual scenario of the release
mechanism which is so designed and installed that crew members from
inside the lifeboat can clearly determine when the system is ready for
lifting by:

3.2.1

— directly observing that the movable hook portion or the hook
portion that locks the movable hook portion in place is properly and
completely reset at each hook; or

X

X

3.3.1

The simulator shall provide a realistic visual scenario by day, dusk or by
night, including variable meteorological visibility, changing in time. It
shall be possible to create a range of visual conditions, from dense fog
to clear conditions.

X

X

X

3.3.2

The visual system and/or a motion platform shall replicate movements
of own ship according to 6 degrees of freedom.

X

X

X

3.3.3

The view shall be updated with a frequency of at least 30 Hz measured
in a typical visual scene for the intended exercises and have an angular
resolution of 2, 5 arc minutes.

X

X

X

3.3.4

The projection of the view shall be placed at such a distance and in
such a manner from cockpit windows that accurate visual bearings may
be taken to objects in the scene. It shall be possible to use binocular
systems for observations.

X

X

3.3.5

The visual system shall present the outside world by a view around the
horizon (360 degrees). The horizontal field of view may be obtained by
a view of at least 240 degrees and where the rest of the horizon may be
panned (to move the “camera”).

X

3.3.6

The visual system shall present the outside world by a view of at least
120 degrees horizontal field of view. In addition, at least the horizon
from 120 degrees port to 120 degrees starboard shall be able to be
visualised by any method.

3.3.7

The visual system shall show objects with sufficient realism (detailed
enough to be recognised as in real life).

X

X

X

3.3.8

The visual system shall show pennant, hawsers, wires and towing
lines with sufficient realism in accordance with the forces effecting the
tension.

X

X

X

X

X

— observing a non-adjustable indicator that confirms that the
mechanism that locks the movable hook portion in place is properly
and completely reset at each hook; or
— easily operating a mechanical indicator that confirms that the
mechanism that locks the movable hook in place is properly and
completely reset at each hook.
3.3 Outside view

X

3.4 Outside sound
3.4.1

The simulator shall be capable of providing environmental sound
according to conditions simulated.

3.5 Navigated waters
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Item

Class A Class B Class C Class S
(SRO)
(SRO)
(SRO)
(SRO)

Requirement

3.5.1

The simulator shall provide at least two different wave spectra, variable
in direction height and period.

X

X

X

3.5.2

The simulator shall provide a realistic set of wind waves including white
caps according to the Beaufort wind force scale.

X

X

X

3.5.3

The simulator shall provide a realistic set of bow wave, sea spray and
wakes in accordance with boats power output, speed and weather
conditions.

X

X

X

X

X

3.6 Additional requirements for rescue boats

3.6.1

Every rescue boat shall be so arranged that an adequate view forward,
aft and to both sides is provided from the control and steering position
for safe launching and manoeuvring and, in particular, with regard
to visibility of areas and crew members essential to man-overboard
retrieval and marshalling of survival craft.

Class S requirements will be dependent upon the type of simulated equipment and/or scenario, and the defined
competence requirements.
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SECTION 12 OFFSHORE CRANE OPERATION
12.1 Simulator class - offshore crane operation
12.1.1 General
12.1.1.1 Simulators for the function area offshore crane operation may be divided into the following
simulator classes:
Table 12-1 Simulator classes for the function area offshore crane operation
Simulator class

Description

Class A (OSC)

A full mission offshore/subsea crane simulator with authentic crane controls and crane cabin.
Seamless visual system are included.

Class B (OSC)

A multi task offshore /subsea crane simulator with authentic crane controls.

Class C (OSC)

A limited task simulator with non - authentic crane control equipment. Limited visual view. Useful
only for entry level training.

Class S (OSC)

A special tasks simulator capable of simulating operation and/or maintenance of particular crane
instruments, and/or defined operations.

Class P (OSC)

A product specific simulator capable of simulating a total offshore crane operation, including
emergency situations. The simulator shall reflect the actual crane characteristics and responses
accurately.

12.2 Simulation objectives
12.2.1 Class A - offshore crane operation
12.2.1.1 The simulator shall be capable of simulating a realistic environment for all of the applicable OMHEC
G03 training standard of crane operator, rigger and banksman offshore requirements referred to in the
column for class A in Table 12-2.

12.2.2 Class B - offshore crane operation
12.2.2.1 The simulator shall be capable of simulating a realistic environment for all of the applicable OMHEC
G03 training standard of crane operator, rigger and banksman offshore requirements referred to in the
column for class B in Table 12-2.

12.2.3 Class C - offshore crane operation
12.2.3.1 The simulator shall be capable of simulating a realistic environment for all of the applicable OMHEC
G03 training standard of crane operator, rigger and banksman offshore requirements referred to in the
column for class C in Table 12-2.
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12.2.4 Class S - offshore crane operation
12.2.4.1 The simulator shall be capable of simulating a realistic environment for selected OMHEC G03
training standard of crane operator, rigger and banksman offshore requirements referred to in the column for
class S in Table 12-2.
12.2.4.2 Overriding the requirement in [12.2.4.1], the simulator may be capable of simulating any
equipment and/or scenario, for offshore crane operation, for any competence requirement defined. In such a
case the relevant equipment and/or scenario, and competence requirements will be stated or referred to in
the certificate.

12.2.5 Class P – offshore crane operation
12.2.5.1 The simulator shall be capable of simulating a realistic environment for all OMHEC G03 training
standard of crane operator, rigger and banksman offshore requirement referred to in the column for class P in
Table 12-2.
12.2.5.2 A class P simulator shall reflect the actual crane characteristics and responses accurately regarding
function, configuration and control system specified by the crane manufacturer.

12.2.6 Competencies addressed by offshore crane operation simulator class
12.2.6.1 The competencies addressed by offshore crane operation simulator classes are given in Table 12-2.
Table 12-2 Competencies addressed by offshore crane operation simulator class
OMHEC TS
reference

Competence

Class A
(OSC)

Class B
(OSC)

Class C
(OSC)

Class S
(OSC)

Class P
(OSC)

C

(S)

(P)

(S)

(P)

Table 3.3.1

Perform planning of lifting operation.

A

B

Table 3.3.2

The implementation of regulations and standards.

A

B

Table 3.3.3

Coordinate lifting operation with all personnel involved.

A

B

C

(S)

(P)

Table 3.3.4

General and safety checks of crane, lifting equipment
and load.

A

B

C

(S)

(P)

Table 3.3.5

Instruct and carry out the communication-procedures.

A

B

C

(S)

(P)

Table 3.3.6

Assessment of risks/hazards.

A

B

C

(S)

(P)

Table 3.3.7

Know and assess distribution of forces.

A

B

(S)

(P)

Table 3.3.8

Lifting operations at the offshore location; deck work
and load-unload a supply vessel.

A

B

(S)

(P)

Table 3.3.9

Observing safety measures when working with the
offshore crane.

A

B

(S)

(P)

Table 3.3.10

Parking the crane (boom spec) according to the
company/manufacturers procedures.

A

B

(S)

(P)
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12.3 Simulator requirements
12.3.1 Detailed requirements
12.3.1.1 The offshore crane operation simulator shall, according to class, fulfil the requirements given in
Table 12-3, Table 12-4 and Table 12-5.
12.3.1.2 Class S requirements will be dependent upon the type of simulated equipment and/or scenario, and
the defined competence requirements.
Table 12-3 Physical realism

Item

Requirement

Class A
(OSC)

Class B
(OSC)
X

1.1.1

Equipment and controls shall be installed, mounted, and
arranged in a realistic manner.

X

1.1.2

Crane cabin or chair placed on a motion platform.

X

1.1.3

Crane cabin or chair with simulated effects for motion with
seamless visual system.

Class C
(OSC)

Class
S
(OSC)

Class P
(OSC)
X
X

X

The following equipment shall at least be included in the crane operator cabin:
Operator’s seat with offshore crane operation controls for
physical crane start and stop switches including an emergency
stop push-button (MOPS, AOPS, emergency lowering):
— luff down cut-out override
— warning horn push-switch
— luffing up/down
1.1.4

— slew left/right
— lowering and hoisting

X

X

X

X

X

— knuckle out/in
— constant tensioning push-button
— service switch, with key
— personnel transfer switch, with key
— over-lower limit override, with key.
According to standard NS-EN 13852-1.
Features for engine/HPU monitoring as appropriate including:
— engine oil pressure indicator
— engine coolant temperature indicator
1.1.5

— engine speed indicator
— battery voltmeter

X

X

— battery ammeter
— engine water level/hydraulic oil level indicator
— HPU instrumentation as required.
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Item

Class A
(OSC)

Requirement

Class B
(OSC)

Class C
(OSC)

Class
S
(OSC)

Class P
(OSC)

Controls appropriate for the simulated crane for operation of:
— luff down cut-out override
— warning horn push-switch
— luffing up/down and left/right
1.1.6

— lowering and hoisting
— knuckle out/in

X

X

X

X

— constant tensioning
— service switch
— personnel transfer switch
— over-lower limit override.
Controls appropriate for the simulated crane for operation of:
— common alarm
— selector sea state
— alarm reset
— motor start/motor running
1.1.7

— emergency operation for all crane functions
— emergency lowering main hoist

X

X

— emergency lowering whip hoist
— hoist selector whip/main
— controllers locked/released
— load chart selector/crane mode
— boom lights.
Controls, display and safety functions as for the actual
simulated crane:
1.1.8

X

— MOPS
— AOPS
— ETC.

1.1.9

A safe load indicator displays that measures load, moment and
radius and indicates safe or hazardous conditions.

X

X

X

1.1.10

A boom angle indicator that displays the current boom angle as
a result of boom up/down operation.

X

X

X

1.1.11

Additional boom angles and telescope position indicators as for
the actual simulated crane.

X

X

Feature for crane equipment monitoring as appropriate:
— swing pressure
1.1.12

— brake pressure

X

— air pressure

X

— emergency load release indicator
— boom hoist pressure
— hook speed, direction and paid out length.
1.1.13

Feature for crane equipment monitoring as for the actual
simulated crane.
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Item

1.1.14

Requirement
Alarm display showing the correct alarm message with every
system failure.

Class
S
(OSC)

Class A
(OSC)

Class B
(OSC)

Class C
(OSC)

Class P
(OSC)

X

X

X

X

X

X

X

X

X

X

X

X

X

X

One LCD colour display screen shall be fitted in the crane cabin,
with possibility to switch between the two cameras.
1.1.15

1.1.16

One camera with zoom function shall be fitted to the boom tip
to show the hook, and one above machinery to show spooling
on the drums.
A durable copy of the load chart(s) shall be present inside the
driver’s cabin.

Communication equipment including both VHF and UHF radio
to enable the crane operator to be in continuous contact with a
supply vessel and personnel on the platform.
1.1.17

The equipment shall be located such that the operator may
select channels whilst seated. The unit shall be equipped with
a gooseneck microphone. Push-to-talk switch shall be placed
on top of left crane control handle. Unit shall be supplied with
a toggle switch to quickly change from UHF to VHF and viceversa.

1.1.18

Instrument for indication of relative wind direction and speed.

X

1.1.19

Bankman/slinger operator station with equipment to control the
movement and work tasks for the operator. UHF radio must be
present for communication. The station must have at least one
separate visual view.

X

1.1.20

The instructor station shall provide an interface to control the
bankman/slinger operator during the crane operations and shall
be capable of displaying the common set of operations of the
bankman/slinger.

X

X

X

(X)

X

Class S and P requirements will be dependent upon the type of simulated equipment and/or scenario, and the defined
competence requirements.

Table 12-4 Behavioural realism
Item

Class A Class B Class C Class S Class P
(OSC)
(OSC)
(OSC)
(OSC) (OSC)

Requirement

2.1.1

The simulator should be able to simulate offshore cranes on
three (3) different units. Fixed unit, floating unit and ship
mounted. Motions shall be based on a mathematical model with
six (6) degrees of freedom for the motions of the simulated
unit.

X

2.1.2

Movements of the motion platform must reflect the actual load
condition for the crane and unit movements.

X

Standard — DNVGL-ST-0033. Edition May 2019

X

X

X

X

Page 104

Maritime simulator systems

DNV GL AS

Item

Class A Class B Class C Class S Class P
(OSC)
(OSC)
(OSC)
(OSC) (OSC)

Requirement

2.1.3

The hydrodynamic model shall realistically simulate all floating
units hydrodynamics in open water conditions, including the
effects of wind forces, wave forces, tidal stream and currents
and interaction with other ships.

X

X

X

X

2.1.4

The simulator shall include mathematical models of at least the
types of own ship or semi-submersible platforms relevant to
the training objectives.

X

X

X

X

2.1.5

The simulator shall provide a crane engine/HPU sound,
reflecting the power output.

X

X

2.1.6

The simulator shall include wire rope slings, flat webbing
slings, round slings, shackles and eyebolts with correct SWL in
accordance with the chosen configuration.

X

X

X

X

X

X

X

X

X

The simulator shall include loads that can be picked up/laid
down from a moving rig to/from a moving vessels and may
include the following types:
— containers
— pipe racks
— anchors
2.1.7

— personnel baskets
— chemical tanks & containers
— barrels
— lumber
— steel coils
— MOB vessel
— hoses
— subsea equipment and tools, etc.

2.1.8

The simulator shall include at least one supply boat model for
cargo transfer operations.

X

X

2.1.9

The wire rope must accurately model resultant forces from the
load, boom swing, inertia and elasticity, as each crane operator
counteracts the swing by slew movement compensation.

X

X

The simulator shall include advanced load models with
hydrostatic and hydrodynamic effects on submerged loads.

X

X

2.1.11

When breaking load is reached on a wire, the wire should break
and be slack and have no effect on the vessels models.

X

X

2.1.12

Realistic physical rope model parameterized to match different
rope characteristics and modelled tension and weight.

X

X

X

2.1.13

When the handles of the winch is operated the winch must
respond in a realistic way. It has to run with the speed
corresponding to the handle settings, the load on the winch
and brake settings.

X

X

X

2.1.10

X

(X)

Class S and P requirements will be dependent upon the type of simulated equipment and/or scenario, and the defined
competence requirements.

Standard — DNVGL-ST-0033. Edition May 2019

Page 105

Maritime simulator systems

DNV GL AS

Table 12-5 Operating environment

Item

Class A Class B Class C
(OSC)
(OSC)
(OSC)

Requirement

Class
S
(OSC)

Class P
(OSC)

Outside view

3.1.1

The simulator shall provide a realistic visual scenario by day,
dusk or by night, including variable meteorological visibility,
changing in time. It shall be possible to create a range of visual
conditions, from dense fog to clear.

X

3.1.2

The visual system and/or a motion platform shall replicate
movements of own platform/ship according to 6 degrees of
freedom.

X

3.1.3

The view shall be updated with a frequency of at least 30 Hz
measured in a typical visual scene for the intended exercises
and have an angular resolution of ≤ 2.5 arc minutes.

X

3.1.4

The visual system shall present the outside world by a (full)
view180-degree lateral view and 60 degrees above the horizon
to 90 degrees below the horizon (looking down to the supply
boat).

X

3.1.5

The visual system shall show objects with sufficient realism
(detailed enough to be recognised as in real life).

X

X

X

X

3.1.6

The field of view of the visual system shall cover the actual
work area for the simulated crane.

X

X

X

X

3.1.7

The visual system must be able to create shadows from at least
one light source.

X

X

X

X

3.1.8

The visual system shall be capable of showing the effects of
searchlight.

X

X

X

X

3.1.9

The visual system shall show main and whip line cables with
sufficient realism in accordance with the tension.

X

X

X

X

X

X

X

X

X

X

X

X

X

Outside sound
3.1.10

The simulator shall be capable of providing environmental
sound according to conditions simulated.

Wave, wind and current dynamics
3.1.11

The simulator shall provide at least two different wave spectra,
variable in direction height and period.

X

X

X

3.1.12

The simulator shall provide at least one wind spectrum, variable
in direction, height and turbulence.

X

X

X

3.1.13

The simulator shall provide a current model variable in
direction, depth and speed.

X

X

(X)

Class S and P requirements will be dependent upon the type of simulated equipment and/or scenario, and the defined
competence requirements.
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SECTION 13 REMOTELY OPERATED VEHICLE OPERATION
13.1 Simulator class - remotely operated vehicle operation
13.1.1 General
13.1.1.1 Simulators for the function area remotely operated vehicle operation may be divided into the
following simulator classes:
Table 13-1 Simulator classes for the function area remotely operated vehicle operation
Simulator class

Description

Class A (ROV)

A full mission simulator capable of simulating a realistic physics engine and creates an accurate
visual representation with a fit for purpose graphics engine.

Class B (ROV)

A multi task simulator capable of simulating a quasi-realistic physics engine and creates a suitable
visual representation.

Class C (ROV)

A limited task simulator capable of simulating a general purpose physics and graphics engine.

Class S (ROV)

A special tasks simulator capable of simulating system specific hardware.

13.2 Simulation objectives
13.2.1 Class A - remotely operated vehicle operation
13.2.1.1 The simulator shall be capable of simulating a realistic environment for all of the applicable IMCA
C 005 Rev. 2 competence requirements referred to in the column for class A in Table 13-2.

13.2.2 Class B - remotely operated vehicle operation
13.2.2.1 The simulator shall be capable of simulating a realistic environment for all of the applicable IMCA
C 005 Rev. 2 competence requirements referred to in the column for class B in Table 13-2.

13.2.3 Class C - remotely operated vehicle operation
13.2.3.1 The simulator shall be capable of simulating a realistic environment for all of the applicable IMCA
C 005 Rev. 2 competence requirements referred to in the column for class C in Table 13-2.

13.2.4 Class S - remotely operated vehicle operation
13.2.4.1 The simulator shall be capable of simulating a realistic environment for selected IMCA C 005 Rev. 2
competence requirement referred to in the column for class S in Table 13-2.
13.2.4.2 Overriding the requirement in [13.2.4.1], the simulator may be capable of simulating any
equipment and/or scenario, for remotely operated vehicle operation, for any competence requirement
defined. In such a case the relevant equipment and/or scenario, and competence requirements will be stated
or referred to in the certificate.
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Guidance note:
The IMCA C 014 Guidance on the use of simulators suggests scope of use for the various simulator classes. Below an example of
what type of simulator is required for training in the different phases:
a)

b)

c)

class A:
—

advanced training

—

task rehearsal

—

concept familiarization

—

equipment familiarization

—

basic training

class B:
—

concept familiarization

—

task rehearsal

—

equipment familiarization

—

basic training

class C:
—

d)

concept familiarization

class S:
—

system specific.
---e-n-d---o-f---g-u-i-d-a-n-c-e---n-o-t-e---

13.2.5 Competencies addressed by remotely operated vehicle operation
simulator class
13.2.5.1 The competencies addressed by remotely operated vehicle operation simulator classes are given in
Table 13-2.
Table 13-2 Competencies addressed by remotely operated vehicle operation simulator class
IMCA C 005
Rev. 2 reference

Competence

Class A
(ROV)

Class B Class C
(ROV)
(ROV)

Class
S
(ROV)

R/R20/000/01
01, R/R01/000/01
01, R/R11/000/01
01, R/R02/000/01
01, R/R12/000/01

Safety

X

X

(S)

01, R/R03/000/01
01, R/R13/000/01
01, R/R04/000/01
01, R/R14/000/01
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IMCA C 005
Rev. 2 reference

Competence

Class A
(ROV)

Class B Class C
(ROV)
(ROV)

Class
S
(ROV)

R/R20/000/02
02, R/R01/000/02
02, R/R11/000/02
02, R/R02/000/02
02, R/R12/000/02

Emergency response

X

X

(S)

Communication and personnel skills

X

X

(S)

R/R03/000/04
04, R/R04/000/04

Preventative maintenance

X

X

(S)

R/R02/000/05

ROV operations

X

X

X

(S)

R/R03/000/06
06, R/R04/000/04

Piloting an ROV (piloting/technical)

X

X

X

(S)

R/R04/000/05

ROV systems

X

X

X

(S)

R/R04/000/07

Safe operating techniques

X

X

X

(S)

02, R/R03/000/02
02, R/R13/000/02
02, R/R04/000/02
02, R/R14/000/02
R/R02/000/03
03, R/R12/000/03
03, R/R03/000/03
03, R/R13/000/03
03, R/R04/000/03
03, R/R14/000/03

13.3 Simulator requirements
13.3.1 Detailed requirements
13.3.1.1 The remotely operated vehicle operation simulator shall, according to simulator class, fulfil the
requirements given in Table 13-3, Table 13-4 and Table 13-5.
13.3.1.2 Class S requirements will be dependent upon the type of simulated equipment and/or scenario, and
the defined competence requirements.
Table 13-3 Physical realism
Requirement

Class A
(ROV)

Class B
(ROV)

Controls and displays shall be arranged in a similar way to an offshore
ROV console.

X

X

Item
1.1.1

Class C
(ROV)

Class S
(ROV)
X

ROV model
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Item

Requirement

Class A
(ROV)

Class B
(ROV)

Class C
(ROV)

Class S
(ROV)

1.1.2

Each simulated ROV model shall look and behave like the ROV it
represents.

X

X

X

X

1.1.3

The ROV model shall have an altimeter that indicates its height above
objects.

X

X

X

X

1.1.4

The ROV shall have at least one manipulator provided. Each simulated
manipulator shall look and behaves like the manipulator it represents.

X

X

Monitoring
1.1.5

A simulator main screen that includes all the information the pilot will
need to operate the vehicle and shall be designed to look and feel of a
typical ROV control panel.

X

X

X

1.1.6

A digital display that includes real time displays of thruster gain,
light intensity, vehicle heading and depth, camera angle, water
temperature, date and time.

X

X

X

1.1.7

A digital sonar display to assist in navigation and obstacle avoidance
as well as surveying missions. The sonar display shall provide an
accurate sonar image, considering position, orientation, frequency and
range on a typical interface.

X

X

1.1.8

The ROV shall have a dynamic tether that displays the length of tether
in the water as well as its relative tension.

X

X

1.1.9

Navigation data shall include the ROV heading, depth, altitude (height
above the bottom) and speed. The data shall be displayed in an
overlay on the pilot’s screen.

X

X

1.1.10

Controls for thrusters enabling full control of thruster gain.

X

X

1.1.11

Navigation controls, e.g. joysticks, shall be equivalent to those used
offshore.

X

1.1.12

Each manipulator shall be operated through hardware controls
(equivalent to offshore).

X

1.1.13

The pilot shall be able to select between each camera view available.

X

X

X

1.1.14

The pilot shall be able to control each pan and tilt unit available.

X

X

X

1.1.15

The pilot shall be able to dim appropriate lights.

X

X

X

1.1.16

It shall be possible to winch the tether in and out by the pilot.

X

X

X

1.1.17

A (heave) motion compensator that can either be active or passive/
reactive.

X

X

X

1.1.18

A launch and recovery system for TMS operations, enabling the ROV to
be docked into and released from the TMS.

X

Control
X

X
X

Instructor station
1.1.19

The separate instructor’s station shall be provided with a global 3D
view.
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Item

Requirement

Class A
(ROV)

Class B
(ROV)

Class C
(ROV)

Class S
(ROV)

1.1.20

The instructor shall be able to control the water visibility.

X

X

X

1.1.21

The instructor shall be able to control the water current strength and
direction.

X

X

X

Class S requirements will be dependent upon the type of simulated equipment and/or scenario, and the defined
competence requirements.

Table 13-4 Behavioural realism
Item

Requirement

Class A
(ROV)

Class B
(ROV)

Class C
(ROV)

2.1.1

The ROV models shall consist of a rigid body with six (6) DOF (surge,
sway, heave, pitch, roll and yaw), capable of solving the forces affecting
the simulated objects.

X

X

X

X

X

X

Class S
(ROV)

The ROV models shall be capable of solving external forces and
moments acting on the underwater vehicle:
— added mass due to the inertia of the surrounding fluid
2.1.2

— hydrodynamic damping due to effects like skin friction, vortex
shedding, and energy carried away by generated surface waves
— restoring forces due to the vehicle’s weight and buoyancy
— currents
— thruster/propeller forces
— control surface/rudder forces.

2.1.3

It shall be possible for the ROV to be deployed from a vessel that
automatically follows the ROV (follow sub mode).

X

2.1.4

The simulator shall include exercise areas including data for landmass,
depth, buoys tides and visuals as appropriate used for the relevant
training objectives.

X

X

2.1.5

It shall be possible to simulate tasks in a dynamic environment with full
object interaction using accurate mechanical, dynamics and collision
data.

X

X

X

X

X

Sonar
2.1.6

The sonar generation reproduction of the expected data string shall be
generic or from recognized sonar products allowing the use of off the
shelf topside equipment.
Heave interactions

2.1.7

2.1.8

It shall be possible to simulate the effects on equipment as a
consequence of heave.
Tether
The tether shall respond appropriately to the surrounding environment.

X

X

X

Class S requirements will be dependent upon the type of simulated equipment and/or scenario, and the defined
competence requirements.
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Table 13-5 Operating environment
Item

Requirement

Class A
(ROV)

Class B
(ROV)

Class C
(ROV)

Class S
(ROV)

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Visuals
3.1.1
3.1.2

3.1.3

3.1.4

The visuals shall have a full immersive 3D environment with accurate
viewport.
Visibility
It shall be possible to change from clear and tranquil to zero visibility.
Lighting
It shall be possible to turn lights on/off.
Camera controls
It shall be possible to operate the cameras and adjust the focus.

X

Environmental
Current
3.1.5

3.1.6

It shall be possible to change the current speed and surge, where surge
simulates the cyclical motion of waves in shallow water.
Sea state
It shall be possible to vary the sea state.
Sea floor interaction

3.1.7

the consequences of working near or on the sea floor, i.e. thruster kick
up, clouding, suction, etc.
Turbidity

3.1.8

It shall be possible to set the cloudiness of the water from dense to
clear.

X

Class S requirements will be dependent upon the type of simulated equipment and/or scenario, and the defined
competence requirements.

Table 13-6 Casualty simulation
Item

Requirement

Class A
(ROV)

Class B
(ROV)

Class C
(ROV)

Class S
(ROV)

Casualties caused during piloting operations
4.1.1

It shall be possible to simulate damage caused by excessive strain on
umbilical.

X

X

4.1.2

It shall be possible to simulate damage caused by collision impact.

X

X

Casualties triggered by the instructor
4.1.3

It shall be possible for the instructor to introduce video display
casualties.

X

X

4.1.4

It shall be possible for the instructor to introduce thruster control
casualties.

X

X
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Item

Requirement

Class A
(ROV)

Class B
(ROV)

4.1.5

It shall be possible for the instructor to introduce instrument display
casualties.

X

X

4.1.6

It shall be possible for the instructor to introduce sonar display
casualties.

X

X

Class C
(ROV)

Class S
(ROV)

Class S requirements will be dependent upon the type of simulated equipment and/or scenario, and the defined
competence requirements.
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SECTION 14 FISHERY OPERATION
14.1 Simulator class
14.1.1 General
14.1.1.1 Simulators for the function area fishery operation may be divided into the following simulator
classes:
Table 14-1 Simulator classes for the function area fishery operation
Simulator class

Description

Class A (FISH)

A full mission simulator capable of simulating a total shipboard fishery operation situation,
including the capability for advanced manoeuvring in restricted waterways.

Class B (FISH)

A multi task simulator capable of simulating a total shipboard fishery operation situation, but
excluding the capability for advanced manoeuvring in restricted waterways.

Class C (ROV)

A limited task simulator capable of simulating a shipboard fishery operation situation for limited
(instrumentation or blind) navigation and collision avoidance.

Class S (FISH)

A special tasks simulator capable of simulating operation and/or maintenance of particular fishery
instruments, and/or defined navigation/manoeuvring scenarios.

14.2 Simulation objectives
14.2.1 Class A - Class A - fishery operation
14.2.1.1 The simulator shall be capable of simulating a realistic environment for all of the applicable STCWF competence requirements referred to in the column for class A in Table 14-2.

14.2.2 Class B - fishery operation
14.2.2.1 The simulator shall be capable of simulating a realistic environment for all of the applicable STCWF competence requirements referred to in the column for class B in Table 14-2.

14.2.3 Class C - fishery operation
14.2.3.1 The simulator shall be capable of simulating a realistic environment for all of the applicable STCWF competence requirements referred to in the column for class C in Table 14-2.

14.2.4 Class S - fishery operation
14.2.4.1 The simulator shall be capable of simulating a realistic environment for selected STCW-F
competence requirement referred to in the column for class S in Table 14-2.
14.2.4.2 Overriding the requirement in [14.2.4.1], the simulator may be capable of simulating any
equipment and/or scenario, for fishery operation, for any competence requirement defined. In such a case
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the relevant equipment and/or scenario, and competence requirements will be stated or referred to in the
certificate.

14.2.5 Class notations - fishery operation
14.2.5.1 In addition to the simulator class A, B, C or S a reference to a class notation in accordance with the
DNV GL rules for classification: Ships can be obtained for describing special features and capabilities of the
simulator.

14.2.6 Competencies addressed by fishery operation simulator class
14.2.6.1 The competencies addressed by fishery operation simulator classes are given in Table 14-2.
Table 14-2 Competencies addressed by fishery operation simulator class
STCW-F
Appendix to
regulation 1

Competence

Class A
(FISH)

Class B
(FISH)

Class C
(FISH)

Class S
(FISH)

2.1

Voyage planning and navigation for all conditions.

A

B

(S)

2.2

Position determination.

A

B

(S)

3.2

Demonstrate knowledge of basic principles to be
observed in keeping a navigational watch as prescribed
in chapter IV.

A

B

C

(S)

4.1

Demonstrate, using a radar simulator or, when not
available, manoeuvring board, knowledge of the
fundamentals of radar and ability in the operation and
use of radar, and in the interpretation and analysis of
information obtained from the equipment.

A

B

C

(S)

5.1

Ability, using terrestrial and celestial means, to
determine and apply the errors of the magnetic and
gyro-compasses.

A

B

C

(S)

6.1

Knowledge of meteorological instruments and their
application.

A

B

C

(S)

6.2

Ability to apply meteorological information available.

A

B

C

(s)

6.3

Knowledge of characteristics of various weather
systems, including, at the discretion of the Party, tropical
revolving storms and avoidance of storm centres and the
dangerous quadrants.

A

B

C

(S)

6.4

Knowledge of weather conditions, such as fog, liable to
endanger the vessel.

A

B

C

(S)

6.5

Ability to use appropriate navigational publications on
tides and currents.

A

B

C

(S)

6.6

Ability to calculate times and heights of high and low
water and estimate the direction and rate of tidal
streams.

A

B

C

(S)
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STCW-F
Appendix to
regulation 1

Class A
(FISH)

Competence

Class B
(FISH)

Class C
(FISH)

Class S
(FISH)

7.1

Manoeuvring and handling of a fishing vessel in all
conditions.

A

8.1

General knowledge of the principal structural members of
a vessel and the proper names of the various parts.

A

B

C

(S)

8.2

Knowledge of the theories and factors affecting trim and
stability and measures necessary to preserve safe trim
and stability.

A

B

C

(S)

8.3

Demonstrate ability to use stability data, stability and
trim tables and pre-calculated operating conditions.

A

B

C

(S)

8.4

Knowledge of effects of free surfaces and ice accretion,
where applicable.

A

B

C

(S)

8.5

Knowledge of effects of water on deck.

A

B

C

(S)

8.6

Knowledge of the significance of weather tight and
watertight integrity.

A

B

C

(S)

9.1

The stowage and securing of the catch on board vessels,
including fishing gear.

A

B

C

(S)

9.2

Loading and discharging operations, with special regard
to heeling moments from gear and catch.

A

B

C

(S)

12.1

Precautions when beaching a vessel.

A

(S)

12.2

Action to be taken prior to, and after, grounding.

A

(S)

12.3

Action to be taken when the gear becomes fast to the
ground or other obstruction.

A

B

(S)

12.4

Floating a grounded vessel, with and without assistance.

A

B

(S)

12.5

Action to be taken following a collision.

A

B

(S)

12.6

Temporary plugging of leaks.

A

B

C

(S)

12.7

Measures for the protection and safety of crew in
emergencies.

A

B

C

(S)

12.8

Limiting damage and salving the vessel following a fire or
explosion.

A

B

(S)

12.9

Abandoning ship.

A

B

(S)

12.11

Rescuing persons from a ship in distress or from a wreck.

A

B

(S)

12.12

Man-overboard procedures.

A

B

(S)

12.13

Towing and being towed.

A

B

(S)

16.1

General knowledge of the principles and basic factors
necessary for the safe and efficient use of all subsystems and equipment required by the global maritime
distress and safety system (GMDSS).

A

B

Standard — DNVGL-ST-0033. Edition May 2019

(S)

C

(S)

Page 116

Maritime simulator systems

DNV GL AS

STCW-F
Appendix to
regulation 1

Competence

Class A
(FISH)

Class B
(FISH)

Class C
(FISH)

Class S
(FISH)

16.2

Knowledge of navigational and meteorological
warning systems and the selection of the appropriate
communication services.

A

B

C

(S)

16.3

Knowledge of the adverse effect of misuse of such
communication equipment.

A

B

C

(S)

16.5

Ability to transmit and receive signals by morse light and
to use the International Code of Signals.

A

17.2

A thorough knowledge of emergency procedures,
musters and drills.

A

B

(S)

18.1

A thorough knowledge of the merchant ship search and
rescue manual (MERSAR).

A

B

(S)

20.1.1

Demonstrate the use of sextant, pelorus, azimuth mirror
and ability to plot position, course and bearings.

A

B

(S)

20.2

Demonstrate thorough knowledge of the content,
application and intent of the Convention on the
International Regulations for Preventing Collisions at
Sea, 1972.

A

B

(S)

20.2.1

By the use of small models displaying proper signals or
lights or by the use of a navigation light simulator.

A

B

C

(S)

20.3.1

By observation of radar simulators or manoeuvring
boards.

A

B

C

(S)

Class A
(FISH)

Class B
(FISH)

Class C
(FISH)

Class S
(FISH)

A

B

3.2

Thorough knowledge of and ability to use navigational
charts and publications such as sailing directions, tide
tables, notices to mariners and radio navigational
warnings.

A

B

4.1

Demonstrate, using a radar simulator or, when not
available, manoeuvring board, knowledge of the
fundamentals of radar and ability in the operation and
use of radar, and in the interpretation and analysis of
information obtained from the equipment.

A

B

STCW-F
Appendix to
regulation 2

Competence

(S)

Ability to determine the vessel' s position by the use
of:
1) landmarks;
3.1

2) aids to navigation, including lighthouses, beacons
and buoys; and
3) dead reckoning, taking into account winds, tides,
currents, and speed by propeller revolutions per
minute and by log.
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STCW-F
Appendix to
regulation 2

Competence

Class A
(FISH)

Class B
(FISH)

Class C
(FISH)

A

B

A

B

C

A

B

C

A

B

A

B

Class S
(FISH)

Electronic systems of position-fixing and navigation
6

Ability to determine the ship's position by the use of
electronic navigational aids to the satisfaction of the
party.
Vessel stability

15

Demonstrate ability to use stability data, stability and
trim tables and pre-calculated operating conditions.
Catch handling and stowage

16

Knowledge of safe handling and stowage of catch and
the effect of these factors on the safety of the vessel.
Search and rescue

19

Adequate knowledge of search and rescue procedures
based on the merchant ship search and rescue manual
(MERSAR).
Prevention of pollution of the marine environment.

20

Knowledge of the precautions to be observed to
prevent pollution of the marine environment.

14.3 Simulator requirements
14.3.1 Detailed requirements
14.3.1.1 The fishery operation simulator shall, according to simulator class, fulfil the requirements given in
Table 14-3, Table 14-4 and Table 14-5.
Class S requirements will be dependent upon the type of simulated equipment and/or scenario, and the
defined competence requirements.
Table 14-3 Physical realism
Class A
Class B Class C
(FISHNAV) (FISH) (FISH)

Item

Requirement

1.1.1

Equipment, consoles and workstations shall be installed, mounted,
and arranged in a ship-like manner in accordance with design criteria
described in DNV GL rules for classification: Ships and/or DNV GL
rules for classification: High speed and light craft as appropriate to
the ship types represented in the simulator.

X

X

X

X

Class
S
(FISH)

The following equipment shall at least be included in the simulator:

1.1.2

Controls of propulsion plant operations, including engine telegraph,
pitch-control and thrusters. There shall be indicators for shaft(s)
revolutions and pitch of propeller(s). There shall be controls for at
least one propeller and one bow thruster.
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Item

Class A
Class B Class C
(FISHNAV) (FISH) (FISH)

Requirement

1.1.3

Controls of propulsion plant operations.

1.1.4

Controls of propulsion plant for mooring operations. By any method,
it shall be possible to observe the ship's side and the dock during
operation of such controls.

X

1.1.5

Controls of auxiliary machinery. There shall be controls for at least
two auxiliary engines, including electric power supply control.

X

1.1.6

Steering console, including recognised facilities for hand steering
and automatic steering with controls for switch over. There shall be
indicators of rudder angle and rate of turn.

X

X

1.1.7

Steering compass and bearing compass (or repeater) with an
accuracy of at least 1 degree.

X

X

1.1.8

Steering compass.

1.1.9

At least one radar/ARPA display/unit (automatic radar plotting aid).
It shall be possible to simulate both a 10 cm and a 3 cm radar. The
radar shall be capable to operate in the stabilised relative motion
mode and sea and ground stabilised true motion modes (see STCW
Section A-1/12.4. and 5 and paragraph 2 of section B-I/12).

X

X

1.1.10

Communication equipment in accordance with GMDSS (global
maritime distress safety system) framework, covering at least
the requirements for relevant area (where simulated navigation is
planned for). (See STCW paragraph 72 of section B-I/12 and section
5 of this standard.)

X

X

1.1.11

Communication equipment including at least one VHF (very high
frequency) radio with DSC features.

1.1.12

The simulator shall include a communications system that will allow
for internal ship communications to be conducted.

X

X

1.1.13

ECDIS (electronic chart display and information system) displaying
selected information from a system electronic navigational chart
(SENC) with positional information from navigation sensors
like AIS and radar to assist the mariner in route planning and
route monitoring, and by displaying additional navigation-related
information. (See STCW paragraph 35 of section B-I/12.)

X

X

1.1.14

GPS (global positioning system), echo-sounder and speed log
showing speed through the water (1axis) for ships below 50 000
GRT and in addition speed and distance over ground in forward and
athwart ship direction for ships above 50 000 GRT.

X

X

X

1.1.15

Instrument for indication of relative wind direction and force.

X

X

X

1.1.16

Sound panel according to the rules of the road.

X

X

X

1.1.17

Instrument for indication of navigational lights.

X

X

1.1.18

Function for transmitting visual signals (Morse lamp).

X

X

1.1.19

Control system for fire detection, fire alarm and lifeboat alarm.

X

X

Class
S
(FISH)

X

X

X
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Item

Class A
Class B Class C
(FISHNAV) (FISH) (FISH)

Requirement

1.1.20

AIS (automatic identification system).

X

1.1.21

Ship borne meteorological instrument.

X

Class
S
(FISH)

X

Fish finding section
1.2.1

Echo sounders.

X

X

X

1.2.2

Net sounders.

X

X

X

1.2.3

Multi beam sonar's.

X

X

X

1.2.4

Gear control section with facilities for fishing gear operation,
including different gear sensors.

X

X

1.2.5

Sonar section with facilities for sonar and echo sounder operation.

X

X

1.2.6

Automatic trawl control section with facilities for training on
automatic trawl survey systems.

X

X

Fish-catching section
1.3.1

Engine telegraph with pitch control for two (2) propellers located at
forward bridge as appropriate to the simulated vessel(s).

X

1.3.2

Thruster control for bow and stern thrusters located at forward
bridge as appropriate to the simulated vessel(s).

X

1.3.3

Thruster control for azimuth propeller located at forward bridge as
appropriate to the simulated vessel(s).

X

1.3.4

Control for two (2) rudders (synchronic and independent) located at
forward bridge as appropriate to the simulated vessel(s).

X

1.3.5

Engine telegraph with pitch control for two (2) propellers located at
aft bridge as appropriate to the simulated vessel(s).

X

X

1.3.6

Thruster control for bow and stern thrusters located at aft bridge as
appropriate to the simulated vessel(s).

X

X

1.3.7

Thruster control for azimuth propeller located at aft bridge as
appropriate to the simulated vessel(s).

X

X

1.3.8

Control for two (2) rudders (synchronic and independent) located at
aft bridge as appropriate to the simulated vessel(s).

X

X

1.3.9

A joystick giving possibility to control manoeuvring equipment as
selected located at aft bridge.

X

X

1.3.10

Winch control panel located at aft bridge that will display line
tension, payout, and speed.

X

X

1.3.11

Winch computer located at aft bridge.

X

X

1.3.12

Clutch panel located at aft bridge.

X

X

1.3.13

Control handles for winches enabling, haul in, pay out, and control of
spooling gear located at aft bridge.

X

X
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Item

Class A
Class B Class C
(FISHNAV) (FISH) (FISH)

Requirement

1.3.14

Fishery display to observe the dynamic behaviour of his vessel and
the fishing gear in both top and side views during the catching
operations. The shoals of fish and the bottom, with obstacles, shall
also be displayed.

X

X

1.3.15

Two monitors where the winch operator chooses between a
selections of cameras showing the different winches to give a full
coverage of the winch.

X

X

Class
S
(FISH)

1.4 Additional requirements for simulators intended for training in ice navigation (see STCW Section B-V/
g)

1.4.1

Two speed and distance measuring devices. Each device should
operate on a different principle, and at least one device should be
capable of being operated in both the sea and the ground stabilized
mode.

X

X

1.4.2

Searchlight controllable from conning positions.

X

X

1.4.3

Manually operated flashing red light visible from astern to indicate
when the ship is stopped.

X

X

1.4.4

VDR (voyage data recorder) or capability for vessel history track and
learner actions log from the instructor and the assessor position.

X

X

1.4.5

Equipment capable of receiving ice, icing warnings, and weather
information charts.

X

X

1.4.6

Anchoring and towing arrangements.

X

X

1)

Class S requirements will be dependent upon the type of simulated equipment and/or scenario, and the defined
competence requirements.

Table 14-4 Behavioural realism
Item

Requirement

Class A
(FISH)

Class B
(FISH)

Class C
(FISH)

2.1.1

The simulation of own ship shall be based on a mathematical model
with 6 degrees of freedom.

X

X

X

2.1.2

The model shall realistically simulate own ship hydrodynamics in open
water conditions, including the effects of wind forces, wave forces,
tidal stream and currents.

X

X

X

2.1.3

The model shall realistically simulate own ship hydrodynamics in
restricted waterways, including shallow water and bank effects,
interaction with other ships and direct, counter and sheer currents.

X

2.1.4

The simulator shall include mathematical models of at least the types
of own ship relevant to the training objectives.

X

X

2.1.5

The simulator shall include at least one tug model that can realistically
simulate tug assistance during manoeuvring and escort operations
by any method. It must be possible to simulate pull, push, reposition
towing and escorting.

X

X
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Requirement

Class A
(FISH)

2.1.6

The tug model shall be affected by own ship's speed and as such
include degrading performance depending on the type of tug
simulated. It should be possible to operate with both conventional and
tractor tugs having different characteristics and response times.

X

2.1.7

The simulator shall include exercise areas including correct data for
landmass, depth, buoys tidal streams and visuals as appropriate to
the nautical charts and publications used for the relevant training
objectives.

X

2.1.8

The simulator shall include exercise areas including correct data
for landmass, depth, buoys and tidal streams as appropriate to
the nautical charts and publications used for the relevant training
objectives.

2.1.9

The radar simulation equipment shall be capable of model weather,
tidal streams, current, shadow sectors, spurious and false echoes and
other propagation effects, and generate coastlines, navigational buoys
and search and rescue transponders (see STCW Section A-1/12.4.2).

Item

Class B
(FISH)

Class C
(FISH)

Class S
(FISH)

X

X

X

X

X

X

X

X

X

X

X

X

The ARPA simulation equipment shall incorporate the facilities for:
— manual and automatic target acquisition
— past track information
2.1.10

— use of exclusion areas
— vector/graphic time-scale and data display
— trial manoeuvres.
See STCW-F Section A-1/12.5.
The ECDIS simulation equipment shall incorporate the facilities for:
— integration with other navigation systems
— own position
— sea area display

2.1.11

— mode and orientation
— chart data displayed
— route monitoring
— user-created information layers
— contacts (when interfaced with AIS and/or radar tracking)
— radar overlay functions (when interfaced).

2.1.12

The simulator shall provide an own ship engine sound, reflecting the
power output.

X

2.1.13

The simulator shall provide capabilities for realistically conduct
anchoring operations by any method. The model shall realistically
simulate own ship hydrodynamics in interaction with applicable anchor
and chain dimensions with different bottom holding grounds, including
the effects of wind forces, wave forces, tidal stream and currents.

X
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Requirement

Class A
(FISH)

The simulator shall provide capabilities for realistically simulate the
function of mooring and tug lines and how each line functions as part
of an overall system taking into account the capacities, safe working
loads, and breaking strengths of mooring equipment including mooring
wires, synthetic and fibre lines, winches, anchor windlasses, capstans,
bitts, chocks and bollards.

X

Item

2.1.14

Class B
(FISH)

Class C
(FISH)

Class S
(FISH)

The exercise scenarios shall include:

2.1.15

1)

fish shoals

2)

obstacles

3)

bottom maps with different bottom types

4)

different fishing vessel types

5)

different trawl types

6)

different purse seine types

7)

different towed bodies

8)

tide and tidal effects

9)

current effects, bottom and surface

X

X

X

X

X

X

X

X

10) simulated disturbances
11) environmental effects.
Single fish:

2.1.16

1)

dimension - in three axis (incl. mean upper - and mean lower
depth limits)

2)

density - mean level and variation (number of fish per 1000 m )

3)

target strength, mean value and RMS deviation in db

4)

position

5)

heading and speed

6)

depth and depth rate.

3

Plankton and shoals:

2.1.17

1)

dimension - in three axis (incl. mean upper - and mean lower
depth limits)

2)

density - mean level and variation (number of fish per 1000 m )

3)

RMS deviation

4)

horizontal correlation lengths

5)

mean value and RMS deviation of volume backscattering strength
( db)

6)

horizontal and vertical correlation lengths of lumps and voids

7)

position

8)

heading and speed

9)

depth and depth rate.

3

Submerged layers
Various submerged layers of different phenomena shall be specified:
2.1.18

Water layers of different temperatures, affecting the performance of
the sonic equipment. Surface and deep sea current layers affecting the
vessel and/or the fishing gear.
A scattering layer affecting the sonic equipment.
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Item

Requirement

Class A
(FISH)

Class B
(FISH)

X

X

X

X

X

X

X

X

X

X

Class C
(FISH)

Class S
(FISH)

Background noise/sea state
2.1.19

Frequency dependant ambient noise shall be related to the actual
wind force, direction and sea state used in the actual scenario. Vessel
roll and heave shall modify the calculated depth. Different random
noise levels and thermal noise affecting the sonic equipment shall be
specified adding to an enhanced realism.
Seabed/information
Seabed/information maps shall be imported from electronic charts.

2.1.20

As for the seabed characteristics a number of variables shall be
specified. Different seabed characteristics affecting the sonic equipment
and the trawl. Such data shall be inserted as part of the seabed
as mud, sand or rock. The different seabed characteristics shall be
analysed on relevant equipment if the signal is extracted from the echo
sounder. Different types of obstacles can be specified to illustrate how
these can create operational limitations during fishing. The obstacles
shall be defined by:
1)

position

2)

height

3)

diameter

4)

echo strength

5)

collision resistance.

Fish-finding equipment

2.1.21

The simulator shall stimulate real- or stylised instruments, either single
or multi beam sonar's (incl. multi beam echosounders) with parameters
selected by the instructor. Different types of echo and net sounders
shall be connected to the relevant modules. The transducer type (incl.
split beam and towed fish) shall be defined by the instructor. The
simulator response is based on the transmitted power, pulse duration
and frequency in every ping. The sound absorption shall be calculated
from international recognised models and echo amplitude shall be
within 1 dB from a theoretical correct value. This is of vital importance
when an echo integrator is used in the scenario.
Fishing gear

2.2.22

The simulator shall include mathematical models for the fishing gear,
towed bodies and the vessel. The parameters in these models shall
be altered by the instructor to meet the requirements of his training
program.
Manual gear control and monitoring section

2.1.23

Manual gear control section shall allow the student to operate the
fishing gear winches and to observe the results of his operations on the
console instruments and the fishery display.
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Item

Requirement

Class A
(FISH)

Class B
(FISH)

X

X

X

X

Class C
(FISH)

Class S
(FISH)

Fishery display
2.1.24

A fishery display - colour graphic monitor - shall allow the student to
observe the behaviour of the fishing gear and the vessel in plan and
profile views. The warps and trawl gear. The vessel echogram or sonar
data from trawl mounted transducer.
All relevant data from the acoustic trawl monitoring system.
Winch panel
From the winch panel the following information shall be obtained:

2.1.25

1)

when in trawl simulation mode:

2)

warp length indicators - port and starboard

3)

warp tension indicators - port and starboard

4)

winch control lever - port

5)

winch control lever - starboard

6)

clutch and brake control

7)

when in purse seine simulation mode:

8)

line length indicator - aft and fore

9)

line tension indicator - aft and fore

10) winch control lever - fore
11) winch control lever - aft.
2.2 Additional requirements for simulators intended for training in ice navigation (see STCW Section BV/g. Guidance regarding training of masters and officers for ships operating in polar waters)
2.2.1

The own ship model shall realistically simulate hydrodynamics in
interaction with solid ice edge.

X

X

2.2.2

The own ship model shall realistically simulate hydrodynamics and ice
pressure in interaction with solid ice.

X

X

2.2.3

The own ship model shall realistically simulate the effects of reduced
stability as a consequence of ice accretion.

X

X

X

X

X

X

It shall be possible to simulate the effect of the following ice conditions
with variations:
2.2.4

— ice type
— ice concentration
— ice thickness.

2.2.5

It shall be possible to realistically simulate the towing of own ship own ship, and own ship target ship and target own ship. It shall be
possible to introduce different towing gear like rope or steel wire with
different strength and elasticity, forward, stern and side towing.

Class S requirements will be dependent upon the type of simulated equipment and/or scenario, and the defined
competence requirements.
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Table 14-5 Operating environment
Class A
(FISH)

Class B
(FISH)

Class C
(FISH)

3.1.1

The simulator shall be able to present different types of target
ships, each equipped with a mathematical model, which accounts
for motion, drift and steering angles according to forces induced by
current, wind or wave.

X

X

X

3.1.2

The targets shall be equipped with navigational and signal - lights,
shapes and sound signals, according to rules of the road. The signals
shall be individually controlled by the instructor, and the sound
signals shall be directional and fade with range. Each ship shall have
an aspect recognisable at a distance of six (6) nautical miles in clear
weather. A ship under way shall provide relevant bow- and stern
wave.

X

X

X

X

X

X

3.1.5

The simulator shall provide a realistic visual scenario by day, dusk or
by night, including variable meteorological visibility, changing in time.
It shall be possible to create a range of visual conditions, from dense
fog to clear conditions.

X

X

3.1.6

The visual system and/or a motion platform shall replicate
movements of own ship according to 6 degrees of freedom.

X

3.1.7

The view shall be updated with a frequency of at least 30 Hz
measured in a typical visual scene for the intended exercises and
have an angular resolution of ≤ 2.5 arc minutes.

X

Item

Requirement

Class S
(FISH)

Targets

The simulator shall be equipped with targets enabling search and
rescuing persons from the sea, assisting a ship in distress and
responding to emergencies which arise in port. Such targets shall at
least be:
— rocket parachute flares
— hand flares
3.1.3

— buoyant smoke signals
— SART (search and rescue transponder)
— satellite EPIRB (emergency position-indicating radio beacon)
— lifeboat
— life raft
— rescue helicopter
— rescue aircraft
— people in water.

3.1.4

The simulator shall be able to present at least 100 target ships at
the same time, where the instructor shall be able to programme 20
voyage routes for each target ship individually (see STCW Section
A-1/12.4.3).

X

Outside view
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Requirement

Class A
(FISH)

3.1.8

The projection of the view shall be placed at such a distance and
in such a manner from the bridge windows that accurate visual
bearings may be taken to objects in the scene. It shall be possible to
use binocular systems for observations.

X

3.1.9

The visual system shall present the outside world by a view around
the horizon (360 degrees). The horizontal field of view may be
obtained by a view of at least 240 degrees and where the rest of the
horizon may be panned (to move the camera).

X

3.1.10

The visual system shall present a vertical view from the workstations
for navigation, traffic surveillance and manoeuvring enabling the
navigator to detect and monitor objects visually on the sea surface
up to the horizon within the required horizontal field of view when
the ship is pitching and rolling. In addition by any method, it shall
be possible to observe the ship's side and the dock during mooring
operations.

X

3.1.11

The visual system shall present the outside world by a view of at
least 120 degrees horizontal field of view. In addition, at least the
horizon from 120 degrees port to 120 degrees starboard must be
able to be visualised by any method.

3.1.12

The visual system shall present all navigational marks according to
charts used.

X

X

3.1.13

The visual system shall show objects with sufficient realism (detailed
enough to be recognised as in real life).

X

X

3.1.14

The visual system shall show mooring and towing lines with sufficient
realism in accordance with the forces effecting the tension.

X

3.1.15

The visual system shall provide a realistic set of bow wave, sea
spray and wakes in accordance with ships power output, speed and
weather conditions.

X

3.1.16

The visual system shall provide a realistic set of flue gas emission
and waving flag effect in accordance with ships power output, speed
and weather conditions.

X

Item

Class B
(FISH)

Class C
(FISH)

Class S
(FISH)

X

X

X

Outside sound
3.1.17

The simulator shall be capable of providing environmental sound
according to conditions simulated.

X

Navigated waters
3.1.18

The navigated waters shall include a current pattern, changeable in
time, according to the charts used. Tidal waters shall be reflected.

X

X

X

3.1.19

The simulation shall include the depth according to charts used,
reflecting water level according to tidal water situation.

X

X

X

3.1.20

The simulator shall provide at least two different wave spectra,
variable in direction height and period.

X

X

3.1.21

The visual system shall provide a realistic set of wind waves including
white caps according to the Beaufort wind force scale.

X

X
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Item

Class A
(FISH)

Requirement

Class B
(FISH)

Class C
(FISH)

Class S
(FISH)

3.2 Additional requirements for simulators intended for training in ice navigation (see STCW Section B-V/
g. Guidance regarding training of masters and officers for ships operating in polar waters)
3.2.1

The visual system shall be capable of showing concentrations of solid
and broken ice of different thickness.

X

X

3.2.2

The visual system shall be capable of showing the result of
icebreaking including opening, twin breaking and compacting
channel.

X

X

3.2.3

The visual system shall be capable of showing the effects of
searchlight.

X

X

3.2.4

The visual system shall be capable of showing the effects of the ice
accretion to the own ship model.

X

X

X

X

Deck view
Trawling shall include visual effects, parameters and operations such
as:

3.3.1

1)

fishing gear operations

2)

setting the net

3)

pay out bridles

4)

doors in water

5)

pay out and haul warps

6)

haul in bridles

7)

haul net aboard.

3.3.2

Wire and chains shall bend around objects such as wire guides.

X

X

3.3.3

Slack wire and chain shall be shown as slack. Any tension should
make the wire lift from the deck, indicating a catenary curve.

X

X

3.3.4

When breaking load is reached on a wire or chain, they should break
and be slack on deck.

X

X

3.3.5

It shall be possible to command and view the deck crew. This action
can be controlled by the instructor.

X

X

Class S requirements will be dependent upon the type of simulated equipment and/or scenario, and the defined
competence requirements.
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SECTION 15 ADVANCED FIREFIGHTING
15.1 Simulator class – advanced firefighting
15.1.1 General
15.1.1.1 Simulators for the function area advanced firefighting may be divided into the simulator classes
given in Table 15-1.
Table 15-1 Simulators for the function area advanced firefighting
Simulator class

Description

Class A (AFFS)

A full mission simulator capable of simulating a ship bridge
or safety command centre, accommodation and machinery
spaces where the physical configuration where multiple
stations require learners to operate in a virtual ship like
environment through a head mount display (HMD) or
human computer interface (HCI)

Class B (AFFS)

A multi task simulator capable of simulating a bridge or
safety command centre, accommodation and machinery
spaces where at least one station requires learners to
operate in a virtual ship like environment through a head
mount display (HMD) or human computer interface (HCI).

Class C (AFFS)

A limited task simulator capable of simulating a ship bridge
or safety command centre, accommodation and machinery
spaces where learners can operate from a workstation for
procedural training.

Class S (AFFS)

A special tasks simulator capable of simulating any single
parts of the requirements.

15.2 Simulation objectives
15.2.1 Class A - advanced firefighting
15.2.1.1 The simulator shall be capable of simulating a realistic environment for all the applicable STCW
competence requirements referred to in the column for Class A in Table 15-2.

15.2.2 Class B - advanced firefighting
15.2.2.1 The simulator shall be capable of simulating a realistic environment for all the applicable STCW
competence requirements referred to in the column for Class B inTable 15-2.

15.2.3 Class C - advanced firefighting
15.2.3.1 The simulator shall be capable of simulating a realistic environment for all the applicable STCW
competence requirements referred to in the column for Class C inTable 15-2.
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15.2.4 Class S - advanced firefighting
15.2.4.1 The simulator shall be capable of simulating any system and/or scenario for advanced firefighting,
for any competence requirement defined. In such a case the relevant advanced firefighting system and/or
scenario will be stated or referred to in the certificate.

15.2.5 Competencies addressed by advanced firefighting simulator class
15.2.5.1 The competencies addressed by advanced firefighting simulator classes are given in [15.2].
Table 15-2 Competencies addressed by advanced firefighting simulator class

STCW reference

Competence

Class Class Class Class
A
B
C
S
(AFFS) (AFFS) (AFFS) (AFFS)

Table A-VI/3.1

Control firefighting operations aboard ships.

A

B

(S)

Table A-VI/3.2

Organize and train fire parties.

A

B

(S)

15.3 Simulator requirements
15.3.1 Detailed requirements
15.3.1.1 The advanced firefighting simulator shall, according to class, fulfil the requirements given inTable
15-3, Table 15-4 and Table 15-5.
Table 15-3 Physical realism
Item
no.

Requirement

Class Class Class Class
A
B
C
S
(AFFS) (AFFS) (AFFS) (AFFS)

1.1.1

Equipment, consoles and workstations shall be arranged in a ship-like manner
with a virtual or physical room for ship bridge or safety command centre and at
least one additional room for fire station, accommodation and machinery spaces.

X

X

1.1.2

The simulator virtual space shall visually be in accordance with the appropriate
fire and safety plan for the simulated ship.

X

X

X

1.1.3

A physical fire and safety plan appropriate for the simulated ship shall be present.
Paper or PDF.

X

X

X

X

X

The following equipment shall at least be included in the simulator:
1.1.4

The simulator shall be able to simulate at least two fire station teams with up
to four (4) members in each team where one member in each team will have a
controller (fire team leader) and will oversee the operation.

1.1.5

The simulator shall be able to simulate a fire station team with up to four (4)
members where one member in each team will have a controller (fire team
leader) and will oversee the operation.
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Item
no.

Requirement

Class Class Class Class
A
B
C
S
(AFFS) (AFFS) (AFFS) (AFFS)

1.1.6

The simulator shall contain a virtual space in order to perform operation in the
ship accommodation and engine room.

X

X

1.1.7

The simulator shall have dedicated physical areas in order to separate the
management team from the fire teams.

X

X

1.1.8

The simulator shall include a communications system that will allow for internal
ship and ship to shore communications to be conducted.

X

X

X

1.19

Control system for fire detection, fire alarm, control of watertight fire doors and
lifeboat alarm as appropriate for the simulated vessel.

X

X

X

1.1.10

Control system for ventilation in ship accommodation and engine room as
appropriate for the simulated vessel.

X

X

X

1.1.11

Control system for water mist, sprinkler and/or foam system in engine room
spaces as appropriate for the simulated vessel.

X

X

X

X

X

X

1.1.12 Fixed smoke detectors in accordance with the simulated ship safety plan.

X

1.1.13

Fixed manual fire alarm calling points in accordance with the simulated ship safety
plan.

X

X

X

1.1.14

Control system for carbon dioxide fire extinguishing system in accordance with the
simulated ship safety plan.

X

X

X

1.1.15

Water and foam fire extinguishing system in accordance with the simulated ship
safety plan.

X

X

X

1.1.16

The fire stations in the virtual space shall contain heat protective clothes, flash
lights and breathing apparatus in accordance with the simulated ship safety plan.

X

X

X

X

X

1.1.18 Water tight doors as appropriate for the simulated vessel.

X

X

1.1.19 Ventilation control, including smoke extractor.

X

X

1.1.20 Shut off system for oil systems.

X

X

1.1.21 At least one lifeboat shall be graphically presented in the virtual space.

X

X

1.1.22 Functions for simulating external communication.

X

The facilities for local operation in the simulated virtual machinery spaces shall
consist of one or more operating stations. The local operating station(s) shall at
least give means to operate the following:
— bilge water system
1.1.17 — fire pump system
— emergency fire pump system
— fixed water mist system
— sprinkler or foam system.

1)

Class S requirements will be dependent upon the type of simulated equipment and/or scenario and the defined
competence requirements.
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Table 15-4 Behavioural realism
Item
no.

Class
Class
Class
Class
A
B(AFFS) C(AFFS) S(AFSS)
(AFFS)

Requirement

2.1.1

The simulator shall be capable of providing an illustration or function
representing fire in one or more compartments including ships engine room.

X

X

X

2.1.2

The simulator shall be capable of providing an illustration or function
representing missing persons in the virtual space, in one or more
compartments including ships engine room.

X

X

X

2.1.3

The simulator shall provide a calculation model for the distribution of fire and
smoke.

X

X

X

2.1.4

The simulator shall simulate the extinguishing of fire by means of water, foam
or CO2 appropriate to the burning scenario.

X

X

X

2.1.5

The simulator shall provide a calculation model for water inrush in predefined
compartments.

X

X

X

2.1.6

The simulator shall provide functions for moving persons around the simulated
ship.

X

X

X

2.1.7

The simulator shall provide functions that enable the trainee to move around
the ship searching for missing persons.

X

X

X

2.1.8

The simulator shall provide sounds, reflecting fire, evacuation and CO2 release
alarms.

X

X

Table 15-5 Operating environment
Class Class Class Class
A
B
C
S
(AFFS) (AFFS) (AFFS) (AFFS)

Item
no.

Requirement

3.1.1

It shall be possible to visually view the distribution of smoke and fire based on the
learners' location in the simulated ship`s virtual space.

X

X

3.1.2

It shall be possible for the learner to walk, run or crawl when moving around
inside the simulated ship virtual space.

X

X

3.1.3

It shall be possible for the learner to select and operate fire extinguishing
appliances inside the simulated ship`s virtual space.

X

X

3.1.4

It shall be possible for the learner to simulate use of fire protective clothing and
breathing apparatus inside the simulated ship virtual space.

X

X

X

X

X

X

It shall be possible for the learner to operate doors and emergency exits. This
includes as appropriate for the simulated ship:
3.1.5

— normal accommodation doors fire doors
— watertight doors emergency exits
— fire escapes.

3.1.6

The simulator shall be capable of reducing the visible perception of the fire teams
as it appears in dark or smoked conditions.
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Item
no.

3.1.7

Requirement
Physical lights in the simulator physical area shall have the possibility to be
controlled by the simulator software.
Normal light, emergency light and blackout shall be according to the simulated
model initial condition.

Class Class Class Class
A
B
C
S
(AFFS) (AFFS) (AFFS) (AFFS)

X

Table 15-6 Operating environment
Class Class Class Class
A
B
C
S
(AFFS) (AFFS) (AFFS) (AFFS)

Item
no.

Requirement

3.1.1

It shall be possible to visually view the distribution of smoke and fire based on the
learners' location in the simulated ship`s virtual space.

X

X

3.1.2

It shall be possible for the learner to walk, run or crawl when moving around
inside the simulated ship virtual space.

X

X

3.1.3

It shall be possible for the learner to select and operate fire extinguishing
appliances inside the simulated ship`s virtual space.

X

X

3.1.4

It shall be possible for the learner to simulate use of fire protective clothing and
breathing apparatus inside the simulated ship virtual space.

X

X

X

X

X

X

It shall be possible for the learner to operate doors and emergency exits. This
includes as appropriate for the simulated ship:
3.1.5

— normal accommodation doors fire doors
— watertight doors emergency exits
— fire escapes.

3.1.6

3.1.7

The simulator shall be capable of reducing the visible perception of the fire teams
as it appears in dark or smoked conditions.
Physical lights in the simulator physical area shall have the possibility to be
controlled by the simulator software.
Normal light, emergency light and blackout shall be according to the simulated
model initial condition.
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APPENDIX A HYDRODYNAMIC SHIP MODELS
A.1 Application
The requirements in this appendix apply to the modelling of hydrodynamic ship models intended for use in a
maritime simulator system required by the standard.

A.2 General data
The following general data shall be modelled, documented and verified for each hydrodynamic ship model as
appropriate:
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—

type of ship
loading condition
call sign
year built
displacement moulded
deadweight, DWT
length overall
length on waterline
length between perpendiculars
breadth moulded
draught forward
draught aft
water plane fineness coefficient
centre of floatation, fwd of amidships
centre of gravity, fwd of amidships
centre of gravity, above base line
transverse metacentre height
longitudinal metacentre height
longitudinal position of the centre of gravity, m
vertical position of the centre of gravity over bottom line, m
longitudinal position of radar antenna, m
vertical position of radar antenna over water line, m
over-water area of centre plane section, m²
over-water area of amidships section, m²
heel period (even-starboard-even-port-even), s
pitch period, s.

A.3 Speed data
The following speed data shall be modelled, documented and verified for each hydrodynamic ship model:
—
—
—
—
—

full speed ahead
full speed astern
telegraph table
tactical diameter at maximum rudder angle in sea mode (usually 35°)
crash stop distance (usually from full ahead to full astern).
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A.4 Engine data
The following engine data shall be modelled, documented and verified for each hydrodynamic ship model:
—
—
—
—
—
—
—
—
—

number of engines
engine type
reversible engine
power of each engine
power of astern turbine
full sea engine revolution ahead, rpm
low limit engine revolution ahead, rpm
full engine revolution astern, rpm
low limit engine revolution astern, rpm.

A.5 Propulsion data
The following propeller data shall be modelled, documented and verified for each hydrodynamic ship model
as relevant:
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—

number of propellers
propeller type
controllable pitch
propeller in nozzle
propeller diameter
propeller blade area ratio
number of blades
propeller blade area ratio
full sea propeller revolutions, rpm
propeller rotation (right, left, inwards, outwards)
pitch
if controllable pitch, time from blades full ahead to astern, s
propeller to engine revolution ratio, ahead throttle settings
propeller to engine revolution ratio, astern throttle settings
distance between propellers and amidships
distance between propellers
nozzle or jet divergence/convergence factor.
Note:
Geometrical parameters (number of blades, propeller blade area ration) mentioned above can be
replaced with thrust and torque coefficients.
---e-n-d---o-f---n-o-t-e---

A.6 Rudder data
The following rudder data shall be modelled, documented and verified for each hydrodynamic ship model as
relevant:
—
—
—
—
—

number of rudders
rudder type
rudder area, m²
area of rudder hit by propeller slipstream, m²
rudder height, m
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— max rudder angle, deg
— time from full starboard to full port, sec
— max rudder acceleration, deg/s².

A.7 Autopilot - steering data
The following autopilot - steering data shall be modelled, documented and verified for each hydrodynamic
ship model as relevant:
—
—
—
—
—
—

rudder gain, deg/deg
counter rudder time, s
counter rudder gain, deg/deg
helm time, s
course ramp rate, deg/min
maximal rudder angle ordered by autopilot, deg.

A.8 Thruster data
The following thruster data shall be modelled, documented and verified for each hydrodynamic ship model
as relevant:
—
—
—
—
—
—
—

power, kW
thruster propeller diameter, m
thruster propeller revolutions, m
distance between thrusters, m
thrust (at zero ship speed), tons
thruster propeller revolutions, rpm
thruster's positions, m.

A.9 Anchor data
The following anchor data shall be modelled, documented and verified for each hydrodynamic ship model as
relevant:
—
—
—
—
—
—
—
—

number of anchors, bow and stern
anchor weight, t
chain weight, t/m
chain length
chain break load, t
windlass power
height from water to pipe, m
distance between anchor pipe and amidships, m.

A.10 Model effects
The following hydrodynamic model effects and data for special purpose shall be modelled, documented and
verified for hydrodynamic ship model as relevant:
—
—
—
—
—

squat effects
shallow water effect (i.e. turning circle / stopping distance)
bank effect (vertical/sloped)
ship-to-ship (i.e. overtaking, head-to-head, tugging, collision/physical interaction)
ice (as in approach and ice-breaking)
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—
—
—
—

ice (as overicing)
tuigging (i.e. indirect/transverse tugging)
soft grounding
deck-load (movement and friction i.e. anchor handling deck).

A.11 Winch data
The following winch data for general purpose shall be modelled, documented and verified for each
hydrodynamic ship model as relevant:
—
—
—
—

number of winches
power,
maximal speed hauling in, m/s
maximal speed paying out, m/s.

A.12 Documentation
A.12.1 General
The following documentation shall be provided for the hydrodynamic ship modell.

A.12.2 Model test documentation
A document containing descriptions of and results from model tests performed.

A.12.3 Manoeuvring booklet
— A document providing details of the vessel's manoeuvring characteristics and other relevant data relevant
for the manoeuvring.
— The manoeuvring booklet shall include the information shown on the wheelhouse poster together with
other available manoeuvring information.
Note:
See IMO Res. A.601(15), App. 3
---e-n-d---o-f---n-o-t-e---

A.12.4 Wheelhouse poster
— A document (poster) providing a summary of manoeuvring information on the vessel.
Note:
See IMO Res. A.601(15), App. 2.
---e-n-d---o-f---n-o-t-e---

A.12.5 Pilot card
— A document containing information about the current condition of the vessel with regard to its loading
condition, propulsion and manoeuvring equipment and other relevant equipment.
Note:
See IMO Res. A.601(15), App. 1.
---e-n-d---o-f---n-o-t-e---
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April 2018 edition

Main changes April 2018
Topic
Allow simulators not intended
for training to be certified by
this standard

Reference

Description

[1.1.3.1] (Sec.1)

Added 2 new targets to the group.

[1.1.4.5] (Sec.1)

Simulator types not covered in this standard. Deleted samples.

[1.2.2.1] (Sec.1)

Added text.

[2.2.1.1] (Sec.2)

Rephrased text.

March 2017 edition

Main changes
• General
— The standard has been updated to comply with the STCW-F and the introduction of the International Code
of Safety for Ships using Gases or other Low-flashpoint fuels (IGF code).
— In addition an appendix covering hydrodynamic ship models has been introduced.
— Minor changes regarding withdrawal of instrumentation requirements where appropriate.

• Sec.14 Fishery operation
— New section covering fishery operation simulator

• Appendix A Hydrodynamic ship models
— New appendix covering hydrodynamic ship models introduced

August 2014 edition

Main changes
• General
— The standards has been updated to comply with the DNV GL merger and has been updated with cross
references to comply with the new numbering system.

• Sec.8 Dynamic positioning
— [8.2.4.2] Guidance note has been updated.

• Sec.13 Remotely operated vehicle operation
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Changes – historic

CHANGES – HISTORIC
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Changes – historic

— Table 13-3 “Physical realism” Item 1.1.3 and 1.15 to 1.1.8 have been amended.
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About DNV GL
DNV GL is a global quality assurance and risk management company. Driven by our purpose of
safeguarding life, property and the environment, we enable our customers to advance the safety
and sustainability of their business. We provide classification, technical assurance, software and
independent expert advisory services to the maritime, oil & gas, power and renewables industries.
We also provide certification, supply chain and data management services to customers across a
wide range of industries. Operating in more than 100 countries, our experts are dedicated to helping
customers make the world safer, smarter and greener.
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