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Introduction

Ports and Maritime organization (P.M.Q) of the Islamic Republic of Iran in
performing its duty and in exercising its prerogative resulting from article 192 of the
Islamic Republic of Iran's Maritime Code , 1964 and paragraph 10 of Article 3 of
P.M.O manifesto , 1970 enabling it to issue any document, certificate or license for
ships, masters, officers and other ship personnel and also in accordance with the
provisions of the revised International Convention on Standards of Training ,
Certification And Watch Keeping For Seafarers (STCW as amended) adopted by the
Islamic Consultative Assembly in 1996 and taking in to account section A-II/1 of the
STCW code, develops this code of practice for conducting "RADAR and ARPA
Simulation Training Course" which is applicable after endorsement by the board of

executives of Ports & Maritime Organization.

NOTE: The title of Ports and Shipping Organization changed to Ports and Maritime
Organization dated 29.04.2008 through parliamentary act and approved by Islamic

council assembly.




DOC. No.: P6-W 10/2
The code of practice for conducting RADAR and ARPA

Page 4 of 20 Simulation Training Course

1. Objective:

The objective of this Code is to specify the minimum requirement for conducting Radar and
ARPA Simulation Training Course for Officers in charge of navigational watch af operational

level on ships of GT>500, unlimited voyage.
2. Scope of application:

This code of practice is applicable to all approved training centers that conduct Radar and

ARPA Simulation Training Course for Officers in charge of navigational watch at operational

level on ships of GT>500, unlimited voyage.

3. Definition:
For the purpose of this code of practice, unless expressly provided otherwise,

3.1 Certificate of Competency (COC)

Means a certificate issued and endorsed for masters, officers and GMDSS radio operators in
accordance with the provisions of chapters II, III, IV or VII of the STCW Convention and
entitling the lawful holder thereof to serve in the capacity and perform the functions involved at

the level of responsibility specified therein,

3.2 Certificate of Proficiency (COP)

Means a certificate, other than a certificate of competency issued to a seafarer, stating that the
relevant requirements of training, competencies or seagoing service in the STCW Convention

have been met.

3.3 Code of Practice

Means all national rules, regulations and requirements specified in this document which have
been drafted by the PMO's General Directorate of Maritime affairs and endorsed by the

PMO's board of executive

3.4 Course Completion Certificate or Documentary Evidence

Means a certificate issued through the training center, after successfully completion of training

ogram by the applicants
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3.5 Master

Means the person having command of a ship.

3.6 Medical Fitness Certificate

Means a certificate issued by the PMO's recognized medical practitioner to the candidates who
found to be medically fit.

3.7 Near-Coastal Voyages (NCV)

Means voyages between ports situated in the Persian Gulf and Gulf of Oman (positions from
LAT 22° 32' N 059° 48' E to 25° 04' N 061° 22' E ) or between Caspian Sea ports.

3.8 Officer

Means a member of the crew, other than the master, designated as such by national law or
regulations or, in the absence of such designation, by collective agreement or custom.

3.9 Operational Level

Means the level of responsibility associated with serving as second officer (officer in charge
of navigational watch), third engineer officer (officer in charge of engineering watch) and
electro technical officer or as designated duty engineer for periodically unmanned machinery
spaces or radio operator and GMDSS, on board a seagoing ship, and also maintaining direct
conirol over the performance of all functions within the designated area of responsibility in
accordance with proper procedures and under the direction of an individual serving in the

management level for that area of responsibility.

310 PMO

Means Ports & Maritime Organization (PMO) of the Islamic Republic of Iran

3.11 Regulations

Means regulations contained in the annex to the STCW Convention

3.12 STCW Convention

Means international convention on standards of training, certification and watch keeping for

Seafarers, 1978, as amended.
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Means the seafarers' training, certification and watchkeeping (STCW ) code as adopted by the

1995 conference resolution 2,as it may be amended by the international maritime organization.

3.14 Training center

Means maritime university/center/ directorate/ department/company and/or any organization

conducting maritime training course approved by PMO.

3.15 Unlimited Voyages

Means voyages not limited to the near coastal voyages.

4. Responsibilities:

4.1

4.2

4.3

44

4.5

Central Monitoring Office is responsible for revising this code of practice.

General Director of seafarers’ Affairs is responsible for approving amendments to

this code of practice.

Deputy Of Maritime Affairs is responsible to endorse amendments to this code of

practice on behalf of PMO's board of executives.

Training centers are to conduct training course in accordance with this Code of

practice.

Central Monitoring Office is responsible for supervising on the implementation of

this code of practice in training centers.

5. Procedures:

5.1 Course Objective

The objective of this course is to prepare trainees to achieve abilities " Maintain the safety of
navigation through the use of RADAR & ARPA and competency set out in the table
A-II/10f the STCW Code.

5.2 Course duration

5.2.1 A minimum of 48 hours theoretical & exercise and 48 hrs Practical (total of
96 hrs) for each trainee.
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5.3 Number of attendees
53.1 The maximum number of trainees should depend on the number of workstation.
Maximum 3 trainees should be at each workstation. When using simultaneously
3 workstation, an additional instructor is required .
53.2 the maximum teaching period per day is 8 hours.
5.4 Course entry requirement
5.4.1 be not less than 18 years of age
542 Holding valid Medical fitness certificate issued in accordance with the
provisions of the relevant code of practice.
543 At least 6 months sea service as a Deck Cadet/Deck Rating and familiar with
COLREG-72
5.5 Expected knowledge, understanding and proficiency

Radar:

1. Knowledge of fundamentals of Radar

2. Knowledge of factors affecting radar performance and accuracy

3. Ability to set up and maintain radar display

4. Ability to detect misrepresentation of information, false echoes, sea return, racons,
SARTS, etc.

5. Ability to determine range and bearing, course and speed of other ships, time and
distance of closest point of approach of crossing, meeting or overtaking ships

6. Ability to identify critical echoes, detecting course and speed changes of other ships,
effect of changes in own ships course or speed or both

7. Ability to apply international regulations for preventing collision at sea

8. Understanding plotting techniques and relative and true motion concepts

9, Understanding parallel indexing

ARPA:

10. Knowledge of fundamentals of ARPA system

11. Knowledge of principle types of ARPA,

12. Understanding of dangers of over-reliance on ARPA,

13. Knowledge of ARPA system performance & accuracy,
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14. Knowledge of tracking capabilities and limitations and processing delays of ARPA
systerns

15. Ability to use operational warning & system tests,

16. Knowledge of methods of target acquisition & their limitations,

17. Understanding true and relative vectors, graphic representation of target information

and danger areas

18. Ability to derive & analyze information, critical echoes, exclusion areas & trial

maneuvers,




DOC. No.: P6-W 1072

Page9of 20

The code of practice for conducting RADAR and ARPA
Simulation Training Course

5.6 Course minimum syllabi

Knowledge, understanding and proficiency

Time Table

Theory
(Hours)

Exercise
(Hours)

Practical/
Simulations

(Hours)

Function: Navigation at Operational Level
Competence; Use of Radar and ARPA to maintain safety
of navigation

A: Radar

Minimum Of Theoretical Materials of RADAR: (32 hours)

1. Principle of radar system: block diagram of a radar installation;
master oscillator; modulator; transmitter; transmit/receive
switch; scanner; receiver and display units

2. Radar pulses: generating the pulses, transmitting the pulses,
receiving the pulses, pulse length and strength

3. Radar picture generation: deflecting coils; scanner
synchronization; saw-tooth currents; change of range;
afterglow; amplification

4. Radar performance characteristics: pulse duration and pulse
recurrence frequency ; minimum and maximum ranges and their
relations to pulse length; horizontal and vertical beam width;
horizontal and vertical side lobes; range and bearing accuracy;
factors affecting range and bearing accuracy (beam width,
heading marker error, centring error, yawing, parallax, variable
range marker), range and bearing discrimination; factors
affecting range bearing discrimination {beam width, spot size,
display tube size, pulse length, GAIN})

5. External factors affecting radar detecting: antenna location and
detection ranges; variations is refraction (super refraction, sub

refraction, surface duct, elevated duct); precipitation and

detection range (rain, snow, hail, fog); blind and shadow
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Knowledge, understanding and proficiency

areas/sectors; target characteristics (aspect, shape, composition,
size); sea and rain clutters ( masking target echoes)

. False echoes and interferences: cause and effect of interference;
side echoes; indirect echoes; multiple echoes; second trace
echoes; power lines and bridge effect.

. Safety considerations: mantic compass safe distance radiation
hazards and safety precautions; safety precautions and open
equipment

. Function of the controls: range rings, variable range markers,
brilliance, receiver gain, sea-echo suppression, rain anti-clutter,
heading marker, performance monitoring, focusing centering

. Display presentations: head-up relative motion, north-up
relative motion, true-motion sea stabilized, true-motion land
stabilized, advantages and disadvantages of each mode, course

and speed input requirements, effect of course and speed error

10.Adjustment of controls, scanner freedom, warming up, range

selection, brilliance, gain, tuning adjustment, dimmer, range
rings, variable range marker, electronic bearing marker, heading
marker adjustment, sea and rain anti-clutter adjustments, criteria
which indicate optimum points of adjustment and effects of
maladjusted controls, importance of using proper sequence of
adjusting, dangers of using radar equipment with maladjusted
controls, frequent checking of performance, possibility of small
or poor echoes top escape detection, importance of frequent

changing range scale.

11.Range and bearing measurement: methods of measuring

ranges(fixed range marker, variable range marker), accuracy of

each method and the relative accuracy of the different methods,

display of range data (digital counter, graduated scale, etc),

Time Table
P :
Theory | Exercise | _, ractlc'al/
(Hours) Simulations
(Hours) (Hours)
0.5 - )
0.5 -
0.5 i
1 . -
2 - -
- 4 -
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Knowledge, understanding and proficiency

Time Table

Theory
(Hours)

Exercise
(Hours)

Practical/
Simulations
(Hours)

method of measuring bearings (relatable cursor, electronic
bearing cursor), bearing accuracy, causes of inaccuracies (
parallax, heading marker displacement, center maladjustment),
display of bearing data { graduated scale, digital counter, etc),
methods of checking ranges and bearings inaccuracies

12.Marine radar performance specification: performance standards
stipulated in IMO instruments, required accuracy of range and
bearing measurements, requirements for range and bearing
discrimination

13.The relative motion triangle: plotting geometry and relative
motion concepts, various vectors and angles, plotting chart and
reflection plotter

14.Course, speed and aspect of other ships: methods of obtaining
course, speed and aspect of other ships from a relative
presentation and true presentation; factors affecting the
accuracy of derived course, speed and aspect

- 15.Distance and time of closest approach of crossing, meeting or
overtaking ships: methods of obtaining closet point of approach
(CPA) and time of «closest point of approach
(TCPA) in relative and true presentation; factors affecting the
accuracy of obtained CPA and TCPA; importance of frequent
and regular observations

16.The effect of course and speed changes of the display: detection
of changes in the course and speed of other ships; delay for
appetence of changes in the course and speed of other ships on
display; hazards of small changes as compared with substantial

changes of course or speed in relation to rate and accuracy of

detection; advantages of compass stabilization of a relative |

display; effects of changes in own ships course or speed on the

0.5
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Knowledge, understanding and proficiency

Time Table

Theory
(Hours)

Exercise
(Hours)

Practical/
Simulations
(Hours)

movement of targets on display; relationship of speed to
frequency observation

17.The use of radar for position fixing: characteristics of good,
conspicuous objects for radar navigation; position fixing using
radar beraing and range; possible errors and methods of
minimizing them

18.Aids to radar navigation: effect and use of passive aids ( center
reflectors) and active aids ( remark, racon, echo-enhancers,
transponders)

19.Parallel indexing technique: constructing parallel index (PI) line
on a reflection plotter; action to be taken when an echo departs
from the PI line; reasons for constructing more than one PI line
on the reflection plotter and their use; reasons for constructing
lines for two range scale and their use; "wheel over " position
and their use; safety marines and their use

20.Radar and COLREG 1972: relationship of " international
regulations for preventing collision at sea" to the use of radar;
the importance of continuous plotting; factors to be taken into
account in determining a safe speed; importance of obtaining
good plot to avoid collision; hazards of small alteration of
course or speed to avoid collision, regular radar practice; use of
radar in deteriorated visibility and in congested waters;
relationship of speed to CPA and TCPA and to the maneuvering
characteristics of various types of ships

21.Familiarization with the "simulators own ship" characteristics
and controls: familiarization with own ships course and speed
controls and maneuvering consoles controls; determining own

ships response to controls; familiarization with radar controls

22.Navigation in and near traffic separation schemes: rule 10

0.5

0.5




DOC. No.: P6-W 10/2

Page 13 of 20

The code of practice for conducting RADAR and ARPA
Simulation Training Course

Time Table
Knowledge, understanding and proficiency Theory | Exercise l.’ractlc.al/
(Hours) Simulations
(Hours) (Hours)
requirements in the context of all another applicable rules; 1 - -

planning a passage in a traffic separation scheme including
entering and leaving lanes, crossing lanes, crossing one lane to

enter the other, living one lane to cross the other.

MINIMUM OF PRACTICAL TRAINING OF RADAR:
(24 hours)

23.Setting up radar display in un-stabilized ships head-up relative
motion, ships head-up stabilized relative motion, north-up
stabilized relative motion and true motion modes. .

24.Deriving course, speed, CPA and TCPA for each target by
means of a plot and identifying critical targets with relative and
true presentations.

25.Detecting of maladjustments and correcting controls affecting
detecting ranges and accuracy or allowing for inaccuracies.

26.Cross checking accuracy of radar against other navigational
aids

27.Determining the alteration of course required to achieve a
minimum CPA in meeting, crossing and overtaking situations

28.Determining the time at which the original course may be
resumed

29.Executing maneuvers to avoid close-quarter situations in multi-
ship encounters

30.Detecting alterations in the course or speed of target ships

31.Verifying the effectiveness of action taken to avoid collision

32.Constructing parallel indexing lines and using them for track-

keeping and detecting set and drift

33.Drawing PI lines and marks dead range for approaching an
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The code of practice for conducting RADAR and ARPA

Knowledge, understanding and proficiency

Time Table

Theory
(Hours)

Exercise
(Hours)

Practical/
Simulations
(Hours)

anchorage position

34.Using PI line with tidal set

35.1dentifying radar-conspicuous objects and fixing ships position
using radar ranges and bearings

36.Monitoring the ships track during coastal passage making
allowance for current or tide

37.Executing a passage through waters with navigational
obstructions and heavy traffic

38.Executing and monitoring a passage in a traffic separation
scheme involving entering and leaving lanes, crossing lanes,
crossing one lane to cross the other (both with light and heavy

traffics)

B: ARPA

MINIMUM OF THEORETICAL MATERIALS OF ARPA:

(18 hours)

39.Review of plotting techniques: constructing of relative motion
triangle and identification of the sides and angles; determination
of course, speed and aspect of othert ships from relative and true
plots; determination of closest point of approach and time of
closest point of approach from true and relative plots; changes
in CPA and TCPA resulting from alteration of course or speed
of " own" target ship; determine the alteration of course or
speed needed to achieve a required CPA; detection of alteration
of course or speed of target.

40.Principle types of ARPA systems: different methods of
displaying information (relative & true vectors digital read-out,
probable points of collision, predicted areas of danger); history

cks, trail maneuvers; navigational lines and limits;

1
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Knowledge, understanding and proficiency

Time Table

Theory
(Hours)

Exercise
(Hours)

Practical/
Simulations
(Hours)

operational warnings (collision warning, guard zones, targets
loss, wrong request, target maneuver, anchor watch, frail
maneuver, processor saturation), benefits & limitations,

41.ARPA processing: conversion of polar value to Cartesian
values ( range and bearings); register stores; shaft encoder; hix
matrix; work store (stationary, known motion, unknown
motion); rate aiding; advantages of synthetic picture (clutter and
interference rejection, echo shaping, bright echoes, constant
speed time base); tracking gate and target swoop; target loss;
processing delays(reason, effect of target ship maneuver).

42.Sensor errors: errors generated within the equipment and errors
in the log and gyro input(platform error, glint, backlash, squint,
log error, gyro error); errors which are inherent in the
processing of the radar data; errors of interpretation 9 types and
their significance in leading to a dangerous misunderstanding of
the traffic situation)

43 Predicted areas of danger ( PADs): principle of construction
and its relation with probable point of collision { PPC); miss
distance; two PADs situation

44.IMO performance standards for ARPA; IMO performance
standards ARPA;

requirements; operational warnings required; data should be

for target acquisition and tracking
available in alpha numeric form; accuracy standards and sensor
errors; performance standards for gyro and log inputs;
performance standards for range and bearing accuracy and
discrimination of radar.

45.Methods of acquisition: manual or automatic; criteria for

automatic selection of targets( global, zonal, area rejection

boundaries)

YR ki
DS

< v
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Time Table

Knowledge, understanding and proficiency

Theory
(Hours)

Exercise
{Hours)

Practical/
Simulations

(Hours)

46.Automatic acquisition : limitation of tracking area in auto-
detect(maximum range of search, range interest limit, blind
sector)and circumstances when it should be used; priority of
targets in auto-detect (collision warning status, operator
demand, target range less than the range interest limit, CPA or
TCPA less than CPA or TCPA limit, other targets inside the
detection area, targets suppressed by the operator)

47.Setting up and maintaining displays: selection of appropriate
display presentation { required task and current situation) ;
adjustment of the radar controls for optimum display; log and
gyro compass checks; use of manual acquisition and exclusion
areas; selection of appropriate time scale for vectors or
graphics; sea stabilized or ground stabilized modes and
information differences, benefits of switching between true and
relative vectors; forward extrapolation of vector and use of
PADs for assessment of collision threat; displaying past
positions of tracked targets; trail maneuvers result and model of
"own ship" maneuvering characteristics; sources of bearing
errors in the radar installation ( backlash, ship motion,

asymmetrical antenna beam, azimuth quantization); sources of

range errors ( rolling of own ship, range quantization); effects of |

handing and speed errors on derived information

48.System operational tests: self-diagnostic routings; test
programmes to check performance against known solutions;
actions to take following malfunctioning of ARPA.

49.Risks of over-reliance on ARPA: use of ARPA does not relieve
the officer of the watch from the need to comply with basic

principles in keeping a navigational watch; dangers of relying

operational alarms to warn off the presence of other vessels
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‘Time Table

Knowledge, understanding and proficiency Theory | Exercise I"racnc.al/
Simulations
(Hours) | (Hours) (Hours)
or impending close-quarter situations; reliability of small
predicted passing distances; sensor input alarms(operate on
failure of input not due to inaccurate inputs)
50.Evaluation of navigational information derived from all sources
including RADAR and ARPA in order to make and implement
2 - -

command decision for collision avoidance and for directing the

safe navigation of the ship.

MINIMUM OF PRACTICAL TRAINING OF ARPA:

(24 hours)

51.Correct starting procedure to obtain the optimum display of
ARPA of

presentation ( stabilized relative motion or true motion displays

information;  selection appropriate  display
depending on required task and current station); cotrect
adjustment of all variable radar display controls for optimum
display of data; log and gyro compass checks and selection, as
appropriate, of required speed input to ARPA; use of manual
acquisition to select and monitor critical targets; selection of
ARPA plotting

vector/graphic display of data; selection of appropriate time

controls, manual/automatic acquisition,
scale of vector/graphics; automatic acquisition and exclusion
areas; sea/ground stabilized modes and information differences;
benefits of switching between true and relative vectors; forward
extrapolation of vector and use of PADs for assessment of
collision threat, displaying past positions of tracked targets; trail
maneuvers results and model of " own ships" maneuvering

characteristics.

52.Determining course, speed, aspect, CPA and TCPA of other
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Time Table
Knowledge, understanding and proficiency Theory | Exercise l-’ractic.al/
(Hours) | (Hours) Simulations
(Hours)

ships from true and relative plots, - -
53.Detecting alteration of course or speed of a target 2
54.8electing an appropriate display presentation having regard to - -

the required task and current situation - - 1
55.Correctly adjusting the radar controls for the optimum display 1

of echoes B } 1
56.Using manual acquisition to select and monitor critical targets
57.Usin g automatic acquisition and exclusion areas i i 1
58.Selecting appropriate time scale for vector or graphics to - -

produce information required . 2
59.Using display in true and relative modes and demonstrating the ] 2

use of true and relative vectors in each mode - .
60.Displaying probable point of collisions (PPCs) and predicted 2

areas of dangers ( PADs) and assessing the threat of collision by - -

forward extrapolation of vectors and by using PADs 1
61.Setting and acknowledgements of operational warnings
62.displaying past positions for detecting changes in course or ) i

speed of target 2
63.Operating trail maneuver facility to check validity of intended

alteration of course or speed } - I
64.Analyzing displayed situation, determining and executing

action to avoid close-quarter situations B -
65.Monitoring subsequent situation and resuming original course 2

and speed when safe to do so. ) ) 2

48 48
TOTAL: 96 Hours
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5.7 Facilities and equipment required for conducting the course:

Well illuminated and air conditioned classroom should be provided as per PMO supervising
code of conduct in training center's activities and equipped with the essential teaching aids
including, whiteboard, multimedia projector, video player, slide projector, overhead
projector ,photographs, Computer with visualize and;

1. Radar and ARPA simulator system capable of conducting practical/ simulation trainings
specified in this code conduct. This simulator should include main/Lecturer station and
minimum 1 Workstation/ "own ship" station, each with separate conning and engine
control consoles. Each "own ship" station, together with its control consoles should be
situated in a room or cubicle and simulator system should comply with requirements of
this code of practice and Approved by PMO.

2. Books and publications regarding the course as followings:
-Admiralty Charts, List of Lights and Radio Signals, Radar Plotting Sheets and other
Accessories Required for Radar Plotting Exercising.

5.8 Lecturers and Instructors Minimum Qualifications:
A: Lecturers:

Lecturers and instructors shall have completed a course in instructional techniques (TFT) in

one of the training centers approved by the PMO, and:

5.8.1 Hold a valid Master Certificate on ships of GT>3000, Unlimited Voyages
and at least 12 months sea service in that capacity and well familiar of this
simulator and work stations.

B: Instructors:

Nil.

5.9 Assessment and Certification:

Upon successful completion of the assessment which is carried out during and at the end of
the course, the trainees will be awarded course completion certificate issued by the approved
training center.

5.10 Revalidation/Renewal of Certificates:

Course completion certificates do not require revalidation or renewal.

5.11 Course Approval:

It will be carried out as per code of practice for approval and monitoring of maritime

training courses.
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6. Records:
All records which present the implementation of the content of this code of practice.

7. References:

7.1 IMO model courses
7.2 STCW-78 convention and STCW Code.

8. Appendixes:
Nil




