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SECA Sulphur Emission Control Area

SENC System Electronic Navigational Chart

SMS Safety Management System

SOG Speed Over the Ground

SOLAS International Convention for the Safety of Life at Sea
STCW International Convention on Standards of Training, Certification and Watchkeeping
T&Ps Temporary and Preliminary Notices

TRS Tropical Revolving Storm

TSS Traffic Separation Scheme

UKC Under Keel Clearance

UKHO United Kingdom Hydrographic Office

USCG United States Coast Guard

VRM Variable Range Marker

VTS Vessel Traffic Service

XTD Cross Track Distance

XTE Cross Track Error

XTL Cross Track Limit

Note that the following terms may be used synonymously. Review of the chart will show the style that the navigator has adopted:

XTD Cross Track Distance
XTE Cross Track Error




Introduction

1 Effective Passage Planning

Passage planning is a process that requires skill and meticulous research. It is not something that should be taken lightly as it
carries responsibility and the consequences of getting it wrong are serious. A passage planner must be conscientious and seek
to produce a comprehensive and detailed ‘berth to berth’ plan based on a full appraisal, taking into account all possibilities
and eventualities, while reducing navigational risk. An effective passage plan, whether it is completed using paper charts or
ECDIS, must:

e Clearly define a safe navigational route from berth to berth

e be comprehensive and detailed, reduce navigational risk and include contingency options
e take into account established safety margins and environmental protection requirements
o satisfy a rigorous checking process

e be easy to follow, allowing safe execution and monitoring of the plan

e be efficient.

.................................................................................................................................................................
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1.1 The Requirement for a Comprehensive Passage Plan

The necessity to prepare and follow a passage plan is well established in shipping and is a requirement of SOLAS (Chapter V,
Regulation 34), the STCW Code, a ship’s SMS and IMO Resolution A.893(21) ‘Guidelines for Voyage Planning’.

1.1.1 SOLAS Regulation 34
Regulation 34 of SOLAS Chapter V states the following with regard to ‘safe navigation and avoidance of dangerous situations’:

1 Prior to proceeding to sea, the master shall ensure that the intended voyage has been planned using the oppropriate nautical charts and nautical
publications jor the orea concerned, taking into occount the guidelines and recommendations developed by the Organization (ie IMO Resolution

A.893(21)).
2 The voyage plan shall identify a route which:

tokes into account any relevant ships’ routeing systems;

ensures sufficient sea room for the safe passage of the ship throughout the voyage;

anticipates ofl known navigationa! hazards and adverse weather conditions; and

tokes into occount the marine environmental protection measures that apply, and avoids, as far as possible, actions and activities which could
couse damaoge to the environment.

nily ok

34-1 The owner, the charterer, the company operating the ship as defined in regulation IX/1, or any other person shall not prevent or restrict the master of the
ship from taking or executing ony decision which, in the master’s professional judgement, is necessary for safety of life at sea and protection of the marine

environment.

1.1.2 STCW Code
The general principles of passage planning are contained within STCW A-lI/1 (operational) and A-1l/2 (management) levels.
Section A-VIII/2 of the STCW Code covers Watchkeeping Arrangements and Principles to be Observed, Part 2 of which relates
to Voyage Planning:

General Reguirements

3 The intended voyage shall be planned in advance, taking into consideration all pertinent information, and any course laid down shall be checked
before the voyage commences.

4 The chief engineer officer shall, in consultation with the master, determine in advance the needs of the intended voyage, taking into consideration the
requirements for fuel, water, lubricants, chemicals, expendable and other spare parts, tools, supplies and any other requirements.

Planning prior to each voyage

5 FPrior to each voyage, the master of every ship shall ensure that the intended route from the port of departure to the first port of call is planned using
odequate and appropriate charts ond other nautical publications necessary for the intended voyage, containing accurote, complete and up-to-date
information regarding those navigational limitations and hazards which are of a permanent or predictable nature and which are relevant to the safe

navigation of the ship.

1.1.3 Safety Management System

Ships undertake different voyages depending on their size and trade. Decisions affecting the route are further influenced by
requirements, such as:

e Owner’s or charterer’s requirements
® coastal States’ requirements, eg for ships carrying hazardous cargoes

e environmental considerations, eg emission control areas (ECAs).

Clause 7 (Shipboard operations) of the ISM Code requires the company to establish procedures, plans and instructions for key
shipboard operations, which will include passage planning.

The ship’s safety management system (SMS) should be read in conjunction with the Master’s standing orders and his
instructions for the particular voyage to ensure an efficient passage planning process.

1.1.4 IMO Resolution A.893(21)

The requirements of SOLAS, Chapter V, Regulation 34 are further emphasised within IMO Resolution A.893(21), ‘Guidelines
for Voyage Planning’, which contains the following guidance:
11 The development of o plan for voyage or passage, as weil as the close and continuous monitoring of the vessel’s progress and position during

the execution of such a plan, are of essential importance for safety of life at sea, safety and efficiency of navigation and protection of the marine
environment,

12 The _n_eea' for voyage and possage planning applies to all vessels. There are several factors that may impede the safe navigation of oll vessels and
additional factors that may impede the navigation of large vessels or vessels carrying hozardous cargoes. These factors will need to be taken into
account in the preparation of the plan and in the subsequent monitoring of the execution of the plan.

ssaasasssssasasarses



CHAPTER 1 Introduction

1.3 Voyage and passage planning includes appraisal, i.e. gathering all information relevant to the contemplated voyage or passage; detailed planning
of the whole voyage or passage from berth to berth, including those areas necessitating the presence of a pilot; execution of the plon; and the
monitoring of the progress of the vessel in the implementation of the plan.

Passage planning requires a systematic approach to ensure that all relevant factors are considered. The ‘four stages of
planning’ (set out in 1.3 above) are appraisal, planning, execution and monitaring (APEM).

.............................................................. sesasssasuasunssanasesesiItAttdaaie
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1.2 The Four Stages of Planning

The four stages of planning apply regardless of whether a passage plan is prepared for completion on paper charts or on
ECDIS:

®  Appraisal - this stage comprises the gathering of ali available information, from all relevant sources, concerning the
contemplated voyage from berth to berth. It should include an appraisal report to the Master before proceeding to the
planning stage.

e Planning — having made the fullest possible appraisal, this stage comprises the construction of the entire route from
berth to berth, together with supporting information.

The appraisal and planning stages are completed prior to sailing and provide a framework for the gathering, presentation and
subsequent detailed planning. The execution and monitoring stages are completed during the passage.

e Execution - final adjustments to the passage plan prior to departure are made by the Officer of the Watch (OOW), using
the charts and supporting navigational information provided by the navigator.

e Monitoring - this stage ensures the voyage is conducted in accordance with the plan from departure to arrival,
monitoring the ship’s progress and adjusting the plan if required on passage.

Analysis (debrief) is a recommended fifth stage in the process where, on completion of a passage, the plan and its
effectiveness in completing the voyage are reviewed. This provides an opportunity to discuss what was done well, what could
have been done better and whether anything needs to be amended to improve future voyages. For example, could additional
Pls have been of value to watchkeepers or were conspicuous marks not appropriate for radar use (poor return)?

...........................................................................................................................................................................
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1.3 Responsibility

Passage planning is a skill that is developed with experience and it requires good judgment. In all cases, planning must be
supported by comprehensive research and appropriate calculations.

Although the ultimate responsibility for a passage plan will always remain with the Master, it is customary on most ships
for the Master to delegate the initial preparation of the passage plan to the navigator. A detailed passage plan should be
submitted for the Master’s assessment and approval prior to the commencement of any voyage.

It is quite possible that there may be more than one option for the passage plan between the same two ports, so the
navigator should present the Master with an assessment of the advantages and disadvantages to allow a decision to be made.
Should the plan require modification or the final destination needs to be changed, to avoid severe weather for example, an
updated version of the plan should be prepared for the Master’s approval.

...............................................................................................
..............................................
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1.4 Key to Symbols

The following symbols are used throughout this publication to draw attention to important information:

' Relates to cautionary information when passage planning/on paper charts.

|
|
PL 4 Highlightsimportant changesithat came intoforcewithlieditio
Library (PL)on 1% September, 2017-
Refers to common factors and considerations that need to be taken into account, regardless of
whether passage planning on paper charts or ECDIS.

6
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Appraisal

2  Gathering Information

A number of items need to be considered before any passage plan is prepared, regardless of whether planning is on paper
charts or on an ECDIS. Research from appropriate references, charts and nautical publications must be undertaken and it will
be necessary to:

o Identify suitable routes after determining all areas of danger and likely environmental conditions
e gather supporting details from the reference materials

e undertake an appraisal study

o brief the Master

e select the preferred route.

This stage is called ‘appraisal’ and it comprises two steps:
® Preliminary research

e appraisal report.

Information gathered during this stage will be derived from a number of different sources, some of which will be factual and
some drawn from the collective experience of others. Some of the data may require subjective evaluation as to its reliability,
such as the age and quality of survey data used to compile the charts or CATZOC. This chapter provides guidance on the
preliminary calculations and checks that must be completed prior to commencing the ‘planning’ stage.

.....................................................................................................................................................................
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2.1 Carriage Requirements for Charts and Nautical Publications

To complete the necessary research during the appraisal phase, the navigator will need access to the relevant charts and
nautical publications. SOLAS Chapter V, Regulation 19 outlines the chart and publication carriage requirements:

2 Shipborne navigational equipment and systems

2.1 All ships, irrespective of size, shall have:

2.1.4 nautical charts and nautical publications to plan and display the ship’s route for the intended voyage and to
plot and monitor positions throughout the voyage. An electronic chart display and information system (ECDIS)
is also accepted as meeting the chart carriage requirements of this subparagraph.

All navigators should consult the carriage requirements for charts and nautical publications for their flag State. For example,
the United Kingdom Maritime and Coastguard Agency’s (MCA) guidance as to the carriage requirements is as follows:

Charts
4.) The charts or ECDIS referred to in Regulation 19.2.1.4 must be of such a scale and contain sufficient detail as clearly to

show:
i) all navigational marks which may be used by a ship when navigating the waters which are covered by the chart;

i) all known dangers affecting those waters; and
iii) information concerning any ships’ routeing and ship reporting measures applicable to those waters.

All charts and publications must be of the latest obtainable edition and be kept up to date from the latest relevant obtainable
notices to mariners and radio navigational warnings.

Publications
5.) The following publications are considered to satisfy the requirements of Regulation 19.2.1.4
International Code of Signals (IMO)
IAMSAR Manual Vol. il
Mariners’ Handbook (UKHO)
Merchant Shipping Notices, Marine Guidance Notes and Marine Information Notes (MCA)
Notices to Mariners (UKHQ)
Notices to Mariners — Annual Summary (UKHO)
Lists of Radio Signals (UKHO)
Lists of Lights (UKHO)
Sailing Directions (UKHO)
Nautical Almanac
Navigational Tables
Tide Tables
Tidal Stream Atlases
Operating and Maintenance Instructions for Navigational Aids carried by the Ship.

jofroutes itdoess
ackgrotindireadine
Wigatorsho!

The basis for the chosen passage plan must be supported by calculations and research. This detail
should be recorded in a workbook, along with reference to the supporting information from relevant
publications and the navigator’s supporting notes and justification for a particular plan.




CHAPTER 2 Appraisal

2.2 Preliminary Research
Preliminary research is based upon the anticipated requirements for the forthcoming voyage.

The navigator must be allowed adequate time to conduct the necessary research. If insufficient information on the voyage
criteria has been provided, the navigator should seek the Master’s guidance.

In establishing whether or not the intended passage is achievable, the following constraining factors should be among those
considered:

e Destination

— suitability, eg berth dimensions, clearances, etc
— distance

- time

— tidal data

— speed and range of the ship

e weather and environmental constraints

e availability of charts and nautical publications.

The aim is to identify all areas of navigational danger along with any restrictions ar hazards associated with the passage,
including logistical factors and support facilities. If early study reveals that the destination is unsuitable for the ship or the

intended passage is unachievable or hazardous, planning time has been saved. This research should draw upon up-to-date
publications issued in printed or digital format by competent hydrographic or navigation authorities.

Within any passage there will be distinct sections, ie pilotage waters, port approaches, coastal transits
and, possibly, ocean transits. Each section requires different levels of information, which the navigator

will need to organise into a logical order to enable the Master to have a proper understanding of the
options.
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2.2.1 Preliminary Research — Destination

Determine the correct destination, including the berth (if known).

2.2.1.1 Suitability

The suitability of the ship for the destination must be considered by taking into account constraining factors, such as:

e Ship

— competent and well rested crew

— condition and state

—  draught (including air draught)

- serviceability and state of equipment
— manoeuvring data

— operational limitations

— restrictions and limitations

—  stability considerations

e cargo

—  any special characteristics (particularly if hazardous/dangerous)
— distribution, stowage and securing on board

e port

—  correct name, latitude and longitude

—  available port information (including local notices to mariners)

— restrictions and limitations

—  minimum charted depths and tidal information

— overhead clearances

— meteorological and climatological information

— length of berths

— availability and adequacy of tugs

—  availability of shore-based emergency response arrangements and equipment

e up-to-date certificates and documents concerning the ship, its equipment, crew, passengers or cargo.

Consultation with the ‘Manoeuvring Data’ and the relevant ‘Sailing Directions’ will help to determine whether any of the
above factors will affect the ship’s ability to enter port at the chosen destination.

vettays  Targets Tasks Tasks List = (B
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S0°54 NOOT24'W

Facites & servces

Medsca tacines

— - - y I -
Moveatie Fioasng TS 0. 2800 ; > 150 tones

K| Main Dual| AIS Advanced Planning | Charts | Cenfig | Log Book | Man Corr  Maps | Monitoring | Nawigaton | Naviex! Overiays Tacgets Tasks| Tasks List

Figures 1 and 2: Some ECDIS manufacturers provide port databases that contain information such as restrictions, facilities
and services. (Courtesy of Transas)

* ) U=z e
ENGLISH CHANNEL AND DOVER STRAIT - PASSAGE PLANNING %
Wem See Chart 5500 ‘Mariners' Routeing Guide, English Channel and Southern North B
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Figure 3: Cursor pick may reveal additional relevant planning information. (Courtesy of Transas)

2.2.1.2 Distance

The distances involved in the passage should be calculated, including the total distance berth to berth and the distance
between pilot stations {or recognised point of arrival). Where appropriate, a comparison between rhumb line (RL) and great
circle (GC) distances should be undertaken to establish the shortest route. There are several ways to determine distance and
these include:

e Official charts
e ‘Sailings Formula’ — whether calculated or tabulated

e ‘Distance Tables’ such as the Admiralty Distance Tables’ — these can be used to obtain the shortest distance between
listed ports (see Figures 4 and 5).
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WEST APPROACHES TO THE BRITISH ISLES - TABLE 1b
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Figure 4: Example from ‘Admiralty Distance Tables’ of a passage between Milford Haven and Liverpool. The distance shown is for
a passage to the east of Grassholm Island, where Note 6 applies (see Figure 5). Red boxes have been added to highlight relevant
information. (UKHO, NP350(1) — ‘Admiralty Distance Tables, Atlantic Ocean, Vol 1') (Courtesy of UKHQO)

WEST APPROACHES TO THE BRITISH ISLES — TABLE 1b

The Minches. Where routes pass through the Minches, the mean of the distances by the N-bound and S-bound recommended

tracks have been used.

Menai Strait, Sound of Islay and Kyle of Lochalsh. No routes, except those to Port Dinorwic, Port Askaig and Kyle of
Lochalsh, have been used which pass through these straits. If a distance is required by way of one of the straits, it may be
obtained by working it through the tabulated place which lies in the strait.

Caledonian Canal. Fort William to Moray Firth (North Sea Table (1d)) through Caledonian Canal is 68 miles.

Notes: N

W of Ile d'Ouessant.
W of Isles of Scilly.
E of Isles of Scilly.
N of Lundy.

S of Lundy.

E of Grassholm. |

W of Bardsey Island.
W of The Smalls.

E of Anglesey.

e
O 00 QAW B W e

Figure 5: Note 6 relates to the passage between Milford Haven and Liverpool. The red box has been added to highlight relevant
information. (UKHO, NP350(1) - ‘Admiralty Distance Tables, Atlantic Ocean, Vol 1°)
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LADEN TANKERS
1. The Smalls and Grassholm (51 346"\,
5740°W). Laden wankers shouid avoid the area
=5 between The Smalls Traffic Separation Scheme
IRISH SEA ‘ and The Smalls. Laden tankers over 10 600 GRT
P =] - should not use the channel between Grassholm
SAINT GEORGE'S CHANNEL and Skomer Island unless moving between
S. Bride's Bay and Milford Haven,

stance 171nm - passing -
east of Grassholm

Dlstance 195nm -
V|a The Smalls TSS =

< ,rzf_.

thure 6: Chart showmg the route listed in the 'Admlralty Distance Tables' between Milford Haven and Liverpool (blue pecked line)
passing east of Grassholm Island (that is not suitable for laden tankers over 10,000 GRT) and a longer route via The Smalls TSS.
Source: British Admiralty Chart 1121 (Courtesy of UKHQ)

Distances obtained from distance tables provide the shortest distance between listed ports taking into account the normal
navigational constraints, such as headlands or offshore hazards for coastal passages (see Figure 6) and GC distances for

ocean passages. Any accompanying notes should always be consulted. However, the distance tables do not take into account
ocean currents and prevailing weather conditions, nor do they always route via traffic separation schemes (TSS). Therefore,
distances from the ‘Admiralty Distance Tables’ should be used in conjunction with advice from the relevant ‘Sailing Directions’
or ‘Ocean Passages for the World’. Distance tables can be integrated with some types of ECDIS software (see Figure 7),
although ECDIS will automatically calculate the actual distance of any route plotted. Note that distances given in ‘Ocean
Passages for the World’ are to the nearest 5 miles for passages of less than 1,000 nautical miles (nm) and to the nearest

10 miles for passages over 1,000 nm.

When undertaking ocean passages, consideration must always be given to the advantages (or otherwise) of selecting a
GC instead of an RL route. The difference in distance between RL and GC routes will be most significant on passages in a
predominantly easterly or westerly direction at higher latitudes (see Tables 1 and 2).

Latitude RL Distance (nm) GC Distance (nm) Difference (nm) Difference (%) Dig:;;’::e:f

3,000 2,965 35 1.17% 67°

30° 4,000 3,914 86 2.15% 87°
5,000 4,818 182 3.64% 105°
3,000 2,899 101 3.37% 80°

45° 4,000 3,748 252 6.30% 104°
5,000 4,476 524 10.48% 127°
3,000 2,705 295 9.83% 109°

60° 4,000 3,285 715 17.88% 142°
5,000 3,585 1415 28.30% 175°

Table 1: Comparison of RL and GC distances at various latitudes.

...........................................................................................................................................................................
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~ RL Distance | GC Distance Difference (nm) | Difference (%) Diffe_rence
Location A Location B (m) (nm) (Longitudes)
Land’s End New York 2,925 2,832 93 3.18% 68°
San Francisco Tokyo 4,769 4,523 246 5.16% 98°
Wellington Valparaiso 5,429 5,014 415 7.64% 116°
River Plate Cape Town 3,726 3,630 96 2.58% 74°
Durban Perth 4,368 4,244 124 2.84% 84°
Strait of Gibraltar New York 3,242 3,161 81 2.50% 68°
San Francisco Wellington 5,860 5,849 11 0.19% 63°
Land’s End River Plate 5,777 5,765 12 0.21% 51°

Table 2: Comparison of RL and GC distances for various trans-ocean passages.

When referring to a geographical index, be aware that a number of different ports share the same name and care should

be taken to ensure that the correct port is selected. Publications such as Norie’s ‘Nautical Tables’ or the ‘Ports of the World’
contain a list of ports with their corresponding latitude and longitude. It should also be noted that the latitude and longitude
of a port listed in Admiralty Distance Tables’ is normally that for the pilot station or anchorages given in ‘Admiralty Sailing
Directions’. This could result in significant differences to the overall distance berth to berth.

Regardless of the method used to determine distance, it is recommended that any distance
calculation is cross-checked by another method.

Drvoe Pzom P Pou |KPMLGD'07,992N142‘52.232E

Cvp-nh::g-n

Phiocse Rz : : |

Figure 7: Example of distance table integration with ECDIS planning software that allows the automatic generation of routes.

(Courtesy of Transas)
At this stage in the planning process, a high level overview of the route may.be carried out. However,
' the final route can only be confirmed at the end of the appraisal stage.When using ECDIS to perform
a high level overview, take care to select the base display mode before zooming out to prevent
® system overload on some models of ECDIS.
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2.2.1.3 Time

The total amount of time available to complete the passage must be calculated to confirm that it is below the maximum
speed of the ship and, preferably, at an economical speed. Some allowance for delays should be made, especially when the
overall passage speed is close to the ship’s maximum. For passages through several time zones, it is common practice to
convert all times to a single time zone (such as UTC) to avoid any ambiguity. Details of the local (legal) time, including the
periods of daylight saving time, are listed in the Admiralty List of Radio Signals, Vol 2’

When passage planning across multiple time zones, take great care to calculate the ETA at the pilot

station/arrival waypoint to ensure you arrive at the correct local time. One method of ensuring this is
to calculate ETA in both local time and UTC for each waypoint.

2.2.1.4 Tidal Data

Tidal conditions at the departure and destination ports should be determined in case it is necessary to achieve certain tidal
windows that may constrain the timing of departure and arrival. This will depend on the required minimum under keel
clearance (UKC), overhead vertical and horizontal clearances, strength of tidal stream or current and any port regulations.
Consulting ‘Tide Tables’, ‘Tidal Stream Atlases’ and relevant ‘Sailing Directions’ will help to determine this. The following are
considerations with regard to the ship conducting the passage:

e Tidal constraints

— times and heights of tide (HoT) at high water (HW) and low water (LW), plus the % springs rates (see Figure 8).
Note that % springs calculations are an aid and are not precise calculations because tide is not always linear.
Electronic tide tables and tidal window calculators should be used with care
0 charted depths and HoT from the ‘Tide Tables’ are referenced to the local datum of soundings (see Figure 9)

— required UKC, taking into account the vessel’s draught, an allowance for squat, a safety margin and the predicted
HoT (see Figure 10)

- overhead clearances
0 vertical clearances are normally referenced to the highest astronomical tide (HAT), listed in ‘Admiralty Tide

Tables’, Table V, Part 1 for Standard Ports and Part 2 for Secondary Ports (see Figure 9)

— times and strengths of tidal stream or currents (see Figure 13)

e port regulations and restrictions

— draught/UKC permissible in fairways and harbours
— restrictions with regard to sailing times
— availability of pilot and tugs.

(Tidal Range of the Day — Mean Neaps tidal range)

: 100
(Mean Spring tidal range — Mean Neaps tidal range) X

% Springs Rate =
For example, Mean Spring tidal range = 4.7 m, Mean Neaps tidal range = 1.8 m and Tidal Range of the Day =3.7 m
(3.7m-1.8m) (1.9 m)
@7m-18m)  (29m) "
=65%

100

% Springs Rate =

Figure 8: Calculation of % springs rate, to aid interpolation between the predicted spring
and neap strength of tidal streams.
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The relationships between the various tidal levels are shown in Figure 9.

A
| " Charted
tAIr elevation
| draught

| Charted vertical
clearance

Highest Astronomucal Tide v

Freeboard

Herght of tde (HoT) height

Chart datum v
e e ] : i B, A oI 1 JAIENCY | S Y S—— e .

Charted depth
(sounding)

e @

Charted depth
(maintained or
dredged depth)

erdredge

e s B e Nl

Area without dredging regime Area with dredging regime

Figure 9: Standardised depth terminology. (UKHO, NP100 — ‘The Mariner’'s Handbook’)
(Courtesy of UKHO)

The limits of safe water when leaving or entering a harbour should be calculated using the formula in Figure 10. This will allow
the depth value for the ‘no-go line’ (limiting danger line) to be calculated prior to drawing courses on a paper chart, or the
‘safety depth’ value that will be used prior to constructing a route in ECDIS.

Overhead clearance = (charted vertical clearance + (HAT — HoT)) — air draught
eg air draught = 40 m, charted vertical clearance =39 m, HAT = 6.1 m, HoT =2.2m
~.vertical clearance =39 m+ (6.1 m—-22m)-40m=29m

S

: Overhead vertical clearance

Charted vertical clearance

Highest astronomical tide d

1 e e Waterline
v_ _ s B | Feiontof e (HoT)__ _

Chart datum 2
I Charted depth

¥

No-go line/Safety depth = (draught + squat + minimum UKC) — HoT
eg draught = 10.5 m, squat = 1.5 m, minimum UKC =2 m, HoT =4.3 m
.. No-go line/Safety depth=(10.5m+1.5m+2m)-43m=97m

Figure 10: The calculation of the no-go line, or safety depth, is used to define safe navigable water.
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From the example calculation in Figure 10, charted depths of 9.7 m or less should be clearly marked on the chart as being
unnavigable and unsafe. If a no-go line of 9.7 m prevents the ship from safely navigating for the HoT used in the calculation,
the navigator should determine the times of the tidal window when the HoT will allow safe navigation, for the minimum UKC
and/or overhead vertical clearances, within the port and its approaches. The minimum UKC and overhead vertical clearance
should be agreed with the Master from the outset. To determine the minimum HoT to ensure sufficient UKC is maintained
over a shallow water area, the calculation in Figure 11 should be made:

Minimum HoT required = (draught + squat + minimum UKC) — minimum charted depth
For example, draught = 10.5 m, squat = 1.5 m, minimum UKC = 2 m and minimum charted depth is 8.2 m

Minimum HoT required = (10.5m+1.5m+2m)-8.2m
=58m

Figure 11: Minimum HoT calculation to ensure sufficient UKC.

To find the maximum HoT to safely pass under a bridge or cable, the calculation in Figure 12 should be made:

Maximum HoT = (charted vertical clearance + HAT) — (vertical clearance required + air draught)
For example, air draught = 30 m, charted vertical clearance = 29 m, HAT = 5.3, minimum required clearance =2.0 m

Maximum HoT=(29m+5.3m)—(2m+30m)=343-32m
=2.3m

Figure 12: Maximum HoT calculation to pass safely under a bridge or cable.

‘Althoughihorizontalldatumiwithin ENGs'isistandardised tolWGSi84verticalland sounding datums

ﬁ may/differlbetweenichartprodticersiEorexample;many Etopean ENC producersuse niean sea &\iﬁf '
U (MSDiforverticaliand'soundingdatumywhilsiothersuseimean highiwaterspringsi(MHWS) forvertical

® idatumlorlowestastronomical tide (LAT) forsounding|datum, Where datums a omam:aw;‘ %
valuesiwilllequateitolt 1‘&3@@.&&"@1&“@@1@2’1Gfﬁlif{'r-ﬁ’d‘k“ﬁ@ﬂrmr@c‘dﬁfﬂ :

Tidal calculation software is widely available as an alternative to traditional paper tide tables and tidal atlases.
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Figure 13: Official tidal databases such as ‘Admiralty TotaiTide (ATT)' can be used as a standalone application or integrated with
ECDIS to assist with HoT and tidal stream predictions or for calculating times of astronomical events. (Courtesy of UKHO)
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Figure 14: An example of ATT integrated with ECDIS. (Courtesy of OSI)
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Figure 15: An example of a tidal database provided by the ECDIS manufacturer. (Courtesy of Transas)

The calculations resulting from this research should identify relevant tidal windows and provide an estimated time of
departure (ETD) and arrival (ETA).
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2.2,1.5 Speed and Endurance

The overall speed required to achieve the ETA can now be calculated. Consider whether any of the following will affect the
calculated overall speed:

e Speed constraints

— economical speed and maximum speed
— environmental conditions

— limits and restrictions

— machinery limitations and defects

e endurance constraints

—  bunker capacity

- fuel economy

— minimum reserve of fuel

—  bunker availability

—  stability/loadline considerations
—  stores and spare parts

— provisions and fresh water

— manning considerations.

To conduct the majority of a passage at an economical speed, it may be necessary to proceed for a short period at a higher
speed. If using ECDIS, the ETA to the final waypoint will update as the voyage progresses, enabling the speed to be adjusted
accordingly. Alternatively, the formula shown in Figure 16 can be used to calculate the time necessary to proceed at higher
speed to reduce to an economical speed for the remainder of the passage.

D—-HT
O-H

t=

= time required to proceed at higher speed

= distance (nm) from start of passage to point of arrival

time (hours) from start of passage to required ETA at point of arrival
= higher speed (kts) to be used

= economical speed (kts)

TIQo—-HoQ-
]

For example: The navigator is planning a passage for a ship with an economical speed of 10 kts and a maximum speed of
16 kts. There are 42 hours to complete the passage of 500 nm between departure and arrival points. The average speed
required overall is therefore: 500 nm/42 hrs = 11.9 kts.

Therefore, the length of time to proceed at a higher speed (16 kts) in order to reduce to the economical speed (10 kts) for
the latter part of the passage is:

t= M’iﬁ: M: %:13.33 or 13 hrs 20 mins

16-10 6
Speed Time Distance travelled
16 kts 13 hrs 20 mins 213.33 nm
10 kts 28 hrs 40 mins 286.67 nm
Total: 42 hrs 500 nm

The navigator should then compare the fuel consumption figures to see whether initially increasing the speed to complete
the majority of the passage at an economical speed will achieve an overall saving in fuel compared to proceeding at 11.9 kts

for the entire passage.

Figure 16: Calculation to determine the time remaining at a higher speed, prior to reducing to a lower speed for the latter part of a
voyage, while maintaining the required ETA.

If by this stage the voyage criteria are assessed to be unachievable, the Master should be advised at
the earliest opportunity.
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2.2.2  Preliminary Research — Weather and Environment

The weather, and any other environmental factors likely to affect the passage, should now be considered. It will be necessary
to gather climatological, meteorological and oceanographic data to estimate the weather most statistically likely for the
passage. Publications such as ‘Routeing Charts’ and ‘Sailing Directions’, published by competent authorities, should be
consulted for this purpose. If planning is taking place immediately prior to commencing a passage, an up-to-date weather
forecast should be obtained. The following factors should be considered:

e Historic weather statistics (see Figure 17)

— mean pressure

— mean temperature

—  precipitation

- visibility and probability of fog

— wind strength (see Figures 18, 19 and 20)

- hurricane, cyclone or typhoon seasons (see Figure 21)
— wave height and direction (see Figure 22)

e |oad line limits

— depicted on ‘Routeing Charts’ for the major oceans, by month
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51° 42’'N 05°03'W. Height above MSL — 32 m, Climate information for period 1980 — 2010
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Figure 17: Historical climate information for Milford Haven.
(UKHO, NP37 — ‘Admiralty Sailing Directions, West Coasts of England and Wales’) (Courtesy of UKHO)
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Figures 18, 19 and 20: Wind direction, frequency of gales and swell distribution for the west coast of the UK in May.
(UKHO, NP37 — ‘Admiralty Sailing Directions, West Coasts of England and Wales’) (Courtesy of UKHQO)

Table C Table showing principal areas affected and months in which tropical storms normally occur
Area & Local name Jan Feb Mar Apr May Jun Jul Aug Sep Qct Nov Dec A B

North Atlantic, West Indies 10 5
region (hurricane)
North-East Pacific (hurricane) 15 7
North-West Pacific (typhoon) 25-30 | 15-20
North Indian Ocean 2-5 1-2
Bay of Bengal (cyclone)

| e i
North Indian Ocean ] i 1-2 1
Arabian Sea (cyclone) e -

I
South Indian Ocean i iy 5-7 2
W of 80E (cyclone) WIIII NI
Australia W, NW, N coasts & 1 ?":;”..'13',? 23 1
Queensland coast (hurricane) Hilri

Fiji, Samoa, New Zealand 9 i 7 2
(North Isiand) (hurricane) #ﬂlll{lllllh} . {1
Start/Finish of season Period of greatest activity Period affected when season earlylate
',-'-'ﬂ""""".'”fj'f FHTA
— I8 4) ;h'i,}«.‘“ (58

Column A: Approximate average frequency of tropical storms each year
Column B: Approximate average frequency of tropical storms each year which develop Force 12 winds or stronger

Tropical Storm Table

Figure 21: Historical information relating to tropical storm frequency.
(UKHO, NP136 — ‘Ocean Passages for the World')
(Courtesy of UKHQO)
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e likely statistical environmental conditions ‘Routeing Charts’ provide information additional to that
given in ‘Ocean Passages for the World” and ‘Sailing

= RS Directions’ (see Figures 24 to 27).

— ocean currents
— tidal streams for coastal passages (see Figure 23). R Ve e e
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‘Ocean Passages for the World’ (OPTW/NP136)

In 2018, the UKHO released a significant update to ‘Ocean Passages for the World’ (OPTW). The 2018 edition of NP136,
Volume 1 (Atlantic Ocean) and Volume 2 (Indian and Pacific Oceans), was based on empirical research and depicts the results
of a one-year sample of global (satellite and terrestrial) AlS data for worldwide bulk carrier, passenger ship, container ship
and cargo ships’ actual AlS tracks. The book removes any distinction between high-powered and low-powered ships, makes
waypoints available in a format useful to ECDIS users and overlays ocean currents onto the route diagrams for the first time.

Admiralty OPTW (NP136, Vol 1/2) contains ‘overview’ information at the beginning of each geographical volume, which
provides information on how to use each guide during the passage planning process. This overview section also provides
information about each geographic area, regarding:

e Natural conditions
e climate
e winds, seasonality, TRS, depressions

e weather, waves and swell

® currents
® ce
e coral

e magnetic anomalies.

The overview section provides a broad description of global maritime weather patterns and other considerations relevant to
ships crossing the ocean covered by that volume. The diagrams are similar to those found in ‘Sailing Directions’, but for ocean
areas.

The subsequent sections of OPTW are organised by ocean region and detail the most frequently used routes between the
most frequently used ports, identified by AlS analysis. Each section shows the routes in both a map/graphic diagram format
and a tabular format. Each waypoint is named and the start and end of each route typically coincides with coastal routes
detailed in ‘Sailing Directions’.

Each geographic section has a diagram at the start of the chapter showing each of the most frequently used ports, with the
routes connecting them listed by name. The beginning of the section also lists cautionary notes particular to the region,
naming hazards, currents and natural conditions that may be encountered there.

The routes given may be either ‘port to port’ or ‘connector’ routes. Connector routes span multiple sea areas. Routes may be
Rhumb Line (RL), Great Circle (GC) or Composite GC and the distance of the route is listed.
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Port to Connector Routes

FROM‘ T ep " J0 GP LENGTH FOR

Bilbao 43° 34'N 03° 11'W lle d'Ouessant SW 48° 24'N 06° 04'W 452 North Europe ports

Bilbao 43° 34'N 03° 11'W Mona Passage 18° 41'N 67° 5T'W 4371 Caribbean ports

Bilbao 43° 34N 03° 11'W Strait of Gibraltar E 36° 00N 05° 24W 1189 g”:dd'ltneéi’::eg:éiugséa“a’

Bilbao 43° 34'N 03° 11W Strait of Gibraltar W 35°57N06° 26w 1189 Mediterranean, Suez Canal
and Indian Ocean ports

Casablanca 33°41'N 07° 34'W lle d'Ouessant SW 48° 24'N 08° 04'W 1266 North Europe ports

Casablanca 33° 41N 07° 34'W Antigua Channel 16° 34'N 61° 53'W 3482 Caribbean ports

Casablanca 33°41'N 07° 34'W Mid Atlantic 04° 26'N 26° 44'W 2230 South Atlantic ports

Casablanca 33° 41'N 07° 3¢'W Mona Passage 18° 41N 67° 5T'W 3815 Caribbean ports

Casablanca  33° 41'N 07° 3¢'W Strait of Gibraltar E 36° 00'N 05° 24'W 221 Mediterranean, Suez Canal
and Indian Ocean ports

Charleston 32° 43'N 79° 47'W Bishop Rock W 49° 41'N 07° 01'W 4667 North Europe ports

Charleston 32° 43'N 79° 47'W lle d'Ouessant SW 48° 24'N 08° 04'W 4698 North Europe ports

Charleston 32° 43'N 79° 47'W SW Approaches 49° 11'N 06° 39'W 4678 North Europe ports

Charleston 32° 43'N 79° 47'W Strait of Gibraltar E 36° O0'N 05° 24'W 4601 Mediterranean ports

Charleston 32° 43'N 79° 47'W Strait of Gibraltar W 35° 57'N 06° 26'W 4601 Mediterranean ports

L) : - NAME GP ID ] NAME GP

NA1 Great South Channel 40° 30'N 68° 42'W NA341 Cape S. Vicente TSS 36° 40'N 09° 17'W

NA32 Chesapeake E 36° 48'N 74° 39W NA342 Cape Roca TSS 38° 39'N 09° 59'W

NA38 Cape Hatteras SE 35° 04'N 75° 01'W NA345 Cape Finisterre TSS 43° 16'N 10° 00'W

NA41 Mona Passage NE 19° 43'N 66° 47'W NA346 Detroit D'Honguedo 49° 20'N 64° 13'W

NAS6 Chesapeake Bay SE 36° 47'N 75° 42'W NA347 Mont-Louis N 49° 27'N 65° 47'W

NAS8 Charleston 32° 3T'N79° 35W NA348 Saint-Felicite N 49° 08'N 67° 24'W

Figure 29: NP136, Vol 1, pg 44 — Screenshot from Admiralty Gateway eNP version, Corresponding waypoints, UKHO 2018.
The Ocean Connector Routes:

e Take account of the start or end of ocean TSSs

e do not account for coastal or inshore TSSs (port approaches)

e do not account for Load Line Zones

e do not account for hazards that may be shown on better scaled charts/ENCs
e make no distinction between high-powered/low-powered ships

e are described as ‘Port to Port’ or ‘Port Connector’ routes

® can be used in either direction.
The Ocean Connector Waypoints:

e Areall named
e are given a unique ID number

e are given to degrees and minutes accuracy (DD° MM’).

The routes are shown graphically on map diagrams at an overview scale and the routes are overlaid on arrows depicting the
magnitude and direction of the surface currents known to affect shipping. The currents shown are for the month of January
and are intended to be used as a general guide only. Navigators using these waypoints, routes and current diagrams should
use them as an initial approximation for a route, before doing further detailed planning using a more accurate current and
tidal stream prediction. Admiralty ‘Routeing Charts’ give more detailed predictions of the likely currents for each month,
season and ocean region.
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Figure 30: NP136, Vol 1, pg 108 — Screenshot from Admiralty Gateway eNP version, Port to Port Routes, UKHO 2018,

The table of ports in each section includes the ‘UN Code for Trade and Transport Locations’ (LOCODE) and ‘UN Country Code’
(CCODE) for each named port, to avoid misidentification between ports with the same name. Geographic Positions (GPs) are
given for each waypoint in the format of DD® MM’ and need to be adapted more precisely when plotting courses to steer on

detailed charts/ENCs.

NAME GP LOCODE CCODE LENGTH FOR NP
From Haifa 32° 52'N 34° 58'E  HFA L NP49
To Barcelona 41°18'N 02° 12'E BCN ES 2088 NP45
To Fos 43° 11'N 05° 03'E  FOS FR 2074 NP46
To Genoa 44° 22'N 08° 57'E  GOA IT 1893 NP46
To Gibraltar, Algeciras 36° 08'N 05° 24'W ALG ES 2488 NP&7
To Izmir 38° 26'N 27° 0S'E  1ZM TR 834 NP48
To Koper 45° 34'N 13° 42'E  KOP Sl 1780 NP47
To Leghorn 43° 31'N 10° 14'E LIV IT 1813 NP46
To Marsaxlokk 35° 48'N 14° 34'E  MAR MT 1244 NP45
To Nemrut Bay 38° 46'N 26° 54'E NEM TR 810 NP48
To Salerno 40° 38'N 14° 43'E  SAL IT 1447 NP46
To Tarragona 41° 04N 01° 14'E  TAR ES 2133 NP45
To Thessaloniki 40° 37'N 22° 55'E  SKG GR 968 NP48
To Valencia 39° 25'N 00° 17'W VLC ES 2177 NP45

Port to Connector Routes

FROM
Haifa
Haifa
Haifa

Figure 31: NP136

g Ay ; TOLT% Sty
32° 52'N 34° S8'E  Dardanelles 40° 01°'N 26° 09'E
32° 52'N 34° S8'E  Port Said 31° 24'N 32° 21E
32° 52'N 34° S8'E  Strait of Gibraltar E 36° 00'N 05° 24'W

LENGTH At BRSNS isad
855 Marmara Denizi and Black Sea ports
200 Suez Canal and Indian Ocean ports
2488 North Europe and North Atlantic ports

, Vol 1, pg 109 — Screenshot from Admiralty Gateway eNP version, Corresponding Port Waypoints and Port Codes,
UKHO 2018.
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In addition to the use of printed publications for assessment of weather and environmental information, some ECDIS can
integrate with weather routeing services. Where this capability exists, it may be necessary to construct a route in ECDIS,
although an approximate route is all that is required at this stage.

oo H % |
Wesmer From 01.05-2013 70 10-05-2013. § | R e i
_Options Options

e & B 26204- 301:00UTC &
%__Play Aliead starts figm 15-04-13 22:00 UTC — 1
: /.r—-f etersburg-N.Orleans1 @

£

514

. 1:15,000,000

Figures 32 and 33: Some ECDIS passage planning software facilitates the simulation of likely weather conditions, allowing optimal
routes that avoid certain weather patterns to be identified, (Courtesy of Transas)
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it is also possible to use ECDIS to display chart products that can help ascertain the existence or extent of ice. This is
particularly important when planning to use a GC route at high latitudes or when planning to travel through or near areas that
are prone to ice formation (see Figures 34 and 35).
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Figure 34: An example of an ice chart overlay. (Courtesy of Transas)
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Figure 35: A satellite image that can be used to show ice formation relative to land mass.
(Courtesy of Transas)
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2.2.3 Preliminary Research — Passage Planning Guides

These Guides, produced by Witherbys, are updated on a two-year cycle to incorporate the latest guidance and practical
advice for ships transiting the following regions:

Passage Planning Guide
Englsh Chonedl, Dover Sxoit ond Sovthern Navth Sea

Straits of Malacca and Singapore (SOMS) Great Barrier Reef and Torres Strait English Channel, Dover Strait and
(GBRTS) Southern North Sea

Figure 36: Witherbys regional Passage Planning Guides.

The Guides bring together all the regional information required in the appraisal and planning stages and have been carefully
compiled with the assistance of navigating officers, ship Masters, deep sea pilots, marine advisors, navigation superintendents
and other appropriate organisations that have an interest in the respective regions.

Figure 37: Extract from the English Channel, Dover Strait and Southern North Sea Passage Planning Guide.

The Guides include fuli-colour pull-out chartlets that accompany detailed passage information for each leg of the voyage,
ensuring that they provide ongoing support and guidance during the complete voyage through the area.
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Key information includes the main traffic and ferry routes through the region and details of local craft, such as tugs and tows,
and where they are currently found as their routes change with reclamation works. Details of crossing traffic and likely times
of day when they may be encountered are given, as are the areas where concentrations of fishing ships may be found along

with times of day, tide, season and their typical behaviour with regard to through traffic.
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Figure 39: Extract from the Straits of Malacca and Singapore (SOMS) Passage Planning Guide.

General information on tidal streams is detailed, together with experience of how they behave in specific areas and their
impact on ship manoeuvrability in those regions.

At constrained legs of the passage, details and particulars of UKC and the impact of any other environmental considerations
on UKC, including their application to static and dynamic values of UKC, are taken into account.
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Figure 40:

Extract from the Straits of Malacca and Singapore (SOMS) Passage Planning Guide.
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2.24  Preliminary Research — Nautical Publications, Charts, Update and Review

The likely routes should now start to present themselves. Section 2.1 outlined the charts and nautical publications that should
be held on board, in accordance with guidance, to fulfil the SOLAS V, Regulation 19 carriage requirements. If the charts and
nautical publications required for the voyage are not on board, they should be identified and sourced from an approved chart
agent at the earliest opportunity.

Charts should be of an appropriate scale, up to date and assessed for content and quality. Where ECDIS is the primary means
of navigation (PMN), it is also necessary to verify that ENCs are correctly installed and updated with the latest warnings.

2.2.4.1 Nautical Publications

Nautical publications are available in either paper or digital format and the following should be consulted when passage
planning:

Admiralty Charts and|Publications

Catafogu_e’ (NP131)

Admiralty Tide Tables® (NP201 — 208) (printed)
or ‘Admiralty TotalTide’ (digital)

« Printed version published in seven
volumes by gecgraphic area.

Viistoflightsand) B e e O Notices to
Fog Signals' (NP74)" B e Mariners

« Printed version published in « Annual Summary (NP247)
‘List.of:Radio Signals’ (NP281)

13 volumes (Vols A-N) by « weekly updates.
geographic areas.
. v « Printed version published in 6 volumes:
“The'Mariner’s Handbook: - e
- Voll- Myairre Rago Statmns’ (NPZE1) (2311 M0 twod pats by geographiz area)

(N Plo 0) = Vol 2 - Radw Az 10 Navgstion, Divs (DGP2), Legal Time, Rad o Time
~ S3nais avd Election.c Pos i

Sailing Directionst

- Vel3 - Martirre Safety infurmaticn Serv:
= ’ - Vol & - Meteorciog cal Oxsareaten “atons (NP234)
‘TheiNautical Almanac - Vol§ - GMDSS (n223%)
N p3 14) = ~ Vol § - Piict Services, VTS and Fort Ogerations (NP23E)
( {z2ln 1o weven £arts by Goographic wrea)

The navigator should identify the required nautical publications using chart management software or a paper method such
as the Admiralty Charts and Publications Catalogue’. These should be listed, then read, with the information extracted as
appropriate for the voyage proposed.

Nautical publications require regular update. For paper publications, updates come from the Annual
Summary of Notices to Mariners and Weekly Notices to Mariners, For digital publications, updates

are available online or issued by email/update from the chart agents for the ship. Records of these
updates should be maintained to provide evidence that the most up-to-date information is used
when planning.

2.2.4.2 Chart Type

The types of chart {paper/ENC/RNC) used by the navigator depend on the primary means of navigation (PMN) to be used
for the voyage. This will depend on both the approved method on the ship (whether the ship is certified to use ECDIS as the
PMN) and on the availability of Electronic Navigational Charts (ENCs).

ECDIS is a mandatory carriage requirement under Regulation V/19.2.10 of SOLAS. It was subject to a phased entry into force
programme that was completed in July 2018. A ship may use ECDIS to meet the compulsory chart carriage requirements for a
voyage under SOLAS if ENCs are used and if certain additional conditions are met:

® ENC carriage must comply with SOLAS Regulation V/27 (the ENCs must be the latest available edition, kept up to date and
correctly displayed according to the latest IHO standard)

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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e the installed ECDIS must be type approved (SOLAS Regulation V/18)

e the ECDIS must conform with the IMO performance standard (Resolution MSC.232(82))

e there must be adequate, independent backup arrangements in place (SOLAS Regulation V/19.2.1.5)
e the ECDIS operator must be duly certified.

In addition, each flag State has its own requirements for use of ECDIS as the primary means of navigation (PMN). Commonly
referred to as ‘paperless’, ships using ECDIS as the PMN may still be required to have a full set of paper charts in use alongside
their ECDIS or may be required only to have a reduced set of ‘take me home’ paper charts, or none at all. Usually, approval
will also be based on an uninterruptible power supply (UPS) being available for the ECDIS.

Officers should be fully aware of what is required by their flag State Administration and of the types of chart in use on their
ship.

The navigator must be aware that, even if ECDIS is approved as the PMN, where ENCs are not available for the voyage and
even if RNCs are available, the ship will still need to use an appropriate and up-to-date portfolio of paper charts (APC) (for
more information, see Figure 45).

2.2.4.3 Paper Chart Outfit

If paper charts are required, the navigator should identify and list the relevant charts for the passage from a chart catalogue
issued by an official hydrographic authority, such as the UKHO. The ‘Admiralty Charts and Publications Catalogue’ (NP131),
also known as the ‘Admiralty Chart Catalogue’, lists all UKHO paper charts and shows their limits of coverage (see Figure 41).
The Admiralty Digital Catalogue’ may also be used to select paper charts required for a route, which is similar to the
mechanism used to select ENCs for a route (see Figures 48 and 49). These catalogues also contain lists of countries with other
established hydrographic offices that publish charts of their own national waters. The selection of charts by the navigator
should be comprehensive enough to cover the entire route, berth to berth, and include appropriate scales of charts for the
phases of the voyage (pilotage, port approach, coastal and ocean passages).

With the list of charts required, the navigator should then prepare the charts for the voyage (usually known as the ‘voyage
folio’). Most ships that carry paper charts may already have the required charts as part of the ‘chart outfit’ on board.
However, where paper charts are not present in the chart outfit, the navigator will need to order them from their approved
chart agent. A list of charts should be kept and maintained by the navigator. In most cases, this is done with the chart
management software on board (usually selected by the company/provided by the chart agent).

Importantly, the navigator must ensure that all navigation charts are corrected up to date. This applies both to new charts
ordered and received on the ship and to existing charts. It is important to also check to see whether new editions have been
issued. Chart corrections should be carried out weekly, as part of the routine of the navigator (usually the second officer).
However, the navigator should still check each chart to ensure that they have been suitably updated, or replaced with a new
edition, as it is possible previous updates may not have been applied.




- Passage Planning Guidelines

sessisessiiestasanans SasasstestassesassstaIsIeaTIIATIAIIATLIASITISIISALIIL I AT It SessstassatseiINIIIIISILATISIAT T ISTINRSRI NS srestsseassenaens LEETP R EETRTRT CERT

Charts must be kept up to date from:
e Weekly Notices to Mariners (NM)

e radio navigation warnings (see Figure 42 for NAVAREA regions).

150" 185 12 %
V']

Figure 42: NAVAREA regions. (UKHO, NP100 — ‘The Mariner's Handbook’) (Courtesy of UKHO)
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2.2.4.4 ENC/RNC Portfolio

Where ECDIS is the PMN, it is important to ensure that all the relevant chart formats are installed. To meet SOLAS carriage
requirements, electronic charts used in ECDIS must be official, meaning they must be issued by or on the authority of a
government-authorised hydrographic office (HO), or other relevant government institution, and conform to IHO standards.
ENCs and RNCs are the only official formats sanctioned by the IMO for use in ECDIS when it is used as the PMN. If there

are insufficient ENCs of an appropriate scale to cover the entire route, RNCs may be used to fill any gaps in ENC coverage.
However, due to the reduced safety features when using RNCs in ECDIS, flag States may require documented risk assessments
to be conducted when using RNCs and an appropriate portfolio of paper charts (APC) may be prescribed.
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Figures 43 and 44: Example of an ENC (left) and equivalent scale RNC (right)
for the same area. (Courtesy of PC Maritime)

An RNC is a raster representation of a paper chart and, when used in ECDIS, the system is in raster chart display system (RCDS)
mode. In RCDS mode, the ECDIS safety contour is not available and no alarms will be triggered when the ship crosses the
safety cantour value. Navigators should consider the use of mariner-added objects as well as the APC to mitigate the loss of
this safety feature in ECDIS.

Figure 45 can be used to ascertain whether an electronic chart portfolio is SOLAS compliant. For example, the passage plan
arrives at a port where an appropriate scale ENC (scale 5 or 6) is not available, and therefore an appropriate RNC and paper
chart must be obtained.
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Figure 45: SOLAS chart compliance diagram.

The minimum requirements for carriage of charts (including the contents of any APC if required) will

vary by flag State. The navigator should consult the relevant documentation for their flag State.

:I:léfe 45d al:: !ilrstrates when official data formats are permitted for use in ECDIS and shows when ships are permitted to usé
s and official paper charts where ENC coverage at the appropriate scale does not exist.

Although unofficial chart data may be used i i
. : in ECDI I igati LAS
chart carriage requirements when ECDIS is used asstl'a:: I?’M‘Wtfljp R e s ctdats does ot et 0
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Figure 46: An example of unofficial Tx-97 data, produced to the S-57 standard,
overlaid with an ENC. (Courtesy of Transas)
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Figure 47: Cursor pick information from a Tx-97 chart showing associated warning message that such data should be used in

conjunction with official paper charts. (Courtesy of Transas)

IflanlECPISlisiusingiunofficial chartdatafornavigation, the ECPIS is classified’asan electronic chart

systemi(EGS) only/andicannot beiisediasithe PMN.

Chart catalogues, such as the Admiralty Digital Catalogue’, are useful for identifying the quantities and formats of charts
required for any given route. Gaps in ENC coverage, or areas where insufficient ENCs of an appropriate scale exist, can be
identified, allowing RNCs, paper charts and relevant publications to be sourced. In Figure 49, relevant charts are highlighted
in red where they intersect with the route. Additionally, a ‘buffer width’ either side of the route can be added to cater for
adjustment during the planning phase and to cover contingency. Where a route is required to be inserted, an approximation

will be sufficient.
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Products such as the ‘Admiralty Digital Catalogue’ (available online from the UKHO) can be used to ident

iate charts in a variety of formats, including paper charts. (Courtesy of UKHO)

Figures 48 and 49
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2.2.4.5 ECDIS Chart Installation and Update
Once the necessary charts have been identified and sourced, they will need to be installed and updated in ECDIS prior to
being reviewed. The following are considerations when installing and updating chart data:

e Chart installation

— permits and licence
0 relevant ENC and RNC permits held
O permits are up to date and valid for the duration of the voyage
— relevant base discs are held on board
- the length of time it takes to procure and receive chart data
— the length of time it takes to install chart data in ECDIS

e chart updates

— charts are up to date on all ECDIS to the latest:
0 notice to mariners (NM) (note that the IHO abbreviates this to NM and not NTM)
0 temporary and preliminary notices to mariners (T&Ps). Note that some T&Ps may need to be applied manually
0 local NM
O radio navigational warnings (NAVAREAS)
— the latest NM update is held on board
— use of the Admiralty Information Overlay (AlO)
— the length of time it takes to update chart data in ECDIS.

It must be appreciated that chart installation and update times can be considerable. Recording the time it takes to complete
this process will allow more accurate estimates to be used in future.
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Figure 50: It is important to competentiy manage chart subscriptions and permits to ensure that they
do not expire during the passage. (Courtesy of Transas)
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Figures 51 and 52: Warning messages will be displayed if a chart permit has expired and 30 days before the subscription service is
due to expire. These are displayed whenever an affected cell is loaded. (Courtesy of Transas)

Chart installation and updating can be a time-consuming process, particularly when installing encrypted data or when errors
are encountered. When installing encrypted data from chart providers that are signatories to the IHO S-63 Data Protection
Scheme, it is important that the ECDIS software and presentation library (PL) are up to date to ensure compatibility with

the latest edition. It is also important to ensure that the correct scheme administrator (SA) and chart producer certificates
are installed to facilitate chart installation. Sufficient knowledge of the process and the specific ECDIS in use is essential for
successful chart installation.

..................................................... N T T PR
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Close E-Mail

Issuer: IHO S-63 Scheme Administrator, International Hydrographic Organization (IHO), Monaco),

Validity:
Not Before: 06 February, 2013
Not After: 03 March, 2033
Public key:

963F 14E3 2BAS 3729 28F2 4F15 B073 0C49 D31B 28E5 C764 1002 564D B959 95B1 5CE8
B800E DS4E 3548 6€7B8 2BB9 597B 1582 69E0 79F0 C4F4 926B 1776 1CC8 9EB7 7C9B 7EF8

Figure 53: Encrypted ENCs require the correct SA and chart producer certificates to be installed. (Courtesy of Transas)
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Figure 54: The date and number of the latest update affecting chart cells in use should be available. (Courtesy of Transas)

2.2.4.6 Review of ECDIS Chart Data
A review of installed data should be undertaken to verify its accuracy, ensure that it is of an appropriate scale and check there
are no gaps in coverage. The following are considerations when reviewing chart data:

e Official chart formats

— the entire route is covered by ENCs of an appropriate scale and accuracy
0 areas of ENC overlap are identified
O areas of low chart accuracy (CATZOC) are identified
0 areas of unknown datum are identified
0 areas of poor GNSS coverage are identified
— sufficient chart provision in case of deviation and contingency
- where ECDIS supports RCDS mode
0 the relevant flag State allows RCDS mode
0 gaps in ENC coverage or scale are filled by appropriate scale RNCs
0 an APCis available
0 RCDS mode risk assessment is conducted
—  where ECDIS does not support RCDS mode
0 gaps in ENC coverage are filled by appropriate scale paper charts.
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When conducting the review, the navigator should have visibility of installed ENC data to assess whether better scale charts
are available and to identify gaps in coverage (see Figure 48). This function may also be useful during route construction. The
six available ‘navigational purpose bands’ are explained in Section 4.2.1 — New Route.
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Figure 55: An example of a graphical index, classified by navigational purpose,
of all installed ENC data. (Courtesy of Japan Radio Company)

When reviewing the accuracy of installed data, it should be noted that ENCs do not contain a source data diagram as depicted
on paper charts. Instead, the quality of the ENC is displayed using ‘category of zone of confidence in data’ (CATZOC). The
understanding of these symbols is critical to interpreting the accuracy of presented survey data. Explanations of the six
CATZOC symbols are provided in Figure 56.

........................................................................................................................
...................................................
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=0.50 + 1%d undertaken. All significant | high position and depth
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Figure 56: CATZOCs provide an indication of ENC accuracy. (Courtesy of IHO)
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PL4 In' most cases, NMand otherwarnings willalso needto'be applied manually: Many hydragraphic

offices donotinclude T&Psintheirweekly ENC updatesand these mayalsoineeditolbe applied
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2.2.5 Passage Planningin Ice

Passage planning in ice regions will involve additional consideration to assess the presence of ice and its extent, as well as
more attention to seasonal and weather routeing variations. As a general principle, the navigator should plan routes in open
water where possible and only plan for the ship to enter ice when absolutely necessary. For example, there are specific
circumstances, such as when there is significant freezing spray, that may require entering the ice.

The Polar Code states that the passage (voyage) plan must consider the potential hazards of the intended voyage. Ships
operating in polar regions should ensure that each passage plan includes, as a minimum, the requirements for compliance
with the voyage planning goal of the Code.

Additionally, passenger ships should follow the ‘Guidelines on voyage planning for passenger ships operating in remote areas’
(IMQ Resolution A.999(25)). Passenger ships should create contingency plans that include consideration for emergencies in
the event of limited SAR and medical facilities in remote regions.

The passage plan will be subject to varying local and national restrictions that will, depending on the authority, potentially
limit the ship from proceeding along a certain route, or require an alternative route to be taken. One such example is the
Canadian Arctic Ice Regime Shipping System (AIRSS) calculation for ships outside the zone/date system. For an ice regime,
an ice numeral (IN) is calculated. Ships using the system may only enter the proposed route through the ice regime if the ice
numeral is equal to or greater than zero.

The Polar Operational Limit Assessment Risk Indexing System (POLARIS) may be of use during the planning stage, as it can be
used to assess the risk of the voyage and provide support for decision making. POLARIS has been developed incorporating
experience and best practices from Canada’s Arctic Ice Regime Shipping System and the Russian Ice Certificate and is
supplemented by pilot ice assistance as prescribed in the Rules of Navigation on the water area of the Northern Sea Route.

POLARIS can assist with risks posed to the ship by ice conditions relative to the ship’s evaluation of the assigned ice class. It
uses the WMO nomenclature and the ice class consistent with the ice class(es) referenced in the Polar Ship Certificate. This
is represented through an index of risk values (RIVs), which are assigned to the ship based on its ice class. While the final
decision will always be based on the judgment of the Master, POLARIS can be useful in assisting with that decision.

Appraisal Considerations
For ice regions, additional considerations during the appraisal stage include:

e Understanding that the location of the route could be affected by ice formation and/or ice movement that is unnavigable
or threatens the safety of the ship. Standard information could be expanded with facsimile ice chartlets and/or ice
reports. All sources of navigational data should be appraised, including any limitations in the hydrographic information
available

e ascertaining the standard ice limits for both pack ice and icebergs and noting any seasonal changes. Prior to departure,
the ship’s charts must be updated in accordance with the weekly notices for the latest chart corrections. In certain areas,
it may be necessary to obtain local/national charts and the corresponding corrections due to absence of international

chart coverage or ENCs

e appraising regulatory and guidance sources related to ice operations and navigating in ice, including the company SMS,
guidance from coastal States and the ship’s Polar Water Operations Manual (PWOM)

e appraising historical, current and forecast weather and ice conditions. This includes satellite imagery and weather
routeing services for ice regions. Predictions may not be available for some remote regions and, if available, information

should be used with caution
e the availability and requirements for icebreaker support, including the estimated response time in remote regions

e areas where marine mammals are likely, as well as routeing schemes and any protected areas in the region (the Polar
Code requires ships to minimise disturbances to marine mammals and local areas of cultural heritage/significance)

e search and rescue provision in the region, including the estimated response time in remote regions, as well as places of
refuge that are available

e additional communication requirements for operating at high latitudes, including provision of satellite coverage/
subscriptions and VTS/reporting considerations

e the infrastructure available in the region, including nearest ports in the event of medical emergencies or nearest facilities
to bunker/resupply the ship if the ship has become delayed due to the presence of ice.

.....................................................................................................................
......................................................
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Planning Considerations

Once all data has been gathered and appraised, the navigator should begin planning the intended voyage. This will involve
creation of a charted route, with waypoints and courses that consider the general ice data available, as well as the ship’s
limitations. The passage plan should recognise any limitations imposed by certification, coastal States or Class, as well as

any limitations imposed by insufficient navigation or communication equipment on board. The plan should consider the
availability of nav aids, the availability and reliability of charts, SAR provision and infrastructure (all of which may be limited)
in the intended region, especially in the Arctic and Antarctic. The ship should not plan to enter an area where it cannot safely
navigate according to its requirements set by Class or national authority.

A passage plan for ice should consider pack ice and iceberg limits indicated on the navigational chart and other available
material (some regions will have mare information than others).

It is essential that the plan gives a suitable allowance for necessary deviation and course changes so as to allow the ship to
adequately respond to the ice concentration and leads that may exist. The passage plan should be formulated to cover the
passage from berth to berth, but it must be possible to adapt it to the changing conditions and allow sufficient opportunity to
deviate for moving ice formations.

So far as possible, courses should be determined through areas of lowest ice concentrations and avoid environmental/cultural
protected areas. Where course lines intersect with known ice limits, these limits should be marked on the charts or added

as mariner’s objects/notes on the ECDIS. This will allow the ship’s Master to assess the need to upgrade watchkeeping duties
before ice is encountered.

Ships using ECDIS to create the passage plan should conduct a thorough visual check of the entire route. ECDIS safety settings
must be appropriately configured to ensure application of the correct safety depth, contour values and display settings.

The look-ahead area, mariner added objects, function and safety settings can enhance safe navigation provided these are
correctly configured at the passage planning stage. These can help to mitigate poor quality hydrographic data. The use of
overlaid satellite imagery with visible ice concentrations is also beneficial.

Ice routeing services may exist in the ice region. Care should be taken with such information as it may not be fully
comprehensive. Ice routeing services may be compulsory, voluntary or obtainable via commercial providers for a fee. They are
based on factors such as:

e The geographic criteria
e the ship’s specifications and capabilities

e seasonal meteorological patterns.
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Preliminary Research ~ Other Considerations

The final stage of preliminary research is to consider any additional factors that may influence the route before actual
planning can commence. As a minimum, the following should be given due consideration:

Routeing

anchorage(s)

areas to be avoided

bridge manning at the different phases of the passage

canals

danger areas

day or night transit of critical points

deep water routes (DWs)

environmental protection

0 emission control areas (ECA)/sulphur emission control areas (SECA)

0 ‘International Convention for the Prevention of Pollution from Ships’ (MARPOL)
0 marine environmental protection measures/particularly sensitive sea areas (PSSA)
ephemeral data

0 times of sunrise and sunset

0 times of morning and evening civil twilight

0 times of moonrise and moonset

IALA buoyage systems

military/naval weapon practice areas

nature of the seabed

o coral

0 sandwaves

0 underwater volcanic activity

navigation methods

0  GNSS coverage (including any planned service outages)

0 conspicuous charted features for visual fixing

O radar detection ranges, taking into account the nature of the coastline
0 the use of parallel index techniques

pilotage embarkation, disembarkation and exchange of information

piracy and criminal risk areas

0 use of internationally recommended transit corridor (IRTC) in the Gulf of Aden
precautionary areas

shipping lanes

survey data (see Figure 58 for paper charts, and Figure 59 for ENCs)
territorial waters

time zones and time zone changes

traffic density and likely concentrations of fishing vessels

traffic separation schemes (TSS)

vessel traffic services (VTS) and ship reporting systems

delays

likelihood of a change in orders
operations such as gas freeing, purging, cargo grade change, ballast water exchange.

This list is not exhaustive and will depend upon the type of ship and geographic area through which the passage is planned.

For example, piracy is a risk in several parts of the world and becomes a concern when transiting areas such as the Gulf of
Aden, Malacca Straits, Indian Ocean and the Gulf of Guinea off West Africa. There are numerous sources of information
available to aid the navigator, including the NATO Shipping Centre and P&I Club websites, some of which are available within

ECDIS passage planning software (see Figure 60).

....................................................................................................................................................................
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Figure 57: Example of a Source Data Diagram, as found on most Admiralty paper charts. (Courtesy of UKHO)
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Figure 60: IMB Piracy & Armed Robbery Map, accessed 15/03/2019 at
https://www.icc-ccs.orglindex.php/piracy-reporting-centre/live-piracy-map
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Critical to the success of the planning phase and safe execution and monitoring of the route using an ECDIS is that all
operators have received adequate, approved generic ECDIS training and have also undertaken the type specific training
necessary to operate the specific equipment fitted on board. It is also essential that the manufacturer’s ECDIS software works
fully in accordance with the latest IHO presentation library (PL) and data protection standards, as only then will the ECDIS be
capable of displaying all the information contained within the ENC. Failure to update the software may mean the ECDIS fitted
on board does not meet the carriage requirements set out in SOLAS and may result in the following equipment shortfalls:

e Significant features are not displayed
e appropriate alarms and indications may not be activated
e the latest chart updates are not displayed, eg new TSS, offshore wind farms or bridges

e ENCs may fail to install or load.

The navigator should know the state of the software update, although this information should also be available within the
system.

e Hide |
‘ [t ‘
{[Navigation & Planning i
) Port Set

Chart Type

@ Chart Portfolio

Software Update

Name

Agency Code

PL version

Edition. Update Number

: GB120NWL
: 540 (UK)
: 4.0
g alzy)

_mw_so_ﬂf’,arsﬁeslomi'f'l_% Format Number 8 t)al
£ Issue Date : 14/06/2006
Prayback Create License Navigation Purpose : OVERVIEW
a ¥ Compilation Scale : 1/20000000
BackUp Option - Horizontal Datum : 0 (WG5-84)
e e RN S vertical Datum : 3 (Mean sea level
Color Pattem s pe Dok fnigakeation sounding Datum : 23 (Lowest astron
Projection : MERCATOR
? Software/Data Palh
Gray Scale
Utility Software *1: GBEOY 09.TXT-  Show Close

Figure 61: Manufacturers will normally provide instructions on
how to perform the update. {(Courfesy of Japan Radio Company)

Figure 62: The version number of the PL installed should be
readily available to the operator. Here, it is stated in the chart
legend within the pick report. (Courtesy of Japan Radio Company)

Known anomalies within an ECDIS are usually rectified by the manufacturer with software patches. [t is, therefore, important
that the latest patch is installed in ECDIS and that the most recent IMO guidance on ECDIS anomalies has been read. In
addition, any anomalies encountered during use should be fed back to the appropriate authaority.

' All'potential hazards andidangersidentified'duringithe appraisal'shouldibe notediforreference '

duringithe' planning phase. :
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2.3 Appraisal Report

Once a thorough appraisal of the intended voyage has been completed, and relevant information documented, the navigator
should be ready to brief the ship’s Master about the passage in order to gain approval prior to the detailed planning. This
briefing will also provide a convenient opportunity for the Master to make any inputs with regard to the intended plan. The
navigator should present the various route options on a suitable chart, as well as all relevant information obtained during
the research. A standard briefing pro forma {see Annex A for an example) prepared by the navigator will help ensure the
brief is presented in a logical and concise manner, ensuring the key points of the passage are covered and highlighting areas
where the Master’s decision is required before the outline plan is agreed and the detailed planning commences. The use of a
passage graph will also help to ensure that key positions and timings are available at the brief (see Figure €3).
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Figure 63: Example of a passage graph.

No two passages are the same. Even when the proposed route between two ports has been
undertaken before, there will be changes that need to be considered before deciding on the detailed
plan. Each and every voyage should be regarded as a separate undertaking, requiring the same
methodical approach and research before any detailed planning can commence.

In particular, when using ECDIS with a reverse waypoints option, a full review of the passage plan
must be undertaken to ensure the planned route remains safe for the updated voyage conditions and
follows the correct flow of traffic.
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Passage Planning on Paper Charts

3  Planning

Having briefed the Master on the details collected at the appraisal stage and received approval to commence the detailed
planning, the navigator can start to prepare charts and supporting information to enable the safe execution and monitoring of
the passage. The passage plan should be from berth to berth, and may include some or all of the following separate phases:

o Pilotage

e port arrival and departure

o coastal passage

® OcCean passage.

3.1 Voyage Overview

Once the Master has selected the route to be followed, the navigator can plot the route and add supporting information and
detail on appropriately scaled charts that will be used by navigators during the monitoring stage of the passage. The level of
detail to be added to the charts will depend on which of the passage stages the chart will be used for.

=
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3.2 Chart Preparation

Prior to plotting the track, the navigator should prepare the paper charts to be used during the monitoring stage using the
information gathered during the appraisal stage. The navigator should:

e Identify and mark off shallow water and navigation hazards to ensure the track is plotted in safe water
e identify and check the depth of wrecks charted along the intended route to confirm as dangerous or non-dangerous
e identify and highlight any areas of lower accuracy survey data

— refer to the source data diagram on the chart (see Figure 64)

Date Survey method

Before 1935 Lead line or wire drag survey
1935 to 1972 Echo sounder survey

Post 1972 Side scan sonar

(Note that hydrographic surveys prior to the 1980s did not use DGPS. Therefore, even side scan sonar data gathered before
the 1980s may have poor positional accuracy.)

% SOURCES
British Government Surveys British Geological Surveys
a 2008-2012 Full sea floor coverage e 2005 Partial sea floor coverage
b 1983-1984 1:12500
c 1968-1984 1:25000-1:100 000 British Government Surveys (leadline)
d 1951-1963 1:10000-1:100 000 f 1835-1928 1:8000-1:73000
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Figure 64: Example source data diagram showing survey data within the limits of the chart.
Source: British Admiralty Chart 1794 (Courtesy of UKHO)

e highlight areas of possible seabed changes, where the charted depth may have changed significantly since the last survey
due to, for example:

— sandwaves
— coral growth
—  volcanic activity

e identify areas of dense shipping traffic and potential areas of convergence

------------------------------------------------------------------------------------------------------
.................................................
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are suitable for:

= visual and/or radar fixing
- parallel indexing (measure the distance and mark the Pis on the chart)

e annotate the chart with tidal data

= time(s) of high water at relevant standard port(s) (see Figure 65)
- direction and strength of tidal streams at tidal diamonds (see Figure 65)

identify and highlight conspicuous charted features (and annotate, when known, a description of their appearance) that
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Figure 65: Time of HW at standard port, annotated beside the tidal data table and tidal strength and direction, annotated for a tidal
diamond (predicted strength interpolated between predicted spring and neap strength for the calculated % springs rate). The red

circles and arrow have been added to highlight relevant information. Source: British Admiralty Chart 3274 (Courtesy of UKHO)

e highlight areas of meteorological concern

~  tropical revolving storms (TRS) anticipated and forecasted
likelihood of fog

ice limits and type of ice, depending on ship Classification
— monsoons, depending on the region and time of year

...........................................................................................................................................................................
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e highlight marine environmental/MARPOL restrictions

— garbage discharge

— sewage discharge

— discharge of oil or oily water residues

—  ballast water exchange

— local and special area requirements

-~ compliance with emission control area (ECA)/sulphur emission control area (SECA) regulations
— tank cleaning at sea/availability of shore discharge facilities

® security restrictions

— war zones/politically sensitive areas
areas of known piracy/armed robbery
drug trafficking

naval/military exercise area.

Once these initial chart preparations have been completed, the navigator can plot courses for the various phases of the
passage.

..........................................................................................................................
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3.3 Plotting Course:

When plotting the courses to steer, the following are common to all phases of the passage:

e Course lines should be plotted on the most appropriate scale charts for each leg

® course lines should avoid all navigational hazards (rocks, wrecks, shoals, etc)

o the true course direction should be shown using 360° notation

e  manoeuvring characteristics should be used to show the wheel over position

® any areas where the UKC may decrease, due to the effects of squat or heel when turning, should be identified
® adequate overhead clearance under bridges and cables should be maintained

e head or stern marks (leading lights) should be used to enable visual monitoring of the position

e compliance with the COLREGS (conforming to the general direction of traffic flow, routeing, narrow channels)
e analysis of height of tide and the strength and direction of tidal streams

® analysis of prevailing weather and direction of wave travel

e analysis of any expected heavy weather and swell

e courses should be adjusted to avoid beam seas

e visibility (to give a wider margin from navigational hazards).

...................................................................................................................
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3.4 Speed

The speed along each leg of the passage should be planned to ensure a timely arrival at the destination. The appraisal stage
will have determined the overall speed required, but detailed planning may have to take account of:

The need to meet a tidal window at the departure and/or destination port or at navigationally critical sections along the
route, due to minimum UKC requirements, vertical overhead clearances or to avoid strong tidal streams

speed restrictions due to:

—  port regulations
— the need to avoid a decrease in UKC due to turning and/or squat in areas of shallow water

adjusting speed as per the charterer’s requirements or as required by weather and other restrictions
expected speed made good due to the effects of tidal stream or current
the need for day or night-time transit of some areas, either for navigational or security reasons

spare time to allow for unexpected delays. The use of a virtual ETA, a short distance before the planned point of arrival
(such as a pilot boarding place), will allow for final adjustment of speed to meet the required ETA

fuel economy considerations

the speed characteristics of the ship.
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3.5 Pilotage

3.5.1 Pilotage Chart Preparation

During the pilotage stage, the ship will be passing in close proximity to shallow water and navigational hazards. The navigator
should prepare the best scale charts available with sufficient detail to ensure the ship can follow the intended scale,
continuously monitor its position and be kept in safe water at all times. These preparations include:

® Marking off shoals (pencil danger area) at or shallower than the calculated depth of the no-go line for the time of
transiting pilotage waters

— the lowest predicted HoT for the period of the transit should be used in the calculation (see Chapter 2, Figure 9)

e description of prominent marks, structures or features

—  text or photographs in sailing directions (see Figure 67) or the description of light structures from the lists of lights
(see Figure 68) and similar publications are useful sources for this detail

NORTH CHANKEL BELFAST LOUGH AFPRGACHES MEW ISLAND,

ASITE ~Mawisland. NEEnd S 4192N  FE4i I 3s 0T ecdr31 807 ec 4]
GECR) $0aw
- - Fog Detlt - wow e eeas Ve g
x > e = e we
Principal marks B e e S B oy /W e
8.78 |
7 Landmarks: ]
Crosby Beacon (red ball over diamond topmark, ]
22m in height) (53°3136N 3°04"-B9W). 1
North Inner Mark (diamond topmark) (53°29'-78N |
3°03"63W). 1
Port Radar Station (white, 25m in height) i R, i
(53°27-95N 3°02'-44W), conspicuous from | :

most directions. Six wind turbines are situated
along the dock wall SE of the Radar Station.

Rock Lighthouse (white granite tower)
(53°26"-66N 3°02'-54W), disused.

Figure 67: Example of description of marks from ‘Sailing Figure 68: ‘List of Lights’ description of lighthouse structure.
Directions’. (NP37 — ‘West Coasts of England and Wales Pilot’) (Photograph courtesy of David Goddard)
(Courtesy of UKHO)

e clearing bearings to provide visual means of ensuring the ship remains in safe water

— based upon prominent charted objects or marks
— a brief notation on the chart describing the marks will assist with their identification during the monitoring phase

e displaying the predicted strength and direction of tidal stream or current (see Figure 69)

— tidal data sources include
0 tidal diamonds printed on the chart
o tidal stream atlases
o digital prediction software, such as ‘Admiralty TotalTide’
0 local sources of tidal data and local nav warnings of tidal surges

e highlighting radio reporting points and annotating the charts with details of the VHF channel and station to call.
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Figure 69: Example of detail for a pilotage phase chart. Source: British Admiralty Chart 3274
(Courtesy of UKHO)

Plotting Courses for Pilotage

Once all the safety limit information has been added to the chart, the recommended courses to steer can be plotted using
leading marks, head marks or stern marks, as appropriate.

Where recommended courses to steer are printed on charts or described'in sailing directions; they
should be used with caution as there is the possibility of meeting other ships followingjareciprocal

course. If possible, it is prudent to have one Pl prepared for.following the recommended/course'to

steer and'a second Pl prepared for a course to starboard of the recommended course.

Distances marked along the courses to the ship’s berth during entry into port will help monitor the progress and any
necessary adjustments of speed.

If intending to use paraliel indexing (P1) techniques, the cross index ranges (CIR) for the track, margin of safety and wheel
over lines should be drawn on the chart to ensure these are correctly positioned on the radar display. See Annex D for further

details.
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3.6 Port Approaches

When approaching port, it is likely that there will be an increased frequency of risk of collision situations. In these areas, there
are greater numbers of ships proceeding at slow speeds and with reduced manoeuvrability, combined with ships at anchor or
berthed at offshore terminals or moorings.

The chart should be prepared in a similar manner as for the pilotage phase. The scale of the chart is likely to be smaller and,
to avoid clutter, annotated detail should be limited to the key marks and points that the ship expects to pass near.

To assist with planning in the vicinity of port approaches, the UK Hydrographic Office publishes ‘Port Approach Guides’,
which are planning diagrams (British Admiralty 8000 chart series) that contain information from several different sources,
such as ‘Sailing Directions’, ‘Tide Tables’ and the ‘Admiralty List of Radio Signals’. Consideration should be given to following
the recommended routes printed on the port approach charts or described in the ‘Sailing Directions’.

The courses for both arrival and departure should take into account the position of pilot boarding places, follow the general
traffic pattern in the area, avoiding concentrations of traffic wherever possible, and allow a safe margin from anchorages or
offshore terminals/moorings where large ships may be berthed. The use of suitable head or stern marks and Pis will help with
monitoring the ship’s position in relation to the planned course.

If a pilot is to be embarked or disembarked at a pilot boarding station, the navigator should prepare an approach that allows
sufficient room for the ship to adjust her course and speed to provide a lee for the pilot transfer.

............................................................................................................................................
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3.7 Coastal and Ocean Passages

Once clear of the port and in open water, the passage plan should be monitored by the OOW using the passage charts
prepared by the navigator.

3.7.1 Passage Charts

The scale of the charts should be sufficiently detailed to allow the navigator to identify any navigational hazards and plot a
course that avoids them by an adequate margin of safety. Navigational charts should depict all known dangers, TSSs and aids
to navigation in sufficient detail for coastal passages. More detailed charts should be prepared if passing close to navigational
hazards.

Charts intended for ocean passages are typically at a scale of 1:3,500,000, but better scale charts, if available, should be
reviewed and prepared if conducting a passage in the vicinity of offshore hazards, eg seamounts, pinnacles of rock, etc.

The navigator should prepare the coastal and ocean passage charts with annotations of all relevant information (see
Section 3.2 — Chart Preparation).

3.7.2 Distances to Clear Hazards

The passage plan should identify the nearest danger at every point along the route. Tracks should be plotted at a safe
distance from hazards to navigation. The definition of a safe distance must be decided on a case-by-case basis and may
require a documented risk assessment. One definition of a safe distance is determined by the passage speed and the method
of position fixing available, such that the navigator should be able to plot two position fixes in the time taken to reach the
nearest hazard.

3.7.3 Courses for Coastal and Ocean Passages

The navigator should annotate the course on coastal and ocean passage charts with:

e True course to steer for each leg and the distance to run
e distances (at regular intervals) to run to the point of arrival
e [ETAsat:

—  waypoints
— predicted positions of making landfall
— regular intervals along legs

e highlighted radio reporting points, annotated with details of the VHF channel and station to call (refer to ‘Admiralty List of
Radio Signals (ALRS);, Vol 6).

3.7.4 Courses to Steer in Traffic Separation Schemes (TSSs)

TSSs adopted by the IMO are set out in the latest edition of the IMO publication ‘Ships’ Routeing’ and in the Annual Summary
of Notices to Mariners. Rule 10 of the COLREGS applies to the conduct of all ships in and near TSSs that have been adopted by
the IMO.

When following a TSS traffic lane, where there is likely to be a heavy density of traffic crossing the TSS, consider positioning
the course to the left of the centre of the lane. This will allow additional sea room when manoeuvring to starboard as the
give-way ship in a crossing situation, rather than leaving the starboard limit of the traffic lane (see Figure 70).

When crossing a TSS, ships should plan to do so on a heading that is as nearly as practicable at right angles to the direction
of traffic flow. This minimises the time a crossing ship is in the lane, regardless of the tidal stream, and allows ships crossing
or following a lane to assess the situation as a crossing encounter and take action in accordance with the COLREGS. Unless
permitted by the COLREGS, ships should remain clear of TSS inshore traffic zones.

..................................................................................................................................................
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3.7.5 Mariners’ Routeing Guides

The British Admiralty 5000 series of Mariners’ Routeing Guides are charts specifically designed to assist with planning
passages through constrained waterways. These include:

e BAS500 English Channel and Southern North Sea

e BAS5501 Gulf of Suez

e BAS5503 Baltic Sea

e BAS504 Approaches to the Panama Canal

e BAS5506 Turkish Straits — Strait of Istanbul and Southern Approaches
e BAS5507 Turkish Straits — Strait of Canakkale and Approaches
e JP5510 Tokyo Wan

e JP5511 Ise Wan

e JP5512 Seto Naikai

e BAS5520 Gulf of Mexico

e BAS5521 Irish Sea

e BAS5522 West Coast of Scotland and Pentland Firth

e BAD5523 Adriatic Sea and Stretto di Messina

e BAS5524 Singapore Strait

e BAS5525 Malacca Strait.
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Further information can also be found in the following Witherby Publishing Guides:

e ‘Passage Planning Guide — English Channel, Dover Strait and Southern North Sea’
e ‘Passage Planning Guide - Straits of Malacca and Singapore (SOMS)’

e ‘Passage Planning Guide — Great Barrier Reef and Torres Strait’.

3.7.6  Planning a Canal Transit

A canal transit plan should be developed that contains all the relevant route information, requirements, logistics and
alternative courses. The date and time of the transit should be booked early to avoid delays. The local regulations issued
by the canal authority should be checked to ensure the ship is compliant and that required equipment, facilities and
documentation are prepared and available.

3.7.7  Courses for Ocean Passage

The options for an ocean passage route should have been considered during the appraisal stage and presented at the
appraisal report for the Master’s decision on which route to follow. If intending to follow a GC or composite GC route, a series
of RLs between waypoints that describe the GC must be drawn.

The distance between the waypoints for RL legs along a GC may be determined either by drawing legs of a standard length
(ie 200 nm legs) or a difference in longitude (ie every 5° of longitude). Once the RL segments of the GC route have been
determined (see Figures 73 and 74), they should be transferred to appropriate scale charts for the passage.

The navigator should ensure that any dangers are highlighted in the same manner as for a coastal passage and that the course
clears them by a safe distance, taking into account the availability and accuracy of the navigation methads to be used during
the monitoring stage.
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Figure 73: Gnomonic chart to determine GC tracks. The black line annotation has been added separately.
Source: British Admiralty Chart 5095 (Courtesy of UKHO)
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Figure 74: RL segments of a GC course between New York and Land’s End. The black line annotation has been added separately.
Source: British Admiralty Chart 4011 (Courtesy of UKHO)

The possibility of positional inaccuracies of remote islands and reefs as'a result of survey'methods
used should be considered. The high positional accuracy of GNSS, and particularly. DGPS; may

have been unavailable at the time of the survey, especially if the routeiis not one'regularly'used by,
shipping. The use of relative navigation techniques, such as visual'and radar fixing or Pl, will help/to
ensure the ship remains a safe distance off land (see Annex D).

3.7.8 Additional Considerations for an Ocean Passage

Ocean passages, due to their long duration and distance from land, require careful evaluation prior to their commencement.
A ship about to undertake an ocean passage should be as well prepared as possible.

The predicted weather will have been considered when the route was approved by the Master at the appraisal stage. Any
factors that have subsequently changed, either prior to commencing the passage or during it, should be re-evaluated by the
navigator and the Master to ensure the ocean passage plan remains safe.

The participation in ship routeing systems, including the USCG Automated Mutual-Assistance Vessel Rescue System (AMVER),
may provide additional assistance should the ship encounter difficulties. It is important that voyage data submitted to AMVER
is kept up to date throughout the voyage.

3.7.9 Passage Planning Sheet

Details of each leg should be recorded in a passage planning notebook for reference during both the current and any future
voyages between the same ports (see Annex E). An example of the information for a leg of a passage plan sheet is shown in
Annex F. The following should be considered:

e Method and frequency of position fixing, including primary and secondary methods and areas where maximum position
fixing accuracy is required

e contingency plans to place the ship in deeper water or identify the nearest safe anchorage that can be utilised in the
event of an emergency

e checklists, as appropriate (see Annex B)

e watchkeeping manning levels for both the bridge and engine room, which are often included for the different phases of
navigational status and usually include coastal, pilotage and/or TSS passage.
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3.8 Risk Assessment

At the passage planning stage, it is vital that consideration is given to potential problems, including the possibility of
equipment failure. This is known as contingency planning and can be aided by proper risk assessment.

Risk assessment should follow a predetermined format in line with the ship’s SMS and be appropriate to each stage of
the voyage. It should identify the likely hazards and the potential harm of each, evaluate the risks and specify the control
measures required to manage those risks.

A risk assessment for contingency planning should consider the following:
o Damage to the ship or cargo
e crew injury or medical emergency

® engineering restrictions

failure of navigation equipment

failure to achieve the planned passage speed

e adverse weather conditions.

The control measures should take into account:

o The ship’s range and endurance

® available speed
® available navigation methods
o weather forecast and sea state
— options to minimise rolling and pitching
e places of safety

— distance and direction

e alternative routes to avoid weather, navigational or security restrictions.

.........................................................................................
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(Photograph courtesy of Duncan Bruce)

Once the navigator has completed detailed planning, the Master should be briefed and review the overall plan to ensure that
no navigational dangers or planning details have been overlooked. Any changes from the details discussed at the appraisal
report should be brought to the Master’s attention.

The Master’s review. is an essential part of the passage plan. Adequate time should' beallowedito
ensure it is properly.considered and that any amendments required by thelMaster are completed
(&) before sailing.

On completion of the brief and following any necessary amendments, the Master should approve the plan.
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3.10 Coastal Passage — Example

A laden product tanker, length 126 m and draught on sailing of 9 m, is to make passage from Milford Haven (Valero Terminal)
to Liverpool (Tranmere Oil Terminal) between 23 and 24 May. The ship’s maximum speed is 16 kts and the economical speed
is 10 kts. The ship will be ready to sail from the berth at Milford Haven at 19:00 on 23 May and the Master wishes to proceed
at an economical speed for as much of the passage as possible.

The ‘Admiralty Distance Tables’ show the distance between Milford Haven to Liverpool as 171 nm but, after reading
Note 6 (see Chapter 2, Figure 5), the navigator found this distance was for a route to the east of Grassholm, which the
‘Sailing Directions’ and notes on the chart (see Chapter 2, Figure 6) highlighted should not be used by laden tankers. The

navigator, therefore, calculated the distance for a route via The Smalls and Off Skerries TSSs, as 195 nm between the points of
departure and arrival.

' g 4 . o Route used in the
.t -7 %, - - Distance Tables - 171 nm
R — "N 7 . BUT should not be used by

- N laden tankers

Figure 75: Passage options in the vicinity of Grassholm.
Source: British Admiralty Chart 1478 (Courtesy of UKHO)

The distances are as follows (see Figure 76 for overall passage):

From To Distance (nm)
No. 3 berth Milford Haven point of departure (St Ann’s Buoy) 6.4
Milford Haven (St Ann’s Buoy) Liverpool point of arrival (Bar Light Buoy) 195
Liverpool (Bar Light Buoy) Tranmere Oil Terminal berth 18.2
Total Distance 219.6
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3.10.1 Coastal Passage Example - Tidal Calculations

The times and HoT of HW and LW at Milford Haven, Liverpool and Seacombe are as follows:

Milford Haven: Liverpool Bar: Seacombe:
23 May (All times GMT) 24 May (All times GMT) 24 May (All times GMT)
LW 00:55 1.1m HW 00:01 88m HW 00:20 9.0m
HW 06:56 6.6m W 06:38 16m LW 06:54 14m
LW 13:11 12m HW 12:16 85m HW 12:40 88m
HW 19:13 6.7m Lw 18:56 1.7m Lw 19:08 15m
HW Dover: 5
(All times GMT) % rate of springs calculated o= Seqcombe o
nearest tidal reference to
23 May: 24 May: asia0s Tranmere Oil Terminal.
11:53 00:03 and 12:19 ’

The Master requires a minimum UKC of 2 m at all times and an additional allowance of 1 m for squat. The minimum charted
depth of the channel in Milford Haven is 16.5 m. There are no HoT restrictions for the departure from Milford Haven,
although the Master wishes to be clear of Milford Haven prior to sunset (20:18 GMT) on 23 May and to conduct the majority
of the passage at an economical speed.

At Liverpool, the minimum charted depth in the River Mersey is 5.9 m, found in the Crosby Channel. Therefore, the minimum
HoT to transit from the Bar Light Buoy to the berth is:

HoT required = (draught + minimum UKC + squat) — minimum charted depth
=(9m+2m+1m)-59m
=12m-59m
=6.1m

The earliest time the HaT reaches 6.1 m is 10:30 GMT on 24 May. The ‘Sailing Directions’ advise that berthing at Tranmere Qil
Terminal normally takes place on the outgoing tide, up to 1 hr 30 mins after HW (see Figure 77).

Docking at the terminal is normally carried out on
the out-going tide up to 1% hours after HW.
Undocking takes place 4 hours before HW up to HW,;
on occasions undocking can be after HW according to
tide and weather. All vessels swing before proceeding
down river.

Figure 77: Advice for docking at Tranmere Oil Terminal from ‘Sailing Directions’.

The tide at Seacombe starts to ebb 20 mins after HW. As HW is at 12:40, the tide will therefore start to ebb at 13:00. As
docking/berthing is carried out on the outgoing tide, the earliest that this can occur is 13:00 and the latest is 14:10. As it will
take 1 hr 50 mins for the product tanker to transit from the river entrance to the berth at 10 kts, the window to enter the
river is between 11:10 and 12:20 to achieve the calculated berthing window of 13:00 to 14:10.

.....................................................................................................
......................................................................
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3.10.2 Coastal Passage Example - Speed and ETA Calculations

The navigator expected to pass St Ann’s Buoy (the point of departure from Milford Haven) at 19:50 on 23 May. The navigator
then reviewed the ETA options at Liverpool Bar Buoy, a distance of 195 nm from St Ann’s Buoy.

ETA at Liverpool Bar Time Speed to make good

24 May 10:30 Option 1
(earliest time to pass over the Bar with minimum UKC)

24 May 11:10 Option 2
(to be off Tranmere berth at start of ebb)

24 May 12:20 Option 3
(to be off berth at latest recommended berthing time)

14 hrs 40 mins 13.5 kts

15 hrs 20 mins 12.5 kts

16 hrs 30 mins 11.8 kts

The navigator then considered the option of proceeding faster for the earlier part of the passage to complete the remaining
part at economical speed. Using the formula in Chapter 2 (see Figure 16), the following options for the speed plan were
calculated:

Times (GMT) Speed Duration Distance (nm)
23/19:50 - 24/03:53 16 kts 6 hrs 37 mins 66.1
Option 1 24/03:53 - 24/10:30 10 kts 8 hrs 3 mins 128.9
Total 14 hrs 40 mins Total 195
23/19:50 - 24/02:47 16 kts 6 hrs 57 mins 111.1
Option 2 24/02:47 — 24/11:10 10 kts 8 hrs 23 mins 83.9
Total 15 hrs 20 mins Total 195
23/19:50 - 24/00:50 16 kts 5 hrs 0 mins 80
Option 3 24/00:50-24/12:20 10 kts 11 hrs 30 mins 115
Total 16 hrs 30 mins Total 195

The navigator considered the strength and direction of the tidal stream, which would be with the ship from departure at
Milford Haven until midnight, against the ship until approximately 06:00 on 24 May and then with it for the remainder of the
passage to Liverpool. These options were discussed with the Master.

Option 1: the ship would proceed at maximum speed for longer than the economical speed and arrive at the earliest time
the ship could enter the river with the minimum required UKC, but would result in the ship either transiting from the river
entrance to the Tranmere berth at a relatively slow speed or arriving at the berth before the recommended berthing window.

Option 2: the ship would proceed at the economical speed for a longer period than the maximum speed, arriving at the berth
at the start of the recommended berthing window and allowing time in hand before the last recommended berthing time.

Option 3: the ship would proceed at economical speed for the longest period and be the most economical for fuel
consumption, arriving at the berth at the end of the recommended berthing window, but allowing no margin for any delay.

The Master selected Option 2 and approved the navigator’s recommendation to plan the track via The Smalls and Off
Skerries TSSs.

...........................................................................................................................................................................
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3.10.3 Coastal Passage Example — Preparing the Charts

The navigator prepared the charts, passage graph (see Figure 78) and supporting planning sheets accordingly (see

Figures 79 to 83).
, Passage Graph Mllford Haven to Liverpool
20 T 11 ’ i | i | i SR
[ i = 1 - Tidal Stream With i S
= .Tldz‘slSt:rcalm Wlth - >F = -Tldal Strearn Agamst ;__ i s e idal Stream With, i s
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TINT T T . SIS | S SR SR AU S N .
180 — - _ e e e e e NG et
= ca | TN 16 Kis
L v o The Smalls TSS ; K o o ()
| -
- i - 12 Kts—
140 -t e e
1 10 Kts
- o e
120 -—— i .

Distance to Go (NM)

100 |- e
1 . Liverpool

80 1_31_ —| Bar Light Buoy
|

et e | | A WP [~
o o ' EARLY ‘ T —

" Night =

—e - Sunrlse ‘i 'TS-S_inT Livé;p;:;:;Ba

19 00 20 00 21 00 22 00 23 00 o0o0: 00 01: 00 02 00 03 00 04: 00 05 00 06:00 07 00 08 00 09:00 10: 00 11:00 12:00
23 May Time (GMT) 24 May

Figure 78: Passage graph — Milford Haven to Liverpool.
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Passage Planning on ECDIS

4 Effective Use of ECDIS

This chapter provides an overview of ECDIS passage planning. The content should be used in conjunction with other, more
detailed, publications on ECDIS. As the principles of passage planning are the same as when planning on paper charts, the
content of Chapter 3 should also be consulted.,

Introduction

A correctly configured ECDIS is a powerful means of navigation. To obtain the complete benefits of ECDIS and be confident in
its use, a good ECDIS operator will:

° Be proficient in setting up the ECDIS, particularly the safety settings and the display optimisation

© be aware that ECDIS is always going to provide a ‘position’, understand how that position has been derived and know
how to confirm its accuracy

o take the responsibility to gain an in-depth knowledge of ECDIS.

Learning how to use ECDIS thoroughly, and mentoring others to do the same, contributes towards safer ship operation and
a more effective bridge team. Practising the use of every function and technique available on the ECDIS is one of the best
ways an officer can improve their core competencies at sea. It is one of the few areas in which a junior officer can develop
knowledge and experience that can be shared with fellow bridge team members.

ECDIS is a mandatory carriage requirement under Regulation V/19.2.10 of SOLAS (see Section 2.2.4.2).

In addition, to the SOLAS requirements, each flag State has its own requirements for use of ECDIS as the primary means of
navigation (PMN). Officers, Masters and owners should be fully aware of what is required by their Flag State Administration.

The international organisations involved with standards concerning ECDIS include:

e International Maritime Organization (IMO) — Resolutions and Performance Standards

® International Hydrographic Organization (IHO) — ECDIS and ENC standards

e International Electrotechnical Commission (IEC) — Operational and performance requirements and testing standards.

..............................................................................................
.............................................................................
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ENCs must be the latest available edition, kept up to date and correctly displayed according to the latest IHO standard (see
Table 3).

Standard Revision
Specifications for Chart Content and Display Aspects of ECDIS S-52 Edition 6.1(.1)
Presentation Library (PL) Edition 4.0(.2)

Test Data Sets S-64 Edition 3.0.2

Table 3: Latest revision of IHO standards required for installation on all ECDIS.

Reference: Current IHO ECDIS and ENC Standards
(Last update: 06 December 2018)
http://www.iho.int/mtg_docs/enc/ECDIS-ENC_Stdsin_Force.htm

Once the appraisal report is complete (see Chapter 2) and the high level plan has been approved by the Master, detailed
planning can take place. The planning phase is made up of five stages:

e Display configuration

e route creation

e supplementary information

e route check

e detailed brief.

Effective planning, execution and monitoring of a passage plan, conducted on ECDIS, must take into account the following:

e The reliability and condition of navigational equipment

e the height of tide and rate of tidal streams

e meteorological conditions and the availability of weather routeing information

e traffic conditions and areas of traffic density

e navigational focal points

e night-time versus daytime passing of danger points

e continuous monitoring of the ship’s position and progress along the route

e factors that may impede the safe navigation of the vessel, including manoeuvring characteristics

e protection of the marine environment

e circumstances that may introduce an unacceptable hazard to the safe conduct of the voyage

e specific points of the voyage where additional personnel are required

e that changes to the plan should be made in accordance with the SMS and be clearly marked and recorded
e the plan should be readily available on the bridge at all times

e the effect of any chart updates received after the appraisal stage and their impact on the intended route

e actions to be taken on receipt of new navigational warnings.
Configuration of ECDIS involves review of the:

e Sensors
e safety parameters

e display parameters.

Not all ECDIS can integrate with digital publications or additional databases.



.....................................................................................................................................................................

4.1 Configuration of ECDIS Settings
The ECDIS should be set up and configured prior to constructing the route.

ECDIS sensors provide information that is essential for navigation and situational awareness. These include position sources
(GNSS and others), speed sources and heading sources (gyrocompass and others). The reliability and condition of navigational
equipment should be checked regularly. All sensors connected to the ECDIS should be checked and tested. If there are
multiple sensors, the most accurate available should be selected as the primary input, the next best as secondary and so on.

Ensure that ECDIS alerts are turned on and test alerts to ensure they are audible. When the inputs from position, heading or
speed sources are in error (or lost), ECDIS should provide an alert. All other adjustable route alarms should be adjusted on or
off as required and, if turned on, parameters should be entered with care.

The palette should be configured correctly for the corresponding light conditions.
Vessel display parameters (such as vector lengths and ship display) should be adjusted for optimum use.

ENCs provide a layering of information, much of which can be turned on or off by selecting the relevant display category.
To ensure that all relevant information for planning the passage is shown, display settings must be configured prior to
constructing the route.

4.1.1 ECDIS Planning Settings

First, configure the ENC settings to enable efficient planning. The following should be considered:

e Unload all routes
e unload all mariner-added objects
e select full screen by hiding the sidebar, if applicable

® where applicable, if the ECDIS supports it, set default values for safety depth, safety contours, XTD and radius of turn or
rate of turn, etc, which may reduce the amount of editing required

® select the appropriate palette
® select ENC as chart priority

® allow automatic chart loading and scaling.

Unloading all routes and supplementary information and selecting full screen, where available, will provide the navigator with
a clear display. ENC settings (such as chart autoload, autoscale and priority, or equivalent functions) should be optimised to
facilitate the efficient automatic loading of charts in the chosen format, at their respective compilation scales, in the cursor
position and when zooming.

When loading ENCs for display, ECDIS is able to automatically select an ENC based upon the ship’s present location. This
means that ENCs are loaded as the position of the ship changes. The alternative is to manually load the ENC from a list
or to fix a particular ENC in place. The latter options may be useful when the ECDIS operator does not wish the ENC to be
constantly refreshed to their location, for example when conducting look-ahead.

ENC scale is also important to ensure that the ENC is loaded at its best scale for the ship’s position. Manufacturers usually
provide an automatic scaling option or equivalent function. The alternative is that the ENC is loaded at the selected screen
scale. Again, it is useful to know how to override this setting to view a larger area for the purpose of look-ahead. Note that it
is a minimum requirement for a single operator action to load the ENC directly according to the ship’s present position.

Finally, chart priority sets the ENC loading priority under the own ship position to ensure that the required format is selected.
Options may include ENC, HCRF (hydrographic chart raster format) or RNC and other data formats.

It is recommended that ENC is the priority selected. Automatic chart loading, scaling and priority must all be set appropriately
to ensure that an ENC is:

® Automatically loaded for the own ship position

e displayed at the best scale.

....................................................................................................................



Passage Planning Guidelines

Some systems combine the automatic loading and scale functions to ensure that the most suitable ENC is displayed at all
times. The ECDIS operator should know how to override this function to allow adequate lookahead.

It is also important to understand how the ECDIS prioritises ENC display. For example, if there is no ENC available for the ship’s
position but there is an RNC, the system will either automatically load the RNC (giving a warning) or the ECDIS operator must
load it manually.

4.1.2 Safety Contour

Values for the safety contour calculated during the appraisal should now be entered into the ECDIS (refer to Annex G — Safety Depth
and Safety Contours). The safety contour is selected from the available contours in the ENC. It indicates the limit of safe navigable
water and is emphasised over other contours.

The safety depth marks spot soundings and isolated dangers with a depth that is insufficient for a ship to safely pass over. Soundings
and isolated dangers of a depth equal to the safety depth value or shallower are displayed in bold type.

4.1.3 ENC Display

The ECDIS operator has control over which layers are displayed on an ENC. Much of this control, outside of what is mandated,
depends on the manufacturer as they are responsible for organising ENC features, viewing sets and viewing groups for display
in such a way that the ECDIS operator has reasonable flexibility in selecting what they see, without the process being too
complex.

Configuring the ENC display is a crucial element of effective ECDIS use. The process of determining display parameters must
be risk assessed and closely controlled at all times. However, many companies will mandate these settings in their SMS.

When passage planning and route checking, these profiles may obscure or hide potential hazards to navigation. Therefore, all
features should be displayed at this stage.

Be aware that your route check function will not check for items that are not included in your display settings.

Some systems may provide a more detailed ability to configure the ENC display, by allowing the navigator to select display
layers from a list of display categories (see Figure 85).

Display Category e | Type
- Base B 232 o - S5158Y
CMAPES3




Itis important to understand exactly what information is displayed when certain settings are chosen for display, as only then
will the navigator know whether or not they are relevant. It may be that additional information is required when planning
different parts of the route. The display may then need to be reconfigured throughout the process. For example, the display
of submarine cables and pipelines may only be relevant when planning an anchorage. However, the navigator must ensure
that all features are displayed again prior to performing the route check.

4.1.4 Display Category

The ECDIS operator can control which features appear on the chart display, subject to the overriding requirements of the IMO
viewing group category. This is achieved by placing all available ENC objects into viewing groups, which the ECDIS operator
can switch on or off as required. To provide some control over chart content during route monitoring, viewing group layers
are subdivided into three prescribed display categories by the IMO: display base, standard display and all/other.

Display Base

Display base is a list of minimum cbjects considered to be vital information required at all times, in all geographic areas and
under all circumstances. It is not possible to remove information contained within the display base and so this information is
permanently shown on the ECDIS display. Display base consists of:

e Coastline (high water)

® own ship’s safety contour

e jisolated underwater dangers, of depths less than the safety contour or of unknown depth, that lie within the safe waters
defined by the safety contour

® isolated dangers that lie within the safe water defined by the safety contour such as fixed structures, overhead wires, etc
e scale, range and north arrow
e units of depth and height

e display mode.

-

1
!
!

egSegm22

6°/1.0 NM

Complete list

Figure 86: ENC display base. (Transas)
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Standard Display

' Display base does not provide suffictent information to execute navigationon'its o

standard display is provided.

This consists of display base plus an additional list of objects that the ECDIS operator may selectively add or remove from
the display. The standard display is the default ECDIS display, containing objects deemed important to the ECDIS operator. It
represents a minimum level of detail required for safe navigation and consists of:

e Display base

e drying line (note that some manufacturers include this in display base)
e buoys, beacons, other AtoN and fixed structures

e boundaries of fairways, channels, etc

e visual and radar conspicuous features

prohibited and restricted areas

chart scale boundaries

indication of cautionary notes

ships’ routeing systems and ferry routes

archipelagic sea lanes.
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All/Other/Custom
Beyond the standard display is all/other information, which contains all other objects in the ENC not classed as standard

display. The ECDIS operator should be able to selectively add items from all/other information to the standard display,
individually and on demand. For example:

e Spot sounding depths

e submarine cables and pipelines

e details of all isolated dangers

e details of AtoN

e contents of cautionary notes

e ENC edition date

® most recent ENC update

® magnetic variation

e graticule (latitude and longitude grid)

e place names.

To configure the system correctly, it helps to know which objects are contained within these three display categories.
Sometimes, to aid this process, manufacturers provide the ability to configure a custom display, allowing user configurations
to be saved. Manufacturers are able to group together display options. Due to this, the ECDIS operator must be aware that it
will not be possible to develop a custom display exactly to their preference. In such cases, a risk assessment may be required
when determining display settings.

ECDIS operators must be aware of the manner in which these groups are associated with the display options in their ECDIS.
The features displayed on ECDIS will need to be reviewed with the phases of the voyage (eg pilotage, coastal, ccean passage).
This should be decided upon during the planning stage and in consultation with any company procedures. Some ECDIS
systems allow these changes to be saved as separate display configurations so that they can be loaded quickly by the ECDIS
operator.

A list of mandatory selectors and optional selectors that the manufacturer may provide is set out in Annex | — Independent
Mariner Selectors.

The standard!display.canialways be réstored by'single operataractionidirectly on the ECDIS.

The utility of four-colour depth shading will depend on the individual vessel and circumstances, but its use is encouraged as it
visually highlights the onset of shallow water in advance. Numerous accident reports have shown that the use of four-colour
depth shading provides a good visual indication to enhance situational awareness.

Four-colour depth shading (see Figures 88 and 89) is dependent upon the availability of the desired depth contour within the
ENC. If using four-colour depth shades during the planning phase, ensure that adequate shades are then selected for route

monitoring.

............................................................................................................
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Figures 88 and 89: Four-colour shading.

The display of auxiliary layers provided by integration with other software or equipment should be considered such as:

e Admiralty Information Overlay (AlO)

® NAVTEX

® route planning software

e satellite imagery

e environmental and weather data (tidal stream/current etc)
e AlS overlay

e Radar Information Overlay (RIO)

e parallel index lines.

The AIO enables additional information that may affect the passage to be quickly identified, allowing the navigator to plan the
route accordingly (see Figure 90). Where NAVTEX is integrated with ECDIS, the navigator can benefit from displaying the latest

navigational warnings (see Figure 91).

----------------------------------------------------------------------------------------------------------------
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Figure 91: NAVTEX integration with ECDIS allows the display of the latest navigational warnings.

Configuration of the ENC display is a delicate balance between displaying too little information, where important safety
information may be omitted, and too much, where information can overlap and be obscured. The degree of detail depends

largely upon the display category chosen.

PL4

4.1.5 Route Options

Select the primary route and make it active on the primary and backup ECDIS. There are many display settings that may be
applied, depending on the manufacturer. Examples are:

e Route display

~ course
- leg

- planned speed
- XTD

~ calculated turn radius
— waypoint names

- wheel over lines

- remarks
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- headmarks
—  clearing bearings
® waypoint selection
— automatic: this determines whether the method of selecting the next waypoint is done automatically or manually.

Sometimes, the first waypoint must be selected manually to ensure a logical progression along the route
— manual.

Certain display options, such as planned speed, may not be available for display until a value is entered by the navigator in the
route table (see Section 4.2.5 — Route Table).

Some systems allow password protection to prevent the route being modified accidentally or by unauthorised personnel. If
no password protection exists, persons other than the navigator will be able to edit the route and this fact should be clearly
documented and the consequences fully understood.

Route planning software available from chart agents can be utilised to create and review optimum voyage routes (see

Figures 92 and 93). These are integrated with chart management and ordering tools, as well as overlays of piracy warnings
and NAVAREA warnings, etc.

NoAELA 1 G

§ HAVARIA1 03419
250505 UTC Mar 19

1. FIGUST, Cor ect 2t 250500 UTC MAR 13
Soenem North Zex 514 10 55N

52-29.8% 004-12.9€ Prospector 1 ACP
Qic-A

53-006M 002 11.1E Seafor 4 ACP Leman
Gas Frekd

$3-140M 003-14.5€ 530621

57 27 TN 002 06.7E Eoean 12 AP

Ciamon prowsicon 05 961 5. GO €46 e 1 TYO000 BN o




4.2 Route Creation

Detailed planning should cover the entire passage from berth to berth, including pilotage areas. The objective is to use all
information obtained during the appraisal to create the safest possible route. The IMO PS require that it should be possible to
do the following on ECDIS:

e Carry out route planning (for example, rhumb lines and Great Circle sailings)
® adjust a planned route alphanumerically (route table) and graphically {on screen) including:

— adding waypoints to a route
— deleting waypoints from a route
— shifting the position of a waypoint

® plan one or more alternative routes in addition to the active route

o distinguish the active route from the other routes.

4.2.1 New Route

Open the route planning function and select ‘new route’. Some systems will allow the route to be named at this stage. If so,
name the route clearly in a standard format, for example: from, to, date of planned passage, so it can be found easily when
it comes to executing the route. Prior to adding waypoints, it is important to understand the difference between the various
ENC usage bands (also known as navigational purpose bands), as the scale of the ENCs when planning the route should be
appropriate (see Figures 94 to 100).

4.2.2 Adding Waypoints

Using small scale ENCs, begin by adding a waypoint in the vicinity of the start location using the cursor. When two waypoints
are inserted, the system automatically joins them together to form legs, which are rhumb lines by default. Remaining on small
scale ENCs, and utilising the knowledge acquired during the appraisal, construct the route by adding successive waypoints,
completing the route by adding a waypoint in the vicinity of the destination. Waypoint positions need only be approximate at
this stage as they will be adjusted later. The method described is a graphical method of constructing a route using the cursor
to enter waypoints.

An alternative method is to use the tabular method, where the latitude and longitude of waypaints are entered manually in
the route table. Leg details, such as true course and distance, can be viewed in the route table or chosen for display, where

available, along the route itself.
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Figure 95: Example of the graphical method of waypoint entry using the cursor. (Transas)
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Figure 96: Example of the tabular method of waypoint entry using the cursor. (Transas)
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Figure 97: Example of waypoints in the route planning table. (Transas)

4.2.3 Adjusting Waypoints

Once an approximation of the entire route has been achieved on small scale charts, it is necessary to return to the start
position and conduct more accurate planning by refining waypoints using appropriate large scale charts.

I

Waypoints should be placed as accurately as possible. The following are considerations when adjusting waypoints:
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®  With particular regard to the vessel

—~ draught in relation to the available depth and width of navigable water and minimum UKC
— effect on vessel draught and turning circle during course alteration

0 planned speed

o effect of expected tidal stream

o effect of expected current

0 increase in draught due to squat and heel effect

e with particular regard to the route

— adequate XTD
— alterations of speed en route
— avoidance of danger areas
- considerations relating to the protection of the marine environment
- contingency/emergency planning
O deep water
0 place of refuge or safe anchorage in the event of an emergency
0 share-based emergency response arrangements and equipment
— depth of water
— limitations of night passage
— location of course alterations
- method and frequency of position fixing
primary and secondary fixing options
availability of visual and radar fixing to cross-check accuracy of GNSS
radar image overlay
parallel index lines
astronomical observation
- safe speed and proximity of navigational hazards
—  piracy and security
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— tidal restrictions
= use of ships’ routeing, reporting systems and vessel traffic services.

The relevance of these considerations will depend upon the situation of the route. For example, pilotage planning will require
a different mindset and ECDIS configuration to planning in open ocean. The manufacturer may provide tools to facilitate
planning in this regard, such as:

Pilotage

— advance and transfer

— anchorage planning

—  blind pilotage planning (navigation in restricted visibility)
— clearing line

— distance to wheel over marks

— headmark, sternmark and beammark (if available)

— wheel over bearings

coastal

— nominal range of lights and light sectors
— parallel index lines

open ocean

—  Great Circle calculations.
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Figure 98: Example of pilotage planning using a headmark and beammark tool. (Transas)
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Figure 99: Example of detailed anchorage planning.
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Figure 101: Example of route planning taking into account the nominal range and sectors of lights. (Transas)

By default, ECDIS will create legs as rhumb lines, but for ocean passages this can be changed to a Great Circle line. When
doing so, Great Circle lines can usually be divided into a series of individual rhumb lines for ease of navigation, either by
longitude or a set distance. Some ECDIS manufacturers also provide the ability to restrict the latitude of a Great Circle line by
entering a limiting latitude. If required, a combination of rhumb lines and Great Circles can be used to form a composite track.
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Figure 102: Rhumb lines and Great Circle lines can be used to form a composite track. Here, a Great Circle line is divided into a Series

of rhumb lines for ease of navigation.
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Checks should be conducted for quality control throughout route planning, using the following sources of information:

e Visual check of ENC

— ENC accuracy and quality (CATZOCs)
— gapsin ENC coverage
— isolated dangers

®» pick report

— unknown object symbol
— objects and areas where more information is required

e digital publications

— list of lights
— list of radio signals

e other warnings

—  T&P NM information
— navigation warnings.

The pick report function can be used to access useful additional information contained within the ENC. This may include
diagrams, images and text documents to assist the ECDIS operator (see Figures 103 to 108).
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Figure 103: Pick reports can contain useful information displayed graphically, such as clearance information. (Transas)
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In addition, digital publications are of use when details of radio signals and light signals are not contained within the ENC.
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4.2.4 Multiple Route Options

While all ships are expected to create a ‘berth to berth’ passage plan, in many cases you may not know exactly which berth
you are destined for until approaching the pilot station. In such cases, it is prudent to prepare multiple routes in advance from
the pilot station to each possible berth. You may also construct multiple routes as part of contingency planning.

v S

4.2.5 Route Table

Once the detailed planning has been completed, elements of the route can be refined by editing the route table. Doing so will
provide essential detail with which speed, time and distance calculations can be made. For example, ECDIS cannot accurately
calculate the ETA without the provision of a planned speed for every leg (on some ECDIS models, each leg speed might be
entered individually, but with others a single speed value can be used), or the overall speed required without an ETD and

ETA. These calculated values will be used by the ECDIS operator to manage speed and ETAs, both at waypoints and the final
destination, during the monitoring phase. Values for the following can normally be manually entered for individual legs:

e Course
e distance
e ETA

e ETD

e leg sailing type (RL or GC)

e planned speed

e rate of turn

e remarks

e time zone

e turnradius

¢ waypoint name

e waypoint latitude and longitude

e XTD (port and starboard).
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Figure 109: The route table offers an alternative to plotting waypoints graphically and allows route elements such as course, speed
and distance to be adjusted manually.



Once the route table is complete, elements of the planned route such as speed, time, distance and likely fuel consumption
(see Figure 110) can be checked against the calculations made during the appraisal. At this point, any significant differences
can be highlighted and the plan changed if required. For example, it may be necessary to refine the ETD, ETA or overall
planned speed. Of particular importance is the value entered for XTD (this may also be called the ‘corridor’, ‘channel limit’,
etc), as it is this value that defines the boundaries for the route check. This must be carefully considered to provide adequate
sea room to allow for a suitable safety margin (eg chart inaccuracies (CATZOC), leeway and alterations of course for collision
avoidance).

| = 11
L e d
Figure 110: Example of ECDIS passage planning software being used to predict fuel consumption during a planned passage.
(Transas)

When satisfied with the plan and its associated elements, name the route and save it, if this has not already been done. If the
ECDIS is connected to a printer, details of the planned route can now be printed. Alternatively, the route can be exported or it
can be written down to create the voyage plan, in accordance with your company SMS.

There'is alwaysiaichance oflhardware or software/failure resultingiin the [oss of route data (not just for
' the current route but includingall saved routes): Itis, therefore, recommendedithat the route issaved
regularly during the planningiphase,includingia backup to an external USB drive, complying with
@ cyber security.hygiene pracedures!(theseshouldibe definediwithinthe companySMSH

Depending on the manufacturer, the generated voyage plan will include information such as:

A list of waypoints
schedule

accepted alarms

ENCs used
publications to be used
safety settings.

Some systems give the option to create a tajlored voyage plan direct from the ECDIS and this will usually be more than just
the list of waypoints.
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...........................................................................................................................................................................

4.3 Mariner-added Objects

Passage planning requires the inclusion of supplementary information, such as navigational warnings, local notices to
mariners and explanatory notes pertinent to the route. For this purpose, ECDIS provides the capability of adding symbols,
lines and areas to the ENC in the form of mariner-added objects, while also being able to revise or delete them. Mariner-
added objects include:

e Danger highlight — this is used by the ECDIS operator to draw attention to a hazard deemed to be a danger to own ship. A
danger highlight will trigger an alert

e mariners’ note — this contains textual information defined by the ECDIS operator relating to a certain geographic position.
The note is either in the form of a caution or information note, depending on the content’s importance

e mariners’ feature — this consists of symbals, lines or areas drawn by the ECDIS operator.

Mariner-added objects should be used to define ‘no-go’ areas (with danger alerts) within the passage plan, as appropriate.
This is especially true for circumstances when the ship must navigate within the safety contour.

The ECDIS operator should ensure that mariner-added objects are also backed up, usually in the same manner as backing up
the route/passage plan. Additionally, mariner-added objects can often be saved or grouped with routes (with the name of the
route), so that the objects can be removed/added, depending on the route selected for monitoring.

...........................................................................................................................................................................
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4.4 Supplementary Information

Inserting ‘danger highlight’ notes and features using mariner-added objects (see Section 4.3 — Mariner-added Objects)
ensures that the ECDIS operator is informed and reminded of potential dangers and actions to be taken at various points
during the passage.

If using pre-existing mariner-added objects from a previous voyage, the ECDIS operator should review the relevance and
applicability of mariner-added objects such as ‘danger highlights’, ‘call points’, etc. The quantity of additional information
should be limited to that which is necessary to safely and efficiently execute the route, although this will depend upon the
complexity of the plan, the environmental conditions and the proximity of dangers. The following list provides examples of
additional information, if applicable:

e Areas of danger

e areas of ENCs known to be of poor quality

® areas of overlapping ENC data

® areas of poor GNSS coverage

® areas where there is datum mismatch {datum unknown/not WGS 84)

¢ areas of RCDS mode

® areas of special interest or concern, such as anti-piracy measures to be taken

® areas where accuracy of position fixing is critical (determine cross-checking interval)
® areas where marine environmental protection considerations apply {MARPOL, emission control areas)
® changes in IALA systems of buoyage

® contingencies, abort (commit/no return) points, etc

® headmarks, points of interest, fixing points

® any specific national regulations that may apply to phases of the voyage

® manoeuvring characteristics

® no-go lines

® pilotage information

e planned alterations of speed

e planned changes of settings (for example, safety depth, safety contour values, etc)
® planned time zone changes

® positions where a change in machinery status is required

® positions where additional bridge or engine room manning is required

® reporting points

® ships’ routeing and reporting systems

® sunrise and sunset times (some ECDIS manufacturers provide this function in the ECDIS)
® tides and currents

® vessel traffic services (VTS)

® where multiple routes are used, the planned loading of routes.

When adding information to the passage plan, it should be carefully checked to ensure that it does not obscure important
charted information and that it is prominent in the night pa