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Abstract 

 
The aim was to create a portfolio, that describes the steps taken into consideration on a small 
tonnage Finnish flag vessel when creating a voyage plan, and to create study guide for young 
officers on voyage planning. The author is a 2nd officer on a general cargo vessel under a Finnish 
flag, who is responsible for making voyage plans. The author must take into consideration the 
policies, international conventions and procedures in place when creating a passage plan for an 
upcoming voyage and follow the Company Specific quality guidelines. 
This paper consists of an example voyage plan that was created for a real-life trip from Halmstad, 
Sweden to Wismar, Germany. 
The author describes his steps when creating a voyage plan and what he has to take into 
consideration. The author discusses the advantages and disadvantages of having a standardized 
voyage planning guide. 
This study can be used as a guide to students or ship personnel when creating a voyage plan. 
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1 Introduction 

How we navigate our vessel safely and environmentally friendly is based on different 

policies, international conventions and ISO standards issued to the company. For the 

simplicity of this paper, I will be concentrating on the Voyage Plan Guidance from the Safety 

Management System (SMS) of the vessel. 

2 Navigation 

2.1.1 Introduction 

When planning a passage on our vessel, we follow the guidelines from the Voyage Plan 

Guidance from the SMS. One of the big factors taken into consideration with the passage 

plan is the safety of the vessel, human lives, and the cargo. 

2.1.2 Instruments used on this vessel 

On our ship, we have 2 Transas 4000 ECDIS, 2 Furuno FAR radars, Anschutz gyro compass, 

Kelvin Hughes magnetic compass, Anschutz Pilotstar D autopilot, Furuno FE-700 echo 

sounder, Furuno GP-150 GPS, Navigator MK-10 GPS, Furuno MF HF DSC-6 

terminal/receiver, Sailor 6222 VHF DSC, Furuno FM-8500 VHF and Sailor 6018 GMDSS 

Inmarsat C terminal. 

3 Bridge team 

3.1.1 Bridge manning 

At sea, our bridge is manned by 1 licensed bridge officer and 1 lookout. The rotations are 

set out as following: 0000-0400 2nd officer and ordinary seaman (OS), 0400-0800 chief 

officer and OS, 0800-1200 master and ordinary seaman, 1200-1600 2nd officer and able 

seaman (AB), 1600-2000 chief officer and AB, 2000-0000 master and AB. 
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3.1.2 Bridge team’s responsibilities 

Master – overall command of the vessel, has the watches 0800-1200, 2000-0000. 

Chief officer – in charge of ship’s maintenance, cargo plans, medicals, security threats, on-

scene commander during firefighting, oil spills, boat crew during man overboard (MOB) 

situations. Has the watches 0400-0800, 1600-2000. 

Second officer – in charge of voyage planning, chart, and publication updates, GMDSS 

equipment maintenance, safety officer, crew familiarization, training, lifesaving appliances 

and their maintenance, fire-fighting equipment maintenance and upkeep. Has the watches 

0000-0400, 1200-1600. 

The navigation at sea is done by all the officers, so it’s important that the passage plan is 

done in such a way, that everyone involved can understand it and follow it. 

4 Introduction to voyage planning 

4.1 Introduction 

When planning routes on our ship, the author uses guidelines and templates provided by 

the company in the SMS. The Voyage Plan Guidance describes in detail what has to be taken 

into consideration when preparing a passage plan from point A to point B. A proper voyage 

plan must ensure a safe passage, safety of the vessel, human lives, cargo and the 

environment. 

Before departure, a prepared voyage plan is checked by the master. The voyage plan has 

to cover the entire passage from berth to berth. It also includes the consumptions of 

technical liquids, speed, distances in Emission Control Areas (ECA), fuels, how much bunker, 

lube oil, fresh water we have on board. We must ensure that the voyage is not outside the 

legal and insured trading limits. 

In addition, the depth calculations must be completed before departure. These include the 

latest information of displacement and draughts which are given to the second officer by 
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the chief officer and different allowances, such as squat effect, freshwater allowance, heel 

effect allowance, wave response allowance, company policy allowance, and chart 

inaccuracy (CATZOC) calculations. These calculations take into consideration open waters 

and restricted channels of width of 108,8 meters or less. 

The master approves the settings for Safety Depth, Safety Contour, Warning Sector and 

Cross Track Error (XTE) before the voyage. Different settings may be applied to different 

legs of the voyage, which are also indicated in the Voyage Plan Table, if applicable. 

Once we have departed to our voyage, the voyage plan is followed. If it is necessary to 

make any changes during the voyage, i.e due to weather, emergency, change in orders, the 

plan will be modified and approved by the master. If it is necessary to make any changes to 

avoid danger or to follow the Convention on the International Regulations for Preventing 

Collisions at Sea (COLREG), then the Officer of the Watch (OOW) shall make the changes 

and return the ship to the planned route after the danger has passed. 

4.2 Nautical Charts and Publications 

As we don’t use paper charts, the latest updates and subscriptions to charts must be 

ordered and installed to the ECDIS (Electronic Chart Display and Information System). This 

is done through Datema Chartplanner system. We also use digital nautical publications, 

which must be updated before departure through the Datema Digital Bookshelf system. 

The charts and publications are updated every week to have the latest versions available.  

When ordering charts, we take into consideration possible deviations due to weather, so 

that we are still able to navigate safely regardless of where we have to deviate. 
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4.3 Voyage Plan Table 

In our vessel, we use printed Voyage Plan Table supplemented with digital waypoint list. 

A Voyage Plan Table must include: 

• Reporting points 

• Changes in ECDIS settings (if applicable) 

• Speed limits (if applicable) 

• Any other restrictions 

• Essential navigational details 

• Narrow and shallow passages 

4.4 Navigational Warnings 

For manual updates, we use our INMARSAT system, which receives Enhanced Group Calling 

(EGC) messages with latest navigational and weather warnings. These messages are 

checked before and throughout the voyage. 

4.5 Electronic Nautical Chart (ENC) accuracy 

During the voyage planning process, we must assess the accuracy of ENC data. The zones 

of confidence (CATZOCs) provide the maximum errors per depth and position. This is one 

of the most important parts, as there are several parts of the sea which were mapped years 

ago and with different techniques used. Furthermore, when calculating the Minimum Safe 

Transit Depth (MSTD), safety contour and maximum transit speed, additional safety 

margins are applied for areas of low accuracy. 

We also must take into consideration the time when the assigned CATZOC survey was 

carried out, and the effects of geological instability. 



 

 

5 

 

Figure 1. Zones of confidence, their accuracy, and symbols on ECDIS screen. 

 

For example, if on ENC chart,  CATZOC is a confidence zone A2 on planned route, it would 

mean that in that location of depths marked on this chart may be inaccurate by 

approximately 20 meters; or the possible error of the depth is 1 meter + 2% of the depth, 

e.g, if the mapped depth shows 10 meters, the error could be 1.2 meters (1 meter + 2% of 

10 meters). 
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Figure 2. CATZOC on ECDIS screen. 

4.6 Voyage Plan template 

In our company, the following voyage plan template is used to streamline the voyage 

planning process and have it similar on every vessel in our company. This allows the bridge 

team to be manned on every vessel in the fleet and have them easily understand the 

planned voyage. 

The following voyage planning template is from the Company’s SMS. 
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Figure 3. Voyage plan template page 1. 
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The first page of voyage plan shows the most basic information. This includes voyage 

number in the current year, from which port to what port the voyage takes place, is it a 

ballasted (B) or a loaded (L) voyage, the date and estimated time of departure, the distance 

of the voyage, estimated speed of the vessel during the voyage, estimated fuel 

consumption, how much fuel is available, how much fresh water is available, how much 

lube oil is available, is there bunkering during the voyage, is the voyage taking place in ice, 

is it in a polar area, is there any areas of security instructions and so on. 

 

 

Figure 4. Voyage plan template page 2. 
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The second page of a voyage plan includes more detailed information about the voyage. In 

this page there are calculated two of the most important things about the voyage. These 

things are: Minimum Safe Transit Depth (MSTD) and Maximum transit speed based on 

squad effect allowance. MSTD shows our minimum allowed depth. This is calculated by 

taking into account different allowances and particulars. The allowances and particulars 

taking into account are: the ship’s maximum saltwater draught, which is given to the 2nd 

officer by the chief officer, squad effect for given speed, which is calculated with simplified 

formula in the first part of this page, fresh water allowance, heel effect allowance, wave 

response allowance, which is draught increase due to heave and pitch movement of a 

vessel and comes from taking into account the weather forecast of the upcoming voyage, 

and under keel clearance (UKC) allowance, which comes from company’s policy and takes 

into account the most inaccurate part of the chart used during the voyage. 

On this page is also calculated Maximum transit speed based on squad effect allowance. 

This is done if the voyage goes through a narrow channel, on our vessel this is considered 

channel with a width of 108.8 meters or less. In this calculation, the following things are 

taken into consideration: the narrowest and shallowest part of the voyage, the chart’s 

inaccuracy in that position, height of tide, any local allowances, maximum salt water 

draught of the vessel, UKC as per company policy, allowance for water density, heel effect 

allowance, wave response allowance, any additional allowances taken from pilot book, and 

with these allowances the maximum transit speed is calculated for the narrowest part of 

the voyage.  

The MSTD and the maximum transit speed based on squad effect allowance have to always 

be positive numbers, otherwise transit is not allowed. 
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Figure 5. Voyage plan template page 3. 

 

The third page of the voyage plan template includes on the upper part of the page: the 

checklist for route available with latest updates to the charts used in ECDIS, the areas of 

Admiralty Digital Publications (ADP), the Admiralty Electronic Nautical Publication (e-NP) 

pilotage areas, the latest updates to these publications, departure draughts from forward 

and aft, the air draught, tidal information, and stability (metacentric height GM) 

information from chief officer. 
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The second part of this page includes ECDIS route name, ECDIS safety settings, Navtex 

station areas, Satcom Navareas, if there’s any fuel change or ballasting during the voyage, 

and where it takes place, and information about upcoming reporting points, any 

information about fuel change, ballasting, any points where calling the master is necessary, 

pilotage, any warnings and call-aheads to ports with VHF channel numbers. 

 

 

Figure 6. Voyage plan template page 4. 
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The fourth page of the voyage plan template is a checklist for the master to go through 

before the voyage. This page includes: the voyage number, date, from which port to where, 

estimated time of departure, and things master should check from the voyage plan. 

5 Voyage from Halmstad to Wismar 

5.1 Introduction 

In this chapter, the author describes his process of making an voyage plan for a voyage that 

took place in August of 2022. 

The author got a notification of a upcoming voyage from Halmstad, Sweden to Wismar, 

Germany. 

5.2 Initial voyage plan. 

When a voyage is confirmed, the first thing the author does is to check the routes he has 

already saved on the ship’s ECDIS. Some of the ports the ship visits frequently and the 

appropriate route could be already saved in the ECDIS. If the route is there, he checks the 

berths the vessel is assigned in the ports and check, if his routes are from and to the correct 

berths. Minor adjustments may be needed. If the route is not available, the author starts 

by making an initial route. In this initial route, his aim is to get a general overview of the 

route to check that he has appropriate charts available. If he has any charts missing, he 

uses the Datema Chartplanner system to order appropriate charts and installs them to the 

ship’s ECDIS. 
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Figure 7. Checking the route for appropriate charts in the Datema Chartplanner system. 

 

After making an initial route in the ECDIS, the author can export the route and import it to 

the Datema Chartplanner system, and check, if he has all the necessary charts for the 

voyage. If there are any charts missing, he can order them. 

 

 

Figure 8. Missing chart on the route. 
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In figure 8, the route goes through a chart area that the author currently does not have. 

This can be seen as the missing chart is green. He purchases the missing chart and installs 

it in the ECDIS. 

5.3 Detailed voyage plan 

When the author has installed the missing charts to the ship’s ECDIS, he starts producing a 

more detailed voyage plan. He starts by reading the port’s pilotage requirements. The 

‘’Admiralty Digital Radio Signals 6’’ program is used for that. This program combines the 

most important information about the ports to an easy-to-read format. 

 

Figure 9. Admiralty Digital Radio Signals 6. 

From this program, one can select ports and areas of interest and read the most important 

pilotage information about the area. 
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Figure 10. Admiralty Digital Radio Signals 6, information about Halmstad. 

 

In this picture one can read the most important information about port of Halmstad. 

As our ship is a ‘’Category 3’’ vessel in Sweden, meaning, we are a general cargo vessel of 

under 90 meters in length and under 16-meter beam, we do not require a pilot assistance 

when entering and leaving Halmstad. But for Wismar, as we are over 13 meters in beam, 

we require a pilot assistance. 

 

Figure 11. Admiralty Digital Radio Signals 6, information about Wismar. 
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The author then proceeds to write the information about pilotage and instructions of 

ordering them on a separate paper and gives it to the captain to make arrangements. After 

that, the author will start by going from one port to another, following the route on the 

ECDIS screen, adding waypoints, which include reporting points, pilot boarding points and 

other points of importance, to the route. When the author has marked a waypoint into the 

route, he will add it also to the voyage plan’s Microsoft Excel file. 

 When the author has completed the waypoint section of the voyage plan, he will check 

the CATZOCs on the route. This is one of the most important parts, as we don’t want our 

vessel to run aground, and having sufficient depth and calculating the minimum safe transit 

depth is of utmost importance. For this task, the author enables the CATZOCs in the ECDIS 

ENC. He goes over the route again, marking the narrowest and shallowest parts. In the 

Company’s Voyage Plan guidance, confined waters are defined as waters, where the 

waterway has a width less than 8 times the vessels breadth, meaning for our vessel, it’s 

108,8 m or less in breadth. If our passage doesn’t include a restricted channel, 108,8 is used 

in ‘’channel width’’ cell instead. Furthermore, the Company Policy dictates, that the UKC 

margin must be at least 8% of the deepest draught in confined/shallow waters and 15% in 

open waters.  

Then, the author checks in which Navtex station areas, ADP areas, e-NP areas, Satcom areas 

the passage takes place and enter the safety depth, safety contour, ahead waning sector, 

Port Side/Starboard Side warning sectors to the file. Before the voyage, all of these 

publications are updated. 

If the vessel would have fuel change over or ballast exchange during the voyage, the 

calculation would be attached for the start/stop time and planning for ballast exchange. 

When the author has prepared all the necessary information to the Voyage Plan file, he has 

the master check the route and voyage plan the author produced. Then the author will get 

the stability calculation from the chief officer. From the stability calculation, the author 

inserts the ship’s draughts, displacement, metacentric height (GM) and can calculate the 

air draught. 
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6 Pre-departure briefing 

Before departure, the bridge team will have a briefing of the voyage ahead and the master 

double-checks the route and voyage plan and the stability calculation produced by the chief 

officer. The pre-departure briefing is an important part for the success of the upcoming 

voyage. With the pre-departure briefing we ensure that every member of the bridge team 

understands the plan for the upcoming voyage. 

7 Departure 

After the departure, the voyage plan is usually followed to the letter. If any deviations are 

necessary, the route changes must be approved by the master unless the changes are made 

to avoid danger, collision or are made to follow COLREG. 

8 Overlook of the produced voyage 

8.1.1 General overlook of the produced voyage 

The voyage started in Halmstad, Sweden, went through the strait of Øresund, heading west 

to Kadetrenden Traffic Separation Scheme and to the Bay of Wismar. 

8.1.2 Produced route in ECDIS 

The following image is the final route plan on the ECDIS screen, which was monitored 

during the voyage from Halmstad, Sweden to Wismar, Germany. 
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Figure 12. Produced route on ECDIS screen. 

 

8.1.3 Produced voyage plan 

The following images are the final voyage plan with the stability calculation, which was used 

during the monitoring of passage from Halmstad, Sweden to Wismar, Germany. This 

consists of a voyage plan file produced in Microsoft Excel with final stability calculations in 

conjunction with waypoints in the ECDIS. 



 

 

19 

 

Figure 13. Voyage plan file page 1. 

 

This is the first page of the produced voyage plan. This includes the voyage number, which 

is 32B, meaning this was the 32nd ballasted voyage in that year, the ETD, which was 23. 

August 2022, the ship departed at 1300, the voyage was 203 nautical miles long, the 



 

 

20 

estimated speed for this voyage was 11.5 knots, and estimated fuel consumption was 4,4 

metric tons. There was no bunkering during the voyage. 

 

 

Figure 14. Voyage plan file page 2. 
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This is the second page of the produced voyage plan.  

The ship’s mean seawater draught was 2,92 meters, the displacement was 2595 tons, the 

block coefficient came out to be 0,71. The maximum salt water draught was 3,48 meters, 

squad effect came out to be 0,94, fresh water allowance 0,13, heel effect allowance 1,18, 

wave response allowance 0,8, the chart’s inaccuracy in the most inaccurate position was C, 

so the UKC allowance came out to be 0,52.  All of these allowances gave us the minimum 

safe transit depth of 9,40 meters. 

For the maximum transit speed based on squad effect allowance, the narrowest part of the 

voyage was 52 meters with a depth of a 7,6 meters and chart inaccuracy of CATZOC A1, 

which gave us an allowance of 0,58. There was no tide or any local allowances to add.  

The UKC came out to be 0,28, as it’s 8% of the maximum sea water draught. The allowance 

taken off from water density was 0,11, the heel effect allowance was 0,12, the wave 

response was 0,3 and there were no additional allowances taken off. This gave us a squad 

effect allowance of 2,74 which gave us maximum transit speed of 18,3 knots. 
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Figure 15. Voyage plan file page 3. 

 

This is the third page of the produced voyage plan. We can see, that all of the ECDIS chart 

licenses are available and updated to week 33, the ADP area was 3, updated on week 33, 

the pilotage area was e-NP 18, updated on week 35, departure draught in the forward was 

2,48 meters, aft at 3,60 meters. The GM was 2,21 meters, air draught 30,80 meters. 
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The route in ECDIS was called Halmstad – Wismar. Safety settings in the ECDIS were made 

as per company policy: safety depth at 10 meters, safety contour at 10 meters, ahead 

warning sector at 12 minutes, port side/starboard side warning sectors at 0,1 nautical 

miles.  

The voyage goes through Navtex station areas I and J, Satcom area I.  

There was no fuel change over or any ballast exchange during the voyage.  

On this page there are also marked all the reporting points, pilot confirmation points, 

master calling points, and destination port control’s VHF channel. 
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Figure 16. Voyage plan file page 5. 

 

This is the final page of produced voyage plan. The master’s checklist page. 
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Figure 17. Stability calculation page 1. 

 

This is the first page of a stability calculation produced by the chief officer. This 

accompanies the voyage plan produced by the author. From this page, the author gets 

information about displacement and stability (GM-fluid).  
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Figure 18. Stability calculation page 2. 
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This is the second page of the stability calculation produced by the chief officer. This page 

contains information about the tanks and their weight and stability coordinates. There is 

also information about cargo spaces.  

 

 

Figure 19. Stability calculation page 3. 
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This is a third page of the stability calculation produced by the chief officer. This page 

contains information about cargo spaces and stability curve. 

 

 

Figure 20. Waypoints in ECDIS. 

 

This is a voyage plan made by the author in the ECDIS. This page contains information about 

waypoints, their coordinates, distances from the first waypoint, berth in Wismar, and ECDIS 

safety settings. 
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9 Discussion 

This portfolio shows, how a logical and streamlined voyage planning template can help 

young officers produce voyage plans quickly. This is important, as usually on a small 

tonnage vessel, there isn’t much time left for voyage planning as all hands on deck are 

usually needed. Whether it’s for mooring, unmooring, cargo hold cleaning, loading, 

discharging, bulkhead moving, or ballasting operations, the crews on small tonnage vessels 

are small compared to bigger vessels, and every crew member must help out where 

needed. The author’s vessel had a minimum crew of 7 people, including the author himself. 

The author spent approximately an hour from getting the confirmation about the voyage 

until the last steps before getting the pre-departure information from the chief officer. 

Furthermore, having an easy and logical voyage planning template helps young officers get 

the hang of producing voyages more quickly, as it’s something that isn’t taught at school 

that extensively, as every company’s policy requires different things to be considered and 

marked by the officer in the voyage plan. 

Additionally, if an officer responsible for voyage planning moves inside the company from 

one vessel to another, having a standardized voyage planning template helps them produce 

voyages quickly and safely without having to have a more extensive familiarization done 

before getting to work, as they are familiar with the voyage planning system. 

As one of the disadvantages the author can see is that if the voyage plan procedure is not 

thoroughly explained to a new officer, they might not completely understand the 

importance of each step and check in the process. This might lead to accidents. With paper 

charts and pilotage books, producing a voyage plan takes a lot longer time, as one has to 

draw out every leg of the route, one sees the dangers on a map, and has to find pilotage 

information from books. But on modern vessels, producing a voyage doesn’t take that long 

time, as one just clicks and goes on ECDIS and has all the information available with just 

few clicks on ECDIS and electronic Admiralty books. And with that, one might lose the 

feeling of danger, as ECDIS usually has different safety settings integrated that warn about 

shallow waters and other dangers to navigation. But if the ECDIS’ configuration is wrong, 

one might not see the dangers.  
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As this was the author’s first officer position with voyage planning duties, the author saw 

the importance of a well thought out voyage plan template, and how it helps to get 

acclimatized quickly with a new company, vessel, and their procedures.  
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