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SCOPE OF PRESENTATION

In this presentation I will communicate the views of the Norwegian pilots on the electronic chart situation on the ships that navigate our inshore waterways today. 

I will also give some opinions on the safety aspects of introducing the new technology of electronic charts into the wheelhouse of ships that are to navigate demanding inshore waterways. 

Finally I will inform about the requirement specification and the achieved functionality of the new ECDIS based chart system that this year is adopted by the Norwegian Coastal Administration to be used by pilots, and also give some user comments on the Norwegian ENCs.

PREFACE

In Norway, 270 government-licensed pilots each year carry out a total of more than 40.000 pilotage voyages in the ports and fairways on the Norwegian coast. The waterways of the Norwegian coast are quite special in that there are numerous islands, islets and rocks that together provide excellent shelter to the protected and navigable shipping channels and fjords inside.

Some parts of these fairways are not sheltered, though, and many others offer difficult navigational challenges because they are narrow and the bottom is swarmed with rocks and underwater dangers. Furthermore most Norwegian fairways are exposed to wind and currents.

The total length of the coastline of mainland Norway, including islands, is more than 45.000 nautical miles – which is twice the circumference of the earth.

The nautical charts have always been among the most used elements of the pilots’ toolbox

Although the pilot needs to know all the details of the waters of his license thoroughly and by heart in order to pass his examination and in order to carry out his daily work as a pilot, the nautical chart is regularly used by the pilot for information updating and pilotage planning purposes.

THE PRESENT SITUATION: REDUNDANCY AND CONFUSION

In January last year, the Norwegian Hydrographic Office informed that less than 100 ships had purchased official ENCs of the Norwegian Coast.  Simultaneously, we pilots observe a significantly larger number of ships that use unofficial charts from different private chart manufacturers. The number of such ships seems to be increasing. We also notice on many ships that these unofficial charts are used as a substitute for traditional plotting procedures in the paper charts.

With this low number of official electronic charts in use, it is appropriate to question whether these charts have been able to gain from the important user feed-back process of seafarers and end-users, that I believe is necessary in order to develop and maintain a good charting system. I consider such a feed-back process during decades and centuries to be one of the vital elements that have made the paper charts into the high quality chart products they are today. My private view is that the price and availability of the ENCs are the major obstacles for mariners and ship owners to start using them. In the meantime, the competing private chart suppliers improve their charts, and as a consequence we have several different chart systems in use on the coast. 

This redundancy of chart systems entails some serious safety concerns. One is the temptation to skip the prudent paper chart plotting procedures, which is a natural consequence of the presence of an unofficial chart system. 

Another one is the confusion of different reference systems, naming etc in the various chart systems, when seen in a safety context. Different professions and groups of mariners often need to cooperate and exchange information to ensure safe and efficient sea transport in our ports and waterways; ships of different flags, pilots, tugboats, naval ships, port personnel, coast guard etc, etc. And when these groups use different reference systems, serious misunderstanding may occur.

Another safety concern is that updating processes and system integrity of the unofficial charting systems that ARE USED as an aid to navigation are not controlled and approved by the official authorities. 

And yet another one is that user feed-back is given through different channels and to different bodies. As a consequence, there is a high possibility that all mariners are not made aware of errors that are discovered. An electronic chart cell is a complex database, and errors are prone to exist.

SAFETY ASPECTS WITH USE OF ELECTRONIC CHARTS

It is obvious that the implementation of electronic charts is an important progress for safe navigation when an official charting system is operated and maintained correctly. However, one must bear in mind that the maritime safety authorities have not imposed increased manning of the bridge team in order to handle the extra navigational tasks of this new system As a consequence, the navigator has to give less attention to other navigational tasks. 

As said before, the potential safety benefits are obvious, and time-demanding routine work may be significantly reduced. But if I as a pilot were to rank the different user interfaces for navigational information input for use in inshore navigation, I believe I would rank the wheelhouse windows as Number One interface, the radar as Number Two – and the electronic chart system as Number Three. We have witnessed tragic maritime accidents that probably were caused by the navigators giving too much attention to electronic equipment, accidents that most probably would have been avoided if they had raised their heads and given some attention to the old and well proven science of Head Up Navigation. This is particularly important when negotiating narrow channels that are exposed to wind and currents. It is then of utmost importance that the navigator perceives immediately the changes in the ship’s movement and in the ship’s turning progress, which these forces influence on the ship.

Proper navigational routines for prudent inshore navigation should be better emphasized in the training and education of navigators. Otherwise we will surely see accidents that are caused by complacency and human/machine interface errors. Cautious bridge team CRM routines, and code of best practice, should be developed and adhered to when introducing new technology to the mariners. The amount of attention given to one navigational system should be properly balanced with the need to adhere to other navigational routines.

The integration of different navigational instruments in the ECDIS is a powerful and useful step forward, with increased possibilities for presenting vital data for the decision making process of the navigator. But such integration also results in complex error possibilities. We have witnessed a large number of severe errors in integrating data between compass, log, GPS, AIS and the electronic chart system. When such errors are broadcasted to all other ships in vicinity via the AIS system, it is obvious that a system that initially was intended for improvement of safety may have the opposite effect: The safety deteriorates. 

THE NEW ELECTRONIC CHART SYSTEM OF THE NORWEGIAN PILOTS

The main purpose of the new chart system for Norwegian Pilots is to assure that the government licensed pilots of the Norwegian Coastal Administration at all times have the most up-to-date charts that are available for the waters in which they pilot. The system has advanced electronic updating and voyage planning tools. 

The chart system will also be used to present real time data from the ship being piloted and target data from other ships in the vicinity; through a Bluetooth wireless connector to the IMO required pilot-plug on the ship’s AIS transceiver. The system is furthermore regarded to be a vital tool for master/pilot information exchange, ant for the pilot when assisting in calamity abatement operations, in which the Norwegian Coastal Administration has national responsibilities.

The hardware requirement was based on standard Windows laptop PC, with particularly emphasize on weight, portability, durability, security and communication issues. The pilots did not want any external copy protection dongles, and the system is consequently based on internal protection technology. The computer that met all requirements was the ultraportable IBM X-40 PC. This computer has internal radios and antennas for Bluetooth and w-lan communication.

The Norwegian Coastal Administration made a decision on an early stage in the process that the charts to be used should be official ENC’s from the National Hydrographic office, and that the presentation software should be based on wheel mark approved ECDIS standard. The pilots soon discovered that the software that was commercially available was not ideal for inshore piloting chart presentation on the Norwegian coast. Such software also lacked other pilot specific requirements. As a consequence we developed extensive extra requirement specifications both on the chart presentation and on other parts of the ECDIS functionality. 

The additional chart presentation requirements were specially attuned to navigation in inshore Norwegian waters. The presentation includes, among other items: No danger circles around all shallows, shallows to be indicated with upright digits, soundings to be indicated with italic digits, buoys and other aids to navigation to be presented in their actual shape and color, and length of light sector lines to be individually adjustable.

Additionally functionality is implemented for presenting and organizing own ship and AIS target data. The pilot can access the Internet and download live AIS data from the ship to be piloted hours before the mission commences. This has proven to be a valuable functionality for voyage planning purposes. An anchoring assisting facility is also implemented in the system, as well as a “picture-in-picture” live chart window which follows a designated AIS target regardless of the zoom level and location of the main chart window.

The system has recently proven itself as a very valuable decision support assistance in a real calamity abatement situation, where the pilot under tight time limits had to give advice on possible emergency grounding sites in the event that the disabled ship were to sink.

THE NORWEGIAN ENCs – THE PILOTS’ FEED BACK

My personal recommendation is that the Norwegian charting authorities follow the ”American Example”, by distributing free ENC’s to all mariners. This would entail the necessary user interest and propagation, and ensure that the chart authorities can receive the amount of user feed-back that is necessary. I regard it as a paradox that the Norwegian authorities express the opinion that the data in the ENCs are vital for safe navigation, and at the same time do not take all possible steps to communicate these data to all mariners.

The pilots also recommend that the Norwegian ENC’s should be upgraded in accordance with the NOAA Version 2 ENC standard, and particularly that more land details should be presented on the charts (mountain peaks, contour intervals, conspicuous buildings, etc)

Furthermore, we recommend that more names should be presented in the ENC’s

Finally, we recommend that more port areas and narrow and critical parts of the main fairways should be covered in charts in larger compilation scale.

CONLUSION

We need good soulutions, not just software and IT-system.

And we need to establish Best Practice.

Communicate with the End-users!

Thank you for your attention!

