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Better integrated bridge systems 

DECK HEAD

IMO is laying down standards for “Integrated Bridge Systems” and Integrated Navigation Systems” which are more demanding than most bridge systems in commercial operation, Dr Andy Norris reports 

BODY

Integrated bridge systems (IBS) and integrated navigation systems (INS) have been with us for a long time and many ships built in the last 10 years or so have been fitted with them. 

IBS and INS differ from usual bridge equipment because they encompass such a wide variety of possibilities. 

SUBHEAD

Definitions

Systems bearing the nomenclature vary enormously over what has been ‘integrated’ and what exactly this term means.

IMO has attempted to clarify such matters with its ‘Recommendation on Performance Standards for Integrated Bridge Systems’ and ‘Recommendations on Performance Standards for an Integrated Navigation System’. 

They formed part of resolutions adopted by the Maritime Safety Committee (MSC) in 1996 and 1999, respectively.

IMO’s top-level definition of an IBS is ‘a combination of systems which are interconnected in order to allow centralised access to sensor information or command/control workstations, with the aim of increasing safe and efficient ship’s management by suitably qualified personnel’. 

The IBS recommendations apply to a system performing two or more operations, namely: passage execution; communication; machinery control; loading, discharging and cargo control; and safety and security. 

Therefore, by IMO definition, an IBS does not have to include an INS, although in many peoples’ minds the term IBS remains synonymous with INS. 

SUBHEAD

Meeting the standards

Despite the existence of the IMO recommendations a high proportion of systems in use today do not meet them - even systems that have been recently commissioned. 

One reason for this is that many ship owners want the perceived benefits of an IBS/INS but baulk at the extra costs of installing and verifying a class approved system. 

They therefore fit quasi-integrated systems as if independent systems. 

These do not necessarily benefit from the more stringent requirements laid on an IMO compliant IBS.  

Integrated bridges can therefore range from systems formed from discrete equipment, with minimal functional integration but embodied in form and colour co-ordinated housings, right through to truly integrated, class-compliant systems with sophisticated integrated navigation capability. 

A notable example of the latter is embodied in DNV’s NAUT-AW class notation.

SUBHEAD

SOLAS requirements

Practice will catch up with IMO recommendations at some stage in the future. 

IMO’s revision to SOLAS, which came into effect in July 2002, contains a regulation (Chapter V, Reg 15) on ‘Principles relating to bridge design, design and arrangement of navigational systems and equipment and bridge procedures’. 

Although not IMO’s most catchy title, it does help to define what should be observed in the design of bridges, including those with integrated systems. 

In particular, Regulation 15 references the two IMO resolutions mentioned earlier in this article. 

This implies that, at least in time, the recommendations will become enforced properly. Requirements embodied within SOLAS have a much greater force than recommendations solely included in resolutions. 

Since the recommendations are referenced in footnotes the purist will rightly say that they do not form part of SOLAS. But in actuality, most maritime administrations take the footnotes very seriously.

The IBS recommendations put requirements on: how the integration is performed; the type of information that has to be available and the way that it is displayed; and the way that data is exchanged. 

There is an emphasis on ensuring the integrity of data. A failure analysis should be ‘performed, documented and be acceptable’. 

SOLAS does not imply that systems can be arbitrarily classified as integrated or not integrated. If a level of integration is reached that meets that identified in IMO’s IBS resolution, then the recommendations in that resolution become applicable.

SUBHEAD

Integrated navigation systems

In many ways the situation is more confusing for INS. 

Although Maritime Safety Committee agreed the INS resolution in 1999 there are few vessels with an installed INS system that would actually meet the requirement.

The top level IMO definition of an INS is that it ‘supports safety of navigation by evaluating inputs from several independent and different sensors, combining them to provide information giving timely warnings of potential dangers and degradation of integrity of this information’.

IMO defines three categories of INS, each ascending category also having to meet the requirements of lower categories:

INS(A), that as a minimum provide the information of position, speed, heading and time, each clearly marked with an indication of integrity.

INS(B), that automatically, continually and graphically indicates the ship’s position, speed and heading and, where available, depth in relation to the planned route as well as to known and detected hazards.

INS(C), that provides means to automatically control heading, track or speed and monitor the performance and status of these controls.

Perhaps the most important additional requirement is that an INS, whether an A, B or C, needs to include a ‘consistent common reference system’ or CCRS. 

This was discussed in the article entitled ‘Checking you position’ on page 20 of last month’s Digital Ship (May 2004). 

SUBHEAD

Detailed specification

The IMO INS recommendation is at a functional level, as is usually the case for such recommendations.

The technical implications of the recommendation have been left to the International Electrotechnical Commission (IEC Technical Committee 80). 

This committee has been working on a detailed specification that would allow manufacturers to design and build IMO compliant INS systems and administrations and classification societies to test that those systems meet the IMO requirements.

The IEC appointed experts, mainly from the three groups - administrations, classification societies and manufacturers - found the transition from IMO recommendation to an equipment standard rather more difficult than normal, exacerbated by the system nature of the requirement. This has delayed the release of the standard. 

They have now generally cracked the various problems and are on course to finalise a standard for release in 2005. Once this standard is released it is expected to be incorporated into the appropriate class definitions of most classification societies. 

SUBHEAD

Ship procedures

In 2003 IMO issued an MSC Circular, ‘Guidance for the operational use of integrated bridge systems’ (MSC/Circ. 1061). 

This document is available for download from the IMO website, www.imo.org. 

The guidance is specifically directed at ships fitted with systems complying with the IMO recommendations for IBS and/or with INS(B) and (C) categories.

Included within the guidance are a number of items that perhaps many vessels are not taking proper note. 

For instance there is a need for a Vessel Operating Manual (VOM), which is meant to incorporate the Company policy for implementing and using automation on the IBS. This should ‘consolidate and abbreviate the manufacturer’s operational manuals to a comprehensive operational manual without detailed technical information’.

Standard Operating Procedures are required for normal situations, divided into: sea passage; shallow waters, pilotage waters and fairways; and harbour areas. 

Procedures are required for abnormal operation (mainly concerned with what happens when a sub-system fails) and emergency conditions such as collision, fire or man-overboard. Procedures for functional testing after a bridge is modified also need to be included.  

At present the global situation on IBS and INS is perhaps a little confused. 

As administrations get to grip with the more stringent requirements contained within SOLAS Chapter V, Regulation 15 and the proposed IEC INS performance standard (IEC 61924) becomes embedded within class requirements, this confusion will be removed. 

Then, provided appropriate user training is given, IMO’s aim for IBS ‘of increasing safe and efficient ship’s management by suitably qualified personnel’, will be fully realised.

