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Voyage data recorders

DECK 

Shipowners are forced to install voyage data recorders on certain ships from July 2002. How are the installations going? 

BODY

“The vast number of shipowners see voyage data recorders as an expensive pain in the ass,” comments the sales manager of a major VDR company. “But maybe after 6-7 years, they’ll think, how did we ever do without it?”

Similar to black box recorders on aeroplanes, voyage data recorders record all the operational data of a ship, including audio recordings of conversations on the bridge, radar recordings of the displays, any alarms which went off and where the ship was at which time.

Nobody is questioning the importance of voyage data recorders in aeroplane accidents; after a crash they are the first things the investigators look for, and the findings are normally eventually released to the public.

In the maritime industry, voyage data recorders have not yet been introduced on a widespread basis. But in many ways, there is more reason to install them on ships than on aeroplanes. 

It is often much more difficult to piece together what actually happened after a maritime incident, because with much longer timescales the events are more complex. 

Also, air traffic control has a good idea about where aeroplanes are and what speed they are going at, whilst vessel traffic systems, where fitted, do not know either of these things until the ship comes near to port. Ships have a lot more variables. 

Indeed, many shipping companies have installed VDRs well ahead of any legislative requirement, particularly ships thought to be high at risk, such as LPG and LNG vessels and cruise ships. 

VDR manufacturer Broadgate was first asked to investigate the possibilities of creating a maritime voyage data recorder following the 1988 Herald of Free Enterprise tragedy in Europe, when over 200 people died when a roll on, roll off ferry set sail with the bow doors open and it took a few weeks to figure this out. 

The suppliers of VDRs are trying hard to explain to shipowners that there are many side benefits of having a VDR installed. Having a record of what goes on on a ship is not only important after a sinking; there are many more minor incidents, such as collisions with smaller boats in port or and chemical spills, where having an electronic record can prove very useful in avoiding legal action. 

The information can also be used for a company’s own purposes, assessing how good seafarers are and how well the vessel is running. 

There have been many more suggested uses for a VDR; an interesting one is the possibility of selling its echosounder (depth of water beneath the ship) data, cross referenced with the ship’s position, to oil exploration companies, so they can steadily build up a two dimensional picture of the depth of water in areas of ocean. 

For the vast majority of shipowners though, a VDR is something they will fit because they are forced to and will not feel particularly happy about having to shell out for some additional thing. 

Forcing people to do anything is never going to be popular. The costs of fitting a voyage data recorder range from around $50,000 and upwards, depending on the complexity. 

Many of the VDR manufacturers reported that they were disappointed with sales when this article was being researched (Nov 2001); according to their calculations, there are still plenty of VDRs which need to be installed by the deadlines next year, they know that the business will be coming, but shipowners are leaving it too late. 

Many people draw comparisons with the rush to fit GMDSS equipment in 1999, when many shipping companies waited until the last minute. VDR manufacturers point out that the scenario for VDRs is very different. There is a large amount of interfacing work required, it is not just a matter of purchasing a piece of equipment and plugging it in on the bridge, as it is with GMDSS. 

Lets only hope they don’t all leave it until the last minute. 
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The legal requirements

The legal requirements laid down by IMO for installing voyage data recorders are: 

* All ro-ro passenger ships (both newbuild and existing) must have VDRs fitted by July 1, 2002.

* All newbuild passenger ships must have VDRs fitted by July 1, 2002

* Existing passenger ships must have VDRs fitted by January 1, 2004

* All ships over 3,000 grt built after July 1, 2002 must have VDRs

The legal requirements under European Union are that all ro-ro passenger ships (newbuild and existing) must have VDRs installed by February 1, 2003; all high-speed craft (newbuild and existing) must have VDRs installed by February 1, 2003. 

One manufacturer estimates that over 500 ships need to be retrofitted with VDR before the European Union carriage requirements. 

The equipment must be type approved and subject to an annual recertification. 

Checks are made that the data stored on the solid-state capsule exactly matches the data on the computer and hard drive. It takes about a day to run the test, comparing the data on both sides. 

The check also makes sure that the recording is being made at the correct speed and the software is configured properly. The inspection process is carried out by the class society. 

The guidelines for existing cargo vessels (not covered in the above requirements) have yet to be determined, pending a feasibility study, which IMO is currently carrying out, to be completed by 2004.

For more comprehensive information online, we recommend the Litton website (http://www.litton-marine.com/vdr). 
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Requirements under consideration 

The requirements for installing VDRs on existing vessels is still under consideration, although most commentators believe that it will happen within the next few years for vessels 20,000 tons and above. 

One proposal under debate, put forward by tanker organisation Intertanko and the governments of Japan, Germany, UK, Finland and Sweden, were that the technical requirements of a VDR for retrofit should be less than those on new-builds, perhaps as simple as recording data from automatic identification systems, radar and one audio channel of bridge conversations; 

Some such “lite” VDRs have already been fitted on vessels which were not required to carry VDRs under the legislation, including systems which just record the radar display only. 

It is argued that the data storage capsule need not necessarily be able to survive at the bottom of the ocean, because it could be taken off the ship manually in the event of a sinking. Not requiring a hardened data storage capsule would take $20,000 off the cost of installing a system. 

Other commentators have said that the current VDR requirements revolve around the expectation that the systems will mainly be used after sudden, catastrophic accidents, which is a wrong assumption. It is being argued that the most important application for VDRs on ships will be after accidents which are serious but do not involve sinkings, such as collisions, groundings and spills. 

They argue that it would be more useful for VDRs to have mandatory tools to take the data away and analyse it (such as a CD-ROM writer or removable hard disk), rather than a mandatory fireproof data storage capsule. 
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What VDRs do

A VDR, in its most basic form, consists of a data acquisition unit and a hardened capsule. The capsule is designed to go down with the ship and survive an explosion, and therefore needs to be able to withstand high pressures and high temperatures. IMO’s guidelines state that the capsule must be able to withstand pressures as high as those found 6000m underwater and a temperature of 1000° C for at least one hour and a temperature of 100 °C for at least 12 hours.

VDRs are expected to interface and record data from a number of ship’s systems, including GPS receiver, speed log, gyrocompass, bridge and communications audio, radar, echo sounder, main alarms, rudder order and response systems (complicated by the fact that some ships have twin rudders which may or may not be linked), engine order and response systems, thrusters, hull openings status sensors, watertight and fire door status sensors, acceleration and hull stress sensors and wing speed and direction sensors. It must be able to operate for two hours without power (in the event of a power failure). 

There are various additional extras some manufacturers offer, including possibility to store the last 24 hours, rather than the last 12; functionality to sound an alarm on the bridge if anything goes wrong; software to play a VDR back using a conventional PC; software to send VDR data back to shore over a communications link. 

The data storage required is estimated at 150 Mb per hour, so 1800 Mb (1.8 Gb, or 3 standard CD-ROMs) are necessary for the required 12 hour storage. 
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Retrofits

Fitting a VDR on a newbuild is of course much easier than fitting it on an existing vessel. New bridge equipment will generally be able to plug straight into a VDR, using standard NMEA (National Marine Electronics Association) interfaces; many bridge manufacturers have their own VDR product. It is much more tricky when installing a VDR on an existing vessel (retrofit), 

The first move with a retrofit is for the VDR company to undertake a full survey of the ship. Depending on the conditions (drydock or sailing), this is normally a good day’s work, which may be complicated by the fact that not all of the equipment is located on the bridge.

At minimum, the survey takes 10-12 hours with “full access”, i.e. the freedom to turn the ship’s equipment on and off without having to worry about affecting the ship’s operations. It may be that some of the equipment onboard is not up to a high enough standard to supply data to a VDR, and this may need to be fixed. 

The next step is to find out how easy it is to interface a VDR with the different systems. Because most ships carry electronics from a broad range of suppliers, often further week must be spent ringing and faxing competitors to find out information about their equipment. Sometimes software needs to be written which converts output from the different systems into a format the VDR can understand. 

The final installation can take anything from one day to two weeks; obviously it is much more desirable for both the shipping company and installation team if this can be managed during the normal turnaround period while the ship is in port, but it can be installed while the ship is underway if necessary. 

With older equipment, companies can go to one of the specialist VDR companies (Rutter, Broadgate or Nautic Systems); if there is already an integrated bridge system, they may prefer to use the same company that built the bridge; virtually all of the integrated bridge system manufacturers (Consilium, Kelvin Hughes, Furuno, Litton-Marine, STN Atlas, Transas) sell a voyage data recorder, either developed themselves or developed by a different company and sold under licence. 
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Looking at the costs 

Litton’s head of VDR sales, Craig Little says he would be happy to install a voyage data recorder for $60,000, including hardened capsule and data acquisition unit. “But if the price was $60,000, then everything would be on our terms,” he says. “We would need the shipowner to provide everything to us all neat and tidy, with all the signals in NMEA standards. That’s not realistic. That’s not the way ships work. If others want to say that they can do it much cheaper, all they are doing is passing the cost of this interfacing,” he says. 

Chris Winkley, managing director of Broadgate stands by his promise to fit a VDR on any vessel for £52,000 ($73,000); the basic system, including data acquisition unit and hardened data capsule, will cost £42,000 ($59,000), and the maximum extra charged for the installation is £10,000 ($14,000). 

Under the legislative requirements, there are two main components to a VDR. The first is a “data acquisition unit,” which all the electronics onboard plugs into, costing around $25,000. The second is a hardened storage capsule, which can hang on to the data when the ship sinks to the bottom of the ocean or explodes. 

Many of the VDR manufacturers use storage capsules manufactured by L3 and Smiths industries, which were originally developed for use onboard aeroplanes and cost around $20,000. 

The additional cost is for installation, the easy of which of course varies a great deal. Older equipment, with non-standard interfaces, can be very difficult to connect into a voyage data recorder. Nautic Systems charges $1,000 a day for a two-man team to work onboard the vessel, plus expenses. 
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A management and training tool

The main pitch the VDRs are using, to make it easier for shipowners to stomach the cost of installing the equipment and look on the bright side, is that they can use the system as a management and training tool. “A lot of shipowners wake up when they hear that they hear that,” says Anders Bostrom, managing director of VDR company Consilium. 

Shipping companies might be particularly keen to run an investigation after a close shave, to review (privately) what actually happened and anything which could have been done to improve the situation. 

There are several real life stories circulating about shipping companies urgently looking for data from a VDR, including where islands suddenly came up from nowhere in the middle of the night. The shipping company desperately wants to know how it came about. 
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Getting data to shore

An interesting side-issue is the possibility of downloading some of the VDR data onto shore, so the shipping company can monitor things a lot closely. 

Unless the vessel has an unlimited use VSAT connection, it will probably not be worthwhile to download data-heavy interfaces such as the radar display and audio recordings, but there could be value to the shipping company being notified of the vessel’s position, any alarms and hull stress monitoring data.

Alternatively, CD-ROMs can be recorded of data, which can then be sent to shore at various intervals and stored for longer periods of time than the mandatory 12 hours. 

“We have a software solution that will allow us to transfer data on and off the ship,” comments Litton’s Craig Little. “We are working with some owners who are investigating this right now.” 
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Type approval

Type approval is a hot, and confusing issue. At the time of writing, type approvals for VDRs had been issued to Broadgate, Litton-Marine and AVECS, with most manufacturers saying that approval was imminent. 

Type approval means that the unit has been certified by a recognised body, popularly the German Bundesamt für Seeschifffahrt und Hydrographie (BSH) and Det Norske Veritas (DNV) because they are thought to be the strictest.

The general school of thought is that all of the major manufacturers will eventually have type approvals for their equipment and the issue is largely academic. Many manufacturers are using the same hardened data capsule, made by Smiths or L3, so once this unit is given one type approval it can easily be extended to all the manufacturers which use it. 

On the other hand, it shipowners might feel reluctant to install equipment which has not yet been type approved. The status of different manufacturers equipment is changing daily, so one can only advise shipowners to find out as much as they can. 

SUBHEAD Litton-Marine

Litton Marine  (now part of Northrop Grumman) is ahead in the orders stake, having fitted VDRs on 50 vessels, including American Hawaiian Cruise Lines (2 vessels), Chevron (4 vessels), China Shipping Container Division (8 vessels), China Shipping Tanker Division (4 vessels), Finn Line (2 vessels), Grimaldi Shipping (1 vessel), Renaissance Cruises (8 vessels), Royal Caribbean (9 vessels), ScanLines (one vessel), SeaFrance (one vessel), Stena Line (2 vessels), Stolt Parcel Tankers (8 vessels) and SuperMarine (one vessel). 

“We’re fairly busy with orders right now, but certainly we haven’t reached the peak of this thing,” comments Craig Little, head of VDR sales. “We expect a very brisk fall and onto next spring.” 

Litton has distinguished itself by creating a comprehensive online information source (www.litton-marine.com/vdr), with non-biased information about the requirements for VDRs and what they offer, as well as details about Litton’s products and orders to date. The website will be continually modified. 

Litton describes its products as “very modular,” with collections of interface software and hardware which is put together to make a system. It believes that this system makes its VDR much easier to install. “We can easily adapt or take away the modules that we use,” says Mr Little. 

Litton has about 500 of its integrated bridges fitted on vessels around the world, with around 200 technicians working for the company, all of whom can help install a VDR and have been certified to do so. 

Litton’s service personnel use a common database, to make it easier for two different engineers to service the same ship. They can leave records of the last service, any particular problems and what was done. “We’re on cohesive organisation,” he says. Shipping companies can book appointments from Litton engineers over a secure part of the website. 

Litton does not sell the cheapest VDR on the market, Mr Little admits, but he believes it is the best value product. “We think we’ve made investments in the right place,” he comments. “We didn’t spend money on trying to make the cheapest piece of kit that we could.”

“Our concern is that our customers, shipowners and managers, will be enticed by these low price offers without knowing all the facts,” he says. “These are capital purchases. They need to make sound business decisions.” 

“There are a lot of things that have to be covered,” he says. “You do need a support network in place. You need training personnel around the world that can communicate.”

BOX TEXT

Further coverage of voyage data recorders, including opinions from Nick Caruso, sales engineer with L3 systems about how shipowners can draw more benefit from voyage data recorders, as well as discussions with more of the VDR manufacturers, will be included in our February issue
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