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Remote ship monitoring
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With developments in ship-shore communications services, it becomes viable to monitor shipboard equipment on shore. Where will this go? 

BODY

Imagine the possibilities if shipboard equipment, including engines, computer systems, fuel consumption and cargoes, could be monitored from shore.

Instead of merely selling engines and parts, manufacturers can transform themselves into service companies. Rather than just sell an engine, they can sell a service to make sure it is operating properly throughout its lifetime. 

Shipowners are unlikely to appreciate a service which means that they might be woken from a deep sleep or alerted in the middle of a party by a blip of a mobile phone, to hear a computerised voice telling them there is a serious problem with their ship’s engine. 

But they will probably appreciate having information about their ship’s operations available over the internet whenever they need it. 

They can check up how much fuel their ship is using, and make sure their engines are perfectly tuned up. They can find out how well loaded their ship is, or make sure that any refrigerated cargoes are still refrigerated. 
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Changes in communications

The technological development which makes all of this possible is Inmarsat Fleet, which charges for data transmission between ship and shore in terms of the amount of data actually sent, rather than the duration of the call in minutes. 

When using traditional services such as Inmarsat-B, because of the length of time it takes to set up every call (which must all be paid for) shipping companies normally batch all of the data they need to send between ship and shore and open the communications lines just one a day. 

But with Inmarsat Fleet none of this is necessary; it is feasible to leave the ship-shore connection open all day. It doesn’t take a great deal of data (and hence cost) to tell an office on shore that the engine is functioning fine, or there is a slower liquid throughput in a certain pipe. So the communications costs are not particularly high. 
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Service contracts

Equipment suppliers to put together long term service contracts for their customers. Instead of just selling a ship engine or a pump, suppliers can agree to look after the equipment for its lifetime. 

Suppliers can be constantly gathering information about how the equipment is operating, from sensors attached on it. If something goes wrong, they can either go into the computer systems and fix it themselves, or send a message to the engineer onboard explaining how to fix it, or arrange for the right parts, and a technician if necessary, to meet the vessel at the next port of call. 

Suppliers can gather together data about how the vessel is operating and put it together with their own expert knowledge and computer systems, to create sophisticated maintenance management schemes, ensuring that parts are always maintained well before they go wrong, but at the same time nobody wastes their time with unnecessary maintenance.

Data about engine operation can be gathered from a variety of different sources; as well as taking readings from the sensors, they can gather together analysis of lube oil, reports from previous technician visits and experiences gathered from other vessels, to work out a very clear picture of what is going on on the ship and fix things as cost effectively and effectively as possible.

The long-term service agreements can go back as far as the shipyard. The shipyard can undertake to look after the technical aspects of running the ship throughout its whole lifetime. The shipyard can make sure the vessel is wired up with all the necessary sensors and communication equipment when it is being built and then subcontract looking after all of the individual engine parts to the respective manufacturers. 

This can provide equipment manufacturers with a much needed additional revenue stream, as well as a means of increasing customer loyalty and prolonging the customer relationship beyond the initial transaction. 

Shipping companies can then focus on what they do best, which is beating up suppliers over the costs and getting more money for the cargo.

Vessels have had onboard automation systems since the early 1970s. There can be basic systems, such as alarms going off in the bridge if there is a problem with the engine or the cargo overheats, to systems that bring the whole vessel together onto a single screen. 

If the information is already being gathered in data format onboard, it is a relatively simple matter to pump the data to shore over a ship-shore data communications link. So in most cases, remote monitoring systems are just a matter of connecting up the system. 
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So where are now

So far there are many different research projects in the market in remote monitoring systems, although nobody is yet rolling out this service on a major scale. 

Engine manufacturer Wärtsilä is leading the pack of the engine manufacturers, with systems to monitor and look after engines remotely. Further information about Wärtsilä is provided further down in this article.

German maritime automation company STN Atlas is working on a remote diagnostic and servicing function for its Radarpilot 1000 series of radars and NACOS range of integrated bridges, which would provide access from shore to onboard systems over the internet and Inmarsat –B, sending sensor and configuration data and error logs. 

The system will be expanded to allow uploading of configuration data from shore and downloading of radar images. The system will be trialled in the Baltic Sea next July onboard Swedish icebreaker Erke, as part of the European Union-funded ATOMOS IV project. 

The trial project is running on a large passenger vessel in the Baltic Sea, with the onboard radar system connected to an Ethernet. The officer onboard must give his permission before the data can be remotely analysed. 

“It’s a good analysing tool if the vessel has some problems with the radio,” comments Torsten Galaske, product manager with STN Atlas. “If the vessel is talking about problems with the radar system, we can see if there's something going wrong. We can see all system parameters, alarm messages, failure codes, its no problem. “

UK company TRI-MEX has built up an interesting business providing monitoring services for individual containers, through tracking devices placed on the containers themselves talking using Inmarsat D+. 

There was a European Union research project a year or so ago, dubbed TRACAR, to collect data from refrigerated containers onboard vessels and send it out through the main ship-shore communication system, avoiding problems of containers at the bottom of a stack not being able to talk to the satellites because of the other containers in the way. 

Heavy equipment manufacturer Caterpillar, which includes ship engines as part of a very wide product range, has a licensing agreement with satellite communications company Orbcomm to transmit data about the operations of machinery. 

Caterpillar has developed an equipment tracking and monitoring system called Product Link, for data communications between its onboard machine systems and Caterpillar dealers and customers. It provides data about engine hours, location, diagnostic information and other satus reports. This can be used to help dealers manage service contracts, provide better preventative maintenance and enhance fleet utilisation. 

South Korean electronics company Samsung has developed a full scale automation system for vessels, incorporation an alarm monitoring system, reefer container monitoring, power (engine) management, hull stress monitoring, tank level gauging, weather information and voyage data recorders. All of these systems can be connected to a satellite communications network, the company says. 

Samsung’s digital system has been available since April 1996, and is currently installed on over 160 vessels, including 10 for NOL (parent of shipping line APL) and 3 for Minoan Lines. 

Samsung is currently developing a system tentatively called Hybrid Distribution Control System (HDCS), funded by the South Korean Ministry of Industry and Energy. The ambition is to standardise control language and allow external user access to the system. 


Samsung has developed the SSAS-21 system, which provides information about the general health and operational status of control and machinery systems onboard vessels, running over Microsoft Windows. It has been certified by classification societies DNV, ABS, GL and LR. The system has three levels of password accesss, for service engineer, chief engineer and crewmember. 

Samsung’s system NARU 2000 is an integrated navigation system, with an electronic chart display. It can be used to plan and monitor a vessel’s navigation. The word NARU is Korean for “port”. 

Kvaerner-Masa yards (www.masa-yards.fi) says it currently installs onboard monitoring systems on nearly all of its vessels, but they are mainly intended to provide the yard with data about the ship’s performance so it can make sure it has lived up to its commitments and troubleshoot any problems before handing the vessel to the owner. 

Data is sent over Inmarsat-B, covering criteria such as hull vibration and twistings during different weather and load conditions. 
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Wärtsilä
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Caption: Scenes from the Wärtsilä interactive technical manual

Ship engine manufacturer Wärtsilä has long been branding itself as a ship power supplier; in addition to manufacturing engines and marine power systems, Wärtsilä also provides complete service solutions through the lifetime of the vessel.

The company has recently developed a "condition based maintenance" service which allows service operations to be performed at the right time, with the engine only stopped if it is really needed to be, thus optimising operational availability.

The condition based management systems work well over a ship-shore communications link, with data from onboard the vessel being sent to Wärtsilä engineers, connecting with the Wärtsilä operation and maintenance database.

Depending on type of installation, data is entered manually to the system onboard or straight out of sensors on the equipment itself.

Wärtsilä stresses that it only gives recommendations about what should be done onboard; the actual decision must still be made by onboard engineers. However Wärtsilä can make sure that the correct parts are delivered to the next port of call.

Other online services Wärtsilä has developed includes the Spares Online tool which allows customers to purchase and arrange delivery of spare parts (which integrates with these other systems)over the Internet. 

There are several different systems to process information either  onboard the vessels or via remote link.

ELDOC2i is an interactive electronic technical manual (IETM) which explains how to use and maintain the engine and the equipment, including step by step instructions supported by photographs and video clips of service operations.

This multimedia manual, which also includes an illustrated spare parts catalogue is normally put together for each specific shipboard installation. With a ship-shore satellite link, ELDOC2i can connect directly to the Spares Online system, sending orders back to Wärtsilä for all the parts the ship requires, so delivery can be arranged to the next port.

MAMAPro stands for MAintenance MAnagement. A resource management tool, it works out which spares and tools are required on the ship, whether they are in stock onboard the ship, what the manpower requirement is to do the various jobs. MAMAPro can print out "work cards" for installation

work, which describe the work to be performed and plan it.

Another system is FAKS2i (fault avoidance knowledge system) a diagnostics computer system, which suggests diagnostics for problems, based on Wärtsilä's expertise. The system compares data with calculated normal operating data, to ascertain if anything is wrong.

FAKS2i is an integral part of the condition-based maintenance service.

FAKS2i has an interface to WAP (wireless application protocol), intended to allow engineers to monitor developments over their mobile phone. This service is currently used mainly by engineers on terrestrial power plants, which Wärtsilä also supplies, but could also work with shipboard power installations if they were connected to a satellite communications link.

