HEADING

Remote engine monitoring and diagnostics 

DECK

Remote technologies to monitor and analyse the condition of ship’s engines have proven viable instruments for predictive maintenance. Digital Ship explores the solutions   

BODY

It is as easy as browsing the internet. In fact, it is browsing the internet. Shore-based engineers and service personnel of engine manufacturers no longer have to fly out to a ship to check up on an engine or its spare parts – they can now find out on the internet. 

The data that is being collected onboard can be accessed via web-based interfaces on the shore-side. It is transferred via a communications link. This could be High Frequency radio or GSM (cellular phone communications networks), but most likely it would be satellite.

The cost of satellite communications has dropped in recent years. New technologies, such as Inmarsat’s high-speed data service featured in the new terminal, Fleet F77, enable larger amounts of data to be sent quicker and at a more reasonable price. 

With a choice of sending data either via ISDN or MPDS (mobile packet data service), options become available: smaller bits can be sent on a regular basis via MPDS, while large chunks of data should be batched and sent via ISDN.

All this, of course, depends on the nature of data: Is it critical? What is its function? 
This is how condition-based monitoring works. Data is compressed and only sent once in a while, unless an event occurs that needs to be communicated to the experts ashore.

Predictive maintenance as such is a different issue. Part of the analysis can be done onboard the vessel, only selected data is sent on ashore for both the ship operator and the supplier of the equipment to gather and interpret. 

ABB Industry and Wärtsilä NSD (WNS), for instance, have long been busy finding solutions for remote service. Both of them have collaborated with Done Information in developing their remote diagnostics solutions.

SUBHEAD

ABB solution 

The ABB Remote diagnostics system is a tool for monitoring and machinery propulsion systems such as the ABB Azipod system in ships. 

It is based on communication and diagnostics servers that collect information from the propulsion system and transmit it to ABB's maintenance people both locally and remotely.

The onboard server delivers the collected data via satellite, to be diagnosed and analysed by ABB experts in Helsinki. This is as easy as it is ashore: all user interaction is handled by internet client programs. The user interfaces are graphical and operated by a mouse and a keyboard. 

Safety and security concerns are often quoted as major factors driving forward developments in remote monitoring and control of vessel equipment. Pekka Nurmi, ABB Marine Division chief designer says that ABB’s system proves "vital in solving major unexpected situations quickly.” 

“Our personnel can, wherever in the world they happen to be, just browse the diagnostics information on their PC and immediately decide how to solve the problem,” he said. “This is an intelligent alternative to taking a helicopter to reach a ship somewhere in the Caribbean. It can prevent a ship from staying in harbour. It is a question of big money and reputation." 

Data that derives from an engine’s perfomance is very important in research and development and for the in-house use of manufacturers of engine equipment. It is, therefore, business critical and requires monitoring and control software systems to be secure. 

Done Information’s systems, for instance, have multiple protection layers, data encryption and user identification. For the security of the vessel, in particular, that access to this data is strictly limited to authorised personnel.

SUBHEAD

Wärtsilä system

Wärtsilä NSD FAKS (WNS FAKS) is a tool for online diagnostics of Wärtsilä’s diesel engines. 

The engine manufacturer identifies essential indicators describing the status of the engines and fed those into FAKS. Thus, the system ‘knows’ what the indicator information means in each case, considering the current product configuration. 

FAKS utilizes the Done Information’s XML-based RPX Platform, which enables use of the same diagnostics information on web browsers, printers and even on WAP enabled mobile phones. This system, too, provides information security, for instance via a TCP/IP-firewall. 

FAKS can be operated in both stand-alone PCs and in an online environment. 

With the click of a button, authorised personnel can access online diagnostics, including a verbal description of the status of the engine and the most probable causes for its condition. This is useful for predictive maintenance.

Wärtsilä, like other engine manufacturers, is keen on establishing service contracts rather than selling engines as mere products. Thus, technical support is sold as an extra service. Remote monitoring and diagnostic support can be incorporated in technical support service solutions; and a central communications centre enables technical staff to perform remote analysis. 

This centre is part of Wärtsilä’s condition-based maintenance (CBM) service, where a combination of manual inspections, online monitoring of equipment and system efficiency data, is used to determine the overall system status and thus predict maintenance needs. 

SUBHEAD

GE Lubrizol

GE Lubrizol certainly agrees on the importance of predictive performance analysis. The company states,  “Complex, mission-critical equipment is the backbone of any marine operation. Losing even one piece of equipment due to catastrophic engine failure can cause your marine operation's productivity and profitability to suffer.” 

GE Lubrizol has developed an ‘On-Board Oil Management System (OMS) and Fuel Consumption Monitor’, which collects and sends data to a ‘Monitoring & Diagnostics Service Centre’ (MDSC), where analysts monitor a vessel's performance via actual fluid condition. 

Analysing the incoming data, the analysts prioritise actionable items and provide recommendations to avoid impending catastrophic engine failure. GE Lubrizol says, “Our systems and services act as an active, watchful eye to protect your equipment.” Advance notification, for instance, enables the ship operator to acquire parts and materials prior to service. 

GE Lubrizol also maintains an archive of all of a company’s historic data and recommendations in a secure, password-protected database, which customers are able to access for future productivity planning and analysis. 

SUBHEAD

MACSEA 

MACSEA is a sort of ‘third party provider’ of remote monitoring systems. The information technology firm was established in 1982 and specialises in machine learning technology, the development of autonomous software agents and remote diagnostics over the internet. 

The autonomous smart software agents for machinery monitoring applications include alarm agents, trending agents, and diagnostic agents. These are being built to comply with the Microsoft Component Object Model (COM), which means that they can be incorporated into applications developed in any language that supports the building of COM clients. 

The company is also conducting research on component object solutions that are designed to work with other standards, such as Visual Basic for Applications (VBA), to achieve cross-vendor interoperability for future diagnostic products. The broad range of existing standards and languages requires agents to be flexible and easily adaptable.

MACSEA’s real-time monitoring system allows customers to remotely monitor equipment over the internet. This technology is Java-based. The real-time function, though, might be valuable for shore-side operations, but is not a viable option for the monitoring of onboard equipment. As stated above, prices of satellite communications may be coming down, but data transfers are still expensive.

Another system, the DEXTER monitoring, trending and diagnostic system, has been implemented on military ships. It allows the engineers onboard to base their maintenance planning on actual power plant conditions, instead of time-based maintenance. This data can be transferred ashore, via satellite link or even HF or GSM, depending on the size of the data chunk.


When it comes to sending data ashore for predictive maintenance or in-house analysis, or whichever other reason, selection is necessary. At the end of the day, the ship operator must make this decision. If there is no clear benefit for him, he will not pay for it.  

BOX:

Useful websites

ABB 


http://www.abb.com
Wärtsilä 

http://www.wartsila.com/english/index.jsp
GE Transportation 
https://www.getransportation.com
Macsea 

http://www.macsea.com
