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Benchmarking shipboard equipment performance

DECK

Innovative software tools are coming onto the market to monitor how well your shipboard equipment is performing. Tim Power reports 

BODY

In the late 1980s, the Japanese revolutionised manufacturing by creating leaner, more responsive production processes and by intense concentration on quality. 

Central to their approach was the idea of “continuous improvement” which said that products should not remain static but should be continuously evaluated and redeveloped. 

The result was accelerated innovation and rapid gains in product functionality and quality.

One of the tools they used was “benchmarking” which was originally developed by Xerox in 1979 as a way of “comparing the features, assemblies and components of its products with those of competitors”. 

Xerox made some important and shocking discoveries through this process. 

The study found that Xerox had nine times as many suppliers, was rejecting ten times as many machines on the production line and was taking twice as long to get products to market as its rivals. 

This analysis catalysed a series of actions to revitalise the company.
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Benchmarking in shipping

Since then, the methodology of performance measurement and benchmarking has been used in industries ranging from nuclear power to aviation and is now making inroads in shipping, particularly in the management of the maintenance and repair of equipment. 

This area was the subject of a lengthy study by Dr. Bahadir Inozu at the University of New Orleans (UNO) that by 1996 had led to the development of Reliability, Availability and Maintainability (RAM) software, which was tested over the next two years on 26 different vessels. 

In 2000, the software and rights to subsequent research on reliability was awarded, through the University of New Orleans Technology Transfer Program, to Resurgence Software Inc. for commercialisation and was launched as the Wave Software System on 25th June 2001. 
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Lloyds Register WAVE 

In September 2002, Resurgence signed a software marketing alliance with Lloyd’s Register granting LR rights to market Wave exclusively within the ship classification sector and in Europe, the Middle East, Africa, Asia and Canada.

Wave now forms a core part of Lloyd’s Register’s new machinery reliability service, provided to clients irrespective of who they class their ships with. 

Commenting on this new service, Lloyd’s Register’s Ship Information Systems Manager, Alistair Stubbs, says: “Wave is a powerful system that can help owners and operators develop strategies aimed at increasing their revenues and lowering their operational costs. 

“The combination of this extensively tested and mature software system, coupled with Lloyd’s Register’s experience and failure data reports spanning the last forty years, means that we are in a unique position to offer our new reliability service. ” 
The Wave Software System allows users to capture equipment performance information in a way that allows proper statistical analysis. 

The statistical engine in Wave uses this performance data to generate twelve performance indicators. These are: number of failures; failure rate; availability; mean time between failures; number of preventive maintenance actions; mean time between preventive maintenance actions; mean preventive man hours; mean time to repair; mean repair man hours; cumulative repair man hours; average repair part cost; average preventive part cost; mission delays; mean logistic delay time. 

These indicators provide a comprehensive view of the reliability of the component and its cost and efficiency implications for the operation of the vessel. They also provide the input to a number of management reports.
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Managing the information

“Shipowners tell us that they have too much data and not enough information,” says Tom Bubrig, President of Resurgence. “Wave collects data in a structured way and then turns it into useful information”. 

He cites an example of the kind of decisions it helps to support. 

“During its testing phase, Wave helped an owner to decide what to do about a condensate pump that was performing below standard. 

“The information provided supported a decision to undertake a major overhaul, which resulted in savings in maintenance and repair costs of US$ 1m over the remaining life of the 8 vessels involved. 

“If out of service time or the safety or environmental consequences of failure are included, the savings figure increases exponentially”.

James Bremner, Resurgence’s VP Business Development, says that lack of information has made it hard for shipowners to strike the right balance in their approach to maintenance. 

“At one extreme you have owners who adopt a “run to fail” philosophy, waiting ‘till things break before they fix them. 

“At the other you have owners whose preventive maintenance schedules have become bloated and who are doing too much maintenance but are not sure which preventive actions are really necessary”. 

There is an optimum approach somewhere in the middle but you need the management information to move towards it.”
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Data capture

Bremner is well aware of the need to make the capture of data efficient. 

“Duplicate data entry is not an acceptable option, so where the data is already being entered to a Planned Maintenance System (PMS) we prefer to integrate Wave with it. 

“Because we don’t need real time data capture, this integration can be very simple. 

“Essentially, if the user can add a few additional fields to a PMS and can export data from it, we have the basis for an integration between the PMS and Wave”. 

Wave has to date imported data successfully from AMOS, Safenet and Ulysses Systems’ Task Assistant, among others. 

Bremner adds that Resurgence has created a series of Excel-based templates that companies using paper-based PMS can use to collect data in a structured way. 

Implementation of the system is very flexible; users decide which items of equipment they wish to monitor, how the data is captured and where. 

This means that the system, which will run happily on a PC with plenty of RAM, can be set up on board ship or run from ashore. 

During its beta phase Wave was used extensively by ships’ engineering officers providing plenty of opportunity to develop a user interface that suited them. 

Because the system uses historical data to measure performance and generate reports, there is no need for frequent data transmission between ship and shore; a weekly or monthly update will be enough. Communications costs are therefore not an issue.
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Using the information

The system can make a contribution to a wide range of decisions, for example selecting the right maintenance plan for a particular component. 

The Mean Time Between Failures Target Assessment report allows the monitoring of equipment component or part performance against predicted performance and records deviation. 

The shipowner can use this information to determine to identify problem equipment or to decide whether he is servicing the relevant component too frequently or not frequently enough and adjust the maintenance plan accordingly. Procurement decisions can be supported too. 

The Manufacturer Benchmarking report allows owners to compare the reliability of different makes of equipment and to make better-informed procurement decisions.
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Sharing the data

Bremner believes that the more widely this information is shared, the greater the opportunity for improvement. 

This is the logic behind the Wave Master Database, which aggregates the equipment failure data captured by all Wave users and generates maintenance indicators based upon equipment performance throughout the entire Wave user group.

In this optional service, the raw data provided by users is sanitised (to ensure anonymity) and used to generate detailed equipment benchmarks. These benchmarks are provided to subscribers for comparison and use in their own operations to identify areas where their equipment performance is above or below the industry average.

Things will start to get even more interesting as manufacturers use this industry reliability information and incorporate it into machinery design and construction. 

This is where other industries have realised reductions in the total cost of maintenance in the range of 30-60%. 

Bremner cites as an example the development of the Boeing 777, 

“Aero engine designers used feedback from systematic performance monitoring to develop new engines of such high reliability that trans-Atlantic flights no longer require four-engine 747s; twin-engine 777s are increasingly common on this route,” he says. 

Mr Bubrig acknowledges that sharing information in this way is new to the industry and that some of the players, including the manufacturers, will be cautious. 

He believes though that the potential gains are too big for the industry to ignore. 

“Since 2000, we have seen a tremendous change in attitudes,” he says. “Benchmarking and continuous improvement are now catching on in a big way and quality operators are giving the Wave system a very good reception.”

