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Condition monitoring
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DECK HEAD
Shipping companies can save large amounts of money by gearing their maintenance programs around monitoring the condition of equipment on the ship, rather than “dumb” plans (eg replacing certain parts every month). But it needs to be done properly 

BODY

Traditional maintenance plans say that specific maintenance tasks should be performed at fixed time intervals or after a fixed number of running hours - for example, replacing bearings or lube oil. This is based around an estimate of how quickly parts wear out. 

Condition monitoring brings a level of hearing and listening into the process - instead of replacing parts after a fixed amount of time no matter whether they are still in good condition or about to fall apart, parts can be replaced when they actually need replacing.

The result is that spending on maintenance can be optimised, and at the same time potentially serious problems can be averted. When the ship goes into dry dock, the most serious problems can be tackled first. 

Machinery failure is a big problem in shipping - according to estimates, of 1,454 serious maritime casualties which occurred between 1999 and 2001, 22 per cent were caused by some kind of machinery failure; this doesn't include collisions, groundings and fire onboard, which are often linked to machinery failure.

Other estimates show that similar heavy industries on land have seen savings of 30 to 50 per cent on their repair bills through introducing a condition monitoring scheme, with machinery reliability substantially increased. 

Many big name shipping companies are currently implementing condition monitoring schemes, including one oil major which operates a large fleet of tankers.

"I think that over the next 5-10 years this will become the way of doing maintenance," says Dr Gopi Chandroth, product manager for Lloyd's Register's Integrated Condition Monitoring Service (ICMS). "There should be exponential growth."

Lloyd's Register calculates that the client breaks even in the first year from using the service.

"If you look at the annual maintenance bill for a large tanker - its about $400,000," says Mr Chandroth. "With an going service such as ICMS this can be reduced by around $60,000."
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Techniques

There are three main techniques in condition monitoring: vibration analysis, lube oil analysis and thermography.

Vibration analysis can be made on any rotating equipment, particularly pumps. By analysing how the pump vibration pattern changes over time, it is possible to tell a great deal about its condition.

By analysing the condition of the lube oil and estimating the count and shape of the wear particles, very early warning of impending machinery failure can be obtained. 

Thermography looks at an electrical switchgear, looking for particularly hot connections, indicating a high resistance in the circuit, probably due to a poor connection or electrical imbalance. 

Thermography can also look at engine exhausts, to make sure that there are no leakages of exhaust gas into the engine room or elsewhere on the ship.

Interpreting thermographic images takes a reasonable amount of skill, because there can be reflected heat which confuses the picture. 
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Lloyd's Register

Lloyd's Register has established an integrated condition monitoring service (ICMS), where it will perform a condition monitoring assessment of a ship, either on a one -off or an ongoing basis.

The service is put together in co-operation with Rockwell Automation, a specialist in condition monitoring. It includes shipboard set-up, shipboard staff training, data analysis and technical support. The reports can be accessed through Lloyd's Register’s ClassDirect Live service. 

Dr Chandroth, product manager, says that in a typical recent study, conducted on a ro-pax vessel, an analysis was made of 77 items of machinery out of 92 onboard, and identified 20 mechanical defects. 

There was a problem of certain centrifugal pumps breaking down on a regular basis, and frequent replacement of bearings being required. 

The ICMS engineer discovered that 8 of the pumps were resonating at the same vibration frequency as the main ship engine, which led to faster than expected degradation.

11 electrical defects were noted in the shipboard electrical systems, after a thermal imaging survey was made of all electrical switchboards on the ship including the bridge, engine room and main accommodation area.

On another vessel, the THV Patricia buoy tender, there was an unacceptable level of vibration on a capstan motor. A vibration analysis indicated a mechanical looseness. A subsequent lube oil analysis revealed a large amount of water in the oil in the capstan, leading to damage to the capstan bearings. 

"The work carried out by Lloyd's Register on our vessel THV Patricia, was of extreme interest, and the results obtained have proved to be very useful," said Graham Forster of Trinity House Lighthouse Services. 

"As a direct result, we are planning to design all of our new tonnage specifically with condition based maintenance in mind."
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The process

Before the ongoing process starts, Lloyd's Register sends an engineer onboard the ship to perform a "base line survey".

The engineer analyses which equipment is critical for operation of the ship, both from a safety and commercial point of view, and takes initial vibration analysis and samples. He also analyses thermographic pictures of electrical equipment. He will sail with the ship for about a week. 

While onboard he can also train the ship's engineer to collect vibration data, for example, best practices in data collection and how to send the data to Lloyd's Register. When he comes away from the ship, he leaves the vibration instrument onboard.

The base line survey itself can pick up several problems, which can be corrected and re-tested while the ICMS engineer is still onboard.

Some owners ask for this process to be performed as a one off before a dry dock, rather than make an ongoing analysis. In this case the process takes about 5 days with an engineer can sailing with the ship. 

If the owner wants an ongoing condition monitoring programme, Lloyd's Register puts together a programme determining which measurements need to be taken and when over the lifetime of the ship, and which machines need lube oil analysis.

Thermography (analysing equipment for hot or cold spots) is typically performed by specialised personnel (not seafarers) once a year, whilst pump vibration analysis is carried out and lube oil samples are taken every two months. 

The vibration and lube oil data collection can easily be carried out by seafarers onboard. 

Not all of the data are taken at the same time; ship’s staff can spread the data collection process over the two-month period after which the analysis is performed.

The lube oil samples are posted to a special laboratory, which then sends the data to Lloyd's Register's office in London; the vibration data is e-mailed directly to London (the data sizes are a few kilobytes every week). 

Lloyd's Register staff then analyse them to determine if everything is right with the piece of equipment or not, and if something is wrong maybe they can say what is wrong. 

They can compare the data with the "base line" data when the condition monitoring was first done, to try to spot trends, equipment which seems to be wearing out quickly. The ship's running speed is also taken into account.

Lloyd’s Register will then make recommendations, which can be as simple as greasing the bearings to replacing a piece of equipment. 
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Do it yourself

Before setting up its service, Lloyd's Register had a look at some of the existing condition monitoring services shipping companies were using, often with shipping companies trying to analyse the data themselves.

"We asked them - do you do the analysis yourself, what sorts of benefits do you think you're getting," says Dr Chandroth.

"What we found - many of the shipowners who do the analysis onboard themselves -don't get much value out of it. The value of ICMS is qualified experts helping owners to link up various bits of information from the different analyses and techniques offered. This way, we get a whole picture of the condition of the ship. This is what leads to better, more cost-effective maintenance.”

