Maintenance Techniques.
There are basically three types of maintenance techniques employed in industry today. Most tend to be a combination of the three.

1. Run to failure. This involves planning to nothing until something goes wrong. It is the type of maintenance that many people carry out (or rather don’t) on their cars. It can lead to catastrophic failures and ‘knock on’ damage to even parts that did not go wrong. Some studies have indicated that this costs about 22Euros/kW/year.
Downsides:


Sudden loss of machinery leads to high levels of downtime.

Repair staff held on emergency callout.

High spares inventory, or high cost of obtaining spares in an emergency.

Knock on effect to other machinery/personnel remaining idle.

Even a small initial failure may cause expensive damage to machinery.

Upside:


If machinery does not break down, costs are low.

2. Planned Preventative Maintenance. This involves writing out a scheme of maintenance, either on a time or ‘hours run’ basis that requests that functions are carried out on the machine. For example, the engine oil in your car engine may have a 10,000 mile or 12 month oil change. However, this does not take account of the actual condition of the oil in any particular vehicle, it is the result of experience, and sometimes manufacturers erring on the ‘safe side’ to ensure that the oil is in good condition. Note that a subdivision of this type of maintenance is ‘routine maintenance’ which involves the routine adjustment, cleaning and lubrication of a machine to ensure that it continues to run well. Some studies have indicated that this costs about 15Euros/kW/year.

Downsides:


High staff costs in carrying out the maintenance

Training required

Unnecessary repairs often carried out

Planning required to take machinery out of production.

The act of stripping and rebuilding can introduce faults not previously there.

Upside:


Downtime reduced.
3. Condition Based (Predictive) Maintenance. This involves checking the condition of the equipment, and only carrying out a maintenance function when it is deemed necessary. For example, most industrial engines have the oil sampled and tested, depending on the results of the test the oil is either changed or is allowed to continue in use. Any method of testing to indicate the condition of the equipment can be used. Common techniques are vibration analysis, thermography and oil testing. Monitoring performance can also be used, for example monitoring the flow output of a pump will indicate wear of the impellor. Some studies have indicated that this costs about 11Euros/kW/year.

Downsides:


Fairly high staff costs in carrying out monitoring

Training required

Skill required to ensure un-necessary repairs are not carried out

Upside:


Downtime reduced.

Only maintenance that is required is carried out

Operating charges are reduced.

In many industries the maintenance function has been developed into a fine art, with large amounts of analysis done to find out which machines are critical, which are the most reliable, with cost monitoring of the maintenance function to ensure it is cost effective. This will include allocating costs to every activity to enable the true cost of ownership to be established.

There are many costs associated with running machinery, and often the original purchase is the lowest section of the cost. Costs may be split into: original purchase; installation and implementation costs; running and maintenance costs; and disposal costs at the end of machine life.
It should be noted that the best type of maintenance policy will depend on the equipment. For instance you may only change a light bulb in a room when it fails. However, if to change the bulbs you required to build scaffolding and shut down production, you may decide to change all the bulbs in one action after a set amount of hours. Alternatively, with modern lighting you may be able to monitor the current taken by each bulb and predict when they were going to fail, and so arrange to change them all just before they started to fail.
