Maintainability, Availability, Redundancy and redundant systems:
Maintainability:
· It is the probability that a failed equipment is restored to operable conditions in a specified time (called down-time) when the maintenance is performed under stated conditions.

· It is also defined as the probability that failed equipment will be repaired within time t.

· It is a performance index associated with equipments on which maintenance operation is performed (that is the equipment under repair). 

· It is a function of repair time.

· It is concerned with how long the equipment is down.
Availability:
· It is the probability of time during which the equipment is available for use.
· It is also defined as the probability that equipment is operating at time t.
· It indicates the status of equipment at time t.
· It is a performance index of maintained equipments.
· It is always associated with the concept of maintainability and integrates both reliability and maintainability parameters and depends on number of failures that occurs and how quickly faults are rectified.
· It is expressed as:              
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The denominator is equal to the total time for which the equipment is required to function and the uptime is the actual period for which the equipment is available for use. The downtime can include in addition to active repair-time, administrative and other delays related to repair. 

Redundancy and redundant systems:

· It is the most important design technique in reliable systems.
· Provision or existence of more than one means or resources to perform an activity or function.
· Types of redundancy:

· Active redundancy

· Standby redundancy

· Warm redundancy

· Component redundancy

· System redundancy

· Hierarchical redundancy

· Repair can improve the system reliability if it has redundancy. This is possible because if one equipment fails, the other can continue to operate and the system can thus survive.

· Meanwhile the failed equipment can be repaired and if it can be brought to operation before the other fails, then the system will continue to operate. Thus, the system can be kept alive continuously if the repair time of the equipments is less than the time between failures.

· However, repair has no effect on the reliability of a single equipment (non-redundant) system. This is because when the equipment fails, the system has failed, no matter how soon it is repaired and put back into operation.

· Advantage:
· If one part fails ,there is an alternate success path.
· Increases system reliability.
· The complexity of the system decreases.

· Disadvantage:

· Costly.
