Strategic Maintenance
Mathematical models
Like any device or system, all electricity devices requires periodical maintenance. Maintenance in electricity systems is a source of large
costs; in the EU the maintenance costs amount to between 4% and 8% of the total sales turnover. In vertically integrated systems the
strategic maintenance of power plants' and network's components is performed in an integrated fashion by the monopolist, whereas in those
market based, these problems are responsibility of the GenCos and of the Transmission System Operator (TSO) respectively.
The maintenance activities are indeed complex even to classify. For instance if we define Preventive Maintenance in an abstract way as a
general process carried out at predetermined intervals or according to prescribed criteria and intended to reduce the probability of failure or
the degradation of the functioning of an item, we can distinguish:
1. Scheduled maintenance: Preventive maintenance carried out in accordance with an established time schedule or established
number of units of use. The maintenance is planned in advance.
2. Condition based maintenance: Preventive maintenance based on performance and/or parameter monitoring and the subsequent
actions. An example of condition based maintenance is when condition monitoring systems (CMS) are used to control the condition
of the component or system, and thereby preventive maintenance is possible to perform.
3. Opportunistic maintenance: Opportunistic maintenance refers to the situation in which preventive maintenance is carried out at
opportunities. A typical example is when one component is out for maintenance and it is decided to take out another component for
maintenance before failure. Such a decision would be based on a rational decision, e.g. by saving cost by performing several
maintenance activities at the same time.
Basically the long term perspective coincides with a year frequency, and with this horizon in mind the maintenance refers to sheduled
maintenance. In details the main goal of the maintenance processes in electrical systems are:
Power plants long term maintenance, e.g. determining a schedule of plant outages aiming at minimizing various costs. The outage
schedule must satisfy several constraints in order to comply with limitations on resources which are necessary to perform refueling
and maintenance operations. When speaking about power plants we - of course - refer to any kind of power plant including wind,
solar and hydro units
Transmission and Distribution network long term maintenance, e.g. determining a schedule of branches, transformers and other
devices outages. Also in this case these outages must satisfy several security constraints and opportunity costs.
General purpose solvers
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