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Abstract- 

Under a deregulated environment, ancillary services (AS) are defined as the set of
products separated from the energy production, which are related to security and
reliability of a power system. Ancillary services can be classified in: (a) active
power ancillary services (load&ndash;frequency control (LFC)&mdash;including
primary control, automatic generation control (AGC), tertiary control, balancing
service and black start provision) and (b) reactive power ancillary services
(voltage control). The system operator is the entity responsible for the secure
operation of the power system and in this way, the management of all the AS is
considered a specific function of the system operator. Under a deregulated
framework, ancillary services are separated from the energy production, and can
be mandatory or remunerated under market-driven mechanisms. This paper
overviews the management of ancillary services in the Spanish power system,
including a detailed technical description of the services and the organization of
the ancillary services markets. In addition, a comprehensive review of different
optimization algorithms and tools used by the agents and system operator within
the Spanish electricity business is presented.
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