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Abstract:

Development of electrical network should be realized in the way that ensures
providing electrical energy to customers reasonable cost and with needed quality
level. One of the main parts of electrical network are HV/MV substation. Taking into
account that according to statistical data outages at HV/MV substations are the
second major ?:agse of power supply interruptions for customers, only technically
and economically optimal switchgear schemes should be used for substations. One
of the major technical requirements for switchgears nowadays is reliability of the
scheme. As soon as reliability of the switchgear scheme affects investments and
maintenance costs of utility and non-supply costs of customer, as much precise
reliability related costs as it is possible should be known before making decisions
about changes in existing switchgear scheme or when choosing scheme for new
substation.

Due to the fact that with time there become more and more countries where
revenues of power system operators already depend on reliability indicators and/or
System operators also pay penalties for not fulfilment of reliability targets defined by
regulatory institutions, estimation of reliability related costs becomes vitally
Important for system operators.

In the work there are calculated reliability parameters for some typical Hv/MV
switchgear schemes. All the calculations are performed for both types of switchgears.
~ Alr Insulated Switchgears (AIS) and Gas Insulated Switchgears (GIS). Estimation
of reliability related costs for substations’ switchgears are performed taking into
account capital investments, maintenance related costs and customer non-supply
costs. Calculations of customer non-supply costs have high importance for countries
where reliability-related penalties and revenues for system operators are not defined
yet, because level of penalties should correspond to customers’ non-supply costs. In
such way utilities can forecast scale of penalties and be ready for penalty
Introduction in the future.
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Calculations of customer non-supply costs are performed including new
approach that takes into account share of types (sectors) of customers in electricity
consumption and their geographical allocation. Such approach helped to define
substations with typical load or Typical Substations and in such way allows one to
estimate non-supply costs of customers more precisely.

Methodology of calculations that are given in the work allows to choose
optimal switchgear scheme depending on reliability related costs with high accuracy
and in such way helps to define optimal reliability level for substation, that in its turn
increase not only utility's benefits, but also benefits of whole society.





