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3  Sensitivity factor calculation

If the location for an FCL placement has been decided, the
FCL impedance required to constrain the fault current to
an acceptable level can be determined by (8). However, in a
large power system, it would be difficult to determine
optimal number, locations and parameters for FCLs when
fault currents calculated at several locations are approaching
and/or have exceeded the ratings of existing CBs. In order
to reduce the search space and to minimise the solution
time in finding the optimum FCL locations, a sensitivity
factor calculation is first conducted to find better candidate
locations for FCL placement. Commonly, the sensitivity
factor can be treated as the relative variation of the result
produced by a given variation of an input parameter. In this
paper, the sensitivity factor is defined as the reduction of
bus fault currents due to a given variation in the branch

parameter. Equations (3)—(5) are used to build the
sensitivity relation of bus fault current reductions with
respect to active FCL impedance addition. For an active
FCL with impedance Zp; that is added to branch /
between buses ; and £, the fault current reduction for each
bus after the FCL is activated and can be expressed in
vector form as
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