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Sensitivity Methods in the Dispatch and Siting of FACTS Controllers

Xinghao Fang, Joe H. Chow, XiaJiang, Bruce Fardanesh, Edvina Uzunovic, and Abdel-Aty Edris
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Various sensitivity approaches, including those in [8]-{13],
have been proposed for FACTS controllers. In this paper, we
investigate the sensitivities of the active power flow and voltage
response due to the voltage injection from V SCs, and propose
two sensitivity analysis methods. One approach is an analyt-
ical sensitivity formulation [14] with the VSC modeled as an
injected voltage source [15]-{18]. This approach computes
directly the incremental bus voltages and line flows from the
perturbations of the VSC variables. The other approach is an
indirect approach, which models the VSC as an eguivalent
impedance insertion [19], [20]. Then the sensitivity can be
found by computing the variations of the network variables
with respect to line impedance perturbations. Both approaches
are first-order linear expansions and can provide approximate
solutions without extensive computation. The indirect method
has the advantage of including the effect of a FACTS controller
in the power system, without actually building a FACTS con-
troller model. Thus it is especially suitable for the sensitivity
computation of FACTS controllers in a large number of loca-
tions. The sensitivity algorithm has been incorporated in the
EPRI/NYPA FACTS Controller Operator Training Simulator
[21] and applied to a 1673-bus power system. The analytical
sensitivity method is illustrated in two practical applications
for shifting line flows using a UPFC and two separate SSSCs.
The equivalent impedance method isillustrated as a series VSC
siting problem.
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