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ABSTRACT: The authors propose a hybrid power injection
model of static synchronous series compensator (SSSC) for
power flow and voltage stability analysis, and derive the power
flow equation after the SSSC model is added to power system.
On the basis of power flow calculation and singular value
decomposition, the index to judge the nodes with weak voltage
stability based on the hybrid SSSC model and singular value
decomposition is constructed. By use of singular value analysis
the impacts of SSSC on power system voltage stability under
average growth of power load and load growth at the most
sensitive nodes are analyzed in depth. The way to judge the
weakest node in power system and the node with the fastest
load growth is researched by use of the index to judge weak
node and the index of most dangerous load growth mode. It is
proved that adding SSSC to the weakest node and the node
with the fastest load growth can enhance power system voltage
stability. The feasibility, effectiveness and applicability of the
constructed hybrid SSSC model and the two power source
stability analysis indices are validated by simulative calculation
results of IEEE 14-bus test system.
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