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Abstract: The electrical power grid is a critical infrastructure that should
be resilient to failures. Increased penetration of the renewable energy sources is
placing greater stress on the grid, shifting operation of the power grid equipment
towards their operational limits [1]. Thus, any unexpected contingency could
be critical to the overall operation. Consequently, it is essential to operate the
grid with a focus on the security measures. Security constrained optimal power
flow (SCOPF) imposes additional security constraints to the optimal power flow
problem. It aims for minimum adjustments in the pre-contingency operating
state, such that in the event of any contingency, the operation will remain secure
and within operating limits. For a realistic power network, however, with nu-
merous contingencies considered, the overall problem size becomes intractable
for single-core optimization tools in short time frames for real-time industrial
operations, such as real-time electricity market responses to electricity prices.
We propose a distributed primal-dual interior-point framework exploiting the
block-structured KKT linear system arising from the SCOPF problem using a
Schur complement technique [2]. In order to utilize node-level parallelism, an
incomplete augmented multicore sparse factorization is used, which further ex-
ploits sparse structure of the problem. The performance of the implementation
is evaluated on the “Piz Daint” supercomputer.
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