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MOTIVATION

« Power system scheduling iIs becoming more challenging in recent times. This Is due to the increase in Distributed
Energy Resources (DER) and technologies like Demand Response (DR) and virtual trading on the power grid.

* The Integration of these advancements without adequate investments could lead to an increase in the volume of
transmission constraints on the power grid.

« Day Ahead Unit Commitment and Economic Dispatch problems with a high volume of virtual trading and
transmission constraints are usually very difficult to solve and require a lot of iterations.

A new Lagrangian Relaxation (LR) formulation is designed to alleviate the transmission constraint problems by
iIdentifying and penalizing transmission lines with binding transmission flow limits.

* The appropriate penalty is derived using the system network data.
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Transmission Constraint Penalty Using WECC 240 Bus System as a Test Case

Line-Flow for Line-125 and Line-325 with no Penalty
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 The flows in line 125 and
325 decreases as the
scaling factor of the
penalty increase (Fig. 3)
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constraint settles down
qguickly at an average of
$48,000 (Fig. 4)
Considering the line flows
and total generation cost,
a good scaling factor is 6
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Fig. 2: Transmission constraint penalty Fig. 4: Impact of penalty on solution quality




