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Flow by Lagrangian Relaxation with Genetic Algorithm. Master of Engineering (Electrical
Engineering), Major Field: Electrical Engineering, Department of Electrical Engineering.

Thesis Advisor: Assistant Professor Parnjit Damrongkulkamjorn, Ph.D. 85 pages.

The objective of this thesis is to study the unit commitment problem considering security-constrained
optimal power flow by Lagrangian Relaxation with Genetic Algorithm. Initially, the unit commitment
problem is solved using Lagrangian Relaxation with Genetic Algorithm. The solution of unit commitment is
checked with optimal power flow to ensure power transmission. Under normal operating state, unit
commitment may not satisfy system operating constraints in optimal power flow. So the commilted units must
be adjusted to take into account those constraints. Finally, the solution of unit commitment taking is checked
again with optimal power flow when there is a system contingency. As a result, the generation outputs at
normal operating state that ensure the system security when contingency occurs are obtained, and known as the

unit commitment considering security-constrained optimal power flow.

The study compares the solution of unit commitment using Lagrangian Relaxation with Genetic
Algorithm with the one using only Lagrangian Relaxation. The solution of unit commitment is the status
(on/oft) of system generators that meet the system demand while minimizing total cost and satis{ying all
operating constraints, The comparison shows that the total cost of the Lagrangian Relaxation with Genelic
Algorithm method is less than the one of the Lagrangian Relaxation method. Then the unit commitment is
adjusted to take into account optimal power flow and security-constrained optimal power flow. The total cost
of unit commitment taking into account security-constrained optimal power flow is higher than the other one.

However, the higher cost is the price to pay to ensure that the system can survive the contingency.
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