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Economical operation of power system plays a key role deciding day-to-day electricity price in both regulated
and de-regulated market. The power system researcher are continuously accelerating the efforts into
inventing, scrutinizing and developing optimization methods ensuring both the consumers and the power
production company have their deserved share. In our research, we tried to develop various advanced
intelligent optimization methodologies to address some important aspects of power system economics, such
as economic load dispatch (ELD), unit commitment (UC), energy storage system (ESS) ratings. Renewable
sources are currently one of the biggest concerns due to the inevitable effects on environment. Additionally,
the vulnerability of nuclear power system towards the natural epidemics gears up the renewables
investigation and partially full-concentration of policymakers. Moreover, the increasing declination of
thermal power sources forced the trendsetters to focus on practically free, environment friendly renewable
sources. However, because of the intermittency and hence non-dispatchability of renewable power systems,
wind and solar powers are still not capable of fully replace the thermal powers.
The first intelligent approach we undertaken is Quantum Mechanics inspired evolution methods (QE). Two
different variants of QE are deployed to solve two very important power system operations; ELD and UC.
For ELD, QE is merged with binary particle swarm optimization (PSO) to provide the current global best
solution. The non-linear constraints such as generators’ prohibited zones and valve-point effect are
incorporated with ELD. UC problem (integrated with solar energy system) is solved by another variant of QE
using the principal of linear superposition of quantum states which successfully transformed to address
non-linear complex optimization problem. In the second section, we provided the application of PSO solving
thermal UC and security-constrained UC. In both of the cased, we considered wind power system coupled
with battery while solving UC.
Third chapter provides two different intelligent methods namely, Tabu Search (TS) and Differential
Evolution (DE). The optimal rating of ESS is very important for the manufacturers as well as the power
companies. A novel TS based method is presented to find optimal generalized ESS rating in different scaled
and various life-cycled power system. In the later part of that chapter, a new DE based optimization method
is detailed to address thermal generation scheduling problem with solar-battery injection.
In the concluding part, the overall merits and scope of improvement are elucidated. Furthermore, the future

study regarding the intelligent systems application in various power system fields are elaborated.
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