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ABSTRACT

The resource scheduling problem in modern power systems has evolved into a multi-
dimensional in nature with involvement of various stakeholders with distinct objectives.
Scheduling of generation is considered to be the optimal scheduling of generation in
older systems with load shedding/curtailment as an inevitable procedure under system
instability. However, with the advent of smart technologies such as advanced commu-
nication and cyber-physical systems, demand side resource management is taking a
crucial part in power system scheduling. Therefore, appropriate scheduling of resource
on both generation as well as demand side becomes an important aspect of power

system operational management.

The main focus of this work is to enhance the resource scheduling problem by relating
the objectives to real world information available. This study considers improving the
scheduling aspects of generation side resources and demand side resources with respect
to different aspects. The aspects considered for improvement in this study are economic
and environmental efficiency improvement in generation side resource equipped with
clean energy technologies under emission control policies. In the demand side, load
profile attributes are considered in place of conventional willingness factor to improve

the customer involvement and accuracy of participation.

The sustainability practices in the power system other than renewable energy gener-
ation are considered in this study through carbon capture technology (post-capture
system). The application of carbon capture technology attributes to power generation
is carried out by devising performance indices depending on the operation of thermal
power generation units, carbon capture technology plant and generation resource char-
acteristics. The implications of clean energy policies are also modeled for the proposed
performance indices. The case studies are performed with different resource types, to
verify the appropriateness of performance indices. The sensitivity analysis pertaining
to resource sensitivity, test case and impact of correction factors indicate the volatility

of performance indices at lower capture rates of carbon capture power plant.



Considering the importance of responsive loads and wide range of services offered by
such loads, this study also analyses the impact of load profile attributes on demand
response programs in different frameworks. To this end, the segregated profiles of
customer baseline load and responsive loads are used to define utilization and avail-
ability factors respectively. Which are further used in generic load behavior models
employed in price based demand response scheduling by aggregator. The load pro-
file based scheduling with proposed load profile attributes is carried out for different
test cases. The results are analyzed with respect to seasonal variation of response
load scheduling. Also, analysis with respect to load sectors (residential, commercial,

industrial, agricultural and municipal) is also carried out in this study.

The impact of load profile attributes on demand response exchange framework is also
examined. The demand response exchange framework is designed to overcome the
partial demand response programs involving limited stakeholders with conflicting ob-
jectives. The load profile attributes are incorporated into generic load sensitivity.
Additionally, an online adaptive fuzzy inference based model is developed to unify the
load profile attributes alongside the customer willingness. The performance tuning of
the fuzzy system parameters is carried out with an objective of maximizing the social

welfare of demand response exchange.

The study is concluded by drawing observations from each of the resource scheduling
aspects examined. Utilization of resource information and load profile information can
enhance the objectives of generation side and demand side resource scheduling. The
potential benefits of the study are diversified over economic, environmental and social

factors of power system resource scheduling.
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