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This book aims to work out the distributed economic operation in
smart grids in a systematic way, which ranges from model-based to
model-free perspectives. The main contributions of this book can be
summarized into three folds. First, we investigate the fundamental
economic operation problems in smart grids from model-based
perspective. Specifically, these problems can be modeled as
deterministic optimization models, and we propose some distributed
optimization algorithms by integrating the multi-agent consensus
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theory and optimization techniques to achieve the distributed
coordination of various generation units and loads. Second, due to the
randomness of the large-scale renewable energies and the flexibility of
the loads, we further address these economic operation problems from
a model-free perspective, and we propose learning-based approaches
to address the uncertainty and randomness. At last, we extend the idea
of model-based and model-free algorithms to plug-in electric vehicles
(PEVs) charging/discharging scheduling problem, the key challenge of
which involves multiple objectives simultaneously while the behavior of
PEVs and the electricity price are intrinsically random. This book
presents several recent theoretical findings on distributed economic
operation in smart grids from model-based and model-free
perspectives. By systematically integrating novel ideas, fresh insights,
and rigorous results, this book provides a base for further theoretical
research on distributed economic operation in smart grids. It can be a
reference for graduates and researchers to study the operation and
management in smart grids. Some prerequisites for reading this book
include optimization theory, matrix theory, game theory, reinforcement
learning, etc.


