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Abstract

Power system is the one of the most critical parts of the whole energy utilization
around the world. Recently people pay more attention to the energy utilization, new
types of generations, storages and power utilization need to increase energy efficiency
and reduce carbon emission. Due to the power grid currently is still mainly under the
old-designed approach, it is increasingly exposed limitation on efficiency
enhancement, security and reliability improvement, new technologies compatibility
and meeting larger power capacity requirements.
Thus, Smart Grid is ‘born’ to improve power grid for these requirements. It is an
overlapping area between power system and digital technology, intelligent technology,
communication technology and so on. Smart Grid can provide updates for nearly all
sections of traditional power grid. It is a systematic framework that new technologies
integration, system development strategy and planning, customers’ awareness
improvemcnis and supports from all relevant areas. The areas must be operated in
coordination and parallel.
Firstly, this thesis introduces Smart Grid and Smart Metering on its definition,
characteristics and deployment.
Secondly, this thesis describes a load forecasting system for macro-grid. Artificial
Neural Network (ANN) was introduced to achieve this work for its excellent mapping
approximation ability.
In the third section, thesis focuses on' load forecasting for micro-grid. Back-

" Propagation method is used to traiﬁ the Multi-layer Perceptron (MLP) ANN and its
results were compared to that from Radial Basis Function (RBF) ANN. Analysis was
focused not only on the two networks but also ANN generalization problems and

differences between micro-grid ‘load and macro-grid load prediction.
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Chapter 1

Introduction

Power system is the one of the most critical parts of the whole energy utilization
around the world. Recently people pay more attention to the energy utilization, new
types of generations, storages and power utilization need to increase energy efficiency
and reduce carbon emission. Due to the power grid currently is still mainly under the
old-designed approach, it is increasingly exposed limitation on efficiency
enhancement, security and reliability improvement, new technologies compatibility
and meeting larger power capacity requirements. '

Thus, Smart Grid is ‘born’ to improve power grid for these requirements. It is an
overlapping area between power system and digital technology, intelligent technology,
communication technology and so on. Smart Grid can provide updates for nearly all
sections of traditional power grid, including renewable energy generation and new
storage integration, Demand Response (DR) and Demand Side Management (DSM),
Transmission & Distribution Automation, Electric Vehicle (EV) integration,
Advanced Metering Infrastructure (AMI) and so on. It is a systematic framework that
new technologies integration, system development strategy and planning, customers’
awareness improvements and supports from all relevant areas. The areas must be
operated in coordination and parallel [1] - [6].

In current status, Smart Grid developments still stay at the initial points. Various
works are placed at Smart Grid definition, characteristics summarization,
standardization and Smart Grid test bedding. But seldom people have organized the
above work in a reasonable development procedure. This thesis aims to establish one
systematic procedure framework that formalizes the design of Smart Grid scope.
Works will be constituted with plain sequences in this procedure framework.

Power load, as a main requirement for power system, affects the power flow in every
electricity cable. A prediction of power load influences not only planning for all
stakeholders but also the reliability and security. Smart Grid introduce new feature to
power system like micro-grid, which lead to new requirement to microgrid load
forecast for Distributed Generation and other micro-grid management. This thesis

aims to achieve macro-gird load forecast and micro-grid load forecast by Artificial





























































































































































































































































































































































































