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Sizing Optimization and Energy Management of Independent Microgrids Based on MONEAT
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Abstract

Sizing optimization of independent microgrids is highly relevant to energy management
systems. Independent microgrids have two types. critical loads and non-critical loads. Different
energy management strategies will be derived at different sizes of microgrids. In this study, we
propose a multi-objective neuroevolution of Augmenting Topologies (MONEAT) method to
simultaneously solve the problems of sizing optimization and energy management strategy
formulation. The proposed method divides the multi-objective problem into two layers. The upper
layer determines the sizing parameters through genetic algorithms. After the sizing parameter
environment is given, the lower layer applies reinforcement learning to formulate the best energy
management strategy. Simulations results show that the energy management strategy derived
from the proposed method has better performance than existing energy management methods in
the sizing optimization problem, and the sizing parameters can also be appropriately selected.
Furthermore, between the goals of system cost and load satisfaction, the method proposed in this
study can provide Pareto front information, allowing system designers or decision makers to
execute control decisions for independent microgrids with sufficient information.
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Case Study on the Partial Usage License Model Adopted by Multi-purpose Substations
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Abstract

Multi-purpose substation projects in urban areas can take into account the needs of power
supply and various development benefits, if they adopt a composite co-construction method.
However, the application process for partial usage is relatively cumbersome. This article takes the
process of applying for a partial usage license for the Xinmin multi-purpose substation turnkey
project as an example to analyze and discuss the difficulties and key issues to serve as reference
for subsequent cases of different procurement models to achieve awin-win goal.
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Abstract

The Air-Break Switch(ABS) is used in outdoor substations. During the summer, birds often
build nests in the claws of the ABS, and there is a risk of equipment flashover. Therefore, we
design a bird repellent containing mothballs and place it inside the ABS claws. It has been
confirmed by experimental results that it can effectively prevent birds from nesting in the ABS
claws or above the conductive tubes.
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A Study on the Operating Reserve Requirements for Taiwan’'s Power System from 2025 to 2030
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Abstract

With the increasing penetration rate of renewable energy and growing electricity demand in
the coming decade, frequency response services and operating reserve required by Taiwan's
power system could also change accordingly. The Short-Term Module (STM) of the Storage and
Flexibility Model (SFM) is based on the British Energy Systems Catapult (ESC) company’s 14
years of integrated energy system modeling expertise and 30 years of experience in power system
design and operation. This study first uses the functions of STM to develop a model suitable for
estimating the reasonable amount of frequency response services and operating reserve required
by Taiwan's power system from 2025 to 2030. Then, under various scenarios (spring, summer,
autumn, winter, and peak), the analysis model is used to estimate the reasonable frequency
response services and operating reserve that the entire power system should prepare. Findly,
based on the simulation results and experiences of ESC, this study proposes relevant directions
for improvement to serve as reference for Taipower.
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Discussion on the Current Implementation Status of Ecological Inspection Worksin
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Abstract

The Public Construction Commission of the Executive Yuan formulated the “Ecological
Inspection Mechanism for Public Construction” (later renamed as the “Ecologica Inspection
Precautions for Public Construction”) in 2017, which has sucessively caused varying degrees of
impact on islandwide transmission line and substation projects. To ensure that public construction
projects implement ecological conservation policies, the Department of Transmission Line and
Substation Projects has developed relevant ecological inspection implementation procedures and
key content in 2020, which will serve as the basis for subsequent ecological inspection works
carried out by the regional construction offices. This article provides relevant construction
execution examples to serve as reference for the company’ s other engineering units.
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Abstract

The global electric power industry is undergoing energy and net-zero transition, striving to
realize technical feasibility and maximize cost-effectiveness, so that technological innovation
may become the core of sustainable development of the industry. However, how to express the
value of technological innovation, effectively protect innovative intellectual assets, and promote
the high value of the innovation value chain is the key to competitiveness. Green energy
technology innovation will effectively promote the development of intangible assets in the
electric power industry, and the value-added application of intangible assets is the transfer and
commercialization of key new technologies, which can transform R&D innovation results into
economic strategies, promote technology cost reduction, expand investment scale and level, and
then establish a complete technology value chain. Taipower's value-added application of
intangible assets should focus on: the appropriate conditions for the maturity and popularization
of green technologies, the main obstacles to technology transfer from research and development
to the market process, and the key to promoting rapid commercialization of technologies. In
addition, specia attention should be paid to areas such as government technology research and
development promotion policies, financing, intellectual property rights protection and
management strategies.
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Cable Tunnel IoT Application Demonstration and Wireless Network Construction Evaluation
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Abstract

This research is a proof of concept (PoC) project, which aims to apply information and
communication technologies such as the Internet of Things (IoT), smart sensing, mobile terminals
to the 345kV underground cable tunnel operating area and related facilities in the Kaohsiung
Port-Kaohsiung section to meet the requirements for occupational safety, site and facility safety
monitoring in confined spaces. The PoC applications include: a wireless communication system
with wireless communication ability from EA9K+350 to EBIK+900 with 99% signal coverage,
99.99% reliability and up to 8 Mbps data rate; an indoor positioning system to provide personnel
locations from M23 to # 5, positioning error under 5 meters; the smart bracelets to monitor the
physiological status of inspection personnel in real time; a communication management system to
monitor the operating status of equipment and the communication flows of wireless
communication. In addition, we apply a Connect All Things (CAT) platform, which is an loT
application enablement platform, to integrate the aforementioned subsystems so that data from
various devices and systems can be quickly uploaded and integrated into a web server, allowing
site manager to quickly grasp the entire real-time status of personnel, operation, and equipment in
the local area to facilitate the overall field monitoring in confined spaces.
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