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Application and Case Analysis of Wide Bandgap Semiconductors in Renewable Energy
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Abstract

As the proportion of renewable energy increases, the performance requirements of converters
used in renewable energy are also getting higher and higher. Among them, power semiconductor
switches have a critical impact on the efficiency of renewable energy converters. In terms of
development, semiconductors can be divided into first-generation, second-generation, and third-
generation semiconductors. The first-generation semiconductor materials, such as silicon (Si) and
germanium (Ge), have relatively mature development technologies and are widely used in consumer
electronics because of their low cost. The second-generation semiconductor materials, such as
gallium arsenide (GaAs) and indium phosphide (InP) compounds, have properties such as radiation
resilience and high thermal conductivity. Therefore, they are suitable for use in radar, radio frequency
and optical fiber fields. The third-generation semiconductors, including materials such as silicon
carbide (SiC) and gallium nitride (GaN), are also called wide bandgap semiconductors. They have
higher carrier mobility and high temperature resistance, are widely used in power electronics,
communication equipment, and power generation systems, and have wider application potential. This
study analyzes the switching frequency, conversion efficiency, temperature characteristics and
operating voltage of wide bandgap semiconductors, and introduces their applications in renewable
energy and case studies.
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On Energy Hub Development and Hydrogen Application Model
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Abstract

Driven by the global net-zero trend, the development of energy hubs has gradually received
attention. Many countries have begun to promote various energy hub projects and assist regions or
industrial clusters in promoting net-zero transformation through the integration of regional energy
resources. If Taipower can learn from foreign energy hub promotion practices and introduce energy
hub applications into its energy system, it will help improve Taiwan's overall energy resource usage
efficiency and energy supply resilience. After research, this project has drawn the following
conclusions: (1) The mainstream development of energy hubs includes multiple energy supply and
demand, power to gas and smart energy systems (three major types); (2) Most energy hub
applications focus on net-zero industrial clusters transformation and hydrogen supply chain (two
major application areas); (3) The energy hub model is mainly invested in multiple micro-energy and
power-to-gas energy systems (two types of application research). In order to accelerate the
transformation of the energy system, this article recommends that Taipower's future energy hub
development process can refer to foreign case practices and proceed through the following steps: (1)
site assessment, (2) resource integration, (3) demand inventory, (4) supply and demand integration,
and (5) scenario analysis. In addition, the feasibility of promoting the application of energy hubs in
Taiwan can also be assessed through energy hub demonstration projects, supplemented by models
for economic benefit assessment.
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A Case Study on Calculating Multi-circuit Power Transmission Capacity of Underground Cables
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Abstract

After the design of underground power transmission cables is completed, if multi-circuit special
pipeline design is adopted, the power transmission capacity should be analyzed first and confirmed
whether it has sufficient power supply capacity and meets the requirements for dispatch security. In
view of this, before conceiving and calculating the power transmission capacity of underground
cables, we first referred to the transmission engineering operation manual and the specifications of
the Japan Electric Wire Industry Association JCS-05015 and the characteristic parameters of each
cable, and then apply VB programs and Genetic Algorithm to simulate and analyze the highest
temperature cable in the cable groups and use it as the reference cable. In addition, we analyzed the
relationship between the temperature rise of multi-circuit cables, pipeline spacing and soil thermal
impedance, and calculated the reference cable positions through standard four-circuit two-tube
bottoms and four-circuit four-tube bottoms to complete the standard pipeline arrangement
verification. Then, the multi-circuit special pipeline arrangement is used to calculate the power
transmission capacity. It is verified that the actual pipeline arrangement on site can be used to quickly

feedback the power transmission capacity data to serve as reference for power dispatching.

BR#2sE (Key Words) © @85 #2548 (Underground Transmission Cable) ~
FAEER 48 (Reference Cable) ~ FL[AJE H%(Genetic Algorithm) °

2% [a]#& (Multi-circuit)

CERENATRBTELR R E
*RL T NG T FERRNE T IEEBREE TR



IP-MPLS E (& E8 & & X33

Discussion on IP-MPLS and Fast Reroute Methods
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Abstract

Taipower’s various units have increasing demands for communications and network resources.
To ensure company normal operation the Communication Department has successively completed
the construction of a new Internet Protocol Multi-Protocol Label Switching System (IP-MPLS) in
recent years. The new system is superior to the original Next Generation Synchronous Digital
Hierarchy (NG-SDH) system in terms of reliability and resource utilization. At present, circuits
established in the original system have been gradually switched to the new system, which can further
improve the quality and stability of the circuit and reduce the bottleneck of network resources. The
purpose of this article is to introduce the IP-MPLS system and the technology and mechanism of the
system’s protection circuit, and to compare the advantages and disadvantages of the old and new

systems.

8 # 55) (Key Words) @ % 5 i 3 17 E % 5 #2 245 (Internet Protocol Multi-Protocol Label
Switching, IP-MPLS) ~ R & & (Fast Reroute) ~ & JJ#({Z (Utility Communication ) e

CHENAARBEFENTH AL A



B~ 2ARRBER TR CCUS &2 23H

Development and Challenges of CCUS for Power Plants in Europe, the United States, and the
Asia-Pacific Region
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Abstract

Carbon capture, utilization and storage (CCUS) technology has developed rapidly over the past
few years. Its market size is gradually expanding and its integration with the power generation
industry is becoming closer. However, many projects have been suspended due to policy
uncertainties, financing difficulties, transportation, and storage permit issues, etc. In view of the
differences in policy support, power plant conditions, and technologies used in various regions, this
article aims to explore the development status and challenges of carbon capture technology in
Europe, the United States, and the Asia-Pacific region, evaluate the cost of installing carbon capture
equipment in coal-fired and gas-fired power plants, and analyze future development trends. In
addition to the ongoing growth of investment in markets such as Europe, the United States, Japan
and China are also actively promoting the commercialization of CCUS technology. However, large-
scale development of carbon capture technology at this stage still faces many challenges. In the case
of high costs, governments and enterprises need to break through technical bottlenecks to persuade
financial institutions to provide support. To achieve long-term stable growth of the CCUS market,
policy support, technological progress, and economic feasibility must complement each other to
provide a feasible way to reduce carbon emissions.
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Abstract

In view of the occurrence of major domestic and foreign risk in recent years, such as the COVID-
19 epidemic, the Texas blackout in the United States, the Taiwan Railway Taroko derailment, and the
513 and 517 blackouts, etc., corporate operations must continue to improve risk management and
accelerate the pace of digital transformation to adapt to the rapid environment changes and more
severe emerging risk challenges.

In this project, we conduct research and analysis on the digital development of enterprise risk
management and the application of digital technology in the international electric industry, hoping
to provide concrete suggestions for Taipower’s future digital development in enterprise risk
management and information system planning direction, so as to align risk management mechanisms
with the company’s strategy of “promoting digital transformation”, and through digital technology
to assist risk management, improve the efficiency and effectiveness of risk management, and achieve

the functions of risk warning and monitoring.
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Study on Promoting Diversified Innovation and Entrepreneurship in Taipower through an Open
Innovation Ecosystem
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Abstract

Although Taipower owns state-owned resource advantages and profound technical foundations,
it still has a lot of room for improvement in diversified innovation and entrepreneurship. In this study,
we use the concept of “open innovation ecosystem”, and introduce external knowledge and
innovation resources to accelerate the company’s commercialization of internal technologies.
Through research on open innovation cases of domestic and foreign enterprises, as well as reference
to the promotion experience of other government-owned enterprises, we combine the actual
experience of promoting Taipower’s internal innovation, including innovation competitions and
courses to ignite the internal innovation atmosphere, select potential new startup teams for in-depth
guidance and market verification, and collect feedback information regarding the challenges and
issues in the promotion process, to explore an internal innovation promotion mechanism suitable for
Taipower to adopt. In addition, this study also aims to promote technology commercialization and
develop evaluation indicators of “internal innovation process” and “innovation maturity” as a

reference for Taipower’s subsequent blueprint for promoting internal innovation.
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Analysis and Response to the Revision of Greenhouse Gas Reduction Regulations
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Abstract

In February 2023, The Greenhouse Gas Reduction and Management Act was amended to the
Climate Change Response Act. In addition to incorporating the 2050 net-zero emission target, the
amendment also revised relevant regulations including greenhouse gas inventory and verification,
carbon credit offsets and trading, and the imposition of carbon fee. As a state-owned enterprise,
Taipower plays a critical role in achieving net-zero emissions of greenhouse gases in Taiwan. The
main contents of this study include analysis of the impact of key provisions and related sub-laws of
the Climate Change Response Act on the electric power industry, the feasibility of enterprises using
international carbon credit as legal compliance under the launch of Taiwan Carbon Solution
Exchange (TCX), and the progress of greenhouse gas reduction regulations legislated by local

governments, to serve as reference for the electric power industry in planning net-zero strategies.
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Abstract

In the era of low-carbon economy, coal-fired power plants are gradually declining and
replaced by more environmentally friendly power generation technologies. As new generating units
begin to operate, a large number of new personnel join the ranks of Taipower. Faced with the above
situation, each unit of the company is faced with the problem of how to effectively carry out
education, training and experience inheritance. The Internet and smartphones have become basic
equipment for people in this era. The purpose of this project is to use mobile phones to assist electrical
personnel in their daily maintenance, troubleshooting, and record every excellent maintenance
process and experience, so that the technology that originally required years of experience can be
passed down and used more easily by future generations. To achieve this goal, we designed a mobile
application based on personnel needs, which includes functions such as data storage, equipment

operation simulator, customized calculators, and 3D map of the power plant.
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