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Abstract

IEA recommends phasing out all unabated power plants by 2040. Fossil-fueled power plants
account for 70.1% of the total installed generation capacities in Taiwan. CCUS is an effective
means to achieve net-zero transformation of the power sector by improving the performance of
existing assets and expanding the production of low-carbon hydrogen. As the estimates of this
study shows, CCUS may make a significant contribution to net zero emissions (NZE) of the power
sector in Taiwan; besides, a mechanism titled carbon-free power certificate mechanism may
convert the GHG reductions outside the value chain of power plants into GHG reductions within
the value chain. Along the way to NZE, various policies, such as follows, need to be adopted to
facilitate CCUS related markets: fiscal measures, sharing CO, transmission and storage
infrastructure among industries, and get together domestic and foreign enterprises to realize

industrial transformation/upgrading.
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A Study on Warning Line Color Marking and Style Analysis for Power Distribution
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Abstract

The purpose of this paper is to collect information regarding warning line
color-marking, e.g., standards for power distribution poles and pole-mounted equipment
among others out of prevailing cases in Japan and Korea. The results of this study may serve
as reference for electric utilities-for example, Taipower’s distribution system. In execution,
we first reviewed related literatures, when necessary, discussed with field engineers and

visited district offices to gain intensive understanding of the said study goal.
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Transformers
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Abstract

As climate changes intensify and power supply in summer remains tight, the topic of
reducing power transmission loss is gaining attention. To achieve the goal, an effective
solution is to replace traditional silicon steel core of distribution transformers with
amorphous iron core. Amorphous metal transformers (AMT) can reduce power loss and as
well public doubts regarding tight power supply in summer-therefore, make itself a great
tool for energy saving. This paper aims to design and manufacture a new type single-phase
167kVA AMT embedded with the following characteristics: (1) the size, meets the silicon
steel transformer C001 standard; (2) merely 31% iron loss, compared to silicon steel
transformers; (3) no-load noise 45.8 dB, in compliance with the specified 46dB of silicon
steel type CO001; (4) all other characteristics (including temperature rise) of factory
inspection, in compliance with the specifications of Y066 and C001. Worth to mention,

downsizing reduces the amount of insulating oil and correspondingly the cooling effect.
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A Preliminary Study Results of Introducing Electric Power Internet of Things into Taipower
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Abstract

This two-year project aims to implement smart grid communication demonstration
fields in Taiwan and Kinmen Island-by three phases, including applications of smart
meters, fault indicators for TPC power boxes, residual chlorine detectors monitored by
power plants, barometers, etc. The major contents of this project consist of network
planning, technology and benefit evaluation, system construction and operation test,
demonstration application system verification, among others, and the work items for each
phase: the 1°' phase-implementation and introduction of electric power Internet of Things,
and taking Kinmen demonstration field as an example to provide Taipower interim
evaluation and preliminary results; the 2" phase-expanding the connection of the terminal
equipment already developed and conducting network function tests of the Internet of

Things; the 3™ phase-implementing demonstration field and verification and connection
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tests of the application systems. After the accomplishment of the said three-phase work
items, and planning, feasibility analysis, and various applications of Electric Power
Internet of Things, we then put forward comprehensive conclusions, expectedly to serve as
reference for the planning of Taipower’s power system communication network for the

years to come.
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Financial Model of Energy Storage System-A Case Study of Real Option
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Abstract

This article aims to evaluate the financial model of the installation of energy storage
systems (ESSs) through the approach of real option. The superior performance of battery
ESSs has made themselves a popular and indispensable alternative as a large amount of
renewable energy (RE) generation is added to the power systems to realize 2050 net-zero
emissions. According to international experiences, whether to invest in ESSs is closely
related to the market prices, and fluctuations of market prices directly affect the
decision-making of investment. The approach of real option may provide decision-makers
with analytical results mapping dynamic management in an uncertain environment. This
study assumes that lithium-ion battery ESSs may serve as an ancillary service of frequency
regulation and uses the binomial pricing model combined with the method of deferral
option as an example to calculate the economic benefits. As the results of this study show,
early entrants of the energy trading platform may have higher investment return under the

current market price signals.
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Assessing the Impacts of Net Zero Emissions on Economy: A Literature Review
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Abstract

To cope with the challenges of climate change, the whole world is on the path toward
energy transition. With no exception, Taiwan has committed to the goal of net-zero emissions
by 2050 (2050 NZE). However, the importance of ensuring economic development and
maintaining environmental sustainability remains. In this research, we review the relevant
literatures regarding the impacts of 2050 NZE global and on the national level, and bring

forward some recommendations. The results of this research may serve as reference for the

government to formulate emission reduction policies.
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A Study on Cell Properties of Anion Exchange Membrane Electrolysis for Green
Hydrogen Production
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Abstract

In this study, we analyze the current status of advanced anion exchange membrane
electrolysis technology for green hydrogen production, and the opportunities and
challenges for its future applications. The contents of this study consist of the development
of electrochemical catalysts, the effects of reaction mass transfer and the performance of
membrane electrode assembly of anion exchange membrane electrolysis. Green hydrogen
has been considered as one of the most important technologies achieving the target of 2050
net zero emission (2050 NZE), and has great potential in the industries of electric power
generation, petrochemical and iron steel. Because Taiwan is in the stage of energy
transition, developing technologies of green hydrogen may contribute to the realization of

the targets of 2025 energy transition and 2050 NZE.
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A Study on Anomaly Detection for VRLA Batteries of Telecommunication Facilities
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Abstract

Battery failures of Uninterruptible Power Supply (UPS) usually come together with
severe impact on the stability of data centers of telecommunication facilities. Therefore, it is
vital to take precautions aiming at potentially faulty batteries. Related studies in previous
literatures mainly focus on anomaly detection of batteries applying statistical or machine
learning methods; studies on automatic labelling and/or imbalanced data however is relatively
insufficient. This study employs the discharging data sets of the batteries in the Information
and Communication Technology Facilities from the years of 2018 to 2020 to build analytical
models. The contribution of this study is threefold. Firstly, we propose an automatic labelling
method of abnormal discharging voltage of battery cells. Secondly, we expand features from
source data and produce more balanced data by applying the Synthetic Minority
Over-sampling Technique (SMOTE) for data training. Thirdly, we build anomaly detection
models by binary classification of machine learning to predict whether a battery cell is normal
or potentially faulty. The aforesaid predictive model may automatically/periodically offer a
checklist of batteries. In conclusion, the model can help shorten manual testing time, narrow
down the battery list of potential problems, reduce facility maintenance and operating costs,
and improve maintenance quality.
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An Investigation on Thermal Embrittlement of Cast Austenitic Stainless Steel Piping at

Maanshan Nuclear Power Plant
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Abstract

Thermal embrittlement of Cast Austenitic Stainless Steel (CASS) may happen when the
environment temperature is over 482°F (250°C). The coolant water temperatures in hot leg and
cold leg piping systems at Maanshan Nuclear Power Plant’s are 620°F(323°C) and
558°F(293°C) respectively. Therefore, thermal embrittlement is a matter of concern in this case.
This paper investigates the reactor coolant pressure boundary (RCPB) piping made by CASS at
Maanshan NPP, and finds out the potential piping liable to thermal embrittlement. Furthermore,
this paper evaluates the degradation of fracture toughness of the potential piping to preclude
ensare if the thermal embrittlement occurs during its expected service period. Based on the
aforementioned results, Maanshan NPP may foresee the degradation of CASS piping and take

appropriate precautionary measures.
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