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Abstract

The power distribution system is a vast and complicated network. There are about 3.14 million
electric poles, 1.42 million transformers, 10,000 feeders, and 240,000 power distribution rooms in
Taiwan, which play a very important role in the power system. Among them, the largest number is
the electric pole, which spreads all over Taiwan and is an important infrastructure for people’s
livelihood. If an abnormal disaster occurs, the end users will be the first to be affected. Therefore,
the maintenance and management of electric poles is an important and urgent issue. Based on the
breakthrough of semiconductor manufacturing process, the vigorous development of information and

communication technology has reduced the cost of sensing equipment and greatly increased the
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transmission rate of wireless communication networks. It is much easier to apply Internet of Things
(IoT) technology to practice smart grid today. Therefore, this research develops a “Smart Pole Real-
time Status Monitoring System” based on IoT technology, with the goal of improving the
maintenance and management of electric poles to introduce a smart system to monitor the tilt and
vibration status of electric poles in real time, and apply two wireless transmission modes (the radio
frequency network and NB-IoT) to test the feasibility of communication and evaluate the
construction costs of sensing equipment. At the same time, a real-time monitoring platform for pole
status with a graphical interface to provide on-site supervision is developed. It is hoped that
Taipower’s maintenance and operation units will thus be more convenient and efficient, the status of
the poles will be grasped in real time, and the stability and reliability of power system will be further

improved.
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Abstract

In response to the advent of big data, Taipower intends to use electronic methods to keep its
electricity bill collection records and customer payment status; next, to build a payment credit
evaluation database to facilitate the application of big data in the future so as to enhance the
company’s competitiveness in a liberalized electricity market; what’s more, to optimize the
company’s customer services to meet public expectation and create good corporate image. To revoke
the current workflow of pre-printing and on-site charging, we plan to develop a new Billing Debt
Management System (BDMS), which uses offline arrears files received from the company’s Billing
Account System(BAS) to process the arrears data and produce contract termination data, etc. The
new system can be used on-site as a mobile operating device, which is helpful to improve the
efficiency of the company’s electricity bill collection operations. At the same time, this project
develops credit evaluation indicators and rating methods for arrears users. The grading results of

arrears users in the completed credit evaluation database can be applied to arrears collection
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processing operations to understand the past performance of individual users, as well as the

optimized and differentiated services for all users in the coming future.
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Abstract

Integrated Resource Planning (IRP) is derived from long-term power resource planning. For a
long time, to maintain demand and supply in balance so as to ensure security, reliability and stability
of power system operation, Power companies have to carry out long-term planning to coordinate its
generation, electricity sales, and transmission & distribution (T&D) operations. In recent years, due
to the interconnection of a large amount of intermittent renewable energy (RE), the need to evaluate
uncertainty in the IRP processes increases significantly. In Europe and North America where RE
accounts for a high proportion, many countermeasures have been put forward for the last 10 years to
alleviate the impact of RE on IRP. The purpose of this research focuses on explaining the revolution
of IRP and clarifying the fallacies; explaining the widely used IRP guidelines, mechanisms and
procedures; and analyzing the refined IRP practices in response to high penetration RE scenarios. In
addition, with the increasing awareness of green energy policies and environmental protection here
and abroad, it is necessary for IRP to address topics such as energy policy, people’s demand for
cleaner energy at a reasonable price, livelihood and overall economic issues, economic benefits of

generation mix, so as to meet the needs to access safe, reliable and high quality electric services.
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Abstract

Based on the experience of opening up electricity retail markets in foreign countries, the
incumbent electric utilitiess, e.g., integrated electric utilities or retailers, will face the dilemma of losing
customers and electricity sales. In response to the adverse impacts that the Electricity Act promulgated
for implementation on January 26, 2017, the Marketing Department of Taiwan Power Company has
been actively focusing on strengthening product development, improving service quality and
marketing strategies to achieve the goals of meeting customer needs, maintaining customer loyalty and
increasing revenue. This article focuses on how to construct integrated marketing strategies and
business models for a public utility licensee engaging in electricity retailing business, so as to achieve
the three goals of optimizing the application process of electricity, inproving the business operating
niche, and strengthening the market competitiveness. Finally, through reviewing the company’s current
marketing business implementation status, we analyze and plan the most suitable marketing
organizational structure and functions for the said public utility licensee in the short, medium and long
term, in order to cope with the trends after the next stage amendment of the Electricity Act-open

electricity retail market competition and the advent of digital technology.
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Abstract

At present, the methods for treating spent radioactive resins around the world include:
solidification, oxidative decomposition, dehydration drying, etc. Among them, thermo-vacuum
drying is a treatment technology with great application potential. Not only does it not generate
secondary waste, but it is also simple to operate, mature in technology, and has a volume reduction
effect. According to the technical position of the US Nuclear Regulatory Commission (NRC), when
the cumulative radiation absorbed dose of spent ion-exchange resins (IERs) is lower than 10® Rads,
it will not affect the operational safety of nuclear power plants or disposal sites. At present, more
than 90% of the spent IERs temporarily stored in nuclear power plants are Class A radioactive waste.
Most of the resins can be dried and packed in a high-performance concrete container (HPCC) and

meet the stabilization standards.

In this study, the moisture content and volume of spent radioactive resins were reduced by

vacuum drying, and packed in HPCC to meet the long-term storage or disposal standards. Since the
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internal bound water of the spent radioactive resins is difficult to evaporate when the water content
is low, the thermo-vacuum drying process gradually increases the temperature of the heat source and
reduces the pressure of the drying tank (increasing the vacuum degree). The moisture content of
simulated resins soaked in cobalt chloride aqueous solution can be reduced to below 10% after
thermal-vacuum drying for 6 hours. When the simulated resins are stored in HPCC for one year, there

is no internal pressure accumulation, and the moisture content has no obvious upward trend.
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Abstract

Partial site release is an option prior to the approval of license termination for decommissioning
nuclear power plants (NPPs). Under the principle of ensuring public health and safety, through
application and regulatory review procedures, part of the plant site can be released first for
unrestricted use, so as to achieve the purpose of activating land assets, protecting environment and
ecology, and ensuring people's freedom of property. So far, there have been many NPPs in the United
States that have completed partial site release, and the regulatory agency has also formulated
comprehensive regulations and standards to review and guide the related plans. In view of the fact
that there has been no experience in the release of NPP site in Taiwan, there may be related needs
during the 25-year decommissioning period in the future. In addition to the fact that facility operators
should understand the practices and requirements of partial site releases, regulatory agencies should
also strengthen the legal basis and make up regulatory gaps. This article discusses the regulatory
framework and procedures, review guidelines for NPP partial site release in the United States from
a regulatory perspective, such as characterization survey, request of license amendment program,
dose modeling approach, so as to grasp the main points and practices of partial site release for the

decommissioning of NPPs.

FE#EEE (Key Words) @ #ZERif&7 (Decommissioning of Nuclear Power Plants) ~ 343t 4 M&
(Partial Site Release) ~ 25 & FEHE 5 {5 i B1IH 35 & Tl (Multi-Agency Radiation Survey and Site
Investigation Manual, MARSSIM) - £z 4% /K RE{H k& (Final Status Survey) ~ ZE U2 E 5 5| /K
(Derived Concentration Guideline Level, DCGL)
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