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Abstract

The safety of transmission towers is closely related to environment factors. When landslide
or collapse occurs on the slope where the tower foundation is located, it will not only cause
damage to the tower components, but in severe cases cause the tower to overturn and collapse. In
addition, considering that climate change has become more extreme in the past ten years and that
transmission lines must take into account the impact of wind and earthquake forces in the
planning and design stage, this study discusses the following topics: changes in the wind field in
the environment where the tower is located, earthquakes and the impact of rainfall on the slope of
the tower base, and review the current color management model for tower base maintenance. The
research method applied in this research is to obtain actual environmental parameters by setting
up monitoring instruments, and use numerical simulation analysis to evaluate the changes in the
wind field in the environment where the tower is located and the stability of the tower base slope.
Finally, we collect the assessment methods of slopes from various domestic units to review the
color management model of tower base maintenance and provide suggestions for improvement.
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Improved Functions of Smart Fault Location System for Multi-ended Transmission Lines
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Abstract

In recent years, due to the rapid development of smart grids, the demand for the power
transmission and dispatch has also grown rapidly. However, the situation has also led to a large
number of two/ three/ four-ended transmission lines, lines with one off-service line branch, and
lines with one load bus without any backup power source, etc., which are constantly being
applied to power transmission systems, and brings new challenges to the issue of fault location
estimation. In view of that, this project aims to strengthen the current “Transmission Line Fault
Location System” of Tapower, extend the three-end fault location function to the
above-mentioned emerging power grid architecture; at the same time, seek an intelligent fault
location method that is not affected by asynchronous phasor measurements of digital relays.
Additionally, in this project we also aim to optimize and improve the relevant functions of current
protection relays, including relay fault data detection, line parameter interface, and real-time
incident push notification, etc. The research results of this project can not only help solve the fault
location problems encountered, but also significantly reduce the downtime and restoration costs if
combined with network technology to assist engineers to identify the real-time status of reported
fault locations and manage the incidents and line information with a more convenient and
intuitive operating interface.
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A Case Study of Press-in Caisson Construction in High Water Level Gravel Layers
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Abstract

The shield tunneling method has been widely used in underground pipelines and MRT
tunnel projects in urban areas, because of its advantages of reducing traffic impact, disturbance to
the public and avoiding most livelihood pipelines. However, there are still many difficulties to
overcome during the construction process. This article discusses a shield tunneling technical
service project proposed by Taipower and contracted by Sinotech Engineering Consulting Co.,
Ltd.

The afore-mentioned case is the “161kV Datan (A)-Meihu Lineg” turnkey pipeline project
contracted by the Northern Region Construction Office of the Transmission and Transformaion
Engineering Department of Taipower in order to comply with the government's policy goa of
developing offshore wind power generation. The second construction area is located in Hukou
Township, Hsinchu County, where main roads and residential buildings are densely populated. In
order to reduce public interference and cross the Taiwan Railway track section, the shield
tunneling method is adopted. Since the construction route passes through the gravel layers,
considering the high water pressure and avoiding affecting the surrounding and nearby structures,
the relatively stable press-in caisson construction method was adopted.

This article takes the launch shaft (M2-b) as an example to explain the relevant design
considerations and construction characteristics of the press-in caisson in this case, and provides
methods to overcome difficulties in construction of gravel layers. The relevant practica
experience may serve as reference for subsequent construction of gravel layers.
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Energy and Environmental Education Promotion Practices
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Abstract

In order to gather consensus on issues of energy management, this study combines the
World Café of social science research with Nominal Group Technique (N.G.T.) ; uses “acceptable
by senior high school and vocational high school students’ as the core concept; takes steps of
identifying current situation, shaping themes, topic formulation, importance ranking, judging and
deciding, proposing strategies,; focuses on aspects such as energy diversification, thermal power
generation, air pollution discussion, and renewable energy; and invites experts and scholars from
various fields to formul ate topics and exchange opinions.

The results suggest that students should understand and pay attention to international
conventions, environmental education, environmental ecology, and energy management in terms
of “energy diversification”. In terms of “thermal power generation”, they should understand and
pay attention to professional knowledge, advantages and disadvantages, pollutants and their
prevention and environmental impact. In terms of “air pollution discussion”, they should
understand and pay attention to how to prevent and control air pollution, education and life
practice, health, and seasona climate impacts. In terms of “renewable energy”, they should
understand and pay attention to basic knowledge, energy supply, environmental impact, and
industrial development (employment).
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Research on Computerization of Distribution Construction Auxiliary Design

S R ERE N BB
Tsai, Sen-Chou Chang, Wen-Chi Shen, Yi-Chuan
R & 18 * Pt %;g}** = ;a,—-%—é,‘*** A
Chen, Jun-Wei Chen, Hui-Yun Huang, Chi-Ying Kao, Hung-Wei

m '

R RERCE TAZEEBhE% 5T 247 (Distribution Construction Auxiliary Design, DCAD) » &%
R EE B REERAE S ] - TR A BARUR 2685 (Open Source)#y 48 H =t E &l £
UZRRERRSS > B AR A B ER B IZ AL B E BB AEA  EERGT E R AE
PeEEE AR E > SR AL E TR E AL (NDCIS) TAZRE T2 Lﬁ:ﬁéjr%ﬁﬁ
TERBARRE H ~ B el A B A B e et L Eﬂ%@@ﬂ%i%l B EAE
RIEACE LRRE - ILES(E)ERF - AFALERRSE » DIURE TAESEa T PR EREERR
ko

Abstract

In order to construct a Distribution Construction Auxiliary Design (DCAD) system, as well
as to reduce software licensing costs for map users, this study adopts an open source Web-based
Geographic Information System (WebGIS), in line with the principles of the current power
distribution planning & design process and distribution mapping graphics criteria to achieve the
following goals, so as to meet the operational needs of the construction design stage: design
graphics version control and operating procedure management; providing interfaces with the new
Distribution Construction Information System (NDCIS) engineering design cases; establishing
design case work orders and version management; power distribution equipment legend templates
and related design tools; overlaying various power distribution theme graphics; editing power
distribution construction graphics, distribution field (room) and manual hand hole data cards and
other graphics through the web.
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Study on Cloud Services under Taipower’s Multi-Cloud Architecture Company
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Abstract

In response to Taipower's ten core strategies and taking into account future business
management models and organizational types, this study looks at the trends and application
scenario of infrastructure, cloud services, and multi-cloud architecture, combining network
architecture, cloud platform technology, data exchange, automated management, backup
mechanism, information security, smart operation and maintenance, containers, micro Services,
development and testing and operation and maintenance, artificial intelligence and other
technologies in different aspects, based on which to plan cloud services and required resource,
capability and manpower suitable for Taipower's future development. This study is based on the
collection of three types of information: business needs, current situation research, and best
practices to understand Taipower's overall business strategy and current situation, domestic and
foreign cloud service best practices, and the application of regulations and industry norms. The
above information is used to design cloud services suitable for Taipower's multi-cloud
architecture and clarify the planning methods of each cloud's positioning, maintenance and
operation architecture, security architecture, service model, etc., as a basis for subsequent
resource transfer, cloud service development and establishment of required functions.
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Discussion on the Time Granularity of AMI Data
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Abstract

With the substantial increase in the number of Advanced Metering Infrastructure (AMI)
deployed globally, power companies in various countries have invested in AMI data analysisin
order to expand the benefits of AMI. The quality of AMI datais crucia for the accuracy of AMI
data analysis results. However, most current studies only explore the impact of AMI data quality
on model accuracy from a single application perspective, and lack of discussion from different
application aspects. To fill this research gap, this study summarizes the international academic
research results on three applications: feeder nodal voltage prediction, feeder thermal loading
prediction, and customer phase identification to explore the impact of time granularity on data
analysis results. At the same time, we investigated the demand and planning for AMI data
granularity in various countries around the world (including Japan and Taiwan). In this study, we
also put forward suggestions on planning considerations in terms of time granularity, reading
objects, deployment strategy, and point selection when introducing high granularity data
collection into domestic AMI systems in the future to serve as reference for Taipower’s next
generation AMI planning.
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A Study on the Long-term Stability of Simulated Spent Nuclear Fuel Cladding in Dry Storage
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Abstract

The purpose of this study is to investigate the oxidation behavior of simulated Zircaloy-2
spent nuclear fuel cladding in dry storage and to conduct tensile testing of highly hydrided
Zircaloy-4 plate specimens. First, a Zircaloy-2 simulation test piece is prepared. After first
charging with hydrogen to a target hydrogen content of 100~700 ppm, the hydrogenated test piece
is then pre-oxidized to form an oxide layer with a thickness of about 15~30 « m on the surface.
The oxidation test temperatures of this simulated test piece were 350°C, 400°C and 450°C, and the
oxidation behavior was analyzed after being exposed to Helium and air for 450 days respectively.
In addition, the Zircaloy-4 test piece was hydrogenated to a high hydrogen content of 500 to 1200
ppm, and a tensile test was conducted in the temperature range of 25°C to 100°C. The experimental
results show that in an air environment the oxidation results are not related to the hydrogen content
of the test piece. The Zircaloy-2 simulation test piece showed a linear increase in oxidation weight
gain and oxidation time within the experimental temperature range, and the oxidation kinetics was
analyzed based on the Arrhenius Equation; moreover, no re-oxidation was observed in a Helium
environment. The tensile test of the Zircaloy-4 test pieces with high hydrogen content shows that
under high hydrogen content of 1200 ppm and room temperature, the ductile-brittle transition
phenomenon of area reduction obviously occurs. Brittle fracture characteristics such as
guasi-cleavages and secondary micro-cracks were also observed on the cross section, but this
phenomenon gradually slowed down as the temperature increased.
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