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Index Determination and Standard Operating Procedure Establishment for Lifetime Extension,

Repowering or Decommissioning of Taipower’s Onshore Wind Power Stations
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Abstract

Based on the difficulty of obtaining important maintenance components of wind turbines,
consideration of the health of wind turbines and the maintenance capabilities of manufacturers,
comparative analysis of investment benefits of lifetime extension, repowering or
decommissioning the existing wind power stations, changes in wind farm land use and public
opinion, compliance with the regulations, this study analyzes the feasibility of continuous
operation of wind turbines from the academic and technical aspects, and identifies the
extension or decommissioning service index that meets the needs of Taipower, so as to construct
the exclusion criteria and selectivity criteria for the extension decision. This study refers to
relevant foreign practices, incorporates the connotation of wind turbine lifetime extension
assessment operations, and summarizes the standard operating procedure for wind power stations’
lifetime extension, repowering or decommissioning decision (SOP 1), and the standard operating
procedure for wind power stations’ lifetime extension assessment (SOP 2). Based on the existing
case data of Changgongl wind power station, we apply the developed SOPs to conduct actual
assessment and make recommendations. Taipower’s remaining wind power stations that are about
to be decommissioned may follow the aforementioned SOPs to make judgements and decisions
on whether to continue operations.
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A Study of Gas Insulated Transformer Load and Gas Temperature Analysis
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Abstract

In recent years, in response to the rapid growth of electricity consumption in urban area,
Taipower has gradually switched to multi-purpose design in its new substations. In order to
ensurethe absolute safety of personnel and equipment, the original oil-immersed transformers
were replaced by transformers using SF¢ gas as the insulting medium. Taipei Power Supply
Branch is responsible for the jurisdiction of 6 substations, namely Shi-mao D/S, Ji-xin D/S,
Xin-nan D/S, Zhong-lun D/S, Xin-min D/S and Fu-he D/S. The substations have all been
equipped with SFg gas insulated transformers. This study discusses the characteristics, structure,
and differences between SF¢ and oil-immersed transformers, and collects data on the transformer
load and SFs temperature to serve as reference for the company’s future GIT operation and

maintenance.
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A Study on the Establishment of a Risk Management and Control Inquiry System
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Abstract

After the Hsinta Power Plant outage event in 2022, Taipower established a dedicated center
to strengthen risk management and control. This study conducts a complete summary and
enhanced functional discussion of various risks and controlled information in power outage
cases,in order to improvethe operational safety and efficiency. The power supply system has
developed a “Power Supply Unit Cloud Risk Reporting System”, but the host is built on the
company’s intranet server and cannot be viewed outside the corporate network. This study uses
web crawling technology, cloud database technology, and LINE BOT API to build a LINE bot, so
that every frontline colleaguecan quickly and correctly grasp the risk factors of each work of the
department, and implement risk management to every employee. It also allows the management
level to obtain risk management and control information of the system under their jurisdiction in

real time to maintain the stability of power supply.
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Research on Common Information Model for Smart Grid Graphics Exchange
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Abstract

In order to promote energyconservation and carbon reduction policies, the government has
included smart grids as one of the benchmark projects in the “National Green Energy and Low
Carbon Master Action Plan”. This research aims to analyze the standards for power operation
measurement data, including preliminary graphic data exchange standards. The IEC 61970-453
International Common Information Model (CIM) standard details the graphical objects and
exchange modes among various information systems in smart grids. It can be seen that
graphical data (including visual interfaces) is important transmission information of smart grids.
In response to the graphics data exchange needs of power automation system at all levels,
graphics data exchange is an important work item of Taipower’s smart grid, and there is an urgent
need to establish a common information model standard.

The goals of this research are to demonstrate the introduction and exchange mechanism of a
common information model for smart grid graphics exchange, to establish a display environment
for power automation system graphics objects that complies with the IEC 61970-453 graphics
exchange standard, and to achieve the goal of using smart grid graphics data in different

environments through promotion and application.
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The Impact of Power Plant Emission Reduction Strategieson Air Quality
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Abstract

This study uses monitoring and model simulation to analyze the impact of strategies for
increasing gas use and reducing coal use at thermal power plants on air quality. In terms of
monitoring, we set up an air quality monitoring vehicle downwind of Hsinta Power Plant to
monitor the nearby air quality during coal reduction and non-coal reduction periods. In terms of
model simulation, we use the CMAQ model to explore the impact of Taipower's strategies for
increasing gas use and reducing coal use on air quality.

The benefits of coal reduction at HsintaPower Plant are not significantly reflected in the air
quality monitoring results, but the air quality simulation shows that the measures to increase gas
use and reduce coal use have improved air quality. The reason for the difference is that the actual
air quality monitoring results reflect the impact of all emission sources and meteorological
conditions. Except for power plant emissions, which are controllable factors, the impact of other
factors on air quality cannot be quantified. However, the meteorological conditions of the air
quality simulation are the same, and the power plant emissions are changed. The improvement
benefits of reduction measures can be clearly seen.

Therefore, Taipower’s strategies for increasing gas use and reducing coal use have positive
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benefits in improving air quality. However, to improve the overall air quality, in addition to
reducing emissions from power plants, other emission sources also need to be reduced at the same
time to reduce the possible deterioration of air quality caused by changes in meteorological

conditions.
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A Case Study of Environmental Education Planning and Resource Reuse
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Abstract

This project aims to design an environmental education course plan for Taipower’s Taichung
Power Plant and Chienshan Power Plant, including training seed teachers to conduct on-site
teaching, and producing teaching materials and videos to convey the company’s emphasis on
local environmental education and environmental protection. This project also hopes to
strengthen the environmental literacy of relevant supervisors and employees through
environmental education activities and courses. At the same time, this project also uses the reuse
concept of circular economy to produce handmade business card holders, made of by-products of
coal-fired power generation and beach cleaning driftwood, to enhance Taipower’s green

enterprise image.
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Research on Environmental Education of Wanda Power Plant
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Abstract

This research project aims to optimize the existing lesson plans and add five new lesson
plans related to current issues. Wandapower plant (WPP) has a total of 4 major aspects and 13
sets of environmental education courses. At the same time, in conjunction with the navigation
APP, a complete guide to the environmental education course can be achieved.

In this research project,we organize empowerment lectures for environmental education
supervisors and lecturers;arrange visitsto excellent environmental education fields to strengthen
self-teaching capabilities; co-organize activities with surrounding tribes and units to achieve
mutual learning and resourcesharing;promote environmental education with local units to show
WPP’s emphasis on environmental education and awaken the public’s awareness of
environmental protection; establish a relationship with local tribes to create a new cooperation
model for sustainable management.

Through these updates and refined capabilities, the educational content and visitor
experience of the site will be enhanced, so that the public can have a deeper understanding of the

importance of environmental protection and ecological conservation.
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General-purpose Image Classification Platform Operation Experience Sharing
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Abstract

With the rapid development of information and communication hardware and software
technology, artificial intelligence (Al) technology has made breakthrough progress and has been
widely used in various industries. In the field of environmental protection, Al technology also has
huge application potential. This article aims to explore the feasibility of applying general-purpose
image classification technology to environmental protection and to use the no-code web interface
for actual operation to reduce the requirements for professional programming skills. Through
general-purpose image classification technology, the ease of use and efficiency of various
application fields can be improved, and their scalability can be enhanced. In this project, we use
the deep learning architecture of convolutional neural network (CNN) to perform image
classification processing, interpret the concentration of iron oxide in boiler water system and
detect marine foam in power plants to verify the feasibility and effectiveness of this technology.
In the future, further research can be conducted to explore how to apply this technology to other

businesses to improve work efficiency and promote industrial development.
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Application of Smart Industrial Technology to Assist the Digital Transformation of Substation
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Abstract

With the advancement of 5G technology and the impact of the Covid-19 pandemic, the
industrial sector should keep pace with the times and propel forward to enhance the
industrialization of intelligence. This research introduces Extended Reality (XR) technology into
training and education programs for substations, devises an XR remote collaboration system, and
integrates it with visually interactive training materials to achieve the research objectives of an
intelligence application platform. It is hoped that through the emerging work model of XR remote
collaboration, the work efficiency of inspections and the effectiveness of equipment maintenance
education and training will be improved, and at the same time, it can further create industrial
intelligence and digital transformation.

This research will formulate work procedures and research methods, and build an XR
substation main transformer troubleshooting system, a remote collaborative XR communication
system, an XR substation intelligent inspection system, and a 23kV GIS internal switchgear
training system. Through communication technology, paired with XR hardware equipment,

combined with cross-vehicle multi-person communication technology, spatial positioning




I technology, image recognition technology, and modularization of mixed reality development I
technologies, we can create low-latency communication and high-efficiency data transmission.
The aforementioned intelligence application platform can not only assist substations in digital
transformation for training and education, but also optimize inspection workflows to enhance

work safety.
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