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Real-time Detection of Pole Status and Accident Prevention in Distribution System
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Abstract

The goal of this research is to assist Taiwan Power Company to improve the efficiency of pole
condition monitoring, and to effectively manage data and information through the development of a
monitoring data management platform. Using the experimental research of intelligent image
recognition, a pole inspection vehicle is built to patrol the status of the poles, and the Al engine is
used for image recognition to quickly and massively judge the status of the poles and improve the
efficiency of the pole inspection operation.

The development of Al image recognition processing platform integrates image collection and
inspection vehicles. During the inspection process, the pole images are captured and the data is
imported into the Al image recognition processing platform. The Al deep learning engine YOLO is
used to detect the direction of the road and for the poles in the opposite lane; analyze the evaluation

level of the inclination state of the poles in combination with the auxiliary data; record the evaluation
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results in the cloud database as a reference for pole maintenance; integrate data into Advantech’s [oT
platform WISE-PaaS and provide comprehensive platform development tools, including visual
display development pages, asset management systems, Al framework services, database
management services, etc. In the actual field verification part, a total of 250 poles located within the
service area of TPC’s Taoyuan and Hsinchu district offices for the functional verification of the image

recognition system.
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A Study on Performance Evaluation and Technology Validation of Demand Response Programs for

Power Supply Constrained Areas and Elementary and Middle Schools
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Abstract

The construction of transmission facilities has been subject to public protests. For this sake,
some areas have experienced equipment overload during peak hours, which may further lead to the
risk of regional power curtailment. Due to the differences of customer composition, occurrence time
and frequency of curtailments of different power supply constrained areas, the demand response plan
implemented by the central dispatch center may not be able to meet the needs of all areas. To maintain
the safety of power supply in constrained areas, a demand response (DR) program with regional
stabilization functions is discussed to provide more attractive incentive and flexibility of
participation. The Executive Yuan promotes “air-conditioning in every class” of elementary and
middle schools across Taiwan. The electricity demand for air-conditioning (AC) installations in
100,000 classrooms in Taiwan is around 300MWs. This can be used to introduce a real-time loading
shedding solution for AC. Besides, load control of newly installed A.C. may help reduce the system
peak load and improve the efficiency of power system dispatching. Schools can benefit from
obtaining demand response feedback and reduction of electricity bills. According to the
characteristics of DR design, this study proposes some crucial elements of DR design to serve as

reference in the future.
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Application of Radiation Detection Automatic Navigation for Smart Vehicles
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Abstract

This study is based on the open source architecture Robot Operating System (ROS), using the
wheel mechanism as the moving mode of robot vehicles, equipped with sensors such as wheel
odometer, LIDAR, depth camera among others, to detect physical obstacles in the field and achieve
Simultaneous Localization and Mapping (SLAM) algorithm. According to the needs of specific field
exploration such as radiation detection, combined with various sensing information, the
environmental detection information is superimposed on the modeling map for smart vehicles to plan
the most suitable and safest path for the vehicles and personnel. With the deployment of wireless
network communication system, the said vehicles can be operated remotely to reduce personnel
exposure to dangerous operating environments. Furthermore, it can be applied to fixed-point cruising

environment detection and exploration of unknown field environments.
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Smaer Substation IEC 61850 Supervisory Control System MCC IED Planning - Taking Nanqi D/S

as an Example
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Abstract

Taipower actively promotes smart substations, and adopts the IEC 61850 communication
protocol framework in its new substation projects to provide automation interoperability and
integration of the substations, so that the power equipments of the substations can exchange data
smoothly through the said IEC 61850 communication protocol. In order to strengthen the
implementation of the core technology, Taipower embarks on introducing the self-operated planning
IEC 61850 monitoring system architecture, designed the CID and SCD files of MCC IED, and
introduced the SCADA monitoring system testing and debugging mechanism to achieve tangible
results without relying on system contractors for implementation. In addition to improving self-
planning capabilities, Taipower will continue to promote new projects of smart substations by virtue
of successful technology transfer cases to achieve self-construction benefits and save engineering

costs.
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Application and Development of Taipower’s Environmental Integrated Information System
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Abstract

To comply with the company’s overall digitalization policy, after ten years of hard work, the
Department of Environmental Protection (DEP) of Taiwan Power Company has completed the
establishment of an online information management platform for various environmental protection
businesses, assisting colleagues in handling related work execution and progress tracking. In
response to the rapid changes in environmental policies and to strengthen the effectiveness of overall
business management, DEP continues to develop value-added applications such as cross-business
integration of business information systems, analytics and algorithms, and decision-making support
system to enhance the self-management capabilities of environmental protection businesses. This
paper focuses on the issues such as air pollution emission estimation, value-added application of
environmental monitoring, and applications of geographic information maps of ecological survey
data completed in recent years, and introduces in detail the reasons for their respective development,

extended application results, and problems needed to be solved.
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Study on SOx Emission Concentration of Gas-fired Power Plants
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Abstract

The fuel used by domestic gas-fired power plants (GPPs) is natural gas (NG), which is mainly
composed of methane and may significantly reduce the emission of particulate matter and sulfur oxides
air pollutants, when compared with coal-fired power plants (CPPs). Therefore, GPPs only have to
install denitrification equipment for air pollution control, and the emissions of sulfur oxides can be
estimated according to the calculation of mass balance based on the fuel sulfur content. The extracted
NG will first be purified to remove impurities, such as mercury and sulfur, and then tested and checked.
In order to facilitate long-distance transportation, it will be liquefied into liquefied natural gas (LNG)
by ultra-low temperature, and the volume will be greatly reduced. Due to the harmfulness of impurities
to liquefaction equipment, the sulfur and mercury content of LNG is low, therefore not a major
environmental issue in the early days. Nevertheless, accompanied by the policy of energy
transformation to increase the proportion of gas-fired units, research relevant to LNG becomes
necessary. Recently, the actual detection of SOx concentration in GPP stacks is higher than the
estimated mass balance value, which may be due to the sulfur content or the error of the detection
results. This study discusses the actual SOx emission concentration characteristics of domestic GPPs
from the fuel characteristics of natural gas and the automatic detection method of sulfur dioxide in the
discharge stack to serve as reference for the environmental impact assessment and permit review of

new gas-fired units.
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Application of Electric Power Big Data and Artificial Intelligence in Micro Area Potential Forecast
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Abstract

The user coverage rate of Taipower in Taiwan is nearly 100%. Using the data of users’ electricity
consumption behaviors, combined with real-time information collected automatically by smart
meters, which are more and more popular, can become a critical resource for the industry to evaluate
the regional development trends and assist industry upgrades. Through qualitative in-depth
interviews, this research collects key factors for domestic chain industry operators to assess regional
development potential; based on electric power big data, introduces artificial intelligence to develop
a “micro-regional development index system” to serve as reference for industries to evaluate regional
status and development potential, and to improve the application efficiency of electric power big
data; finally, engages in the planning of short-, medium-, and long-term commercial application
models and supporting measures for the development of microregion to serve as reference for

Taipower’s related businesses.
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Research on Key Technologies for Taipower’s 2050 Net-Zero Carbon Emissions
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Abstract

The electric industry occupies a pivotal position in the global net-zero transition technology value
chain, is the core of key technology innovation success, and will have a profound impact on the global
energy transition. By 2050, electricity will be the dominant form of energy consumption, and 90% of
electricity demand will be provided by renewable energy. 2050 net-zero transition is the goal of the world.
Nevertheless, current mature technology is not yet enough to achieve the goal. We must rely on innovative
R&D and investment. Approximate 80% of global governments’ energy-related R&D is devoted to net-
zero technologies, including maximizing renewable energy, improving energy efficiency, replacing fossil
fuel equipment with electrification, developing carbon capture, utilization and storage (CCUS) and
hydrogen energy applications. It is estimated that 60 to 70% of Taiwan's energy mix will be distributed
renewable energy in 2050. Therefore, Taipower plans to strengthen the resilience of its power grid to
prepare for the 2050 net-zero transition goal in advance. Correspondingly, Taiwan Power Research
Institute (TPRI) will actively engage in developing the key technologies and applications regarding net-
zero, electrification and decentralized power grid technologies, with reference to the R&D of worldwide

electric industries, so as to accelerate the net-zero path for Taipower.
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The Review and Revision of the Emergency Planning Zones of the Nuclear Power Plants in
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Abstract

In this project, we execute the review and revision of the assessment of the Year 2021
Emergency Planning Zone (EPZ) of the first, second and third nuclear power plants (NPPs) in
Taiwan. As the assessment results reveal, for the second and third NPPs, when operating at rated
power and a Design Basis Accident (DBA) occurs, assuming the reactor as the center, the effective
doses at the radiuses of 1.0 and 0.5 kilometers from the center will be less than 50 mSv; when a core
meltdown accident occurs, for the radii from the center of the reactor are 1.0 and 0.5 kilometers
respectively, the annual probability of exceeding 50 mSv is less than 3E-05. In addition, the annual
probability of exceeding 2 Sv at the same radius of 2.5 kilometers from the center of the reactor is
less than 3E-06.

In the pre-defueled stage of the first and second NPPs, if a DBA occurs, the effective doses at
the radii of 0.5 and 2.0 kilometers from the center of the reactor are less than 50 mSv. If a core or

Spent Fuel Pool (SFP) meltdown accident occurs, the radius from the reactor is the same as 0.5
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kilometers; the annual probability of exceeding 50 mSv is less than 3E-05; the annual probability of
exceeding 2Sv is less than 3E-06. As the assessment results reveal, the first, second and third NPPs
can all comply with the provisions of Article 3 of the Rules for the Implementation of the Nuclear

Emergency Response Act within a radius of 2.5 kilometers from the center of the reactor.
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