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Establishment of Gas Turbine Blade Defect Detection Model
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Yeh, Tso-Duan Tsao, Chih-Ming Wu, Hsien-Cheng Liu, Chia-Chuan
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Abstract

Gas-fired power generation has become Taipower’s major power generation method.
Therefore, Taipower’s maintenance units need to carry out frequent and large-scale welding and
coating of gas turbine blades to extend their service life. In this process, radiographic testing (RT)
is one of the important work items. In the past, inspection relied on experienced technicians, which
was time-consuming, laborious and costly; and it is no longer sufficient to meet the needs of mass
production and future automation needs of regenerated blades. In recent years, pattern recognition
technology has made great progress with the rapid development of artificial intelligence. Among
them, convolutional neural network is one of the highly developed pattern processing methods.
Therefore, this study uses VGG-19 network transfer learning to establish an M501G moving blade
defect detection model, which will help achieve the goal of real-time, online and automatic defect

detection of gas turbine blades.
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A Review of Transmission Reinforcement Planning in Yunlin’s RE Grid Connection Hot Spot
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Abstract

To cooperate with the government’s renewable energy (RE) policy, the Bureau of Energy of
the Ministry of Economic Affairs (MOEA) is scheduled to reach 30.161 GW of RE installed
capacity by 2025, of which solar photovoltaic (PV) accounts for 20GW. In the face of huge RE
grid connection demand, Taipower has thus planned to reinforce its grid infrastructure to enhance
its transmission capability. Since the Yunlin coastal area is a hot spot for RE development, during
the long-term development process of the 161kV transmission system, some lines may encounter
grid connection bottlenecks, which will affect the regional grid connection capacity. This article
reviews and analyzes the integration of a large amount of RE into the Chiaxxx North Extra-High
Voltage Substation (E/S), and introduces the system overview, potential weaknesses, and
Taipower's efforts to meet the needs of RE grid connection. Finally, a simulation was conducted
on the strengthened and improved transmission system. Under the premise of complying with the
transmission system planning criteria, the impact of RE grid connection on the system's
transmission lines, transformers and other equipment was observed, and the maximum grid
connection capacity that could be increased by the strengthened power grid project was evaluated
to ensure that the power grid is safe, secure, and capable to meet the renewable energy grid
connection needs of the 161kV power transmission system in the area.
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Review of Foreign Renewable Energy Grid Connection Regulations
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Chuang, Wu-Pin
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Abstract

Many countries have actively promoted energy transition in response to the impact of global
warming and climate change. To ensure stable power supply while taking into account air
pollution control and carbon reduction, Taiwan’s energy transition is based on the planning
principles of reducing coal, increasing LNG, developing renewable and zero nuclear. To expand
renewable energy (RE), Taiwan government has set a target of reaching 30.161GW RE installed
capacity in 2025. As a large number of RE sources are connected to the grid, dependence on
climate has increased significantly, making load and power generation forecasting more and more
difficult. Moreover, during daytime hours, traditional synchronous generators largely lose the
opportunity to generate electricity. Not only does this result in insufficient system inertia and
poor frequency response, but also insufficient active reactive power. When a system fault occurs,
the system voltage may become unstable. Therefore, if necessary countermeasures are not in
place, unexpected blackouts/brownouts will increase in the future. This article refers to the
development trend of foreign RE grid connection regulations in countries or institutions in
Europe, the United States, Asia and other countries to serve as a reference for the future

regulation revision related to RE grid connection in Taiwan.
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Short-term Economic Growth Forecast from Monthly Electricity Consumption Data
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Abstract

This research attempts to combine the neural network forecast analysis method with the
short-term forecast of the overall economy, breaking through the limitations of data frequency
and research methods in estimating short-term economic growth in the past, and using the long
short-term memory (LSTM) forecast model of artificial intelligence deep learning. In this
research, we also use monthly industry electricity consumption data for short-term overall
economic forecasts. In terms of data processing, this research not only completed the
recalibration of the industry classification standards of Taipower's AMI data, but also split the
GDP data of major domestic industries into monthly GDP in a timely manner. The research
results show that the forecast accuracy of the LSTM model is better than common prediction
methods such as GRU, random forest, and ARIMA.

e 55 (Key Words) : £ %5 850 & (Long-short Term Memory, LSTM) ~ B[16% 78 # (Real-time
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Application of Power Line Communication in Complex Cable Tunnel Terrain
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Abstract

The 345 KV extremely high voltage (EHV) unde rground cable line in Kaohsiung has ver y
strict requirements for the safety of the faciliti es and related maintenance personnel because the
entire facilities are installed underground and in a  confined space. This research aims to e nsure
the safe operation of per sonnel and power facilities by  deploying wireless communication
systems, introducing i nformation and communicati on technologies (ICT) such as the Internet of
Things, smart sensing, and m obile terminals, and with the assistance of Proof of Concept (PoC)
application de monstrations. During the construction process, due to the com plex terrain of the
cable tunnel, the wireless comm unication was lim ited by the t errain and o n-site unit layout
specifications; therefore, we originally pla nned to use WiFi 5. 8 GHz as the co mmunication
backbone at the two end locations of the wi  reless communication verification section on both
sides of the tunnel. However, after actual measurement, it was found t hat the co mmunication
performance could not meet the requirements of th e original two-way connection rate of 8Mbps.
Later, power line communication (PLC) was used to replace the wireless network communication
as the backhaul of the ¢ = ommunication architect ure in that se ction, and the co mmunication
performance was thus improved, allo wing the data transfer rat e to m eet the original ac tual
communication requirements. In this applica  tion, we use wireless netwo  rk co mmunication
combined with wired power line co mmunication as the commu nication backhaul to solve the
problem of communication performance degrade cau sed by restricted terrain environments. The
content of this articl e may serve as reference for the construction of other complex terrain field
communication systems in the future.
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Abstract

The transport process of radioactive waste must ensure that the radioactive waste will not
cause radiation harm to working staff and the public; therefore, radioactive wastes should be
packed in shipping packages that meet relevant quality test requirements. The container testing
requirements in Taiwan have clear test items but only outlined acceptance criteria. In practice, by
comparing the test planning and acceptance criteria of the T-Box (Taipower-Box) and confirming
it with the set leakage rate, it should be able to meet the test procedures and standards of Taiwan’s
"Rules for Safe Transport of Radioactive Materials". The selection principle of the T-Box
should be based on the activity, weight and volume characteristics of the waste, the design criteria
of the T-Box, and the operational needs of the storage, transportation and disposal stages, rather
than the waste disposal classification. This study discusses the test items and acceptance criteria
for containers or transport packages, which will help with use license applications. In addition,

mastering the principles of T-Box selection will help reduce waste operating costs.

BR i EE (Key Words) : 5457552 (Storage Container) ~ 334 {f:(Transport Package) ~ REGF2 5 (Test
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Abstract

The analy sis and planning of public protection m easures include population distribution,
radiation m onitoring pr ogram, public early warn ing and notification s ystem, public gathe ring,
evacuation and shelter. Populatio n distributionis a survey oft he relevant population in an
emergency planning zone (EPZ), mainly based on household regi stration population and special
population st atistics, which serve ast  he basis for m ass gathering, evacuat ion an d shel ter.
Radiation d etection includes radiation monitoring plans during the operation an d
decommissioning periods of nuclear power plants to analy ze the radiation dose received in the
environment and ecology, and to plan radiation detection measures during the accident period to
monitor operative intervention levels (OILs) fo r various public protection actions. The early
warning system focuses on the construction, testing and coverage surveys of alarm stations. Areas
not covered by the early warning system are notified by the emergency management information
cloud platform (EMIC) in com bination with rovi ng broadcast routes and other support systems.
The mass ga thering, evacuation and s helter an alysis and planni ng pro vides evacuation route
planning in the event of ¢ mergency, evaluates appropriate mass gathering points, shelters, and
evacuation time estimates under different scenarios.

BR$EEE (K eyWords) : 43 ffEd#iE(Analysis and Planning) - 5% [E 812 & (Emergency Planning
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