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Abstract

Intelligent substations adopt [EC 61850 communication protocols, while traditional substations
adopt RTU. At present, power transmission and transformation projects are divided into new
construction and expansion projects. New construction projects all adopt IEC 61850 architecture.
Nevertheless, the expansion projects have two monitoring systems, RTU and IEC 61850. this
article analyzes the similarities and differences between the two architectures, and summarize the
process of supervisory circuits and sampling points design to enhance the design abilities of

junior colleagues of the company and strengthen the core technology of substation monitoring.
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Abstract

Pipe Jacking Tunneling Methods have the advantages of reducing surface excavation
construction, reducing the impact of traffic and environment along the work area, and can
effectively overcome the challenges posed by complex underground utility pipelines and crossing
important structures. The methods have been widely used in underground pipeline projects, but
there are still many difficulties in gravel layers that need to be solved. This article aims to discuss
the supervision technical service project entrusted by Taipower to Sinotech Engineering
Consultants, Ltd.

The project case is the "161kV Datan (A)-Meihu Line" turnkey pipeline project contracted
by the Northern Region Construction Office of the Transmission and Transformation Engineering
Department, Taipower, aiming to comply with the government's policy goal of developing
offshore wind power generation. The project’s entire second construction area is located in
Hukou Township, Hsinchu County, which is a main road and residential dense area. In order to
reduce traffic and environment interference, pipe jacking tunneling methods are used when
crossing important structures such as complex pipeline intersections, river channels, and National
Highway No. 1.This article explains the design considerations and construction characteristics of
the methods to serve as reference for relevant units of the company to subsequently promote the

construction of related projects.
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Abstract

With the increase of residential, industrial, and commercial electricity demand, the power
supply of most feeders is close to full load. For power outages caused by feeder accidents, the
fault detection, isolation and power restoration function can quickly isolate the fault interval and
complete the upstream power restoration. However, due to insufficient dispatch margin, it is
difficult to simply transfer the supply to another feeder. In this case, it is necessary to shift the
load of some sections of the main line, or even cooperate with the load transfer of the small loop,
to distribute the load of the accident feeder to multiple feeders. Due to the incomplete installation
of automatic switches and feeder terminal equipment, it is impossible to understand the load
status of each switch node in real time. Therefore, it is necessary to rely on manual retrieval of
map information and collection of relevant real-time current data of the transfer feeder lines and
main transformers, which results in a lot of time spent on developing the aforementioned more
complex load transfer plan.

This research project aims to establish an optimal load model and algorithms, provide
optimal supply transfer suggestion when a main transformer in a substation is shut down, and
evaluate the voltage change rate before and after the transfer. With the full assistance of the

Hsinchu District Office, the Power Distribution Office, and the Taiwan Power Research Institute
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I (TPRI), this computing platform explores the application of various new artificial intelligence I
algorithms in the formulation and calculation of power supply transfer strategies, expecting to

play a greater role in dispatching power supply transfers in the future.
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Abstract

Power system resilience includes strengthening the ability of the power grid to face or
quickly recover from high-impact, low-frequency (HILF) events. In recent years, large-scale
power outages, such as those occurred in Arizona-Southern California, USA, the United
Kingdom (August 9, 2019), and Hokkaido, Japan (2018), have had an increasingly profound and
wide-spread impact on society, and have also given rise to the need to enhance the resilence of
the power grid. A report from the American Electric Power Research Institute (EPRI) pointed out
that enhanced power system resilience is based on three elements: damage prevention, system
recovery, and survivability. Stakeholders of power generation, transmission, distribution sectors
and users can improve resilience through innovation. The analysis results show that all power
accidents are mostly caused by a single event, but a series of power outages triggered by a single
emerency are mostly caused by insufficient system resilience and other potential weaknesses.
Strengthening the existing planning process of the power sector and incorporating resilence
planning will effectively improve and protect the power system, allowing the system to maintain
normal operation in the face of disturbances. This study refers to the foreign experience in dealing

with large-scale power accidents over the years, including efforts to improve power system

KLR A P LAY
A A LSRR T



I resilience and the circumstances and causes of large-scale blackouts, and then provides opinions I
and suggestions on how Taiwan can improve the overall power grid resilience and strengthen risk

control.
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Abstract

In the past, complete procedures have been established for power grid planning, but as the
proportion of renewable energy increases, the planning procedures should be adjusted
accordingly. This study collects medium and long-term planning methods for foreign
high-proportion renewable energy power transmission and distribution systems. The collected
information may serve as a reference for formulating the planning and evaluation process of

high-proportion renewable energy power grids in the future.
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Abstract

This study aims to collect and analyze the technical specifications of grid connection
technologies for distributed generation systems (renewable energy, power plant, energy storage
system, and cogeneration) in Japan, the United States, Canada, Australia, New Zealand, the
United Kingdom and other countries, as well as Taipower. Based on the practical operating
experience and differences between domestic and foreign countries, we then comprehensively
evaluate the operating specifications of domestic distributed power generation systems, formulate
feasible promotion strategies and supporting measures for various possible solutions, to serve as

reference for Taipower.
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Abstract

This study wuses the Community Multiscale Air Quality Modeling System
(Models-3/CMAQ) to predict and simulate the impact of Taipower's thermal power plants on fine
particulate matter (PM,s) and Eight-hour Average Ozone Concentrations(O; 8HR) throughout
Taiwan in the next three days. The estimated emissions for point and line sources for the said
time period are based on the data of the latest version of Taiwan Emission Data System (TEDS),
the real-time database of the Continuous Emission Monitoring Systems (CEMS) and the Traffic
Data Collection System (TDCS).

This study focuses on the period from October 1, 2022 to September 30, 2023, using March
31, 2023 as the boundary, divided into air pollution season and non-air pollution season.
Regarding the prediction accuracy of PM, s and O; 8HR on the first day, the accuracy of PM, s in
the air pollution season and the non-air pollution season was 72.3% and 58.3% respectively;
while the O; 8HR prediction accuracy in the air pollution season and non-air pollution season was
78.0% and 51.2% respectively, showing that the simulation accuracy of PM, s and O; 8HR in the
air pollution season is better than that in the non-air pollution season.

Since the simulation errors in May, August, and September are relatively high, it is believed
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I to be an overestimation caused by the peak value of the simulation incremental concentration I
value, and the transboundary influence is the highest proportion of those peak values.When we
evaluate the rationality of the high impact of transboundary influence based on the observation
values at the upwind air quality monitoring station, the results show that the influence on the peak
day is significantly overestimated, and the model has a poor grasp of such influence during this

period.
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Abstract

Taichung Power Plant (TPP) uses coal as its primary fuel for power generation. However,
while stably providing sufficient power supply, a relatively large amount of emissions are also
produced. Therefore, response strategy for reducing pollutant emissions has become a crucial
issue. This study aims to establish an artificial neural network (ANN) regression predictive model
for nitrogen oxide emissions from TPP using artificial intelligence technology. To compare the
training and verification results of the predictive model, the dataset is proportionally split, among
which, 515 records for training and 184 records from the new dataset for verification. The result
values for training and verification are R2=0.97 and R2=0.91 respectively. Empirical results show
that in addition to good performance, the model can also be extended applying a user interface to

achieve nitrogen oxide data prediction values.
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Abstract

Taipower has a large number of power plants spread across Taiwan. The timing and scale of
the impact of climate change on the power plants are uncertain. The main contents of this study
are as follows: building autonomous management capabilities for power plants; developing a
climate risk management platform as an auxiliary tool, assessment procedures and criteria,
hazards and disaster potential GIS maps on the platform; establishing a disaster prevention
monitoring management platform to conduct risk assessment and adaptation strategies; using
disaster prevention design and repair mobilization as evaluation parameters to conduct climate
risk assessment of power plants (extremely high and high-risk impacts include corrosion, rising
sea temperature , lightning strikes, drought, flooding, washouts, strong wind, landslide, and water
intake blockage); establishing standard operating procedures, adding climate change adaptation
operating procedures to the ISO14001 environmental management system, and implementing
climate change adaptation in daily operations and management; establishing an adjustment
strategy planning process, and planning adjustment strategy projects based on facility risk types,
impact on power generation device capacity, and adjustment costs as thresholds; prioritizing
adaptation of facilities that may be seriously affected by lightning strikes, flooding, slope
disasters, and strong wind impacts, proposing adaptation projects, and conducting cost-benefit

I analysis. I
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