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Introduction of Newly Developed Transmission Line Operating Current Combined with LINE

Message Real-time Push Warning System
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Abstract

The load condition of a power system affects the operating current of the transmission lines.
However, the crimping point of transmission lines are susceptible to temperature differences and
other abnormalities due to changes in operating current. In response to the above situation, the Power
Supply Department of Taipower has issued the “Infrared Connector Temperature Measurement” work
instructions. According to the provisions of the document, the daily query of the actual operating
current of the line requires manual online operation to gradually obtain the required information. In
response to the above needs, the “Line Operating Current Combined with LINE Message Real-time
Push Warning System” was thus developed. In addition to automatic query of the actual daily
operating current of each line, the system can also push abnormal load current warning messages in
real time, allowing business-related colleagues to grasp the line current load status first-hand and
conduct infrared temperature measurement in real time to achieve the maintenance goal of
“immediately improve weaknesses and avoid accidents”, thereby greatly improving power supply

stability.
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Discussion on Fault Troubleshooting Technology and Practical Improvement Cases of Power
Transformer On-Load Tap Changer (OLTC)
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Abstract

After years of operation, the resistance dial of the on-load tap changer (OLTC) of outdoor power
transformers may experience moisture intrusion, breakage, damage, etc. due to degradation or
external force, making it impossible for on-site and dispatching personnel to operate and monitor the
TAP position of the transformer. In response to the above situation, this project conducts technical
research on related abnormal situations.

Based on the operation principle between the OLTC structure and TAP indicator, as well as the
analysis of the internal structure of the resistance dial, we organized the troubleshooting process into
a practical improvement case, and proposed feasible improvement case, and proposed feasible
improvement strategies through on-site inspection, fault determination, and detailed parts inspection,

thereby effectively improving the stability of the equipment.
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Discussion on Taipower’s Transmission Tower Connection Station Construction Project
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Abstract

This article takes the case of the transmission tower connection station project (requirements
include supervision and technical services) undertaken by Sinotech Engineering Consultants, Ltd.
for Taipower as an example. The project adopts the 4JP tower model, and its main structure is divided
into three parts: well foundation, platform, and power pylon. The key design considerations include
conducting structural analysis based on functional requirements and tower type to determine the form
and size of related structures, and to use BIM software to perform 3D space simulation to confirm
that the design dimensions of culverts, shafts, and fan-shaped openings can allow for smooth cable
laying and future maintenance by personnel. The construction process and supervision focus are
divided into five parts: shaft foundation, connection station platform, angle steel positioning tower
assembly and overhead line installation. It is hoped that relevant practical experience may serve as

reference for Taipower’s subsequent projects.
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Analysis of Battery Energy Storage Systems Proving Value-added System Operation Services
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Abstract

According to Taiwan’s energy development target, the proportion of renewable energy
generation will exceed 20% beyond 2025, and the system inertia will decrease, making the grid
frequency and load balancing more challenging. Battery energy storage systems (BESS), owning the
characteristics of rapid response and flexible dispatch capabilities, will play a vital role in future
power grids. This study aims to collect energy storage applications (especially ancillary services and
grid-related practices) from international power system operators, analyze the contribution of
existing domestic energy storage equipment in providing frequency regulation services, integrate
domestic and foreign data, and use Python numerical models and MATLAB power grid models for
simulation and quantitative analysis to study the future application direction of domestic energy

storage.
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A Study on the Power Supply and Demand Forecast and Management Strategies of Abroad

Electricity Retailing Licensees
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Abstract

The current Electricity Act divides electricity businesses into three categories: power
generation, power transmission and distribution, and electricity retailing. Under the government’s
second phase of legislative reform, the licensees of traditional power generation and general
electricity retailing will be able to sell and shop around for electricity. In the above scenario, how to
allocate resources will become the focus of the public utility retailer (Taipower), in formulating its
energy procurement strategies, including long-term production and sales plans, medium-term power
procurement and short-term day-ahead scheduling. In addition, improving the accuracy of renewable
energy generation forecasts will also help improve the efficiency of power purchase deployment.

Therefore, this study refers to the methods of electricity supply and demand forecast in advanced
countries, collects credible cases (retailers, government sector and power dispatching department,
etc.), and discusses topics such as the purpose, time scale, model, variables and accuracy verification
method of demand and supply forecast, and proposes a design for the framework of short-, medium-
and long-term power supply and demand forecast models. In this study, a neural network model is
used for short-term load forecast, while a statistical model is used for medium- and long-term load
forecast. In terms of methodology, short-term renewable energy power generation forecast combine
weather forecast and machine learning, while medium- and long-term forecast mainly use machine
learning methods to serve as a reference for the future electricity purchasing plans of Taipower (the
public utility retailer).
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Discussion on Assessing the Impact of the Popularization of Electric Vehicles on the

Power Grid
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Abstract

In view of the twelve key strategies for net zero emissions by 2050, indicative targets for bus
and government vehicles by 2030 are proposed to reduce carbon emissions. This article therefore
collects foreign practices for evaluating the impact of the popularization of electric vehicles on the
power grid to serve as a reference for the participants of the domestic electric power industry and

related units.

BR R EE (Key Words) @ E49:(5 (Power Grid Assessment) ~ 25 /] 2.4 (Power System) - Z5Hfj =
(Electric Vehicles) °

I AT R



RREBRRF MR X4

Reviews of the Decarbonization Paths in the Asia-Pacific Region

3R = Ak L ak
Chang, Ren-Rong Yang, Ming-Wei

¥ s i % * F e
Kao, Ching-Ting Lin, I-Hsiu Huang, Ya-Ling

m E

AL FoiRH5 5 B B 5% R b 1 B B 1 R B A1 R B o B s BE R il Z (BB (B (L9 > At 25
e B T RO 6 A b S5 3% R S ME B SR BRI AR B 5 T 2 B A D& & & BB OB bt
= BEE B r] RE S N EE - e A& S - R E LI FEEREARIAT CCUS £iify
B EEAEEE RESR > EPAOHAR - RIS TR B R Z RN A AR sk
PR > (AT At B i 1R BE TR o] E & /2 P RSN B 5 [ AV Z — -

ASCE BB E = R AR bR ET S5 AR BT E P I R B AG T 2E - BRI R B T e
ATRERYPRER - ATIE R EERRES > R B S BEARRRRMHES - DUR/ DR A 38 )
P& B BT BA B R IR AN SR AR AR - 1T 5 /8 BB A 5% P I B 2 B PR BISIEL > At
AEB i B s B 5 B HYAE DU B T RE PR E - SR B GBI E A Z AR R ES IS AR & -

Abstract

This project aims to conduct research on Taipower’s development of low carbon value chains,
such as carbon capture, utilization and storage (CCUS) and hydrogen energy technology. Its main
content includes compiling the decarbonization plans of leading countries in the Asia-Pacific region
in terms of decarbonization technology development plans, and the difficulties that they may
encounter in formulating or developing decarbonization plans. The potential value of applying low-
carbon fuels and CCUS technologies is particularly important for the power generation sector in the
Asia-Pacific region. Taking Japan, South Korea and Singapore as examples, due to restrictions on
the development of renewable energy, importing low-carbon energy from neighboring countries may
be one of the most attractive options in the short to medium term. This article explores the overall
decarbonization plans of the three countries mentioned above and the decarbonization plans of their
power sectors. In order to cope with possible challenges, these countries must develop comprehensive
strategies, such as the integration of renewable energy technologies, to reduce their reliance on
liquefied natural gas and coal fuels in the transition phase of the energy transition. Since Taiwan
faces similar challenges to the above-mentioned countries, this project hopes to develop a
decarbonization path plan suitable for Taiwan to introduce by observing the challenges these
countries may encounter.
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Conversion of Natural Gas Units to Hydrogen Co-Firing
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Abstract

This article aims to explore the strategy of hydrogen co-firing for natural gas units to reduce
carbon emissions. Although the proportion of thermal power generation will decline over the years,
thermal units will still play a crucial role in ensuring stable power supply during the transition to net-
zero emissions by 2050.

Hydrogen does not produce carbon dioxide when it burns. If the hydrogen co-firing technology
can be successfully developed, it will be able to significantly reduce carbon emissions. In this article,
we analyze various hydrogen co-firing technologies and introduce the applications of companies
such as Ansaldo Energia, Siemens Energy, and General Electric (GE).

The research results show that hydrogen co-firing in gas-fired units is a feasible means of carbon
reduction, but the characteristics of hydrogen, infrastructure, emission control and safety issues need
to be considered. If the above challenges can be improved and the technology can be applied on a
large scale, hydrogen co-firing will become an important strategic option for the power sector’s net

zero transformation.
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Abstract

Since the billing of solar photovoltaic (PV) energy storage system must be coordinated with the
flexible dispatch of the system operator, the charge/discharge amount of energy storage systems and
the power generation of solar PV shall be calculated based on the load profile every 15 minutes, and
different flexible charge and discharge periods are subject to different rates. In addition, when solar
PV and energy storage operators at the same time engage in power wheeling business, Taipower has
to install multiple sets of electricity meters at the specific site, which makes the billing pattern
especially complicated. In the future, in response to the growth of renewable energy, the promotion
of solar PV and energy storage systems to increase the flexibility and dispatchability of system
operation requires relevant performance analysis and in-depth research to facilitate Taipower’s policy
implementation and review of contract content and relevant regulations.

In this project, we not only expand and revise the TaiPower Renewable Intermediary System’s
functions to cope with the adjustment of time-of-use tariff, solar PV energy storage billing, multi-
level meter merger pattern for co-booster stations, and offshore wind power dual-loop meters, but
also utilize the big data of AMI meters to analyze the charge/discharge patterns of solar PV system
and energy storage batteries, so as to propose feasible big data application methods to serve as a
reference for future energy development and promotion of demand response program.
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Power Control Strategy to Achieve Net Zero Carbon Emission for Green Charging Stations
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Abstract

This article explores the power control strategies of a net-zero carbon emission DC charging
station (green charging station), which is composed of a power control system, energy storage
systems, renewable energy sources and DC chargers. Through the adjustment of renewable energy
and energy storage systems, not only net-zero carbon emissions can be achieved, but also the
electricity used to charge electric vehicles can be ensured to be 100% from green energy.

Currently, the power supply for charging stations still relies on the grid, which makes it difficult
to cope with voltages and frequency fluctuations of the grid, and cannot achieve genuine green
charging, as the electricity source for charging still emits greenhouse gases. The new generation of
green charging stations use multiple high-power DC chargers operating in parallel to improve
charging efficiency and shorten charging time. It also integrates renewable energy and sets up energy
storage systems to provide stable power output. The aforementioned system not only improves
performance, but also provides a means for charging stations to achieve net-zero carbon emissions.

Green fast charging stations that operate autonomously (not connected to the grid) rely on
advanced power system control technology to ensure stable power supply and efficient use of
electricity. In summary, the use of renewable energy, energy storage technology and advanced power
management systems can effectively support the continuous operation of charging stations under
various environmental conditions.
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