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This study employs a systematic and
scientific approach to explore the future
development path of Taiwan's power
industry through 2035, with a particular
focus on how to support Taipower's
decarbonization needs. The research is
guided by two primary aims: (1) to identify
feasible strategic options that enable
Taipower to meet its carbon reduction
needs by 2035, and (2) to translate these
strategies into a time-based roadmap to
provide a reference for long-term planning
and policy making.

The Scenario-Based Strategic
Roadmapping (SBSR) methodology is
adopted for constructing three distinct
scenarios—most favorable, most likely,
and least favorable—through scenario
analysis. These scenarios serve as
the analytical foundation for evaluating
Taipower's potential decarbonization
pathways. Drawing on insights from internal
executive discussions at Taipower, the study
identifies three critical issues on the power
generation side for in-depth analysis. There
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2035 Taiwan Power Prospective Scenario Planning Study

are increasing the share of hydrogen co-
firing, expanding the deployment of Carbon
Capture and Storage (CCS) technologies,
and enhancing the contribution of renewable
energy sources.

Building on this foundation, the study
conceptualizes the causal relationships
among key influencing factors and derives
seven actionable decarbonization strategies:
(1) development of offshore photovoltaic
(PV) systems, (2) upgrading of onshore
wind power infrastructure, (3) procurement
of auctioned offshore wind power, (4)
development of deep geothermal energy,
(5) hydrogen co-firing in gas-fired power
generation, (6) CCS implementation
in gas-fired power plants, and (7) CCS
implementation in coal-fired power plants.

Finally, the study presents time-
based strategic roadmaps for each of the
seven strategies under the three scenario
conditions. These roadmaps provide a
structured framework for Taipower's strategic
planning and operational decision-making to
meet its carbon reduction needs by 2035.
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Preliminary Research on Optimization of R&D Key Performance
Indicators

In response to the sustainable
development trend and national Net-Zero
mandates, and driven by external scrutiny
on the R&D effectiveness of Taiwan
Power Company (Taipower), this research
proposes a refined management strategy.
We utilize international benchmarking and
expert consultation to develop optimized
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R&D Key Performance Indicators (KPls)
and a future-proof performance evaluation
mechanism. These tools provide Taipower's
Research Institute with the means to
effectively assess realized benefits, ensure
policy compliance, and strategically
guide the company toward organizational
sustainability.
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Strategies for the Power Sector Amidst Global Carbon Neutrality Trends

Amidst the active global formulation
of net-zero response strategies, the
collection and analysis of pathway planning
methodologies, planning outcomes,
and key decarbonization technologies
adopted by international power sectors
and utilities have become the primary
imperative for Taipower's research
division. This undertaking is essential for
assisting Taipower in formulating a net-
zero development strategy that aligns
with international trends.Specifically,
hydrogen energy is universally recognized
as a pivotal energy carrier and storage
technology, destined to play a critical
role in the future net-zero power system.
Consequently, beyond merely maintaining
a comprehensive grasp of hydrogen
technological trends, conducting a cost
assessment of the hydrogen supply chain
is a crucial precursor for domestic hydrogen
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application. Economic viability is often
a determinant factor in policy planning,
directly influencing technological feasibility
and deployment timelines.This project
entails a comprehensive literature review
and analysis regarding net-zero pathways
adopted by power sectors and public utilities,
both domestically and internationally.The
primary objective is to develop a national
power supply and demand planning model
to simulate the 2050 net-zero trajectory for
the domestic power sector.Furthermore,
the study will conduct data collection and
analysis focusing on global development
trends in hydrogen and ammonia
technologies. A specific methodology for
assessing future import costs of hydrogen
and ammonia will be established and utilized
to evaluate the projected procurement
costs of these fuels for the nation's power
generation sector.
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The Forecast and Benefit Analysis for the Suppression of Demand
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Response on Day and Night Peak Load

This study aims to address the impact
of these changing load patterns on Taiwan's
power system, TPC has adjusted both
the peak/off-peak periods of time-of-use
(TOU) and the content of demand response
(DR) load management measures. TPC
evaluates the effectiveness of these new
measures in curbing both daily and evening
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peak loads on the power system and
forecasting the performance of demand-
side management over the next 15 years.
This information, combined with TPC's long-
term load forecasts and electricity demand
projections, serves as a reference basis for
the refinement of various ongoing measures.
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This study investigates the feasibility
of establishing an innovative certification
mechanism for electricity generated from
CCS-equipped power plants. The primary
objective is to develop a robust framework
encompassing monitoring, verification, and
information disclosure protocols tailored to
CCS applications, thereby facilitating the
institutionalization and commodification of
the environmental benefits derived from
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Formulating Specifications for Carbon Abated Electricity Certificate

carbon-abated electricity. This framework
serves as a foundational step toward the
establishment of a Carbon-Abated Electricity
Certificate (CAEC) mechanism. In terms of
technical standard development, the project
team collaborated with the British Standards
Institution (BSI) to co-draft an international
standard applicable to carbon-abated
electricity from CCS-equipped plants.
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CCS +CAE C+CPPA+GF (Green Finance)

(Corporate Power Purchase Agreement)
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Currently, the market demand of the
electricity trading platform is determined
by subtracting the ancillary service
capacity not subject to competitive bidding
from the total system ancillary service
requirement. However, this method only
partially reflects the actual market demand
and the value such services bring to the
system. Therefore, it is necessary to
consider adjustments based on academic
perspectives and the practices of advanced
international power grids. Drawing on
international experience, several advanced
power systems have adopted the concept
of the Operating Reserve Demand Curve
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Study on the Establishment of Market Monitoring and
Improvement of Efficiency of Electricity Trading Platform

(ORDC), which integrates a variety of
market and system-related information and
effectively links power system reliability
needs with market operations. In addition,
to ensure robust market operation, the
electricity trading platform operator must
continuously enhance mechanisms for
monitoring bidding behavior and market
settlement outcomes, as well as develop
appropriate responses for mitigating market
power and handling market anomalies.
These efforts should align with the
platform's stage of development, human
resources, and technical capabilities.
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Enhancing Renewable Energy Retail Operations through

Contractual Risk Managemen

This study investigates strategies to
enhance renewable energy retailing in
Taiwan, focusing on three risks derived
from intermittent generation: balancing,
shape (profile), and volume risks. While
international markets such as Japan,
the UK, and California use unbundled
certificate systems to allocate these risks
effectively, Taiwan's "Green Power First"
policy and bundled certificate framework
pose unique challenges. Currently, Taipower
absorbs balancing risks, while retailers face
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significant difficulties with shape mismatches
and surplus energy (volume risk). Analyzing
Taipower's recent "Flexible Allocation Pilot
Program," this study evaluates methods
to mitigate these operational hurdles. The
study concludes that refining Renewable
Power Purchase Agreements (R-PPAs) and
market rules to reflect international practices
is crucial to fostering a resilient market,
balancing stakeholder responsibilities, and
ensuring sufficient green energy supply.
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The Chemical Cleaning Technologies of Supercritical Boiler for
the Linkou Power Plant and Applications

This study simulated the possible
impact of different chemical cleaning agents
on furnace tubes through small-scale
cleaning tests to find out the basic cleaning
characteristics of different cleaning agents.
During the study, 15 furnace tubes retrieved
from the Linkou Power Plant were used for
pre-cleaning background investigation, 2
trial cleaning preparations and 10 formal
furnace tube cleanings were carried out.
The agents used included natural water,
ammonium citrate, methyl glycolic acid,
EDTA sodium salt and EDTA ammonium
salt for comparative testing. From the start
TO, after reaching the specified temperature
(95°C), the chemical cleaning simulation
was carried out for 7 hours, and the iron ion
concentration was collected every hour for
endpoint analysis. During the test, cleaning
and corrosion occurred simultaneously. By
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observing the cleaning efficiency, cleaning
completion rate, scale removal rate and
cleaning power, the cleaning agents were
compared. EDTA.2Na and EDTA.2NH, were
the best, with cleaning efficiencies of 1.43
and 1.47 respectively, and scale removal
rates of 97.66% and 97.11% respectively,
which met the indicators of good cleaning
agents. The corrosion risk can be reduced
by combining them with suitable corrosion
inhibitors. The total iron concentration
dissolved after cleaning can reach 940~1040
(mg/L). According to the saturated iron ion
concentration, the two can be advanced to
3.66~4.94 hours after the temperature is
fully heated and 3.39~4.73 hours after the
temperature is fully heated. The total iron
removal rate of EDTA wastewater evaluated
by the acid-base adjustment method can
reach 99.90%.
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Evaluation of Reuse of Microalgae Cultivation in Mass Production

The condition of global warming is set
to not exceed 2°C. It is a new challenge to
reach the balance of the carbon reduction.
Many technologies of the cultivation and
application for microalgae have been
developed all these years. The economic
applications of algae can be classified into
four categories: energy, fertilizer, feed/food
and chemical/medicine. We used basic
experiments to understand the difficulty
of development of biological and non-
biological technologies and conduct related
resource utilization assessments. Spirulina
as fertilizer has a significant increased
benefits on the growth of tomato stems
and leaves by 113%. The spirulina's fruit-
promoting effect is second to the general
fertilizer. Spirulina as feed for fish meets the
normal standard value of the environment.
The behavior of swallowing spirulina powder

LSS Bl B

at the bottom is typically active. Microalgae
biomass fermentation has problems with
the bacteria that need to be controlled,
but the consumption rate is greatly
advantageous. The purity of phycocyanin
extracted from Spirulina can reach 4.046,
which has the potential for medical and
economic applications. In terms of breeding
technology, the recirculating aquaculture
system (RAS) of fish and algae symbiosis
is a key of cycle unit. Process optimization
design can enhance sustainable
competition. The economic benefit value
of carbon fixation for products was initially
estimated. Food from algae powder, skin
care products and phycocyanin are the
most valuable. The projects were arranged
to establish a microalgae circular economic
pyramid.
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Recycling Improvement Assessment of Taichung Power Plant
Wastewater Treatment Process

Since the current wastewater treatment
procedures in power plants are mainly
based on discharge after treatment, in the
face of increasingly stringent environmental
regulations and the increasing emphasis on
in-plant water recovery rates, it is necessary
to evaluate the feasibility of wastewater
recycling in the entire plant.

This project conducts relevant tests and
evaluations on the treatment and recycling
of comprehensive wastewater and flue
gas desulfurization wastewater, in order
to propose feasible process improvement
plans, recycled water usage methods, and
zero-discharge verification.

Combining previous research and the
results of this project, it is confirmed that
the recycled water from the comprehensive
wastewater can be used as an alternative

RESS BN A%

water source for raw water. This project
also tested degassing membrane ammonia
nitrogen wastewater treatment technology,
which can be used for ammonia nitrogen
treatment in existing wastewater plants
to reduce the risk of ammonia nitrogen
exceeding standards in comprehensive
wastewater and FGD wastewater.

This project confirms the impact of
replacing raw water with comprehensive
wastewater recycling water on the flushing
frequency and chloride ion equilibrium
concentration of the FGD absorption tower,
and completes the FGD wastewater zero
discharge program test, which can be used
as a reference for future power plants
to improve overall wastewater recycling
applications.
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Research and Development of Automated Technology for Algae
Cultivation Experiments

This study focuses on the research and
practice of microalgae (Haematococcus
pluvialis) cultivation from traditional methods
to automation, with an emphasis on the use
of artificial intelligence (Al) technology to
remotely monitor algae cells and select the
best ones.

1. Three core automation technologies:
Automation technology mainly includes
three parts: (1) Establishing a remote
environmental monitoring system to record
environmental changes; (2) Training a CNN
deep learning image classification model; (3)
Integrating with the mobile phone software
LINE to implement real-time algae cell
recognition function.

2. Establishment and of the remote
monitoring system: The remote monitoring
system is used to observe the growth status
of algae and changes in environmental
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factors in the cultivation field. The system
uses high-specification hardware to monitor
the simulated climate temperature control
conditions, light source, and aeration
equipment operation status in the laboratory,
and to trace the causes of physiological
adversity in algae.

3. Using Al to Select Algal Cells:
Traditional algae screening is time-
consuming, labor-intensive, and highly
reliant on experience. This study employed
CNN deep learning image classification to
weed and select Haematococcus pluvialis
cells. Images were classified into two
categories: good growth potential (imggood)
and poor growth potential (imgbad). Training
was performed using the VGG19 model,
achieving an accuracy of 0.9122 for batch
subculture screening.
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Feasibility Assessment of Using Al to Evaluate Material

Degradation in Cycle Water of Generator System

Combined Cycle Power Plants enhance
power generation efficiency by recovering
waste heat from gas turbines, thereby
reducing fuel consumption and operational
costs. However, Flow-Accelerated Corrosion
(FAC) remains a primary failure mechanism
in Heat Recovery Steam Generators
(HRSG). This study evaluates the feasibility
of utilizing an Artificial Intelligence deep
learning system for the automated, real-time
interpretation of material aging.

Implementing the YOLO v11 model, the
system was trained on a comprehensive
dataset comprising historical on-site
metallographic images and laboratory-aged
specimens. The results indicate a superior
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accuracy rate of 99.2%, significantly
outperforming alternative models, with
zero cross-level misclassification. Practical
validation using routine monitoring
specimens confirmed the system's excellent
reproducibility in quantifying the degree of
material spheroidization.

This research successfully establishes
an automated diagnostic tool that provides
an objective, quantitative basis for
evaluating material degradation. Compared
to traditional manual interpretation, this Al
technology significantly enhances inspection
efficiency and consistency, offering a reliable
standard for boiler tube life assessment.
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Mutual Development of Carbon Capture and Storage ~ Carbon Credit and Allowance

GHG emissions gradually increasing,
leading to global warming. Resulting climate
change affect all regions of the world, and
have already had widespread impacts
on the economy, food and water source
security. To reduce the loss and damage
caused by the greenhouse effect, it is crucial
to use policies and carbon pricing tools to
enhance the effectiveness and incentives of
GHG reduction.

Gathering literature and information
to study the interaction between CCS
and carbon credit. First, introduce the
international development of carbon credit,
the trend of carbon pricing mechanisms,
the policies from the major countries and
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Taiwan. Carbon tax and carbon emission
trading cover 30% of global GHG emissions.
Most of these mechanisms cover power
and industrial sectors, generating 100 billion
USD revenue last year, and still have a lot
of potential to growth. In addition, current
status and trend of CCS, as well as its role
in carbon pricing mechanisms. Currently,
the development of global CCS projects and
technologies is growing, cost of CCS facility
and operating remain higher than the current
average ETS price. This makes emitters
less attractive actual construction and
operation. Therefore, most of CCS plans are
supported by government funding or from
carbon pricing mechanisms revenue.
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The Study of On-Line Evaluation and Solvent Lifetime Based on
Chemical Absorption Carbon Capture

The energy sector accounts for
over 60% of our country's total carbon
emissions, making the development of
low-carbon power generation technology
crucial for achieving the government's 2050
Net-Zero goal. Among various Carbon
Capture, Utilization, and Storage (CCUS)
technologies, post-combustion carbon
capture (PCCC) is the most mature and
proven method for carbon reduction. This
study focuses on the chemical absorption
method for PCCC, investigating how to
analyze and evaluate the operational solvent
to ensure capture efficiency and guide
maintenance. While advanced analytical
instruments (capable of precise qualitative
and quantitative analysis of degradation
products) exist, their use requires
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professional operation, complex sampling,
and expensive standards. Furthermore,
many proprietary solvent manufacturers
prohibit high-precision analysis. Therefore,
this research uses simple online analytical
techniques to monitor three physical
parameters: pH value, electrical conductivity,
and refractive index, to assess solvent
degradation during operation. The results
show that if the lean solvent pH value drops
below 10 or the refractive index exceeds
1.385, the solvent is deemed excessively
degraded, has lost its CO, capture ability,
and needs replacement. The change in
electrical conductivity provides a real-time,
online analysis of CO, capture efficiency,
serving as an excellent performance
indicator.
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Micro-Test Zone of the Carbon Capture Pilot Plant: Evaluation of
Long-Term Life Cycle for Solid Adsorbent

With global CO, levels rising—NOAA
reported a 2025 average peak of 426.82
ppm—Taiwan amended the Greenhouse
Gas Reduction and Management Act to the
Climate Change Response Act on January
10, 2023. This legislation codifies the "2050
Net Zero Emissions" goal, strengthening
national greenhouse gas regulation.

This study evaluates a Vacuum Pressure
Swing Adsorption (VPSA) system for CO,
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capture, covering pretreatment, parameter
optimization, and adsorbent longevity.
Results show that pretreatment effectively
removes sulfur oxides and moisture
to protect adsorbents, while optimized
operations yield high CO, purity and
recovery. The findings confirm the industrial
feasibility and cost-efficiency of solid-state
adsorption technology.
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Geological Baseline Monitoring and Research for the Taichung Power Plant Site

Geoscience monitoring remains an
indispensable component of carbon
sequestration projects. Before CO, injection,
it serves to establish environmental
background baseline values; during the
injection phase, it provides the basis for
determining whether the CO, injection
activities are causing environmental
changes; and after injection is complete,
it becomes the scientific data used to
determine the long-term safety and security
of the storage site. This research focuses
on ground deformation and ground motion
monitoring, synthesizing and analyzing
existing ground deformation data collected
from previously established monitoring
stations, and comparing them with data from
neighboring stations set up by other entities.
New ground deformation monitoring stations
were established during the project period
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to increase the density and completeness
of data distribution. Furthermore, seismic
wave data and appropriate bandpass
filtering were utilized to analyze the
ground motion signal characteristics in
the Taichung Power Plant (TCPP) and
Changhua Coastal Industrial Park areas.
The applicability of emerging ground motion
monitoring technology was successfully
evaluated for use around the power plant
site, and a signal-to-noise ratio analysis
and comparison with data collected by
conventional seismometers were conducted.
This study successfully established a portion
of the surface monitoring data background
values for the TC Power region, which can
serve as a valuable reference for future
CO, injection projects. Additionally, this data
can be utilized as educational and outreach
materials for public communication efforts.
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Economic Analysis of Installing Carbon Capture Facilities in Power Plants

Since the Industrial Revolution,
emissions of all types of greenhouse gases
have been increasing, especially in recent
years with an accelerating trend. Among
these, CO, contributes the largest share of
all major greenhouse gases. Carbon capture
and storage (CCS) is a technology that can
reduce large amounts of CO, emissions, and
a preliminary evaluation will be conducted
on the integration of CCS technology into
power plants.

First, summarizes the latest development
and trend of CCS and CCS technologies.
Next, provide a brief introduction to CCS
Techno-Economic Analysis tools. Then,
analyzes various types of CCS projects and
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CCS cost trends of gas-fired power plants
with CCS. At the same type of unit, when
capture rate are about 50%, 90% and 98%,
the LCOE are 3,876 TWD/MWh, 4,490 TWD/
MWh, and 4,619 TWD/MWh. Respectively,
avoidance costs are 2,297 TWD/ton CO,,
2,166 TWD/ton CO,, and 2,091 TWD/ton
CO,. As the capture volume increases, the
overall cost and LCOE are also increasing,
on the contrary avoid cost decrease. The
higher capture capacity of CCS system,
the higher overall cost and LCOE, while
the lower of the avoid cost. Therefore, the
development and development of CCS still
require policy and financial support.
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Study on SCR Catalyst Cleaning and Regeneration Test at Linkuo Power Plant

The SCR catalysts used at Linkou
Power Plant are all imported and mainly
made from rare metals like titanium,
vanadium, and tungsten, which makes
them expensive. By regenerating spent
catalysts to extend their lifetime, it can save
on purchasing costs and reduce the amount
of solid waste. This study conducted a
regeneration method using a self-developed
microbubble washing technique, combined
with sulfuric acid and ultrasonic. When
CO, microbubbles and sulfuric acid were
combined with active metal additives like
NH,VO,; (WO,), the recovery rate can reach
94.2%, which is close to the activity of new

LSS Bi B

catalysts. We also analyzed the wastewater
from the regeneration process and treated
the water with chemicals like FeCl;, TMT,
NaOH, and polymer flocculants, both pH
and SS could be well controlled. Arsenic
dropped from 0.679 mg/L to below 0.05 mg/
L, and iron from 57.9 mg/L to below 0.2 mg/
L. They also dropped to levels much lower
than the limits. Finally, we did an economic
analysis based on one unit at Linkou Power
Plant. Regeneration will become competitive
if the catalyst lasts more than 11,200 hours
or the regeneration cost is less than 72% of
the price of a new catalyst.
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Temperature Numerical Analysis and Thermal Control Plan for

Mass Concrete of Transmission Tower Foundations

To understand the impact of different
sizes on the temperature field, the highest
temperature and core-surface temperature
difference are simulated under different
seasons and adiabatic temperature rise
conditions for foundation piles and large
beam components of different sizes without
using insulation materials. When the core
temperature and core-surface temperature
difference exceed the limits, repeated
simulations of appropriate insulation pad
placement or pouring temperature are
conducted to ensure that the components
meet the mass concrete requirements of a
core temperature < 70°C and a core-surface
temperature difference < 20°C.

Through temperature field simulation

MEAE B8 5k

studies, the formulation of temperature
control plans, and the final on-site execution
analysis, the temperature control process
and steps of the massive concrete for the
tower foundation have been confirmed.
By applying insulation measures, the
requirements outlined in the construction
guidelines were met. During the summer,
due to on-site environmental conditions,
temperatures may exceed the predicted
range. In the future, it may be considered
to add temperature-reducing agents (such
as hydration heat inhibitors) or embed a
circulating water system to ensure that the
massive concrete meets the temperature
control requirements.
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Study on the Mechanical Properties of Concrete with Different
Content of Ash Pond Ash

This study primarily investigates the
mechanical and durability properties of
concrete made from Taichung pond ash at
varying sand replacement ratios (0%, 20%,
40%, and 60%), with a water-binder ratio
(w/b) of 0.55, a total binder volume of 400
kg/m3, and fly ash as a 36% binder. Two
reference mixes for non-structural pond ash
concrete blocks are also provided.

Taichung pond ash, a mixture of fly ash
and bottom ash, typically contains chloride
ions exceeding the standard for concrete
aggregate (0.012%). Properties such as
particle size, specific gravity, and moisture
content vary by location. A higher proportion
of pond ash replaces sand, resulting in a
lower unit weight of pond ash concrete and
requiring more chemical agents. In terms
of compressive and splitting strength, a
higher proportion of pond ash replaces
sand, resulting in lower strength. However,
these strengths remain nearly unchanged
with aging. Using a rapid chloride ion

REAS - BM - A

penetrometer, the cumulative charge of
pond ash concrete consistently remained
below 2,000 coulombs, indicating a low
chloride permeability rating. Under the
same offshore conditions, wave-breaking
blocks made with pond ash instead of sand
require a larger volume than conventional
concrete to maintain the same stability.
Considering concrete's workability,
unit weight, mechanical properties,
durability, and material cost, a 20% to
40% replacement ratio of pond ash for
conventional fine aggregate is considered
optimal. However, there may be concerns
about the applicability of using ash pond
ash in wave-breaking blocks or cubes. The
amount of heavy metal dissolution from
ash pond ash meets the requirements for
port filling. Based on processing costs and
energy conservation and carbon reduction
considerations, it is recommended to use it
in port filling first.
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Feasibility Study on the Production of Wood Pellets from Domestic
Timber for Power Generation Units

To support Taiwan's energy transition
and Taiwan Power Company's (TPC)
carbon targets, this study evaluates the
technical and environmental feasibility of
producing wood pellets from six domestic
timber species (three coniferous and three
broadleaf). Life cycle analysis demonstrates
a significant carbon advantage, avoiding
over 200 kg CO.,e/t compared to imported
fuels. While xylem components (heartwood
and sapwood) across all species met CNS
17225-2 |1 standards, bark consistently
failed due to excessive ash content (up

RESS - BR - 53%:

to 6.33%) and chemical levels, making
debarking mandatory. Furthermore, certain
hardwoods faced heartwood contaminant
restrictions for premium markets.
Consequently, a graded application strategy
is recommended to optimize resource
allocation. Future research must focus on
optimizing whole-tree pelletizing ratios and
conducting a comprehensive economic
analysis of drying and debarking costs to
ensure the long-term competitiveness of the
domestic supply chain.
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Feasibility Study on Carbon Storage Technology of Construction Materials

Cement is a pivotal material in the
construction industry. As the sector faces
increasing demands for decarbonization,
current strategies extend beyond merely
reducing concrete carbon emissions
by partially replacing cement with
Supplementary Cementitious Materials
(SCMs)—such as fly ash and slag powder.
The industry is also actively developing
technologies, including direct carbonation,
indirect carbonation, carbonated mixing,
and carbonated curing. These innovations
promote the sequestration of carbon dioxide
CO, within concrete, thereby contributing
to the achievement of low-carbon goals.
These carbonation technologies enable
recycled concrete aggregates and steel slag
waste to sequester carbon and undergo

FRENS B F%

circular utilization. Additionally, carbonated
mixing and the carbonated curing of
precast materials, when using optimized
CO, dosages, provide two benefits: carbon
storage and improved physical properties.

Regarding business models for carbon
sequestration in construction materials,
several enterprises have already invested in
pilot projects and commercial applications
of related technologies. Notably, some
manufacturers are introducing flue gas
from power plants directly into the material
carbonation process. Based on these
commercialized and certified carbonation
technologies, it can be inferred that the
application of construction materials in
carbon sequestration is feasible
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Assessment of Carbon Reduction of Wooden Structures in Buildings

To support Taiwan's energy transition
and Taiwan Power Company's (TPC)
carbon targets, this study evaluates the
technical and environmental feasibility of
producing wood pellets from six domestic
timber species (three coniferous and three
broadleaf). Life cycle analysis demonstrates
a significant carbon advantage, avoiding
over 200 kg CO.,e/t compared to imported
fuels. While xylem components (heartwood
and sapwood) across all species met CNS
17225-2 |1 standards, bark consistently
failed due to excessive ash content (up

LSS Bl B

to 6.33%) and chemical levels, making
debarking mandatory. Furthermore, certain
hardwoods faced heartwood contaminant
restrictions for premium markets.
Consequently, a graded application strategy
is recommended to optimize resource
allocation. Future research must focus on
optimizing whole-tree pelletizing ratios and
conducting a comprehensive economic
analysis of drying and debarking costs to
ensure the long-term competitiveness of the
domestic supply chain.
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Research on Ecological Inspection and Ecological Impact Assessment During
the Construction Stage of Hsinta Power Plant Combined Cycle Renewal Project

This study represents the first fully in-
house ecological inspection and impact
assessment project conducted by the Taiwan
Power Research Institute for a public-
works development, with no outsourcing
involved at any stage. Focusing on the
construction phase of the Hsinta Power
Plant Combined Cycle Renewal Project,
we compiled long-term ecological datasets
from the Yongan Wetland—covering birds,
fish—shrimp—mollusks, Odonata, and water
quality—and harmonized them under the
national biodiversity data standard. We then
constructed multi-scale GIS layers for the
project footprint, the nationally important
wetland (41.25 ha), the 22-ha artificial
habitat, retained salt-pan wetlands, and
surrounding buffer zones. Using GIS-based
spatial overlay, habitat-use and hotspot
analyses, and a three-dimensional impact
matrix (receptor x stressor x construction
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phase), we classified potential construction-
stage impacts into graded zones and
identified targeted mitigation for high-impact
areas, including noise and light reduction,
water-level and habitat management,
and focused monitoring indicators and
frequencies. The results demonstrate
that this report fully complies with the
legal requirements of Taiwan's public-
works ecological inspection framework,
while providing operational products—
standardized datasets, GIS layers,
checklists, and procedures—that can be
directly applied to construction management
and external communication. In doing
so, the project establishes Taipower’s
independent technical platform for ecological
inspection, and clearly showcases the
company's professional capacity in
ecological assessment, spatial analysis, and
engineering—environment integration.
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Short-term Effects of the Coal Ash Structures on Marine Ecology

Using coal ash, the by-product of coal-
fired thermal power plant, to construct hollow
bricks or artificial reefs could be a win-win
situation for circular economy and restoration
ecologty. Most previous studies have found
out that the human-made coastal defense
structures, including seawalls, tetrapods,
or wave breaker blocks, could convert the
surrounding habitats gradually into coral
reef communities and increase the local
biodiversity after setting up appropriately.
However, these studies are rarely concerned
the short-term transformation, especially the
physical disturbances and primary changes
of the benthic organisms under the coastal
defense structures. This study has tracked
the spatial and temporal changes of the 3D
printing coal ash structures for observing
the restoration of benthic communities
after physical disturbances and the coal
ash structure construction. Although the
benthic communities by higher taxonomic
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groups show static, the diversity of marine
nematode communities slightly increase
after one month of the coal ash construction.
In addition, the dominant species on the coal
ash structures represent distinguish between
outer and in ner parts of the water inlet of
the Shen'ao Power Plant. The coal ash
structures made by 3D printing technology
keep rough surface to increase the
attachment potential of marine organisms,
easily design decorated, assembled by
small unit modules artifitial reefs, reduce
the cost and serve the ecological functions.
This study shows that the short-term effects
of coal ash structures are indistinct, and the
benthos are quickly adapted the present of
the structures and restored the ecological
dynamic equilibrium. In the future, we
should keep the long-term assessment for
understanding the compatibility between
coal ash materials and marine organisms
and the feasibility of coal ash artificial reefs.
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Development of Management System for Li-battery Second Use

In response to the global energy
transition and the promotion of circular
economy practices, second-life lithium
batteries have been recognized as a
promising solution to enhance resource
efficiency while supporting stationary
energy storage applications. However,
retired batteries typically exhibit significant
variations in performance, aging conditions,
and safety characteristics. Applying
conventional battery management strategies
designed for new or automotive batteries
may lead to reduced system reliability and
increased operational risks. Therefore,
developing management and dispatching
approaches tailored to second-life battery
applications is a critical challenge.

This study focuses on second-life
lithium batteries with the objective of
establishing an analytical framework for a
smart battery management system (BMS)
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capable of supporting autonomous control
in second-life applications. The research
integrates battery dismantling and failure
analysis of retired lithium iron phosphate
(LFP) battery modules to identify internal
degradation mechanisms associated with
voltage abnormalities. In addition, a second-
life battery energy storage system was
deployed for field operation to evaluate
the impacts of different charge-discharge
schedules and electricity pricing schemes on
thermal behavior, aging risks, and economic
performance. Furthermore, system-level
operational data were combined with single-
cell cycling tests to develop an equivalent
cycle (Eq-Cycle) degradation model based
on cumulative SOC variation. The proposed
approach provides a practical basis for
lifetime assessment and operational
optimization of second-life battery systems.
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A Study on Combustion Characteristics of Coal Co-Firing with Low Carbon Fuels

SRR

X

Although the generation mix for thermal
power units is planned to decrease annually
as part of our nation's carbon reduction
pathway, these units will still be responsible
for maintaining a stable power supply during
the transition to 2050 net-zero emissions.
Consequently, reducing emissions from
these units is a key carbon reduction
strategy. One viable approach is to use low-
carbon alternative fuels (such as hydrogen,
ammonia, or wood pellets) for co-firing.

Hydrogen co-firing in gas-fired units
and ammonia co-firing in coal-fired units
represent advanced, forward-looking
technologies; by utilizing blue or green
hydrogen/ammonia, these applications offer
a viable pathway toward achieving low or
zero carbon emission targets. However,
this co-firing technology is still in the
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developmental phase and is not expected
to mature by 2030. Therefore, it is difficult
to achieve substantial short-term carbon
reduction benefits for thermal power units.
Nevertheless, investing in relevant research
is essential to mitigate the risk for our
company when introducing these advanced
technologies in the future. Compared to
gas-fired units, coal-fired units have higher
carbon emissions, so successfully adopting
low-carbon fuel co-firing technology would
yield greater carbon reduction benefits.
Consequently, it is necessary to conduct
research on the combustion characteristics
of co-firing coal with low-carbon fuels.
This will help us understand the problems
that arise from co-firing and find solutions,
thereby lowering the risk associated with the
company's future technology adoption.
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Short-Term Load Forecasting Analysis and Power Information
System Implementation in Kinmen Island

To address the challenges of
intermittency and load variability resulting
from the rapid integration of renewable
energy in Kinmen's low-carbon island
initiative, this study developed a short-
term load forecasting technique combining
a fuzzy neural network with a decade
average method. Concurrently, recent
power supply and demand data from
Kinmen, including fossil fuel generation,
renewable energy output, energy storage
system operations, and meteorological
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information, were analyzed to provide an in-
depth understanding of the power system's
operation post-grid connection of large-
scale solar and energy storage systems.
Furthermore, to enhance load forecasting
accuracy, and in consideration of the
interconnection between Greater and Lesser
Kinmen's power systems and the expansion
of energy storage, Little Kinmen's power
information was integrated into the power
information platform, and an event calendar
input option was designed.
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Development and Application of Cloud Image Forecasting Model

RETR PR

The intermittent and uncontrollable
characteristics of PV presents the major
challenge for grid integration and power
dispatch. Mild effects include system
frequency instability and excessive voltage
fluctuations in regional grids; severe
consequences could lead to transmission
line congestion and widespread voltage
instability. To mitigate the uncertainty
associated with PV power generation, TPRI
current operational forecasting models
primarily use various types of environmental
observation data and numerical weather
prediction (NWP) data as inputs. These
models can generally capture the power
generation trend for forecasts ranging from
hours ahead to day-ahead. However, NWP
struggles to accurately capture the short-
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term movement and evolution of clouds.
Consequently, developing ultra-short-term
forecasting models (e.g., ranging from
several minutes to within an hour) based
purely on numerical data, such as historical
observations and NWP data, is challenging
and tends to yield unsatisfactory results.
This project proposes to address this
gap by utilizing all-sky imager data to
capture and store cloud images. We will
integrate image processing technology
and utilize these cloud images as one of
the input variables for a solar irradiance
forecasting model. The ultimate goal is to
develop an ultra-short-term solar irradiance
forecasting model capable of high accuracy
within the critical minute-to-hour timeframe.
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Research on Performance Test of Micro-turbine Generator Set

Using Hydrogen Mixed with Natural Gas as Fuel

In recent years, international initiatives
for the “2050 Net Zero” energy action plans
have gradually emerged. To align with the
Company’s responsibility in addressing the
requirements of the energy transition, a
forward-looking feasibility study has been
initiated on the development of generator
technologies capable of operating with
hydrogen-natural gas co-firing or pure
hydrogen. The objective is to conduct on-
site verification of hydrogen co-firing power
generation performance and to perform
application scenario analyses. The key
findings of this research can be summarized
as follows:
1.In all hydrogen blending tests, the

hydrogen content in the fuel could be
quantitatively regulated, and the MGT
system was able to maintain stable
operation at the designated power output.
2. As the hydrogen blending ratio increased,
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the CO concentration decreased. For
example, under 30 kW and 40 kW
hydrogen co-firing conditions (10 vol.%
H, ), CO concentrations were reduced
by approximately 63 % and 70 %,
respectively.

3. As the hydrogen blending ratio increased,
the NOx concentration increased. For
instance, under 30 kW and 40 kW
hydrogen co-firing conditions (10 vol.%
H, ), compared with natural gas-only
operation, the NOx concentration (@15%
O, ) increased by approximately 10 times
and 4.4 times, respectively.

4. The CO, emissions from the MGT system,
under various test conditions (with or
without hydrogen blending), exhibited no
significant differences, with an average
measured volumetric concentration of
approximately 1.60 vol.%.
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Study on Methane Pyrolysis for Hydrogen Production and
Industry Intelligence

Hydrogen production by methane
pyrolysis technology is regarded as a
bridging technology for hydrogen production
from fossil fuels to renewable energy. In this
study, we discuss the current development
status of hydrogen production technology
in methane pyrolysis. There are three main
technologies introduce: thermal pyrolysis,
plasma pyrolysis and catalyst pyrolysis,
which are different in terms of cracking
temperature, solid carbon form, hydrogen
content ratio and technical readiness status.
The report also provides the technology
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status of companies involved in the
technology development, including Monolith,
Graforce, HiiROC, Susteon, Hazer Group,
Hycamite, BASF and Ekona Power Inc. As
low-carbon hydrogen production is pivotal
for the future of the hydrogen economy, the
report further analyzes the key parameters—
carbon emission factors and hydrogen
production costs—of three mainstream low-
carbon hydrogen production technologies
(SMR with CCS, electrolysis, and methane
pyrolysis) to evaluate the developmental
differences among these technologies.
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The Research of Wind Resource Evaluation by CFD Analysis in
Sheng-Ao Area

The Shenao Power Plant, located on the
northeastern coast of Taiwan, is situated in
a complex terrain surrounded by mountains
on three sides. After the decommissioning
of the coal-fired power plant in 2007, it was
recognized that its location, being on the
windward side of the northeast monsoon,
holds significant potential for wind energy
development. Therefore, this study attempts
to analyze the feasibility of wind farm
development in the Shenao area based on
IEC standards, assessing the site's potential
for renewable energy development.

This study utilized a calibrated and
validated wind lidar system, compared
with meteorological tower data, to conduct
over a year of measurements, collecting
wind data for the Shenao site. Using this
data, essential wind energy assessment
parameters required by the IEC, including
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extreme wind speeds, wind shear,
turbulence intensity, Weibull distribution, and
inflow angles, were calculated. Additionally,
the WindSim wind energy calculation
software was applied to evaluate wind
distribution and annual energy production,
aiming to assess the potential benefits of
establishing a wind farm in the Shenao area.

The results indicate that the Shenao
site can meet IEC standards under certain
conditions. The wind energy density
of the site, as calculated using CFD,
is approximately 300-400 W/m?2. After
micrositing three commercial wind turbines,
the estimated annual energy production
is approximately 8.4 GWh, with a capacity
factor of about 16%, comparable to the
capacity factors of typical onshore wind
farms.
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The Stability Analysis of Floating Offshore Wind Turbine Platform

This study aims to investigate the
stability performance of an offshore
floating wind turbine platform. A numerical
model of the floating platform was
established, defining the geometric mesh,
mass distribution model, and inertial
characteristics of key components. The
study then designed the spatial configuration
of the mooring system's connection and
anchor points. Regarding the analysis
methodology, the research combined
frequency-domain and time-domain
analyses. First, hydrodynamic diffraction
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and radiation characteristics were analyzed
in the frequency domain. Subsequently,
irregular wave environmental parameters
were set to conduct time-domain coupled
dynamic analysis. The study focused on
evaluating the coupling mechanism of
dynamic loads and motion responses, as
well as analyzing the structural motion
response and trajectory characteristics in
the time domain, to verify the stability and
safety of the floating platform in offshore
environments.
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Mobile-Device-Based Home Energy Management System
Application Research

Abstract

With the continuous increase in
Taipower's annual power generation and
procurement, alongside the development of
Taiwan's energy policies, future low-voltage
demand-side management measures will
play a crucial role. Although implementing
demand response and time-of-use rates
at the customer end can bring multiple
benefits to power companies, such as
supply-demand balance and grid stability,
it's difficult to achieve these cumulative
effects if the incentives are insufficient to
attract users. Therefore, it's essential to
design smart and energy-efficient home
energy management system functionalities
that increase user willingness to participate.
This research proposes a study on home
energy management system functionalities
applied to mobile devices. It plans to
develop a mobile app integrated with an
energy management system and conduct
on-site verification and practical application.
The mobile app proposed in this research
will integrate the AMI smart meter's Route
B communication module and smart home
appliances, combined with power data
analysis technology, to implement power
overview and energy-saving scenario
applications, serving as a demonstration and

reference for future smart living and demand
response integration.

The subsequent chapters are arranged
as follows: Chapter 1 introduces the
research background, objectives, and
scope of work; Chapter 2 presents a
review of domestic and international
literature and applications related to
home energy management promoted by
power companies; Chapter 3 introduces
application development tools; Chapter
4 plans and designs the HEMS APP
application, following the software design
process including requirements analysis,
system architecture planning, front-end user
interface design, and back-end data flow
interface design; Chapter 5 focuses on the
front-end APP interface implementation,
including the homepage, AMI monitoring,
smart appliance monitoring, and scheduling
interfaces; Chapter 6 covers data model
establishment; Chapter 7 develops back-
end data access programs; Chapter 8
performs application deployment and
functional demonstration to ensure program
behavior aligns with various smart home
appliance scenarios; Chapter 9 concludes
the research.
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The Study on the Appllcatlon and Roadmap of Customer-side
Energy Management System

Abstract

In response to the international net-
zero emissions trend, the proportion of
low-voltage users adopting smart home
appliances, electric vehicles, renewable
energy, and energy storage devices is
gradually increasing. With policy support
and the maturation of related technologies
and markets, low-voltage users are
gradually transforming from simple
electricity consumers into prosumers,
with the opportunity to participate in the
electricity trading market. This further
reduces the burden on the regional power
grid and provides returns, propelling the
electricity market into a diversified era. For
users with distributed energy resources,
to further achieve off-grid autonomous
operation, energy management systems

RS

can be used to integrate and dispatch
distributed power resources, assisting
Taiwan Power Company in maintaining the
balance between power grid supply and
demand. Especially when a large amount of
renewable energy is connected to the grid in
the future, the system power flow changes
rapidly. Strengthening the resilience of the
regional power grid and enhancing the grid's
ability to accommodate new distributed
renewable energy sources are inevitable
trends. Therefore, this project aims to
analyze the load management and dispatch
mechanism of distributed energy through
the low-voltage user energy management
system and consider Taipower's short,
medium and long-term promotion strategies.
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Automated Demand Response OpenADR 3.0 Specification and Feasibility
Study of Integration with OpenADR 2.0b

Abstract

In light of Taiwan's energy policy and
the international trend towards net-zero
carbon emissions, in addition to increasing
the proportion of renewable energy, refining
demand-side management strategies
plays a crucial role in maintaining grid
stability and a balance between electricity
supply and demand. To promote the
application of automated demand response
technology, our institute completed several
research projects in 2024, including the
implementation of the integration and
interface between OpenADR 2.0b VTN and
VEN ICT systems, the development of the
API interface for the automated demand
response OpenADR 2.0b VEN and energy
management system programs, and the
porting and development of embedded
systems for user-end software compliant
with the OpenADR 2.0b standard. With the
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rapid development of ICT and the release of
the latest OpenADR version 3 specification
at the end of 2023, this study aims to align
with international trends by researching the
OpenADR 3.0 specification for Automatic
Demand Response and conducting a
feasibility analysis of its integration with
OpenADR 2.0b. Compared to OpenADR
2.0, OpenADR 3.0 has many improvements
and new features, including information
simplification, greenhouse gas emissions,
grid layout adjustments, and capacity
management communication coordination.
It provides power companies with simpler,
safer, faster, and more reliable two-way
information exchange, while also increasing
the willingness of third-party equipment
suppliers to integrate it, thus contributing to
the future development and promotion of
automated demand response.
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VEN VTN Program Service VTN Event Service

1. BRAE
GET /programs
>
200 OK (List of Programs)
‘. ........................................
2. [E$ % (Startup/Recovery)
loop [For each Program]
GET /events?programID={id}
>
200 OK (List of Events)
4. ............................................................................
ST AR
VEN VTN Program Service VTN Event Service
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VEN VTN Subscription Engine

’ 1. 5t Webhook ‘

POST /subscriptions

VTN Event Manager

[

IJFyload: {callbackUrl: "[https://ven.com/hook](https://ven.com/hook)", objects: ["EVENT"‘}
201 Created
< ...................................................................................................................
’ 2. E{FHEE (Asynchronous) ‘
Create/Update Event
Trigger Notification
POST {callbackUrl} (Notification Object)
200 OK
................................................................................................................... >
VEN VTN Subscription Engine VTN Event Manager
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Development and Feasibility Study of the Latest Intelligent Al

Customer Service System in the Electrical Industry

Abstract

This research project aims to conduct a
systematic diagnosis of Taipower's existing
intelligent customer service system. Through
in-depth investigation of the current situation
and analysis of pain points, it will clarify the
core issues affecting service efficiency and
customer experience, and then propose
specific and feasible development strategies
for a next-generation intelligent customer
service system. In response to the current
bottlenecks in Taipower's customer service
system, such as the need to improve
response accuracy, optimize operation
guidance, expand service channels,
strengthen responsiveness, and reduce
resource allocation flexibility, this project will
focus on four core aspects: "Human-Machine
Collaboration: Enhancing Service Efficiency
and Value of Human Customer Service,"
"Human-Machine Co-learning: Building a
Dynamically Optimized Intelligent Learning
System," "Virtual Character Interaction:
Strengthening Immersive Customer
Experience," and "Multimodal Integration:
Enhancing Seamless Customer Service
Experience," to plan the development
blueprint for the customer service system.
This research covers case studies of
international benchmark companies, service
process diagnosis and design, optimization
of intelligent Al customer service functions,
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and practical application scenarios of
human-machine collaboration. It serves as
the strategic foundation for Taipower's future
intelligent customer service development.
Furthermore, it incorporates generative Al
and RAG (retrieval-enhanced generation)
technologies to strengthen the system's
semantic understanding, knowledge
application, and autonomous learning
capabilities. This further enhances the
system's resilience in dynamic responses
and high-pressure scenarios, helping
Taipower establish a new benchmark for
intelligent services and digital transformation.
It is anticipated that after the system goes
live, this project will gradually increase the
usage rate of intelligent customer service to
over 35%, significantly reducing the burden
on human customer service. Through
differentiated education and training and the
design of diverse application scenarios, it
will help Taipower build a high-performance,
reliable, and flexible next-generation
intelligent customer service system to
support the company's long-term goals of
digital transformation and resilient services.
Ultimately, it will realize user-centric digital
resilient services and strengthen Taipower's
sustainable competitiveness and value in
smart services.

HEER  AHEHEHHAER
B8 B IR R AT R AR B
FBEABESRRAD L -
AR ERENERE S BRI
LEIE  ETREARBFATHR

HERAEESERARLEERE - B
HaEEMERAGAMEND
FEEERERIRTT ~ RIFSIEFHE
RS @R R RE ~ IRESE DRt
URkERBEBIE RS hE - A5t




SRBER TABGBIEFE L BARBHE

BATEREE) ~ TARER I TE
MAEBICERBRBE AL ~ TEHA

MEE RIERAERER) ~ 1%
RERG I BT EENRTER

ORZOER  AREFRAFEREE -
AMERNBSHZBERRFEEREGD
r~ BRFBS MM EL R 5t ~ B AE Al BAR
e BEE ARIBIFRASREF > F
mEBARREEERERIRBEER
WAL AL Al RAG(1 R IGR 4R )
i > BICRAVEEIER « MHER
BRFEBEHEN E—TRABEREE
B RigE THEIENY > HihaEf
Y ESIRFESUEHMIRTF o FAH
KAERERMLGE  BIREESR
REAFIRAZE 35% MU > BEREEA
IEREE  TEBERENEBIIR
BZTRRABERRT S BHaBITES
WEs - AIEHEEABMERESE TR

MERERER

1.

REEERAN > XEEEHAUBIE
FERBHERER  REBHRUAF
AIZOBBARIERT > RIEEBE=
ARFE R K & = ) EETE -

cHIRER  BERESEERIERTOR
MERBERES  FEEARRER
P OEBA RS BT EMEE 1T
Mo REELQTHT—AERRFRIKE
SIERNEREE -

RS E T REBAIINERBPORSE
RIBERZES - R EBERALRBRA
ERPORTERE - DITERHERA
ERAMZAEZHE ) B WRBME
EEMERRBEEME R ZECE
% o BRI — R EBEERAM (W
1) BlNAS S Al ATE =M
HEAZREREMAZE > BFANA
ERERRREAEREQRER (NE
2P ) e sHEFT —HREEEZRRAFRIIT
Mo

ERAGRIZBCAIITIESTE - TRERR
RABMAEHEEASENINEX > I
SHEPEEEM AT

. BERRFLERTIES L 0 FRERSER T

ARSI - SHER ERBAE o

3. B E AP ITIESTE  FREAR IR E
FHEMENSEIERARERIE > FREIF
;S 116 & CCS #EEZEEFE4 1,000 &
Z Oracle MARIEER > REBESFE
FHEM A & iR el 800249 10% ©

an

i}
e
]
=
EE
2
B
£

FEIRERAEESRSE 1E (B)



ce— (M) APIRFIEMEASEEE

RS

NS
—

FIER E4RAT - 2 RBBNNIERRASARIGEE - DIRERZmELEE R

A

fERI#EE 1000 ARR ABBE
B HR RN B R EHEE

MERGIFEBEERE - A RABBZE RS ERY :

BERES—1& FAQ FEB T
HAEMEREERES B2 T HEEREBNEEAES

R E ST H O ER

sRE
ZIOERUIZZ#E ( Go/No-Go ) Top-1IEfE FREX #p2 Top-1IE
- e £298% =>95% TE=>85%
BIEEE TEEL0EE,) AlE
EFRERART - BE0EHEE (High ) &
Confidence Error Rate ) FEIZHI#E5% A
EEREaE R EERAE REE/HEBRE

BRRR | AEER
1 ZRAGRAER S BEBR R 2



1. BEREHHE 2. ERER ERAEEEN

e (REBNERER - BB OEESRESEY s 15
L%Eﬁgﬁg;%’;iﬁi’émﬂ for? peE TR EEy  mEraRcaEs O A EABEER
o O— C—

N -~ | ¥ =% ] . e >,
. v ¢ °

o \ Email
POT =

- ERRAN
© B3
O REFZ
4. ALEMEER O tauen
sEERESBoRRER 58 5. SER AL IS RIERE
&L ® Emil (FEE) WG [EUSRBIER] o -
as - FEAZERE [10000000] - TREE
. SRR L EHEE - ERSBEENEE
" BEENRDEE

BRRR | AEER
2 ERESHENA

EAE | BEHEEMRE | FIlX ~ £EX

an

i
e
]
=
EE
2
BX
£

R EESRNE 1E (B)



— ~ [iEReE e ES — (1) PR

mvll

=)
=]

chREaEREETE

Ek - BILSE RN CERZME

=

A Study on Digital Information Management of Power Meter and Transducer

Abstract

This research project aims to develop
a Metering Equipment Management
System for Taiwan Power Company,
incorporating full lifecycle management of
metering devices such as energy meters,
PTs, CTs, MOFs, MIUs, and security
seals. The system covers all operational
stages including procurement, allocation,
installation and removal, maintenance, and
decommissioning. It also integrates with
Taipower's existing systems—NCPS, NBS,
and RNIS—to synchronize registration
forms and customer data, ensuring data
consistency and completeness. Additionally,
a mobile application is being developed
to enhance the efficiency and accuracy
of field data reporting, thereby improving
the timeliness and digitalization of on-site
operations.

During implementation, the project
team reviewed existing operational
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procedures and mapped out workflows
across all stages, while collecting practical
requirements from the Headquarters and 24
regional branches. Based on these findings,
a set of standardized digital processes was
established in alignment with Taipower's
current regulations. The system enables
comprehensive recording of metering
equipment lifecycle data, helping to reduce
overall management costs and improve
operational efficiency.

The prototype system has been
developed and tested through multiple
simulations. A comprehensive deployment
strategy has also been formulated, with
proactive identification of potential risks and
corresponding mitigation plans, to ensure
the system's stability and practicality when
scaled up for use across all 24 regional
branches in the future.
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Research on the Query System for High-Voltage User Demand
Response Characteristics

Abstract

Demand response is one of the
important resources of the power system.
It is necessary to prepare a tools for the
colleagues of responsibility of each business
branch who are responsible for demand
response, to help them understand the
characteristics of the users, as well as
feasible demand response methods, suitable
demand response plans, etc. This project
plans to provide an information system for
colleagues in the district business office
who are responsible for recruiting demand
response users, based on the compilation of
the methods and characteristics of various
industries implementing demand response,
supplemented by past analysis and
statistical results. This will allow colleagues

RESS Bl A%

in the response business branch to obtain
information related to the user in advance
before visiting high-voltage users, and
initially understand the methods that the
user can implement demand response. At
the same time, by combining the compiled
industry characteristics, colleagues in the
district business office can be more specific
and practical when explaining to recruit
users, which is closer to the user's process
and electricity behavior, and increases the
chance of user participation. In addition,
through the compilation of experiences
with users of the same type of industry
and process, users generate peer effects,
increasing the willingness of users to
participate.
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Feasibility Study of Integrating Smart Grid with AMI Data for
Analyzing and Detecting Unauthorized Electricity Usage

Abstract

With the rapid development of smart
grid technology, power companies are
facing increasing challenges, especially
in detecting unauthorized electricity
usage. Traditional methods of detecting
unauthorized electricity usage mainly rely
on whistleblowing, line inspections, and
investigations by police and prosecutors,
which consume a lot of human resources.
To reduce resource waste and improve
detection efficiency, power companies both
domestically and internationally have begun
exploring the use of artificial intelligence
(Al) technology for analyzing unauthorized
electricity usage.

The purpose of this research is to
investigate the feasibility of developing
an Al-powered unauthorized electricity
usage detection and decision support
system. The proposed system will analyze
data from low-voltage Advanced Metering
Infrastructure (AMI) to identify potential
cases of unauthorized electricity usage in
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Changhua, Chiayi, and Hsinchu areas. It
will provide a confidence score to prioritize
field inspections for unauthorized electricity
usage by Taipower's business units.
Considering the differences in electricity
usage habits between individual users, and
the scenarios that rule-based methods may
not cover or find difficult to cover, we apply
anomaly detection Al technology to monitor
the electricity consumption and power quality
data. This technology learns the normal
electricity usage data model of users. When
the electricity usage data deviates from the
normal range, the system analyzes and
provides a list of abnormal users and their
suspicion levels. It also provides key factors
for determining unauthorized electricity
usage, serving as a reference for Taipower's
business units to prioritize their inspection
schedules, effectively concentrating
inspection resources on users with high
suspicion of unauthorized electricity usage.
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A study on Distributed Energy Resources Applications for Grid
Operation Services Enhancement

Abstract

As per Taiwan's energy policy, the
penetration of renewable energy is expected
to exceed 20% beyond 2025. This shift
will reduce system inertia and increase
power generation fluctuations, posing
challenges to grid frequency and supply-
demand balance. To address these issues,
Taipower has developed Electricity Trading
Platform to efficiently utilize energy storage
systems and demand response resources,
aiming to stabilize the grid. However, the
diverse nature, technical capabilities, and
dispatch applications of other distributed
energy resources (DERSs) require further
research and integration to maximize their
potential. This is essential for advancing
energy transition and electricity sector
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reform while maintaining grid stability. At
this research stage, we have completed
an analysis of international practices, an
inventory of domestic distributed resources,
and an initial plan for future technical
capabilities, enhancing the framework for
distributed resource utilization. By studying
international examples and comparing them
with domestic scenarios, we aim to clarify
the control parameters, capability ranges,
metering standards, and market planning
for various distributed resource dispatch
strategies. The project's outcomes are
intended to assist Taipower analyze and
optimize the use of distributed resources,
and provide specific recommendations.
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Research on Electric Power Big Data and Artificial Intelligence in
Micro-Region Potential Forecast

BHEE

Abstract

Electric power big data refers to the
vast amounts of data generated during the
production, transmission, distribution, and
consumption of electricity, including power
consumption patterns, user behaviors,
equipment status, and climate changes,
etc. In recent years, Artificial Intelligence
(Al) technology has developed rapidly.
Using machine learning algorithms, patterns
or features can be extracted from vast
amounts of historical data to forecast future
demand, helping power companies respond
more flexibly to uncertainties, such as those
posed by renewable energy, ensuring supply
and demand balance.

A micro-region typically refers to a small
geographic area, such as a community
or district. This research combines big
data with Al to create a micro-region
assessment index system, based on the
Ministry of the Interior's statistical district
classification system. The six metropolitan
areas are subdivided into 93,783 "micro-
regions," which are finer than the smallest

LA B B5:

government statistical district. These regions
can be restructured based on the user’s
concerns about specific locations and
areas, maintaining flexibility in the scope of
regional assessment while enhancing the
effectiveness of integrating external data.
The unique, objective, and comprehensive
nature of electric power big data fills gaps in
regional assessments.

To better align the micro-region
assessment index system with industry
needs, this study collaborates with real
estate developers and general retailers to
pilot the concept of the index system. By
utilizing historical regional data accumulated
by the industry players, the micro-region
assessment index is compared with current
market evaluation methods. Two companies
applied the index to optimize data models
and assist in store site selection. The results
indicate that the index improves the quality
and efficiency of decision-making for the
industry.
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Development of a Non-Intrusive Appliance Load Monitoring
Platform Based on Transient Features for Commercial Application

Abstract

The ongoing liberalization of the global
electricity industry, coupled with big data
analytics enabled by smart meters, has
created new opportunities for diverse value-
added services. These services foster
more dynamic interactions among utilities,
consumers, and third-party partners,
cultivating a more interconnected energy
ecosystem.

Non-Intrusive Appliance Load Monitoring
(NIALM) is a key technology enabling the
commercialization of these smart energy
services. Its technical framework comprises
several core stages: Data Collection,
Feature Extraction, Signal Analysis, and
Appliance State Recognition.

This project involved an in-depth
analysis of prominent international NIALM
initiatives and business models, such as the
EU's CleverGuard Project, Japan's TEPCO
Energy Gateway, and Sense Labs in the
United States. Additionally, we conducted
a systematic review of the latest academic
literature, including journal articles and
survey papers on NIALM. This research
established a comprehensive overview of
global NIALM technology and applications—
from data collection and feature extraction
to classification modeling and deployment.
This overview offers insights into
commercial products, service applications,
technical challenges, and potential business
opportunities.
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The project successfully developed a
high-performance NIALM sensor equipped
with a high-performance CPU, a high-
precision ADC, and dual-loop current-
sensing transformers. These components
enable edge computing capabilities,
including automated waveform recording,
event detection, and feature extraction.
The sensor is Wi-Fi enabled and utilizes
loT communication protocols to transmit
extracted transient features to a cloud
platform.

To date, the system has been installed
in 10 residential households and deployed
at 2 demonstration sites. These installations
have enabled the collection of a reliable
transient feature dataset, which is crucial for
training the classification model to accurately
recognize the six target appliances.

One of the most significant technical
challenges encountered was the scarcity of
appliance feature data. Collecting reliable,
high-quality transient data in real-world
residential environments without disrupting
daily routines proved to be a major hurdle.
This difficulty was compounded by the wide
variation in appliance models and brands
across households.

Despite these challenges, the project
achieved an appliance recognition accuracy
of over 80% for the six target appliances
across the participating households, thus
meeting its primary technical objectives.
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Application of Ensemble Methods for Residential Electricity
Forecasts Based on Advanced Metering Infrastructure Data

Abstract

The operation of the electricity market
can be significantly impacted by the
variability in the accuracy of electricity
demand forecasting. The performance of
electricity demand forecasting is greatly
influenced by data variations, and there is
no single prediction model that consistently
outperforms all others. Additionally, a single
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model may not be able to meet the diverse
electricity demand prediction requirements
for different residential users. Therefore,
considering ensemble approaches to
predict low-voltage Advanced Metering
Infrastructure (AMI) electricity data can lead
to better predictive performance.
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Research on the Excess Supply Demand Response Mechanism
for High Renewable Penetration Abstract

BER
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Abstract

Taiwan's renewable energy installation
capacity in Taiwan has increased rapidly
in recent years, with a high penetration
of renewable energy. The net load curve
derived from the situation changes
significantly, and the so-called "duck curve"
pattern has emerged.Taiwan's renewable
energy penetration rate has exceeded 20%
many times during the occasions of winter
when the power system is lightly loaded,
as well as summer while peak loaded. It
was updated to exceed 50% on February
11, 2024. This shows that the operation of
the power system is necessary to take into
account the power generation condition of
renewable energy. Generally, traditional
power system dispatching strategy mainly is
to operating generators to meet the demand.

REAS BB

However, in a power system dispatching
strategy driven by renewable energy,
power consumption should follow power
generation. Hence, Taiwan has officially
rearrange the electricity price time zone in
2023 to respond to the high penetration of
renewable energy through a demand-side
management mechanism.

Demand response is one of the demand
side management tools, and its methods
include: "peak load curtailment”, "increasing
off-peak load", and "load shifting".The
mechanism of utilizing "increasing off-peak
load" type demand response to increase
system net load becomes a critical issue for
dispatching strategy that should be actively
studied while renewable penetration rate is
high.
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Research on Short-Term Load Forecasting Applied to

Virtual Power Plants

Abstract

®

With the development of renewable
energy and the digitalization of power
systems, Virtual Power Plants (VPPs) have
become an essential technology for energy
management. VPPs integrate distributed
energy resources (such as solar power,
wind power, energy storage systems, and
controllable loads) to simulate functions of
a traditional power plant, enhancing grid
stability and optimizing energy dispatch.
By leveraging cloud technology, artificial
intelligence (Al), and the Internet of Things
(loT), VPPs help reduce grid load stress and
improve the efficiency of renewable energy
utilization.

Load forcasting is a key technology for
ensuring stable grid operation. By utilizing
historical data, weather information, and
machine learning algorithms, it predicts
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future electricity demand. Load forecasting
can be categorized into short-term (minutes
to days), medium-term (weeks to months),
and long-term (months to years), each
serving different purposes such as real-
time dispatching, electricity trading, and
infrastructure planning. Accurate load
forecasting enables VPPs to allocate energy
resources more efficiently, reduce power
supply costs, and lower carbon emissions.

This study focuses on short-term load
forecasting, targeting 15-minute load over
the next seven days. We construct a load
forecasting model by considering climate,
temporal factors, and historical load data,
aiming to assist virtual power plants in
executing ancillary services on the Electricity
Trading Platform.
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tricity Demand Prediction and Analysis of
eak-Off-Peak Discrepancies

Abstract

This study proposes a comprehensive
data cleaning and forecasting methodology
to address the frequent issues of substantial
missing values and anomalies in Advanced
Metering Infrastructure (AMI) data, aiming
to enhance demand forecasts for high-
voltage and low-voltage users. Through
Exploratory Data Analysis (EDA), we found
that some users’ records were incomplete
and contained abnormal timestamps and
outliers. Finally, we extracted essential
consumption patterns via Functional Time
Series Analysis (FTSA), reducing high-
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dimensional time series to several principal
features, and integrated them individually
with ARIMA, ETS, and Random Walk (RW)
models to forecast AMI data for 2023 and
evaluate forecast performance. The results
show that, for low-voltage users, "NIPALS
Imputation + FTSA + ARIMA" achieved
the highest accuracy, effectively capturing
seasonal fluctuations with an average RMSE
of approximately 98.11, RMAE of 8.685,
and MAPE of 11.57% for two administrative
districts (Lis), significantly outperforming
ETS and RW.
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Research on Advancing Renewable Energy Data Applications
through the Integration of Solar PV and Energy Storage

Abstract

The Bureau of Energy, Ministry of
Economic Affairs (MOEA), in order to
promote the integration of energy storage
systems with solar photovoltaic (PV) power
generation equipment (hereinafter referred
to as PV storage sites) so that PV power
can be discharged according to schedule or
used to execute schedule commands after
storage, thereby promoting the maximization
of feeder utilization rate and to increase in
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the number of solar PV power generation
equipment. In accordance with the "Year 113
Renewable Energy Tariff and its Calculation
Formula", the government is now revising
the "Key Points for Bidding and Capacity
Allocation of Solar Power Generating
Equipment" to implement the bidding,
dispatching and billing rules for solar energy
storage system.
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The Application of Synchronize Condenser on Power System

When a large amount of renewable
energy integrating into power system,
this impacts system inertia and system
strength. System inertia is primarily related
to frequency stability, while system strength
is related to voltage stability and also affects
the control and protection of inverter based
power sources.

To address this, this research focuses
on synchronous condenser. The study
includes literature review, the construction
and testing of a demonstration system, and
power system simulation. The literature
review covers how synchronous condensers
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can support power system operation, their
working principles, methods for rebuild
existing units, and key research topics. The
demonstration system, which includes a 6.4
MVA synchronous condenser, details the
testing environment, procedure, and results.

Finally, using the DIgSILENT
PowerFactory simulation software, creates
synchronous condenser model and various
system scenarios. The aim is to evaluate
the support and effects that synchronous
condensers can provide during events such
as grounding faults and generator trips.
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Estimation of System Real-time Frequency Regulation Ancillary
Service Demand Using Wide Area Measurement System

(&)

This paper studies the demand
assessment of real-time frequency regulation
ancillary services in Taiwan's power system
in response to the high proportion of
renewable energy. It integrates the minimum
frequency prediction model for the N-1 event
with the FRR and AFC frequency regulation
reserve prediction models for energy
storage. A real-time prediction webpage for
reasonable frequency regulation reserve
capacity is established on the Taiwan Power
Company's Wide Area Measurement System
(WAMS) website. This webpage presents
a trend chart of the estimated frequency
of the maximum unit trip and the required
frequency regulation reserve capacity. This
forecast aims to ensure that the system
frequency remains above 59.5 Hz during an
N-1 event, based on the real-time frequency
regulation reserve capacity of energy
storage AFC. Furthermore, considering the
energy storage AFC frequency regulation
reserve capacity, the webpage estimates
the trip amounts at 59.5 Hz and 59.2 Hz,
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providing a reference for system operation
and dispatch personnel to schedule relevant
unit operations. This webpage can be
simultaneously accessed at the northern
and southern CDCC dispatch centers to
ensure the reliability of the power supply.

In the future, it can be integrated into
the power trading center as the basis for
purchasing FRR and energy storage AFC
frequency regulation reserve capacity. In
addition to purchasing reasonable FRR
and energy storage AFC reserve capacity
in the market on the previous day, it can
also be used as the basis for real-time FRR
and energy storage AFC procurement.
As a reference, under the premise of
stable system power supply, purchase an
appropriate amount of frequency regulation
and standby capacity to avoid cost waste
caused by excessive purchase and system
frequency disturbance caused by the largest
unit tripping due to insufficient purchase,
which triggers under frequency load
shedding and affects user power supply.
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Research on the Development of PSS/E Automatic Analysis

This study develops an automated
power system simulation platform integrating
Python with the PSS®E to streamline labor-
intensive analysis. By combining a Django-
based web interface with modular APls,
the platform automates power flow, fault
current, and transient stability simulations. It
translates manual procedures into intuitive,
graphical workflows, supporting batch
parameter adjustments and automated
report generation. The backend manages
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simulation execution and data parsing, while
the frontend optimizes user interaction for
parameter setting and result previewing.
This integration significantly reduces
repetitive workloads, minimizes input errors,
and ensures consistency across routine
power grid planning tasks. Overall, the
platform enhances operational efficiency
and provides a scalable foundation for future
grid studies.
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The Study of Frequency and Voltage Control Model for Virtual
Synchronous Machine

This study investigates Virtual
Synchronous Machine (VSM) technology
in low-inertia power systems by developing
VSG control models and conducting stability
analyses. Using MATLAB and DIgSILENT
PowerFactory, the research compares VSG
performance with traditional generators and
examines the impact of virtual inertia and
damping on dynamic stability. Furthermore,
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a comprehensive evaluation framework
is proposed for parameter selection and
capacity sizing, considering constraints like
RoCoF and load support. Validated by a
real-world case study, this research provides
a foundational reference for designing and
planning advanced converter-based energy
storage and renewable systems.
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Using System Strength Indices to Assess Regional Renewable
Energy Stability

Traditional power system stability can
be divided into three major categories:
frequency stability, voltage stability, and
angle stability. These are based on the
dynamic characteristics of synchronous
generator units. With the increase in the
proportion of renewable energy, the stability
of renewable energy has become a critical
issue to address in the future. Inverter
base resources(IBR) use phase-locked
loop (PLL) technology to track the system
voltage in order to supply power. The
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stability of the PLL depends on the short-
circuit ratio (SCR) of the system. When
the SCR is low, resulting in a weak grid
condition that exceeds the design range of
the PLL, IBRs are more prone to instability.
Therefore, this paper first distinguishes
grid conditions based on different short-
circuit ratios, then analyzes the potential
instabilities of renewable energy in weak
grid scenarios, their impacts on the system,
and corresponding improvements.
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Improving Under-Frequency Load Shedding in High-Renewable
Island Grids with Energy Storage Systems

With rising renewable penetration in
island systems, the shift to Inverter-Based
Resources (IBRs) reduces system inertia.
While Low Voltage Ride Through (LVRT)
prevents tripping during faults, momentary
power cessation still occurs. In systems
with mixed equipment vintages, the slower
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recovery of legacy units causes sustained
power deficits, escalating voltage dips
into severe frequency drops. This study
simulates these dynamics in a real-world
system to evaluate the effectiveness of
existing Under-Frequency Load Shedding
(UFLS) schemes.
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Research on IEC 61850 Communication Test Platform

=EHE

In recent years, Taiwan Power Company
has been actively implementing and
replacing its substation systems with those
based on the IEC 61850 international
standard for substation automation.
Currently, the company has adopted a two-
level and one-bus system architecture.

Taiwan Power Company has applied
the GOOSE (Generic Object-Oriented
Substation Event) communication protocol
specified in the IEC 61850 standard to
develop its own GOOSE logic strategy.
Therefore, this study first analyzes the
GOOSE logic strategies and establishes a
communication test platform based on the
typical IEC 61850 substation architecture.
The GOOSE logic strategies currently
implemented by Taiwan Power Company
are configured into the IEDs. Through the
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connection between actual IEDs and the
communication test platform, the Sampled
Values protocol is used to simulate
scenarios in which the GOOSE logic
strategy is applied to the IEDs, in order to
test the internal logic configurations of the
IEDs.

This study establishes an IEC 61850
communication testing platform, which can
be utilized by relevant management units
in the future to test updated GOOSE logic
strategies when modifications are required.
Furthermore, the application scenarios
simulated by this test platform can be
used for interoperability testing, to verify
whether the configurations of IEDs from
different vendors conform to the required
specifications.
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Performance Evaluation and Analysis of IEC 61850 Packet Transmission

Driven by government digital
transformation policies, Taipower is
actively transitioning to IEC 61850
standards to enhance substation efficiency.
As these digital substations rely heavily on
Ethernet for critical real-time messaging
(e.g., GOOSE and Sampled Values),
network switch performance—specifically
latency and jitter—is paramount for
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system stability and safety. This study
addresses these challenges by applying
IETF benchmarking standards (RFC
2544 and RFC 2889) to evaluate network
switch performance. The results validate
the testing methodology and provide a
strategic reference for establishing future
internal performance verification protocols.
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Feasibility Study of Satellite Transmission for Tower Monitoring Application

Steel towers are important supports
for ultra-high voltage transmission lines,
and most of them are located on hillsides.
The hydrology, topography, geology, etc.
of the hillsides will affect the stability of
the slopes where the towers are located,
and thus affect the safety of power supply.
Although Taipower has clear management
points to inspect and maintain existing
tower lines, due to the drastic climate
change and the increasing frequency
of extreme weather in recent years, the
geological environment where many
tower facilities are located has gradually
changed, and the foundations of the past
have changed. The structural design
conditions may vary, and changes in slope
stability may even cause safety issues
for towers or lines. Tower maintenance
personnel are often unable to perform
tower inspections within the limited time
after a disaster due to external factors
such as blocked inspection roads or large-
scale landslides. In addition, considering
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the labor costs and the large number of
lines and tower bases, how can they Using
new technologies to assist in achieving the
goal of immediate disaster prevention and
early warning is an urgent task.

This project comprehensively
considers the existing communication
technology and the distribution of Taipower
towers in mountainous areas where
communication is difficult. With the goal of
introducing automatic monitoring of tower
environment and ground, several towers
are selected to install the transmission
tower safety monitoring system, combined
with satellite transmission technology as
monitoring data. transmission method
and conduct feasibility assessment. It is
hoped that by combining satellite networks
with telecommunication networks, the
monitoring system can communicate
over the Internet in every corner, thus
achieving the early warning goal of 24-
hour uninterrupted monitoring.
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Design of AC and DC Hybrid Microgrid Control System
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In recent years, the increasing
penetration of renewable energy sources
(such as Photovoltaics) and the growth
of electric vehicles (EVs) have escalated
the demand for power system resilience
and energy efficiency. Conventional power
systems, which heavily rely on large,
centralized power sources, are susceptible
to widespread blackouts caused by grid
disturbances. This project aims to address
this challenge by integrating renewable
energy, energy storage systems, and
various loads to construct an AC/DC hybrid
microgrid system with uninterruptible power
supply (UPS) capability. Given that energy
storage batteries and PV systems are
inherently DC components, and many loads
are DC-powered, this project adopts a DC
power supply system. This approach not
only improves energy conversion efficiency
by minimizing multiple AC-DC conversion
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losses but also provides the flexibility to
support DC charging/discharging for electric
vehicles, promoting diversified microgrid
applications. To overcome the challenge of
low inertia inherent in power electronics-
based systems, the AC/DC hybrid microgrid
system employs the virtual synchronous
generator (VSG) control technology. VSG is
capable of simulating the swing equation of
a traditional synchronous generator, thereby
endowing the microgrid with necessary
virtual inertia and virtual damping. In the
islanded mode, the inverter will act as a grid-
forming, utilizing VSG to establish stable AC
voltage and frequency references, thereby
maximizing the system's power quality and
disturbance rejection capability. Therefore,
this study can provide a reference for the
company's future application of AC/DC
hybrid microgrid systems.
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Simulation and Analysis of Various Test Scenarios in Microgrid
Verification Field
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With the increasing penetration of
Distributed Energy Resources (DERSs)
and the growing demand for microgrid
deployment, ensuring system reliability and
establishing unified verification standards
have become critical. Taipower established
the Shulin Microgrid Verification Field
to validate the functionality of microgrid
controllers and key equipment, such as
Energy Storage Systems (ESS) and Diesel
Generators (DG), prior to site deployment.
This study, referencing the IEEE 2030.8
standard, conducted a comprehensive
simulation and analysis of various operating
scenarios. Key tests included planned and
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unplanned islanding, seamless transfer,
steady-state islanded operation, and
synchronous reconnection. The results
demonstrated the system's capability to
achieve seamless transitions between grid-
connected and islanded modes using Grid
Forming (GFM) technology. Additionally,
the coordination between ESS and DGs
under high-load conditions was validated.
This study not only verifies the resilience
of the specific equipment intended for the
Green Island project but also establishes
a standard procedure for future microgrid
performance testing.
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The Measurement and AnaIyS|s of O-RAN Base Station

This project first collects and analyzes
smart grid communication standards and
requirements while studying Open Radio
Access Network (O-RAN) testing standards.
Next, a spectrum analyzer is used to
measure wireless signal parameters of
O-RAN base stations, and relevant data
is collected. Additionally, the system’s
uplink and downlink throughput is tested to
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further investigate its feasibility for smart
grid integration. The research findings
will provide insights into the performance
of O-RAN systems, serve as a technical
foundation for private enterprise network
deployment, and enhance the company’s
technological capabilities in the field of
wireless communications.

78 0 T\ % 47 532 B AE B (Open
RAN, O-RAN) LU E F W22 18 ~ X
RS~ I RIVCEENS L
RETESHNELTIERBEREM > 5
ATXBMELENEERRSE -
i@ O-RAN £ E = BHEEA P
BERMEE s REERAIITIE R ARK
TN ERE - AL XRFAESE
70 1T O-RAN £ ith & /Y A 8 8 sl 45
BRMERIR  FIEAEEZEZ
ZERNO-RANE M & (FHEH)
(B 1) THEBFEE(E2) kD

AR R ERER :

MR ETHSEEGERER > A
aﬂE?Tﬁaﬁ&%ﬁFﬁg%ﬁE%WFﬁ'l%iﬁ
T > O-RANEM AT ZEEK
RBIET > B2 E8R2ZHRER
If1 X (Reference Signal Received
Power, RSRP) » 2 Z il 5f & X &
H (Reference Signal Received
Quality, RSRQ) kz & & T 18 3 1
EE (Carrier to Interference plus
Noise Ratio, CINR)° 5% 4b> 75
FTRFHEAUEBARGA B
O-RAN B 5T &L &R o

KREREH > EERENH N
FIFTRERVIB L T » FIPFIBFRY SSS-
RSRP F191& (W& 3) 494 -85.1
dBm > R F9BF A9 SSS-RSRP F 19
BEH A -84.2 dBm > & RETRH N
FAaTEFTHR T RARAMNIER BEZ S
ZN5E R85 o i ¥ SSS-RSRQ
HNERER > f,\%iaﬁﬁﬁxﬁﬁﬂ
FEEIE T s mENRE KX
D ENF -16 & -8 dB » {BTEA
7K [ BT 3T IR 49 -17 dB B9 SSS-

RSRQ & ; MEB K= A FIEE
FARVIBE R T » I RAKREN AR
ERKEDENT -16 £ -8 dB > B
BHIFL-25 dBAYSSS-RSRQ A °
M SSS-CINR Z £ /|45 R » b
FEFTmAEIEH - o] 3R REPIRVET % -
SSS-CINREHH &K = ° K P9
BUEF » A aHFEEEEEN
n79 FAIEREIR S > #H SSS-CINR
SR ETTIES ° # % O-RAN & ith
81T L T1TEMLE (Throughput)



ZHERE > TE—REEREEZ L TT
b (DL/UL Ratio) 7 7(DL):3(UL) » ItE &
MENRKREAT3 EANER TTH
1t £ 87497 803 Mbps > FITHEMEES
#4974 219 Mbps °©

NFFREMEE A 5G £ 7 > I B %
O-RAN EMi &M R MESERH ZE8E
TRRAERKE » BE— O-RAN EHi 51
EREANAEREEBN IR EETH
BEMEZEE  HNEENRLEEENE
rTEBRAEEHAESNER > BRTAR
B9 O-RAN EH & A imEFTE & /15 E

BRIGE | AT
1 &A% O-RAN £ &

RVFERR o P A B K 45 Fir th A8 1R 7 HE &N
5G M HREEREBENER €3
MEFNIER (£ 5G n78 B ) ~ S5
#hTORE (R 5G n79 B ) FHE
BANMKIEBEEITRE 5G n79 Fif
MIERARER > BEA GG IR ITENE
XZERBERNES teAHRES
n79 MR IGREBRER > BEITHEAE
EWicE 2 BEEEER > LN ERSE
AITEABRER » RARP]BEMER KK

TRAZRHE -

BRBRIR ¢ A5

2 EATE - wmEk

L
AT

BRBRR @ A5

il
I

3 SSS-RSRP HsEEAIER

C BB EMREE !

wIE ~ FFIE -~ HinZE

an

ot
e
=
=
EE
=
B
£

EWHILERMUE (H)



LT
Research on Electromagnetic Compatibility of Distributed Control
and Data Acquistion System in Power Generation Department
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As wireless communication technology
becomes increasingly popular in smart
grids, power plants must confirm whether
electromagnetic impact before introducing
them. In this project, the research site
covers the Distributed Control and Data
Acquisition System (DCDAS) of the current
generator sets, including both the Mitsubishi
Hitachi (MHI) DIASYS Netmation system
and the General Electric (GE) Mark Vle
system of Datan Power Plant.

By conducting on-site measurements
and analyses of the DCDAS under various
4G/5G electromagnetic conditions, the
electromagnetic resilience of critical
instrumentation and control systems can
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be verified in Fig.1. The electromagnetic
susceptibility evaluation method established
in this research provides a systematic
framework for assessing the impact of high-
frequency electromagnetic interference
on DCDAS systems in power plants in
Fig.2. Furthermore, the research findings
will be further extended to other areas of
Taipower to ensure the stable operation of
power equipment, serve as an important
technical reference for the introduction of
new-generation wireless communication
technologies such as enterprise private
networks in the future, and enhance
the safety and reliability of wireless
communication technology applications.
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Analysis of Voltage Control Behavior of a Generator Automatic
Voltage Regulator Based on a Hardware-in-the-Loop Platfor

On January 10, 2020, a large-scale
power outage occurred in the Penghu area.
Our institute immediately simulated the
accident with a real-time dynamic simulation
system. After observing the actual relay
records and simulation results, it was found
that the accuracy of the voltage simulation
in the Penghu area was still insufficient.
Therefore, in order to improve the simulation
accuracy of the Real-Time Digital Simulator
(RTDS), an Automatic Voltage Regulator
(AVR) with the same model and parameters
as the one currently operating online at the
Jianshan Power Plant was constructed.
Through Hardware-in-Loop (HIL) technology,
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the excitation signals from the physical
AVR device were introduced into the RTDS
simulation system.However, enabling the
AVR device to simulate live signals in the
laboratory is not just about building the
device itself, but the load of the AVR in the
field must also be taken into consideration.
By using the HIL capability of the RTDS, the
simulated power system model is connected
to a physical AVR. The proposed approach
is applied to evaluate how AVR responses
affect voltage control in the Penghu area
power system. In addition, simulation results
from previous power outage investigations
are reviewed and discussed.

IR E = AP 109 F LB
Bf 1 # 28 (Real-Time Digital

Simulator, RTDS) 8 & % # K =
BEW > BHRAXERGERERE
DEIRISEEC AR - AMER
R RRAITISERALRIN BB
ERE HAAEHEEAEES
(Automatic Voltage Regulator,
/Wmha?$mﬁﬁﬁﬁgﬁﬁ
ERRBAMEE  SURE—HR
mﬁﬁEL%$m H3 AVR 1815
PEAHIETTIRTET ©
FZE B89 0 LLRTDS A7 88 i@ B F
MT¥ETT AVR BIRR BB > B8
ERMAZEAREARE R

MERERER

R Bhiiik s BB E B AR R 0 LU
B DERBEBERGERZER > W
MRRERTES &ﬁ%ﬁ$%1w
FRMKIEEER 2 EERER

« TSRS E D B—PEERETE &&%
AVR R Ehi 448 > A AVR 3%
BENMZEMIRSZIRE » UEF
AVR R B EEX HIBIZ AR N
REZERE o 5 _PEERFTE A RTDS
MR NERERNE A BT
AVR SR BETES ARG » BiBLE
R EERARER TR EB
e EEERE > LU RES S ANZER
FUALR o

1. NEEELURTIDS EREESE
MR R > A6 AL S P S B B B T A
BEEEHTARZENITA
B REMS 0 REB BRI

—EEMEREFHFPIEE AVR
m%lﬁm@%@%L%&m#
ZtE o HRERET > HEMK

FE RS O i AR B AR B RO AR 5 A
b ERER S IIEEREEMR
BB PR ER e O T I B (RS 1 88 -
LETE BB ~ RIS B 5K
MEER MERFHEEEE
B 18 228 E5%MZ AVR B
RO REHEERE - LT



875 Bl FE RIS R o
CHEAEEEZEMARBETRR > B

EEBRBIENEABRRBETER

ERAE > EENAEARGEBELE
BIES T - RIS BERBES
EEESABRREETERERASE
ERABNRAGERIGENTR B
TRMERREELE » MRSFRTH
—IREERE o

3.4 Z X ARTDS & ¥l E & #t &9

Frequency Scan 7o o i ¥ ERES B B
@’*”Lﬁb@?z\?ﬂﬁ AlE o BEZERR

1B e DU AR o WA EZIE R @2 B
TR ALtk A Bt D E WS E FFT
MIRRBREASR > MBS RTDS Bl
EEIR AT AR T4 o] BB U S 2 =R
A BEETHREREILAVRHBER Y
Bt o

ABRETE 1 BEE | GPT

(fys = 102.9Hz2) l

1

1

1

_ 1

BhizEER | iR :
1

I

1

BRIRR © AR RIE

ot
e
=
=
EE
=
B
£

B 1 AVR T8AEIE R I2IEE]

SRS MANTE ()

By

1

] ' &
M

Y

]

B\

,\/HJE/}_ mﬁﬂ**

B 2 AVR FERSIE RS 2 AR iE [
MEAE | BBMIRE | &8 » REE -~ M=



I:I%

=4 375
== /)L

sl

EIREL— (F) SREEEEADE
28 0 5 R BB HA B RE R B SR K EA B SR A Fr A R B i

Overview of Requirements and Validation Procedures for
Electromagnetic Transient Models of Inverter-Based Resources

With the increasing penetration of
inverter-based resources (IBRs), their fast
dynamics, unique fault current behavior,
and lack of inherent inertia introduce new
challenges to power system stability and
protection. Conventional electromechanical
transient models are insufficient to capture
these phenomena, making electromagnetic
transient (EMT) simulation essential. To
address the complexity and inconsistent
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quality of existing EMT models, this
research reviews international standards
and utility practices and proposes a
standardized EMT model specification
and validation framework, establishing
a systematic process from model
development to verification and validation to
enhance simulation accuracy and practical
applicability.
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Research of Integration of Grid and Electric Vehicle Information
and Communication Infrastructure and Application

Taiwan government has announced
its 2050 Net-Zero Emissions Goal in 2020
and subsequently released key strategies
to achieve this goal. These strategies
include industrial transformation, expansion
of renewable energy, and transportation
electrification. Among them, transportation
electrification and decarbonization are
identified as critical short- to medium-term
measures for carbon reduction. Relevant
policies include purchase subsidies,
construction of charging infrastructure,
and research and development of key
technologies. However, areas with high
concentrations of electric vehicles (EVs) are
often located in densely populated urban
regions, which has faced feeder capacity
bottlenecks. Although Taiwan Power
Company has been expanding feeder
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capacity through the Power Grid Resilience
Enhancement Program by constructing
substations, the continuous growth of EVs
still poses challenges that require additional
mitigation measures.

To address this issue, in addition to
increasing feeder capacity on the supply
side, demand side management also offers
a viable solution. This study examines the
communication protocols and standards
between key nodes in EV energy supply,
with the aim of establishing interoperable
data exchange mechanisms. Furthermore, it
collects and analyzes international practices
adopted by charging station operators
and power utilities for EV management,
providing a valuable reference framework for
the company in developing future policies
and systems.
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Research on IEC 61850 XMPP Testing and Applications

The overall planning of the national
smart grid was revised in February 2020,
drawing on the smart grid development
strategies of advanced countries and
adopting a problem-solving approach.
Among the key initiatives for advancing
the smart grid is the establishment of
an application and testing platform for
Distributed Energy Resources (DER).

In alignment with overall planning of the
national smart grid, Taipower is tasked with
the construction and implementation of the
smart grid. The plan integrates seven key
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focus areas, including “grid management”
and “ICT infrastructure.” Among these, the
adoption of IEC 61850 and the integration
of DER are prioritized. This study conducts
analysis and testing of IEC 61850 XMPP
applications, along with related ICT and
use-case research. The goal is to establish
corresponding testing and verification
mechanisms in preparation for the real-
time monitoring needs arising from the
large-scale integration of distributed energy
resources into the distribution system.
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Analysis of PV CPS and Installation Assessment

With the energy transition and net-
zero policies, renewable energy is rapidly
developing all around the world, which has
significantly impacted the power grid. This
study aims to analyze the Cyber-Physical
System (CPS) technologies for PV system
applications. This study includes a collection
of literature related to CPS technology and
analyzes the current and future potential
PV management and application needs
in Taiwan. We focus on the capabilities of
smart inverters that comply with CNS 15382
or IEEE 1547 and conduct practical testing
and validation. In addition to being familiar
with Modbus communication and control
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technology of PV inverters, the IEC 61850
information model for smart PV inverters
is established to meet varying future
monitoring and control requirements. Finally,
it proposes the necessary architecture
and software/hardware requirements for
establishing a PV CPS testing system
to support various potential tests and
applications in the future. The future goal is
for preliminary assessments and validations
of power operation, dispatch, and regulatory
strategies through this CPS testing
system when planning and formulating
ICT management practices related to PV
systems.
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Research on IEC 61850 Secondary Substation Security Risk
Assessment and Protection Countermeasures

&)

This research focuses on cybersecurity
risk assessment and protection strategy
development for secondary substations
under the IEC 61850 standard. With the
development of smart grids, substation
automation systems are becoming
increasingly complex while facing more
cybersecurity threats. Through a systematic
Industrial Control System (ICS) security
risk assessment methodology, this paper
explores the risk assessment process
and implementation in the IEC 61850
environment. We developed specialized
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platforms for asset vulnerability scanning
and analysis, as well as network behavior
identification, providing practical methods
and tools for power system cybersecurity
management. The study also proposes
targeted protection measures, including
network segmentation, security configuration
baselines, and continuous monitoring.
The research findings provide important
references for substation operators and
equipment manufacturers, contributing to
improving the overall security and reliability
of smart grids.
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Research on the Application of Cybersecurity Standards for
Distributed Energy Resources

This study analyzes cybersecurity
challenges and governance strategies for
Distributed Energy Resources (DERs). While
international cybersecurity frameworks exist,
they need continuous updates to address
diverse scenarios and evolving threats.
Policies are moving toward stronger legal
enforcement, practical guidance, and clear
accountability. DERs systems face complex
security issues due to decentralized
deployment, diverse devices, and multiple
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protocols, requiring multi-layered defenses
like defense-in-depth and secure-by-design
approaches. By reviewing recent incidents,
the report recommends countermeasures
for protocol vulnerabilities, physical
security, remote access, and supply chain
risks. The study emphasizes developing
a comprehensive governance framework
integrating policy, architecture, threats, and
protection strategies to strengthen energy
security and system resilience.
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Pilot Application of Generative Artificial Intelligence in the Electric
Power Industry

Driven by the global energy transition,
Taipower faces challenges in integrating
fragmented internal data with rapidly
changing market intelligence. This paper
proposes a generative Al framework utilizing
Large Language Models (LLMs) to construct
a "Power Sector Domain Brain." By
employing domain-specific fine-tuning, the
system synthesizes professional expertise
with real-time data, using hydrogen
technology trends and international
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electricity price volatility as primary
application cases. The research addresses
critical technical hurdles, including
knowledge fusion, model accuracy, and data
security. Results indicate that this approach
significantly enhances predictive analysis
and strategic decision-making. This study
provides a strategic roadmap for Taipower’s
intelligent transformation and serves as a
model for the broader energy industry.
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Performance Analysis of Factory Energy Storage and Regional
STATCOM for Mitigating Voltage Sag

As the world actively promotes green
energy to respond to climate change, the
Taiwanese government also plans to achieve
the goal of completely decarbonizing the
power system by 2050, with renewable
energy accounting for 60-70%. However, the
high uncertainty and variability of intermittent
renewable energy poses significant
challenges to the stability of the power
system. In response to the challenge of the
increasing penetration of renewable energy,
our company continues to build battery
energy storage systems (BESS) and static
synchronous compensator (STATCOM) in
many locations across Taiwan.

This project uses PowerFactory
software to establish a power system model
for Taiwan. By designing multiple N-1 fault
scenarios, the response characteristics of
BESS and STATCOM under voltage sag
scenarios are simulated and analyzed to
explore the performance of BESS and
STATCOM in mitigating voltage sags in
addition to their original purposes when
power supply accidents occur. It also aims
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to understand whether these devices can
bring other benefits to the power system and
improve the reliability and flexibility of the
power grid.

The simulation analysis of this case
shows that although BESS and STATCOM
have the ability to increase the lowest point
voltage when a voltage sag occurs, the
degree of improvement is not significant.
STATCOM performs better than BESS in
improving voltage sag, and the case with
the largest voltage improvement is the
one using STATCOM, which increases the
lowest voltage point by 0.4219%.

The power system may experience a
sudden voltage sag due to natural disasters,
external forces, equipment failure and other
factors. This is an unavoidable situation in
power operations. Users who are sensitive
to voltage sags can install UPS in front
of sensitive equipment to reduce the
interference caused by voltage sags. This is
also a more cost-effective approach in terms
of technology and investment.
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Application of Power Electronic Control Technology in Power
System Inertia Improvement

In recent years, the penetration rate of
renewable energy has continued to increase,
and renewable energy is mainly connected
to the grid through power electronic
converters and Inverters. In the future, a
large number of power electronic converters
will gradually replace traditional synchronous
generators. Power electronic converters
and Inverters lack the characteristics of
physical inertia and damping. Therefore,
when a disturbance occurs in the power
system, it will cause drastic changes in
frequency, resulting in high rate of change of
frequency (RoCoF). In order to improve the
above problems, improvements in control
technology for power electronic inverters
can be used to overcome the problems of
low inertia and low damping of the power
system. In recent years, grid-forming
inverters have been used in power systems
to enhance system stability and resilience.
Grid-forming inverters have functions such
as independent output voltage and output
frequency, islanding operation, and black
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start. However, grid-forming inverter is just a
general term, which includes different types
of control methods. The more common
control methods include: (1) droop control;
(2) virtual synchronous generator/machine
(VSG/VSM) control; (3) virtual oscillator
(VO) control, etc. Among them, virtual
synchronous generator/machine control
is the most commonly used grid-forming
inverter control technology, which has
dynamic characteristics similar to traditional
synchronous generators, such as inertia
and damping characteristics. Therefore,
this project firstly introduces the above-
mentioned grid-forming inverter control
technology, and then deeply discusses the
benefits of virtual synchronous generator
control technology. Finally, it collects
and analyzes the international power
grid specifications of virtual synchronous
generators from the perspective of power
electronics. This project can be a reference
for future application of grid-forming
inverters or virtual synchronous generators.
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Impact of Power Electronic Equipment Used in Renewable Energy
and Energy Storage Systems on Transformers

With the grid connection of power
electronic equipment (such as converters,
charging piles, and energy storage systems),
the harmonic content of the power grid has
increased significantly, posing a threat to the
safety and lifespan of transformers. The core
destructive mechanism of harmonics on
transformers lies in the significant increase
in losses and thermal stress. In terms of
windings, the skin effect and proximity effect
caused by high-frequency harmonics lead
to an increase in AC resistance, causing
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a surge in copper losses. In terms of the
core, eddy current losses are proportional
to the square of the frequency, making
high-frequency harmonics the main cause
of core overheating.According to field
tests conducted by Taipower at Longtan,
Dongshan, and Changhua Industrial Park
projects, although current data comply with
the IEEE 519-2022 standard, harmonics
are indeed significantly present in large-
scale energy storage and renewable energy
projects.
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A Study on the Benefits and Impacts of a 110/220V Three-Phase

Four-Wire Low-Voltage Power Supply Configuration

To provide value-added and user-centric
electricity services while reducing power
losses, it is important to consider Taipower’s
current three-phase three-wire 220V supply
system. Under this system, users who need
to operate single-phase 110V electrical
appliances must install additional low-
voltage autotransformers, which negatively
impacts the efficiency of the power system.

The focus of this research project is
to explore the implementation of a new
220/110V three-phase four-wire low-voltage
power supply design. The study examines
key aspects such as transformer capacity,
installation location, and three-phase
imbalance analysis. The representative
distribution feeders from Taipower are
selected to apply the proposed new low-
voltage supply model. The study then
evaluates the benefits by analyzing its
impact on power losses, voltage and

REAS - BN B

current imbalance, and overall performance
improvement in the distribution feeder.

The introduction of a new low-voltage
three-phase four-wire power supply
system will bring multiple benefits, not only
enhancing the quality of power services but
also demonstrating the company's proactive
fulfillment of its social responsibility. Firstly,
in terms of cost savings, users who can
directly obtain the required 110V low-voltage
supply will be able to avoid the expenses
associated with installing or replacing low-
voltage transformers, thereby reducing
the overall cost of power conversion.
Secondly, the energy-saving and carbon-
reduction benefits are also significant.
When users no longer need to purchase or
install transformers for voltage conversion,
it effectively reduces equipment energy
consumption and carbon emissions, further
improving energy efficiency.
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Strategies and Analysis of Using Photovoltaic Field Converters to
Control Reactive Power for System Improvement

According to ADCC monitoring in the
Chia-Nan Power Supply District, the system
voltage of the Qigu-Nanbin-Jiangjun line
reached a maximum of 170kV in April
2023, exceeding safe operational limits.
This overvoltage is largely attributed to the
capacitive reactive power generated by
underground cables in renewable energy
hotspots, particularly during low-generation
periods. This project utilizes DigSilent
PowerFactory to establish renewable energy
models and simulate the benefits of utilizing
photovoltaic (PV) converters for reactive

RESS - BH 53%:

power control to improve system voltage.
The study reviews international standards
(such as IEEE 1547-2018 and CA Rule 21)
and conducts field tests at the Nan-Yan-
Guang and Xing-Lun PV plants to evaluate
various control strategies, including nighttime
reactive power absorption and Volt-Var
control. The results confirm the feasibility
of using PV inverters for voltage regulation
and provide technical recommendations
for converter scheduling and grid code
compliance to mitigate overvoltage issues in
high-penetration renewable energy areas.
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Research and Analysis on Grld Code of Grid-forming Inverters in
Other Countries

(o)

As the proportion of renewable energy
increases, the presence of power electronic
equipment in the power grid also grows. The
inverter is the most commonly used power
electronic device in the grid. Inverters can
be classified into Grid-Following inverters
(GFL) and Grid-Forming inverters (GFM).
Examples of GFL applications include PV
Inverters, inverters with PQ control, and
inverters with rate of change of frequency
(RoCoF) capability. However, with the
increasing penetration of renewable energy,
the Grid-Forming inverter has become a
crucial technology for grid stability. In recent
years, various countries have established
relevant regulations and control techniques
for GFMs. Furthermore, the GFM regulations
or standards set by different countries are
used to evaluate how GFMs can provide
stable output power and output voltage

LA S  Bi A%

in response to grid disturbances or faults.
Currently, the GFM regulations or standards
in Europe, the United States, Australia,
and the United Kingdom are relatively
comprehensive. In Asia, taking Japan as
an example, the current GFM regulations
or standards are still under development,
and there are no official GFM regulation or
standard documents available yet. Only a
draft table of contents and a plan for the
GFM regulations exist, but Japan's approach
to formulation is also worth referencing.
Therefore, this project aims to collect the
relevant GFM regulations or standards
from Europe, the United States, Australia,
the United Kingdom, and Japan. This
information will be provided to our company
as a reference basis when formulating our
own GFM-related regulations or standards.
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Analysis and Survey of DC Microgrid Application Cases and
International Standards

As the proportion of renewable energy
increases, the application of microgrid
has gradually become popular. Generally,
microgrids can be divided into AC microgrids
and DC microgrids. AC microgrid is now a
common architecture. However, the outputs
of most renewable energy and energy
storage are DC voltages. Moreover, the
most loads can be powered by DC voltages,
such as LEDs, DC electric vehicle charger,
computers, etc. Therefore, to integrate
renewable energy with the AC microgrid, the
output DC voltages of the renewable energy
need to be converted into AC voltages
and then connected into the AC bus of the

EAS - BH 3%

AC microgrid. The loads also need to be
integrated with the AC bus through AC/
DC and DC/DC converters, resulting in a
reduction in transmission efficiency. In recent
year, experts and scholars have proposed
DC microgrids to integrate renewable energy
and loads on the DC bus. According to the
research, the advantages of DC microgrids
include low transmission loss, no need for
phase and frequency synchronization, and
easy integration with renewable energy. In
addition, the solid-state transformer (SST) is
acting a bridge between AC bus and DC bus
and is one of the important components of
DC microgrids.
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Development and Verification of Multi-modal Inverter Control
Strategy Based on OPAL-RT System

Increasing distributed renewable energy
reduces mechanical inertia, challenging
power system frequency stability. This study
utilizes OPAL-RT simulations to compare
Grid Following (GFL) and Grid Forming
(GFM) converter controls. GFL inverters,
acting as dependent current sources,
reduce system inertia and prolong frequency
settling times. Conversely, GFM inverters,

A S  Bi A%

specifically using Virtual Synchronous
Generator (VSG) control, operate as
independent voltage sources. Results
demonstrate that VSG integration provides
essential virtual inertia and damping. This
significantly enhances stability during
generator tripping events and in weak grid
environments, offering a viable solution for
low-inertia systems.
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Research on Transformer's Dissolved-gas Analysis and Diagnostics
Base on Power Plant Transformer Asset Management System

e

As the heart of power systems, the
reliability of power transformers is critical.
To ensure long-term reliability and prevent
unscheduled outages, the study establishes
a web-based Power Plant Transformer
Asset Management System within a
Virtual Machine environment. The system
integrates six functional modules: User
Account Management, Dissolved Gas
Analysis (DGA) Data, Test Data Analysis,
Transformer Equipment Management,

LSS BN

Major Overhaul and Electromechanical
Incident Management, and Spare Parts
Management. By leveraging systematic
data collection and international diagnostic
standards (such as the Duval Triangle and
Electric Technology Research Association),
the system enables personnel to monitor
equipment health in real-time, facilitating
the strategic transition from Time-Based
Maintenance (TBM) to Condition-Based
Maintenance (CBM).
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Lightning Strike Risk Assessment of 345kV Overhead Transmission

Line

This study utilizes measured CG
lightning current data (= 1 kA) collected
across main island Taiwan from 2010 to
2024 to establish a 20 kA-and-above GFD
grid map. This map clearly illustrates the
distribution of lightning hazards throughout
Taiwan, serving as a critical reference for
the lightning protection design of outdoor
power facilities and buildings. Furthermore,
by employing numerical analysis and the

REES BB

natural breaks classification method within
Maplnfo, the 'GFD Grid Map for Taipower
Transmission Network' was developed. This
map accurately identifies the hazard types
and risk levels for specific transmission
tower numbers, enabling the screening
of severely threatened towers and the
prioritization of mitigation efforts to enhance
the precision and effectiveness of lightning
protection measures.
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Evaluating the Appropriate Reserve Capacity of Power System Under
High Penetration of Renewable Energy by Frequency Response Models

&

Increasing renewable energy
penetration has reduced power system
inertia, challenging frequency stability.
This study develops a MATLAB/Simulink
frequency response model for the Taiwan
grid, integrating TGOV1, dReg, FRR, and
VSG components. Validated against 2021—
2024 historical events with a minimal 0.019
Hz error, the model simulates extreme low-
inertia scenarios during future Lunar New
Year periods. Results indicate that traditional
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spinning reserves are insufficient for a 1,500
MW contingency. However, combining 1,000
MW dReg with a 90 GWs inertia limit, or
adding 300 MW FRR, effectively secures
the 59.5 Hz safety threshold. Furthermore,
VSG technology can significantly lower the
physical inertia requirement, enhancing
renewable hosting capacity and providing a
technical roadmap for Taiwan'’s future power
dispatch.
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Improvement of the Boiler Shootblower of Talin Power Plant

&

No. 1 and 2 units of Talin Power Plant
are ultra-supercritical boiler units with a
capacity of 800MW. The horizontal length of
the boiler is 26.6 meters, therefore the total
travel of the long-range soot blower needs
to be 13.3 meters, which is the longest soot
blower in coal-fired power plants in Taiwan
at present. No. 1 and 2 units of Talin have
been in commercial operation since 2017
and 2018, and soot blowers in the high-
temperature area of the boiler have been
utilized for many years. Several structure
broken accidents affecting the operation
stability of the unit have occurred recently.
As a result, it is necessary to analyze
the root cause of the structure damage
accidents and develop improvement
methods.

In this study, the inspections of the
material composition and the measurement
in vibration while advancing and retracting
of the soot blower are carried out. After
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confirming the parameters in the simulation
by material analysis, the model for the
stress analysis based on the finite element
method is constructed. the root cause of
the structure broken could be identified
based on results of the simulation and
the experiment. Hence, the improvement
methods according to the root cause and
feasibility of implementation are provided.
For instance, fine-tuning the geometric
dimensions of the soot blower to improve
the ability of the structure to endure fatigue
is applied. Additionally, the external flow
field of the soot blower tube are analyzed,
and then the contour of the outer tube would
be modified in order to reduce the pressure
effect of the disturbing turbulent flow. The
validity of the proposed improvement
methods would be demonstrated by the
simulation to reduce the abnormal operation
situation and improve the operation reliability
of the unit.
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Modal Analysis of the Gas Turbine GE7HA.02 in Datan Power Plant

Datan Units No. 7 to 9 belong to the
GE7HA.02 gas turbine produced by the GE
Company. The gas turbine is fundamentally
different from the traditional steam turbine.
It is assembled from several structural
parts. However, past research has lacked
the effect of turbine vibration in this gas
turbine. Through this research, we measure
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the geometric dimensions of the turbine
rotor and blades, establish a 3D model, and
perform FEM modal analysis to explore the
vibration characteristics of the gas turbine
roto. Confirm the mode and frequency of the
shaft. The analysis results can be used as a
reference for operation and maintenance by
power plant operators.

ABET~9OFKEBREHFTER
B EZRBEE GETHA.02 #1!
(E1) RABEETBERRNE
oA > SHEEREEMGAEEEMmAY
0B 1 AY B ST ER = 51 3 08 Bm 1 8
FIRBEREB DT > BEAHIEE
JRoBEEETIRER Z DITE

FRERERER

fife HERBWKEBEFRERET
RARTEAN  BUBREEKIE
1T FEM 2RS4 » BRETRBIRIKE
FZIREIFIE > SN AV IR AR
JAER > DTSRI A (B MER
ANEFREEHEEZSZE -

1. KRET-1 72 mAmigTESE 2
MEBEIRSBSHIEE > RENR
BENEBEEMEE > WA EEE
REERASIREEM TSR
18 o

2. NE B imE A Py iE AR RIE
FEN=ZFEEREEEX> D5
42 ~ 79~ 108Hz > EBREIRE 5 B
SUR(E2) -SE(E3) WA
(E4) WBIEIRENERE o

.2 EmEERNEHERTEN
OE S EESEER > 3R A 19.7 ~
33.7 425+~ 48.7Hz > {ZRER A
= A /3 & 8 12 B8 LU & turbine i
EREEHES 2R o

4 KRELSIKERAERE D7
%A 1080RPM ~ 2000RPM -~
2900RPM > B ¥ g 48 X 4 &
18Hz ~ 33Hz K 48Hz > 3 7 %
FERBER DM 1 2 V4 1EAE >
BINEEEEEEEREHELR

)

C

BRRENFE -

5. 1N ERENR KERENUE
£ {iI 7 Spacer £ turbine disk
IR ) KEREINRIREZE
BE IR -

6. iE =14 BF = 1F spacer0 B&ELE
SRIENFEMBBIRS > Uk#ZE
[& b ¥ HEFE 1] BE B 1S L R ALRE IR
HNERZ— o

7.spacer0 3 Z 12 R& ( 49 51Hz B
) A RENEBMEREEe ) BEXE
SERSINRNYLE °

8. =& B A=k I EE A 49-
51Hz B B NIREIER S
BARIRR ©

9. RKIZ E A spacer0 = HZEE
1ERE R AU HEPA SR
48 ~ 2= spacer0 EZPiERE L
fRERE ~ UK TE spacer0 B[R
EAZEFHET spacer0 7 /D iR
g BRENVWREEFENEER o



ey .
40
4
k 2,
5 S L
y e

BRIAE | AR EE
1 7THA.02 BfE 2B R

L
SHP- Shape Teble 1, SHP: Shape Table 1
Freq; 42 Hz. Damp: 0.894%
Complex Shape

BRRR - AR ERPRR | AR
2 F—EAEREIRE (UE) 3 FEAMREIRE (SE)

SHP: Shape Table 1
Freg: 108 Hz. Damp: 1.23%
Complex Shape

ERIEER | AFRZTEE
4 E=EREFBHIRE (W)
ZEAR | SERMIZRE | AikT ~ BER - BRink

Lo
%
=
=
=
=2
B
£

t)

~
-

i R I . (

B



= - FERSEEEEIREL - (1) RESERREIRE
MR RS theZ EnR iR R RIS Z 3T

Study on Analysis of the Structural Resonance to Diagnose the
Damage Status of Turbine Blades

During the repair or regeneration
process of turbine blades, applying various
non-destructive tests to evaluate the
damage status of blades is the key issue.
However, non-destructive testing requires
technicians with certificates and experience
to use different media for preliminary
analysis, judgment and classification of the
level of damage to the blades. It is difficult
to investigate the impact of damage on
structural behavior without the accurate
judgment standard. Therefore, the diagnosis
and analysis technology for the blade
damage based on structural behavior by
connecting the corresponding resonant
frequency and structural modal stress
effects would be developed by this study.
Additionally, the testing criteria would be
standardized to improve the sensitivity of
structural damage detection, and variation of
the response to structural vibration would be
analyzed to establish a basis for diagnosing
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the structural condition of blades in this
study.

As a result, a vibration modal detection
system for the gas turbine blade would be
developed to identify suitable frequency
bands and sensors for detecting damage
mechanisms in this study. The vibration
measurement device in high-frequency
would be constructed to acquire the natural
frequencies of blades. Simultaneously,
a geometric model of the blade would
be established to analyze the structural
vibration modes by using the finite element
method. The detected spectrum of the
blade would be compared and verified with
the simulation analysis results. And then,
quantitative standard indicators of the blade
damage status will be established according
to the statistical method. By integrating
measurements and simualations, a detection
system for diagnosing the blade damage
status will be developed in this study.
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Root Cause Analysis of the Rotating Blade in the First Stage of
LP Turbine in Linkou Power Plant

&

During the major overhaul of Linkou
Power Plant Unit 3, a crack was detected
on a first-stage blade of the low-pressure
steam turbine (LPT). Historically, such
damage at this specific location has been
unprecedented at the plant. Typically,
steam turbine blade damage occurs most
frequently in the longest blades at the final
stage, whereas incidents involving first-stage
blades are relatively rare. Consequently,
a comprehensive failure analysis—
encompassing metallurgical, mechanical,
and computational fluid dynamics (CFD)
analyses—was imperative. The objective
was to conduct a holistic damage
assessment to elucidate the crack initiation
mechanism in the first-stage blade. These
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findings serve as a critical reference for
future operations and maintenance, aiming
to reduce the operational and maintenance
costs of similar generating units. Based on
the analytical results, the mechanism of
crack initiation and propagation is attributed
to the accumulation of corrosive species,
which caused grain boundary weakening at
the fracture site and significantly reduced
fatigue life. Furthermore, this region acted
as a local stress concentration zone subject
to relatively high tensile stress. Under
prolonged operation, this combination led to
intergranular fracture, serving as the crack
initiation point, with subsequent propagation
driven by operational cyclic loading.

MOER =R REHRR
HRMBAKES—RBEARE R
EERR > BEMOBMMEARNIE
RRERBLRIES - —fRME > "
WEERBEGRBEELEERERE
WERARERER > E—REEREY
WAEE > RNILAREHNILEET

FEREREA

STEEREBE DN 0 EEMED T
NEDERB N > LUHE—F&
AmEMERNEIERGL . THEE R
ERHEROEERES > RS
ERMAERNSZKE > UEER
SR ARV EE R ©

RIBDGER > KWL R
PR F 5 B BR AL 0 Y HERR » HE AL
RRRUBEZANSIL BHEF®
RIgT&E > BZEARBHEHES
B (B 1) BAEWRARIEES
ERFRENEZ NEE HRBIR
AROAEIRE > WREEEEM
FERE(E2) - BEERBGE
DRREARBE RRGA > R
BREURS MmASEEFITIAM
ERD > HRAZERIERAKBETF
TERRUNEFE - BEREG TS
MEEASEHETE  REBEE

HERMN > RREBEHROEF T
BERRAEERGTE ) BEERY
BRERTIE > WINRKANE - B
SEM h& f [ 87 22 m] 25 38 % 2 # AL
RIRFEES  HASF IIIBHE
TREEEMREIRN  FRES
THEEROUEIMIEREE > B
TR R R TR E TR F RGN B 3R
EEFROME © SEM % i ER A
HPAE LB 0 EDS DifER
NEREMEATFS ClHHERKE
BAOAKRBMERTSZE S CIH
Ry o HER AR E S ER A B BUE



REBIMEHVERE - ERBGERETER  S52FF Charpy EEMES > HERHLH
o A-EHRVERNREERRTE ol HEKEBEE - BN RERER S
B REBRESRNERBGREREV LT 5 ASTMA565 Z 422 MRS
FERER HASRVERE - ERH

S, Max. Principal
(Avg: 75%)

-1,781e+01
-5.783e+01
Max: +4.225e+02
Elem: BLADE-1.4314
Node: 453

49258+02

z

t Max: +4.225e+02 | Step: Step-2
y  Step: Step-2 Increment  1: Step Time = 1,000

Ingemant  3c5ten lime =, 1,060 Primary Var: §, Max, Principal

Primary Var: S, Max. Principal " i .
Deformed var: U Deformation Scale Factor: +1.0008+00 Detenmedvar:U"Defarmnation Seals Faciar et 1002400

BERIR | AR (S
1 B—RIEREIEREENDH

i
%
8
=
£
=
B
R

1B b e EE DB e (=)

ERITER | AR
2 BHARA BLR BRI SEM S4F
MIZEAR | SERITE | SEE - REE - Rinkl « R75F ~ FEF
fRAEE



— S e EesEE L — (7N ) BEEEEFERE

B 4 5)*?,7f;!%fﬁklfnau KRB EN R T2 D th

NG TS

IR E

Fracture Mechanics Analysis of Bolts on the Front Guide Plate of
No. 4 Unit of DaTan Power Station

The Housing Guide Plate located
upstream of the Heat Recovery Steam
Generator (HRSG) of Unit 4-1 at the Datan
Power Plant was found to have completely
fallen off in February 2024. Preliminary
investigation suggests that the cause
was the fatigue fracture of the structural
connection bolts, but further mechanical
analysis is still required. The function of
the guide plate is as a fixed flow deflector
(guide vane) to direct the exhaust gas from
the gas turbine into the HRSG. lIts collapse
would affect the efficiency of the HRSG,
necessitating a shutdown for several weeks
of maintenance, which i n turn impacts the
security of the power supply. The OEM
proposed a structural modification—the
installation of additional cross-beams—to
prevent a recurrence of the same incident.
The effectiveness of this modification also
needs to be further confirmed through
mechanical analysis. This analysis utilizes
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the Finite Element Method (FEM) for
the structural mechanical analysis of the
guide plate. This is combined with a fluid
dynamics estimation of the Karman vortex
shedding frequency generated when the
high-temperature, hot combustion gas from
the gas turbine flows past the plate. It is
hypothesized that this frequency couples
with the first mode natural frequency (29.17
Hz) of the plate's structure, which likely
caused the structural vibration. The long-
term cyclic stress led to high-cycle fatigue
failure at the modal stress concentration
points (the H-beam joints), ultimately
resulting in crack penetration and structural
failure/collapse. The OEM's proposal to
install additional cross-beams is expected to
increase the structure's natural frequency,
thereby avoiding the resonant frequency
potentially caused by the fluid flow. This
modification strategy should be effective and
feasible.
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Root Cause Analysis of No.2 Generator Stator Failure of Datan Power Plant

This study investigates the root causes
of stator damage in the GT2-3 and GT2-
1 generators at the Datan Power Plant.
The root cause of stator damage is found
to be stress corrosion cracking (SCC) and
high-cycle fatigue in the through-bolts,
leading to cracking and eventual bolt failure.
This failure results in uneven axial stress
distribution in the stator core, increasing
friction between the core and through-
bolts and enhancing core vibration. These
factors collectively cause wear between the
core laminations and through-bolts, leading
to insulation damage and interlaminar
short circuits, ultimately resulting in core
lamination and through-bolt melting. Material
analysis reveals corrosion at the neck of
the through-bolts and martensite formation
due to thermal stress in the damaged
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area. Mechanical simulation shows that
the natural frequency of the through-
bolts is close to the operating frequency
of the unit, prone to resonance and stress
concentration. Through material analysis,
mechanical simulation, and vibration modal
testing, this study confirms the relationship
between through-bolt resonance and crack
formation. Recommendations are proposed
to reduce the likelihood of similar incidents,
including the use of HEPA filters, increasing
the guiding angle at the neck of the through-
bolts, applying a corrosion-resistant coating,
and adjusting the natural frequency of the
through-bolts to avoid 60 Hz and 120 Hz.
The study concludes that GT2-3 and GT2-1
stators share the same failure mechanism,
with GT2-1 representing an early stage of
failure similar to GT2-3
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Research on an Optimized Deep Learning Defect Detection
Model for Blade Spray Welding Process

This study develops an optimized
deep learning-based defect detection
model for blade spray welding processes
using vibration-derived time—frequency
representations. Tri-axial vibration signals
collected by smart tags are transformed
into Mel-spectrogram images via short-
time Fourier transform (STFT) and Mel-
scale filtering, enabling convolutional neural
network (CNN)-based classification.

A VGG19 model pre-trained on
ImageNet is adopted with transfer learning
to distinguish normal and abnormal process
states. Without modifying the original
network architecture, an enhanced input
representation is proposed by stacking Mel-
spectrograms from three vibration axes into
the RGB channels of a single image, thereby
increasing input information richness while
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maintaining architectural compatibility.

Experimental results show that the
proposed design improves accuracy,
precision, recall, and F1-score from
approximately 90% to over 94%, with
training accuracy exceeding 94.85% and
stable convergence. Group-based cross-
validation achieves an average accuracy
of 95.4% + 1.68%. Additional analyses,
including calibration curves, score
distributions, ROC curves, and AUC, confirm
strong discriminative performance, reliable
probability estimation, and the absence of
data leakage. The results demonstrate that
effective integration of multi-axis vibration
features significantly enhances defect
detection performance in blade spray
welding processes.
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Life Assessment of No.6 Coal-Fired Boiler in Taichung Power Plant

&

This study evaluates the residual life
of No.6 coal-fired boiler components at
Taichung Power Plant, which has been in
operation for over 20 years. The assessment
covered the main steam pipe (MS), main
steam valve (MSV), high temperature
reheater pipe (HTR), reheater outlet header
(RHO), secondary superheater outlet header
(SHO), and platen superheater outlet short
pipes. Non-destructive metallographic
replica technique was applied to examine
creep voids, microstructure degradation,
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and carbide precipitation in the heat affected
zone (HAZ). Hardness measurements were
performed on base metal, weld metal, and
HAZ. Fifteen heat exchange tubes were
removed for mechanical property and
chemical composition analysis. Based on
MLAS and accumulated in-house database,
creep life consumption was evaluated. Most
components showed creep life consumption
in the range of 10-70%, and the estimated
remaining service life is approximately 4-36
years under normal operating conditions.
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The Microstructure Database of No.3 HRSG in New TUNG-HSIAO Power Plant

The purpose of this study is to establish
the data for microstructure and hardness of
the heat recovery steam generators HRSG
3-1 and HRSG 3-2 of Tung-Hsiao #3 during
the construction stage. Metallographic and
hardness sampling was carried out at a total
of 168 locations, including HP30, HP4l,
HP40, MS, IP10, IP2l, IP20, HTR, as well
as SMS, MSV, HTR and BP in the turbine
hall, as a basis for future life assessment.
The evaluation methods employed non-
destructive replica metallography to obtain
in-situ metallographic information of each
component, supplemented by rebound
hardness testing and ultrasonic hardness
testing to measure component hardness.
The main conclusions of this study are
as follows: 1.The material database for
the HRSGs of Tongxiao Unit 3 has been
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successfully established. 2.Abnormal
metallographic examination results
indicate that, for HRSG 3-1,3-2 and the
turbine hall, the anomalies are mainly
abnormal microstructures observed in the
base metal, weld metal and heat-affected
zone. 3.Analysis of carbide precipitation
shows that carbides are observed at most
locations, with only a few locations showing
no apparent precipitation; it is recommended
that these be continuously monitored during
future major overhauls. 4.Hardness test
results show that, at several locations of
P91 material, the hardness of the weld
metal and heat-affected zone is higher than
the reasonable hardness range for P91.
After additional heat treatment, the hardness
at these locations was reduced to within the
acceptable range.
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Remaining Life Assessment of No.1 HRSG in Nan-Pu Power Plant
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The purpose of this study was to
evaluate the residual life of the #1 HRSG
components at the Nan-Pu Thermal Power
Plant, which has been in operation for
23 years. The integrity of several critical
components was assessed, including the
main steam pipe in the turbine building, the
main steam pipe elbows of HRSG 1-1 and
HRSG 1-2, and the outlet headers of the
1st and 2nd superheaters.The inspection
of these steam-carrying components
was performed using non-destructive
metallographic replication to obtain
both regular replicas for microstructural
observation and detailed assessments of
carbide morphology, creep cavity evolution,
and general microstructural degradation.
The consumed creep life was evaluated
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using the MLAS (Metallurgical Life
Assessment System) originally developed
by MHI. Results of the examination indicated
that the consumed creep life in the heat-
affected zones (HAZ) was approximately
20-60% for the main steam pipe, 20—-40%
for the main steam pipe elbows, and 20—
40% for the 1st and 2nd superheater outlet
headers, respectively. Based on a nominal
design life of 40 years for the #1 HRSG
boiler components, the estimated remaining
life under normal operating and maintenance
conditions is approximately 16 to 32 years. A
few sampling locations exhibited early signs
of spheroidization, and the carbide clusters
showed initial dispersion characteristics.
These areas should be continuously
monitored in subsequent inspections.
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Remaining Life Assessment of No.4 HRSG in Nan-Pu Power Plant
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The purpose of this study is to evaluate
the residual life of No.4 HRSG components
of NanPu power plant, which has been
operated over 20 years. The safety
critical components were assessed in this
study included the high pressure main
steam pipe,medium pressure main steam
pipe,secondary superheater outlet header
and stub tubes,secondary reheater outlet
header and stub tubes. The inspection
method of these steam delivery pipes
was conducted on the microstructure of
regular replicas and extraction replicas,
and evaluating the consumed creep life
was based on the life assessment system
which is called MLAS (Metallurgical life
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assessment system) has been developed by
MHI.According to the researches in the past
of our company, and referring to MLAS, all
the test results were gathered and analyzed.
Then all the consumed creep lives and
their remaining lifetimes of the pipes can be
evaluated. The test locations (HPMS-6 ~
HPMS-8 - HPMS-11 ~ HPMS-12 ~ HPMS-
14 ~ HPMS-15) of creep lives on pipes and
tubes are in the range of 30~60%. All other
locations of their creep livees on the pipes
and tubes are in the range of 20~40%, and
their evaluated remaining lifetimes are in
the range of 24~32 years under normal
operation and maintenance circumstances.
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The Evaluation for Condition Tracking of No.2 Boiler in Dalin Power Plant
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The purpose of this study is to establish
the data for microstructure and hardness
of MS,1RHO,2RHI,2RHO,2SHO,3SHI,3
SHO, RH By Pass pipes in Dalin#2 USC
power plant during construction stage.
The evaluation method is to obtain the 73
metallographic data of each component
by the non-destructive replica method,
and measure their hardness by applying
the re-bound hardness method. The main
conclusions of this study are as follows:1.
This research project has inspected parts
and components of Talin Unit#2 basing on
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database 2314-0904 established in 2023.
2. The 11 microstructure have microcracks.
3. In terms of the strength of P22 and P12
materials, 1 BM hardness are lower than
120HV,2 BM hardness are over 170HV,
and the hardness of 4 WM sites are lower
than 180HV. In the P91 and P92 materials,
9 BM hardness are lower than 180HV the
hardness of 13 WM sites are lower than
200HV.4. It is recommended to track the
abnormal location of the microstructure and
hardness.
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Evaluation of Welding Conditions of Heat Recovery Boiler Tubes
in Southern Thermal Power Plant

This study focuses on the low-pressure
superheater elbow sections of Units #1-3
at a NanPu thermal power plant. The
original design material is SA192CD.
Three materials—SA192CD, SA213
T11, and SA213 T22—were evaluated in
combination with ER70, ER80, and ER90
welding consumables under different post-
weld heat treatment (PWHT) conditions
(none, 670 °C, and 700 °C). The effects of
these variables on mechanical properties
and microstructures were investigated to
select suitable welding combinations and to
evaluate the properties of U-bend elbows
after annealing, thereby improving boiler
tube welding quality and unit operational
reliability. The results are summarized as
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follows: 1. After annealing, the hardness of
the U-bend elbows decreased, indicating
a reduction in residual stresses induced by
cold bending. 2. Abnormal microstructures
and relatively low hardness were observed
in the welds of #1 full, #2 full, and #4
lower weld passes (ER70), which are
attributed to welding process effects
causing discrepancies in microstructure and
hardness of some ER70 welds. 3. Among
the experimental parameters, condition
#12 (T11/ER80/T11 with PWHT at 675 °C
for 70 min) exhibited the best welding and
PWHT performance. Additionally, annealing
the elbow sections at 680 °C for 70 min
provided favorable welding material quality.
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Research on Construction of Monitoring System of Status of
Boiler Tube of Linkou Power Plant

There are 3 supercritical steam
generators in Linkou Power Plant currently,
and the 3 generators have operated for 5
years. Since 2022, Linkou Unit 1 and Linkou
Unit 2 have suffered from ruptured boiler
tubes, and ruptured boiler tubes cause
boiler out of service. In these ruptured boiler
tube accidents, boiler tubes had longitudinal
cracks and circumferential cracks.
Longitudinal and more severe cracks might
be a creep phenomenon of boiler tubes.
Circumferential cracks might be a thermal
fatigue phenomenon of boiler tubes. In
order to understand what cause longitudinal

FRESS - B F%:

cracks and circumferential cracks of boiler
tubes and avoid boiler out of service, this
research constructs a monitoring system of
status of boiler tubes in Linkou Unit 1.

The monitoring system measures and
records temperature of boiler tubes in
Linkou Unit 1. In addition, this research
analyzes data of temperature of boiler tubes
and speculate cause of longitudinal cracks
and circumferential cracks. These data show
temperature of parts of boiler water wall is
higher than that of neighborhood. Operators
of power station can refer to these data and
make better operation.
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Research on Temperature Measurement of Boundary of Boiler
and Creep in Linkou Unit 3

There are 3 supercritical steam
generators in Linkou Power Plant currently,
and the 3 generators have operated for 5
years. Since 2022, Linkou Unit 1 and Linkou
Unit 2 have suffered from ruptured boiler
tubes, and ruptured boiler tubes cause
boiler out of service. In these ruptured boiler
tube accidents, boiler tubes had longitudinal
cracks and circumferential cracks.
Longitudinal and more severe cracks might
be a creep phenomenon of boiler tubes.
Circumferential cracks might be a thermal
fatigue phenomenon of boiler tubes. In
order to understand what cause longitudinal
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cracks and circumferential cracks of boiler
tubes and avoid boiler out of service, this
research constructs a monitoring system of
status of boiler tubes in Linkou Unit 3. The
monitoring system measures and records
temperature of boiler tubes in Linkou
Unit 3. In addition, this research analyzes
data of temperature of boiler tubes and
speculate cause of longitudinal cracks and
circumferential cracks. According to the
analysis of data of temperature, Operators
of power station can refer to these data and
make better operation.
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Temperature of water wall tube of
Linkou-Unit-3-3.5F-East-Middle
from 20250401 to 20250407
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Research on the Use of Low Sulphur Fuel and Biofuel in Diesel Units

In response to environmental emission
regulations, the Company has successively
conducted trial burns of low-sulfur fuel
oil in its diesel generator sets. To comply
with these measures, CPC Corporation
meets the required sulfur content by
blending diesel into the fuel. However, this
blending process alters the fuel's viscosity-
temperature characteristics. Consequently,
it is necessary to either adjust the fuel
inlet temperature to satisfy the Original
Equipment Manufacturer’s (OEM) viscosity
requirements or modify the blending ratio.
Therefore, conducting research to evaluate
the potential impacts of using low-sulfur fuel
on diesel generator sets is essential.

Furthermore, the net-zero power
transition is a high-priority issue for the
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Company. Although diesel generator
sets are characterized by high fuel costs,
lower efficiency, and limited capacity,
their fast-start capability makes them
irreplaceable in terms of grid resilience.
Reducing emissions from these units would
contribute significantly to the net-zero
transition. Converting to biofuels is one such
decarbonization method, as evidenced by
numerous international cases. Although the
Company’s original plan to include biofuel
conversion in its decarbonization roadmap
has been temporarily suspended, it remains
necessary to conduct preparatory research.
Investigating the exact composition,
quality control specifications, and potential
operational impacts of biofuels will serve as
a vital reference for future re-evaluation.
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The Combustion Simulation Improvement of Dry Low Emission Combustor

2

This study focuses on combustion
kinetic and thermo-fluid simulations of the
annular-type combustor used in large-
scale power generation turbines. The
analysis includes designh assessment
of each component in the complex DLE
combustor structure and evaluation of
how its aerodynamic characteristics in-
fluence downstream flame behavior,
cooling strategy, and mechanical design.
A literature review, was first conducted
on heavy-duty industrial gas turbine
combustors, multi-nozzle configurations,
and interactions among multiple swirling
flames. Aftermath, estimates target
simulation parameters based on reasonable
ranges obtained from prior studies, then
investigates the complete upstream and
downstream flow path, combustion-CFD
module applicability, damper air-distribution
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effects, air-allocation rate assumptions
and verifications, distribution patterns of
simulation results, and their correlation with
monitoring measurements, followed by an
analysis of numerical stability and time-
scale relationships. Then, integrates and
discusses all simulation outcomes, identifies
technical issues, and proposes future
research improve-ment plans followed by
addresses the numerical-stability problems
using higher-resolution turbulence models
and suggests strategies to improve the
prediction of heat-release target parameters.
In final stage of this research, summarizes
the com-pleteness of the developed CFD
techniques, discusses how they can
be positioned for practical engineering
applications, and proposes possible
engineer-ing extensions of the analytical
methods established in this study.
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Research on Characteristics Evaluation of Corrosion Inhibitors for
Service Water in Talin Power Plant

This study aims to evaluate the
corrosion inhibition effectiveness of the
Service Water System at the Dalin Power
Plant. By employing electrochemical
techniques and water quality analysis,
the performance of the currently used
silicate-based inhibitor was compared with
commercial molybdate-based alternatives.
Experimental results demonstrated that
all tested inhibitors exhibited excellent
corrosion inhibition efficiency at their
optimal concentrations. Notably, the
currently used inhibitor displayed stable
resistance to pitting corrosion across
all tested concentration ranges.Based
on a comprehensive evaluation, it is
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recommended to continue the use of the
current inhibitor. However, a review of
the currently low operating concentration
is advised to prevent the system from
approaching the threshold of failure due to
dilution. The conclusion suggests revising
procurement specifications by tightening
acceptance criteria for corrosion rates and
establishing comprehensive monitoring
indicators, including pH, conductivity, and
metal ions. By implementing rigorous
inventory management and anomaly
diagnosis protocols, the risk of equipment
perforation can be mitigated, thereby
ensuring the operational safety of the power
generation units.
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A Simulated Study on Operating Performance for Combined-
Cycle Units with Carbon Capture System

This study focuses on simulating and
analyzing the operational performance
of gas-fired combined cycle units with an
added carbon capture system. The results
indicate that as the carbon capture rate
increases, both the gross power generation
and net power generation of the power
plant significantly decrease, with the net
power generation experiencing a more
pronounced decline. This is primarily due to
the increased auxiliary power consumption
of carbon capture system related equipment
and the increased steam extraction from the
medium-pressure steam turbine to supply
the steam required for solvent regeneration.
Taking a 90% carbon capture rate as an
example, gross power generation, net power
generation, and net efficiency decrease,
while auxiliary power consumption and net
heat rate increase. Nevertheless, the carbon
capture system can significantly reduce the
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power plant's CO, emission intensity.

To reduce the energy consumption of the
carbon capture system, the study evaluated
the impact of solvent regeneration energy
consumption on power plant performance.
Simulation results show that reducing
solvent regeneration energy consumption
can effectively improve the power plant's
power output and efficiency. When
solvent regeneration energy consumption
decreases, gross power generation, net
power generation, and net efficiency
increase, and the net heat rate decreases.
This improvement is mainly attributed to
the reduction in steam required for solvent
regeneration, which significantly reduces the
steam extraction from the medium-pressure
steam turbine and consequently increases
the extraction pressure and temperature,
thereby maintaining the steam turbine's
power output.
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Investigation and Research on Hydrogen Transportation, Storage,
and Hydrogen-Mixed Natural Gas Pipelines
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In 2022, Taiwan's National Development
Council unveiled its net-zero transition
goals, with hydrogen energy identified as
one of twelve key strategic action plans.
Globally, hydrogen is recognized as a vital
clean energy source for achieving carbon
neutrality, with primary applications in power
generation, industry, and transportation.

Aligning with this global trend, Taiwan
Power Company is exploring the application
of hydrogen for thermal power generation.
The success of this initiative hinges on
two key factors: the advancement of
hydrogen co-firing technology and a reliable
supply of clean hydrogen. Given Taiwan's
energy landscape, which is similar to
that of Japan and South Korea, imported
hydrogen will be essential in the short to
medium term. Over the long term, it will
be able to do transition to produce green
hydrogen as Taiwan's renewable energy
capacity grows. The low energy density of
hydrogen, however, presents a significant
challenge for long-distance transport, a
problem the international community is

HEAE - B89 Bk

still working to resolve with viable storage
and delivery solutions. Consequently,
proactive researches and investigations are
crucial to address potential issues before
implementing hydrogen co-firing.
Furthermore, for short-distance
hydrogen transportation within countries,
besides using high-pressure hydrogen
cylinders/tankers and pure hydrogen
pipelines, many countries, such as the
United States and the United Kingdom, are
injecting a small amount of hydrogen into
existing natural gas pipelines as part of their
net-zero transition efforts. However, blending
hydrogen may still raise safety concerns
because the small size of the hydrogen
molecule leads to a higher tendency to leak,
requiring improved sealing. Alternatively,
there has the potential for hydrogen
embrittlement if pipelines are exposed to
hydrogen over the long term. Therefore, it is
necessary to conduct relevant investigations
and researches on the technologies of
hydrogen blending in natural gas pipelines.

K EREARARER S EIR
BAN—IARE > HEIAENE
SN R BE A BB skt 0 LOAEH BUE
PRAB IR IR - FIREERZ
TR RS ST E > WIS A
TR BEEZRMEHERITHE -
PR > SRR ISR ER
TAERAREN s EECRBNZE
REZEIEME > BER/EENE
o MPERENBERME ALY
A fEZRE - At EXTBRHT
MIBEGRREDRMAVER > H—2
) FREEM/N > FIAEE I E AT

HENRREBEEE, 3 —AlARMS
ERaRREOEENERTEM
HEESRRR ‘&ﬁ'ﬁiﬁJEEHLF
MR o Lo AZERAR
ARBEESRENITA K‘+$¢Ej{%
EXNMENBEI—EXRIESRR
TR } BT RE R EINE 1P
T BREABERENBRE L it
BEREBEXRAREPHNRENITA
EToN AIREREeRzZaRE
BRESMUE2 BRREED
SETTE 2 /8 o



AR R ERER :

1. AStETAN S RE M AR REGRE FRIESRARERELF BRI

[ERBRNBAEDN - HEEISEBRE MRB A L2 2R ©

Y REE S REERREAKEHE 2 A5EBRUXRARRESREQRENREG
FAP R EA M A E R BERE RExM > ARt ERERNI2NEER
15 TREEREREREE 0 LT BRRRRIRR o

AR

>

D=% % #42=742.95mm :
d=8&] % A 48=76.2mm

D
: 400D 2D
am &7
4= 15 vol.% F £:+85 vol.% & A,
m LR
BRIAE | AstEiRq
B 1 ARG S EatRiEB&Ar R REE

BRRR | A5t ERM
2 TRIBED R DM ERRG

HZEAE | BERIIE | FHRE ERRE ~ =EE IO  MITE ~ FEER

ET I

i
%
8
=
£
=
&
R

1B b e EE DB e (=)



= TEREEEERE - (%) SEEEERERE
MW ﬁﬁfﬁ:ﬁﬁ'—;ﬁﬁﬁﬁ:z‘*ﬁﬂﬁ & B st 3%

Investigation and Evaluation Research on the Construction of MW-Level

I\

Hydrogen Co-Firing Power Generation Application Platform

Hydrogen is regarded worldwide as
a critical option for achieving net-zero
emissions or carbon neutrality. Global
hydrogen applications primarily focus on
power generation, industrial processes, and
transportation. Drawing on international
practices, Taiwan's hydrogen roadmap
is categorized into power generation,
industrial process technology, and transport
vehicles, with Taiwan Power Company
primarily responsible for hydrogen co-firing
applications in power generation.

In addition to the development of co-
firing technology, securing a sufficient
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supply of clean hydrogen is a strategic
priority for Taipower. However, different
hydrogen production methods result in
variations in gas volume, composition, and
pressure. Researching how to integrate
these diverse hydrogen sources into power
plant co-firing units is a prerequisite for
implementation. Given that current clean
hydrogen technologies are still in their early
stages and remain costly, this project targets
1~10 MW gas turbine units as a planning
benchmark, utilizing them as a platform to
evaluate hydrogen co-firing applications
from various hydrogen sources.
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Abstract

To enhance the credibility of tests, the
Chemical Testing Section introduced the
Environmental Testing Laboratories and
the ISO/IEC 17025 laboratory management
system. In 2025, the Environmental
testing Laboratory was certified by Taiwan
Accreditation Foundation (TAF) certification.
The accredited scope includes 6 items in

water and 3 items in toxicity characteristic

EBHE .

leaching procedure ( TCLP ). The Materials
Laboratory was accreditated by Taiwan
Accreditation Foundation (TAF) certification.
Accredited scope includes 10 elements
in Carbon and Low-Alloy Steel, 7 items in
Copper Wires, 9 elements in 300 series
of Aluminum Alloy, Coating Mass in Hot
Galvanized articles, and Mercury content in
Coal.
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Abstract

The major test content of Oil and Coal
Testing Section is the inspection of fuels
such as coal, fuel oil, natural gas, etc., the
test of oil products such as insulating oil,
lubricants, hydraulic fluid, grease, etc., and
analysis of SF; gas and dissolved gas-in-oil
and calibration of gas detectors for electrical
power equipment. In addition to ensuring

EHHE .

quality compliance with specifications, these
relevant data are further applied in fault
diagnosis of electrical power equipment,
lubricating oil monitoring and tribological
failure detection. And through the utilization
of these diagnostic results to improve
the efficiency of asset management of
Taipower's equipment.
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Abstract

The core business of high-voltage
testing section includes: (1)Testing of
power equipment, including transformer,
arrester, fuse, and switchgear, (2)Inspection
of testing power equipment for civil use,
including transformer and switchgear, (3)
AC dielectric withstand test for power cable,

EHHE .

(4)Measurement of partial discharge and
diagnosis, (5)Calibration service for high
voltage measuring system in Taiwan, (6)
Review of Type Test Report for Taipower
Company, (7)Survey for electrical equipment
accident of Taipower Company, (8)Short
circuit test.
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Abstract

Taipower Company relies on electricity
meters and instrument transformers
for accurate electricity billing, and the
Electricity Metering Section is responsible
for their calibration and testing. The
Electricity Metering Section’s core functions
encompass standard calibration, periodic
testing, acceptance testing, and type testing
of these critical components. As the quality
of these components directly impacts
Taipower Company's profitability, continuous
improvement in testing capabilities,
techniques, and methods is paramount
to ensure testing reliability and quality. All
testing activities in 2025 were completed

EHHE -

successfully, achieving all anticipated goals.
Furthermore, we have continued to support
the company’s 'Power Grid Resilience Plan'
for transmission and distribution systems
to ensure superior power stability. We also
actively participated in technical seminars
and planning for the AMI (Advanced
Metering Infrastructure) rollout. Notably,
we introduced a new 'Single-Phase Meter
Accelerated Aging Test' to evaluate meter
reliability, durability, and performance
stability, while also estimating their service
life. All acceptance and performance testing
tasks were completed on schedule
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Abstract

1. Establishment and maintenance of 4. Overhaul and maintenance of various
TAF electricity standard. precision electronic instruments.

2. Tests of Intelligent Electronic 5. Instrument control and power
Devices and Relays in various power monitoring system test.
substations. 6. Periodic on-site calibration of

3. The characteristic test of newly instruments used for operation
purchased instruments of each indication.
business department and the 7. High Voltage Insulating Tester
regular calibration of quality control calibration and maintain.
instruments.
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Abstract

cy

The task of Power Apparatus Testing
Section is to assist Taipower and other
companies with executing the new build
electric Commissioning test, put-in service
electric test, and maintenance electric test
to assure the quality in compliance with
specification. The under test apparatus

EHHE .

includes Generators, Transformers, Circuit
Breakers and Transmission line, etc. Test
items include insulation, voltage withstand,
partial discharge, winding sweep frequency
response and dielectric frequency response
test, etc.

SREARRER S AR T
JSE/NI EM%I& E2E N ftE -
EXRRMEEN TR BEENIR
1%’%%%&1 MMAFR ﬁﬁUZ%IE,“
i 15 |§Sﬁ%ﬁ&£$¢f§2£ﬁﬂ HicE
AEE > BEREIRBEEITE R

2R & oa
FEFEH

H == 2 2

BRBER > BRAGREES o
BNRHE GBI B HH

28 $H'J§E‘,n7 = EUDﬂIEEEUE %

N YT EL T
NEREBRES o

1. T ABIRINEEETE NRE
(SEEBM  BERES Fa'ﬂ%auxfﬁf)
BRAMEERER ©

2. HITRBE AW *“ﬁﬁﬁfﬁ %
(éﬁf_%k% HER HEARXRES)

ﬂjEIDit%AE °©

3. HATK I E R L B AR R ~ K
B R SIS |§Euﬂ%~i‘ o

4. BT EPIE IRE (B

FARES ﬁf)DDJ\% ﬁﬁ'luit:%&"/j
E%_LE%EEEFL )L/)IL ﬂﬂﬂ@&iﬂﬁ
LHBIE -

5. JUTHBBAIENRE (HEH -
BERZR ~ FRARES ) SO MES

6. #ﬂﬁ ’*“ﬁﬁﬁaﬁ i (LB
BRRES ~ FARE ux% \ ,.%E%f ) 21%
n\? 9'*;2‘7 %//ﬁ'J

7. 9478 BARES (ZRZEMR
F ) MAZRGFRI=EE -
FEREFERIER o

8. ﬁtﬁﬁé*‘mﬁﬁﬁ&i’@ A K 3 BB 4H 1%

BB

AR 2

1~ BB uit%ﬂﬂ °
9. Tmﬂjl#ﬂﬁ R BRI AY
%ﬁfﬁﬁfw ZRIERUL -

10. WBN#N1T B /1 5% 5 i P& K S LA
B o

M. BN ARZZREARIREERS
%f&i‘i?ﬁf’}iﬂ%ﬁ, BIRE
REE IR S B T

12. -’EEF%’%H@;IE#/,\.

(1) KB G/IS ST7T0 BN A &
Bt A B © (114/3)

(2) ,/\ﬁéﬁfﬁéﬁ#zﬁ@ ~
REPEMERIRSTSE » &
*%%BL%ZEED%%D—JDHH =
& HHEE APEERTE T
Carbon Tracking ( fix1E EIE )
EERIER © (114/3)

(3) 32 TAF ISO/IEC 17020 1% &%
A8 10018 B EZEIL » VE B
WEHBRS 114 £ 11 B 14 B ~117
F1M1B13H- (114/3)

(4) FAER B GT22 & B 2R ki
% 52~ EFRERINA RS L
HHstER © (114/6)

(5) & & & B GT2-1 ~ UAT21 ~
GT2-2 ~ UAT22 Tr. e T =& »
GT2-1 188 ~ IEF MM AR



HHE5L88 © (114/10)
6)114 FEEBEREHER  SE MRS

BIEH 5T HEPS BT > BB S B ER 23 8 0 T
(114/10)

(7) B = E B TT2 ~ GT2-2 ~ UAT22 ~
UAT31 GT3-2 UAT32 52 T = B o
(114/11)

(8) MBI B E R EM AL B E > 2
SENERE o ANAR IR AR RA AR BR AR
B o (114/11)

13. B BB iTREEE

(1) B B ERBLELHELE LEDR B
S BEERR KoIEBHTIES
B8R (EMI Survey) @ #EHELR
BRI K EMI BEESE:ERIE > IEE
HMFEREAMRBHREE R > FEEIL
B R SEEEE R B T I B HE > 2 HER

14. EHHITIRA !

2y

EREBTETRER EEATRTKRARL

RS EE BBk #6 2 BT

L R R B TRELE o

(2) 55 B 1& & 17 58 & F& 2 11 (Sweep
Frequency Response Analysis,
SFRA) 48 % #8 2 2 F& (Dielectric
Frequency Response, DFR) % # fi7
FER > RIS ERRGEAREET S
HBAFEN > FRERBGIARERE
SANEBEEHEBEREL > 1IRHE
G RKEBIEEEREEUSINZ —
BEREAZE o

(3) BNEBEREMSAM > AN BERRE
i AR B BB A AIE B E L RED
RG> UAPIHER AR AEIT S
H o

(4) FENRBE K - o EEEEERA
25 REINFRIBEHAR ~ WE UHF X
A5 L BE D NEE R > -1
B IR BB S 1EARERH] o

B

718 S/S 69kV FiE ~

HWAEREDLLEEER (2K G/IS) BRI aieEE R SKEGBEEERR
(114/04) R B (114/05) (114/07)
(114/04)
114 FEBHREABATEHE / EWHTR
i TEEE ()| BEAKX TEAR | HIMEA (F7m) | EW (1FiT)
fBs s B R 8,816 2,894 1,021 4,818 54,051
g SRR 6,076 2,232 1,865 4,276 28,812
P s B R 3,749 1,232 753 927 27,938
AinatER 1,606 2,320 946 28,199 50,101
& &t 20,247 8,678 4,585 38,220 160,902

i)
£
73
i
Z
i
g




(—) EFEHH

Bhl|  FRER BRI B |SAEGE | ENELE | FEEMERH

ki EX 23 B 1A R B

i M677769 A HERE 2025/9/8 | 2035/9/7 | 2027/11/30

= B BEh 15 gl —
2X0R 1607341 g%{gﬁgﬁﬁgfé BilR# k| 2015/11/12|2035/11/11| 2026/11/30

= I B IAR B R T
57| M621819  |(EERHEBIST | BEEE | 2021/8/26 | 2031/8/25 | 2027/12/31
AR FLRES
A M6e78515 |EBNFRM EEEE | 2025/9/10 | 2035/9/9 | 2027/12/20
= IR B R T

EERGETTE
LU B rl B T
IRAS

3B 1831043 BEEZE | 2021/8/26 | 2041/8/25 | 2027/1/31

E:EL%E:%%%%Z%

ERHFE N R AR
REE%%@EH EEE[E
TMHFE R

3B 1779800 BEE= | 2021/8/26 | 2041/8/25 | 2027/9/30

B A GOOSE FERTR
28R 1838902 PR RV {REE EEE AR B K BEEEZE | 2022/10/6 | 2042/10/5 | 2027/4/10
'T/\E@; ﬁ

TERKBAZ BT
2B 1853314 %JEHUEHZ%ZT_L BeHE BEEE | 2022/10/6 | 2042/10/5 | 2027/8/20
B RECE R

THREE-TERMINAL
POWER LINE

SEl =
i US12265112B2 KAN%Lg(gggég'ﬁgN BEEE | 2022/7/14 | 2043/5/5 | 2028/10/1
SYSTEM AND

METHOD

it M560020 |BRIRTRMEIEAIKE ZAEEEERE| 2018/1/9 | 2028/1/8 | 2026/5/10

RiEIN S BRI BB R

it M607619 BCEER: |2020/10/15(2030/10/14| 2027/2/10

FURI2S
Ay M607618 P AR E T8I FoEERE  [2020/10/15|2030/10/14| 2027/2/10
N EERBRE TR
el S
ey M611633 = R T S A O FeEERE  [2020/11/23|2030/11/22| 2026/5/10
ESIgic) M620672 RREBRAZE R FCEE BE 2021/8/13 | 2031/8/12 | 2026/11/30

2EBRRANEEZ

AU M621241 i —
R M6 e

ACEEEE | 2021/9/15 | 2031/9/14 | 2027/12/10




B C Y IEY ] EXERE | EFELELH | FEAMBH

M636051 DR BAR R B HEE 2022/8/11 | 2032/8/10 | 2027/12/31
ENyA

M636052 ¥$ﬁgzﬁﬁ}ﬂ 2022/8/11 | 2032/8/10 | 2027/12/31

M637111 BrB AFLE 2022/8/11 | 2032/8/10 | 2028/1/31
.:./\ Bx A Er s Ay

M634642 Z%;%D s 2022/8/11 | 2032/8/10 | 2027/11/20
W, F

M643112 SRAE 2023/4/11 | 2033/4/10 | 2028/6/20

M657265 MBIIBAR TR 2024/3/28 | 2034/3/27 | 2029/6/20

M658252 =R ZR T B BT 2024/3/28 | 2034/3/27 | 2029/7/20

M657642 A4 RERA 2 AR 2024/3/28 | 2034/3/27 | 2029/6/30

EE
M665174 %giﬁé%ﬁg;m%ﬁ 2024/9/27 | 2034/9/26 | 2027/12/31
/\EE,/\H\

S = AN

M664033 %%/}:ﬁ’g\&b%mﬁ%ﬁ 2024/9/27 | 2034/9/26 | 2027/11/30
el ERGR
7JE|U‘E EE!{;

M666572 :;%&Hgﬁfﬁg;ﬁ 2024/11/20|2034/11/19| 2028/2/10
%I\D*ﬁ

M677025 AKIFETERRA 2025/7/11 | 2035/7/10 | 2028/11/10
BIRBIBEAS

M678847 E;'E%F{ ABI 2025/9/19 | 2035/9/18 | 2026/12/31
EERRENAER

1797506 %J@EE%E@ HHA K 2020/11/2312040/11/22| 2026/3/31
BT 5%

M625443 JEH:E% L D@FEE% 2021/10/21|2031/10/20| 2031/10/20
17 R

VAN N

1792624 %IZEJHFE% S D@FEEE¥ 2021/10/21|2041/10/20| 2033/2/10
m7 L

M623951 Bi#EpEE 2021/9/7 | 2031/9/6 2031/2/28
HEBETLE

M623950 Fj HERETRER 2021/9/7 | 2031/9/6 2031/2/28




BRI  EAEYE =g B | EFEBAE | EXELLR | EEANEER
AN ﬁgﬁﬁ:ﬁ
25BA 1558050  |SREILIRINEISES DH’;E@ 2015/8/19 | 2035/8/18 | 2026/11/10
= 15 i
AN jiEE':'ﬁ!_‘
2%BA 1627420 |BRIREZRS% Dﬂ;\%c 2016/9/7 | 2036/9/6 | 2028/6/20
= 15 i
AN ji'a?':%
2287 1758972  |BHNLZEZMERMR DH’;E@ 2020/11/25|2040/11/24| 2032/3/20
= 18 i
_ POWER SYSTEM |, \\ e
?; US11710958B2 |WITH ENHANCED Dﬁg)ﬁ:@ 2021/10/28(2041/11/19| 2027/1/25
= POWER SAFETY =R
v X 72 Sl
WA  M601345 |BIHAREE ﬁﬁ;‘% 2020/7/3 | 2030/7/2 | 2026/9/10
= 1B iR
N \AMKRTINGES e HEE
T ;:Fu 7
i MB14576  [,ioeers= - 2020/12/18(2030/12/17| 2026/7/20
BESNIEEER |aHHERE
s i e e /22 | 2040/5/21 | 2032/8/31
IR ITTO1ST s mremere s | miEm | 20205
BAREEmiKass AT HEE
i s
ehdifs 1737531 frartepi it A 2020/11/2 | 2040/11/1 | 2031/8/20
ERGEEE S op | ShiER
2%BA 1818747 F@Ezﬁﬁz & :'g@f: 2022/9/28 | 2042/9/27 | 2042/9/27
Pan [5)%4 s an
s EBFOMERLR |,nmee
4o | JP3230297U ERRAHLTED DM;\%EE 2020/11/2 | 2030/11/2 | 2030/12/22
= DL FIFREE =
SHiRiaTaNE |RPiEE
WA M622213 EE;?EET@W 21@; 2021/9/10 | 2031/9/9 | 2027/1/10
=< .
== S=i=
WA M638931 |BEIFIELIZZRK “ET;\E@’ 2022/10/31[2032/10/30| 2026/3/20
= 18 i
== S=i=
ZXRR 1838934  |BHEIPIELIEZAE “ET;\E@’ 2022/10/31[2042/10/30| 2027/4/10
= 18 i
IS I EREE = mmE
25BA 1731723  |REBRKISHErELE E‘Mﬁ}j': 2020/6/19 | 2040/6/18 | 2026/6/20
5o i =iEha
BERHGREEEN |SRHEHEE
%P - ek v
2%BA 1765754 | o s idp. 2021/6/24 | 2041/6/23 | 2026/5/20
REBFTIEEE T EHEE
ZXPR 1839879  |ZRAGFEHEEEMNETF %@2 2022/10/4 | 2042/10/3 | 2027/4/20
BB Bk =
WAL M527582 |BHREEBIBZRY% |4 ARFZRT| 2016/4/22 | 2026/4/21 | 2026/4/21
== N 3z
WA M528488 i;i*ﬁﬁgﬁi% 4= SFZRER| 2016/5/23 | 2026/5/22 | 2026/5/22
FHEREZBRE |,
swm|  Msa5310 | LEEEZERE = SFRZSER| 2017/4/27 | 2027/4/26 | 2026/7/10

B




=R EEE B2HZE BRHEGH | EFELH | FEAMHE
SR IE B g =R

MB55581 |y o i 2017/8/2 | 2027/8/1 | 2026/2/10
FRRERACEB Y

M862311 | s e e 2018/2/26 | 2028/2/25 | 2028/2/25

VAL RN

M561679 f;gﬁ*’w*%ﬁ Rt 2018/2/26 | 2028/2/25 | 2028/6/10
=<

M568871 S IRIOCREHEY) 2 2018/8/1 | 2028/7/31 | 2028/7/31
iﬁ’rﬁl\ﬂ*ﬁ

M583465  |/E/kE 2019/3/28 | 2029/3/27 | 2029/3/27

V&5

M586270 ;;T? e K el 2019/6/4 | 2029/6/3 | 2027/11/10
=R B e =y~ =

M597413 i\’;ﬂw’“%ﬁ”pz‘% 2019/12/12|2029/12/11| 2026/6/20
FetE

M597391 |ERIHEE 2019/12/16|2029/12/15| 2026/6/20

M597389 |2REEE 2019/12/16|2029/12/15| 2026/6/20
BARSEEERASH

M599393 | Tyn e soo e 2020/3/31 | 2030/3/30 | 2026/7/31
AREEERZAN

M599394 |- ﬁ:l&_wﬁgg% 2020/4/1 | 2030/3/31 | 2026/7/31

M604885  |NEEFEIG RIS E 2020/8/12 | 2030/8/11 | 2026/11/30

M608349 |EH_GREEEX 2020/9/3 | 2030/9/2 | 2030/9/2
S A AT

M614960 2;'? SAARRERNR 2020/12/4 | 2030/12/3 | 2030/12/3
B Tost NEEE=

M616151 ;&EE‘]I’D@@E% 2021/6/9 | 2031/6/8 | 2027/8/20

M624279 |SSAMEBTEZRS 2021/7/7 | 2031/7/6 | 2028/3/10
BIRSENIRRR

MB19160  |b o= 4o 2021/7/9 | 2031/7/8 | 2031/7/8
BB SEEER

M622482 ??EE REH 2021/8/24 | 2031/8/23 | 2028/1/20
TITaRﬁ

M624395  |BRISAEIE 4 R 2021/10/22|2031/10/21| 2028/3/10




£85/ BB R =y Py et B |ENEGE | EMELEE | FEEWEE

ol M630926  |fMK 1B E R 4 ATZEPT|2021/12/30(2031/12/29| 2028/8/20
ERIERAXRER

al M633553  |EHEIIEAEMRITR &GS HIZEF| 2022/1/24 | 2032/1/23 | 2029/10/31

rad M633755  |iKigtkas A S ERHZRRT| 2022/7/4 | 2032/7/3 | 2027/10/31

A Me40630 |'AdmiEIth BAAEE IR S HT3TAT|2022/12/23|2032/12/22| 2026/4/30
TEENREETELS |,

ad M644565 jfgu“ﬂﬂ%i” (= ESTRZRFR| 2023/4/24 | 2033/4/23 | 2029/7/31

N HABEHEHEIR |,

bl M644588 E'H%ﬁ“%ﬁ“ 1% 4 ATRZRRR| 2023/4/27 | 2033/4/26 | 2029/7/31

bl M658127 |BIERB R4 4T ETFZEFR| 2024/2/19 | 2034/2/18 | 2027/7/20

bl M662577 |BEACEEHEBERL |LSHHZEFR| 2024/3/22 | 2034/3/21 | 2026/11/10

ad M674956 |EAEMEE (= ESTHZRFR| 2024/11/7 | 2034/11/6 | 2026/9/20

o AEEEIE C IEEER |, .

IRt M667069 E;ﬁ < J 4 ESTRZEPT| 2024/12/3 | 2034/12/2 | 2028/2/20

N ! s N

oY M678295 zgggﬁﬂw}@% 4 ESHZRFR| 2025/5/15 | 2035/5/14 | 2026/12/20

N B EFEEEAERE |,

il M676716 %gé? AT E 4T ERFZEPR| 2025/8/5 | 2035/8/4 | 2026/10/31
BRI ERE

§E E@\ ¢ lgrbA o

gl 1404943 XN, SHAZCHT| 2009/6/18 | 2029/6/17 | 2026/8/10
LU B R W | 2 B

2%PH 1424878 LI TFEUBEREEM |SAaRZST| 2010/7/9 | 2030/7/8 | 2028/1/31
2k
AREEEREEEW

gz 1409220 PEERERINE|Z 8 |4 S HF35F| 2010/12/8 | 2030/12/7 | 2027/9/20
7k

i)z 1411192 BHRERGLAE |SAZEPT| 2011/5/4 | 2031/5/3 | 2027/9/30

2%PH 1431287 o N | S S 4= SR 2011/10/282031/10/27 | 2031/10/27

X %igﬁl%%%jj*EEUﬁ 4o A oo

Bl 1464418 A5 E « RIS 4 ATZEPT|2012/10/30({2032/10/29| 2028/12/10

i)z 1550521 EFIEREE 4 EHZRFR| 2015/1/28 | 2035/1/27 | 2026/9/20
I A A RE S vl

ez 1598217 g%;;mgmﬁzi 4 S HFZSFR|2015/10/13|2035/10/12| 2026/9/10
BB HACHERE 2~ 7K

gl 1587222 EANMTBRIZG RS (4R EFZEFT| 2016/6/29 | 2036/6/28 | 2026/6/10

)




£85/ =R EEE HRZE BRI BHREEA | EMNELER | SE5EMEH
UZTERRBER |,

giadsls! 1618016 giggf’\J T \a=&TFZCRR| 2016/7/5 | 2036/7/4 | 2027/3/10
| _ﬁjﬁ I} i

ZXAH 1624444 @gggf?% AT 2016/9/6 | 2036/9/5 | 2027/5/20

fE 2 FEREETR |, .

gl 1662423 ?g;;;ﬁj T \=aTRZerR| 2017/2/6 | 2037/2/5 | 2028/6/10
l = S i \%}-L .

sl 1639940 gﬁj?’gggﬁ = ASTRZEPR| 2017/6/6 | 2037/6/5 | 2029/10/31
A Z (B fa A 49 R 4R

ZXAH 1623890 B BEETEARS (4R EZEFT| 2017/7/4 | 2037/7/3 | 2027/5/10
EHE L

gadils! 1729295 AISAEBILELIT % AR S HFZSFR| 2018/6/11 | 2038/6/10 | 2027/5/31
I8 K PE A B EARS N

gadsls! 1672662 %ﬁﬁzgﬁ%gﬂkﬁ 4 ATRZEPT| 2018/6/21 | 2038/6/20 | 2028/9/20
\/\\ ﬁ;\/ﬁ\l /\\; i) N f]

ez 1700479 Q};g‘* IR 1R 4 EHZRPR| 2019/3/11 | 2039/3/10 | 2026/7/31
EEN ECEREE

Ehdi)E) 1690365 ﬁgg%#ﬁg%g 4 SBZTFRT| 2019/5/21 | 2039/5/20 | 2026/4/10
Bk
SRIEEYSehm2E |,.

Eadsl=! 1712794 i’r‘%g WP LE 4 STRZEPT|2019/12/12(2039/12/11| 2026/12/10

2XAH 1794567 SAEERERE 4 STHZCFR|2019/12/16(2039/12/15| 2026/2/28
— Rk BZ KIREE

gl 1706123 BEMIZAFAER |4REMZEFT|2019/12/19(2039/12/18| 2026/9/30
A
BEENE B IRER

28R 1724731 MEIEBNEHEE IR (ARSI 2020/1/2 | 2040/1/1 2030/4/10
EHE
B EKERERE |,

WEE| 1717277 %@;%*Tﬂr B | amizean| 202005115 | 2040/5/14 | 2027/1/20
BRFEBEE B E

28R 1737432 HBENREEXRETE |85 2020/8/4 | 2040/8/3 | 2031/8/20
B %

2208 1776204 T EEFEA R S B 4 AHZEPR| 2020/8/12 | 2040/8/11 | 2028/8/31

28R 1739581 BECGINEEER AT 2020/9/3 | 2040/9/2 | 2031/9/10

gadsls! 1755062 Eﬁgﬁﬁﬁé 4= S HFZSFT| 2020/9/16 | 2040/9/15 | 2028/2/10
=5 B BF A 3 =

gl 1782469 BRE SRk EE 4R SEZTFT| 2021/3/31 | 2041/3/30 | 2026/10/31

Vabzs




£85/ EFIEEEE HRZE BHREEA | EMNELLER | SE5EMEH
&0 gﬁu NEN //\,4‘4
Eadsl=! 1786711 Eﬁ ;ﬁﬁr%gﬁ%ﬁ 2021/7/7 | 2041/7/6 | 2029/12/10
fB4E N
el 1790743 ijiwﬁ BEESH 2021/9/14 | 2041/9/13 | 2029/1/20
EHRFHEE?
Eadsl=! 1784736 gg; RAVEREE S 2021/10/1 | 2041/9/30 | 2029/11/20
%z A Sl
Eadsl=! 1823162 ;_’ yﬁm%ﬁm%ﬁ 2021/10/22|2041/10/21| 2026/11/20
Eadsl=| 1783803 ZEBAOER X 2021/12/1 |2041/11/30| 2026/11/10
/. /) /. Eﬁl
ZEA| 1804091 ﬁ%%)ﬁ REAA 2021/12/8 | 2041/12/7 | 2026/5/31
anp o, — = LU s
gl 1790863 gz%z—ﬂftﬁmﬁ 2021/12/17|2041/12/16| 2029/1/20
BRoB_g1tik>
gdsls! 1791352 B TS ERIRM 55 & 2021/12/17|2041/12/16| 2029/1/31
HR4%
EXAH 1820563 MilEe a5 E 2022/1/5 | 2042/1/4 | 2026/10/31
HRIERAXRXREE
2%AA 1802245 EIEH A ST R 2022/1/24 | 2042/1/23 | 2029/5/10
Sy d== k5] %ﬂ‘ﬁﬁ/i
" RARERENE
gl 1801302 e %ﬁﬁﬁjﬁ% 2022/8/11 | 2042/8/10 | 2029/4/30
; LIER B &
Z%PH 1827418 ﬁﬁ;*’iﬁﬁﬁ 2 2022/12/23|2042/12/22| 2029/12/20
= 1 > Ik EEZE
Z%PH 1815774 7}\2‘%;; Sk 2023/4/27 | 2043/2/12 | 2029/9/10
BEBANS AREE
Z%PH 1831681 ﬁi% IR E 2023/4/27 | 2043/4/26 | 2027/1/31
BN AREAR
Z%PH 1839196 i’ﬂ%ﬁ“%ﬁ“ 1% 2023/4/27 | 2043/4/26 | 2027/4/10
Z ma;t?
giadsle| 1852524 ﬁgzﬁ égg ;/t”% 2023/5/2 | 2043/5/1 | 2026/8/10
aA = /
JER AN BesE H
éa A —
Eidils 1861904 e 2023/5/26 | 2043/5/25 | 2030/11/10
EERIEREF R R
Eiadsle| 1857730 BRI ELAIR 2023/8/4 | 2043/8/3 | 2030/9/30




=l BHFER B2HZE BREEH | EFELEH | FEBM B
HmEL ETHIF R
7 D
2O\ 1004478 |l o 2023/9/23 | 2043/9/22 | 2026/11/10
B AR SR E L
%8 18971 il 2023/12/7 | 2043/12 2026/9/1
Eadil 897135 |02 023/12/7 | 2043/12/6 | 2026/9/10
BRI
2XBF| 1890286 Zigﬁ“*@%% 2024/1/24 | 2044/1/23 | 2031/7/10
na
=t=] 7‘—‘- =] .}.FE;Z?‘EE
%85| 1900990 Eigw%*ﬁ 2024/1/24 | 2044/1/23 | 2031/10/10
na
PIN B! — ifRpasg=cise
23 1882 2024/1/24 | 2044/1/23 | 2031/4
gl 882660 |y inis 024/1/ 044/1/23 | 2031/4/30
EREHEENRN
2BF| 1879403  |#iit@IEID S ER 2024/1/25 | 2044/1/24 | 2028/3/31
e
. IKEEKNITERIZE R
Sk D185791 y 2016/6/21 | 2031/6/20 | 202
3 8579 B REn 016/6/ 031/6/20 | 2026/9/30
. B\ EEITR| AL/}
2| D187419 %B’”— BIARH 2017/5/19 | 2032/5/18 | 2027/12/20
POWER
- GENERATION
égﬁ’ﬂ US10643128B2|PREDICTION 2018/7/5 | 2038/7/5 | 2027/11/6
> SYSTEM AND A
METHOD THEREOF
POWER
- GENERATION
ﬁ};ﬁ’ﬂ US11196380B2 |PREDICTION 2019/12/19| 2040/3/9 | 2029/6/7
= SYSTEM AND
METHOD THEREOF
Method And
£ Apparatus For
?;H’ﬂ US11883812B2 |Regenerating 2020/12/1 |2041/11/26| 2027/7/30
> Deactivated
Denitration Catalyst
- METHOD FOR
ﬁgﬁ’ﬂ US12460983B2|MEASURING STEAM|4 2022/11/30| 2043/8/2 | 2029/5/4
= PRESSURE
. METHOD OF
égéﬁ’ﬂ US12422840B2|PREDICTING 2022/12/30| 2044/3/28 | 2029/3/23
= MATERIAL LIFE
S5 p7304941 A 2022/9/13 | 2042/9/12 | 2026/11/30

s




— ) BRZEX
(——-) 13 nff
# B == ZBPY Tzt 22 | 2ZEREH
2025 F (£ 393 ) 18
MATEZEEEEE RFHE -~ BEH (LB EEETs BN 2R gD 1145
TKEEEBFRES |Bme « REE e T | EREBEOWEY '
M4 FEGERD
2025 F (£ 398 ) 18
F AR RIRFEEKEE |Bome ~ BEA i e v e . |IEoW B E
W@%gif B PSesppaiie B2 RIRIFAIE fﬁﬁliji _ | 1145
REZ IR SEE ~ sRKIH ERFIRIEDTE S
M4 FEGERE
2025 F (£ 398 ) 1B
B LRI EEKER [EHhE ~ BEE (LEmEEmE s BT ERH 2 EE 1145
SRS SEE IR TOVRTUIASE mpEmEsree '
MAFEGERS
s 2025 F (£ 398 ) 1B
FEMEEREBRA
w e REE ~ FHmE . - |ED B
SR RIEE R RS ﬁjf (e o ekl BECYY
M4 FEGERS
KRBT AR 2 H7 TV
(= = =g ] P N NN = ES] 35 \?)\%\%E,E\_f\t:/\ﬁﬁ
RPEUAESS 2 B (M98 SERIARE - & FRRERE 114.5
AR nEnE
2025 IEEE IAS Annual
o — , Meeting Incorporating
ERETHITSIEM | L
%%;ﬁm5%2%>l%ﬁ*ﬁﬁg\ S the Industrial & 4
[==hny RKIEREA USS =2] S .
= = M~ FIKR - 7 Commercial Power
Systems Asia
Conference
s 2025 F (£ 398 ) 1B
BREKERETR - N .
e CREEERE | o (B CRNEE
f8 | chiA BER |, et EREIRBMRE |0 w1 o 114.5
FE)EHEEF'TE ﬁE;EE/\ N E/LL\EH Eﬁfﬁiﬁﬂjﬁ% =
SRE M4 FEGERT
Utilizing Fly Ash ' BB IZEFTEE
from Coal-Fired i BIRIBEAZEE P &8
E N =N ZEAT—
Power Plants to Join * BEAT REBMNRIZETIZ SCI EIfwRAT 114.4

ZrO, and Crofer by
Reactive Air Brazing

(=]

= =4 3
HEHyTi

B& - ERETER
A ZERT

Materials




& H & il T ety g2 | 3ERBH

2025F (%39 /&) IR

SRVE BT 1B BTt BE

%gigzgﬂﬁf BRE LG [(CBREEHE %ﬁﬁiﬁ@% 1145
M4 FEEEARE

wﬁﬁmﬁﬁwwﬁézﬁ ;mg\ T Ha EEHAERER |

B R RRIE ’ A S E '

EERL

2025 IEEE Industry
Applications Society

B TE 4R I T R4 2 45 | AMRETN ~ SRS Annual Meeting

NTEpr M2 B B B | == ~ BREMG -~ |[SEMRE=E 2% Industrial & 114.6

W E T SR Commercial Power
Systems (I&CPS)-Asia
Conference.
EEDH fﬁ“ﬁuﬂi):ﬁ$ -+
B SEE ~ oRARIH ~ - 114 FEBHBTIEFES
BT EEE B ERE PIRIGIAZTE 114.
ﬁ;iﬁiﬂﬁﬁﬁﬁﬁg wrgy  |O O RE e v gresan 8
BEERFREEES QS | B - 46 EHERESE
ﬁﬁﬁﬁ%&%@ﬁhéﬁm - BHRRE TRMANEEE 2 E 14.11
g BEENEFHEE
KRNI B \ . 14 FH+NERIER
|22 ~ REA 2 BIRIG I ZE = \ 114.
&AE%ME%@T ot BRIFIZ ~ SREAE {EREIRIFHZE B E 9
BIRBIRRKRR ;

. - - 114 e m
BEHERHEE A EEE  (LemmmmRs | T OMSRERE 4
ﬁﬁ/)-j\jtﬁ' EIFFHX%R%% =
BRI AR L - ABAATRALE
=3, /[ ) N /,\I i N 2 =
£ Crofer & & 8 H|5RE#E ﬁkﬁzgjﬁgﬂ%¢;4$ﬁﬁﬂﬂ§%@ﬂ4

e s e :u'%‘jt MH?H £ - 114.11
BEURARBRS ERE S =5 FFEE
-~ TR VCERRT
o bﬂ&mn&
o K \ s = + ==
TR AR TS | SRMAEAs
S EEERZEIE  [oe « pEes BIMEE TIEMIEEE 22/E 114.11
SIS BEENETFHEE
TR/ Bz / =RE |Yi-Xiang Yang, Wei- _ B
=<farl Etlﬁﬂf‘fbm Che Huang, Tai- PR 15th Asia-Pacific
£ RS2 4 (5] 2 9118 |Cheng Li, Jyun-Han BERIZEE Conferen.ce on 114.5
{EEIRIENFE Lin, Shouyin Yang Combustion




#2 H == ZBPY Tetsy 2 afE | ERAH
YixiangYang, Wei-
TRMESANIEF  |Che Huang, Tai- ,
’ SRVEE B A B2
OH* {5E 8 BT Cheng Li, Jyun-Han |SEFZe o0 HIRRERE ] 11as
BUREEEB O |Lin, Qi-Ren, Lin, HITET S
ShouyinYang
—REELEEER | . ” R
N ~ A, D\ % IH N % oo —_ £ 16 ig:g 3| B4 g\
S O B f;;;g R emmmmmns |2 EBUEREH | 1140
i%fﬁ% <. = E/L;\ =
. B EE ~ F250E8 ~ % 46 EPERBES
FEBEARAE [, A _ e
=t o AR | Tom . |[@hmEs TR EEE 222 | 114.11
B EEE SHBNETHHE
SHIEEE ~ MAEEE ~ 346 BEPERRES
= 2 &sh B | e KK 3= KK = =5
; ﬁﬁzﬁﬂjmﬁ BERBAR Y  |BOMRE  BFE [ITEMIEEFE22/E | 114.11
o T BEBHETHTE
=N, N NEN
MEMBIE PSS |~ ;ii - 14 FEGHTRFS|
B . BRN=TC - B Jm == E-%EA N é '@E& .
WEERDN e e B SR G R
EjY OPAL-RT FF& [F25hHE ~ JIXH ~ 546 EHFEREES]
B9 Inverter SRV |HIEIEE ~ BEBR ~ |[BAOMARE TiEMEEE 22 E | 114.11
BBt FEH ~ REE aEENETHE
RARENETIES s g |F 46 EFEREES
THE ST R R | R ; EATSEETIY  Temsess 2 & | 114.11
A BEBEHEFTE
VL RSY YN = - F 46 BEFERRES
BATEAT B TR %g; . giz BEWRE THEEEE 22/E | 114.11
LELUEBEL | - SHBHETHTE
rmuATEE BRI Baﬁm%\ - % 46 EFERTES
S A7) T RABEO M= ~ RES © 5k |SEHIRE T2y ESE 22/ | 114.11
e ot BEBNETHTE
%46 BERERRES
MR & 3N CEBE . _ PR
ﬁy*ﬁ Az BRI Eiifﬁ HESS EHEEREE TRMSEEE 2F | 114.11
: aEENETHE
R e I 5 46 EHEREE
REFTHTAME SR RFH . ([@HEERER [T TS|
SEBEETAT SEMHER  |E . '

aEBENEFMNE




= B E& i Tpsitfist e & |EREH
amRTHEenY R MEE | 46 R
T SRR ~ S SRR ZEE TR EEE 22 /F | 114.11
AR RS AEBNBTHHE
KGN EFIFHEZ . % 46 EFREREIES]
L EFE - -
2R EMTP 12 ﬁ;ﬁgﬁ . f‘g;g SBMREE TitAstE@EE 22 /& | 114.11
BT T BEENETFHE
F PR R RS I PR B T 2R $ 46 B EREBEIES]
Z= AVR T EREE) [P =EMRE TEMEEFE 22 E | 114.11
RRENRE B SEBNEFMTE
\ ‘ % 46 ETEREES
B)S AR B B (R RE IR - o
HL/F FERNEE E@ . BIIMEE TR EEHE 22 /E | 114.11
Al Y o
SEENEFMFE
R Z AR FA A S = =R
E@Zj—%uﬁﬁ P 2 SRS « B _ o Es 4D6 EjFF‘%% 5N
,F m.ftthE@TI e BIMEE TiEfsress 22/E | 114.11
BAagamENE | SEBENEFHE
FEIE AMI Bli5 R AT A S 2 a84&sa Hmﬁﬁ%%ﬁ $ 46 EFEREE
MRZBAMRAIE | oo [BENRE ' Bk TRIHEEE 2/ | 14.11
S e B e kst [pEEHETRSE
i 5 46 EHREREE
PEREATHAD |\ ors ERERHRE | TRFHEEE2RE | 14.11
{EEE IR S e =TT
SEEIEFHE
\ ‘ 46 BT EREIES]
2 I3 B 4E FiE : REE N | ,
o ;#?Ei; IR z;fﬁﬁ * = BRI E TRFEEE22/E | 114.11
o SEBNBTHTE
e e =
EIFREHIRFHEME |EGE ' REE - |BEMRE ' AEE(F 46 ETEREE
EREHZE R R £5BE° - |[BE - aBCnms| Tiefesgs 22E | 114.11
#r REE 50 N TS| @ BB HE TS
4
. N $ 46 BT EREE
MEBRBIRESEZ O (HREE ~ REE S | \
PIEABRAE IS 22 AR SR BEHRE TR ES 22/8 | 14.11

e I

PRIHIR

BEBNEFHNE




2 B = U TS &R | BRAS
AR ‘$ N = E N i . \
ﬂjc’ﬁ* AT R ;E;TH . ﬁi;‘_ . E46 BREREE S
EINENBERLI | o  ampn. |[DEDAE TR GBS 22 E 14.11
% S AEBNETHHE
\ s % 46 EPEREE S
ER BIEREEE R VI G ~ HIEIEE ~ — R s
ZE%Q%M o ﬁiig . ;%:M ENHIRE TEMEESE 22E | 114.11
PR LEBHEFHE
\ % 46 BPEREES
8 S AITE =7F 5T~
?ff?;sé M @Z; e ME% R smmez T EEE 2278 | 1411
2 s B R= =W e zﬁ\/%ggéjjfﬁ_jrﬁﬁ jL
s mmEE G [ RS % 46 B EREES
CIM 1332 é;_ %Lﬁﬁm B iEE ~ LPE BHEEMEE TREVNGES 22F | 114.11
A EPHT BEBNEFHIE
=M T |ABRAD FRFEH | B
3 > =~ = 2En=Edhta e ‘v E 4 == EE‘
STEREEIEAME B FEA |8 Eﬁﬂw =1 i ® DG ):fse%! e
= BEIBER T AN (B ISR 22/ | 141
%H_—éﬂ_—l—_ 1 N %%Y 3 IZE/_\E 3 é/’%r?éjjﬁ%ﬁﬂﬂj =
ERLAIBBINE |ooos o % 46 BHEREET)
ERELAE Z AR %ﬂ‘; . Mz’;‘ EfBIBEMREE | IiEMgeEE22E | 114.11
RERE RS oo AEBHEFHNE
BERHEREEA |ZIFE  BFH F 46 BPEREES
5G BEFEMHA IR M2 . | ENREENRE | TRMNEEE 2811411
EXRITRRE  [RUE - T2 BEBHEFRNE
RRIREFEEAGY B SRR % 46 BEPEREE
BERIES TR S [RUE ~ ol [SHRBETEE | TRMNEZEE2E | 11411
BIRAZE BERE DL BEBNEFNNE
TRIME ~ 21518 % 46 BPEREE S
VCB % Ehias e b . . — e
R m;i %i%)\ HHE BUE - ([BHRBENEE | TRASEES22E | 14.11
T BEBHEFHNE




=2 B == EBPFT TSty e RiE  |EXREH

B EARIBE The International
AR EEHZLKEN SirsiE O T s Society for Ecological 114.10
NRIRGT B |7 TOVETYIZYE  IModelling Global '
B EIRREUR Conference 2025
H5? XGBoost Z3E | .. o N - e
Fxﬁ%%%ﬁ%ﬁﬁﬁﬁf\%%%z\é%ﬁéﬁ%ﬁ%ﬁ;%4&E$$Eﬁ%

= I L N x =z 2 1= = ] . faxay
e st = e |TEERAE | ey (IR TR TIRMAEEE 2B | 114.11
;ii%i;;fﬁg%ﬁ?~%y51 FHZER 2 SREHETHHE

R I\ F/$7H (K e
MPEER B IR R EIM & fucm st g |'EEE PES GTD
SHES | RIZERET |RTE : RIS EITY s onference and 114.11
BEZEDHT - Exposition Asia 2025

. . 2025 EIEEIN T2
ABERAFEBE | o rwny |emrmoess PR
AR B B A AIRF - RihR BERMAZEE SEGEE 42 B2F | 114.12

- Bt
BRI AT A ~ |HEAR F 46 BPEREE
TEH BT RE LRE N FkF N |BOARE TEMTEESE 22 E | 114.11
Bmas EARTIR  |BREN N JIGHT AEENETIHE
AEE‘/_\_ETZAE 4= é R . . /\—/\—35 N I O /=
5B A B REERAITE s SRR %ﬁ;EiE %fTU 11411
=3 s E—aEREIRIGAR
FEFRE AR IAEK [S28 « BRE

Ll i BRI AR (ks s BREK Y . . "
Hiw IZ@ : : N fif %ﬁf AEBRIZEE SEMEAIE 114.11
?ﬁ?ﬁg%éﬂxmgﬁﬁﬁt #AZETT *’/ﬁ?—y N
=AY MiEH
E? IEC £ IEEE 12 . \ %46 EFERRES
DTSl - N1 c: I o
EZESERGER Yeie | grmes EfEIBEMREE | T2 gEs22E | 114.11
B 278 R P e SMENBETHSE
BRBEREIER | % 46 EEREE
meEmEEER 0D (ENREEHEE | TRMHEEE 2/ | 14.11

b

SREE &R ~ SRUH

/s 8

BEFHTE




( =) HiTARTE

P55 R#FIER IRFSE R
1 113 ERnFREEH DN B
2 M3 EETE D/S EMHIN C/S ENWmEZAIDH =RiEEEER
3 | AR TE K B A T KA B R
4 | MEBEBREEHBBIGHBEZ EEIRE B4R FR
5 |#1~#2 1% GIL o MERE (113 F5 4 XElE ) %=
6 | i IRIE SIS E SRR AT B ER
7 M3FEESHMEIL AL - BIEAESEESFRENRES DN |SRHEEEEER
8 13 ERIRREERAEN 2 EEKER (AR HEREER 55 o B
ADCC)
=2 PAN == KA VAN
9 113 FRIRFREENER 2 EXRER (AltHEBEEEERE & o B E R
ADCC)
10 (M3 ERRIBEAEN 2 EXKER (TERHEBEEER BME/S)|{ERMEEREER
11ﬂ3$@%%%ﬁﬂ%ﬂ2%&&ﬁ (BitHEEEER EE B E
ADCC)
12 |50 SIS BEERRE AR KIEE MEEE ¥R
= 4 H B N N e 55 =N
13 g;ﬁﬁgm e G/S ~ HBE G/S R AKEEE G/IS BE/1RB =4 At EESEE
14 |#hF SIS EREFIRE AR IEE EHEEXER
15 |13 EEMEGEMETERHERATENRES /DT e @SR
=S ER: g B EEIEE £ N kv
162&i?ﬁﬁ BEAEN CEXRER (FVHEEESIER F7T LR
== N2 = F( A= KK e = £
17X€¢Wﬁ%@ﬁmﬁﬂ 2ERNER (BRHEESEZER S =R EESEE
CC)
o =g SHHEERIER I
18ﬂ3$mﬁﬁ BEAEN EXRER (Z/i SIERR e =R
ADCC)
19 M3 FERPIBEEAEN 2 BENER (ZRHEREER REIFE/S) smitEeZiER
20ﬂsﬁm%%%ﬁﬂ%ﬂZ%L&ﬁ%(@ﬁﬁﬁ@ SR REEDR | ENHAERSERET
i) L)
21 |13 FRIRREENER 2 EXREER (BHHAER) BIRER
22 | K/BESE R #6 1% SCR B a5 BEEERNDAERAT




755 IRFSIEE RS H R
23 113 3 D/S BHREERI DT HitHEEEER
24 | BRI AREEE IEC 61850 BNEERE| 112 E R

25 |TE5E 161kV 5 AL - FEE OPGW AR Kt B TERHEREER

26 114 F£AME E/S REER C/S BHRBERI DT SRMEREER

27 |1EHF D/S EERERPEE R AAMIEE REEMEEEER

28 |Al BERNLEHREERI DT AitEEEEE

29 [HAERE 3 SEiL AR E M ER ARG E]R AN BB
SESHZARTFREM N CRREN )~ B84 (B S )~ |

30 N . Bl /E"H'j('éqé'—
BE - EENME -~ REBE RKESEADT (F 133140 F)

31 HESHZARFEETNN CRRER) %%#&( LINHAR ) S SRR
FERE « DB« REEE BRSSO (B 148 -208) 777
SESHBRARTFEEM NI CRRER )~ B85 (B G )~ | e

32 i Efil /ﬁ++j('éqg'—
BE - EENME -~ REBE AKESEADT (F 1541 25 F)

33 |78 S/S &5BRT D/S B2 N A PR E RO AitAEEER

34 |#2 ¥ GIL BB M ERIE (114 F£5F 1 k) % =g

35 114 FEEXE SIS R 578 C/IS BRBE AN RHfEEEER

36 |113 FRUIZEBHmE R ESR S LI ZE BB

37 M4 EEHERESERECERNERATEHREER DT HeeEEn

38 |[HkiitE;Z D/IS EWEB BB DT Nt E RS ER

39 |Mk #2 1 SCR HEEIEIS DT MO B R

40 (1Bt 110~113 FERBREAERMEERFAER T HRBRARBERT

41 é%%ﬁzméﬁ¥%ﬁmﬂ(&ﬁ@ML\%%ﬁﬁ(%%%ﬁ)~ﬁﬁ$ﬁﬁﬁ
B HEHHE  REHE  KEERUSW (168 -258)

42 114 FET% D/S ~ B C/S R EHH C/IS EHREE AN RHHEEEER

43 (114 FEEFE P/IS ~ xE SIS RZ7RE C/S EHRES DT ERtEEEER

¥ KX AKX X = == EE\ . ok v
44E%EE%EPB T D/S~ & DIS RETABES EJD@ﬁ%%ﬁ@%

45 114 FEEHIE D/S B1%4% C/S BHREBERIDHT RHMEEEER




FE5% RFIEE RFEH R

46 ZIK’&E__ IFER - FEARSEHAN 3 H - EAKIFERABNRYF T
RERBEHAZSEEESHOTER

47 |IBBEEER GT5-1 87G EBEEELA BB

48 | K 1~ 2 HEsRIERR 71 (SUPER304H) 4514 5144 BEERAE

49 M3 FERERE=ZEAMREFIEBERM BCE R

50 114 FERKRE C/S kFRHE C/S ENmEER DI REAMERESER

51 [114 FE#E P/IS &&K[E C/S EHmBER D mrRMEREER

52 (BB 3 Fhik R 4 5% UPS BIREE DT A0 3 Bk

53 | K 1~ 2 #4SRIEEE 14 (SUPER304H) TREFE & FEE DR A EE B R

54 |BRiE 3 SR BRSSO (T22) RAK DM EH B

55 |iBF #61HRSG T2/ BERREDT BB EEMR

56 |FR=1% 304H EE R 2BIERE DT BB

57 |1140514-FTU 1B B A RHEGECERRMERINEAR (ER) FIEER

58 |[#EHE=1a 2 184 3D FIENFRARTS mERARAE

59 (114 F)# D/IS B1mBE R DT SiltEREER

60 [114 Fii i PS B mBEERI DT Mkt E R EER

61 |14 F8RE P/S 55K D/S B1mBERI DT RrAMERSER

62 |BEERERBRNHBRABIAER L AEEZFTENEH BEEIEER

63 A EIBAINAE 2 AR BEHPEE TS R EE P R RIS EN S 2 fo B iR

64 [114 /(- D/S AR PR EFRBMBHRE 2T TtRMEREER

65 |E/KEMETREE F I TEAE SR E 2R BEE

66 |1140723-FTU 18 BAEERHIGECERGMERINEASR (H1T1E ) (FLESK

67 [108~112 FESEU L AMI AR KETEERBHERELASEER =R =

68 [114 FHEE P/S KIS PIS BHME 2RI AT e Ay e

69 |{BE GT61 55 2 MREFEFIRER DR BB EMR

70 ftEXERDERASE ZHAERESNES gk E




FE5% RFIEE RFEH R
71 |ZFItEENRFEIREEME EILEBRK

72 |FBk 69kV B E EIRMAR KA m A Mkt EREER
73 |1140715-FTU B BAERHIECE R MEBRINERE (H1TE ) |[@ERE

74 114 Z1& D/S 5x44% C/S B/ ImBERI D =RMERSER
75 |HFIERBEERTEE _LIREREY BCEEE

26 gg%};;%ﬁ%o XPRESS GAS TURBINE GENERATOR MRS |, ze oo

77 |52F8 69KV BA] - B BEBERADN EHtEEEER
78 |EFIBHRHFEHIRGIFT G LB R

79 [EIHBILEREESSESUN AR tEEEER
80 g%ﬁﬁ*ﬁ’“mﬁl B4R B EE S0 K i 4 ) BB R REE Bk (R 1 B R

81 [HEBHEBIREARAAE TIE CB B yInl T4 51d B 2 3% B AR

82 |KEER #2-1 £ 2-3 B EALIWERIEM K FHen 5Tt RBEEMR

83 |FLiKEEEEEREDT S ER

84 |IRHBEFE/ NEEREHETAEEEH BTk N

85 |#A—H¥ SCR B EME DT (114 FERIEEUR ) MO ZE B Rk

86 |M=1% SCR i &4 047 (113 FREEUR) MO ZE Bk

87 | ik #3 1 SCR HBEF D MO E R

88 |HRJE/KIEE IR DT TBIEER

89 |114 FEIRE D/IS k¥EE DIS E/1mE SR D Mt ERESER
90 |114 FE =L D/S k&% DIS E/ I mE SR D Tk EREER
91 M4 FEMEREKR LERNBRABIEIMEER DT MERERR

92 |14 FEB oK EFHEAFTE NmBE 2R/ 0 SRHEREER
93 (B BR? tas #4-1 KB RER DT 035 ERR

94 |PSS®E dongle key A& EihvAREIpNE=




(@) EEIMRMTIET

* AR RIKRREX FRIBFHEY o

1. REBEAX T FH&ENEX1%E (AESIEAP)

REEBRKFEEMES I EEWHZ (The Association of the Electricity Supply
Industry of the East Asia and the Western Pacific, AESIEAP) 517 /A Fa7T 1975 £ »
Rzt s ZEEFEEFEE ﬁ%ﬁaﬁ RERE ~ BEEAREESSEEEREN > BE
B2 IFERENSEBERAES o

2025 B/ E LW E (CEPSI) H% 50 EIEEEBHTEEGEN 114 £ 10 B
28E 11 B 1 BIEMMKERIT > AXPAEMREFORAERE  LERMAPFARES
EEIEAL HEFHEREBE) > STEYEHEREEE L NEEENREES/E -~ &1L
2 > HEEMZFEZ (Net-Zero) BEIRAKZK o B RA E4EKIEERE HJE AESIEAP
#ﬂ'f?ﬁ% %E%v 50 BIEE g% BEEBKREZRA %A?‘Z@Jﬁgzﬁix}ﬁéﬂﬁéu ; BR T2
BLARMRTRIN - BFTRESTBIE(T Plenary 4 TEREEH | Al TEREZENEA ] E3
A BRI REREAARHEARI N EESEINEECENSEFH I8 AIHE
SPAEESEMRRERZZE o LI ARBNRMERFPERS RBim > HA
KFroRIZARLL Tidentification and Replacement of High Energy-Consuming Home
Appliances ] ff15E58% TElectricity Sales & Customer Experience ] 85z {£5% X (Best
Technical Paper Award) > 2Z%HIES 25K E AR « GE Vernova ~ RER=ES »
IBF 5T A 2 T 37 ©

FBRBHEAREE > BEURNARB THA EENEENRMEEMNE > 2EH
REFANN BEENKINARR > Wil {fFAS BRI RIEESEMANNENHEBECEECE
E2E (WE1-2)°

1 AFTiEFTR (BF ) EBEX 20 AESIEAP BIE%M57E (CEPSI)



CEPSI &

4
SINGAPORE 2025 == I

28 October - 1 November

2 SBFTRAE(E Plenary 4 XA » BERRRMIEREXAREGT

2. oo E /7#E (Asian Power Awards)

RABEZEBMUN 114 F£200 12025 FaNE /I (Asian Power Awards 2025)
ME > HE4BERIF - Hp > ILEBERMNU 'EEAEHFEE —BEEHERIEEER) &
E TFEERBRE) BR; 2AFREEN NEEYERTERNIEZHERE) &
E TFERRETIZsTE) RER ;) IRIBHFRERNU TE=ME SF6 HE 5% HE
RE TFEXKEERStE] 8% KRN TUEHEARKETRFARKFE
EHIRBEREMA) BB FEESEBHEAE) /B - AAEH 2008 F2 50
B 2S5 RETER 67 [BRIE » RORIBAREERMEIF RKEL S FHES R
KA e

3. T AE JE A€ BloombergNEF (BNEF)

T IEFAE RIS (BNEF) 22 KAEREB AV ZTHEEHAE » ORIEH AR
SERAMEREDITEE R > EfRNHBBREZFHER  TERXE BB A ARNEES
EEE > ZOVEBERBREENEIKEREURE > EiREBENTIHER > BWER
MESERAE B E ~ KBEMFNBEREE c BNEF UBIISENSmE D TER
HEFZER Y GIERMSRARE) W RAERRR » A2IKEREBLKIRIEMH

ENREMEE o BNEF WEFEMEIK 50 @RI > HMEBIB 2,500 @i > SF A
FBEZEERAE - TMEENABUNEN > MARERAEZEZ— o #HH BNEF &
TRMEGIE ) JRREEZIKEREEXELZ TERED  (FARXRNBRKEER LKA
B2 2% o ANF 114 Z£8 BNEF MR EW T -



(1) 3 B 12 HE# ¥ BNEF X=[E) |I%§E,FE&§E’7}$§ » H BNEF s X & 2T+ E Dr.
Ali lzadi FADZEINE LEFI2S 2 ERBERAR4E ~ SERBRTMKE « sERHE
A ELERZRE AN THEKEBERORAEEE S ~ CBIE - FIEE - 885 ~
VAR BE Kz PR #9 20 (U FE BRI » MR 28 (QD. 3)e°

B 3 4845318 (478 ) #B1E BNEF =5 I [ BESERBRDESEF

(2) 9 B 1 H BNEF 23 #17£& Jon Moore Zlﬁ%ﬁuﬁ%f,@ > LB EETREIR
BARRNBETRARR  SREBRBEERS 2BHUE - BEGHEKRAI :’fﬂ
POHEBNBKNTE > KAT EEE%E?%EE*E@&EAM(QDE 4)

4 BNEF £IK#1TH& Jon Moore ( 7% ) BRI RARASIE (£ 5 ) RAPIAZE EEXERZ2 00



(3) 9 E 5 HEH TAI BRFOEENEKR) DEE > B85 BNEF B Eﬁ.?ﬂzm
"""" B8 A David Kang LA BERROTHHRIER » 2IKE RO TR LR
J‘j‘fﬁ BT E > URHAEBEARERET Al HEBENETERSZEE
ﬁﬂuﬁﬂxm » FRB)EEANE B IAFEREET - 28R - FEE  BERE -~ ¥

ERSBAARENIMU ILERZBEMNEREEAILRERMIBIKESE (NES5)

B 5 ZA<PrE& Fﬁ% ( F ) F+ BNEF TAl~» BRIFOLEEHER ) o=@

(4) 10 A 3 H#¥ BNEF 52 FI191C8E/R A (LCOE)] mENZ=E » #55 BNEF
BEDITE A LS EEERMIFIIEEIRMA (LCOE) RAREEBE » &
BIRIE S A~ KAIBREEBERNDZEERMETHRRIM > AARHEFAES
SAPTAERAERPT ~ 2R ~ ARG AERE - EBEFEMRREL 251 IE
BEA PN ARKRE 2050 FFEHEFEZHEEFH R L2ZE (WE 6) o

6 ZFr@ERIPTR (9 ) £35 BNEF ré,%ﬁFi’:]Tt ,}_ﬁJZZIK(LCOE)J BRENEE



4. HAREBHFRIFITFT (CRIEPI)

AT B ARE P RIFAZEFT (CRIEPI) RELIZRMKIBE A BT 2 EMESIEE L
FERFEMEMRIAFE > IRBEZEETENDZE - ABESFMBFEERIEESERHM
R 0 BERIARRE)IFEEENE XS ~ IBAE KT [RERM I ME S ERF o

F 35 E CRIEPITPC MR AEENR M4 FIBIE12HTEHARKRZT™
By AAPMRBIFMTEXRESMNABHE > €15 FH£E ALK R&D and Clean
Energy Strategy ~ B49&)% Grid Resilience ~ #IE#E 94 Geological Analysis for
Earthquake ~ LU {& 7881 P£ 1K E B Climate Forecast on Risk Reduction KR K [5
BEFEFE Accelerating Solar Adoption 5 F EETIFRTERM (WE 7) ©

7 ANFSREIFTR (BIA— ) RERZHES 35 B CRIEPI/TPC BT mFE=E

5. ZEE /I (EPRI)

EEE IR (EPRI) ZEBRZLNIEENERMTEE > ONABEIKEHE
EREE - WE « AERERARBHEREHRRSE - EPRI B BH LK 45 BERXR
49 850 B8 » WRWARSKEEITHE > LIEBEREITERE - XASEMEBE NS

FRGKFEZSHEAMRKF S > WKHARARBERER > LWRATEEZBE - A2
A 114 FEHE EPRI RRABANT
(1) 2HEZER4BMEFE > @EFZ—BREIEZET SRS FEERFFMGE (1-

119775) ~ Cask Loader Exg8 {5 FHAE4H 1-073349 ~ ZE2 25T E (P4M1) KiZ
SETRETE b BREEBVSIZBERMMEIEE RSN - IR UK E S E= FT B9 R / 418 /o1
Z (SGMP » BWRVIP » MRP * FRP *» Decommissioning) & &fl » # U = &
BIEMIE  IRESEENIL AT R IZEBERNIZE c SR IFILPELE 8 IBIFZEET= -
BREAEENZAREBSBRENRNERMR AR DTS (PS40E) ~ BBIZVEE
FRESTE (P174) ~ SEREIIRIEDTIEAE (PS201A) ~ BN RFAEE 7 FrE i
DT (PS201C) ~» BEHRIRAAIRE (ISSP) 2N BB A K 2 FER (1-118950)



SBIEF S i K 5 LU R 2 k(B2 (P226) ~ RUB R I4 i 7o B R 4l (P217)
E#xE:% (LCRI) kI BEEEEIE D (P34.001/P34.004) » B E MBI 8
BINEtEER > NEEBRMEFAENRARRE  E a2 ENERN o /8
R MR A AR A B HEMERBREGTEZ2E M o
BERARMBNERNES » FEEXHE » BEEERIINENEMERIRE > &
Fri#sE EPRI B £ 8|424%18 Daniel Brooks X 10 USSP EHRE > N7 830 &
31 HE EPRI HE £ I#UBLGEEERKEZRESESR @ FEETAIE
BARORUFTERNEEN > UKREHKEREREE - EXMERRNEMER
BEFMRE - BUEAE A TEE A) ERSHERE > HAEFRbeE257E
HEESFIREORMER (WE8~9)-°

i o i

9 TPC-EPRI 2025 (A GIEEE LCRI BE5T &



(3) AREEHKENEXZTREEMERALIE = (A) BERFLEDERM AL L
el PN RMKEERE > THEREREEESREFERNMNSELER » LUEEIH
FABRFRE > APAEPFREMEKE DI TESAIF - Al BL55)RAT = (Powering
Innovation: Al & the Future of the Energy Landscape)] &M EPRI 2025
FESHAE (WE10) R 1M4FE8B7HE 15 HATEEEMMNEMF S E < >
I EiE 255 EPRI Palo Alto Lab o {REEZHERHEFZEREHRS LB
BERERES - EMIRIACEI - @EERMER > Uk Al EBENRANERE
A EITRARM o [R2HERIERE > HERBENEEXEERRIMIN ) XREA
SEREREBIEFZHIN B RN R MM ERNARKIEREE > 55528 Palo Alto
Lab ETMZIZOEE o FFHBEREFERERBENERRE XMW ERMRIEE
B 77 (CCS) MR HEER » THFHBRALFATS Al ERRLOHIRIEMHE NS
KEHEEBEHABEESELTRONHHAKS -MSEFEREPRIBERERER >
T EERAEN EFERMRERETRARM - BBEARL2H EPRI EXFHFE

255 Palo Alto Lab » ‘FA T #BIRE NEXZEREBE KM > THAZEEXS
[EEERMEER  BmR% o

‘OVPti’ e Da’' @9 ente )eratiov{‘ i

FlofW4ity tc § Stry., athe ‘
¢ P
R ¢ A L | *
q \ N N4
§ \ | ‘ e i 2
| |
| Py
| \ - A

nnnnnnnnnnnn

ssssss

10 ZAFrEEFT& (2= ) REZ28 EPRI 2025 FE R



6. EIRE IR MHE (IERE)

KRB ABRENHRARAHE (IERE) 28 FHERZR S SR EMEYIE
ERESBEERENRMMRELEDE > oI iEAARQRGEBEBRNZE » RIEERSIERM
BiE o

114 %£ 5 B 26~29 H A~ 5 IERE H[E2# 2025 IERE-TPC Taipei Net-Zero
Workshop (U0[E 11) » £ %A Towards Net-Zero: Strategies and Innovations in
the Power Industry] @ E:&#:5 IERE 2IKkE B KFERMEAEERL 50 A » UKRAK
RNEVARE ~ ZERE ~ EE ~ AP 17 IR EFBC c AR EZHMH IERE E£/E Munib
AMIN EAFriEFf RARBGEARBHAFE > SRITEEREN - SEIM - E=HRE
B RIRIB KB E R EEITImIN » YRGS IEEJ SR Z5488: SHIBATA Yoshiaki ~
AEBRKSBHHRER - PUUKRKBEHIXER * 28 RWE Generation SE KIS RARES
Ingo BIRNKRAUT ~ Zxff L EIFf £ £ 142 1F General Chair ~ REIFFTESE & TE
% #Z1F Keynote Speech J Special Session &% > I 5 H &< (CRIEPI » The Kansai
Electric Power Company * IHI ~ The Chugoku EPCO ~ Chubu Electric Power Co) »
FE2kPEEE (TNB Research Sdn. Bhd.) » &[E] (RWE) ~» &# (CLP Power) ~» 8F&EF
KABLERE N AMERKE - ENEREBEBRZEETH 15 BRITANER;5H29H%
PEE NI ERRET RN 250 (WE 12) » RIEF]ElLw o




12 8@ A BB BRI 25

7. M IE T 2R REBEZE AR KERAZEF L (MIT Energy Initiative, MITEI)

& IETE2REREZ (MITEl) AT 1995 EH 51 EEEERZ Al
AR » U BT RNERRER > AT INREMBZR > % BFES WL ARRSERFIEH L
DHESEZEE MIT ZENES) » EEEHEHERMREKE > HESEaEEsE 1 B
B~ T2 HEE S MIAETR - B - IRB RS EE T - A RRFRBELEREBE
EEBRERMEEERTARSAAENRE » AREN 112 FEXIMAE TEREZ
RRERMEFRLEE > FERDEE  DMNEBEHMATE ~ RIS E « PRFZ
LR EE FEMEEE BN NESHEBARRSESE -

114 &£ 4 B 22 B MIT BEJR1&5% A1 1T Professor Robert C. Armstrong X 48 6 i
R FERAREETHLSAURGFRIM ELMHE  BERAKEERE - SAEIM B
AN EZBETRR > A BHESEE  #KFEXARTERNCHBRHEG R (WE
13) o






—_
Lll

h ) SRS HRFMREZE LB EE

=

=

ki EZE RNl | FAZEERRE | K& (T T)
1 | AABEBRER L KERESEIE 2R 111-115 15,718
2 | B EEmRIFLER R i=f s 113-125 63,752
BBk B EAE RIS T AT B @m B h R -
3 =F=4r 113-114 3,296
BR7S T {E St
4 M’f:’fﬂﬁﬁL%&*&AFﬁﬁﬁﬂn BEE | 114-117 3,607
5 M T AR AT R R EES R E IRIBREERR | 112-116 8,289
6 %z«llﬁngfih\i&fﬁﬁﬂn IRIZ(ReERR | 113-115 36,830
7 | HZEEEFRCHZE IRIBRERE | 111-115 5,049
8 |BERASEAE LEBEZ IRIERER | 111-115 29,390
9 |IREKSEHRE IRIBRERE | 111-115 17,195
10 |IRFRBERBREES IRIZ(ReERR | 113-115 7,032
11 | BAOKMTSIRIBR T IRIB(RER | 112-116 39,842
12 | EBENEBEZEEEBGIFTZE (114-115) B4 | 114-115 1,763
13 | (U EERREAE RSN B A4 | 112-116 6,963
14 | BBELERE TN E iR SERHUT TSR IR ENRHEE | 114-115 2,006
15 | KB EFSERAETREAE EIRFEE | 111-115 32,195
16 | NI EFERE EIRBEEEE | 112-116 34,244
RIENEFHUEHNZAET REXK .
17 j;ﬁ#ﬁaajj 34 HRASMESERBERS =X BEEIEE | 113-115 1.020
18 | REVARFC SR E BN IR E R 2 BN AR ML | EHRAERE | 113-115 6,185
19 | HEERAIANRE EBEFHREHEDNEL DT EIFEER | 113-116 1,385
20 E%aﬁﬁé%ﬁﬂ»ﬁﬁ%ﬁﬂzﬁﬁm EIREER | 114-115 1,479
N e 1% BE BB I 22
ZAE BBt EE R L ERESEETER ,
21 ;’%E e BRI BEFER | animae| 111.114 4,185
i zaw
ZAE B R IR ENCRIZ T A E S TE A RIE RS E E S
99 ﬁﬁ.ﬁﬁlﬁ ORI TS E S E R U SRS 1B RS ez | 110-114 1.456
23 | BMEEEEYIREERSBAR M AEZERARE | ZEZE2E | 112-114 1,501
24 | 2B BE L B E BRI R T e F+ & FE A ZBEZ2RE | 113-118 2,124
ZEE— s s B 2EEAEERNRERAEBED | ., ...
25 VatEe= | 113-115 2,285
FRAEIRITETE PR
26 | 4FBERAEE TS AT RS BARERE | 111-115 2,068




ARk %i%ﬁﬁ FHE{ | AZEHARE | &E (T T)
27 |BIEERARSRREERARE AREBRITAT | 112-116 50,453
28 | BEEREBAIRER] JEZF_)E@BETT]ZL_L ARERIUAR | 112-114 36,508
29 | DENEUE TR A& A B RRAR BT 1 e iiT B 32 IRETZERT | 112-116 114,593
30 | AiBEEERATATIE LR ERIZTAT | 110-114 36,402
31 | BNEFEARE B FE A B IR B 14 BEBREE IR ST iR EHZErT | 111-115 39,092
32 |IEC 61850 T~z E @0 ELfE A 3T LB HERET | 112-114 23,714
33 | LiEEEABEE LM E AL ERAR IRETZERT | 112-114 29,935
34 | R EMEBERERBEE T 2T iR B HERET | 112-116 19,863
35 | BOAEMGRIER L AIES EM TR ARETHZEFT | 113-116 191,388
36 | HIEMRHRE BT 1 B A AREHIERT | 112-114 29,667
37 | BEKE REARIEEERMAE LR | 111-115 3,676
38 | BICE2ME A EE MRS (1) AREIRZTPR | 114-118 83,898
39 | Z&Ebhidis ~ HFEBRN BRI (1) ARETHZEFT | 110-114 104,434
40 | BREIRKERZERFLIRMTHATE AR EBZERT | 112-116 12,980
41 | BEERRE RS FHOB IR iR B HZRET | 112-116 11,397
42 | B BRI S B SR B AR 20 5T AREIRITPR | 112-114 4,741
43 | BEMEI B AR BRI Bl iR e BZERT | 113-116 2,186
a4 g};;%ﬁ%ﬁ%fﬁ@?@@i%%ﬁﬁﬁEaﬁéﬁzmﬁaﬁ EEAEE i s | 113117 12549
45 ﬁ%@%%ﬁ AREHAITRT | 112-116 13,605
46 | BIREES B0t R S ERhHIRMT iR ERAZTRT | 113-117 16,180
47 Ajﬂxﬂ%zﬂxﬁl R AESE ERE A iRETRIERT | 113-117 36,871
48 WWE/}‘ BEIMTEARE ST IEEPIZRFT | 113-117 | 135,902
49 A B AR M B 0 A R AE B B T 35 AREHAZEPT | 110-114 914
50 usd% HRARES 2 MRS BT T3t iR ERIZTRT | 113-117 3,700
51 |BCEAE R EEE AR ARETRIERT | 113-115 40,086
52 wJ‘ﬁ%*”%ﬁ ZPPT 2 B BRI FE TR AR AR HAZERT | 114-116 31,781
53 | BRIHES 2 BB IE BRI LB HZRET | 110-114 36,695
54 | AR RKE SRS EF RS ERRE AR SRR | 114-116 22,878
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