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A Study on the Influence of External Load Variations on the Rotational Speed of GT Rotors at
the Tatan Power Plant
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Abstract

This study examines the dynamic response of gas turbine (GT) rotors at the Tatan Power Plant
when subjected to external transmission line load variations, as well as the resulting impact on rotor
fatigue life. Because the plant is located adjacent to industrial zones with high and fluctuating
electricity demand, rapid external load changes may induce oscillations in unit load, torque, and
rotational speed, thereby influencing the long-term durability of the units.

To evaluate these effects, the research integrates field measurements with numerical
simulations. Operational data were collected using a wireless torsional-vibration measurement
system, along with rotational-speed and current sensors. Finite element mechanical analysis and
high-cycle fatigue assessments were then performed to investigate stress variations and the likelihood
of fatigue damage under different loading conditions.

The results indicate that even under severe external load fluctuations, scheduled load-ramping
operations, or extreme transmission-line fault scenarios, the fatigue life consumption of the GT rotors

at the Tatan Power Plant remains minimal.
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Abstract

With increasing environmental awareness, air pollution emissions from the Taichung Power
Plant (TPP) have drawn considerable public attention. This study integrates existing literature to
evaluate the plant’s impact on regional air quality and to identify future challenges, providing
scientific support for Taipower’s power dispatching decisions and external communication.

Research on flue-gas emission characteristics indicates that, following the implementation of
Air Quality Control System (AQCS) upgrades, pollutant emissions from TPP have been substantially
reduced, and the control equipment effectively removes hazardous air pollutants. Air-quality
modeling studies further show that TPP’s contribution to annual average PM,s concentrations in
central Taiwan is generally below 10%, suggesting that the plant is not a major source of regional air
pollution. Additionally, studies employing artificial intelligence methods reveal that although TPP
may exert some localized influence on air quality, its relative importance remains low.

Looking ahead, as Taiwan advances energy transition policies and environmental regulations
become increasingly stringent, TPP will continue to play an essential role in balancing energy
reliability with environmental sustainability.
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Practical Analysis of the Changyi Switching Yard 50+2 Scheme for Offshore Wind Integration
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Abstract

The Taiwan Strait is recognized as one of the world’s premier wind sites, with the offshore area
of Changhua possessing the island’s highest wind energy potential due to its broad shallow
continental shelf and stable wind conditions. Since the government’s launch of the energy transition
policy, this region has become a key development zone for offshore wind power. The Ministry of
Economic Affairs has approved and announced the “Common Corridor for Submarine Cable Landfall
of the Changhua Offshore Wind Power Projects,” with designated landing corridors in the Changbin—
Lunwei Industrial Zone to the north and in Fangyuan to the south. In coordination with this
plan,Taipower is developing the Changyi Switching Yard and the Changgong Booster Station in the
northern corridor, as well as the Yongxing Switching Yard in the southern corridor.

This article outlines the evolution of the electrical system configuration at the Changyi
Switching Yard and examines the transmission line overload constraints that emerged following the
grid connection of offshore wind farms. Using real operational cases, the study presents the
implementation of the “50+2” operational scheme and analyzes how the rapid influx of large-scale
renewable energy projects affects system loading. Corresponding mitigation strategies are discussed,
including output curtailment measures applied to individual renewable energy facilities when

equipment loading exceeds permissible limits, ensuring overall power system stability.
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Abstract

With the rapid development of Taiwan’s industrial and high-tech sectors, transmission demand
has continued to grow, and existing overhead lines are no longer sufficient to accommodate the
required capacity. Since 1965, Taipower has therefore implemented cable undergrounding to enhance
power supply quality, reduce the impact of natural disasters, mitigate the excessive space occupation
associated with overhead lines, and improve urban aesthetics. However, underground cable
installation is subject to various constraints, including environmental conditions, road layouts, line
configurations, and grounding structures. Consequently, before planning routing schemes or
modifying wiring methods, it is essential to assess the potential impacts on the power grid after
installation and evaluate the associated operation and maintenance costs.

This study examines the hybrid transmission corridor consisting of underground cables and
overhead lines between Hsinchu Park and Zhanglin Dacheng. The analysis focuses on shielding-layer
loop losses and induced voltages, and further evaluates the short-, medium-, and long-term effects of
different grounding schemes on line operation and maintenance, transient surges, grounding faults,
and short-circuit conditions. Finally, the calculated results are compared with simulation outcomes
to identify and discuss their discrepancies.
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A Century of the Cukeng Dam Fishway on the Xindian River : Retrospect and Prospects
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Abstract

From May 2023 to April 2025, this project conducted a comprehensive survey of fish resources
upstream and downstream of the Cukeng Dam on the Xindian River to establish baseline information
on migratory ecology, evaluate the performance and suitability of the existing fishway, and develop
improvement strategies. A total of 25 fish species were recorded, including 20 native species, 14 of
which were observed within the fishway.

The original fishway at Cukeng Dam was constructed in 1909 and has undergone multiple
reconstructions, with the most recent completed over 33 years ago. Several concrete components
within the fishway have since deteriorated due to hydraulic erosion. The current structure is a pool-
and-weir type fishway, featuring 0.8-m baffles spaced 2.3 m apart. In addition, the subsequent
installation of a 1.0-m sluice block atop the weir crest has further reduced hydraulic energy
dissipation, significantly limiting the fishway’s effectiveness.

Following an assessment of current conditions, the project recommends converting the fishway
to a vertical-slot design and reducing baffle spacing to 1.7 m to accommodate fluctuations in
upstream water levels and improve functional performance. For future large-scale reconstruction, it
is further recommended to install an additional vertical-slot fishway alongside the sediment-sluicing
guide wall on the right bank. Design parameters should follow the ecological flow requirement of
1.96 cms specified by the Water Resources Agency, allocating 0.65 cms for fishway discharge and
for base-flow release.
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Abstract

As the global movement toward net-zero emissions accelerates, the construction industry is
undergoing an urgent transition toward low-carbon materials and practices. Portland Limestone
Cement (PLC), characterized by its lower-carbon manufacturing process, favorable material
performance, and strong compatibility with existing construction methods, has emerged as a
promising alternative to Ordinary Portland Cement (OPC).

This article first reviews domestic and international net-zero policies, followed by an overview
of PLC production processes and its physical, chemical, and mechanical characteristics. The final
section evaluates the feasibility of adopting PLC in transmission and substation infrastructure.
Evidence from research literature and industry data indicates that PLC can achieve lower carbon
emissions than OPC while maintaining essential structural strength and durability, making it

particularly suitable for concrete components requiring long-term service life.
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Abstract

With the accelerating global shift toward net-zero emissions, Energy Attribute Certificate (EAC)
systems have become a central mechanism for facilitating electricity-sector decarbonization and
enhancing transparency in environmental disclosures. Most existing EAC schemes focus exclusively
on renewable electricity and lack a clear accounting and certification framework for carbon-abated
electricity produced by fossil-fuel power plants equipped with carbon capture and storage (CCS)
technologies.

This study first analyzes the design and operational features of EAC systems in the European
Union, the United States, Australia, Japan, and Taiwan, including electricity-source classification,
environmental attribute labeling, and market transaction mechanisms. Building on emerging
international standards for CCS-based carbon-abated electricity, the paper further examines the
accounting logic for defining measurement boundaries, quantifying captured CO-, and determining
additional emissions. It then explains how these technical elements can serve as the foundation for
constructing a Carbon-Free Electricity Certificate (CFEC) system.

By introducing standardized measurement methodologies and third-party verification processes,
a CFEC framework can strengthen the verifiability and market transparency of carbon-abated
electricity. When integrated with corporate power purchase agreements (CPPAs) and green financial
instruments, such a system may help reduce the upfront capital risks of CCS deployment, enhance
project feasibility, and mitigate the intermittency limitations of renewable energy, ultimately
supporting a more diversified and resilient carbon-abated electricity supply structure for Taiwan.
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