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Enhancing Communication Quality of the Data Collection Network in the Power

Monitoring System for Users of the Central Taiwan Science Park
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Abstract

With the increasing number of users and growing data volume in the Central Taiwan Science
Park, improving the communication quality of the data collection network in the user-side power
monitoring system has become a critical task for Taipower. This study proposes an enhancement
strategy based on the existing Layer 2 (L2) ring network architecture and Rapid Spanning Tree
Protocol (RSTP). The approach involves segmenting the system into smaller regional ring networks,
strengthening network connections in areas with high data traffic, and implementing corresponding
preventive mechanisms on non-backbone switches. These measures are designed to improve the

overall stability and reliability of the data collection network.
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A Study on Developing Autonomous and Adaptive Management for Taipower’s Transmission

and Substation Systems
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Abstract

Given that Taipower’s transmission and substation facilities are distributed throughout Taiwan,
and that the timing and magnitude of climate change impacts remain highly uncertain, this study
aims to build autonomous management capabilities and develop a climate risk assessment platform
as a supporting tool. The platform integrates assessment procedures and criteria, as well as GIS-
based datasets of climate hazards and disaster potentials. Taipower engineers conduct climate risk
assessments using disaster-resistant design parameters and restoration mobilization times as key
inputs.

The assessment results indicate that facilities facing extremely high or high risk include
substations vulnerable to strong winds, and transmission line sections exposed to landslides and
strong winds, while no significant risks were identified for renewable energy installations.
Subsequently, an adaptation strategy planning process was established, using facility risk type,
affected power supply capacity, and adaptation cost as decision thresholds. Facilities that could
severely impact power supply are prioritized for adaptation planning, with specific adaptation
measures proposed and cost-benefit analyses performed.

Finally, to promote adaptation mainstreaming, the study recommends incorporating climate
change risk and adaptation considerations into existing management and operational procedures of
Taipower’s regional power supply branches.
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Analysis of SFs Gas Purity Degradation and Vacuum Leakage in Nan Ya’s 23 kV C-GIS
Equipment : A Case Study of the Jike D/S C-GIS
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Abstract

This study investigates the decline in SFs gas purity and vacuum leakage issues in a 23 kV
cubicle-type gas-insulated switchgear (C-GIS) manufactured by Nan Ya, following 12 years of
operation. The SF¢ gas purity was found to have decreased from 99% to 93.7%, and the gas
compartment was unable to maintain negative pressure during evacuation, resulting in gas leakage.
The analysis indicates that the reduction in gas purity may be attributed to two main factors: (1)
thermal decomposition of epoxy resin, producing volatile organic compounds (VOCs), and (2)
permeation of external air through the O-ring caused by partial pressure differentials. The vacuum
leakage problem was further associated with insufficient partition plate thickness (only 3 mm) and
aging-induced loss of elasticity in the O-ring. To mitigate these issues, several improvement
measures are recommended, including the use of high heat-resistant epoxy resin, adoption of low-
permeability, high-performance O-rings, and increasing the partition plate thickness to 6 mm. The
findings of this case study provide valuable reference information for operation and maintenance

units managing similar types of equipment.
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Study on the Underwater Acoustic Signatures of the Indo-Pacific Humpback Dolphin
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Abstract

In response to global climate change, Taiwan has been actively promoting renewable energy to
optimize its energy structure. Large-scale offshore wind farms are under construction, and activities
such as vessel operation, turbine installation, and maintenance are expected to impact the surrounding
marine ecosystem. Consequently, systematic monitoring of the Indo-Pacific humpback dolphin
(Sousa chinensis), a sensitive and ecologically important species, in areas adjacent to offshore wind
farms is essential.

This study conducted simultaneous vessel-based visual surveys, deployed a towed underwater
acoustic array, and utilized bottom-moored passive acoustic monitoring (PAM) stations to collect
underwater acoustic data of Indo-Pacific humpback dolphins. The primary objective was to identify
potential individual signature whistles, which can serve as acoustic identifiers in long-term PAM
datasets. Such applications can facilitate individual-level monitoring and provide complementary
insights into the behavior and ecology of cetaceans, thereby contributing to a more comprehensive

understanding of their population dynamics and habitat use.
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Preliminary Feasibility Assessment for Developing a Marine Ranch near the Xiehe Power Plant
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Abstract

Taipower plans to renovate the Xiehe Power Plant in Keelung and construct a liquefied natural
gas (LNG) terminal. This project conducts a two-year ecological, environmental, and fishery resource
survey, as well as assessments of algal restoration techniques and numerical simulations to evaluate
the feasibility and strategic direction of establishing a marine ranch around the plant.

The ecological survey results indicate that the surveyed marine species are typical of northern
Taiwan, with no protected or endemic species observed. Dominant groups include coral reef fish,
coralline algae (Corallinaceae), Dendrophylliidae corals, and juvenile fishes of Scombridae and
Carangidae. Environmental analyses show that the concentrations of metal elements in seawater and
sediments, water quality parameters, and microbial compositions are comparable to those of adjacent
natural coastal areas. The main fish species caught in nearby fishing ports belong to the Scombridae
and Tetraodontidae families.

Paralichthyidae (flounders) and Girella punctata were selected as target species for cultivation
in the marine ranch. By utilizing the temperature characteristics of LNG cold and warm effluents,
the system aims to enhance economic production while reducing dependence on wild marine fish
stocks. Simulation results show that the dispersion range of thermal effluents does not significantly
affect coral hotspot areas identified in this study. Based on multi-parameter numerical analyses, the
sea area outside the National Taiwan Ocean University experimental field was identified as the
optimal site for artificial reef deployment and marine afforestation.

Comprehensive evaluations, including long-term metal leaching and algal substrate toxicity
tests, indicate compliance with Taiwan’s Category A marine water quality standards and Toxicity
Characteristic Leaching Procedure (TCLP) limits. Furthermore, the life cycle of transplanted algae
was consistent with that of naturally occurring species.

In summary, this study recommends developing an intelligent, integrated multi-trophic
aquaculture system to enhance biodiversity within a given water body. Such a system can
simultaneously cultivate autotrophic algae and heterotrophic aquatic animals, achieving synergies
among power generation, cold-water aquaculture, large-scale seaweed productlon and marine
recreation, thereby balancing diverse social and ecological objectives.
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Evaluation Methodology for Operating Reserve Requirements: A Case Study of Spinning and

Supplemental Reserves in Taiwan
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Abstract

This study aims to develop an evaluation methodology for operating reserve requirements that
is grounded in economic theory and tailored to the characteristics of Taiwan’s power system. Using
spinning reserves and supplemental reserves as case studies, the research seeks to enhance the current
approach for determining ancillary service requirements within the existing Electricity Trading
Platform.

To achieve this, the study first reviews international practices, particularly the design and
application of the Operating Reserve Demand Curve (ORDC) adopted by the Electric Reliability
Council of Texas (ERCOT), along with its theoretical foundations and reliability standards. A Monte
Carlo simulation framework is then employed to construct a demand assessment model based on loss
of load expectation (LOLE) and loss of load probability (LOLP), analyzing both all-day and off-peak
periods to estimate the reserve capacity required to meet reliability criteria under different scenarios.

The simulation results indicate that, during off-peak hours, incorporating the flexible support
capacity of pumped-storage units allows for a reduction in externally procured ancillary services
while still satisfying reliability standards such as the Disturbance Control Standard (DCS) and the 1-
in-10 criterion. These findings demonstrate the potential for implementing time-differentiated
procurement of operating reserves, which could improve both market efficiency and system
reliability in the future.
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A Study of the Integration and Sharing Mechanism of Taipower’s Geospatial

Information System
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Abstract

To expand the scope and content of Taipower’s geospatial information and related services, the
company established the Taipower Geospatial Information and Application Cloud Platform
(TGAC) in 2022. The platform integrates existing geospatial data from various operational
departments, such as power supply, distribution, and communications, together with publicly
available government datasets. These data are published as map services to facilitate
interdepartmental access and application. In addition, a geospatial data warehouse was developed to
diversify data acquisition channels and to enhance the network-based mechanism for geospatial
information sharing.

This project further extends the TGAC by providing more user-friendly functions and interfaces
to meet the diverse needs of users and improve overall service quality. The major tasks include
consolidating internal and external geospatial datasets, expanding TGAC’s service capacity,
establishing a geospatial visualization and application platform, strengthening the platform’s
backend management functions, and promoting system adoption across the company.

Through these efforts, the project reinforces Taipower’s mechanisms for geospatial information
circulation and sharing, accelerates the integration and development of business systems, reduces
redundant hardware and software procurement, lowers overall system construction costs, and
optimizes development expenditures.
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