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Abstract

Amid the global transition toward net-zero carbon emissions and increasing electricity market
integration, cross-border electricity transmission and submarine cable infrastructure have become
strategic tools for advancing energy transition and ensuring energy security. For Taiwan to participate
effectively in regional electricity cooperation, it is essential to draw lessons from international
experience and establish regulatory frameworks and policy strategies adapted to domestic conditions.
This study reviews major international submarine interconnection projects over the past decade,
highlighting cases of particular relevance to Taiwan’s policy context, including the Italy—-Montenegro
Interconnector and the France—Ireland Celtic Interconnector.

The analysis reveals that successful cross-border electricity projects depend not only on mature
technologies and financial feasibility but also on robust legal frameworks and multilateral
cooperation mechanisms. Specifically, early-stage initiatives emphasize legal groundwork, including
import approval procedures and carbon emission standards. Commercial arrangements, such as
clearly defined investment shares and asset allocation mechanisms, are crucial for project viability.
Technically, deep-sea cables face challenges associated with transmission distance, seabed depth,
and contractor capacity, with project development timelines often exceeding ten years. To advance
Taiwan’s involvement, early assessment of relevant legal, institutional, and technical frameworks is
recommended, along with strategic partnerships with like-minded democratic countries, thereby
supporting regional economic integration and carbon reduction objectives.
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Abstract

This project forms part of the Seventh Transmission and Substation Development Program. The
scope of work includes rerouting oil-filled (O.F.) cables to a junction station and expanding the
system configuration to a multiple-conductor arrangement. However, site investigations revealed that
the existing cable rack was designed for a single conductor and that the available platform space was
insufficient to accommodate the required expansion. As a result, an increase in platform area is
necessary to meet the expansion requirements. Given that cross-linked polyethylene (XLPE) cables
are now the dominant cable type and that only a limited quantity of O.F. cable materials is
commercially available, this project requires the use of cables from the company’s existing inventory.
Material specifications are determined based on oil filling requirements and oil reservoir capacity
design, together with the reconfiguration of overhead conductors (ACSR) and phase rearrangement
at the connection stations.

Although the project was originally scheduled for completion in 2019, the rerouting work can
only be carried out after the 161 kV Shenmei-Qizhang Line is energized and integrated into the power
system. If the Shenmei-Qizhang Line is not completed and the Xinnan-Dafeng Line is rerouted
prematurely to form the Taipei-Xinnan-Dafeng and Xiulang-Xinnan-Dafeng circuits, a subsequent
fault on any one circuit would result in a simultaneous blackout at the Dafeng Distribution Substation
(D/S), Qizhang Distribution Substation (D/S), and Dianjie Converter Station (C/S), posing an
extremely high system risk. Therefore, the rerouting must be deferred until the Shenmei-Qizhang
Line is commissioned to ensure system reliability and operational safety.
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Abstract

This article presents the practical application of the steel-casing pneumatic down-the-hole
(DTH) drilling retaining piles and removable ground anchor method in the basement excavation
project of Phase I of the Shuinan Power Distribution Center building, Taiwan Power Company. The
site, located at the intersection of Shuinan Road and Lane 118 in Beitun District, Taichung City, is
underlain predominantly by gravelly sand layers interbedded with cobbles, and is situated near
densely populated areas and schools, imposing significant construction constraints. To accommodate
site conditions and enhance excavation safety and quality, pneumatic DTH drilling retaining piles
were adopted as the primary vertical support to resist soil pressures and maintain excavation stability.
Removable ground anchors were employed as horizontal supports, providing additional reaction
forces and overall structural stability. The article details the underlying method principles,
construction workflow, site-specific challenges, mitigation strategies, and supervision practices. The
findings offer a practical reference for implementing deep excavation works in complex geological

conditions within urban environments.
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Abstract

This study aims to develop an optimal site selection model for the deployment of electric vehicle
(EV) fast-charging stations at public off-street parking facilities in Taipei City. We first identifies key
factors influencing charging station siting and establishes three EV market penetration scenarios.
Data on the number of passenger vehicles, the locations of public off-street parking facilities, and
major traffic corridors in Taipei City are then collected to estimate the required number of fast-
charging stations.

To prevent excessive spatial concentration, a Gaussian Mixture Model (GMM) clustering
algorithm is applied to group candidate sites, and an optimization model is formulated with the
objective of minimizing the distance between charging stations and major traffic corridors. The
results indicate that five public off-street parking facilities should be prioritized for the initial
deployment of fast-charging stations in Taipei City. Under the low EV adoption scenario, 27 fast-
charging stations are required, while the medium and high adoption scenarios require 68 and 119
stations, respectively. The findings of this study provide a reference for the future planning and

deployment of EV fast-charging infrastructure at public off-street parking facilities in Taipei City.
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Development of the Query Application System for Analyzing the Demand Response
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Abstract

To enhance the efficiency of promoting high-voltage customer participation in the Demand
Response Load Management Program, this study develops the Query Application System for
Analyzing the Demand Response Characteristics of High-Voltage Users. The system is constructed
based on industrial process characteristics, historical demand response performance, and trends in
electricity consumption behavior. It not only presents the procedural features of industrial production
processes and identifies process equipment with potential for load reduction or shedding, but also
integrates demand response performance data from users within the same industry to facilitate peer
comparison effects. The proposed system serves as an information support tool for the practical
implementation of demand response programs. Through this query application system, Taipower staff
can rapidly obtain background information on target users and receive recommendations for demand
response implementation prior to site visits, thereby improving communication efficiency and the

accuracy of user guidance.
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Abstract

In response to the global climate change, Taipower plays a pivotal role in advancing Taiwan’s
transition toward zero-carbon energy. Promoting innovation and transformation within the power
industry, while effectively communicating with stakeholders and the general public, has become a
critical challenge.

This article employs text analysis to examine and draw insights from the experiences of
international electric power utilities, such as Korea Electric Power Corporation (KEPCO), Tokyo
Electric Power Company (TEPCO), RWE, and the Southern Company. By analyzing their R&D
strategic objectives, key performance emphases, and indicator frameworks, this study provides
reference points for optimizing Taipower’s R&D key performance indicators. These indicators aim
to more concretely reflect Taipower’s R&D investment capacity, assess the effectiveness of resource

utilization, and evaluate the broader industrial impacts of its R&D initiatives.
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Abstract

This study employs a systematic and scientific approach to explore potential development
pathways of Taiwan’s power sector through 2035, with a focus on identifying feasible strategies for
Taipower to achieve maximal decarbonization. The research objectives are twofold: (1) to examine
viable strategic options for meeting Taipower’s 2035 carbon reduction targets, and (2) to present
these strategies in a time-based roadmap that informs long-term planning and policy decisions.

The study employs the Scenario-Based Strategic Roadmapping (SBSR) methodology to
construct three distinct scenarios for 2035: most favorable, most likely, and least favorable, based on
scenario analysis. These scenarios provide the analytical foundation for evaluating decarbonization
strategies. Through scenario derivation, analysis, and insights from executive discussions at
Taipower, three critical generation-side issues are identified for in-depth investigation: increasing the
share of hydrogen co-firing, expanding the deployment and application of Carbon Capture and
Storage (CCS) technologies, and enhancing the contribution of renewable energy generation.

Based on these critical issues, seven specific decarbonization strategies are developed: (1)
offshore photovoltaic (PV) development, (2) onshore wind power repowering, (3) participation in
offshore wind power competitive bidding, (4) deep geothermal development, (5) gas-hydrogen co-
firing power generation, (6) gas-fired CCS, and (7) coal-fired CCS. Finally, time-based strategic
roadmaps for each of the three scenarios are illustrated to guide Taipower’s efforts in achieving its
2035 decarbonization goals.
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