2% 7] 935Hp (77

) B &

WS -
TRANSMISSION AND TRANSFORMATION :

R TS R8s VU B TS e e (1)
Maintenance Report of Shikoku-Made Fault Indicators in Substations.................... Chen, Jia-He et al. ........... @)
BB T T ZE IR oo BRZEEYL o, (11)
A Case Study on Surveying Operations in Taipower’s Shield Tunnel

CONSLIUCLION PTOJECES ....eioutiiiiiiiiie ettt ettt Chen, Yi-Ruei et al. ......... (11)
Bl ¢

INFORMATION AND COMMUNICATIONS TECHNOLOGY :

YRR TR AR E EE ATV S B B R LR o S (20)
Development of a Non-Intrusive Appliance Load Monitoring Platform based

on Transient Features for Commercial Application...........ccccveevvveevveeniveenreenveenneenns Huang, Bing-Wei et al. .... (20)
i B R A R U P 18 B AR P AT TR BEH F o, (40)
Feasibility Study on the Application of Low Earth Orbit (LEO) Satellite

Communication for Transmission Tower Foundation Monitoring...............cceeveveenn. Yang, Yu-Cheng et al. ...... (40)
fE B -

ELECTRICITY RETAILING AND CUSTOMERS :

B B RIS T 2 AT T IS oo FRERGE S5 . (51)
Feasibility Study on Revising Material Specifications for Smart Meters.................. Lin, Yi-Jie et al. ............... (51)
FAERE R B R EE R W — DAL JE S B T M e L ) T T (61)
Enhancing the Operations of Renewable Energy Retailers : A Contractual Risk

POISPECTIVE ..eiiieiiieeciiie ettt ettt e et e e e et e e e e bt e e eabeee e staeeeessseeesnssaeesssaaesanes Wu, Yu-Hsuan et al. ......... (61)
BHE

NUCLEAR ENERGY :

REN4FEZ— ~ = —ESEEHBERET I i I (73)

Review and Revision of Emergency Planning Zones for Chinshan, Kuosheng,

and Maanshan Nuclear Power Plants in 2025

(73)




PEMEREFEz oAU GRS

Maintenance Report of Shikoku-Made Fault Indicators in Substations
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Abstract

In recent years, fault indicators used in aging 23kV CGIS substations (D/S) have increasingly
experienced failures. The replacement cost of a new unit is approximately NTD 40,000, resulting in
significant expenses due to the large number of installed devices. To reduce costs and strengthen in-house
technical capability, this study investigates the feasibility of in-house repair of faulty indicators.

A case study involving twelve failed Shikoku-made fault indicators at Beiliu D/S is presented.
The repair cost was reduced to approximately NTD 600 per unit, achieving a total cost saving of
about NTD 480,000. The fault indicator circuit was decomposed into functional modules and
analyzed step-by-step, revealing that the primary failure occurred in the power supply module.
Subsequently, the maximum power consumption of each component was evaluated, and the
corresponding maximum current was derived to determine the required specifications of the
replacement power supply unit. A new power supply meeting these specifications was then installed,
successfully restoring device functionality.

The proposed methodology is applicable to different indicator models. The potential economic
benefit extends beyond the case presented in this study. The findings demonstrate that the proposed
approach can effectively reduce maintenance costs while enhancing technical capability within

relevant operating units.
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A Case Study on Surveying Operations in Taipower’s Shield Tunnel Construction Projects
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Abstract

In Taipower’s extra-high voltage (EHV) cable installation projects, trenchless construction
methods such as shield tunneling are frequently employed to overcome challenging site conditions
and to reduce environmental and traffic impacts. Accurate surveying is essential to ensure that
construction is executed in accordance with design specifications and to avoid issues such as
encroachment on private property and excessive deviations in tunnel length, circularity, and
elevation.

This paper presents a case study of a Taipower shield tunneling project, focusing on  surveying
operations and construction supervision requirements at various construction stages, including pre-
tunneling preparation, in-tunnel excavation, and post-breakthrough verification. The findings aim to

provide practical experience and references for future engineering projects.
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Development of a Non-Intrusive Appliance Load Monitoring Platform based on Transient Features

for Commercial Application
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Abstract

The liberalization of global electricity markets has accelerated the application of smart meter
big data, positioning Non-Intrusive Appliance Load Monitoring (NIALM) as a pivotal technology.
NIALM encompasses data collection, feature extraction, signal decomposition, and appliance state
recognition, facilitating services such as autonomous energy conservation, load shifting, and
residential anomaly detection. This study reviews representative NIALM developments and business
models in the EU, Japan, and the US, while synthesizing the latest international technical and
application frameworks.

To this end, this project developed a NIALM sensor equipped with edge computing capabilities.
The system was deployed across 10 households and experimental demonstration sites to establish a
comprehensive transient feature dataset, achieving an identification accuracy of over 80% for six
categories of appliances. A primary challenge identified is the scarcity of appliance features in real-
world environments. Consequently, establishing a localized appliance feature database is essential

for Taiwan to foster cross-industry alliances and advance the commercialization of NIALM services.
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Feasibility Study on the Application of Low Earth Orbit (LEO) Satellite Communication for

Transmission Tower Foundation Monitoring
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Abstract

Transmission towers are predominantly situated on hillsides or in remote areas, where climate
change, extreme precipitation, and geological shifts pose significant threats to the stability of tower
foundations and adjacent slopes, threatening power system safety. While traditional manual
inspection methods are often hindered by challenging terrain and environmental hazards, existing
automated monitoring systems typically rely on terrestrial mobile networks, which are prone to signal
interruptions in remote regions or under extreme weather conditions. This study investigates the
feasibility of applying Low Earth Orbit (LEO) satellite communications for tower foundation
monitoring and conducts field tests to evaluate its performance and cost-effectiveness relative to
mobile and local area networks. The results demonstrate that satellite communication achieves a data
transmission reliability exceeding 99% in remote and signal-blind zones, maintaining stable
connectivity even during typhoons. Such performance significantly enhances the real-time
capabilities and reliability of disaster prevention efforts. Although individual site deployment and
maintenance costs are higher, the disaster mitigation benefits in high-risk areas provide clear
economic justification. Finally, this study proposes a tiered deployment strategy and practical
recommendations to guide future infrastructure planning by relevant authorities.
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Feasibility Study on Revising Material Specifications for Smart Meters
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Abstract

This study aims to evaluate the feasibility of revising the material specifications for smart
meters. In recent years, rising ambient temperatures in Taiwan, coupled with an increasing number
of surge events triggered by large-scale integration of renewable energy, have contributed to a
growing incidence of smart meter failures during the summer season. Additionally, electromagnetic
interference (EMI) and radio frequency (RF) communication interference have also been identified
as contributing factors to abnormal meter operation.

In this context, the feasibility of modifying material specifications to reduce smart meter failures is
examined. A comprehensive review of domestic and international standards related to weather resistance,
surge, and EMI testing for smart meters was conducted. In parallel, field visits were conducted to meter
manufacturers and testing organizations to collect failure cases from both laboratory testing and real-
world deployment, thereby enabling a systematic understanding of current technical challenges.

Finally, by integrating findings from standard reviews, industry interviews, and failure case
analyses, this study proposes recommendations for revising Taipower’s smart meter material
specifications. These recommendations are intended to serve as a reference for future standard

development and system optimization.
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Enhancing the Operations of Renewable Energy Retailers : A Contractual Risk Perspective
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Abstract

This study investigates strategies to enhance the operations of Renewable Energy Retailers
(RERs), with a focus on contractual risks arising from renewable energy trading. Due to the inherent
variability of renewable energy generation, which is influenced by uncontrollable factors such as
weather conditions, three major types of risks are identified: (1) balancing risk, which refers to the
discrepancy between forecasted and actual electricity generation; (2) shape/profile risk, arising from
the mismatch between generation patterns and end-user demand profiles; and (3) volume risk, which
results from the uncertainty in renewable energy output that may lead to either under-delivery or
surplus energy.

This study further analyzes international power purchase agreement (PPA) practices and
examines how these risks are managed in liberalized electricity markets, including Japan, the United
Kingdom, and California in the United States. In these markets, mechanisms such as renewable
energy certificate (REC) unbundling and explicit contractual risk allocation have been widely
adopted to mitigate such risks effectively. In contrast, Taiwan’s renewable energy market,
characterized by a Green Power First policy and a bundled T-REC system under the existing wheeling
mechanism, presents distinct risk allocation structures. Specifically, balancing risk is largely borne
by Taiwan Power Company (Taipower); shape risk requires retailers to precisely match diverse
generation assets with customer demand; and volume risk manifests as surplus electricity, which has
become a major operational challenge for renewable energy retailers in Taiwan.
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Review and Revision of Emergency Planning Zones for Chinshan, Kuosheng, and Maanshan Nuclear
Power Plants in 2025
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Abstract

This study reviews and revises the Emergency Planning Zones (EPZs) for Taiwan’s nuclear
power plants in accordance with Article 3 of the Enforcement Rules for the Implementation of the
Nuclear Emergency Response Act. The assessment adopts the methodology from the 2022 EPZ study,
together with updated meteorological data covering the period from 2019 to 2023. The evaluation is
conducted for the 2025 EPZ reassessment of the Chinshan, Kuosheng, and Maanshan Nuclear Power
Plants (NPPs).

The scope of this study includes the Maanshan NPP during the rated power (full-power
operation) stage, as well as the Chinshan and Kuosheng NPPs during the pre-defueled stage (the
decommissioning transition phase). In addition, a preliminary assessment of the EPZ for the
Maanshan NPP during the spent fuel pool island operation period of the decommissioning phase is
provided in Appendix A. However, the assumptions adopted in this analysis have not yet been
reviewed or approved by the competent regulatory authority; therefore, the results are for reference
only.

For the Maanshan NPP during the rated power stage and the Chinshan and Kuosheng NPPs
during the pre-defueled stage, the results indicate that, using the midpoint between the two reactor
units as the reference center, a 2.0 km radius EPZ satisfies the regulatory criterion that the effective
dose remains below 50 mSv under a Design Basis Accident (DBA) occurring in the reactor core. For
Severe Accidents (SAs) involving the reactor core or spent fuel pool, the annual probabilities of
exceeding 50 mSv and 2 Sv are both below 3x107° and 3x10°®, respectively.

These findings indicate that a 2.0 km radius EPZ is adequate for the 2025 assessment case. The
results are submitted to the competent authority as a basis for consideration in EPZ designation and
approval.
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