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An Electrical Design Review Method Based on BIM-MEP Models
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Abstract

This study proposes a method for conducting electrical design reviews of mechanical, electrical,
and plumbing (MEP) systems using Building Information Modeling (BIM). The method aims to
streamline the review process, directly assess the layout of electrical equipment and wiring, and
calculate short-circuit currents and voltage drops based on BIM-MEP models. By reducing reliance
on manual inspection, the approach minimizes human errors while enhancing the timeliness and
reliability of reviews.

Furthermore, the review system enables the examination of the accuracy and integration of
wiring, pipelines, and electrical equipment within the building structure, thereby improving the
overall safety and reliability of electrical installations. It also supports electrical engineers in
leveraging BIM to increase circuit design accuracy, strengthen self-checking capabilities, and
improve design efficiency.

Finally, the review method was applied in training and demonstration sessions using Autodesk
Revit and bimU, operated on a Windows 11 virtual machine, to validate its applicability in practical
education and professional practice.
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Research on the Implementation of a Communication-Based Fault Current Indicator

Integration System
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Abstract

Since 2020, Taipower has deployed fault current indicators (FCIs) with communication
capabilities to enhance fault analysis and outage detection, thereby reducing average power
restoration time. In the system architecture, FCIs connect to Data Collection Units (DCUs) via
Bluetooth, while DCUs communicate with the backend system using 4G/NB-IoT. Regarding
communication protocols, FCIs and DCUs employ a modified MODBUS protocol, whereas DCUs
transmit data to the backend using MQTT based on IEC 61850 standards.

The study also defines operational and installation scenarios, including DCU and FCI
deployment, device replacement, and fault reporting procedures. Security measures are implemented
at multiple communication layers: Bluetooth connections are encrypted at the PDU level, and DCU-
server communication utilizes MDVPN dedicated lines with hardware firewall protection.

To validate system functionality, Taipower conducted field tests with equipment from multiple
manufacturers. The results confirmed interoperability among devices, with high success rates for
fault reporting and load current transmission. Load current tests achieved a 91.6% success rate,
meeting Taipower’s acceptance criteria. This research ultimately confirms the FCI system
architecture, communication protocols, and multi-vendor interoperability, providing a standardized
and flexible reference for future large-scale deployments.
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A Study on the Practical Charging Practices and Adjustment Mechanisms of Power Line

Connection Charges in Foreign Utilities
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Abstract

This study reviews the cost allocation theories and practical approaches adopted by foreign
utilities for determining power line connection charges. The findings indicate that while the
underlying concepts of connection charges are broadly similar across countries, the charging methods
differ. In Germany, Japan, and South Korea, the calculation items are relatively explicit. The total
charge can be determined using only a customer’s voltage, current, distance, and capacity
information. The advantage of this approach lies in its administrative simplicity and transparency;
however, the drawback is that the resulting charge may deviate slightly from the actual costs that
customers are expected to bear.

In contrast, Singapore and the United States adopt a case-by-case charging approach. The
benefit of this method is that the charges more accurately reflect the actual cost allocation for each
customer. The disadvantage, however, is reduced transparency, making it difficult for customers to
estimate charges in advance, and the administrative process is comparatively complex.

Regarding price adjustment mechanisms in response to inflation, only Korea Electric Power
Corporation (KEPCO) has developed a formal adjustment formula that reflects changes in raw
material and labor costs, allowing the charges to be revised in accordance with changing

environmental and economic conditions.
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Abstract

Graphics and data systems play an important role in power distribution engineering, operation
and maintenance management, asset management and customer services. With the rapid advancement
of power distribution information technologies in recent years, demands for graphics and data across
various systems have grown significantly. To address the diverse needs for power distribution
graphics and data within Taipower and to prevent redundant development of interface formats and
functions, it is essential to establish appropriate data exchange models, enhance the functionality and
architecture of existing graphics and data systems, and enable interoperability through standardized
interfaces.

Taipower is currently implementing an advanced power distribution management system
(ADMS). For this system to fully function and operate reliably, it must interface with the power
distribution data system to obtain essential equipment information and topological connectivity
information. In compliance with technical specifications, this research introduces standards related
to the common information model (CIM), adopting standardized formats for data conversion and
system integration. In collaboration with relevant departments of Taipower, this research identifies
the categories of equipment that require conversion within the graphics and data system, specifies
the critical attribute data for each equipment type, and maps them to CIM-related standards. The
outcome of this work is the development of standardized documentation and interface message
formats for GIS data conversion and system integration.
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Abstract

This case study examines a pipeline turnkey project commissioned by the Northern Region
Construction Office of the Transmission and Substation Engineering Department, Taiwan Power
Company. The project site is located in Hukou Township, Hsinchu County, traversing major roads
and densely populated residential areas. To minimize traffic and environmental impacts, particularly
when crossing Taiwan Railways tracks and river sections, the shield tunneling method was employed.

The entire tunneling route passes through geologically challenging cobble and gravel layers
with a high groundwater table. This paper focuses on design considerations for shield tunneling under
such conditions, as well as critical aspects of construction and supervision. The aim is to provide
practical experience and insights to guide future shield tunneling projects in similar geological

settings.
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Abstract

As Taiwan actively advances renewable energy development, rooftop and agrivoltaic
(agriculture-, fishery-, and livestock-integrated) solar photovoltaic (PV) installations have expanded
rapidly. However, recent incidents involving fires, lightning strikes, and livestock electric shocks
have raised concerns and undermined public confidence in PV system safety. This study analyzes the
causes of accidents and system vulnerabilities in solar PV installations. It further examines the effects
of system faults (such as overcurrent, overvoltage, and ground potential rise) on internal wiring and
surrounding environments, including facilities like pig farms.

The analysis employs EMTP-ATP simulation software, complemented by field investigations at
three selected sites to validate the simulation results. Finally, current domestic and international
standards are reviewed, and environment-specific lightning protection and grounding

recommendations are proposed to improve the safety and operational stability of PV installations.
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Abstract

In 2015, the Environmental Protection Department of Taipower launched the “Green Net”
website. To evaluate its operational performance and refine management strategies, this study
employs a quantitative survey to examine audience profiles, browsing satisfaction, preferences for
participation in activities, and the website’s effectiveness in promoting environmental awareness.

The analysis shows that Green Net users have a median age of 37, a mode of 42, and an average
age of 38.79 years. The majority are between 30 and 49 years old, reside mainly in metropolitan
areas (especially Taipei and New Taipei City), and 53.91% are Taipower employees.

More than 80% of respondents expressed interest in cultural, social, and sports activities, while
one-third participated in intellectual activities within the past six months. Friends and social media
were the main channels through which participants learned about events, suggesting that word-of-
mouth marketing will be a crucial strategy for future activities.

Overall, 92.61% of respondents gave positive evaluations of Green Net, with satisfaction shaped
by perceptions of information comprehensiveness and ease of access. Browsing satisfaction was
positively associated with greater understanding and recognition of four dimensions: Taipower’s
corporate social responsibility, dissemination of electricity-related knowledge, the importance of
renewable energy development, and environmental protection principles.

This study provides empirical evidence of Green Net’s impact on audience engagement and
environmental communication, offering a reference for the platform’s long-term monitoring and the
development of future promotional strategies.
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Abstract

In response to changes in its operating environment, Taipower seeks to identify and develop
managerial talent with outstanding management capabilities and forward-looking leadership skills.
This requires a shift from the traditional leadership model (centered on cultivating technical or
functional expertise) to one that emphasizes support, guidance, and empowerment. The new
generation of leaders is expected to adopt coaching-based leadership, using inquiry and facilitation
to help team members realize their potential, improve performance, and foster personal growth.

This article first introduces the concepts of coaching and coaching leadership, followed by an
analysis of the driving and restraining forces affecting the promotion of a coaching culture. It further
argues that modern leaders must balance three roles: supervisor, teacher, and coach. The article also
discusses the key techniques and qualities of effective coaching, and presents the outcomes of
coaching culture initiatives and training programs implemented as part of this study. Finally, drawing
on practical experience, it offers recommendations for the development and application of a coaching

culture within Taipower.
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