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Large User Harmonic Power Flow Determination Method and the Influence of Changes in

System Responsibility Demarcation Points on Voltage Flicker Values
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Abstract

With the rapid development of renewable energy in Taiwan, we should attach great importance
to maintaining good power quality of the power grid and work together with users. When the Power
Supply Branch of Taipower conducts power quality tests for large users (such as renewable energy
plants and steel plants) every year, the problems of harmonic current exceeding the standard is often
seen. However, in the past, it was difficult to clarify where the source of harmonic pollution came
from. In this article, we use a power quality analyzer with a three-phase three-wire (3P3W)
connection method to analyze the voltage, current and phase angle. For situations with multiple users
on a single line, the main sources of harmonic current pollution can be more clearly clarified. In
addition, excessive voltage flicker has always been a common problem for users with rapidly
changing loads (such as steel plants, welding plants). Through case analysis, this article explores the
influence of short-circuit capacity (SCC) of different power systems on voltage flicker values when

the system responsibility demarcation point changes.
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Application and Case Study of Solid-state Technology in Power Conversion Systems
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Abstract

As more and more renewable energy and electric vehicle charging equipment are integrated into
the distribution network, the feeder voltage of distribution network is easily affected. As power
electronics technology continues to improve, related technologies such as solid-state transformer
(SST) and hybrid transformer (HT) can make power conversion devices more flexible. Among them,
solid-state transformers are composed entirely of power electronic components and can achieve four-
quadrant control, voltage adjustment, reactive power compensation, and uninterruptible power
system (UPS) functions. The earliest application of solid-state transformers was to reduce the weight
and volume of ships. At present, they have nevertheless more diverse applications, such as AC and
DC microgrids, electric vehicle charging systems, data center power systems, energy storage
systems, and power distribution systems. This study is dedicated to collecting and organizing
international application cases of solid-state transformers and hybrid transformers as a reference for

the company’s future applications.
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Feasibility of Applying Non-destructive Prospecting Technologies to Distribution Pipeline

Construction Projects
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Abstract

The configuration of underground pipelines in Taiwan is very complex. Underground
distribution pipelines are difficult to monitor and maintain due to problems such as buried hole covers
and incorrect geospatial distribution mappings. This article analyzes and compares the existing non-
destructive prospecting and seeks technologies suitable for distribution underground pipeline
projects to obtain correct underground cable burial location information and improve the spatial
interpretation and potential disaster assessment capabilities of subterranean materials and structures.
Although the team has gone through many on-site practical setbacks but still worked tirelessly and
made many progresses that will strengthen the power distribution system and improve the quality of

the power supply.
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A Case Sharing of Seismic Performance Evaluation and Retrofit of Taipower’s Shuangcheng

Guild Hall
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Abstract

In this project we use Taipower’s Shuangcheng Guild Hall in Taipei as a case study. The building
was seismically designed and constructed in accordance with the regulations at the time, and no
longer meets the requirements of today’s regulations. Besides, the building was previously inspected
by Taipei City Government’s Urban Development Bureau for seismic performance evaluation and
declared as an unqualified site. Therefore, improvements must be completed in accordance with
article 25-1 of the “Measures for Public Safety Improvement of Existing Legal Buildings”. The
direction of this research basically follows the “Technical Manual for Seismic Evaluation and
Retrofit of School Building Structures” and “Taiwan Structural Seismic Assessment by Pushover
Analysis Method” formulated by the National Center for Research on Earthquake Engineering,
supplemented by the relevant regulations of “Seismic Design Code and Explanation for Buildings”.
Shuangcheng Guild Hall had entrusted the “Taiwan Provincial Civil Engineers Association” to
complete a detailed seismic evaluation in 2020, and completed seismic retrofit in 2023. Considering
this case involves many laws and regulations, and the procedures for declaration of completion are
cumbersome and lengthy, every effort should be made to be thorough and cautious during the

planning and design stage.
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Community Energy Management System Based on Multi-Agent Reinforcement Learning
(MARL) and Long Short-Term Memory (LSTM) Network
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Abstract

The combination of price-based demand response (DR) measures and home energy management
systems provide new opportunities to achieve energy efficiency through efficient energy dispatch
and minimize energy consumption cost without affecting user satisfaction. However, a lack of a
coordinated response may lead to a peak rebound during periods of low prices. In this article, we
propose a community energy management system based on Multi-Agent Reinforcement Learning
(MARL) combined with Long Short-Term Memory (LSTM), which uses recurrent neural networks
to process time series information and minimize the cost to users. The approach includes a DR
aggregator that optimizes total community electricity costs for multiple residential users. On the
residential side, the system will perform energy management on household appliances, electric
vehicles, energy storage systems, and renewable energy generation. The system will predict
renewable energy generation to reduce the uncertainty of energy supply. In addition, the LSTM
network can process larger time series data and help obtain more comprehensive features, so as to
enhance the learning effect. Experimental results show that the proposed method is superior to single-
agent reinforcement learning and traditional multi-agent reinforcement learning methods in terms of
reducing the cost to users.
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The Impact of Time-of-Use Pricing Adjustment on Load Curve under Climate Change
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Abstract

Under climate change, temperatures are increasing throughout the year, and the extent of the
increase varies depending on the season. In response to the aforementioned changes, Taipower has
implemented a number of pricing measures, including early implementation of summer electricity
rates, adjustments to peak hours, and expansion of on-peak to off-peak price ratio. This study
combines time series (ARIMA) and principal component analysis to establish an hourly load forecast
model to simulate the changes in the load curve under different temperature scenarios and new/old
time-of-use (TOU) pricing schemes. The results show that the new TOU pricing scheme can
effectively suppress night peak load, and as the temperature continues to rise, the new pricing policy
can still achieve the current effect of load shifting. However, the impact of temperature rise on loads
in different periods is different, which may be related to the different responses of electricity
consumption at different voltage levels to temperature and the gradual adjustment of the planned
demand response (DR) scheme’s reduction period from daytime to nighttime in recent years. This
study suggests that if the complete historical data of each DR scheme before and after adjustment
and the hourly load data of each voltage can be obtained, it will be helpful to analyze the impact
of temperature, TOU pricing, and DR scheme on residential and industrial electricity consumption
and provide a reference for the formulation of future demand-side management (DSM) policies.
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Taipower Electricity Sales User Digital Persona Analysis

* B Ao* F g ek R A * % mR*
Chu, Ching-Ju Huang, Po-Wei Chen, Liang-Chen Chiang, Yu-Sheng

m '

Rtedt & B E E I IRBEA R IR > SCRF SRR E » R F Rt - AW
Fe ARG T I 2 SR B B AN BT S - 2 H S ERASN RS > BB A S EHA1TH
B 20 BE AR Bo e ARATbTseEs - f2 0 BN B - I —H R
BEEEN " GBEEMPBAERE O RS DRSS AR - REARITE
B Y & EBRLAR S 2858 Z H P UE AT B S SRS NI Re B - 3 1T R M B 65 B P P A B B
R SR AR S - REIL T S EHEG F P Z MY R ~ B e BE ~ WENTT R ~ FH PRI - nI{E R
BEARANFEBLITIH 22 F ER AR > W H Bt HE b2 EEEIierT =

Abstract

In order to enhance Taipower’s brand value and strengthen customer service, support corporate
decision-making and operations, and maintain good relationships with users, this study collects the
latest industry and industry-related trends in precision marketing, and takes stock of the company’s
existing marketing models with reference to multiple domestic and foreign cases, architecture and
information security related specifications, etc., to provide corresponding suggestions based on the
research scope of this project.

In addition, under the premise of complying with relevant specifications, this study uses the
“Taipower Electricity Sales User Digital Persona Analysis System” specially built for Taipower to
collect on-site behaviors and off-site digital footprints of its users, and mark their interests and
keyword tags to further analyze the differences between each group of users, digital footprints, on-
site behavior, personas, etc.

The results of this study may serve as a reference for Taipower’s future precision digital
marketing to achieve automated and personalized message communication and improve user

satisfaction.
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