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Control and Design of Grid-Connected Inverters for Power Grids with High Renewable Energy
Penetration
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Abstract

As the proportion of renewable energy in power grids continuously increases, inverters have
emerged as the core components of renewable energy generation systems, primarily functioning to
convert direct current (DC) into grid-compliant alternating current (AC). However, with increasing
renewable energy penetration, inverters need more advanced functionalities to maintain grid stability.
Based on their grid-interaction characteristics, inverters are generally categorized into grid-following
inverters (GFLIs) and grid-forming inverters (GFMlIs). To elucidate the evolution and operational
characteristics of these devices, this study explores the fundamental principles and topological structures
of inverters. Furthermore, it analyzes the technical challenges confronting conventional inverters under
high renewable energy penetration, such as voltage and frequency instability, and reduced grid inertia.
Finally, simulation analyses are performed to investigate the operational characteristics of individual

GFLIs and GFMIs, as well as their performance during parallel operation.
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An Analysis of Reasonable Pricing for Reserve Capacity Sales by Taiwan Power Company
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Abstract

The Regulations Governing the Management of Reserve Capacity, amended and implemented on
January 8, 2025, clearly defines compliant capacity sources for renewable energy generation and
electricity retailing entities, and permits them to procure the aforementioned capacity from Taiwan Power
Company (Taipower). Driven by the annual increase in direct supply and wheeling volumes from private
renewable energy operators, their mandatory reserve capacity obligations have expanded. Consequently,
Taipower must promptly analyze its future role and reasonable sales strategies within the reserve capacity
market. This study examines international advanced capacity market operations, resource accreditation,
and pricing mechanisms to serve as a benchmark for domestic transactions. Furthermore, aligned with
the regulatory provisions and taking into account stakeholder positioning, this paper formulates specific

transaction modes and reasonable pricing mechanisms for Taipower’s reserve capacity sales.
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Improving Power Load Forecasting Accuracy with Deep Learning : A Comparison of SARIMA,
RNN, LSTM, and Transformer

BRx Ag* O F R
Cheng, Tien-Te Tai, Chih-Yu

wm B

e 2N [ 51 7 A B AR (R 1 (EAE A T ) SRy IR M B s B R s - TR
FBETIIEEA 2 - AT - RS B R P L 5 R YR (U U e SR RE T Ry Sk vEAl
FRBERTHYRTE - AWTFTLLGEE TN B T IEE S S s Bs HARE - o il s SRR E i E
PR = A BV B(SARIMA) Y ~ fEEEH AR (RNN) ~ RAZIHEC R4S (LSTM) AL

1 Transformer {541 » 0 DISPHAEHS [ 77 ELR 722 (MAPE) BEE 5 R 72 (RMSE) F fy £ 2555
? HREEREUR > FEEE ARG R B H4 SARIMA 54 - Hrh LSTM fEffife &
R B S BRI 2o ) - KN PR B R 2 g ot 2.37% -

Abstract

Although traditional time-series methods are theoretically robust, their predictive capabilities are
still insufficient when faced with the nonlinear and highly volatile characteristics of power loads. In recent
years, deep learning models, leveraged for their powerful feature extraction and sequence modeling
capabilities, have emerged as a promising approach to load forecasting. Utilizing actual historical load
data from the Taiwan Power Company (TPC), this study develops and trains Seasonal Autoregressive
Integrated Moving Average (SARIMA), Recurrent Neural Network (RNN), Long Short-Term Memory
(LSTM), and Transformer models, employing Mean Absolute Percentage Error (MAPE) and Root Mean
Square Error (RMSE) as the primary evaluation metrics. Empirical results demonstrate that deep learning
models consistently outperform traditional SARIMA models. Notably, the LSTM model excels in

capturing long-term dependencies and complex patterns, achieving a MAPE of 2.37%.
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An Investigation into Big Data Application Models for Shoreline Analysis at Yanliao Beach
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Abstract

Marine formative forces are critical drivers shaping coastal morphology. Located in northeastern
Taiwan, Yanliao Beach experiences long-term morphological variations driven by multiple meteo-
oceanographic factors, among which tidal fluctuations, waves, ocean currents, and wind forces during the
northeast monsoon and typhoon seasons exert the most significant impacts on shoreline changes.
Propelled by the continuous accumulation of imagery data and advancements in machine learning
techniques, this study integrates big data and deep learning to investigate shoreline dynamics and model
identification accuracy. The methodology integrates image preprocessing, image quality screening, and a
U-Net model to establish an automated image recognition workflow. The results demonstrate that the
proposed model achieves high identification accuracy and successfully identifies shoreline positions,
yielding outcomes highly consistent with manual annotations. This study highlights the application
potential of big data and deep learning in shoreline monitoring, delivering timely and reliable information

that holds substantial practical value for coastal change research and management.
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Abstract

Following the expiration of a nuclear power plant's operating license, decommissioning activities
are initiated. The pre-defuel stage begins with the permanent shutdown of the reactor and concludes once
all spent nuclear fuel within the reactor core is transferred to the spent fuel pool. During this stage, the
plant risk configurations vary depending on the specific reactor type; however, they generally resemble
the risk configurations observed during standard refueling outages.

This study proposes a probabilistic risk assessment (PRA) methodology specifically tailored for the
pre-defuel stage (with fuel remaining in the core). By integrating plant configuration characterization,
initiating event identification, accident sequence development, success criteria determination, fault tree
analysis, human reliability analysis, and quantitative evaluation, a comprehensive methodology is
established to assess risks during the pre-defuel stage. This developed framework can be effectively

applied to the Chinshan and Kuosheng Nuclear Power Plants.
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Application of the “Concentration Averaging and Encapsulation Branch Technical Position” to Low-

Level Radioactive Waste Disposal Classification in Taiwan
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Abstract

The U.S. Nuclear Regulatory Commission (NRC) has issued the “Concentration Averaging and
Encapsulation Branch Technical Position” (CA BTP) to serve as guidance for the disposal classification
of low-level radioactive waste (LLW). This guidance categorizes radioactive waste into blendable waste
and discrete items. For blendable waste, concentration averaging is performed using a single waste
stream, multiple waste streams, or solidified waste methods. For discrete items, concentration averaging
is conducted via single discrete item, mixed discrete items, or discrete item encapsulation approaches.
Case studies from South Korea indicate that blending spent resins into larger containers, or mixing large
volumes of low-concentration solidified waste with small volumes of high-concentration solidified waste,
not only satisfies national repository acceptance criteria but also ensures disposal safety. In Taiwan’s
context, if Class B or Class C spent resins are blended with Class A spent resins during disposal, the total
bulk of spent resins can be reclassified as Class A waste. Furthermore, encapsulating spent sealed sources
separately based on source activity generates one drum of Class A waste and one drum of Greater-Than-
Class-C (GTCC) waste, thereby minimizing disposal costs. These cases demonstrate that the
concentration averaging approach enables repositories to achieve the goal of accepting all waste types
while effectively reducing disposal costs under the premise of ensuring disposal safety.
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Overview and Applications of ASME Code Case N-513-5
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Abstract

This article presents an overview of ASME Code Case N-513-5, which establishes evaluation
methodologies and criteria for the temporary acceptance of flaws in Class 2 or 3 moderate energy piping
and fittings, including elbows, bent pipe, reducers, expanders, branch tees, and gate valve bady ends.
Additionally, the code case specifies inspection and monitoring requirements for degraded components
to mitigate unnecessary shutdowns or pipe replacements in nuclear power plants. Furthermore, a case
study involving a degraded piping safety assessment from a U.S. nuclear power plant is utilized to provide

readers with a deeper understanding of the N-513-5 flaw evaluation framework.
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