SR AR 79388 (107 )P 4%

i B L BEIR -
NEW AND RENEWABLE ENERGY :

S EFERE I BRI T EEE ST oo BERR s (1)
Integrated Testing of Power Decision Support Tools with Flexible Dispatch

CaAPADIIILIES. ...ttt ettt ettt ettt ettt ettt ettt et eaeens Chang, Yao-Jen et al. ....... (1)
MW ERER AL R G T AL ETRE oo BN Fon, (22)

Integrated Planning of a MW-Scale Experimental Hydrogen Co-firing Power

GENETATION SYSTEIM ...euieuiieiieeie et ettt ettt ettt et ettt et et et eteeteeeeeneeeneeseans Lee, Steve et al. ............... (22)

i3

TRANSMISSION AND TRANSFORMATION :

J7E A iR RATR T 455 [ S B AT A CER R B 5 K5 RE L B A Sa B

ST LD s v O OO PESEEE 5 i, (30)

Application of Generative Al Technology to Guide the AC Power Supply

Planning of New Substations and Integrate Solar Photovoltaic Systems.................. Chen, Chung-Hwa et al. .. (30)
4= ME/S #1 DTR NG EE S8 4 a1 B e T R 5 3T e BEEEFT S5 e, (41)
Fault Analysis and Restoration of Heat-Shrinkable Cable Terminations for

#1DTR at Chuan-HSing E/S ........oooiiiii e Chen, Sheng-Ho et al....... 41

TR wE Y
ENGINEERING TECHNIQUES :

BB SRS RIUEE S REITE ..o FEENE S o, (50)
Application of Large Language Models to the Integration of Electrical

REGUIALIONS. .....iiiiiiiiii ettt ettt e e tv e e stb e e s tbeesabeesebaeessaeestaeessneas Hsiao, Yu-Jun et al........... (50)
A T S T B RS EE-DLGS T P/S s BEEETE o, (66)
Relocation of an Operating Substation Control Room : A Case Study of Wengzi

Primary SUDSTAtION ......ccviiiiiieiiieiieeciee ettt e e e be e s b e e s ebeeesbaeestaeesenes Lai, Chung-Yu et al. ........ (66)

HoAl

OTHERS :
AVRERRE A BB AH BN FH BRI Z RIBIE IT oovvvee P e, (77)

Big Data Analysis of Auxiliary Power Consumption Characteristics in
Coal-Fired Units Assisted by AT AZENLS........ccevevviieiiiiireiiieeeciieeeseeeeeieee e e Hsu, Li-Han et al. ............ 77)




EABURERIZEIARABKIAESHER

Integrated Testing of Power Decision Support Tools with Flexible Dispatch Capabilities
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Abstract

This study develops an hourly power supply and demand planning model for Taiwan using an
integrated resource planning (IRP) framework and linear programming methodology, establishing a
utility decision support system for the power system's net-zero transition pathway planning and impact
assessment. The model was utilized to simulate system scenarios that satisfy power supply stability,
flexible dispatch, and net-zero targets. As the power system transitions toward net-zero by continuously
expanding renewable energy and low-carbon generation, auxiliary flexible resources, such as demand-
side management and energy storage systems, are indispensable. These flexible resources can increase
power supply during periods of high load or absorb surplus power during oversupply, shifting energy to
optimal timeframes or converting it into alternative energy carriers, thereby effectively enhancing power
system resilience. Given the current inventory of net-zero resources, achieving net-zero emissions by
2050 presents a significant challenge, highlighting the urgent need for the power system to actively

develop and tap into additional net-zero resources.
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Integrated Planning of a MW-Scale Experimental Hydrogen Co-firing Power Generation System
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Abstract

In alignment with the 12 Key Strategic of the National Development Council’s 2050 Net-Zero
Transition, hydrogen energy is identified as a pivotal component for achieving the net-zero vision.
Taipower is tasked with advancing the application of hydrogen co-firing in power generation. However,
integrating hydrogen requires overcoming co-firing technical bottlenecks and addressing the stability
challenges posed to generating units by variations in diverse hydrogen sources. Given that clean hydrogen
technologies currently entail high costs and remain in the stage of operational experience accumulation,
the study proposes the development of a 5 MW-scale hydrogen-blended gas turbine power generation
system. This facility aims to evaluate the integration feasibility of various hydrogen sources with power
generation systems, thereby establishing a technical foundation for future large-scale clean energy

applications.
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Application of Generative Al Technology to Guide the AC Power Supply Planning of New

Substations and Integrate Solar Photovoltaic Systems
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Abstract

This study explores the AC power supply planning for new substation projects, which must
accommodate major equipment as well as the electricity required for building-associated
electromechanical facilities. To ensure that the station service transformer capacity can supply the entire
substation, it is necessary to determine the branch circuit switch specifications for the overall load and
evaluate whether the solar photovoltaic (PV) system should be integrated for self-use (station service) or
utility power mode to prevent subsequent construction ambiguities. This paper first analyzes the
specifications and variations of branch circuit switches required for new substations. Subsequently, it
proposes an innovative method incorporating a Generative Adversarial Network (GAN) algorithm to
determine the optimal branch circuit switch specifications and PV integration configurations.
Furthermore, a human-machine interface (HMI) window system was developed using Visual Basic,
which integrates and launches AutoCAD while utilizing its built-in AutoLISP program to achieve
automated drafting. This approach aims to enhance the design proficiency of junior personnel and
strengthen the core technologies involved in AC power planning for new substations.

R #ER (Key Words) © A 8% f#(AC Power Equipment In The Substation) + A T24Z%(Artificial
Intelligence) ~ 4= 48R (Generative Adversarial Networks) ~ i 885 (Utility Power Mode) -

*CHENNARBTEFEATMET IR DERTR



2R E/SH#HIDTR #FHEFL R ERLEREIR
# B A 7

Fault Analysis and Restoration of Heat-Shrinkable Cable Terminations for #1 DTR at
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Abstract

This paper investigates a fault case involving the heat-shrinkable cable terminations for #1DTR
power transformer at Chuan-Hsing Extra-High Voltage Substation (E/S). With the ongoing replacement
of Metal-Clad Switchgear (MCSG) by Cubicle-type Gas-Insulated Switchgear (CGIS), the reliability of
power cables and their terminations has become a critical factor for the stable operation of power
transformers. Given that the fault occurred shortly after energization , this study aims to clarify the root
cause through a collaborative anatomical inspection with the original cable manufacturer, material
analysis commissioned by the Taiwan Power Research Institute (TPRI), and a quality review against the
construction manual. By evaluating both manufacturing and construction dimensions, this paper
thoroughly analyzes the fault mechanism, serving as a technical reference and preventive measure for

similar future projects.

o o =5 (Key Words) : #4457 E5 48 337 U5 (Heat-Shrinkable Tubing Connector) ~ & [& 47 7 (Fault
Analysis) ~ 85U 52 EF B B 5% {#F (Cubicle-type Gas-Insulated Switchgear, CGIS) ~ & J7 %% B 25 (Power
Transformer) it T.5/E & B (Construction Quality Management) °

SHENNAMBEFENGTHREETER

m}



FLETERFzARETHAURA
Application of Large Language Models to the Integration of Electrical Regulations
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Abstract

To enhance the query efficiency of grid connection regulations for renewable energy generation and
energy storage systems and to provide comprehensive, real-time regulatory guidance that reduces manual
search time and ensures information accuracy, this project established the “Intelligent Consultation
Platform for Grid Connection Regulations.” The platform aggregates core regulations, including the
“Technical Guidelines for Renewable Energy Power Generation Systems” and the “Review Key Points
for Energy Storage System Interconnection.” By integrating Large Language Models (LLMs) with
Retrieval-Augmented Generation (RAG) technology, an intelligent Q&A interface has been established
for both applicants and internal personnel.

The introduced RAG architecture mitigates the limitation of traditional models prone to
hallucinations and features an update mechanism; when regulations change, only the knowledge base
needs to be updated to ensure that feedback remains aligned with the latest rules without retraining the
model. Key tasks include regulatory database construction and vectorization, RAG retrieval architecture
development, intelligent semantic Q&A interface design, and system accuracy verification. This project
not only reinforces the company's digital transformation image but also significantly reduces
administrative communication costs, thereby achieving the goals of labor conservation and energy
saving/carbon reduction.
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Abstract

Wengzi Primary Substation (P/S) is an outdoor substation, where the first phase of the reconstruction
project has successfully converted the 161 kV switchgear into an indoor installation. Currently, the
Central Region Construction Office is planning Phase II to reconstruct the 69 kV switchyard, which will
ultimately transform the facility into a fully indoor substation. Because the scope of this reconstruction
encompasses an operating control room, all equipment within the room must be relocated and the site
cleared before handing it over to the construction team.

A containerized temporary control room is adopted as an interim solution. However, the relocation
work involves multiple disciplines, including substation systems, protection relays, SCADA, and
telecommunications, and also affects large-scale industrial customers. Consequently, comprehensive
prior coordination, outage planning, and meticulous construction sequencing are required, presenting
significant integration challenges. This paper aims to illustrate how to properly plan the relocation and
site clearance processes for an in-service control room prior to construction and documents the detailed
execution procedures, serving as a technical reference for other units undertaking similar substation

reconstruction projects.
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Abstract

Based on historical operating data from a thermal power plant, this study integrates PI system data
extraction, structured Excel-based processing, and internal corporate Al tools to establish a secure,
engineer-verifiable data analysis workflow compliant with information security requirements. Over 6
million operating records from Units 1 to 4 spanning nearly three years were compiled and filtered within
the 250-550 MW load range to examine the power consumption characteristics of the main units, major
auxiliary equipment, and the flue gas desulfurization (FGD) system. The results demonstrate that
auxiliary power consumption is influenced not only by unit load but also by auxiliary operation modes,
combustion conditions, and FGD control logic. Furthermore, cross-unit comparisons reveal variations in
power consumption under identical load conditions. These findings serve as a technical reference for
subsequent unit operation evaluation, performance benchmarking, and the development of smart power

plants.
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