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Applying Synchronous Condenser to Improve the Weakness of Tashan System
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Chen, Zheng-Yang Lian, Kuo-Lung Hung, Shuo-Fu Huang, Zhi-Peng
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Abstract

Synchronous condenser (SC) is a type of synchronous rotating motor that does not generate
real power but can provide inertia, fault current, and reactive power regulation to the power grid.
As the penetration of renewable energy sources such as wind and solar power increases in the
Kinmen system, the inertia of power system decreases, making system frequency control more
fragile under severe disturbances, and frequency instability may occur. SC can mitigate the
problems caused by the increasing penetration of renewable energy sources, providing the power
grid with advantages such as high inertia, high short-circuit capacity, high overload capacity, and
reactive power regulation. This article introduces the application of SC in the Kinmen system and
the results of improvement. Since SC is expensive, this article therefore also discusses using

inverter grid-forming control to replace SC and nevertheless achieve the same results.
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Review of Energy Storage System Connected to Transmission System
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Huang, Chun-Ying Wu, Hsin-Te Wu, Tsang-Yao Ma, Wei-Fu
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Abstract

In order to promote energy transformation, the government has set a policy goal of reaching
20% of renewable energy (RE) power generation by 2025. As the penetration of RE resources
into the grid increases, the problem of intermittent power generation caused by weather and
seasons becomes more serious, and the frequency of the power system also changes rapidly.
Battery energy storage equipment has fast charging and discharging capabilities. Therefore, it
may serve as frequency regulation resource and participate in Taipower’s ancillary service (AS)
market, helping the power grid to quickly adjust the frequency. Currently, energy storage mainly
serves as frequency regulation reserve and may participate in the transactions of three AS
sub-markets, including dynamic regulation reserve (dReg), static regulation reserve (sReg), and
energy-shifting with dynamic regulation function reserve (E-dReg). dReg and sReg can complete
two-way frequency regulation response by charging or discharging within one second according
to the conditions of the power grid. In addition to frequency regulation, E-dReg can also assist in
shifting peak-hour load to off-peak period (peak shaving and valley filling).

This article explains the current grid connection review process and review items of battery
energy storage system to understand in advance the impact of battery energy storage systems on
the power grid. In addition, this article also introduces the installation area and installation safety
regulations, grid connection review items, the validity period and extension regulations of the grid
connection review opinion, the capacity retention fee regulations, etc.

Eﬁf@%ﬁj(Key Words) : FE {8t 2.4 (Battery Energy Storage System) ~ (828 % (Grid Connection
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Discussion on the Latest Trends in International Blade Regeneration Technology
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Wu, Hsien-Cheng Lin, Hui-Yin Tseng, Hung-Hsiang
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Abstract

Blade regeneration is atechnology that integrates research and production with equal
emphasis on maintenance expertise and services. It occupies a key position in turbines’ value
chain of maintenance, repair and overhaul (MRO). The future growth and competitiveness of the
industry must be based on market prospects and user needs, and will depend on effective
investment and innovation in clean energy infrastructure, equipment and technology. A digitally
transformative approach provides data-driven decision-making efficiency, accuracy and overall
management, and optimizes maintenance workflow, improves the service life and integrity of
parts, extends maintenance intervals, enhances reliability and operational flexibility for the most
cost-effective innovative services and product upgrades. MRO repair trends, affected by
international supply chain pressures and labor shortages, have shifted toward component repair,
replacement and sales to ensure parts are readily available. Predictive maintenance, digitization,
automation, artificial intelligence, robotic applications, additive manufacturing and precision
measurement technology are the most important and promising innovative maintenance direction
in the future.

FR#EEE (Key Words) : #F B4 (Blade Regeneration) ~ & 8847 &4 Ff(Taiwan Power Research
Institute) ~ A Em14%(Gas Turbine) ~ 4EEARFES(MRO Service) °
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The Impact of Open Wye-Open Delta Transformers on the Distribution System and Users
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Chang, Wen-Chi Su, Hsuan-Hsuan Tsai, Sen-Chou Hsieh, Kai-Jen

m '

GEENAFA MG EEE SLHEAFRAERK - WD RE 2 E% - RS
FIOHEEAE - APR OB 110/220V K =4 220V FHI#E - R [EJRFFIF A0 KBRS E 2 2%
[RREEEAGS Z AEE R R - SHER B RARCR > ML T AR EE R LR 2
PEINER o ATRENIR AN P L EE Ry - WOTAEMHBIBLEERTRE - BEE M E SR
WK BN B EE 218 % - REE DA E 240 2 (R ERE R
BIENE - UK EIm RS - ey JEE TR AR - AU R L
BHENR - BRI 30 MR N2 =R EIRERER
HZ RSB EIER RS L R SR | WAL SR A T
e - BRI T OF A 2 R IRRIE N > IR DB RSRGENECEE T E R O - B
FRBEE R - MRS R IR b - WTEEE R I (MR R (B At S R
SHELE -

Abstract

In order to meet the different needs of users in Taiwan and reduce the impact on the
landscape, Taiwpower use sthe method of open wye-open delta connectionto provide single phase
110/220V and three phase 220V power needs. The aforementioned power supply method can
utilize the high diversity factorof three-phase and single-phase loadsto reduce the installed
capacity of transformers and maximize the equipment efficiency. However, due to the inherent
unbalanced factors in the wiring structure of this power supply method, it may deepen the impact
of the three-phase unbalanced power supply and cause related power supply problems. As users’
electricity consumption increases, the number of installations using the power supply methods
also increases.The manner and extent of the impact of the situation on the power supply stability
and efficiency of the power distribution system, and even on the induction motors and electronic
equipment at the user end, should be discussed in depth.This study first explores the differences
between the power supply method and other wiring methods; then establishes an equipment

model based on actual user load parametersto simulate the impact of changes in power supply




I methods on user equipment.In addition, this study also establishes a system model for power flow I
simulation to understand the line losses of the power supply method, and conducts data analysis
with actual on-site measurement records to verify the simulation results. Finally, the study results
were summarized to deduce the loss changes and may serve as reference for future low-voltage

power supply improvement and planning.

B 55 (Key Words) © /& /76ft4H(Open Wye-Open Delta Connection) ~ =K #j( Three-Phase
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Research on Billing and Accounting System Reconstruction and Digital Function Expansion Planning
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Abstract

To ensure the accuracy of electricity bill management, complete recovery of company funds,
and in response to relevant international trends and technological changes, this research project
hopes to enhance the digital capabilities of the company’s electricity billing and accounting
system through actions such as system diagnosis, system reconstruction, introduction of
technology tools, and application of data.

In this research, we first collect benchmark cases both domestically and internationally
regarding billing accounting management and related digital functions. Concurrently, data
collection, interviews and analysis are conducted on the basic functions and operational processes
of the current system. After completing the above work, the current system requirements and
improvement suggestions are integrated to develop and plan new functional services in the future.
Finally, the core management issues of the current system are summarized, and based on the
above content, the optimal solutions are searched and the advantages, disadvantages, and

feasibility of packaged software and system customized solutions are compared.

BE s (Key Words) @ SE2ZIE 1 2% (Billing Accounting System, BAS) ~ IE5% 1 (Accounting
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Energy Consumption Characteristics and Future Challenges of Energy Poverty Households
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Abstract

This study takes the energy poverty (economically disadvantaged) households, including the
elderly living alone, low- and middle-income households, and vulnerable families in a county/city
in Taiwan as the subjects, and combines the efforts of the village head/officer, local plumbers,
and energy diagnostic centers (EDC), through actual home visits to perform energy health
inspection services, electrical equipment inventory and face-to-face in-depth interviews. It is
hoped that by understanding the energy poverty households, we can provide immediate simple
equipment repairs and energy-saving subsidies, improve the energy efficiency of equipment of
energy poverty households and enhance the quality of the home environment. The
aforementioned energy subsidy policy for energy poverty households although has good
intentions, but if it can be “people-oriented” and take into account multiple considerations such as
energy conservation, safety, health, and comfort, it can produce greater results.For example, for
households with insufficient indoor lighting or outdoor illumination, this study recommends that
new lighting sources be added in the future in terms of overall improvement or supporting
facilities to improve environmental lighting comfort, or it is recommended to increase the amount

and flexibility of subsidies to reduce the application threshold.

[BF S 55 (Key Words) : AEJfE85(Energy Poverty) « SEJR{# [ (Energy Consumption) ~ (%
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Establishment and Verification of Health Inspection and Replacement Service for High Energy

Consumption Home Appliances
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Abstract

In response to the liberalization of domestic electricity market, Taipower studied the cases of
two international energy data analysis companies to explore the models of health inspection and
replacement service feasible for high energy consumption home appliances in Taiwan. After
evaluation, it was decided to use smart meter data combined with Al models to provide electricity
consumption analysis services related to the residential users, regularly analyze their power
consumption data, and work with home appliance sales channels to jointly verify the feasible
health inspection and replacement service models for their high-energy-consuming home
appliances. The service of this study was launched on Taipower’s Electric Power App in
September 2011, providing low-voltage smart meter residential users with services such as
“Home Appliance Monthly Power Consumption Analysis” and “Home Appliance Replacement
Discounts.” The results of user experience survey show that service satisfaction with the

aforementioned two measures reached over 88%.

FE#EzE (Key Words) @ 28 K%$% (Electricity Consumption Data) ~ 355 Fl 8555 Btk (Appliance
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Using IPA to Explore Online Application Service for Residential Appliance Energy-saving Subsidy
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Abstract

Enhancing energy efficiency is a crucial policy to achieve net-zero emissions. In March
2022, the government officially announced the “Taiwan’s Pathway to Net-Zero Emissions in
2050” and “maximizing energy efficiency” of residential appliances was identified as a key
initiative. To encourage the participation of all people to jointly achieve the goal of net-zero
carbon reduction, the Energy Administration of the Ministry of Economic Affairs regularly
reviews the energy efficiency of products for source management and subsidizes high-efficiency
products in a timely manner. In 2023, the “Green Appliance Subsidy” program utilized optical
character recognition (OCR) and artificial intelligence (Al) review technology to improve the
resilience of public services. The measure not only alleviates the administrative burdens caused
by a large number of cases, but also accelerates the sustainable actions of the whole people.
However, under the influence of the empowerment platform to improve service efficiency, in
order to continuously optimize the application service level of the residential appliance
energy-saving policy goals, and effectively allocate subsequent policy resources, in this study we
adopt the importance-performance analysis (IPA) to explore future improvement strategies of this
one-stop smart review service, hoping to improve the development of smart government services
through research, analysis and recommendations, thereby driving a sustainable cycle of the
energy-saving governance ecosystem.

FHSEEE (Key Words) @ & 545405 H (Importance-Performance  Analysis) ~ {5552 & Al g R BN
(Green Appliance Subsidy) - 4 % 9 ¥ (Online Application) ~ ¢ 22 5% 5T #% 3% (Optical Character
Recognition) ~ A T Z/Z(Artificial Intelligence)

AR A L EHAT L R IR T A



Pz R R G R A b R R L
Technology Advancement and Independent Verification of the Reload Transient Safety

Analysis for Maanshan Nuclear Power Plant
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Abstract

This project was funded by the Department of Nuclear Safety of Taipower and implemented
by the Department of Nuclear Systems Engineering of National Atomic Research Institute
(NARI). The period of the project was from March 1, 2021 to February 29, 2024, a total of three
years. According to the original work content of the contract, consulting services will be provided
through oral explanation or discussion until May 17, 2025. This project will continue to use the
reactor core thermal hydraulic analysis models and methods developed by the project of “The
improvement of core safety and transient analyses for Chinshan, Kuosheng, and Maanshan
nuclear power plant” to conduct the Final Acceptance Criteria (FAC) analysis, and the FAC
model will be updated in response to the improvement of the fuel vendor's empirical formula for
Departure from Nucleate Boiling (DNB). In terms of system transient analysis, this project will
continue to update the Measurement Uncertainty Recapture Power Uprate(MUR PU) analysis
model and improve the transient safety analysis method to provide the operation support for the

Maanshan Nuclear Power Plant.
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