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Scenario Analysis of the Energy Storage System and Renewable Energy Grid Connection

Demand in Kinmen
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Abstract

According to the estimates of this study, the maximum PV output in the fourth quarter of 2024
in Kinmen (the same below) will increase by 8.57MW compared to 2023, the average load at noon
in winter in 2024 will only increase by 1.3MW compared to 2023, and there will be 4AMW/24MWh
long duration energy storage system (ESS) connected to the grid in 2024. Faced with this complex
operating situation, Taipower must respond in advance. As the study results show, if the load is
32.7MW during the noon period in the winter of 2024, the existing short duration ESS I+III
(AMW/2MWh) can meet the situation of N-1 contingency. Three 4MW diesel units paired with long
duration ESS II+IV (5.8MW/34.8MWh) can meet the renewable energy grid connection demand in
the fourth quarter of 2024.

FE # 2H| (Key Words) * 55E 4% (Energy Storage System, ESS) ~ %5387 {#£ #E (Short Duration ESS) »
=385 (Long Duration ESS) ~ F4: 555 (Renewable Energy) °

*oHEHAAKKAECFENELE TR
#5408 A A 8 B A9 P

G R EAAARBE LS R AR



REARHRIBKEATHEEEZHE L

Impact of Energy Storage Systems on the Maximum Hosting Capacity of Distribution Feeders
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Abstract

The Dispatch Center of Taipower plans to reach the target of 1 GW energy storage system (ESS)
capacity by 2025, so as to provide rapid charging and discharging capabilities through a large number
of ESSs connected to the power system to provide services such as frequency regulation, peak-
shaving and valley-filling to maintain system security and stability. Since most of the ESSs currently
installed are connected to the distribution system, their impact on the distribution feeders needs to
be considered to ensure stable operation of the distribution system. This project aims to analyze
appropriate ESS grid connection strategies , and establish an ESS charging and discharging power
estimation model (calculate the maximum grid connection capacity of each feeder without violating
the limits of voltage magnitude, current, reverse power flow, total line loss and total voltage
deviation) with reference to the charging and discharging curves and operating status of the ancillary
service of automatic frequency control (AFC) provided by the Dispatch Center to evaluate ESS’s
impact on distribution feeders. The results of this project may serve as a reference for the District

Business Offices to evaluate the maximum hosting capacity of distribution feeders.
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The Development of Global Hydrogen Energy Technology and Its Application in Power Systems
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Abstract

This study first conducts benchmark case studies on issues related to the development of global
hydrogen energy technology, including green hydrogen production, green ammonia production,
hydrogen transportation and storage, and combustion power generation; then summarizes the current
development, future prospects and expected benefits of relevant cases in each field; and finally puts
forward the observations of global hydrogen energy development trends.

As the study results show, the current development scale of green hydrogen production
(electrolysis) has reached the MW level, and is expected to expand to the GW level by 2030, with
alkaline and proton exchange membrane electrolysis technologies as the market mainstream. Next,
most green ammonia production is integrated with green hydrogen production. Australia will be the
world’s major green ammonia exporter in the future and is expected to export a large amount of green
ammonia after 2030. In addition, countries develop different hydrogen transmission and storage
models based on geographical location and resource characteristics. European countries mainly rely
on pipelines, while Asia-Pacific countries establish transnational hydrogen supply chains through sea
transportation. In summary, various countries have promoted several demonstration and verification
projects for co-firing power generation. The current safe and feasible co-firing ratio of active unit is
between 20% and 30%. To increase the co-firing ratio, existing units must be modified.

BH#2sE (Key Words) © 4 (Hydrogen) - & (Ammonia) ~ jE./&E(Co-firing) ©

* T K I ATHT R T A E A B O s R PT

BEY U



161KV ;R £~ F~EHBH12 L E AR - S e
2 MR ERREREERS

Case Sharing of 161kV Shinmei~Shimao~Hulin #12 Tower Main Post Reinforcement, Surround

Build Tower, and Temporary Cross Arm Construction
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Abstract

Generally speaking, there are two ways for the replacement construction of two-circuit
transmission towers. One is to cut off the power for both circuits at the same time, and the other
is to cut off each circuit line three consecutive times. Nowadays, due to power flow and risk
assessment factors, it is almost impossible to cut off both circuits at the same time. The only
alternative is to use a single-circuit rolling outage method to ensure stable power supply. During the
course of this project, the existing tower and the main post of the new contracted tower conflicted
with each other, making it impossible to continue the construction work. After discussing
countermeasures and contingency plans with the design department and the contractor, it was decided
to install a temporary cross arm on the side of the World Trade Center as a temporary single-circuit
power supply to remove the part that conflicted with the existing tower, and negotiated to add 2

single-circuit power outages so that this project can be successfully completed.
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Numerical Simulation Analysis of the Environmental Wind Field of Transmission Towers
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Abstract

The stability of transmission towers is easily threatened by external environmental factors such as
wind forces, seismic forces, or slope disasters. Therefore, it is essential to rigorously assess the force that
environmental factors may exert on the tower during the design phase before construction to prevent the
tower components from buckling, deformation, or collapse due to external forces. Regarding the wind
force acting on the towers, there are currently design standards to follow. However, as the climate is
becoming more and more extreme, it is necessary to re-evaluate whether the current design standards are
still sufficient to withstand the wind forces under extreme weather conditions.

As the location and terrain of each transmission tower are different, the wind forces it withstands
will vary. Thus, this study adopts a more conservative evaluation approach and selects 19
transmission towers located in climate impact sensitive areas for environmental wind field simulation
analysis (using numerical simulation analysis software). The simulation results can be used to
evaluate the magnitude of the wind force on the transmission towers under extreme wind conditions
(whether it may exceed the design standards), and help to understand the impact of the terrain
environment on the wind forces and the transmission towers.
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Fracture Analysis of #7-1 BFPT Regulating Stage Blade of Taichung Power Plant
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Abstract

Earlier, a breakage accident occurred in the #7-1 BFPT regulating stage blade of Taichung Power
Plant (the first of its kind). Since it affected the power generation efficiency of the unit, we conducted
an analysis of the cause of the damage. After collecting relevant data on the design and operation of
the #7-1 BFPT regulating blade of Taichung Power Plant, and after dimensional measurement and
establishment of a physical three-dimensional model, we conducted material mechanical property
inspection, metallographic analysis, modal testing, mechanical analysis and material damage
analysis, and finally determined that corrosion fatigue damage was the root cause of the entire

incident.
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High Burnup Spent Nuclear Fuel Characteristic Analysis of Chinshan Nuclear Power Plant
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Abstract

This study mainly discusses the influence of different operation modes on the high burnup fuel
characteristics of Chinshan Nuclear Power Plant. First, we use the core simulation program to obtain
the history of the in-core operation modes of the high burnup fuel rod, and then apply the fuel
behavior analysis program (FRAPCON-4.0) to calculate and obtain relevant fuel characteristic data,
including the hydrogen pickup of cladding, the oxide thickness of cladding, the internal pressure of
the fuel rod, the release rate of the fission gas, and the cladding hoop stress in the spent fuel pool.
The analysis results show that the hydrogen pickup and oxide thickness of cladding will increase as
the cumulative fuel rod burnup increases. However, different operation modes (even at a lower total
cumulative burnup) might result in higher fission release rate, internal pressure of the fuel rod and

cladding hoop stress.
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Abstract

To ensure the safety of core operation in nuclear power plants (NPPs), Taipower has been
committed to the development and establishment of independent analysis technology to maintain a
set of core operation analysis programs independent of the vendors. Core design is independently
verified for each fuel reload cycle to confirm that all core design safety parameters meet the design
limits and comply with the operating safety specifications to ensure that the design for each fuel
reload cycle is safe.

In addition to completing the parallel verification of the core design for each cycle of each
nuclear power plant, other achievements of this project include: (1) developed a control rod position
prediction system for the third (Maanshan) NPP; (2) completed strategic assessment of the core fuel
layout in the final two cycles before the shutdown of Maanshan NPP; (3) completed the BEACON
system study and developed an independent PWR core monitoring system for Maanshan NPP; (4)
expanded the support for spent nuclear fuel back-end operation; (5) expanded criticality analysis
technology to spent nuclear fuel disposal facilities. Besides, analysis technology had been applied
many times to support emergency needs of power plant operation.
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