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Power Grid Construction Plan (the First Stage Zonal Development) for Offshore

Wind Connection
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Abstract

To meet the policy objectives of the first stage offshore wind power zonal development and the
grid connection needs of developers, Taipower not only takes inventory of the existing grid
connection capacity, but also promotes power grid construction plan to maximize offshore wind
power grid connection capacity.

The “Power Grid Construction (the First Stage Zonal Development) Plan for Offshore Wind
Connection” is the second power grid construction plan proposed to meet the needs of offshore wind
power grid connection, aiming to provide related projects for offshore wind power grid connection
in Taoyuan, Hsinchu, Miaoli, Taichung and Changhua areas. It is scheduled to be completed by the
end of 2031, which can increase the grid connection capacity by 10 GWs.
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Abstract

In response to the government’s carbon reduction policy, Taipower is conducting a feasibility
assessment on carbon dioxide geological storage, looking forward to taking carbon dioxide
geological storage related technologies and experience into the company in the future and
implementing them in carbon storage, deep drilling projects, environmental monitoring, reservoir
management and other businesses. This project is the preliminary work of site selection, feasibility
study and plan development for the carbon storage pilot test site. Its major work items include: site
selection and preliminary investigation, preliminary planning and design of the pilot test, injection-
related risk analysis and simulation, construction and monitoring plan formulation, etc. The results
obtained through this project are expected to help the company explain the concept of the carbon
dioxide geological storage test plan to the public and develop Taiwan’s first pilot test site for carbon

dioxide geological storage.
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International Case Studies on the Development Direction of Taiwan’s Carbon Pricing System
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Abstract

There are two main forms of carbon pricing mechanism, one is carbon taxes/fees, and the other
is cap-and-trade system. The two are also important policy tools for the global implementation of
net-zero carbon emissions. The Climate Change Response Act that came into effect on February 15,
2023 clearly sets the goal of net-zero emissions in 2050, and incorporates carbon fees and cap-and-
trade into law. The power sector is the main emitter of Taiwan's energy sector. In the future, under
the path of electrification, decarbonization and energy transformation, electricity consumption is
bound to increase. According to Paragraph 2 of Article 28 of the Climate Change Response Act,
direct emission sources that produce electricity may provide emission certification documents for
electricity consumption and apply to the central competent authority for the deduction of emissions
specified in Paragraph 1 of the preceding paragraph. This specification avoids duplication of carbon
fees and ensures that carbon emissions costs are borne by users. However, when Taiwan implements
the cap-and-trade system in the future, it is likely to refer to international practices and include the
power sector as a subject of cap-and-trade control. This article aims to provide suggestions for
Taiwan's power sector to respond to future carbon pricing policy by analyzing issues related to
international greenhouse gas reduction, and referring to the operating models of major international
carbon markets and the strategies of power sectors in various countries in response to carbon pricing.
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Upgrading Taichung Power Plant’s Unit 9 Hydraulic Coarse Fly Ash Handling System to a
Pneumatic Ash Handling System

A FEm* B ek
Yang, His-Chang Liang, Yi-Rui Tsai, Tung-Sheng
_1;*,“\};19 sk »:F:F—;? %** Fﬁ§ ‘%**
Lee, Song-Ming Hsu, Wen-Hsin Chen, Yu-Ci
wm =

G K I BRI LTRSS E R 8 K 550 MW) Z A fi 25 (Economizer, ECO) ~ 22 & FHEL
23 (Air Pre Heater, APH) 2 IS} Fr ) (RE Y KE I (TRFE B 12 M K » HL IR g g aseat Ry (o PR /K 2%
TR HEL TS o ZATI AT 2 30 AR08 - IKIEAAVRIEIKAVAE T ZFIMRIR - RIt#EEER
W IR B 7K T i ZR SR T HARORs RV IR B 50+ RS (o AR /K A i 22 07 X0 o R 4 22 SRAF
FeBN 7 (KB PAR LTI 2 > AR TR DK SR i 225 2 SRR S S PR ALK S E AR S A A
(Submerged Scraper Conveyor, SSC)EL§#E K —itLik B IBAERBEN « KL ESZ L4 8%ET
B RHICE DL AR I i B [ RE B 7 =

Abstract

The coal ash, also known as coarse fly ash, deposited in the economizer (ECO) and air preheater
(APH) ash hoppers of Taichung Power Plant’s Unit 9 (550 MW), was originally designed to use
seawater to transport to the ash pond for burial. However, after more than 30 years of operation, the
ash pond has reached its capacity limit. Therefore, the original hydraulic ash handling system was
upgraded to a pneumatic ash handling system. The latter uses compressed air as power and deploys
ash transmitters to convey coarse fly ash in batch mode. The coarse fly ash is first conevyed to the
boiler hopper, and then through the submerged scraper conveyor (SSC), together with the bottom
ash, to the bottom ash silo. This article introduces the design considerations, system configuration,

problems encountered and solutions during the system upgrade and commissioning period.
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Abstract

This study aims to establish a laboratory information management system (LIMS) for the fuel
testing business of Taipower Research Institute (TPRI). Its main content includes integrating the
laboratory’s internal workflow management and external customer service functions, so that the
laboratory’s processes (such as task receipt, work assignment, inputting test data, report generation
and printing) can be completely computerized. The new system has the function of importing
instrument data, which can allow customers to use the web page to query the test progress and
historical data of their test pieces. In short, this study will not only help improve the laboratory

efficiency of the Oil and Coal Division, but also help improve the quality of customer service.
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Abstract

This project uses Google’s free “Google App Script (GAS) program” combined with “HTML
web page development language” to build a cloud hard drive. The front-end uses the HTML web
page language to create a user interface, which is responsible for reviewing data input and output
functions. The back-end is the GAS program environment to write the “power transmission cable
extension tension review calculation” function. By integrating the front-end and back-end functions
through the GAS program and connecting to a dedicated cloud webpage through the Internet, it is
possible to conduct a cloud-based cable extension tension review. Especially when facing large bends
in pipelines, it is necessary to carefully check whether the cable tension and lateral pressure comply
with the design specifications. It is suitable for use in on-site surveys or design planning to maintain

stable power supply and the safety of transmission cable operation.
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Numerical Simulation Analysis of Hydrodynamic Lubricating Oil Film of the Thrust Bearing
of a Hydropower Generator
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Abstract

A hydropower generator unit belonging to a domestic reservoir was put into operation in 1987.
Recently, due to the high operating temperature of the thrust bearing, the unit was forced to
continuously start the lifting pump throughout the operation to create an oil film to cool the bearing.
In order to explore the reasons for the above situation, this project uses computational fluid dynamics
(CFD) numerical simulation method to conduct calculation and simulation analysis on the
hydrodynamic oil film characteristics and the capacity of the thrust bearing of the unit. The results
show that the greater the thickness of the oil film, the smaller the capacity of the hydrodynamic
lubricating oil film of the thrust bearing, and the oil film of the lifting oil pump in use has a bearing
capacity of 124~127 metric tons more than when it is deactivated. In addition, the higher the speed
of the unit and the greater the viscosity of the lubricating oil, the greater the oil film bearing capacity.
Finally, under the condition of fixed oil film thickness, the greater the bearing inclination angle, the
greater the oil film bearing capacity. In summary, insufficient bearing inclination angle is the main

reason for the failure of the hydrodynamic lubrication mechanism of the thrust bearing of the unit.
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Using Non-Destructive Magnetic Flux Leakage Method for Steel Cable Inspection
- Take Yangqing Bridge Steel Cable and Structural Safety Inspection Work Case as an Example
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Abstract

The unfortunate collapse of the Nanfang’ao Bridge in 2019 aroused the Taiwan people’s
attention to the inspection of special bridges. However, most steel cable systems of domestic bridges
use the “Ambient Vibration Test” method (relatively mature) for measurement. Although the
aforementioned method can determine whether the cable force is abnormal, it cannot accurately
locate the damaged position of the steel cable and simulate the damage behaviors. Therefore, the
“Magnetic Flux Leakage” (MKL) method that has been widely used in the field of metal processing
has become the dawn of overcoming the above technical problems. The MKL method uses a
permanent magnet to magnetize the steel cable to generate a leakage magnetic field at the defect
location, and then use a sensor to receive and analyze it. The damage to the steel cables tested this
time all complied with the DIN EN12927 standard. Although there have been cases abroad where
MKL method has been used to evaluate the integrity of steel cables in bridge buildings, the method
has rarely been used in Taiwan. In view of the special structure of the Yangqing Bridge and the harsh
natural environment, we specially incorporated MKL method in 2023 and carried out an overall
inspection of the steel cable system of the Yangqing Bridge to ensure the safety of the bridge
structure, reduce the risk of road use, and achieve the purpose of stable power supply.
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Study on the Impact of Nuclide Characteristics on Dose Assessment
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Abstract

This study uses the boundary conditions of the constant concentration source and the pulse
source, considers the adsorption and decay effects of nuclide, establishes a one-dimensional nuclide
migration equation, and verifies it with GoldSim, a commonly used international disposal safety
assessment software. A case study was conducted to explore the influence of adsorption and decay
effects on the specific activity of decay chain nuclides. It was found that (1) when a parent nuclide
and a daughter nuclide have the same migration characteristics, i.e., the same diffusion and
adsorption characteristics, the secular or transient equilibrium between the parent nuclide and
daughter nuclide will not be affected by migration characteristics; (2) before the same specific
activity occurrence time (t,), the specific activity of a parent nuclide will be higher than the specific
activity of a daughter nuclide. After ta, the specific activity of the daughter nuclide will be higher
than the specific activity of the parent nuclide, and ta will not vary with distance. In addition, with
reference to the nuclide list and activity of low-level radioactive waste in Taiwan, and incorporating
the decay chain of each nuclide to explore the impact in total activity and dose, the analysis results
show that the adsorption effect of nuclides will change the order of nuclides that contribute the main
activity and main dose, and change the relationship between the maximum activity occurrence time
and the maximum dose occurrence time.
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Simulation Technology Improvement for Severe Accidents in Nuclear Power Plants and Case

Application Analyses for the Pre-defueled Phase
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Abstract

This project was entrusted by the Department of Nuclear Safety of Taipower and implemented
by the Nuclear System Engineering Office of the National Atomic Research Institute (NARI). The
project period lasted for a total of three years, from October 19, 2021, to October 18, 2024, and has
two main purposes. The first is to update the MAAPS model and the spent fuel pool model for
Chinshan, Kuosheng, and Maanshan nuclear power plants (NPPs), and the second is to conduct case
application analyses for the pre-defueled phase. This project will help enhance nuclear power plants’
capabilities in severe accident simulation and accident handling, establish comprehensive accident
simulation analysis techniques under various power plant conditions, strengthen the content of

emergency plan drills, and improve power plant operational safety.
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