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Census Report on the Causes of Dropped-coal of Coal Conveying Systems of Coal-fired Power

Plants
TR He* T A KIR*
Zhang, Jia-Wei Ko, Ching-Hsiang Chu, Chi-Min
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Abstract

Coal-fired power plants have to deal with dropped-coal cleaning of coal conveying systems to
avoid coal smoldering and equipment burnout, in a worst case negative impact to power supply,

caused by incomplete cleaning and abnormal coal deposits.

There are direct and indirect factors that cause coal deposits, and the factors co-related to
each other. This study aims to explore the hot spots of coal deposits apt to produce coal
deposits-each hot spot been analyzed individually and cross-checked with the equipment’s
historic maintenance data. By identifying the key factors that cause coal deposit, we look
forward that follow-up discussion and improvement may be thus accel erated.
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Feasibility Study of Improving the Air Quality Control System at Taichung Power Plant
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Abstract

The importance of Taichung Power Plant regarding maintaining stable power supply in
Taiwan is undoubtful. Nevertheless, since it is coal-fired, how to reduce the plant’s air pollutant
emissions has aso attracted a lot of social attention. To cope with the regulations of "the
Environmental Protection Equipment Planning Guidelines Regarding Taipower’s New-built Coal
Fired Units*, we conducted an engineering improvement study, and construction period, instead of
budget, turned out to be the primary consideration of the project. The major contents of the study
includes: 1) replace Selective Catalytic Reduction (SCR) related components and catalysts, 2)
upgrade Electrostatic Precipitator (ESP) discharge electrode and transformer system, 3) rebuild
Flue-Gas Desulfurization (FGD) and to upgrade FGD internal components, 4) replace Gas-Gas
Heater (GGH) and install a new Wet Electrostatic Precipitator (WESP). After improvement, the
manufacturer’s committed concentration for units #5 to #10 of Taichung Power Plant are PM <10
mg/Nm?, SOx < 12 ppm, and NOx = 22 ppm.
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A Study on the Difference between Simulated and Measured Underground Cable Design
Spacing and Power Transmission Capacity/Temperature
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Abstract

The distribution of underground cables is subject to the cables’ underground environment.
When placed closely, the heat accumulated will cause increase of line loss and decrease of
available transmission capacity of underground cables. We apply international standards and
ANSY S Workbench method to identify the differences among simulated and measured design
spacing, power transmission capacity and temperatures, to see whether narrower design spacing
can maintain stable power supply and dispatch security. At the end are our suggestions to serve
asreference for Taipower.
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Application and Implementation of GOOSE Protection Function
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Abstract

Restricted by cost and equipment conditions, the planning of facility protection of distribution
system (22kV and below) can not apply 87L current differential relay and backup protection,
unlike transmission system (69kV and above). In this study, we apply GOOSE function of 1EC
61850 onto distribution system to enhance the protection performance between |EDs and prevent
outages caused by relay mal-operation. The said application can not only reduce cost of
investment, but also help improve reliability of power supply. In this study, GOOSE function of
IEC61850 had been applied to Pao-Ting D/S ~ Lung-Tzu D/S and Chia-Yi D/Sto verify the testing
results of GOOSE function on substation feeders.
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Site Assessment and Installed Capacity Analysis of Pumped Storage Hydro Power Plant
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Abstract

Renewable energies (RE) are inevitable for worldwide governments to deal with extreme
weather accompanied by global warming, and to ensure energy independence. According to a
written report, titled he Policy Goals, Future Planning and Current Status of Green Energy,
submitted by the Ministry of Economic Affairs (MOEA) to the Economic Committee of the
Legidative Yuan on June 22, 2016, Taiwan government is determined to accelerate RE
development, and has set a goal of 20% RE generation by 2025, To meet the target, 20GW
photovoltaic and 6.7GW wind energy, in total 26.7GW, will have to be installed by the said
deadline. Nevertheless. due to RE’ sintermittent and non-dispatchable attributes, high RE ratio may
cast negative impacts to grid operation, e.g. voltage stability, and power quality. To dea with the
situations, energy storage system becomes indispensable. There are two types of energy storage
systems- the centralized (pumped storage hydro and long duration energy storage) and the
decentralized (batteries). Pumped storage hydro power plants have short response time, therefore
are capable to provide functions such as frequency/voltage control, peak load clipping and valley
filling at off-peak time periods.
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The Application of High Tension AMI System Load Analysis
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Abstract

High-Tension and Extra-High-Tension customers of Taipower have been comprehensive
deployed with smart meters. Through applications of data analysis, it is now possible for us to
explore in depth load types of various customers (by contracts or industrials) and their impacts on
power system. This paper uses High-tension and Extra-high-tension AMI data to analyze the
composition of system peak load and the correlation between temperature and load. It is concluded
that the power consumption of Low-Tension customers is not only highly related to temperature,
but also the main factor for system peak load- their air-conditioning consumption accounts for
22.7% to 24.5% of system peak load in recent years.

The consumption of High-Tension and Extra-High-Tension customers, such as schools,
computer & electronic products & optical product manufacturing industry and service industry, are
closely related to temperature. On system peak day, the power consumption of electronic
component manufacturing industry, service industry and metal product manufacturing industry are
higher than other industries. In addition, classification technologies have also been used to analyze
the load patterns of High-Tension and Extra-High-Tension customers. In a word, thorough
understanding of customer load pattern may serve as reference for revising and promoting electric
utilities' tariffsand DR measures.
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The Development and Applications of Substation Inspection Robot
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Abstract

Substation inspection is essential for maintaining reliable power grid operation. Rapid
development of robot-related technologies has made robots possible to perform some functions
such as inspection, remote monitoring, infrared hot spot detection, abnormal alarm notification,
and greatly improve the efficiency of substation inspection. This contents of this research are as
follows: 1) survey state-of-the-art technologies and their complexity, 2) implement navigation
algorithm based on 3D LiDAR, 3) apply dual vision image sensing module, 4) present microphone
array for audio recognition, 5) Wanhua secondary substation is elected to verify the functions of
user interface, system integration, and some other tasks like scheduling, localization, and
navigation. By the way, a charging cabin had been designed and constructed.

The evaluation tests were undertaken under critical weather conditions and many discussion
meeting had been held with Taipower to improve the functions of the robot to ensure stable
operation of the system.
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Testing of Distribution System Equipment Based Optical Character Recognition Program
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Abstract

Optical character recognition (OCR) has been developed to analyze and recognize text-based
images. OCR isindispensable for reducing the image noises and tilt correction for text information
obtaining. The application of OCR technology is more and more popular, and widely applied to
power distribution systems in terms of prompt management of the locations of online equipment,
installation time, and device names. When installing an equipment such as transformer, cable or
switch, the related information of the equipment, e.g. equipment number, manufacturing date,
manufacturer and so on, we have to manually create a data file for the equipment and stored the
information in a computer, and human errors sometimes happen. On the contrary, when the
information are scanned into a computer with smart tools, the errors can be avoided and
after-installation reconfirmation easily done.
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The Review and Outlook of Taipower’s Developmental Assessment Center System
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Abstract

This paper reviews the benefits of Taipower's “Assessment Center Method (AC)”,
encompassing the mid-level executive competency assessments from 2016 to 2020. We first
introduce the construction of the functional model of the preliminary work of the Assessment and
Development Center, and then introduce the design and implementation of the AC system. Based
on the assessment results, the competencies of high-level candidates, strengths and weakness, and
group differences are analyzed to serve as reference for subsequent consultation interviews of
individual development program (IDP). At the end is the outlook and our suggestions for the
subsequent AC development of Taipower.
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Visualization of NPP Radiation Dose Data and Engineering-related Information Applying
Building Information Modeling and Serious Game Platforms
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Abstract

On-site operations of nuclear power plants (NPPs) are exposed to high risks, and therefore
require detailed planning and training beforehand. This research is based on the radiation survey
data currently stored in the decommissioning database of Taipower’s First Nuclear Power Plant
aong with digital models and engineering parameter data of various buildings, components and
pipelines of the plant. We utilize building information modeling tools and serious game platforms
with the following functions to construct realistic scenes : 1) allow users to roam around the nuclear
power plant, overview the radiation dose data and nearby sources, 3) check the attributes of
components and pipelines, and simulate their dismantling status. This study, by reviewing
documents of international electric and nuclear power plant industries, aims to introduce the
construction, operations and decommissioning of NPPs by using engineering visualization
techniques to design an interactive visualization platform suitable for the First Nuclear Power Plant
of Taipower. Taking subsequent extensions into consideration, the proposed platform may be used
to integrate the location data of radiation survey points with the current decommissioning database.
We look forward that this study may provide assistance for the company’s on-site work planning to
shorten the decommissioning period, improve efficiency, and ensure work safety.
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