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The Planning, Design and Application of Horizontal Directional Drilling Method Take
Taixi~Beigang, Yunlin and Taixi~Sihu Line Cable Pipe Projects as an Example
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Abstract

Horizontal Directional Drilling (HDD), also known as submersible drilling or guide drilling
methods, is a method used to bury underground pipelines. When the pipeline is buried and
encounters a bridge, stream, river, highway, dense manhole area, traffic intersection, etc., the
HDD method can be used. The HDD method uses a drilling rig with bentonite liquid to drill holes
with a pilot drill, then expand the holes multiple times, and then repair the holes. When the hole
diameter is sufficient to accommodate the design needs and is larger than the number of buried
pipelines, the drilling rig is used to smoothly and safely drag pulling back the pipeline from the
pipe end of the arrival pit to the push pit. This processis called HDD method™. This construction
method can not only break through difficult construction areas and improve work efficiency, but
aso reduce the hazard risks of construction workers during the construction process, so as to
achieve the purpose of delivering power pipelines as schedul ed.

e #E A (KeyWords) : /K32 54548 T.%(Horizontal Directional Drilling) ~ #54i7[5](Drag Pulling
Back) - ZE7(,(Guided Hole) -
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Automated Processing Mechanism of Transmission Level Geospatial Data Processing
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Abstract

In order to speed up renewable energy grid connection applications, Taipower has
established the Geospatial Information System to View Hosting Capacity on Feeders(FGIS) at the
distribution level. The aforementioned system can calculate and visualize the hosting capacity of
each feeder based on the load and renewable energy distribution, and use the Geospatial
Information System(GIS) to provide the public and renewable energy operators to check the
available grid-connected capacity. In response to the situation that some feeders have insufficient
grid-connected capacity, in some cases, renewable energy power generation equipment can be
changed to a transmission-level system for parallel connection. In this situation, we can refer to
the grid-connected capacity of transmission lines and integrate it with the geospatial information
of transmission lines. However, the current geospatial data of transmission lines are not in a
standard format, and manual transcription may cause data errors. In order to combine the
available grid-connected capacity information of transmission lines with the transmission line
geospatial data to produce map tiles, the geospatial data of transmission lines must be processed
automatically. This study aims at sorting out error patterns of underground cable data and
establishing restoration methods, and a so-called misstep principle is proposed to serve as the




I foundation for an automated processing mechanism containing errors on transcript without unique I
I solution.
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Energy Storage System Planning and Improvement
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Abstract

As the development of renewable energy becomes mature, the power system in Taiwan is
gradually moving from centralized power generation to a decentralized power grid configuration.
To cope with the intermittency, volatility and other unstable factors caused by the integration of
large amounts of renewable energy into the power grid, which cannot be directly integrated into
the power system for use, energy storage serves as an important "buffer" function. Taipower
plans to build a total of 160MW of energy storage systems in Luyuan D/S, Longtan E/S,
Dongshan E/S and Nanyan Solar each year from 2021 to 2025, with the goal of stabilizing the
system frequency. The energy storage system built by Longtan E/S has a rated power and
capacity of 60MW and 80MWh, one of the most important energy storage systems in north
Taiwan. It has an automatic frequency control function; and taking advantage of the rapid
charging and discharging of energy storage, it can follow the frequency fluctuations of the power
system and actively switch from charging and discharging modes to maintain system frequency
stability. According to the origina design, the control power and auxiliary power of Longtan E/S
are supplied from the substation and there is no backup power supply. The aforementioned design
is not only detrimental to the monitoring, control and fire safety of the energy storage system, nor
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does it comply with the specifications of ESS-1 7.2.1. Therefore, this article recommends adding
diesel generators and backup power supplies to improve the above problems to facilitate
subsequent grid connection and operation needs and ensure the safety of the energy storage
system operation.

FHSEEE (Key Words) @ F4:4EF (Renewable Energy) - {55 247 (Energy Storage System) ~ 45 (&
(Buffer) ~ f55E 247 2 #HH% %% (Automatic Frequency Control) ~ {# F 255 (Backup Power) -



S RRTITRPE L L Al RiGESF R

Research on Al Image Recognition of Secondary Substation Inspection Robot
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Abstract

This project aims to expand the functions of inspection robots to meet the needs of future
practical applications and improve the quality and effectiveness of inspections. Visible light
images are used to perform Al image recognition to achieve the purpose of real-time inspection of
the operating status of equipment. At present, inspection robots are able to perform specific path
inspections, infrared thermal imaging camera temperature detection, temperature and humidity
detection and fault notification to improve the efficiency and mobility of daily inspections and
maintenance tests to ensure stable power supply. When an abnormal notification occurs, the
central control center will be notified immediately, and the information data uploaded before and
after the identification may be used for integrated analysis to provide managers with a basis for
pre-judgement of equipment, lines or environmental impact estimates.
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A Study on the Application of Percent Operating Reserve and Operating Reserve in Summer
Power Supply and Demand Signal Analysis
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Abstract

evaluate and reveal whether the reserve capacity is sufficient. This study uses the electricity
consumption every 10 minutes and power supply capability information disclosed on the
company’ s website to explore the changes of Operating Reserve and Percent Operating Reserve.
In addition, this study aims to apply the current reserve capacity signals to the changes in power
supply and demand every 10 minutes (to replace the Percent Operating Reserve with Operating
Reserve), and uses two large-sized units (1,100 MW) and one medium-sized unit (600 MW) as
the grading principle for reserve capacity. In this study, two signal schemes were designed for
analysis. At the same time, the exceedance probability, commonly used in water supply scenario
analysis, was used to analyze the power supply situation.

The study focuses on summer weekdays, when power consumption is high and power supply
is relatively tight. The results show that when the power consumption is high, using Percent
Operating Reserve may misjudge the situation and display an early warning signal when there is
still reserve capacity. It is suggested that appropriate installed capacities of large-scale units and
medium-sized units shall be studied based on the actual operation conditions of dispatchers, and
Operating Reserve can be used as the basis for setting signals, so as to pragmatically reveal the

Taipower currently uses a mixture of Percent Operating Reserve and Operating Reserve to |
power supply and demand situation.
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Research on Reviewing the Information System Architecture and Operation Mechanism of
Energy Trading Platform
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Abstract

The purpose of this project is to provide planning and implementation recommendations for
the information security, hardware architecture, software functions and other information
architecture aspects of Taipower’s future energy trading platform (ETP) after the procurement of
marketing management system (MMS) modules. Through literature review, current system
analysis, demand interviews and discussions, we completed the information architecture of major
domestic and foreign trading systems and their differences with Taipower, and put forward
planning and implementation recommendations for the following matters. an overall service level
agreement (SLA) regarding ETP's system architecture optimization and data flow planning;
information security mechanism and incident management; hardware environment architecture
management and backup mechanism; computer room operation and continuous operation; database
design and optimization ; data interface and integration with external systems; the integration of
ETP and MMS. This project has completed the task of assisting in optimizing the performance of
the existing ETP. The aforementioned planning recommendations can also be used as reference
targets for the future continuous improvement of the ETP and the procurement of MMS product
modules.

BRI SR (Key Words) @ & 11525t (Energy Trading Platform) 2 7] 77558 5 %45 (Marketing
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Promotion Strategies, History and Effectiveness of Environmental Education at Tachiachi
Hydropower Plant
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Abstract

Tachiachi Hydropower Plant is an important hydropower plant located in central Taiwan.
Hydropower is akind of clean and zero-pollution energy, and its generator has the characteristics
of quick start and stop, which can in no time provide power during peak hours or emergencies.
The upstream Techi Reservoir provides water for two million residents in central Taiwan and has
diversified functions such asirrigation, industrial water and flood control.

Since its transformation into an ecological power plant, in addition to its original power
generation business, the power plant has continued to promote environmental protection and
education, including establishing the Maan Dam Ecological Park and the Bethlehem Electric
Power Museum, conducting environmental resource inventories, developing environmental
education courses, organizing environmental education training activities, continuous
improvement of environmental education software and hardware capabilities. Thanks to the
above efforts, the power plant won the Excellent Award in the Agency (Institution) Group at the
7th National Environmental Education Award in 2020, and the Environmental Education Facility
Site Certification on October 20, 2022. In the future, the power plant will continue to improve its
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I environmental education capabilities, optimize site facilities, develop environmental education I
courses, and jointly promote environmental education with its partners, so that people visiting the
site can learn more about: the importance of water resources and water conservancy facilities, e.q.
reservoirs and dams; hydropower is an important green energy; and the power plant’s intention in
environmental education.

BE#EER (K ey Words) : 25534 (Environmental Education) ~ -k H 3% % 25 i (Tachiachi Hydropower
Plant) ~ IR E %5 FT(Environmental Education Certification) ~ 7K 2% 88 (Hydropower) -
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The 2nd HDCS's Intermediary RTU Implementation Report
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Abstract

The Hsinchu ADCC 2nd Hierarchical Dispatch Control System has been in service for more
than 20 years since its commercial operation. With the addition of new substations in the Sixth
Transmission Plan, large customer monitoring systems, renewable energy monitoring and
IEC61850 substation congtruction, its system point capacity has aready exceeded the initial
design upper limit. There have been five ECS system dynamic databases since the
commerciaization (ECS/m) point expansion and program modification work. Consequently,
there have been five ECS dynamic database (ECS/m) point expansions and program
modifications since the establishment of the system. Thisreport isaimed at the intermediary RTU
construction method designed to reduce the addition and deletion of data points in the 2nd phase
system to prevent the number of recorded points (EDB_PidToldx) from exceeding the originaly
designed maximum number due to the addition and deletion of Al, DI, and CO points to ensure
the continuous and stable operation of the second phase system. It is no longer possible to
purchase new products and technical support for the equipment related to the second phase
system. In addition, the performance of the new generation ADCC monitoring system is seriously
behind schedule, resulting in the failure of the system to go online. In addition, the change of
information control personnel has caused the loss of technology, making system operation and
maintenance face severe challenges. This article details the design method of the intermediate
RTU of the second phase system, and establishes data changes and other related SOPs for
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I information control personnel to serve as a reference for operation and maintenance, so as to I
improve personnel skills and maintain the operational reliability of the existing second phase
system.

Bel$EE] (K ey Words) @ e 1 247 (2nd Hierarchical Dispatch Control System) ~ A& EG12E 2
4% (Energy Control System) ~ 245 EIREERHE(ECYm) ~ A& i % 5 (Remote Terminal Unit)
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