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Abstract

The installed capacity of domestic solar photovoltaic (PV) systems is increasing year by
year, and the single site capacity PV is also getting larger. The quality of system operation and
maintenance (O&M) management is becoming a key factor for PV systems to maintain
long-term security and reliability. This research is based on the development of solar PV
system’s operation efficiency analysis methods and diagnostic evaluation technologies
developed by the Power Development Department of Taiwan Power Company (TPC) and the
Green Energy and Environment Research Laboratories of Industrial Technology Research
Institute (ITRI). Two actual cases are used to examine PV power plant’s operation
performance analysis and detection, diagnosis, and evaluation at two TPC PV power plant
sites, one at Kaohsiung Yong'an Salt Land, the other at Taichung Longjing. In addition to
understanding the operation status and power generation performance of the two systems,

another purpose of this study is to verify the feasibility and application benefits of the

operation efficiency analysis methods and diagnostic evaluation technologies. The aforesaid I
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methods and technologies may help us keep track of the power generation status of PV
systems, so as we may improve the system operation efficiency and the security and reliability
of PV power plants. Due to the limitation of length, we regret that this article can only
introduce the implementation and the case study of Yong'an Salt Land.
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Abstract

The proportion of renewable power generation (RPG) in Taiwan has been increasing
in recent years. However, the fluctuation and uncertainty of RPG pose a huge challenge on
generation scheduling/unit commitment. Therefore, the flexibility of generation
scheduling has emerged as an important issue when more and more RPG integrating into
the power system. Flexible generators and energy storage systems (ESSs), among others,
are two of the most direct methods to improve power system flexibility. The main purpose
of this research is to explore the impact of generation flexibility on the costs of generation
scheduling/unit scheduling. In this research, we used an index to evaluate the generation
flexibility of power systems under different renewable generation scenarios, taking into
consideration the factors of the constraints of unit commitment of hydro and thermal units,
scheduling of flexible internal combustion engines (ICE) and energy storage systems, and
curtailment of renewable power generation. Based on seasonal characteristics of

renewable generation, we concluded that the cost of generation scheduling may be
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significantly reduced when flexible ICE units and ESSs are accommodated. The results of
this study may serve as reference for Taipower to get ready for a high proportion RPG

scenario in the future.
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Abstract

Traditionally, anti-monkey devices are installed on overhead transmission line supports, such as
poles with barbed wire fence, stainless steel plates, painted iron plates, concertina wire fence, branch
lines with PVC pipes and grease, etc. In spite of continuously improving and strengthening the
devices in the past 60 more years, damages caused by monkeys still occur, e.g., accidents of line
tripping and injuries of maintenance and construction personnel. By observing monkeys’ habits, we
realize that it is almost impossible to block them- they jump on wires, run on wires, and crawl over the
barbed wire fence before they approach transmission lines and cause flashover accidents.
"Transmission equipment coexists with nature." Only if the lines do not trip and the creatures do not
get hurt, why not let transmission lines and the nature merge into one. To achieve the aforesaid goal,
we innovated a construction method by wrapping 25kV Heat Shrinkable Busbar Insulation Tape
around the transmission line. It is proved the method is 100% effective in anti-monkeys, improving

quality of power supply, and ensuring the safety of personnel.
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Abstract

This study aims to develop a new method to improve ground resistance of
transmission towers. A three-dimensional grounding grid was planned and constructed
within limited land area accompanied with grounding wire covered by soil of low
resistivity to reduce grounding resistance of towers. The method was applied to six TPC
towers, namely 69kV Pingtung~Changzhi line #65, #66, #67 and Pingtung~Neipu line #37,
#38, #39. As the results indicated, the method may significantly reduce grounding
resistance of transmission towers and add great value to preventing lightning accidents of
transmission lines. We are happy to see the results of this study to serve as reference for

future applications of the like.
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Abstract

When two feeders fail simultaneously, the fault current flowing through the
secondary side of a main transformer might be greater than its downstream feeders,
resulting the main transformer’s 51/51N protection coordination reaction time faster than
the feeders’ 51/51N reaction time, and cause an overreach trip accident (OTA). To prevent
huge power losses caused by OTA, IEC 61850 GOOSE 1 strategy has been developed to
accelerate and enable the said two feeders to trip simultaneously, so as to prevent OTA
and enhance stability of power supply. As it takes longer time to test GOOSE 1 logic via
traditional hard-wire test relay method and needs to cut off the power supply of all
feeders, the modular GOOSE configuration test program is developed to improve the
shortcomings. The application may significantly shorten the test time and can be
performed without cutting the power supply of all feeders. The test results verified by
SuDong D/S have proved the feasibility and necessity of the application and may serve as

reference for the company.
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Abstract

As the IPCC (Intergovernmental Panel on Climate Change) special report on global
warming suggests, human society needs to reach net-zero emissions (NZE) before 2050 to
avoid severe climate impacts. By July 2021, a total of 134 countries have made the pledge.
According to the Greenhouse Gas Reduction and Management Act (the Act), the legal
foundation for Taiwan to cope with climate change, Taiwan shall reduce GHG emissions
by 50% by 2050, comparing with its emission level of 2005. In response to the global
trend of NZE and EU’s carbon border adjustment mechanism (CBAM), the Environmental
Protection Administration (EPA) has initiated amendment of the Act. As we all know, the
energy sector is the main emitter of GHGs. Therefore, NZE policy and relevant regulation,
e.g., carbon reduction target and carbon pricing policies, will certainly pose challenges for
Taiwan Power Company (TPC). This article aims to evaluate the impacts of carbon

constraint policies and relevant regulations and explore the coping strategies for TPC.
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Abstract

Taiwan is located on the Pacific Rim Seismic Belt and the moving paths of typhoons.
Natural disasters, such as earthquakes and typhoons, are not only frequent, but constantly
intensified by steep slope, rapid river and fragile geology. Mountainous areas especially are
prone to natural disasters, as it is said, slope collapse, mudflow and landslide due to earthquakes,
typhoons, heavy rains, among others. These disasters pose threats to power transmission towers
in mountainous areas. In response to the problems, the application of in-place inclinometers,
surface tiltmeters, and real time Kinematic (RTK) positioning technique have been used at five
TPC transmission towers- the towers of 345kV Daguan, Mingtan ~ Fenglin Line, and 161kV
Fenglin ~ Hualian Line. This research aims to establish a disaster prevention and early warning
system and assess the applicability of RTK for slopes with tower foundations. The monitoring

system is composed of four subsystems, namely RTK system, structural monitoring system,
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geotechnical monitoring system, and environmental monitoring system. At the same time, a data
analysis and management system is built to calculate and manage the monitoring data and to
provide early warnings. The warning signals of the monitoring instrument, displayed with lights
in the tower monitoring and management system (TMMS), may enable the tower maintenance
and management personnel to obtain cloud data through TMMS and keep track on the towers

under monitoring in real time.
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