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A Simulation Study of Offshore Wind Farms Connecting to High Voltage DC Transmission

System
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Abstract

Offshore wind power development 1s top priority energy policy of the muling government.
However, integration of large-scale offshore wind power usually poses great challenge to power
system operation.  Maintaining voltage stability for example 1s one among others. This thesis
studies the mmpact of power system voltage under differentiated operation scenanos and analyzes
voltage control using VSC-HVDC or HVAC transmission when two offshore wind farms with
installed capacity of 2.4 GW and 6.5 GW to be connected to the power system in Taiwan 1n 2024
and 2023, In this study we apply power system analysis software PSS/E to build up models for/of
equivalent wind farm, HVAC and VSC-HVDC transmission systems and reactive power
compensation component. The simulation results emphasizes the importance of voltage control, the
advantages of HVDC transmission, and the necessity of establishing wind farm equivalent model

to cope with issues raised by large scale offshore wind farms integrating with the power system.
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Introduction of Power Wheeling and Grid-connected Direct Supply Services for Renewable

Energy
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Abstract

To promote energy transifion and electricity market reform. the government removed the
market entry barrier for renewable energy. BRenewable energy now mav sell their electricity
generation through direct supply, power wheeling, and/or bulk sale to their customers as long as
the transactions do no harm to the stability of power supply. On the other hand. retail customers
may purchase electricity from any renewable energy licensee with whom they feel like to trade. To
execute the aforementioned policy, Taiwan Power Company has formulated "Operation
Regulations for Renewable Energy Power Wheeling and Grid-comnected Direct Supply” and
implemented corresponding mformation system.

This paper aims to elaborate the business contents, items of service, billing methods and
power analyzing mechanism and introduce the purpose/structure of the corresponding information

system to provide a whole/clear picture of the new services.
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Offshore Windfarm Phase 1 Demonstration Project — Investigation of Three Dimensional
Geological Modeling and Seabed Topography Change
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Abstract

Subsea geological properties and seabed topography are two crucial factors influencing
offshore windfarm site planning. Taiwan Power Company has so far fulfilled two round offshore
windfarm seabed topography and seismic reflection mnvestigation hopefully r}a provide detail
construction design information for the future. However. TPC barely has offshore windfarm
developing experience from the past to the present. so the methods obtaining/analyzing geological
data of offshore windfarm phase 1 demonstration project adhere to customary engineering geology
adopted abroad Besides, the predecessors of most offshore windfarm developing companies
abroad are oil/gas exploration compames, their data integration and mnterpretation naturally iwnvoke
the concepis of oil/gas exploration.

This study uses JewelSute software as a main tool to construct three-dimensional geological
model for Offshore Windfarm Phase 1 Demonstration Project. For readers™ reference. JewelSuate is
a software for oil exploration and geological construction model and owned by Chemuistry and
Environmental Research Laboratory of Taiwan Power Research Institute.

The results of this study may apply to offshore windfarm geological investigation in the
future. help ensure the quality of offshore windfarm developing, enhance data quality, and add

value to the ways of data presenting.
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Study of Applying Deep-Learning Techniques to Substation Engineering Control and

Management System Platform
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Abstract

To improve reliability/quality of power supply and increase the level of operating reserve.
Tarwan Power Company has embarked on engineening projects mcluding system-wide/regional
power grids reinforcement, substation renovation and power equipment replacement. Since
difference and complexity among/of engineering project result in increase of coordination work
and prolonging construction time, countermeasures need be developed to correct the drawbacks.
Anthmetic method utilizing deep leaming/artificial mtelligence 15 thus mtroduced. We first collect
historical engineering data and uses the big data for training purposes. A deep neuvral network
model 15 generated to evaluate the required construction time of differentiated projects and
mcorporated mto the human-machine interface system developed by Visual Basic software.
Bandmg with Google Map different functions such as smart search for location and surrounding
environment of substations, interface information erganization, 1.e. substation construction maps,
content of engineering projects, schedules and receiving unit etc_, have been integrated into one
platform architecture to provide quick querying, managing work items at different stages and
automatic engineering databases updating.

Conclusively the platform provides an innovative method to improve the engineering quality

and construction efficiency of substation project management.
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Introduction of Applying High Content Coal Ash in Concrete Technology with Unreinforced
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Abstract

Civil concrete engineering is the major application field for fly ash, by-product of coal-fired
power plants. So far the recommended highest replacement ratio of concrete cement/fly ash 1s
25wt%.

This article introduces the application substituting coal bottom ash for fine sand of particular
specification concrete structures with unreinforced steel. It 1s found that the proportion of coal
ash/fine sand can be escalated with the use of higher replacement ratio fly ash.

The main findings of this study include: 1. When applying coal bottom ash to substitute
20%% ~40% - 60% ~ 100% fine sand respectively by volume method, the development of compressive
strength of concrete continningly complies with design requirements, 2. When using same quantity
binder power and same water-to-binder ratio to substitute sand granules by coal bottom ash of
different gravity and compare theiwr different properties, e.g. compressive strength, barmum sulfate
resistance and other engineening properties of concrete without coal bottom ash, the results confirm

that the said composite material is feasible in engineering practices.
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A Project Study for Electrostatic Precipitator Efficiency Improvement of Hsieh-Ho Power
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Abstract

Hsieh-Ho Power Plant, with generation capacity of 2 000 MW, plays a critical role in
electricity supply m the Northemn part of Taiwan. Equipped with 4 oil-fired power boilers,
Hsieh-Ho began its operation i 1977. In order to cope with the public calls to reduce particulate
emission, Hsieh-Ho had executed several project phases of retrofit and upgrade during the 3-year
period from 2016 to 2018. As a result, particulate emission had been successfully reduced from 30
mg.-'"NmB' to below 10 mg.-"Nms. which accounted for almost 60% reduction. Most importantly, it

had been proven by this project that electrostatic precipitator can be upgraded and contribute to the

capturing of PM> s in a volume of 60% or above.
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Study of Business Strategies, Countermeasures and Action Plan to Cope with the Liberalization
Policy - Focusing on Control Mode and Planning Principles of TPC Re-organization
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Abstract

To comply with global energy transition trend and progressively develop domestic renewable
energy, the government accelerated the amendment of the Electnicity Act i 2016 and
accomplished the amendment in January 2017. According to the newly amended Act, Tarwan
Power Company shall transform from one vertically integrated electric utility into one holding
company and two subsidiaries. one GenCo and one GnidCo, to ensure stable power supply.
Nevertheless the Act does not specify the hows to accomplish the transformation and issues such
as governance mechanism between the holding company and two subsidiaries.

Through surveying/analyzing on unbundling cases abroad and regulations of the Electricity

Act, this study comes up with valuable/feasible planming ideas such as the optimal governance

mechanism, planning principles and supporting measures for the reference of TPC reorganization
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