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Fatigue Damage Analysis of Large Wind Turbine Tower
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Abstract

Due to the higher safety design margins that had been usually adopted mn the design of wind
turbines installed m earlier times, the Life of those wind turbines may be longer than 20 years. The
result of equipment fatipue damage analysis 1s an important basis for those wind turbine’s life
extension. To start a fatigue life assessment, the authors chose a Vestas V80 2MW wind turbmne
tower. According to IEC 61400-13 standard, we stuck some stram gauges at tower bottom, and
measured short-time loading Based on the results of fimite element analysis, the loading at the
cross-section of muddle-lower flange can be obtamed from the strain measurement. The wind
turbine’s endured load spectrum was reconstructed using a short-time load measurement and
operational data. Then the fatigue damage was analyzed with FAMOS software. The results showed
that fatigue farlure will not occur at the nuddle-lower flange cross-section of Vestas V&0 2MW wind
turbine tower 1f it 15 operated under the design fatigue load cases of IEC 61400-1 standard.

RS EE (Key Words) #5282 #; &l (Load Measurement of Tower) ~ 37 &% & 447 (Fluid-Structural
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Vibration Deflection and Stiffness Measurement and Analysis of Wind Turbine Foundation
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Chuang, Fang-Tzu Cheng, Jiin-Rong Ni, Sheng-Huoo Teng, Tsung-Hsian
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Abstract

The rotation stiffness of the foundation may reduce after years of services due to soil
degradation or deterioration of the foundation system under cyclic loads. Higher rotation or
excessive displacement generated by the foundation, resulting from decreasing rotation stiffness,
may cause the turbine to imtiate braking system or make it shut down, and also increase the
mamtenance cost of the gear boxes inside the nacelle. The purpose of tlus study 1s to evaluate
service life extension of wind turbine tower and performance of wind turbine foundation by field
instrumentation, monitoring and reporting on selected turbine foundations. The foundation
instrumentation and monitoring program are infended to collect the field performance data and
convert those measurements to engineering units with basic parameters that can be evaluated by
geotechnical and structural engineers for the life and performance of the foundation system. In the
instrumentation the tilts, rotation, and lateral displacements of foundation will be dynamic
monitoring. The samphing frequency was set to be 64 Hz with nonstop real-fime measuring. The
basic sensors are accelerometer. The techmique of using baseline comrection and band filter to
integrate acceleration twice to get the low frequency displacement (under 0.5 Hz) was developed.
The portable stramn gauges were also installed at the bottom of wind tower to measure the moment
loading of foundation so that the rotational stiffness can be evaluated. This vibration momtoring
and analytic technics can be used as a reference in monitoring and maintenance approach for the
future on-shore or off-shore wind turbine.

RS EE (Key Words) © J& /35 2#(Wind Turbine) - Zf#(Foundation) - JEE(Vibration) ~ I EEEf
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Progressive Action Work to Prevent Salt Damage for the Development of

Green Energy Transmission Towers
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Abstract

In accordance with the national vision of promoting renewable energy and moving toward
nuclear-free homeland by 2025, Taipower company 15 planming fo complete the installation of
approximately 100 MW of solar photovoltaic capacity and connect them to the existing power
transmission and transformation system of Changbin extra high voltage substation by December
2018; and make a promuse to provide 6.5 GW of grid-connection capacity for the system-integraton
of Changhua's offshore wind power industry come true by strengtheming the power gnd of the
Changhua offshore wind power project. The transnussion underground cable pipeline works and
overhead transmussion lines to be built in connection with the relevant facilifies are all located in the
coastal areas. To avoid the rust caused by salt fog, which reduce the service life and compronuse the
safety of power supply, 1t needs to make a plan of enhancement actions to prevent salt damage This
paper provides a good reference for the research and development on countermeasures against salt
damage in transmission lines i the future.

BESEEE (Key Words) : /5485 f7#8(Strengthen the Power Grid) ~ #l N85 #7%4%(Underground Cable
Pipeline) ~ 2275 FE {7 % (Overhead Transmission Line) ~ [5EEE i (Against Salt Damage Technology) -
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Simulation and Suggestion of 161 kV Tai-Peng Submarine Cable Incorporating with Power System
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Abstract

Power voltage tests of Tai-Peng Submarine Cable to be incorporated with the power system
were discussed in this thesis. Simulations were conducted for a variety of situations of the cable
to be mcorporated with Power System under different scenaros of incorporation times. The study
analyzes the effect of the cable mcorporation on each substation and transmussion end voltage
when reactors i substations were closed before operating voltage test to make sure that the
mcorporation can meet the safety rules under different voltage levels regulated by Taipower. It 15
recommended that the bus voltage simulation results can be offered to the on-duty system
operation personnel to ensure the safety of Tai-Peng Submarine mncorporation with the power

system.
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Through Mixed Data Analyze Low-voltage Load Trend
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Abstract

In recent years, the company has also begun to undertake the planning for the issues
regarding mstallation of low-voltage AMI (Advanced Metering Infrastructure). This paper 1s
intended to use the high-voltage AMI meter mformation and dispatching station power
momnitoring system (PMS) to analyze and evaluate the low voltage load data. It 1s expected that
by properly analyzing the low-voltage user power-load curve the company will be able to
formulate the demand response strategy for low-voltage users in the future. In the future, with
the low-voltage AMI mformation, the company can further confirm the effectiveness of
installing low-voltage AMI. And 1n terms of the impact of renewable energy on the power system
operation, when the energy conung from solar power disappears due to the bad weather m the
afternoon and at the same time the power load rises rapidly, how to cope with the sharp slope of
power demand change will be a big challenge for the system operation. If the PMS data and lugh
voltage AMI data are properly used and segmented on the time axis, 1t will make it easier for the
system dispatcher to assess the amount of system change.
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Research on Visualization of Feeder Hosting Capacity
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Abstract

In order to allow external users to have a more intuitive understanding of the possible hosting
capacity of feed line, this project will regularly extract the topology information of existing
distribution equipment from each Dbusiness branch of Taipower by using the
Extract-Transform-Load (ETL) technology. This project then simplifies it and make it become the
information structure required to calculate the possible hosting capacity and subsequently
summarize and send it to the information center as the basic information for computation. For the
computing cores used to analyze the impact while calculating the possible hosting capacity of the
feed line sections, in addition to exploring the existing Distribution Planning Information System
(DPIS) computing units, this project will study the use of other computing units such as the
OpenDSS of Electric Power Research Institute (EPRI) and Streamlined, and then make comparison
and benefit analysis to enhance the performance of multi-stage system impact analysis run by each
feed line and quickly calculate the maximum hosting capacity of each section, thereby integrating
the computing results to the Geographic Information System (GIS) technology and displaying the
possible hosting capacity of each feed line section on the map with colors. Furthermore, to solve the
performance problems that may be caused by external users downloading a large number of map
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data, this project will construct a feed line visualization hosting capacity system through the use of
Map Tile display technology that allows the external users to inquire data with telephone number or
address, so as to achieve the purpose of establishing feeder visualization of possible hosting
capacity.

The web-based integrated management interface built by this project can help managers fully
grasp the operation of each unit of the system. By regularly publishing information on the feeder
hosting capacities, the public or the industry can fully understand the usage of the feeder hosting
capacities, in the hope of accelerating the use of renewable energy in line with the safety and quality
of the grid and improving the hosting capacity of the distributed energy resource in the distribution

system.

e $E 56 (Key Words) : &5} %5 By (Extract-Transform-Load, ETL) - fiC. 25 # #1%& 3l £ % (Distribution
Planning Information System, DPIS) - H] {#f 4g &5 & (Hosting Capacity) ~ L B & :fl % 4% (Geographic
Information System, GIS) ~ 475z g5 JH (Distributed Energy) °
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Research on the Demand Response Information System Development
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Abstract

N B &

Taipower has developed a variety of demand-side load management strategies to solve the
spike load problem including demand response programs. At present, there are two platforms m
operation: “the demand bidding program platform™ and “the measures platform of demand
response program” to perform the demand response programs. The former provides an electromic
process for the demand bidding programs and some other functions for participants, and the staff
in the department of System Operation or Business. However, at present the two systems are not
integrated. The staff in the department of the Dispatch or Business could not look for or look up
the information or get enfire benefit among all demand response programs through single
interface. This project 15 intended to aclieve the goal of integrating these two platforms, and to
present graphical reports to users through the implementation of demand response information
platform. This study planned to mtegrate and exchange the data wlich come from the demand
bidding program platform or the measures platform of demand response program through the
Data Base. The demand response information system would provide a wuque interface to
manage the demand response programs and dispatch the demand response source. It also would
provide several kinds of Data Visualizations of the demand response programs - based on the
requirements from the staff of System Operation department and Business Department.

BR$EEE (Key Words) : 225 7 (Demand Response) - Z2&#%(E (Demand Bidding) - & k}53 7 (Data
Analysis) ~ Z#;&#(Load Management) -
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The Investigations and Strategies of Autonomous Power Management Guided by Electricity Bill
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Lu, Tai-Ken Huang, Han-Feng Yang, Chao-Tung Chen, Yi-Ping
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Abstract

Thus research aims to develop a new version of electricity bill to help energy-saving and solve
problems related to the power use in Tatwan. The research also analyzes the behavioral patterns of
electricity use through data numing techniques, and develop appropriate relevant electricity saving
strategies by making use of “renunder of electricity saving measures™ marked on a new version
electricity bill for customers. In addition, 1n terms of tangible benefits based on the indicators of
evaluation by Taipower, those electricity-saving practitioners of both Non-TOU and TOU (Time of
Use) users had shown better performance in electricity load benefit and economic benefit than the
other types of users. In the aspect of intangible benefits the electricity-saving practitioners of
Non-TOU users also had shown better performance m “bill-reading behavioral influence”, rise mn
electricity-saving awareness and betfter altitudes toward TPC image ; the electnicity-saving
practitioners of TOU users had shown lightly better performance in billreading behawvioral
influence and TPC image . In general, those users who had adopted electricity-saving strategies
had 3~8% higher score on overall benefit than those who had not. The research also found that,
some passive electricifty-saving users, who expressed their willingness to adopt the
electricity-saving strategies. have shown better benefit in electricity-saving. This implies that the
new version of electricity bill can indeed induce the users to improve their power management.

R $EE (Key Words) © 252 & (Electricity Bill) - 5 3= 85457 (Autonomous Power Management)
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Evaluation and Demonstration for Experimental System of Energy Visualization and Air

Conditioning Demand Shedding in Government Buildings
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Abstract

The project 15 designed to take the Bureau of Foreign Trade (BOFT) and the Burean of Standards,
Metrology and Inspection (BSMI) as example case study for establishment of an experimental system
and for venfication of its installation benefifs, which can serve as the good pattern for sinular
application by other wmts affiliated to the Miumstry of Economic Affairs m the hope of reducing peak
power load and providing ancillary services to respond to possible emergency situations of power
shortages in the future.

The research items completed meclude: the development of the enerpy management system
software of the two research fields of the BOFT and BSML the electnicity power usage measurement
and the physical deployment of the air conditioning system load control equipment, and the installation
of the automatic demand response system setting and energy information visualization system.

Thus report elaborates on the details of this research project in the following chapters - mcluding
the progress of the project, the research methods and research results, and then mtroduction of the
subsequent workang 1tems.

FRdEsE (Key Words) : ﬁiﬂfﬁi}iﬁé(Automated Demand Response, ADR) -~ /&8 4E JEAZ 1 A
(Building Energy Management System, BEAMS) ~ fEJR & =\ 7] i {L.(Energy Consumption Visualization) -
7% 37)2E & 7 € (Air Conditioner Automated Demand Response) ~ yk7k FEREE1EL (Chiller Load Shedding) -
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