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Study of Lightning Strike Test on ESDD Defaced Wind Turbine Blade
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Abstract

This study 1s designed to propose an approach for momitoring the impact of the lightning
strike on those wind turbine blades with salt contamination. First, based on IEC 60507(2013)
standards, five different classes of equivalent salt deposit densify are simulated in terms of salt
contanunation on wind turbine blades. Second, 1n accordance with the IEC 60061-1 standards, the
lightning strike signals of the salt contamunation of wind turbine blade can be measured by the
high frequency current transformer in the laboratory. The up-and-down method for determunation
of the 50% flashover voltage was applied to lightning strike. The lightning energy 1s calculated by
using the power spectral density. Finally, experimental results validate that the proposed approach
can deternune the extent of equivalent salt deposit through occurrence of lightning strike.
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Experience Sharing of Emergency Response Intervention of Hualien Earthquake on February 6, 2018
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Abstract

On February 6, 2018, a strong earthquake hit Hualien Area, causing serious damages to this
area and resulting i the collapse of some bwldings, deformation of the bridge piers, cracks of
roads, mjurtes and deaths of some people. In addition, even electric substations and electric
connection stations of Taipower there were also damaged. Fortunately, a rehabilitation work had
been successfully completed within a short time This earthquake had damaged a lot of the
underground electric cables and pipelines. Based on the experience of electricity supply, this 1s the
first tume that the underground power transnussion pipelines located within a fault zone have been
damaged by an earthquake in Taipower system. In addition to adoption of the remforcement
measures, the inspection and evaluation of power ftransmussion pipelines manholes, 1ts
underground cables and electromechanical equpment, an emergency panel meeting has also been
held to bwld consensus among rehabilitation working members about how to formulate an
effective response program. The purpose of those efforts 1s to accelerate the subsequent restoration
tasks after a quake, thereby reducing the risk of expanding the extent of power failures and
maintaining the stable power supply of the system during the rehabilitation process. The
experience this time indicates that although some underground electric cable lines may still be laid
within a fault zone in the future, an adequate seismuc safety margin (layout of snake-like section)
can be adopted to deal with these problems and therefore to reduce the degree of damages caused
by an earthquake. It 1s hoped that in case of the sinular earthquake that may happen in the future,
the groping tume for reconstruction work can be reduced using effective countermeasures to take
immediate response o prevent damage expansion.
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Evaluation of Operating Core Software Applied to a Simplified Power Market Exchange Platform
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Abstract

The purpose of this project is to evaluate the feasibility of making use of a commercial
application software at the Taiwan Power Company (i.e. TaiPower) for Taiwan’s future electricity
power market. The project first assesses and compares the most popular commercial application
software currently being used in the other electricity markets by evaluating its functionality,
flexibility, applicability and costs. It is hoped that the most suitable software solution can be
selected and recommended to be implemented in order to meet Taiwan's current and future power
market needs. During the implementation, the project selects a chronological production cost
model to optimize the energy resource scheduling for Taiwan Power Company (Taipower). After
developing an integrated data process for testing the software application, the Taipower system
and the actual operating conditions are modeled and simulated to evaluate the software’s functions
and operational capabilities. Key operating variables contained in the modeling includes: thermal
units, Da-Chiahsi cascade hydro units, pump-storage generating facilities, and independent power
producers’ dispatchable generation as well as demand response resources. In order to meet the
transmission system reliability standards, the research team carries out an “import process” to
incorporate Taipower’s existing transmission model (PSS/E grid model) for power flow analysis
into the system scheduling optimization. Finally, the implemented model is calibrated by a series
of test case analyses and is compared with the actual generation scheduling in the hourly basis. At
the end, the methods for improving the execution time of the software simulation are evaluated and
provided as a reference for performing Taipower system simulation.
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Study on Power Dispatching Rules of System Operator in North America
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Abstract

With the rising concern over the issue of global warming and need for reducing carbon
emissions, developing renewable energy seems fo be considered a favorable solution in this
regard. The government 15 planmng to substantially increase the share of renewable energy
generation in the power system while making an effort to accelerate the decommussion of the
aged thermal power units. With rapidly growing penetration of renewable energy, it 15 important
to improve the dispatching flexability and robustness of the existing power system operation. In
the past, the electricity markets and renewable energy developed in North America have been
running for many years so that the operating experiences there can serve as a good reference for
formulating operation rules of the power dispatching in Taiwan. This paper is intended to
analyze and discuss the ancillary services market operating rules in regard with regulatory
governance, spinmng ad non-spmning reserve service of the three independent system operators
in North Amernican: Electric Reliability Council of Texas (ERCOT), California Independent
System Operator (CAISO), PIM Interconnection (PJM). The study results offer an mmportant

reference for development of operation and dispatching rules of the power system in Taiwan.
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Improving Efficiency of Power Generation through Removing Waste Heat

TER*
Ting, Juhi-Lian Julian

m =

ABIGES [ W9 e R FH R S B B T 38 SRR AU T ¢ SR — B A R IR B R
B AR BE R 22 B RAR AT ER BT i BB B A R SR R RL ER (0 BN RS e IR 5
ko ARSIl RE R HIEDE & 1F A RAREE B0 SRR R Y BB R 7 i

Abstract

To boost the efficiency of various power generation methods, this paper proposes two
methods of removing waste heat through radiation: firstly. special materials are used to improve
the effectiveness of heat radiation for those power plants which generate electricity by
transforming heat mto mechamcal energy; secondly, a frequency-separation method to increase the
efficiency of solar cells using nano-particles 1s mtroduced. We also propose the best nanoparticle
shape through lessons we learnt from light harvesting photosynthetic bacteria.
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The Promotion Strategy of Low-Voltage AMI in Taiwan —
Modular Meter Design and Communication Evaluation Platform
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Abstract

As of 2014, a total of 24 000 high-voltage meters and 10,000 low-voltage smart meters had been
deploved across the country. Due to rapid advance in AMI communication technology and lack of common
protocel in recent years, it is believed that a better solution to modular smart meters is to keep flexible and
adoptable in the selection of communication technologies for large-scale AMI deployment in Taiwan. As a
result. a comprehensive communication evaluation platform is needed to be well established to verify those
technologies being used among equipment suppliers.

This study collects mternational AMI promotion strategies (including RFPs and structures), with the
substantial considerations being given to Tarwan AMI promotion experiences, national standards(CNS), and
suppliers’ recommendations. It 1s also believed that we need to take mto consideration the requirement for
proper function of AMI and development strategies of modular meters to ensure the success of
implementing a deploying program. Since there have been many kinds of AMI communication technical
solutions around the world, this project 1s designed to establish a platform to objectively evaluate the
communication technologies suitable for the buildings of Tarwan. At the same time, 1t also considers the
large-scale AMI deployment 1ssues. such as application of dedicated radio band. meter calibration fee and
period, etc. Therefore, the purpose of this research 1s to formulate a long-term AMI promotion and

development strategy and outline a good environment where AMI can continue to develop.
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The Primary Study about the Requirements Management of the Final Disposal Program for Radioactive Waste
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Abstract

The key factor to developing an effective tool used for successful implementation of a
radioactive waste disposal program 1s to make it help us obtain a community consent and promote
active public partictpation m a flexible, transparent and effective manner. Tlus tool should allow us
to put emphasis on the flexibility, transparency and willingness to adapt to the changing concepts
and revisions of the various stages of the decision. In addition, over the tume 1t also needs to reflect
requirement for the changes in the environment, science and technology, politics, economics and
society during the project implementation This special management tool i1s derived from the
concept of “requirements management (RM)”, which has been actively promoted by advanced
nuclear power countries in the world. The structured application system developed based on this
concept 15 the “requirements management system (RMS)”.

There are two parts for developing the requirements management system (RMS) prototype in
Tarwan. One 1s to develop the RMS prototype that 1s i accord with the 2017 draft report, and the
other i1s the prototype of the RMS with quality control and quality assurance (QC/QA). The
addition of the latter helps improve the development of RMS. Our approach i1s to make the
requirements and document database sheets under our review maintain the same formats, so that
they are as consistent as possible during the project implementation process. It 1s of great benefit
for us to allow the future development of the overall RMS fo be integrated mto the QC/QA
operations.
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