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Abstract

This study aims to assess and select appropriate wave energy converter (WEC) technologies and
wave sites for the waters of Taiwan’s Northeast corner. To accelerate the study and make good use
of Taipower's existing facilities, five coastal power plants, the 1st Nuclear Power Plant, the 2nd
Nuclear Power Plant, the Hsieh-ho Power Plant, the Shen-ao Power Plant, and the Longmen Power
Plant) are chosen as the targets of wave site evaluation. Two wave sites and the optimal WEC
technologies corresponding to the sites, based on the environmental characteristics of the five sites
and three dominant WEC technologies worldwide- namely, point absorption, oscillating wave surge
converter, and oscillating water column. As the results of the assessment show, the wave sites of the
1st Nuclear and Longmen Power Plants out of the five sites are most suitable for development. From
the viewpoint of efficiency, the technology of oscillating wave surge converter stands out. However,
restricted by near-shore environmental regulations and the consideration of installation costs, the
most appropriate technologies for the 1st Nuclear Power Plant and the Longmen Power Plant are

point absorber and oscillating water column respectively.
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Abstract

To promote the development of renewable energy (RE), the Bureau of Energy, MOEA set a target
of 30.161 GWs of RE installed capacity, to be achieved by 2025- among the capacity, 20 GWs will be
PVs, 12 GWs ground mounted, 8 GWs small sized. In the face of huge RE connection demand, Taiwan
Power Company has thus planned to reinforce its grid infrastructure to enhance transmission capability.
Owning great potential of RE development, the coastal area of Yunlin is a hot spot for RE connection.
However, some lines of the loop path of Yunlin 69kV transmission system may encounter grid
connection bottlenecks for the longer term and affect the overall interconnection capability of the entire
region. Therefore, we take the bottleneck of Beigang Primary Substation (P/S) as an example, to
introduce the major contents of the aforesaid grid reinforcement project. When the project accomplished,
the RE interconncection capability of the grid and the stability of power supply will also be greatly

improved.
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Abstract

In recent years, Taiwan government has been dedicated to increasing the proportion of
renewable energy (RE) generation. Traditional photovoltaic (PV) inverters have a large amount of
potential instantaneous tripping risks; therefore, power systems are susceptible to frequency
instability posed by high penetration of solar energy. Researches of advanced countries such as the
United States of America, Germany, etc., suggest that PV inverters shall possess the functions of
fault ride-through control, grid voltage support, reactive power compensation, etc.

IEC 61850, developed by the International Electrotechnical Commission (IEC), not only
standardizes common data of decentralized energy from the source; by the aid of decentralized energy
management system, it also enables more flexible information utilization and may apply to real-time
dispatch. IEC 61850 has been widely used in smart grids with complex data models, such as

distributed energy management platforms.
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In addition to collecting useful information, such as functional standards, communication
interfaces and worldwide cases of distributed energy management system (DERMS), along with PV
gateways and smart inverters, in this project we also aim to develop a simulator and carry out IEC
61850 related communication and dispatch tests, to serve as reference for the development of future
distributed energy management system and smart converter regulation mechanism in Kinmen, and

pave the way for the management and operation of high DE penetration.

FE #2558 (Key Words) © {24 (| (Standardization) ~ & EHE %I (Data Model) ~ 43 B AE RS H &
(DERMYS) -~ [ifj7E 28 (Gateway) ~ £ E: %877 23(Smart Inverter) ©



ARETRBHRFBESNBEL T

The Effect of Load Disturbance on Gas Turbine Control and the Improvement
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Abstract

Drastic change of power flow on transmission lines will cause a power swing phenomenon in the
rotor of a generator, also known as power system low frequency oscillation, and drastic output change
of the generator. Taking unit 1 and unit 2 (gas turbines of Mitsubishi M501FMKS8, 154 MW) of Datan
Power Plant as an example, the designed ramping rate for these turbines is 10.2 MW/min (0.17 MW/
sec), but the instantaneous changing load, when affected by low frequency oscillation, may be as high as
15 ~ 34 MW/0.8sec, far more higher than the designed ramping rate. This will lead to over control of the
gas turbines; mismatch between the fuel and the air required for gas turbine operation; and unstable
combustion, even tripping of generators. To ensure the security of the generators, we may use Active
Power Rate Limiter for Control to limit the changing rate of the load signals used for control, so as to
moderate the influences caused by low frequency oscillation on gas turbines, to avoid excessive control

and ensure reliable generation and stable power supply.
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A Feasibility Study on the Use of Mechanical Splices and Headed Deformed Bars in Transmission
Foundation-A Case Study of Cantilever Beam
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Abstract

This research aims to assess the viability of using SA-mechanical splices and headed deformed
bars in transmission towers. The actual single pile-cross beam foundation structure and the latest
Concrete Structural Design Specification 401-110 were used to make six scaled-down cantilever
beam specimens. The experimental variables include whether the rebar in the middle of the beam
uses lap splices or mechanical couplers with or without a 60 cm dislocation and whether the rebar at
both ends of the beam uses standard hooks or headed reinforcement. Flexural tests demonstrate that
the failure mode of the beam, vertical force and vertical displacement at the center of the beam is
subjected to unidirectional and uniformly distributed loading. The results of the tests show that
specimens with SA-grade mechanical splices and headed deformed bars work just as well as the

current practice mode, which uses a lap splice and a standard hook. The above design arrangements
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can provide 1.3 times the nominal bending moment strength and have good deformation ability.
Analytical results demonstrate that the strut-and-tie model reasonably predicts the total vertical
loading. This study summarizes experimental and analytical results for large-scale cantilever beams
with SA-grade mechanical splices and headed deformed bars. The preliminary outcomes indicate
that the results of this study may help improve the quality and safety of on-site constructions, as well

as their compliance with relevant design specifications and standards.
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Research on the EV Development Strategy for Taiwan
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Abstract

In recent years, the emission of global greenhouse gases has continued to increase and results
in dramatic climate change. About 20% of the total CO emission is from the transportation sector,
especially the road transportation, as high as 74.5%. Thus, electric vehicles (EVs) are regarded as
one of the most effective ways to reduce CO, emissions. However, along with the promotion of
electric vehicles, increasing use of charging facilities may have strong impacts on the domestic power
system and load patterns. How to handle this situation is an important task for Taiwan Power
Company. Therefore, this research aims to collect the evolving trends of EVs, analyze the technology
development and business models of various charging and power exchange stations, and evaluate
their impacts on power system peak loads.
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A Study on Exercise Evaluation for NPP Emergency Response Plan During the

Operation and Preparation-for-Decommissioning Stages
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Abstract

To ensure the safety of nuclear power plants and the practicability of Emergency Response Plan
(ERP), the related personnel of the nuclear power plants subordinate to Taipower are required to
perform trainings and exercises corresponding to the ERP every year to comply with applicable
regulations. This project lasts for three years; the evaluation team invites scholars of related fields to
participate in the discussions regarding the procedures and criteria of the evaluation, e.g., rationality,
reality and standards of the exercises. In addition, this project helps Taipower staff develop a new
generic evaluation form. The exercises postulate natural disasters, e.g., typhoons, earthquakes,
lightning strikes, and situations, e.g., loss of AC power, LOCA, accidents of spend fuel pools. As the
results show, the related personnel are proficient in dealing with compound accidents of the like, and
verify that Taipower’s accident handling procedures are sufficient to bring the situation back to

normal.
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Abstract

Decommissioning and demolition of nuclear facilities is expected to generate a large amount of
scrap materials. Most of them are non-radioactive or low-level radioactive, and can be removed from
the facilities by means of conditional and unconditional clearance for further recycling and reuse,
when properly treated. Options such as recycling and reuse provide valuable solutions to the
minimization of radioactive wastes and the maximization of recovering valuable materials. The major
contents of this paper include an overview of the aforesaid two options; regulations and practices
worldwide adopted; experiences of foreign institutions and organizations in recycling and reuse, to
serve as reference for case studies. In addition, from the assessment of the recycling/reuse and
disposal/replacement options and their impacts on health, environment, and socio-economic aspects,
we can understand that the former (recycling/reuse) has great advantages in terms of health risks and
environmental impacts. This paper provides a preliminary investigation on the current status of
international regulations, practices, and risk assessment on waste clearance of nuclear facility
decommissioning, to serve as reference for domestic licensees of nuclear facilities and regulatory

authorities to formulate their practices and strategies.
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