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Energy Storage Planning and Grid Connection Analysis for Renewable Energy in Kinmen
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Abstract

To cope with a large number of renewable energy sources to be connected to the grid of
Kinmen in 2022, Taipower must respond in advance. The major contents of this research include
1) setting the power-type energy storage system, ESS, based on the condition that low frequency
relays won't trip as the generators are subject to N-1 contingency; 2) setting the energy-type ESS
according to the condition that after the power generation (diesel + renewable energy) minus the
load, the residual electricity is stored in the ESS. The results of this study show that when the load
is 38MW during the winter midday of Kinmen in 2022, both the 2MW/1MWh power-type ESS
and the SMW/48MWh energy-type ESS are needed. The ESS installation schedule is reviewed
according to the condition of renewable energy connected to the grid. Finally, the maximum
grid-connected renewable energy capacity in Kinmen under the above conditions is aso
proposed.
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The Study of Using Open Map Platform to Improve the Establishment of Distribution Asset
Management System (DAMS)
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Abstract

Under the influence of the government’s new energy policy and guidelines for energy
transition, the operation and management of power system have become more complicated than
ever. Due to the increasing variety and quantity of power distribution asset management, complex
circuit topology and frequent power dispatch, the current operation management methods are no
longer suitable to meet with the needs of future power asset development and maintenance. We
therefore need to adopt information technology and mobile solutions to carry out inspection

planning and management to achieve the goal of strengthening power distribution asset
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management, operation maintenance, supervision, among other abilities.

I I
Since the power distribution equipment inspection management system has been running for
many years, it is incapable of responding to the updating of operating system and mobile devices.
Therefore, it must be upgraded. However, the use of commercial maps may lead to excessive
promotion costs. Therefore, in this case, an open map platform has been used to improve the
power distribution equipment inspection management system to replace the existing commercial
map platform. In addition to considerably reducing the software license fee, it can also expand the
research and development results. With mobile equipment and communication technology in the
future, the inspection business should be developed toward the direction of mobile APPs, to
improve the efficiency of power distribution equipment maintenance and inspection. In the future,

it will be possible to collect on site power distribution equipment information in real time.
Conclusively, this Distribution Asset Management System (DAMS) based project aims
to analyze and integrate the management needs of the corresponding business unit, and to
establish a webpage platform and mobile apps for DAMS with an open framework to assist on
site staff and managers to fully control the maintenance and operation situations. Through a
systematized inspection management mechanism, it can further increase the reliability and
ability of preventive management of power supply in a more efficient way, and provide

services of higher quality, efficiency and safety.
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Feasibility Study of Renewable Energy Generation Control
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Abstract

Along the way toward energy transition, there will be more and more renewable energy (RE)
connecting to the power system and make severe impacts to the operation of power system and
the quality of power supply. To ensure reliable and stable operation and avoid transmission
congestion, this study aims to simulate the impacts of high RE penetration under various
scenarios in 2025, including the impacts on system transient stability, substation voltage quality,
and transmission line congestion under the situation of N-1 (one line tripping). The Zhangbin
large scale PV system, with installed capacity of 100MW, was selected to verify the feasibility as
RE serves as ancillary services. The operation status of the renewable system under test were
collected and reported to the master station of transmission renewable energy management
system (TREMS). The control strategy of RE, serving as ancillary services, has been derived and
transmitted to PV gateway and smart inverters for RE output and power factor adjustment. In this
study, virtual RE synchronous generation control modes had been successfully demonstrated. It is
expected that the results of this study may serve as important reference for Taipower to enhance
its system operation capability in the future.
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A Study of Generator Model Parameters Validation Methods and Cases of Unit Testing
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Abstract

Power system models are important for system stability and safety analysis. The model itself
and the accuracy of parameters will affect the results of simulation. In 1996, a blackout
happened in Western North America. During the post-accident reviews, it's found that the
simulation results were very different from the measurement records. Since the generator models
were inaccurate, the system simulation cannot prevent the happening of the accident. Generally,
power system models consist of steady state models, dynamic models, and electromagnetic
transient models. Dynamic models include generators, excitation devices, governors, and power
system stabilizers. Measurements are needed to validate the models to ensure the models
accuracy. This research focuses on how to measure generators. In this paper, we measure thermal
and hydraulic generator unitsto verify the methods and difficulties of generator modeling.
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An Analysis on the Development Trend of B2U Technologies for EV Retired Lithium-ion Batteries
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Abstract

Global electric vehicles (EVs) are mainly driven by high-energy density lithium-ion
batteries. When trying hard to improve the performance of lithium-ion batteries and to reduce
costs by mass production, many international organizations, research ingtitutions, car
manufacturers and battery factories are also considering utilizing the concept of circular
economy, such as refurbishing and utilizing retired batteries as grid-level energy storage systems,
the Battery Second Use (B2U), to meet the purposes of stabilizing the output of intermittent
renewable energy, extending battery lives, and reducing emission of Greenhouse gases by
avoiding the production of new batteries.

This article discusses the application fields, innovation trends and prospects of B2U
technologies, and the safety maintaining standards, when applying to energy storage systems, to
serve as areference for TPC.
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An Analysis of Low-income Households' Home Appliances in Taiwan
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Abstract

The research is based on the study of "the Year 2019 Survey of Household Electricity
Consumption Behaviors' by ITRI GEL. The households under survey were sorted by their annual
incomes and divided into five groups to analyze the characteristics and differences of their home
electrical appliances.

As the results of the survey indicate, the average quantity of electrical appliances of the highest
income group is 40, the lowest income group 24, and the difference between the two groups 16. In
addition, the percentage of the highest income group owning level 1 air-conditioning product is 70.2%,
the lowest income group 46.7%, and the difference between the two groups 23.5%. As the data show,
the proportion of households with the highest income has higher percentage of energy-saving
appliances.

However, in terms of the time span owning aged/inefficient appliances, the survey results indicate
that the lowest income group has longer time span owning aged/inefficient appliances than the highest
income group. For example, the percentage of owning air conditioners that have been used for more
than 10 years, the lowest income group is 56.03%, the highest income group 38.41%, and the
difference between the two groups 17.63%. For refrigerators that have been used for more than 10
years of use, the lowest income group is 50.04%, the highest income group 37.70%, and the difference
between the two groups 12.34%. The data also shows that low-income households have lower energy
efficiency in terms of home appliances, and the houses of lower income households incline to be
timeworn. The results of this research concludes that electrical health check may benefit low income
and low-to-middle income households in the ways of better life quality and higher energy efficiency.
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A Fuzzy Decision Analysis Model to Strengthen Public Utilities' Public Relations Strategies
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Abstract

To be in line with social expectations, establishing, maintaining and developing public
relations (PR) are indispensable for enterprises to dynamically adjust their business operations.
PR not only helps maintain harmonious relation with the public, but also enables smooth
implementation of public construction. To explore the status quo of public utilities PR, this
research develops a set of fuzzy multi-criteria decision making (FMCDM) and uses Fuzzy quality
function deployment (FQFD) to establish a research framework. In addition, this research uses
consistent fuzzy linguistic preference relations method (CFLPRM) to measure the key success
factors of the PR, current performance and strengthening strategies of TPC. The said analysis
model may serve as a reference guide for developing public utilities PR. As the research results
indicate, gaining public trust is the most important factor to ensure the success of PR.
Nevertheless, to gain public trust, TPC shall not only upgrade the image and capability of their
PR personnel, but also improve the transparency of its engineering information..
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Improvement of Severe Accident Simulation and Guidelines for Nuclear Power Plants
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Abstract

This project was funded by the Department of Nuclear Safety of Taiwan Power Company
and conducted by the Division of Nuclear Engineering of INER. The project lasted for two years,
from 2019 to 2021. The primary purposes of the project are to update the MAAP5 mode,
establish the spent fuel pool model of Chinshan, Kuosheng, and Maanshan nuclear power plants
(NPPs), and improve severe accident management guidelines (SAMG) of Maanshan NPP. The
project will not only improve the plants capabilities of simulation and accident management
regarding severe accidents, but also fully establish their accident simulation analysis techniques
under various power conditions, strengthen the content of emergency drills, and enhance the
safety of power plant operations.
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