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Abstract

To cope with renewable energy (RE) development policy of the government, the Bureau of
Energy later announced the targets of RE development- 30.161GW in 2025 and 45.161GW in
2035. To alow a great volume of RE connected to the grid, the infrastructure of power system
shall be strengthened and more advanced grid control technologies deployed to ensure the
stability of power system operation. This article aims to introduce the requirements for power
factors and the reactive power compensation facility and management mechanism of RE to be
connected to the grid. To verify the reactive power control capability of photovoltaic (PV)
facility, case studies of certain areas are discussed in this article. The study of reactive power
compensation capacity has been defined in each scenario, and reactive power compensation
ability and equipment analyzed. Depending on what kind of reactive power improvement strategy
we adopt, the case studies will be comprised of the reactive power compensation equipment
model, the active power model, the reactive power model, and the night operation mode. PV
systems are capable of providing reactive power to the grid when a system failure occurs. A
triple-win situation amid users, RE developers and Taipower may be attained.
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Abstract

Big data analysis and its relevant applications have become an important technology
development trend in recent years and will bring opportunities in all aspects to the economy and
society.

In the era of Internet of Things (I0T) and digital economy, datais the core of business.

The great amount of data of Taipower is an important asset for the company and the society.
Effective use of the data may contribute not only to the development of the electric power
industry, but also the operation of Taipower and the public’s understanding and recognition of the
industry.

Based on the considerations of coping with the government’s policy of promoting big data
applications, accelerating the company’s big data development and creating more data value,
Taipower started executing a program named "the Big Data Analysis Application Case Study"
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I since 2019 to deepen its applicationsin data analysis. I

Since 2016, when Taipower first started “the Application of Big Data Analysis Case
(Deepening) Project”, the project has pushed forward al kinds of data hackathon to put into
practice data governance.

To extend the spirit of data-driven innovation, the project held the first Taipower Internal
data competition, "the Big Data Talent Development Camp”, in 2019. We would like to see the
employees of Taipower learn from the camp, explore the value of data, help improve Taipower’s
operating efficiency, create more innovative products and services, improve data quality, cultivate
big data teamwork talents, promote the applications of power data, and explore the company’s
datavalue
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Abstract

Taiwan Power Company(TPC)is responsible for the mission of supplying power stably and
safely in Taiwan. Based on the energy diversification, to promote the efficiency of electricity
generation, TPC planned to build two units of 800 MW AUSC boilers in southern Taiwan in 2012,
which were incorporated into the electrical grid in 2018, and then the power supply became stable.

Unfortunately, the boiler tubes leakage was found at the weld bead of PSHI Header during the
1% boiler hydrostatics test of the new unit in August 2015. To find out the root cause, TPC
conducted the tube failure analysis and non-destructive testing, which include completing
Metallographic/Chemical Composition/Hardness Test on weldment, etc. Finaly, it was found that
the foreign OEM-authorized company misused welding material on the header, leading to major
quality defects. While facing the power shortage, TPC set up the task force with the professional
members who were from different departments(DNFPP, NPCO, DOG, PERAM and
TPRI)immediately. The task force aimed to draw up a comprehensive welding quality control plan
and worked out a complete implementation strategy for repairing welding defects with OEM,
including returning to the OEM for remanufacturing, on-site welding repair, and applied various
Non-destructive methods, such as PMI, VT, PT, MT, ET, RT, etc., for the repair process control and
retroactivity management(production/rework). With the quality and safety ensured, the units were
incorporated into the electrical grid, and the crisis of power rationing was relieved eventually.
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Investigation and Measurement of Differential Protection Relays' Operation Characteristics
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Abstract

Differential protection relays (DPR) have been widely adopted in power system protection-
among the applications, especially power transformers. Functionally, DPRs compare the phase
currents on both ends of a failed transformer, and send a signal to trip circuit breakers when the
differential current exceeds the set value. The transformer in this way may be isolated from the
system to prevent a catastrophic accident. Thus, it is crucial to verify the operation characteristic of
DPR to make sure the differential protection parameters are properly set. In our study, we applied
three different methods to measure the operation characteristics of a DPR, SPAD 346C DPR
manufactured by ABB. We carried out two of the methods by using a commercial software
(SW), the Omicron's Test Universe with hardware (HW) CMC356, and the Doble's F6Test with
HW F6150. The third was an original one- we extracted the operation characteristics step-by-step
by afundamental test macro-PRAMPI in Doble' s Protest.
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EU Green Deal: The EU Carbon Border Adjustment Mechanism
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Abstract

In a climate change report released in August 2021, the Intergovernmental Panel on Climate
Change (IPCC), an intergovernmental body of the United Nations, points out that human activities
are responsible for temperature rise of 1.1°C, caused by emission of greenhouse gases since
1850-1900 ; and in the coming two decades, the global temperature rise will reach and exceed
1.5°C. The report further predicts that when temperature rise reaching 2°C, extreme climate will
occur more frequently and cause negative impacts to agriculture and human health. To respond to
the imminent threats, countries such as EU and USA have claimed to achieve net zero emissions
by 2050, while China by 2060. How to achieve this difficult task in time? EU, USA. and China
have come up with carbon pricing aiming at high carbon emission industries. To catch up with the
said globa trend, Taiwan government has recently claimed Net Zero Emission by 2050. It is
crucia for Taiwan to understand the feasibility and effectiveness of carbon pricing mechanisms,
been proposed or put into practice around the world. In light of this, we select EU’s carbon border
adjustment mechanism (CBAM) as an example to analyze to serve as reference for the planning of
carbon pricing, either carbon fee or carbon trading, in Taiwan.
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Abstract

After the revision of the Electricity Act in 2017, it is expected that there will be more new
market participants entering the market and the market share and revenue of Taipower, Licensee
of Public Retailer (LBR), will be thus diluted. To cope with the new marekt situations, Taipower
shall not only pay attention to potential market competition and reinforce competitiveness, but
also promulgate diversified customer services and look for strategic alliances to ensure niche
markets. The purpose of this study is to collect information regarding common practices of
marketing channels and strategic alliances of electricity retailers in magor countries, such as
CdiforniaUSA, UK, Japan, and Singapore, to serve as reference for Taipower.
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Abstract

This study utilized the Level 3 geographical classification open data provided by the
government to analyze the impacts of living comfort levels and household electrical appliance usage
pattern on energy consumption in Taipel City by applying the statistical functions of R analysis,
e.g., clustering, correlation, and decision tree. The results of this study are divided into four major
groups. The main findings of this study are as follows. The 1¥ and the 4™ are the predominant
groups-respectively 513 and 325 observed values. As the correlation analysis indicated, electricity
consumption was positively correlated with the factors of income tax, the number of industries and
businesses, and the population aged 65 and above. Nevertheless, the floor area and the population
aged 15-64 had a negative correlation. As the results of decision tree analysis indicated, the
electricity consumption of various groups were significant different. The 1% group was affected by
need for comfort in summer and long-term use of electrical appliances, and the electricity
consumption of the 4™ group was relatively low due to the socioeconomic background and energy
conservation awareness of the residents, despite other influencing factors such as concrete buildings,
long-term electrical appliance usage, and not using grade 1 energy efficient appliances. The
aforesaid findings together with agent-based model (ABM) simulations may be used to predict the
relationships amid socioeconomic status, usage time of electrical appliances, and future energy
demand, and serve as reference for the government’s housing departments in devising new carbon
reduction strategies and improving the effectiveness of residential energy-saving subsidies.
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Abstract

Accompanied with increasing electricity demand in recent years, TPC has encountered with
difficulties in the aspect of substations and transmission facilities expansion. To maximize the
power transmission capacity of existing transmission lines, under the premises of ensuring security
and stability of power supply and equipment protection, overload protection equipment (50+2)
have been used on a large scale. This article aims to introduce our experience in using
Spanish-made Ingeteam EF-LD relays to achieve 50+2 protection functions. The functions in this
article have been verified to be feasible after repeated testing of overload conditions and may serve
as reference for the other power supply branch offices of the company.

FHSEEE (Key Words) : &EEZ(Relay) - 50+2 i (7::%(50+2 Overload Protection) ~ Zith ik (Local
Trip) ~ Zi7&Hk(Remote Trip)

*
T
3'9::
=3

&

N
)
=
T
=3
o)
St
1\4
X
)
e
e
@
bl
&
&



Ars R Er» LA

Electricity Consumption Analysis of Basic Metal Manufacturing Industry
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Abstract

The basic metal manufacturing industry (BMNI) is featured with high electricity demand and
consumption. Its electricity consumption is concentrated and consumed by a small number of
customers. This article summarizes the electricity consumption profiles of BMNI, utilizing smart
meter data of high-tension (and above) customers to analyze their load patterns and electricity
consumption. The content of this study includes: 1) apply the method of cluster analysis to identify
potential customers for further load transferring, 2) analyze and present the customers peak and
off-peak consumption with visual graphs, and 3) utilize the implementation results of demand
response measures to analyze the relationship between BMNI and the loads of power system, to
serve as reference for the planning and implementing of demand-side management (DSM)
programs.
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Abstract

This study aims to explore the differences of various containers and containers qualified for
radioactive waste (RW) from decommissioned nuclear power plants (NPPs) from a legal
perspective; analyze the characteristics of containers currently in use; and discuss the necessity of
destructive drop tests. It is expected that the results of this study may serve as reference for
Taipower’s practices in RW container purchasing and manufacturing.

The findings of this study are as follows. (1)By purpose, containers may be divided into
different categories, e.g., storagecontainer, packaging container or transport package, and disposal
container. Containers in complying with storage/transportation regulations can be directly
transported after packing. Storage containers and transport packages in complying with the
regulations of repository acceptance can be deposited upon their arrival at the repository. Storage
containers and transport packages used for disposal do not mean they may be treated the same way
as disposal containers. Disposal containers have their own regulations to comply with. (2)
According to “the Regulations for Safe Transport of Radioactive Materia”, transport packages may
request testing and obtain license of permission. Nevertheless, current regulations on storage
containers and disposal containers do not specify the testing methods and standards. (3) The
functions, diagrams and test verification of various containers are specified in their licenses of
permission to assure the promise of quality. However, whether destructive tests are necessary for
subsequent purchasing/manufacturing practicesis pending.

This study is benefit for clarifying container classification, container application and container
design.
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Abstract

This study investigated the changes of macro-benthic fauna and the environment of the open
waters of the Chin-shan Nuclear Power Plant (the 1* NPP) and the Kuosheng Nuclear Power Plant
(the 2" NPP) from 2019 to 2020. As the results indicated, the benthic fauna of the 1% NPP was
influenced by the sediment environment. The shut-down of the 1% NPP had no influence on the
benthic fauna. As for the 2™ NPP, the characters of sediment, such as mean grain size, sorting
coefficient and silt-clay content, were the main factors influencing the structure of the benthic
fauna. The interaction between inlet-outlet and season was mainly influenced by the difference of
biological factors, such as species richness and density, and the environmental factors, such as
mean grain size among others, between the inlet and outlet. A possible reason is that the 2™ NPP
has a relatively enclosed nearshore environment, so that the influence of different positions inside
the embayment is higher than that of seasonal changes.
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