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Abstract

This study aims to explore the path of renewable energy (RE) under climate change
and 2050 net zero emissions (NZE). The contents of this study comprise issues of climate
change and energy transition, preparation of Taiwan government, the NZE paths put
forward by IPCC and IEA, etc. The said contents may serve as reference for Taipower to
cope with the challenges initiated by climate change and NZE.

BE $2 55 (Key Words) @ F4:£EJ5 (Renewable Energy) ~ %[ 558 (Climate Change) ~ JF#ZEHE
W (Net Zero Emissions) ~ Ei|Z% H = =gk (Nationally Determined Contributions, NDCs) ~ fi% THEL
(Carbon Budget)

*
o>
Ji
&
S
»
ay
%
S
2
o
=

2

%



= B

5B AR 4 2 TEC 61850 1% 3% % v 547

A Study of IEC 61850 Based Distribution Feeder Protection Schemes

BRE R 5k B AR A * A E* PRBL & *
Chen, Wei-Guang  Chang Liao, Chun-Kuei Xu, You-Ning Chen, Fung-Fei

W O=E

Wi 2 528 B Py 2 AR R s A - TSR BR SR N F R ATEC 61850 B PR AR AE DL 3 R 8 8
AT B BB Rl IE BEeh B - AN EE & BN EUR - THEENIEC 618504248 » 4By
FEfE i BEIEC 618508 B fr - A BB (LAVIERE - Fr 1 akst LA MM - FI (L
AR » BN E A FHIEC 6185014 I A F MR » N &R EIM A 28
TEERETORER S -

KIS 48 TIEC 618507 BRI ACHA B a fh ek HAVIHER - G SE SR BISMHERBE SR - Bt
IEC 6185042 % tf 38 FH ¥ {1 & |a] 8% B8 A7 55 {4+ (Generic Object Oriented Substation Event,
GOOSE):# &R £ fla Y B BB Fy 2 B JE L AE T 5T » I EL i B B o PAoy A -

Abstract

Along with the evolving substation communication technologies, worldwide electric
utilities have successively adopted international standards of IEC 61850 in the aspect of
developing substation automation technology to be in line with smart grid. To cope with
government policies, Taipower has been actively promoting IEC 61850 standard and building
IEC 61850 substations in Taiwan. Through the advantages of digitization, e.g., greater design
flexibility, standardized data models, may now allow electric utilities to utilize the advantages
of IEC 61850’s interoperability to realize protection coordination between multiple intelligent
electronic devices from different brands.

This paper introduces the principles of IEC 61850 in data exchange and communication
protocols, the practical applications and scenario analysis of the Generic Object Oriented
Substation Event (GOOSE) communication technology regarding IEC 61850 standards for

substations.
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A Case Study of Long-distance Curved Pipe-jacking Method
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Abstract

Underground pipelines are dense and complex in metropolitan areas. It is apt to affect
the quality of life of neighboring residents while adopting open-cut pipeline construction,
and it also cause traffic jams and noises as well. In order to avoid the abovementioned
situations, the trenchless method may be considered. This article aims to introduce the
trenchless construction method of small-diameter curve pipe-jacking construction in the
case of "Beigang ~ Sihu Double Divergent Line of Penghu 161kV (Stage 3) Electricity
Cable Duct Design and Construction Turnkey Project” The empirical formula analyses are
recommended by the Japanese Sewer Pipe Channel Pipe-Jacking Technology Association to
illustrate the design and applications of small-diameter curve pipe-jacking construction
method, along with relevant construction steps, practical operation of installing PVC pipe
within RC pipes, and grouting in RC pipes. In view of the fact that there are only few cases
of small-diameter curved pipe-jacking (double-layer) excuted in electricity cable duct
construction work, it is expected that this article may serve as reference of relevant

technologies and experiences for similar projects in the future.
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Effect of EMF on Human Health: A Science-based Clarification
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Abstract

Power-frequency electromagnetic fields (EMFs) have long been a topic of public concern
and protests are thus mounted from time to time. First, engineering solutions, such as using high
conductivity or permeability metal shielding to reduce EMFs, may not be cost-effective.
Actually, the best strategy is to compare power-frequency EMFs with those caused by natural
phenomena. Since the former are much greater than the latter, there is no need to be afraid.
Second, as the World Health Organization and the US National Academy of Sciences indicated,
so far there is no evidence showing that power-frequency EMFs are harmful to human health.
Still, some people may demand absolute safety, which sounds reasonable but unrealistic. Life
itself is full of risks, and there is no absolute safety. But some people just lack this risk
perception or they just choose to ignore the facts. Correspondingly, science can’t prove absolute
safety, because it can’t prove the “null hypothesis.” Third, the International Agency for Research
on Cancer in 2002 claimed that power-frequency EMFs were possibly carcinogenic. It blowed
the science community out of the water, because “possibly” was encompassing. This paper,
synthesizing scientific evidences and reasoning to create the principle of technology
applicability, looks forward to summoning up a new paradigm of risk perception- hopefully may

clarify the subtle connotation of “possible” and dissipate the doubts.
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Factors Influencing the Electricity Consumption of Residential Sector under COVID-19
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Abstract

Affected by the COVID-19 pandemic since 2020, the electricity consumption of residential
sector in Taiwan reached a historically high of 52.7 GWh in 2021. The research explored the
result through the efforts of literature review, data analysis, and key-factors researching, such as
the lifestyles and energy consumption behaviors of the public under the influence of pandemic
from the ITRI GEL’s research titled "2021 The Survey of Household Electricity Consumption
Behavior". As this research indicated, the electricity consumption of residential sector has been
influenced by the factors of climate changes, family structure, and the number of confirmed cases
for the short term. Moreover, lifestyles and behaviors may also affect the use time of electric
appliances, such as cooking at home more frequently consuming more power. In addition, high
percentage of inefficient electric appliances within houses more than 30 years old and
low-income households may be the causes of the increase of electricity consumptions. As follows
are our suggestions: strengthening the promotion of climate adaptation, disseminating
information associate with smart appliances, enhancing the promotion of energy efficient
appliances, energy saving tips, and appealing to the public regarding behavior change. For

households of old houses, low-income families and solitary seniors, home energy diagnosis and
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energy poverty upgrade program may help secure their quality of living. Last but not the least,

phasing out inefficient electric appliances and promotion of energy conservation programs may
also help saving the electricity bills of households.
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PV Module Recycling Using Inductively Coupled Plasma Technology
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Abstract

In recent years, renewable energy (RE) technologies such as solar have been
acknowledged as priority development projects to realize the energy transition in Taiwan.
According to the government’s planned target, the percentage of RE generation and the
cumulative installed capacity of solar photovoltaic (PV) shall reach 20% and 20 GWs
respectively, to enable rapid installation of PV modules. Nevertheless, this will
consequently lead to a fast growing amount of solar panel waste (SPW). According to the
estimation of the Environmental Protection Agency under Executive Yuan, there will be
more than 10,000 and 100,000 metric tons of SPW respectively in 2031 and 2043. Thus, a
thorough waste removal strategy is urgently needed. To seek proper treatment of solar
panel waste to avoid harmful influences to the environment, such as landfills, this study
aims to develop technologies for SPW recycling. In this project, an inductively coupled
plasma system will be applied to pyrolysis ethylene vinyl acetate (EVA) in solar
photovoltaic module, and valuable metal materials, such as copper and silver from the
wasted solar photovoltaic module, will be refined. Glass in solar module will also be

melted to produce vitreous fiber by nozzle blowing method. By filling in the vacancy of the
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end-stream treatment problems of optoelectronic technology, this study may not only make
contribution to circular economy, but also serve as a good demonstration for the

sustainable development of optoelectronic semiconductor industry.
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A Study on Power Line Communication and Case Analysis of 345kV Cable Tunnel
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Abstract

This study aims to discuss the principles, standards, and impacts of the quality of PLC
communication, along with useful cases. In the feasibility study of applying PLC to a 345kV
Extra-High-Voltage (EHV) substation cable tunnel of Taiwan Power Company in Wuja,
Kaohsiung, a 110V power circuit loop in the cable tunnel is considered to measure the system
throughput of PLCs.
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