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Development of Fault Location Techniques for Submarine Transmission Lines
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Abstract

With the rise of green energies, offshore wind farm construction is booming in many
countries. Thus, submarine cables between offshore wind farms and the onshore power grid
have played a key role in power transmission, e.g., the 161 kV submarine cables connecting
power systems of Taiwan and Penghu. Accordingly, issues of reliability and robustness of
submarine cables are highly concerned. To this end, this paper aims to assess the feasibility of
identifying the fault location of submarine cables, based on a synchronized two-ended fault
location technique and a new algorithm that further takes submarine-cable coupling and
unsynchronized sampling into account. As a result, this paper presents a new fault location
technique capable to precisely identify the fault location-unaffected by unsynchronized
measurements caused by digital relays, free from iterative operations, no assumptions required,
and simultaneously analyzing the feasibility of optical fiber sensing. The results of this study

shows that when fault locations of submarine cables may be accurately identified, the
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engineering efficiency of repair ships can be enhanced, and reliability of offshore power
systems improved.
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Abstract

Since voltage-withstand tests for the 58 km long Taiwan-Penghu 161kV submarine cable
are beyond Taiwan Power Research Institute’s (TPRI) capability, Taipower initiated a turnkey
project to procure HVAC tests for the six submarine power cables. As specified in the contract,
the HVAC tests can only be conducted with voltage-withstand test equipment in compliance
with International Norms of IEC 60840-2004. Given that it is the first time that Taiwan Power
Company adopts brand new Automatic Variable Frequency AC Resonant Test Equipment made
in Europe, this article would like to introduce the theory and practice of Variable Frequency AC

Voltage-withstand Test for cable conduits to serve as reference for TPRI’s future practice.
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Influence Evaluation of Press-in Caisson Construction Method for Structures-An Example of

Nankan River and Its Tributary’s Pipe Jacking Construction
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Abstract

To execute the 161kV Datan-Shin~ Linkou Underground Conduct Construction Project,
part of the Datan Combined Cycle Power Plant Expansion Project, the XLPE 4-circuits
multiple-conductor 161kV underground cable from Datan G/S to Linkou G/S had been planned-
the project is about 30 km long and divided into three work areas. This paper aims to introduce
the third work area (TWA). The length of TWA is around 7.5 km, divided into line A
(northbound) and Line B (southbound), and when passing through the Nankan River and its
tributary, pipe jacking construction method had been applied. The said project may serve as an

reference for evaluating the influence of press-in caisson construction method on highway

bridges using Plaxis 2D.

B 9 55 (Key Words) : i/ #i3 ji T.(Pipe Jacking Method) ~ JBE A = JJ( #6 (Press-in Caisson
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A Study of Seismic Performance Evaluation and Retrofit of Main Building Retrofit of
Taipower Headquarters Applying ASCE 41-13
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Abstract

This paper takes the seismic retrofit of the main building of Taipower headquarters as an
example. The said building was built according to specifications and standards of that time, and
is no longer in complianc with the latest regulations. Besides, the building pertains to the first
type buildings specified in Seismic Design Specifications and Commentaries for Building
Structures. Therefore, it is necessary to perform seismic performance evaluation and seismic
retrofit, according to the procedures and methodology specified in ASCE 41-13, titled Seismic
Evaluation and Retrofit of Existing Buildings, and the regulation of the Seismic Design
Specifications and Commentaries for Building Structures. Worth mentioning, Taipower once
entrusted Sinotech Engineering Consultants with a detailed seismic evaluation of the building in
2008, and the retrofit was completed in 2010. Considering the specifications of seismic
performance evaluation and retrofit have been amended, we compare the influences caused by

different specifications too.

o 858 (Key Words) : fifZZ:¥ili(Seismic Performance Evaluation) ~ ifiZs 4TEFli(Detailed Seismic
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Application of SFs Emission Reduction Methodology for Domestic Power Facilities
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Abstract

In this study, we established a set of SF¢ emission reduction inventory checklists
and related supporting documents based on the maintenance and operation of SFg
recovery equipment over the years for Taipower's hydraulic, thermal, nuclear power
plant, power supply and business units. In accordance with the Methods for Reducing
SF¢ Emission Reduction by On-site Recovery of Electric Equipment (TM003) enacted
by the Environmental Protection Administration, Executive Yuan, we accomplished the
SF¢ On-site Recovery and Reduction plan. After internal audits and obtaining
certification statement issued by a third party verification company, the application of
the offset project was submitted to the EPA on November 23, 2019 (project code
B0000251), to complete the registration procedures.
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With assistance of this research, the reduction project passed EPA’s registration
review on December 31, 2020. The crediting period of the reduction project is 10 years
in total. The relevant documents provided by relevant departments must be kept for at
least 2 years from the end of the crediting period. In conjunction with Taipower’s SFg
management system, this research had helped Taipower accomplish the tasks of
establishing a set of sulfur hexafluoride emission reduction inventory and audit
management system to reduce SFs emissions and strengthen the performance of
recycling and reuse, passing the verification procedures of international certification
companies, and submitting the reduction project application to the EPA to obtain carbon

rights.
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Investigation on the Effect of Air Pollutant Emissions of Ambient PM; s and Heavy
Metals for Linkou Coal-fired Power Plant
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Abstract

To enhance the public’s recognition towards domestic power plants’ efforts in
reducing air pollution, this research conducts a long term monitoring on Linkou
ultra-supercritical coal-fired power plant’s ambient PM; s, heavy metals, soluble ions, etc.
The air quality and receptor models are then used to analyze the source
contributions-Linkou Power Plant (LPP) as the upwind site and the Kengkou station as the
downwind site, during the months of northeast monsoon, from October to April next year;
in the months of southwest monsoon, on the contrary. We conducted two samplings from
October to April during this study; each lasted for at least 21 days, in total 114 daily

samples collected in the two years. From May to September during this study, there
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conducted another sampling, also lasted for at least 21 days, in total 69 daily samples
collected. Through this long-term study, it is hoped that the impact of LPP on the
surrounding ambient air quality can be further understood. The PMF receptor model will
be used to analyze the source contributions of PM; s and heavy metals to assess the impact
of pollutant emissions from LPP. In addition, through the simulation of CMAQ three
dimensional grid air quality model, and the statistical analysis of air quality data retrieved
from the stations of the air quality districts of north Taiwan and Hsinchu and Miaoli, the
influence of PM, s emission of power plants on the ambient air quality may be further

understood.
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A Study on the Cost Allocation Mechanism of Electricity Dispatching Service Fee
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Abstract

This paper aims to explore a proper cost allocation mechanism for market operation
service fee. Along with the establishment of Electricity Trading Platform (ETP), new
measures of system operation (SO) and market operation (MO) services have been launched
by the ETP. To enforce the user-pays principle, the cost allocation mechanism of these
services needs to be reviewed. This study proposes a cost allocation method after reviewing
foreign cases and integrating the embedded situations of the electric market in Taiwan. In
2019, the cost ratios of SO and MO services were 92.71% and 7.29% respectively.
Currently, the calculation of SO fee uses total load demand as the denominator, which is not
suitable for calculating the fee of MO service. Therefore, this study proposes that the
calculation of MO service fee shall use ETP market demand as the denominator to recover

its costs from market transactions.

W # 55 (Key Words) : L & (Electricity Trading Platform) ~ % 4 73 # (Costs
Allocation) ~ 88 J1 & & (Electrlclty Dispatching Fee) °
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