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Research on the Lightning Protection Level of Wind Turbines in Taiwan
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Abstract

This study makes use of the practical lightning data of the regions where wind turbines
are located in Taiwan to formulate the evaluation of lightning protection in accordance with
international standards, that is the “Evaluation Approach of Lightning Protection in
Maximum/Minimum Current” as defined in IEC 62305, in comparison with the “Parameter
Estimation Evaluation of Lightning Protection” as prescribed in IEC 61024-1. The evaluation
shows that it is essential to analyze the Lightning Protection Level of wind turbines in Taiwan
based on historical statistics of lightning energy data. In this paper, we propose properly
keeping the lightning energy data over the years for big data research in the future, and also
verify the feasibility of the evaluation approach adopted in this study. Furthermore, the study
can be applied to the selection of the sites for wind turbines, the formulation of parameters for
lightning protection specification, the reference basis for partial protection, and the
formulation of reasonable annual average flashes of lightning, etc. for reference of further

improvement and research of wind power development in Taiwan.
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Abstract

The new Unit No.1 of Linkou Power Plant is the first supercritical unit in the system of
Taiwan Power Company (Taipower), and also marks an important milestone in power
development of Taipower. It is essential to set up an efficient management and follow-up
mechanism for easy retrieval from the complicated documents of commissioning and enormous
data of the new Unit.

To ensure commissioning procedures of different stages being systematically and
completely transferred from senior staffs to junior ones, an E-management and information
platform has been built up for well managing the database of operation and maintenance guide,
standard operation procedures, training courses, cross check items and complex procedures and
report of commissioning, etc.

The E-management and information platform can also serve as a reference for al the
thermal power plants of TPC to smoothly implement commissioning procedures in the future.

FR#EEE(Key Words) : #kO& & i (Linkou Power Plant) ~ E (L& /&1 & (E-Management and
Information Platform) - S zztiE## E 1|75 (E-Management for Linkou Power Plant Commissioning) -~ 25
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Advanced Multifunctional and Automatic Fault Locating System of
161 kV Transmission Network
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Abstract

Taipower Company has completed the installation of digital relays on all of the buses of
161 kV transmission lines by the end of 2007. The embedded fault locating function of the
installed digital relays, however, can be upgraded so as to decrease the equipment repair time
for the crew and shorten power service restoration time.

Based on a new proposed fault location algorithm and the Taipower intranet technique,
this project is intended to develop an advanced window- and web-based multifunctional fault
locating system for 161 kV transmission lines. The developed system can provide the users
with the function of acquiring and modifying the real-time power information in a convenient
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way by the websites, locating the fault easily and quickly, and thereby reaches the goal of
enhancing the power reliability and security of the Taipower 161 kV transmission system.
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Abstract

This article reviews the essence and characteristics of Building Information Modeling
(BIM) , and examines the present status of its utilization in Taiwan and especially at
Taipower. By exploring the effect of applying BIM to the transmission and distribution projects
of Taipower, it reveals that BIM has positive values in both lateral integration of information
among various professions and longitudinal connection with various stages of Life-Cycle
Engineering for management.
It is suggested that BIM be further implemented in the Transmission and Distribution
system of Taipower, and be incorporated with the application of automatic monitoring, early

warning, and disaster prevention measures to assure the quality and safety of power supply.
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The Study of Conflict Management Models of Utilities’ Public Relations
— Public Protests against TPC Transmission and Substation Projects
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Abstract

This study applies conflict management theories to explore public protests against Taiwan
Power Company (TPC) transmission and substation projects. It explores the factors of the
inherent meaning, implications, and conflict management strategies in each conflict event and
proposes a new conflict model in the end. The study adopts the literature review for analysis,
in which representative protest events from 1991 to 2015 against TPC were collected. The
study investigates the response patterns and negotiation strategies adopted in each conflict case
and finds that the demands of the public in those protests can be classified into three
categories: "economic demands’, "non-economic demands' and "by non-economic demands".
According to the intensity of public protests and the amount of economic demands, the study
establish a "Conflict Matrix Solving Strategy"”. The effectiveness of this “Conflict Matrix” has
been confirmed by interview with outside experts and analysis on the questionnaires of this
study. Moreover, the studies on the major causes of the conflict events indicate that some of
existing laws and regulations have been outdated, and that a lot of technocrats tried to persuade
the protesters merely by using professional knowledge, neglecting the public’'s feelings or
perception toward the likely damages that might result from the installation of power
transmission equipment.
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Electric Power Poles Used as Artificial Reefs: An Investigation and Study
of the Resource Enhancement (11)
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Abstract

During 1997~2009, Taiwan Power Company installed 18,517 units of electric power pole
reefs (EPR) in total at 22 artificial reef (AR) sitesin the waters around Taiwan to improve fish
habitats and inshore fishery resources. During 2010-2013, a number of underwater surveys
were carried out at 14 artificial reef sites, including Da-wu-lun, Wang-hai-xiang (off the shores
of Keelung City), Ye-liu, Shen-ao, Ao-di (off New Taipei City), Bai-xin (off Miaoli County),
Wu-jia (off Taichung City), Yong-an (off Kaohsiung City), Yan-liao (off Hualien County),
Zhu-hu, Yi-wan, Xiao-gang, Gui-wan (off Taitung County), and Hai-Kou (off Pingtung
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County). In total, 95 sets of standardized data were obtained from these surveys. The data

showed both the geographical location and reef type affected fish assemblage. As far as the

locations are concerned, the ARs in the eastern waters had an average 182kg of fish standing

stock (with a median of 102kg) - ranking as the most effective ones in terms of fishery

resources enhancement. The ARs in the southern waters (with an average of 161kg and a

median of 81kg) came in second, followed by those in the western waters (with an average of

80kg and a median of 60kg) and the northern waters (with an average of 47kg and a median of

42kg). Asfar asthe types of AR are concerned, the EPRs recorded an average stock of 127.1kg

(with a median of 87.1kg), the steel-frame reefs recorded an average stock of 151.6kg (with a

median of 84.8kg), the concrete blocks recorded an average stock of 80.6kg (with a median of

14.4kg), and the warships/junk-boats recorded an average stock of 64.3kg (with a median of
44.1kg). It demonstrates that the EPRs and steel-frame reefs had similar higher averages and
medians in its fish stock than those at the concrete block reefs and warships/junk-boat reefs.

Since building a steel-frame reef costs more than a EPR of equal space, the EPR is therefore

recommended as the main type of artificial reef for the future application. Other types of

artificial reefs can be selected as supplementary materials, depending upon varing site

conditions, so as to optimize the effectiveness of AR installation.
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Fault Analysis and Improvement of Low Voltage Street Light Switches
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Abstract

The purpose of this project is to analyze the load on-off behavior of various types of street
lights and their effect on street light switches as well as the possible fault causes of street light
switches. Meanwhile scenarios of fault prevention will be proposed in order to make
modification of the specifications of light switches material. The first step of this project is to
collect the damage causes of street light switches and analyze the damage causes. This project
also collects information of street light management and discusses the design of current street
light switches circuit and their specifications. Moreover, the effect of the on-off behavior of
various types of street lights (including mercury lamp, halogens lamp, fluorescent lamp,
sodium lamp, metal halide lamp and LED) on street light switches is analyzed. Load analysis
of street light switches as well as the load management strategy will be executed. Besides,

relevant equipment is used to conduct experiments to analyze the effect of power quality,
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temperature, and humidity on street light switches in order to propose an improved inspection

procedure. Finally, at least 5 locations pertaining to particular fault cases are selected for field

tests, each with more than 7-day of testing duration, and suggestion will be proposed about

material specifications for street light switches.
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