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Review and Discussion Concerning the Structure Design of Wind Generators
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Abstract

Wind power generation 1s a very important part of renewable energy development. In
particular, as Tarwan 1s currently striving to develop offshore wind farms, the i1ssues concerming
the offshore wind power systems and technologies of integrating the produced power info
grid-system are worth paying attentions. In addition to analysis of the power system, the structural
design and principle of a wind generator and possible ways to improve the performance of a wind
generator are also worthy of study. Wind power can be generated using a variety of generators,
such as permanent magnet synchronous generators, permanent magnet reluctance generators, flux
switching machines, superconducting generators, etc. Various generators have different
characteristics and applications. Tlis article aims to discuss the advantages and disadvantages of
various types of wind power generators, and to review the considerations having been given to the
structural design of a wind generator in the past, including power generation efficiency, cogging
torque, torque ripple, output power, matenals. cost, and reliability. These factors can be used as an
important reference for desigming the structure of stator and rotor of a wind generator and
improving its performance in the future.
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The Optimal Time Period of Power Purchase Agreement for Independent Power Producer
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Abstract

Under the Electricity Act that took effect on January 26, 2017, Taiwan Power Company (Taipower) is
required to comply with the obligation of keeping statutory reserve margin based on the forecast results for
power supply-and-demand announced by the government’s regulatory authorities. While the conditions of
the needs for acquiring outside power resources emerge, Taipower should undertake the electricity
procurement from outside based on the Government Procurement Act. However, according to the
amendment to the Electricity Act to date, direct sale or indirect transfer of the produced power to customers
is open merely to the sector of renewable energy, although it is still expected that the electricity coming from
thermal power plants can be directly sold to customers in the future - as the complementary measures and
relevant regulations are put in place and the power market become mature. But there still exist high degree
of uncertainty in fulfilling the intended goal of electric sector transformation in Taiwan. At the present, the
contract term for a power procurement agreement between independent power producers and Taiwan Power
Company are set to be ten years, which may lead to some difficulties for independent power producers’
financing or even make them withdraw from the power bidding market. Under this case, it could also affect
the ability of Taiwan Power Company to comply with obligation of keeping statutory reserve margin
capacity.

Considering these issues mentioned above, this study aims to make research on the issue of contract
period and relevant factors in signing a power purchase agreement with independent power producers, and

to collect domestic and foreign experiences and the impact of setting up a contract period on the project


administrator
文字方塊
回頁首


financing for the independent power producers. Furthermore, this study proposes the optimal period for
power purchase agreement between Taiwan Power Company and independent power producers, which can

be used as a reference for signing power purchase agreement in the future.
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Automatic Monitoring Transmission Tower for 345kV Shen-Mei to Dong-Shan #80 Transmission Tower
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Abstract

It 1s not easy to detect deterioration of transmission towers caused by long-term exposure to
harsh envirommental conditions. Yet, severe deterioration of a transmussion tower may lead to
disastrous results. Fortunately, incidents can be avoided through the preventative monitoring. Data
collected through monitoring can be used to judge the safety condition of a transmmssion tower,
and to help take an appropriate contingency measure while the tower is at risk. Currently, two
factors are considered mn the monmitoring of towers: (1) Measurement of the distance of horizontal
braces, and (2) Inclinometer casing Since there are approximately twenty thousand transmission
towers across Tatwan, monitoring of all the towers 1s indeed an arduous task. Ths research project
mitiated the real-ime moniforing at the 345kV Shen-Mei to Dong-Shan #80 transmission tower.
Data obtained through the momtoring can be used in creating a proper tower maintenance plan and
a coping mechansm for the Tatwan Power Company.
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161kV Line Protection Relay Setting Automatic Check System
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Abstract

When a 161KV transmission line is de-energized or re-energized, its line protection relay
settings must be recalculated and changed to make the relays operate correctly. After the settings
are changed, the relay will be checked by humans. When a power line fails, the correct relay
settings will make the relay operate comrectly and isolate the fault Otherwise, if the relay can’t
correctly 1solate the fault, and the power outages may expand mto other areas.

In view of this, we developed the "161kV transnussion line protection relay setting automatic
check system" by using the Python programming language. The system compares the settings of
the relay with the correct relay settings file and stores the system comparison results in the file.
Mamtenance personnel use the system comparison results to confirm and modify the relay
settings. In addition to the relay settings being checked by humans, it can be re-checked by the
computer to confirm that the relay settings are correct.
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The Impact Evaluation of Medium and Long-term Energy Scenarios in Taiwan
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Abstract

This study employed a variety of information and study resources to evaluate the impact
levels of our nation’s energy policy scenarios from the respective of energy security,
environment, economy and society from 2015 to 2050 - including the USCC international index
of U.S. energy securify risk, EU cost assessment for sustainable energy system, input-output
model and online questionnawre. Both Reference and Policy scenarmos sumulated by the
INER-TIMES model with INER-GEMEET model were assessed. Five experts were mvited to
assist m designating weighting-indexes for the four impact items. According to the weighting by
the experts, energy security impact and social impact are the most important and ummportant
respectively among the four impact items Each mmpact ifem undergoes a process of
normalization to become a dimensionless impact value and i1s weighted as an overall mmpact
value. Overall impact value for Policy scenario 1s lower than Reference scenario before 2020 but
higher than Reference scenano after 2020 because the economuc mmpact of Policy scenario 1s
projected to be expanding significantly after 2020.
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A Survey of Electricity Consumption and Construction of Energy Conservation Strategies for

Household sector in Taiwan
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Abstract

With the research target focusing on the household users of Taiwan, this study adopt a
survey methodology of “stratified multi-stage probability proportional to size”(PPS) sampling
and in-house visit. In addition to collecting domestic and international experience of the survey
on energy consumption as a reference, the research also collects information on residential
electrical equipment and energy consumption. In 2018, the research collected a total of 1,800
valid samples, with the confidence interval being 95% and the sampling error being within the
range of £2.31%.

The research shows that the average number of appliances per household increased by 2.97
units from 26.23 units in 2015, showing a trend of home appliance utilization being towards
diversification. Besides, the average monthly electricity consumption of the family is about 422
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kWh per month according to the data from Taiwan Power Company. In summer, the monthly
electricity consumption is 1.4 times that of non-summer electricity consumption, of which air
conditioning (27.86%) is the largest proportion of the total electricity consumption for the whole
year, followed by refrigerator (13.89%) and lighting (11.81%).

The survey data also showed that the proportion of household air-conditioners that have been
used since initial procurement for over 11 years accounted for 43.75%, while the refrigerators of
same condition accounted for 45.53%, indicating the fact that use of electric appliances with low
operation efficiency is a commonplace problem among users. Moreover, though the number of
LED lights has been increasing year by year, the proportion of the compact fluorescent lamp still
stands at a level of up to 37.58% to date. It is recommended that the compact fluorescent lamps
should be replaced with high-efficiency LED bulbs to accelerate the improvement of household
energy efficiency and reduce household electricity consumption.
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Tools Design for Marketing “Time of Use” Power Pricing
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Abstract

Tarwan Power Company (TPC) has been implementing the pricing program of “Time of Use
(TOU)” for nearly 40 years since 1979. In addition to implementing TOU among high-voltage and
low-voltage users, residential users with large amounts of electricity consumption could also opt to
use TOU. In thus study, m order to promote people’s understanding of TOU, we planned to use a
variety of Internet and print media venues - along with utilization of users’ experiences and
interaction - to change the users’ behavior m electricity consumption and reach the goal of power
demand reduction. This study selected power users of meter-rate-lighting low-voltage and
high-voltage as the target audience for the TOU promotional activities. With the efforts being
made through the TOU digital marketng, illustrations, short versions for dummnues, videos and
advertising, we were trying to promote power users to use their electrical appliances during time
slots at night (or off-peak time) with an aim of shifting the behavior of users’ electricity
consumption and creating a lively impression among the readers toward the TOU policy of TPC.
As shown n the research results, through the tools designed to market TOU, 1t can effectively raise
the wvisibility of TOU measurement. Take the advertising intended for meter-rate-lighting and
low-voltage users as an example. The total exposure rate reached 25.95 nullion tunes, and the total
click-through rate reached 48 thousand times.
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The Study of Adaptive Strategies of Public Electricity Retailer under Power Industry Transformation
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Abstract

The new Electricity Act divides the electricity industry into the sector of generation,
transmission & distribution and retailing; and opens the market to generation and retail service 1
the sector of renewable energy. Power industry transformation 1s designed, according to the Act,
to be carried out in two phases. The first phase of the reformy. which 1s called the policy of “green
energy goes first”, opens up the renewable energy market, where the retailer of the renewable
energy (green-energy) 1s able to wholesale, wheel, or direct supply the “Green Electricity™ to the
users. The second phase 1s set to be enforced 6 to 9 years after the Electricity Act was 1ssued.
Under the present government policy, Tarwan Power Company (Taipower) 1s required to
unbundle 1ts vertically integrated busmess operation, although allowmng Taipower to act as a
holding company that 1s designed to control the running of two subsidiary companies: generation
and transmssion/distribution/retailing.
Based on this policy, the public electricity retailer will be facing the soaring competitive
pressure from the market opeming. The issues swrounding the business operation and users’
demand must be carefully rethought so as to allow the operators to formulate an optimal strategy
and fo prevent the possibly large loss of ther wusers as the result of opemng
purchase-switching-option among the users. To prevent the operator from losing large amounts of
users and fo improve the operator’s operational efficiency, tlus study proposes some
countermeasures to cope with the problems that may emerge after the public electricity retaler

faces the opening of the electricity sales market and purchase-switching-option for the users.
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