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The Study of Adaptive Strategies of Public Electricity Retailer Under Power Industry Transformation

The new electricity law divides electricity
supply industry into power generation,
transmission & distribution and electricity
retailing, and opens up the renewable
electricity generation and green retail
markets. Transmission and distribution
industry is state-owned and monopolized and
can run the retail business after approved
by the electricity regulatory authority. Power
industry transformation is carried out in two
phases. The first phase of ‘green energy
goes first” opens renewable energy market
where renewable generation and green
retailer can wholesale, wheel or direct supply
of green electricity to users. The electricity
retailer is divided into public utility retailer
and renewable retailer. The public utility
retailer bears the responsibility of power
supply and retail electricity price is regulated.
Its sale of electricity has to meet the power
supply carbon emission coefficient standard.
At this stage, Taipower is still an integrated
utility company that operates, generation,
transmission /distributes and retail business
at the same time, subject to accounting
separation. The second phase of the reform
will be started at 6th to 9th years from now.
Taipower needs to unbundle its grid business
from generation and retailing legally, allowing
Taipower maintaining as a mother holding

fi% 106 T 1 BIZIER T HTHR

A 0 BREMIGRIKBESTIRE »
FNBEERIUEE  BHER
Bﬁﬁﬁ%%ﬁ ﬂﬁ%&%%%

DRNAEEFREBERIRESE
Eﬂﬁﬁﬁ¥ﬂﬁﬁ%§1  TESE
BZER HEMEZENANEE
HERRIR R ZE - IHFEREEINR/—R
[ERFAEEE 3 ~ WG Eﬁ%%ZQT
WEREITE S DR - 7y I - 3%

company to run two subcompanies, i.e.
generation and transmission/distribution/
retailing.

After the management of supporting
mechanism, the smooth operation of the rule
of law, and the mature and stable market
are developed, another revision of the
current electricity law will further open the
traditional power generator and retailer into
the market freely to buy and sell electricity,
and also allow wheeling and direct supply
activities. Accordingly, the public utility retailer
is facing the market competition pressure.
For the various issues of business and user
needs it needs to rethink to develop the best
strategy to avoid the loss of customers after
the release of switching options of retailers.
The purpose of this project is to explore and
study the possible problems and competitive
strategies in the face of the opening of
electricity retail market and the retailer
switching options for the customers. How to
adjust the public retail organization, strategy
and business rules to prevent the loss of
users and enhance the operational efficiency
will be the core tasks of the study. The results
of this study are recommended to the relevant
decision makers for the corporate strategy
planning.
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To help the understanding of the operating
performance of the state-owned Taipower
and CPC Companies, starting from April of
2012 the Ministry of Economic Affairs (MOEA)
has organized the “Taipower and CPC
Corporation Business Improvement Team” ,
and actively reviewed the companies’

operating costs and performances. For the
Taipower Company, facing high fuel prices
and other extreme factors, the cumulative
loss had reached to NTD 208.6 billion by
the end of 2013. In these changing and
extreme environments, the company also
tried hard to promote its performance. Finally
it finished the 8-year losses and created
14 billion profits in 2014, and the gain of
2015 eve reached 61.8 billion. Although
there still is 135.5 billion cumulative loss by
the end of 2015, the deficits has declined
continuously, and the financial stress is
relieved. Concretely speaking, in these years
the company has carried on many operating
measures for the performance improving,
and starts taking the multidivisional structure
organization from 2016. Under the promotion
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The Study of Structural Analysis of Operating Performance and Evaluation Mechanism of Management System in Taipower Company

of the mechanism and other related works,
such as the accounting separating, and
the power and grid unbundling, it is hoped
that the organizational effectiveness will be
enhanced.

However, the employee' efforts are often
hard to be quantitatively analyzed and
evaluated. Therefore, the goals of this study
are mainly focused on the structural analysis
of the operating performance under the
multidivisional structure. First, discuss the
adequacy and appropriateness of the on-
going performance evaluating system in
the Taipower Company. Second, develop a
performance analysis methodology under the
multidivisional structure organization. Third,
construct an analytical mechanism for every
business unit under the organization. Fourth,
discuss the key performance indicators and
the intangible performances. Fifth, propose
a performance analysis mechanism of
the Taipower Company. Sixth, set the key
performance indicators and build the long-
term tracking system for every business units.
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Planning of Taipower’s transition into holding company

According to the latest amendment to the
Electricity Act promulgated on and effective
from 26 January 2017 (the “Act” ),
Article 6(5) of the Act provides that “For
the purpose of stablizing power supply,
Taiwasn Power Ltd. ( “Taipower” ) shall
be divided into a holding company and
several subsidiaries which shall be in charge
of power supply and power transmission
and distribution.” The main subject of

“Study on the Planning of Taipower’ s
Corporate Transition into Holding Company
(the “Project” )” is to explore a way for
Taipower to transform itself into a holding
company successfully pursuant to the Act.
In this Project, the research team will collect
relevant materials, law and regulations and
explore the background and progress of the
corporate transition previously undergone
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by state-owned enterprises in Taiwan. At the
same time, the research team will conduct
case study on the transition of the power or
energy companies into holding companies
in foreign countries.Based on the materials
and case studies mentioned above, the
research team will analyze the substantive
measures for establishing a holding company
and come up with the most suitable structure.
The research team will evaluate the spin-
off principle and its follow-up regulatory
compliance in the corporate transition into
holding company with various subsidiaries,
and determine the structure for regulating
the parent company and subsidiaries based
on the respective function of each business
unit.Finally, after consolidating the above
information gathering, study and analysis, the
research team will submit a feasible plan.
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Due to the Electrical Law, the nuclear will
be phase out in 2025. In order to face the
problem, the Energy Bureau apply a policy
which increase renewable energy share to
20% in 2025. It will great impact the power
system. The main impact comes from the low
cost of generating energy from renewable
energy sources, which may reduce the
potential for power generation gain.
Moreover, the renewable energy generation
is intermittent and subject to weather. There
are need more ancillary services.
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A Study on the Operation Mode o Taipower Existing Power Plants in Response to Gric-connected with a Large Number of Renewable Energy

The purpose of this study is as follows: To
research the development of renewable
energy in other countries; To explore a
large number of renewable energy power
generation and how it will impact the grid.
In response to intermittent energy, the
strategy development of fossil fuel units to
face intermittent energy changes. Analysis of
power plants to provide ancillary services and
get the operation and maintenance cost back.
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Based on the 106/1/26 enacted new version
of the electricity act and coupled with the
background environment of current initiating
renewable electricity certificate system, this
study carries out the analysis of green price
system and its short, medium and long-term
implementation strategies from the green
power supply and demand side, renewable
energy certificates and competition and
merging of existing gree price voluntary
purchase system, respectively. Apart from
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A Study on the Green Electricity Price System in Accordance with the New Verson of the Electricity Act

(1) domestic and foreign system research,
the main tasks of the study will include, (2)
green electricity willing to pay price research,

(3) green electricity pricing model and price
sensitivity analysis. The core idea of this
study is to help Taipower in response and in
accordance with the relevant changes in the
external environment so as to continue to
expand and benefit from the green electricity
market.
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Evaluating the Desorption Performance within Amine based CO, Capture Process
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Abstract

The concentration of Green House Gases in
the atmosphere is increasing for decades;
the effect will cause irreversible consequence
to the future if people don’ t have actions
to cut down Green House Gases emission,
especially for CO, emission from fossil fuel
usage. A major way to capture CO, is by
chemical absorption of amines. The hydraulic
and mass transfer models of packing
towers are important factors for the design
of strippers. However, the experiment data
for stripper are relatively rare compared to
absorption towers in chemical absorption
of CO,.Therefore, this study utilized the
Taguchi Experimental Design to determine
the importance of independent variables, and
determined optimum design of stripper based
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on experiment results.

In this study, four independent variables
were evaluated for the design of stripper by
Taguchi method: species of amines in the
blended solution, reboiler temperature, feed
rate of stripper, and total amine concentration
in blend solution. Generally, the feed rate
and concentration of solvent are more
important than other variables. According to
the optimum design of this study for stripper.
The total intakes gas: ~4kL/min, the height of
stripper ~9.31m , diameter ~1.1m, the volume
of reboiler is at least 8000L and use 4.2M
blended amine (70Wt%MEA+30%AMP). The
heat duty can be 2.5GJ/t, it will meet the level
on the international.
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Reduction of Water Consumption of Limestone FGD Process by Using Wastewater Cooling

Abstract

The purpose of this study was to use FGD
wastewater pre-cooling to reduce the amount
of raw water evaporation, consequently
reducing raw water consumption of limestone
FGD system, the conclusions were as
following :

For the gypsum FGD water consumption
test, the basic experiment shows that the
capture efficiency demister possession of
a great impact. In the indirect wastewater
contact, there is no condensate liquid. In the
direct wastewater contact, there is a lot of
condensate liquid. It not contributed by the
temperature cooling, mostly contributed by
the alkalinity in the wastewater.

The indirect contact simulation results
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show that the required heat exchange area
decreases with the increase of the ratio of
liquid to gas, and the outlet temperature of
the flue gas decreases with the increase of
the liquid - gas ratio under the same heat
exchange area. The direct contact simulation
results showed that the desulfurization
efficiency would increase with the increase of
the pH value and the ratio of liquid to gas. The
higher the inlet temperature of wastewater,
the lower the desulfurization efficiency.
The overall water saving will increase with
the increase of the ratio of liquid to gas of
wastewater, but when the ratio of liquid to gas
increases more than 20, the trend of water
saving tends to be flat.
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Renewal Feasibility of FGD Waste Water Treatment

Abstract

The objective of this study was to provide
appropriate solution through the in-situ pilot
test, in response to the need to improve
the treatment of the wastewater of flue gas
desulfurization, the conclusions were as
following :

In this study, we have set up a physical-
chemical and biological integrated pilot
testing facility in Taichung Power Plant. The
equipments consist of a container, raw water
tanks, fluidized bed crystallization units,
boron-selective ion exchange resin column,
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biological nitrification unit and biological
denitrification unit. Test results showed
that the concentration of 10 components
were qualified for the future more rigorous
discharge standards. Under the design basis
of 1000 CMD of water treatment and 600 kg
B/d of pollution, the full-scale plant design
includes FBC, ion exchange resin, biological
nitrification unit and biological denitrification
unit. The construction area are 800m”
and 250m’ for physical-chemical units and
biological units individually.
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A Revised Medium for Creating Value Added Microalgal Product

Abstract

The carbon dioxide emission is one of the
most critical environmental issues in recent
years. Microalgae carbon sequestration
is considered as the most environmental
friendly approach. Taipower company has
built the bioreactor which used Spirulina
(Arthrospira platensis) to fix carbon dioxide.
Based on previous studies, the present
research tried to adjust the process of
microalgae cultivation, for example by adding
sodium silicate in the culture medium which
might change the nutrient composition of
algal products and increase the value for
future application. The carbon footprint in
microalgae cultivation was also assessed
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in this study which could provide excellent
information for cost improvement. The results
showed that the growth of Spirulina was not
limited by the culture medium containing
sodium silicate. The algae only contained
a few heavy metals and pesticides which
is lower than the standard. The algae also
provided high potential for future algal product
development. On the other hand, lowering
the electricity demand during the algae
cultivation can efficiently decrease the carbon
emissions. This study can be applied in the
process of microalgae carbon sequestration
and provides direction for future algal product
development.
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Development and Application Promotion of Building Material Products Fabicated from Coal Ash

Abstract

In recent years, the upsurge of promoting the
green corporate image and environmental
friendliness has arisen in Taiwan Power
Company. Under this atmosphere, Taipower
Research Institute on the existing research
and development of coal ash, gray green
building materials has been taken as the
basis to promote issues such as structural
permeable paving, hollow brick and fly
ash plastic wood practical application.
Its integrated application and relevant
technologies at Green Energy House,
Green Energy Ecological Park and Smart
Community has also been set up one after
another.
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This research attempts to constructe solid
research and development energy in the
field of materials from the perspective of
the development and application of bottom
ash lightweight bricks, fly ash plastic wood
composit and fly-ash ceramic glaze, and
to improve the economy of coal ash matrix
products. The use of materials analysis
and process parameters adjustment, the
successful development of the cement series,
plastic series and ceramic series with a
variety of mass production potential of the
product.
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Research and Development of Environmentally Friendly Wooden Crossarms Substitute Materials

Abstract

The purpose of this study is to develop
environmentally friendly materials that can
replace chemicals treated wooden cross-
arms and to consider the reutilization of
fly ash as well as its applicability in heavy
salt damage or contaminated areas. In
order to achieve this goal, different matrix
of fly ash plastic composite material were
prepared and material properties, including
mechanical properties, physical and
chemical properties, electrical properties
and weathering properties were conducted.
In addition, the insulation coated light steel
cross arms were developed in this study .The
results reveal that ASA plastic and fly ash
has nice compatibility, through the enhence
of glass fiber and embedded metal tube will
be a potential composite material candidate.
ASA + PBT + 30% glass fiber + 10% fly ash
composite material, with a good resistance
to high voltage tracking resistance, and the
also satisfy the requirements of mechanical
strength for crossarm material ,it will be
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another choice.

At present, commercially available fly ash
plastic crossarm, whether it is solid, hollow
or embedded metal tube products can not be
used as wood crossarm alternative material.
Due to the flexural strength of the products
can not meet the specifications of TPC for the
the wood crossarm material.

Light steel crossarm has sufficient mechani-
cal strength, but limited by the anticorrosion
ability and no insulation ability. To overcome
the bending strength and creep of plasticwood
crossarm, a solution that light steel crossarm
work as backbone with plastic coating for
electrical insulation was recommended. The
HIPS coated with fluorocarbon resin insulation
light steel crossarm developed in this study is
a potential alternative crossarm material for
corrosive and heavy pollution environment
dueing to effective leakage distance to resist
insulators's flashover under 22kV high voltage
condition.
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Geophysical Investigation about CO, Geological Storage Site

Abstract

For the carbon reduction issue, the Taipower
Company (TPC) has conducted a series of
researches during 2008 to 2012. During this
period, it drilled a 3,000-meter-deep well in
Chang-Bin Industrial Park and sampled the
core from 1,500m to 3,000m depth. In order
to get more deep formation's geological
data, then TPC used these core samples to
execute some experiments. Based on these
research results and cooperation agreement
with Japanese Central Research Institute
of Electric Power Industry (CRIEPI), this
project will help CRIEPI to do the advanced
investigating.The main contents of this

B rxss an 5%

project are including: core samples preparing
and delivery, core experiment results analysis
and assessment, well logging data organizing
and extract, site survey data analysis and
integration, Audio Magneto-Telluric method
survey, assisting CRIEPI to conduct the
Controlled Source Audio Magneto-Telluric
method survey, and regional 3D geological
model establishment and analysis.In this
project, we use existing experiment data and
AMT and CSMT survey result, to provide
the advanced explanation of the geological

property.
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Geological Safety Assessment of CO, Geological Storage

Abstract

The public's major concern of carbon capture
and storage (CCS) is safety -especially on
the storage part- so we need to make a
comprehensive CO, injection plan and raise
the level of injection safety for the sake
of public acceptance. Baseline survey of
geological background values is necessary
for the injection plan, so the GPS, InSAR,
seismicity, fault activity survey, and tectonic
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strain model are used in this study. The result
shows the eastern flank of Taihsi Basin seats
in a low tectonic strain environment based
on the low seismicity and nearly zero surface
deformation rate. Low seismic activity infer
less fracture in the strata sequence, so even
the injected CO, lubricate the reservoir, there
will be less possibility for the occurring of
seismic events.
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Abstract

Co-combustion fly ash that is produced from
biomass and pulverized coal co-combustion
does not meet the CNS 3036 regulation. If
co-combustion fly ash does not meet current
regulation, it will influence the reuse of coal
fly ash.This study plans to co-combustion
of several biomass with pulverized coal.
Moreover, we used co-combustion fly ash
to carry out CNS 3036 experiment. These
experiment data will be used for supporting
information of CNS 3036 revising application.
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The result shows that its physical and
chemical character meets the regulation,
and the color of fly ash does not change.
Moreover, we analyze the variation of
chemical composition of co-combustion fly
ash and compare to the statistical data of
fly ash produced from Taichung and Xingda
power plants. The result shows that the
majority components are within the range of
variation.
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Thermodynamic Performance Simulation for Oxygen Blown Dry Feed IGCC Power Plant

Abstract

The objective of this research is to develop
a model of oxygen-blown dry feed IGCC
power plant to simulate its thermodynamic
performance under off-design operation
conditions.

Results show that an increase in the ratio
of transport N,/fuel will result in a decrease
in heating value of syngas and net power
output. Both the amount of carbon capture
and emission of carbon dioxide per MWh
are increased.The heating value of syngas
fuel and net power output will be increased
with an increase in efficiency of carbon
capture. The amount of carbon capture will

s Bm - 5k

be increased result in a decrease in emission
of carbon dioxide per MWh with an increase
in capture efficiency. The power output,
efficiency and amount of carbon capture
of IGCC power plant will be increased with
an increase in GT power as of site rating.
Therefore, a lower level of carbon dioxide
emission per MWh is a reasonable result. Any
increase in ambient temperature will result
in a decrease in net power output and net
efficiency of IGCC power plant. The amount
of carbon capture is also reduced result in an
increased in emission of carbon dioxide per
MWh.
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A Study on Evaluation of Instant Power Generation from Regional Solar Photovoltaic Systems

Abstract

The government plan to increase the ratio
of generation for renewable energy to 20%
in 2025. Among this goal, the capacity of
photovoltaic (PV) systems is 20GW which
include rooftop PV systems 3GW and
ground PV systems 17GW. The number of
PV system begin to grow up rapidly. Until
December 2017, the total capacity of PV
system is 1,417MW. The Executive Yuan,
Republic of China approved the T Solar Two-
Year Promotion Project] on October 2016
and it hope to accomplish the goal of 1.52GW
capacity on June 2018. As the capacity of
PV systems around the world increases, the
ratio of PV generation for all electric grid also
increases.

The PV system powers America, Japan
and Europe countries have invested large
numbers of manpower, financial and material
resources in the research of forecasting for

RS - B 5%

the PV power generation in order to seize the
tendency of PV generation previously so that
the power dispatcher can dispatch thermal
power plants more efficient. Owing to the
generation of PV system is proportional to
the solar irradiance at the location of the PV
module. We hope to obtain the instantaneous
generation of PV systems by the solar
irradiance measured by pyranometers
around Taiwan which are set by Taiwan
Power Research Institute (TPRI). The PV
instantaneous generation can be the base
for the PV forecasting system. Currently,
most of the PV modules are set by private
PV industries. These PV modules spread all
around Taiwan. The real instantaneous PV
generation is hard to obtain. In this project
we hope to estimate the instantaneous PV
generation for all different areas in Taiwan by
using pyranometers set by TPRI.
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Establishment of 48 Hour-ahead Wind Power Forecasting System for Taipower Wind Farms

Abstract

The growing penetration of wind power in
Taiwan has posed challenges to Taiwan
Power Company due to the inherent
intermittency of wind energy. Therefore,
a well-forecasted wind power system is
important for successfully integrating wind
power generation into the grid. Previously, a
6 hour-ahead forecasting system based on
fuzzy neural networks has been developed
to predict the wind power generation for
minimizing the impact and dispatching the
wind power in the grid. In this study, a FNNs-
based forecasting system with 48 hour-

s BRIk

ahead has been presented. The normalized
mean absolute errors (NMAESs) of all TPC-
wind farms for the time 24 hours-ahead are
less than 20% that meets the requirements
of State Grid Corporation of China. The
results indicate the FNNs approach employed
in the forecasting systems are promising;
nevertheless, our research efforts are
ongoing to further improve the forecasting
accuracy. This forecasting system with
advance forecasting time-length of up to 48
hours have already been in service on-line to
the Department of System Operations now.
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An Establishment of Reliability Assessment for Wind Turbine

Abstract

The contents of this study include taking
advantage of wind turbines' historic O&M
data to fit failure time probability density
functions of gearbox, generator and blades
and further derived their reliability functions,
failure time cumulative distributions and
hazard functions. Therefore the results of
this study are as follows.

1. The study calculated MTTFs of V80
gearbox, V80 blade and GE generator
and the 95% confidence of MTTF upper
and lower limits can be served as lines to

RS - B %

demonstrate different signal lights.

2. The study calculated hazard functions of
V80 gearbox, V80 blade and GE generator
to determine their wear-out periods.

3. The strategic risk matrix shows that V80
blades and the GE generator belonging
to high-risk and high-cost group should
be a priority for maintenance and drag it
to the lower left corner possible. As to the
V80 gearbox, the low-risk but high-cost,
should speed maintenance to reduce costs
caused by failure.
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A Study on the Prediction of Solar Photovoltaic Generating Output from the Northern ~ Central and Southern Taiwan

Abstract

The purpose of this project is using the
technique of artificial neural network(ANN)
in forecasting and analyzing the generation
of photovoltaic and developing a forecasting
system for the Da-Tan ~ Taichung and
Yungan PV station. By the PV forecasting
system, we can get the following 1 to 48
hours’ predicting generation from the
PV station. Besides, we also developed
a website for displaying the result of PV
forecasting system.

The government plan to increase the ratio
of generation for renewable energy to 20%
in 2025. Among this goal, the capacity of
photovoltaic (PV) systems is 20GW which
include rooftop PV systems 3GW and
ground PV systems 17GW. The number of
PV system begin to grow up rapidly. Until
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December 2017, the total capacity of PV
system is 1,417MW. The Executive Yuan,
Republic of China approved the "Solar Two-
Year Promotion Project" on October 2016
and it hope to accomplish the goal of 1.52GW
capacity on June 2018.The generation of PV
station is affected by the solar irradiance.
If we want to raise the efficiency of power
dispatch when a great amount of PV
generation input into the electric grid, we must
to predict the variation of solar irradiance.
By the powerful learning ability of ANN, we
can mold the neural network by the historical
generation of these PV stations and include
the weather predicting data to the neural
network for completing the PV generation
forecasting system.
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Study on Vanadium Resource Utilization of Solid By-Products from Power Plants

B fE A

Abstract

The goal of this project is resource utilization
of power plant's solid byproducts which
may be applied as vanadium redox flow
battery electrolyte. The research works
were completed through the analysis and
investigation of element composition of
power plants's solid byproducts, recovery
and extraction of vanadium, extraction
product analysis, electrolyte preparation,
electrolyte quality verification, battery
performance test, electrolyte temperature
effects and validation field test of commercial
battery and evaluation of other related
research work. Finally, we proposed the
economic value assessment.

According to the results of this study, the
oil ash and the slag of the power plant has
valuable vanadium content for recovery. The

RS B 5k

vanadium-containing product recovered by
extraction is ammonium metavanadate, and
the electrolyte is prepared by electrolysis.
Vanadium ion concentration, sulfuric acid
concentration, redox electrochemical activity
and battery performance test results of the
product prepared electrolyte are similar as
the general electrolyte. The performance
test result of energy efficiency is over 80%,
which is practical for application. As the
results of economic value assessment, it may
be produced about 434kWh of electrolyte
per year from Hsieh-ho power plant's solid
byproducts. In addition, the feasibility of
vanadium redox flow battery technology
applied to energy storage of micro-grid has
also been verified in the research work.
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The Research of Implementaion of Dedicated Customer Service and Customer Relationship Management

Abstract

Taiwan Power Company started the
Dedicated Customer Service operations
to improve service quality, to respond to
customer needs in a timely manner, and to
enhance customer relationship management
since November 2002. In order to improve
Dedicated Customer Service's operational
efficiency and save its operational costs,
Taiwan Power Research Institute was ask
to develop two systems to support the
Dedicated Customer Service operations:
Large account dedicated customer service
information system and Key account service
management information system.

The two systems developed more than a
decade ago have shown signs of major
problems: the programming language
development platform is too old, operating
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system does not have security updates hence
requires major upgrade/migration, interfaces
to external systems need to keep up with the
changing needs by reviewing how and when
to provide the interfaces externally. The two
systems can also be merged or integrated
and have room for further improvement.
Customer Relations Management is the
critical success factor in response to the
future revision of the Power Industry Law.
A new system will provide Taiwan Power
Company with new method calculating
performance statistics, reduced manual
operations, enhanced data visualization
function, and business intelligence for
customer management.
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An Application Study of Implementing Innovative Tools for Demand Side Management Promation
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Abstract

This project is based on persuasive
computing behavior science and big data
analytical science to build up one lively,
innovative and interactive Demand Side
Management (DSM)propaganda tools. The
outcomes of this project will be used to
stimulate user’ s voluntarily power saving
will, and raise the adopting rate of load
shifting programs such as Demand Response
(DR) and Residential and Commercial
based Simplified Time-of-Use (RCSTOU)
programs to enhance the performance of
DSM.This is the first research project to
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apply big data analytical technologies and
persuasive computing behavior science while
designing DSM propaganda tools in order to
break through the styles of traditional tools.
After users' trial, the effectiveness of the
tools can be shown, and here is the example
of propagation of billing trial website for the
RCSTOU program. After the website was
online on 1st, October, 2016, the count of
web page viewer reached 412,831 and more
than 15,000 adopted the simplified residential
and commercial TOU.
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Digital Counter Implementation and Study on Branches and Functions Adjustment

Abstract

With the impact of global power sector
liberalization and development trend in
smart mobile devices, it is necessary
for us to examine how to fully utilize the
mobile devices to provide customers with
innovative services that are different from
traditional counter services. Through
various benchmarking cases from global
utilities providers, it is learned that overall
development strategies and operating models
of the electricity suppliers have brought
tremendous impact on the service offering
models through the mobile devices. In order
to design and implement an effective digital
counter system, this study employs Business
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Information Framework to examine the
existing application and payment processes in
multiple service branches, as well as assess
the digitalization feasibility in each process.
Moreoever, with regard to the reduction of
work load at the tranditional counter resulting
from digital counter implementation and
changes of process and system structure, it
is necessary to relocate the service branches
and restructure their functions to optimize
manpower utilization. This study uses GIS
tools to analyze 270 service branches in TPC,
and then applies Facility Locaiton Allocation
Model to present the best approach to service
branch relocation.
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The Feasibility Study on Business Intelligence Framework Applying to Customer Load Profile Clustering

Abstract

This study presents a clustering analysis
of high voltage AMI(Advanced Metering
Infrastructure) users based on the big data
platform for customer services, by using AMI
data combined with other characteristic data
from NBS(New Billing System). According
to the integrated structure of business
intelligence, there are several elements
involved in the application. The research of
feasibility of these implementations is also
shown in this report.

Among the analysis procedure, multiple
steps should be focused on, such as
data collection, ETL(Extract, Transform,
Load) process, data cleaning, analysis
and results presentation. During data pre-
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processing procedure, the hierarchical
data survey by area, industrial categories,
or other parameters can give some ideas
for clustering. In addition, data transform
procedure and storage mechanism are also
designed.

The big data platform of customer services
applies the technology of MPP(Massively
Parallel processing) framework for distributed
data processing. This technology can reduce
the time of data processing, accelerating
the whole analysis procedure. By integrating
these informations from different data
sources, along with visualization technology,
the application of business intelligence can
be done.
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A Study on Real Time Pricing
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Abstract

Real-time pricing (RTP) is an approach to
pricing that sets price rates hourly based
on marginal cost. Based on the cost of
supplying energy for each hour of the day
and the operational status of the generators,
users are notified of electricity rates for each
hour of the following day. For the utility,
such a pricing approach can better reflect
the cost of supplying power and allows it to
avoid cross-subsidies. For the retail user,
such an approach is an incentive to change
electricity usage patterns, thus changing the
electrical load and increasing efficiency and
equitability.

In light of the above, this study will examine
the development of the theory behind RTP,
and collect and analyze experiences with
RTP around the world. Case studies will
include countries, including the US, the UK,
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Australia, New Zealand, Singapore, Spain,
and Sweden. The case studies will discuss
how utilities introduced supporting measures
and designed their rate plans, forming a basis
for Taipower's design of an RTP system.
This project will formulate an RTP system
appropriate for Taipower, with reference to
international experiences and in consideration
of Taiwan's policy and regulatory environment.
The project will include (1) an evaluation of
the feasibility of implementing an RTP system
in Taiwan in the short term; (2) the formulation
of an RTP system appropriate for Taipower
based on different environments for utilities
in the future; (3) plans for RTP promotion
strategies and supporting measures; (4) plans
for an RTP pilot project and implementation
method appropriate for Taipower; (5) plans for
features of an RTP pilot project platform.
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The Research of Demand Response Measurement and Verification System Implementation

Abstract

Statistical data of energy saving from
Demand Response (DR) is regarded as
an important work in Taipower. Accuracy
is the most important requirements of the
saving statistics. The quality of data amount
of energy saving is the key condition of a
rational allocation of energy efficiency.

Based on the research on the measurement
and verification of energy efficiency, this
project study the technological specification
and process of each DR program, load and
analysis the electricity information of the
users, build a power efficiency measurement
and verification system, then, analyze its
load characteristics, and assess the energy
efficiency.

Developing new functions of DR measure-
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ment and verification system is all effective
way to solve these problems and to respond
the electricity policy. In this project, the
theories of DR, IPMVP, and Load optimal
operation are studied. The function expansion
of DR measurement and verification system
is also discussed with the DR statistics
system being developed, including new
functions. The main functions of existing
DR measurement and verification system
are summarized in this project. And the
new problems in developing DR work are
analyzed. The direction of function expansion
is clearly indicated based on the interview
with related people and research of IPMVP
and Load Shifting.
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Research on the Demand Response Information System Development
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Abstract

Taipower provides a variety of demand-
side load management strategy to solve
the problem of peak load system, including
demand response programs. At present,
there are the demand bidding program
platform and the measures platform of
demand response program to perform
the demand response programs. The
former provides an electronic process for
the demand bidding programs and some
different functions for participates, the
districter, and the staff in the department
of the Dispatch or Business. However, the
two systems are not currently integration.
The staff in the department of the Dispatch
or Business would not look for or look
up the information or benefit among all
demand response programs through single
interface. This project will achieve this goal
and show the graphical reports through
the implementation of demand response
information platform. We have planed to
integrate and exchange the data which
come from the demand bidding program
platform or the measures platform of demand

RS  Bm - ik

response program through the Data Base.
Now, we propose the report of the data base
integration, including seven tables and the
corresponding parameters, the denfinition
and data format of each parameter, data
source, and the frequence of the renew data.
We also have design the functions of demand
response information platform to support the
demand response event broadcasting, data
visualization of the demand response.

To expand the Taipower's demand response
& load management of revise time of use
version promotion, the team has planned an
assortment of internet and digital marketing
anvenues. We hope that this could facilitate
Taiwanese realization toward the mechanism
of TOU, completely increase consumer's
experience and interaction, altering electricity
consumption hours and action, and
achieving the goal of decreasing electricity
consumption. We have build electricity
bill estimation for lighting and low tension
websites and application, designed four types
of TOU digital marketing, three types of TOU
Illustration design, and etc.
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The Study of The impacts of Gap between Peak Rate and Off- peak Rate on Electricity Consumption

Abstract

The power consumption during summer
peak hours has been reaching record high
in recent years.However, due tothe difficulty
in development of new power sources ,the
operating margin is expected to drop down
to 4.3% in 2019.Facing this bottleneck of
power supply, the management measures
on the demand side have been regarded
as necessary measures for relieving the
pressure of insufficient power supply. In order
to enhance the effectiveness of suppression
of peak power consumption by Time-of-Use
Rates, Taiwan Power Company has been
gradually increasing the gap between peak
and off-peak electricity rates in recent years.
For better control over the performance of
implementation of Time-of-Use Rates, the
effectiveness of peak load suppression of
Time-of-Use Rates of various users must
be analyzed in order to understand the
sensitivities of users with respect to the gap

between electricity rates of peak hours and
off-peak hours, such that the design of Time-
of-Use Rates can guide users to reasonable
distribution of electric energy.

By referring to the methods proposed in
foreign literatures, in this study the systematic
analysis model of the impact of Time-of-
Use Rates has been established based on
PRISM (Pricing Impact Simulation Model),
which includes the sensitivities of power
consumption behaviors of users with respect
to the gap between peak rate and off-peak
rate and the implementation of performance
evaluation, in order to understand users’
response to the price and the effectiveness
of suppression.This model can serve as the
reference for determination of proper peak
and off-peak rates, and it can be used for
simulating the impact of different rates in the
future.

B rxss 8m 5%

MRES : MERESLIEER 8748 ) 5 A7 LT 40 I8 5 3 B
S HERNRTSEERMER M AR RIBALDHHER
BE BEHRERRHIEZE  BREE RESNONASERESEARIEES
BEBRILNSFESNEBRAETE 2F% E—SHIRERBEER
NARIRBRZ—I8 - BELTDRIEE  HESESEEE -
BREESENERESENNE  IF PR 75 3% + 218 11 PRISM

REZFTRAIKRRHIZFEBEZEE - BRE
BAIBEXRERS  ExHEEEYH
AFPRENR (WBE - BOASESE)

& WEBRMZDN JJ%B’\
FBEAKRHIEEE WURRBE
BIEE -

HEEER « DT B EE B E

BEREERFHBBREHAFPASIR

(Price Impact Simulation Model)
A “*ﬁﬂ%?sﬁsa%ééﬁﬁﬂl%%%ﬂﬁﬁ}f'ﬁﬁ
%ﬁ’%ﬁﬂ%% FAEABRE AMI B

DMEPEBREL  LE—THHE
ZHAPHENTRIEE - @ ER
AMI Ex] » ZERFPEH &N R

oo MBERFPEHEIT BT
HAREIMEEBS] -



MR EER :

1. EREEEREIEEEZ=EHRAFPAEIR

2o MENUE 1 - £ A Brattle Group
1% 2008 FLABIREE BN E2R T HF
BEE RIESE RRIEEESENS
2 HEETEREBEKEIL PRISM (Price
Impact Simulation Model) - BLFE {5 KF &
EBEZBECFE - ZENRBELA
FREE - BRZEFRHERBE - XK
IR (AEERME ) ~ HIRIBE (WS~
EL) S8 oMIBAHAPHETIEK
e EMEGEXERPZAEEIT
DEFEESERHIEEECHRE - B
BAEEEDN B BRSNS
MAPOUERESENE - E_FEED
MEAXRBEEEZFRINEIRB M » &
SRDREN A m DR EN AW m
BIK MU R EZEBWNAZLF » A
W MR TVUE 2 -

DMBERAPEFESTUE 3 EBAF
BHIBEDN  TEEERE TERPX
EIMERYET] - IFEBITERERFPINEE
JREEBTERS  MICESHRPT
IR PR EERIT

. ZERFEREHNRMUE 4 FBIRE
ARPRBARBEBEFaZIURFREEERE
SR IS BRRITSBRE—RAPIIT
ETFRIAFPEAEEERELAER &
[FERAZEES HREBYIEIEE MR
B IIREBRS - glRAREARFEIRH

BRI LR -

GETRKEZEEAEE - $rHSERP

EE TR R P TR
WA LRIERERBEE - ARAPHT
BRBIEEEZNRE - LR BEA
PR S FTREIRES  AIRRA—E
A - SEEBEHER » APAR LA
PSS LL TR + 1 AUBET BT T -
VSRR « b — SRR R EEED
B ERENEY - sRESEAT
ES B2 RE L SEAPUERE -
REBEHNERE - ERERESHE
5T #EST  HREE - BEUTH
PR  BERSREESERE
EEEEAOSSE ) RERERESR
D LIEFE -

RAGS TR TS ABEEEA -

. AEBIEDITRR - REFRA B REE

EBE=REERAELILT  HAFPZHE
72 RIEREIENERENERR -

BEEEBEESSERE B ENGH

HERNTEREMEERRE  AAFTENR
R R BIEERERMENTGEET
BHEERIEREC A -

ERAMAMEEAFPREHSITERR

> SESERESERFASRE O
ERRFFEREEBNREIZER » BF
ENFENRBBESEHAPDMNRER
ERERPRERICZEE DT -

i}
%
£
=
EE
2
B
S

SEEERSMANES TESE (B)



= (M) DN33A Fin EREE TR ERAR TS

Abstract

wazy paEaEr T2 LG AT
BETE
| BELERES | LREE
[mrrepes | | FAESH —
YR
FREE .
IETTT R pesm——
| #wEmEEE | .
2RI RIEMEER
BEEBBA BEE | HEE
IHD - EMS (BHERIEASE) :
SRR ARE
EERY BES HEYR
| ERFE |
1 PRISM
A2
BBRE
<::| California Standard Practice
CHES | _
RIEHDIE W MR )
B= l gae || mmewn | PEAE
| J
1 ! L]
: R aomzse | N oaouE —
lﬁgﬁ”ﬁ\ ' BREENE \ BRI ma | 0 AEXE
1 l J

‘ =Z(Rf—cc)/(1+i)t

& 2

R EERmAMEREI




s BTHIREIEREY N FOREES

450,000
400,000 umm‘ R PP
350,000 1400000 PRI ARRR
300,000 1,200,000
250,000 1,000,000
200,000 800,000
150,000 600,000
100,000 400,000
50,000 200,000
0 0

1 RTARBERSAETEEE

0123456783 10NRDBUILICITIBIYNANN
i

012345678 80NLRBUBIBITBOOARE
b

i ERGREENRMWNGEOREHS

UIl}#fﬂ:§')Zf*]lllGHIf']ﬁ]'lEl'}l[l:If;

o 4Ry B s — By NS B S

B 01234567890 N2BUBIETBYINARDY
e

= 3

8% A W B9

(RE S:lI=Epax i

8 R S

=0 2 ®

80

40

o) v enEs | O (V) Bine

ooolee20037(15) | v | (20160500

AWEBATR - ROARIMISRESERERSIL » RIZRAMISNEHERRESIL - W BELSOAEGSE - SOAENE 5 +

B4 RFRASE

RAE : EEEENRE : BIE  RER

i
%
S
B
EE
=
i
S

WEERGRANS TESE (B)



= (M) M2 FinlE

REETRERAR TS

1P B &) 52 B HEIENRE B R 2 3T

A Study of the User Interactive Platform and the Relevant Utilization of Energy Saving

Abstract

To solve the problem of insufficient electricity
reserves, to strengthen management of
demand sides, and to enhance the intention
of the public to conserve energy, this Project
would reflect the mechanism of reward points
granted, collected, and redeemed from the
experiences of the domestic and international
electric utilities and interaction between
profit-seeking business and users, and refer
to the related international reward applied
measures of energy conservation to build up
and to trigger a trial run of a membership-
based interactive internet platform. In
addition to the consultation services of

RS B 5k

energy conservation, the platform would also
establish a business model in coordination
with a brick and mortar or an organization by
setting up a reasonable rewarding mechanism
of energy conservation, designing different
kinds of competition games, and providing
members to collect virtual points of energy
conservation so as to exchange physical
products, services, or to convert into cash.
Such a platform would strengthen inducement
of users to put into actions of energy
conservation and simultaneously promote the
equity of the energy-conservation rewards.
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The Study of Mining the Potential Users for Participating the Demand Response Program

Abstract

This project applied the machine learning
theory based Support Vector Machine(SVM)
technology to build up the classifier models
for mining the potential customer of demand
response (DR) programs for 8 industries
of education training service industry, steel
fundamental industry, non-ferrous metal
product manufacturing industry, land soil
mining industry, merchant retail industry,
electronic component manufacturing industry,
plastic product manufacturing industry, and
cement and cement product manufacturing
industry based on the learning features
derived from the records which had been
participated in DR program during June to
September 2016.
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The records during June to September
2016 which had not been participated in
any DR programs were used as the testing
sample for mining. The result shows that
76.1% of records in electronic component
manufacturing industry are potential DR
program participants, which is the highest
among these 8 industries and followed by
63.5% of plastic product manufacturing
industry. On the other hand, the lowest
potential is cement and cement product
manufacturing industry, which is 16.4%,
followed by 30.7% of education training
service industry, and 38.1% of steel
fundamental industry.
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A Study and Implementation of Automated Demand Response and Energy Management Application System (Fengshan Branch)

Abstract

Integrated with the enterprise intranet
communication technology and automated
demand response (OpenADR 2.0)
mechanism, the installed building energy
management system (BEMS) monitors
environmental temperature, humidity and
the electricity usage. This project applys
international standards of smart electricity
use, network communications and cloud
service technology to set upthe hardware
and software testing platform and In-building
dashboards (IBD) in the TPC Fengshan
Branch. With these IBDs, the invisible real-
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time electricity demand becomes visualized.
Besides, automatic adjustment of electric
equipment operation can present efficiency
of systematic management and achieve the
goals of carbon reduction.

The building energy management system
is introduced to TPC Fengshan Branch with
automated demand response mechanism.
This system can help ease the electricity
demand during specified period. The peak
load demand suppression rate is around 15%
and conserved energy rate is set at 8 ~ 10%.
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The Mechanism Evaluation and Demonstration of Providing Real-time Power Production Information to Power Dispatch Platformt

Abstract

In order to estimate the instantaneous power
generation capacity of the private renewable
energy power generation company, Taipower
plans to build the real-time power generation
information of the private power plant in this
research project, and build the system of
power generation data collection system,
demonstration and evaluation. At the same
time, Taipower plans to proceed from the
regulations to explore the way renewable
energy information is sent to the dispatch
center and incorporated into the regulations.

The project is divided into four demonstration
projects: (a) Analysis of real-time monitoring
of private decentralized renewable energy
(b) Private decentralized renewable energy
generation information is presented to
the dispatch center demonstration (c)
Development and regeneration Energy
Immediate Power Generation Information
System (d) Renewable energy monitoring,
incorporated into the feasibility study of the
regulations.
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Abstract

The project is to provide users with the
concepts and technologies about the
demand side management, especially
for low-voltage AMI, ADR and HEMS and
enhance the user's willingness to participate
in reducing peak power demand.

The demonstration includes : (1) The
Integration of AMI and ADR : Installing the
smart meter supporting Taipower B-Route
Module specification ,implementing VEN
compatible with OpenADR 2.0 to receive
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the ADR events from Taipower and setting
up a integrated interface for the smart meter,
auto-DR and HEMS.(2) The smart home
platform functions: regularly collecting and
saving operating information of all smart
appliances, electricity demand and tariff
inquiry, establishing classifing and grouping
models and providing suggestions for power
conservation, remote control, operating
schedule, ADR schedule and ADR event
trigger service.
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Research of International Smart Disclosure Mechanism and USA Green Button Standard
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Abstract

Smart Disclosure has been proposed as a
solution to coping with the problems related
to the limitation in accessing the open
data source in the western countries. Its
main purpose is to promote the application
of integrating personal data and open
information, as well as to accelerate the
application and industry development of Data
Economy and information analysis, without
compromising personal and organizational

Disclosure in the energy field in the western
countries. It will also study the Standard
Energy Usage Information (SEUI) of the
Smart Data Disclosure policy - the Green
Button in the U.S., and analyze the frame
and content of the same. Furthermore, the
study is intended to evaluate the feasibility of
applying SEUI in the power system of Taiwan.
Finally, the study provides the suggestions for
the development of energy Smart Disclosure

privacy and information security. This study mechanism.

will discuss the current application of Smart
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Research on Visualization of Feeder Grid-connected Capacity

Abstract

In order to allow external users to have
a more intuitive understanding on the
possible hosting capacity of feed line, this
project will regularly extract the topology
information of existing distribution equipment
from each business branch of Taipower by
using the Extract-Transform-Load (ETL)
technology. This project then simplifies it to
become the information structure required to
calculate the possible hosting capacity and
subsequently summarize and send it to the
information center as the basic information
for computation. For the computing cores
used to analyze the impact while calculating
the possible hosting capacity of the feed line
sections, in addition to exploring the existing
DPIS computing units, this project will study
the use of other computing units such as
the OpenDSS of EPRI and Stream lined,
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and then comparison and benefit analysis
will be made to enhance the performance
of multi-stage system impact analysis run
by each feed line and quickly calculate the
maximum hosting capacity of each section,
thereby integrating the computing results to
the Geographic Information System (GIS)
technology and displaying the possible
hosting capacity of each feed line section on
the map with colors. Furthermore, to solve
the performance issue that may be caused by
external users downloading a large number of
map data, this project will construct a feed line
visualization hosting capacity system through
the use of Map Tile display technology that
allows the external users to inquire data
with telephone number or address, so as to
achieve the purpose of establishing feeder
visualization of possible hosting capacity.
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Smart Meter and Home Client Integration of the 1000 Household Demonstration Program

Abstract

According the request from Excutive Yuan,
Taipower Company needs to a complete AMI
filed trial including both Route A and Route B
of 1000 household before the end of 2017.
The purpose of this trial is that home users
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can notify their realtime energy comsumption
value at home. This can increase the benefit
of AMI. And then change the user's energy
usage behavior to enhance the energy-saving
effect.
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Research on Kimen Power System Planning

Abstract

For now, power system of Kinmen Island
and Lieyu Island are two separate systems.
After Kinmen Bridge is completed, these two
power system will connected into one by
attached cable.

In order to take power system reliability and
economic benefit in to account, this project
designed, simulated and analyzed several
system interconnection cases. Use PSS/E
power system simulation software building
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and analyzing Kinmen transmission system
after Lieyu system add in. In the other hand,
use OpenDSS simulation tool building Lieyu
distribution system. By simulation result,
discuss circumstances such as before
interconnection, after interconnection and
system voltage unified. In the end, compare
advantages and shortcomings of each
practicable interconnection plans as design
and planning suggestion.

BRIEFIENRK D B AREFIR
TREL)\ERT (FZUE ) RIR - MRS E
BIDEE - REEPIABEETTNEZ
FEETR A LIRSS » EEX -~ )
EBFIENRMK  LIEIENEPIRER
Ao K~ INEFIBENRIREETTINA
thARZE < EE8h » HAEEIRBIHRIEZ TS
IVEEMBI R - RERSERNR
ST RIS AR - HEBE
"E -

EZFIXBHEBITEETSR 109 5
T IR SEBEE TEREE - K~
INEERFEI LR 110 FHE - 3
IR 110 FZ2 RRRT - BEIRIT 2R
HE—TEELR » OEZEHHURR
EF CH - IR AR E M
Z - MAMREHBLUBRIZ RGN

MR EREM :

YT KPS PSS/E ERMAER » o
RIBEERIERBIRKRMEE » 12X
SRR BDE 110 2 RIRARST - SR
BLEERTM L RS S HARNSTE
28 HISSRMERREER - &
IBHERS -

RKEPFY PSSIE S RMBEIT
& TR NEEDRFHIEZ
OJEEZRA » N EHIBEREZERNH
2% RREBFETEEREN - RERE
MREMNZTITIE - S5 HEFE/)
EPIRCERMINLAD AT - LA OpenDSS
ERRS  /VEFIRMEICE » EEH
R Z RN - RE& - ETE Bl
BRBEAFORMECRE » I8
REHBEEENBS -

1. 8K ~ NEFIT T HBRAIE/)\E
FIHIBIEIE IR ARIBR4ETR »
DBIFREWLL 22.8 kv 512 /)\&PY
BETRREENL =R ~ HEYELL 22.8 kv
SIZ/)NEFIEBRENER HE
YA 11.4 kV 512 /)\EPYRE A #REE
NERR» RHEXE 114 kV 5| F
INEPIRE IRAR BN S HRENAEMRAR ©
DBIAEZE D R A EEE @A -
BRETRIE® E TR - HLL22.8

kV i - HIEEREHET = XER
B - AR EFIZ E &R
BFEEBERRBEREIZ  BEHET
EERETRECEFZEER M
RERAS - EHIBEEEFR 22.8 kV
K BEGAMCEIIRS i1
AL HEEERE - 35 B/N\EPY
MEFEFESEIL > BIN2511.4
kv/22.8 kv T35 FIECZEE
AR S - B 11.4 kV i@ » EE



EREEEmNRMINEIRE - FTEZ
EENAHRE - iREBIRIEEHEERN
- BRIBEXRS -

2. ST\ EPIRMETHIBERT iR a
RIRCU R R 2 185 - BIR/)EPFIRMERER
DEFREREMRS 3.3 kV » XEIFREHR/)
BEHENKRS @ KinBEERE - &i8/))
HPFIRMEEARE 11.4 kV - BO/BEWMN
= o

3. AWAFEIRER - HIBSBHE T BIR/EPFI 2 1%
BEER RIS £ > BSIABHEEEREERBF > iX

M RGBSR K ~ /NEPIEE—IRES »
EMRERNALERSSHIRA - I’RIR
BERT » RIS 2 B 23 PR 1 B KR ER PR 7T
ZEANK > BURANIEEE - A > RERE
RAREFEREVWESE - BHGH
BHEME—ERFDREERE  EE
FIRERETINR - EEERIREH LH
RE > BB AZPIH BRI MR ER
BEL » BBERFRERAEERLF SR
BEImERRAIAN—E BRI K ZIRAEE -

1 REPIWERE

AL TFO
e TFO2
Ll i TFO3
U L TFO4
—— ki TFOS

Ul

2 BER/NEFIETIRAIRE

AR : EDRE : REE - MELR ~ TXKE ~ BIER

{5}
5%
5
=
EE
=
B
LS

FEINBMHSH ()



= (5) ML ERRIAITEE

R PSSGE RERREERRRRREDESIN (160 REEREHRAEER

Developments of Extended Dynamic Simulations of Loac-frequency Controlin Power System wih Automatic Generation Control (AGC) using PSSGE

Abstract

By utilizing the frequency bias and tie-line
flow control, the operation of Automatic
Generation Control (AGC) is the most
conventional approach for the load frequency
control (LFC) in the secondary control of the
conventional hierarchical control in power
systems. In this paper, the user-defined
AGC model is explored in the extended-term

RS  Bm - 5k

simulation of the power system simulator
PSS®E. Simulation studies on 2025
Taipower system is investigated. Various test
scenarios, including generator tripping are
load shedding, are conducted to verify the
feasibility and the correctness of the proposed
user-defined AGC model.
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Matsu Power System Inspection and Planning
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Abstract

The load growth is not high as expected
in Matsu power system, and the installed
capacity of Zhushan power plant is
inappropriate. So Zhushan power plant follow
the generation schedule formed before, that
the generation beneath half load in long
term, result in the mechanical problem.

The modified shedding amount of each step
of UFLS relay is respectively 1st step 17.8%,
2nd step 23%, 3rd step 33.6, 4th step 23%.
The reforming generation schedule could not
only avoid the generator operation beneath
half load as possible, but shedding moderate

amount of load when the highest power
output generator tripped.

However, the modified shedding amount of
each step of UFLS relay and the reformed
generation schedule is the means to avoid
the exhaust gas temperature of generator's
turbocharge over the warning level when
the generator increase the power output. As
Zhushan power plant overcome the issue
of the turbocharger in the future, the UFLS
relay and the generation schedule should
be modified again to meets the real system
response.
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Research of the Advanced Technique and Protective Equipment for the Distrubution Construction

Abstract

This project has collected the regulations
and operation of hot line work in Taiwan,
and compared with the IEEE standard, as
well as those countrieswhere their voltage
profile is similar to Taipower. These related
literatures and reports are included in this
survey. The countries to explore consist
of the United States, Japan, and Korea.
The project investigates the difference
between domestic utility and other countries.
Through these investigations, the project
provides suggestions as the reference
for the amendment of hot line work of
Taipower so as to give a better protection
for maintenance engineers. Meanwhile, the
project has collected the ASTM standard of
new equipment tools and safety protection
equipment for live-line operation. For the
feasibility of the new hot line crimping

tools, and the new hot line cutting tools for
domestic utility utilization are also included. It
is anticipated that through the comprehension
of these methods, the safety of hot line work
can be better improved and the working hours
is reduced as well.

Conclusively, this project is devoted to the
information collection on the live maintenance
of distribution system, the operation tools
performed on hot line, and the operation
regulations. The project has also compared
the domestic distribution environment with
other countries, by which the suitability of the
maintenance regulations is comprehensively
evaluated and can be recommend the
suitable one for the operation maintenance
of 22.8 kV overhead distribution lines. The
outcome gained from this project improves
the construction quality and work safety.
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The Research of Distribution System Efficiency Integration and Development Strategy

Abstract

In order to understand the long-term voltage
trend and the change of power flow. The
optimization control strategy of large scale
renewable energy grid-connected regions
was studied. The system construction of
Yuan Chang S/S was completed successfully
in 2017. The monitoring system can present
important information on the website, and
we can develop application functions for the
needs of planners.The Yuan Chang S/S BUS
voltage variation and two main transformers

B rxss 8an 5%

power flow can be displayed when PV
generates power. The regional line loss rate
of distribution System can also be calculated
through the regression method during PV
power generation. The 11kV bus voltage of
Yuan Chang S/S is currently in good operation
in both summer and winter. According to the
historical trend of the transformers reactive
power in substations, the setting value of the
shunt capacitor in winter could be adjusted.
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The Implementation and Research of Intelligent Wind Turbine Information

Abstract

This project lists the changes in IEC 61400-
25-2 edition 2.0 and IEC 61400-25-3 edition
2.0. This project analyzes that intelligent
wind turbine information can increasing
wind power penetration by literature
review. As TPC uses different brands of
wind turbine, there is no strict data naming
restrictions for them to follow, which causes
problems in integrating and applying the
data. To overcome the issue, a wind turbine
information integration system is developed
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by TPC. The system integrates three different
brands of wind turbines; the procedure is
roughly described as follows: Retrieving
the information from TPC's OPC Server,
converting the OPC Groups Items into IEC
61400-25 LNs, and integrating them into IEC
61400-25 MMS server. Then the SCADA
uses the MMS protocol (which acts as an IEC
61850 MMS client) to communicate with this
IEC 61400-25 / IEC 61850 MMS server.
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The Research of Micro Grid Demonstration Area Evaluation and Construction

Abstract

There is widespread popular support for
using renewable energy over the decade. In
Taiwan, 4,319MW accumulated renewable
energy capacity has been established until
2015. The target of penetration renewable
energy rate will be revised to 20% and the
total capacity of renewable energy will be
reached 27,423 MW by 2025. A microgrid
including distributed energy resources

B rxss 8m 5%

of operating either in grid-connected or
standalone mode from the utility grid is one
of the ways to develop renewable energy
efficiently and increase the penetration rate of
the renewable energy. The microgrid can not
only control the power flow between the ac
grid and the microgrid, but also protect loads
from grid fault conditions.
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Adjustable Speed Pumped Storage Hydropower Generators for Frequency Regulations in Power Systems

Abstract

The dynamical model adjustable-speed
pumped storage hydro-generators in
PSS@E are been developed in this paper.
Traditionally, pumped storage hydro-
generators are achieved by the fixed-
speed synchronous generators. With recent
advances in power electronics technology,
adjustable-speed pumped storage hydro-
generators become more popular and they

B rxss an 5%

can provide more flexible strategies in power
systems operation and control. Various
scenario studies of 2025 Taipower systems
have been studied to validate the feasibility
and the correctness of the proposed models.
Moreover, the role of variable-speed pumped
storage hydro-generators for frequency
regulations in Taipower systems has also be
validated by PSS@E simulations.
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Circuit Breaker Equipment Diagnosis And Value-Added Application System

Abstract

Taiwan Power Company (TPC) bears the
responsibility to supply electricity for the
entire nation, and makes great effort to
improve the management of power facilities.
In order to have precise control on every
single part of power transmission and
improve the efficiency of equipment inspect,
TPC started a series of project from 2008,
including the developing of “System for
Transforming Equipment Maintenance
and Management” and an Application
Program (APP) for the system. This enables
maintenance personnel to record regular
checkups, maintenances and transforming
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equipment management, therefor elevated
the efficiency of inspection tasks.

Our goal is to optimize the process of
transforming equipment management and
to develop an expert system accordingly.
Besides improving the system of transforming
equipment and therefore improve efficiency,
we also look to monitor circuit breakers by
applying technologies such as Machine
Learning (ML), and Geographical information
System (GIS), and so on. Risk assessments
and real time alerting system can be achieved
with the help of historical data analyzing.
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Application of Real-Time Simulation Technology in Taiwan Power System

This paper aims to introduce the application been widely used in power system analysis
Abstract of real-time dynamic simulation to Taiwan and equipment testing, this paper introduces
power system. The tools of power system the cases of real-time simulation application,
simulation are classified into off-line and real- including power system fault analysis,
time, and they are compared and analyzed dynamic simulation testing of renewable
to indicate the necessity for real-time energy and hardware in the loop testing for
simulation. Since real-time simulation has the protection relay.
B rxss 8m 5%
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A Study on Maintenance Management Distribution Transformers of Electrical Power System

Abstract

This paper is aimed to analyze differences
among all types of domestic distribution
transformers. The regulations of maintenance
time with corresponding procedures for
distribution transformer are discussed.
These information includes usage types,
national standards, maintenance procedures,
and assessment methods of distribution
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transformer, they are mutually compared, by
which the adequate management time and
procedures can be established. Besides,
practical maintenance experience from
operators, and recent maintenance methods
and auxiliary maintenance equipment of
distribution transformer are realized and
assessed for the maintenance reference.
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Development and Improvement of Thrust Bearing Support Ring in Hydraulic Power Unit

Abstract

e

The support ring of the hydraulic turbine
thrust bearing in Mingtan hydro power
plant suffered from elastic fatigue and
cracking problem due to the operation of the
generating unit. The price of new products
from the factory was very high. In order to
reduce the operation cost under the difficult
operating conditions of the company, the
institute was invited to research and develop
the thrust bearing support ring. This project
first carries out the geometric measurement,
material analysis and stress analysis of
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support ring to find out the cracking root
cause of the support ring, and at the same
time, studies the regeneration process of the
support ring. Then, we do an optimization
analysis of key dimensions to reduce their
maximum stress, thus to extend their useful
life. We develop the machining process based
on the size of the optimization analysis. Also,
we redesigned a thicker oil-free support ring,
which do not need oil to support the load.
Thus it is convenient for maintenance.
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Noise Assessment in Green Island Power Station

Abstract

Diesel engine is suitable for island power
generation. However, due to the increasing
number of people in the noise situation, in
order to avoid the company to pay a huge
noise improvement costs, it is necessary
to carry out environmental noise simulation
measurement and improvement, and
properly respond to the public's noise
incident.

The power generation noise situation is
different, need to have a good monitoring
and analysis to show the key areas of
the noise problem, especially in the noise
sensitive point. So the implementation
of noise monitoring, in accordance with
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the improvement or effective cooperation
with neighbors, prevent the emergence of
contradictions to achieve a smooth power
generation.

Green Island power plant noise are mainly
diesel generators and cooling fans. The
location of the nine road points exceeds
the ambient noise control standards, mainly
by the air-cooled cooler exhaust chimney
wake sound effects. Ventilation in the
engine room and vent openings, the sound
of poor performance caused by leakage,
it is recommended by different noise
characteristics designed to install the silencer.
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Mechanical Analysis of 13th Stage Blades of #7 Steam Turbine Rotor in China Steel Corporation

Abstract

During 20 years operation, the 13th stage
rotating blades of steam turbine in China
Steel Company (CSC) unit 7 have found
cracks in blade root several times. These
accidents affected the safety of the unit
operation and increased the maintenance
costs. By the result of finite element analysis,
we found two natural modes are close to 8th
and 9th harmonics of operating frequency,
and the locations of maximum modal stress
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are identical to the crack initiation point.
According to our study, the nature frequencies
of 13th stage are close to harmonic of
operating frequency, so it may cause
resonance problem. However, the resonance
frequency is high and the exciting force is
low, so the 13th stage blade can operate for a
long time and finally break down due to high-
cycle fatigue.
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The New Manufactur Study of Circulating Water Pump Impeller in Tai-Chung No.9 & 10 Power Station

IBIRIK R E SR AT RIS

Abstract

The broken circulating water pump impeller
makes the metallographic duplication
membrane and the replication macroscopic
plastic gum, the results show that the
microstructure of the impeller is not uniform
and there are many inclusions on the
adhesive, then the mechanical properties
of the circulating water pump impeller are
tested, and the tensile strength is found
not up to standard. The original impeller
design is simulated by the stress distribution.
It is found that the crack initiation area is
the high stress zone, the reasons for the

FEEs BRIk

damage should be casting defects plus
poor design resulting in high stress zone
and casting defects just in the high stress
zone, and the impeller did not do the solid
solution heat treatment, finally produced
the crack initiation area, with the running
crack gradually growing, and finally rapid
rupture; To improve the situation. In order to
solve the problem of impeller damage, the
impeller design is changed to make the stress
distribution uniform and the material with
better mechanical properties replace the old
ones.
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Materials Degradation Study of the Gas Turbine of Sin-Ta No.5 Combine Cycle Power Plane

Abstract

Hsin-ta Power Plant No.5 combine cycle
gas turbine has been operated over 100,000
EOH on Dec. in 2015, and need to perform
the life evaluation and damaged components
modification based on the recommendation
of the ODM Siemens company. In order to
build our own technology of life evaluation
and reach the goal of cost down, NDT
inspection, replication and Lab. analysis of

eSS Bm - 5k

the No.5 gas turbine have been done in the
duration of the fifth maintaining periods. The
results of life evaluation were taken for the
references of the components modification
and power plant maintained fields.The scope
of life time extension test include tie rod,
blade wheel, middle hollow shaft, and vane
carrier etc.
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An Establihment of Risk Assessment Model for Gas Turbine Unit

Abstract

Gas path parts (HGPP) such as blades,
baskets, transition pieces and nozzles
operated at high temperatures need
maintenance and replacement periodically
with its EOH. With generation costs and
tasks concerned, the operation of gas
turbines generally following dynamic
load demand up and down is not always
in a state of steadiness. Under such a
circumstance, HGPP presents a life span
that differs from the original manufacturer's
planning according to its manipulation
and environment. So it's necessary to
conduct a HGPP reliability analysis for
better understanding current performance

of gas turbines and therefore promoting its
reliabilities for the future. the results The
results of this study are as follows.

1.The study calculated MTTFs of HGPPs and
their corresponding probabilities and failure
costs.

2.The strategic risk matrix shows that the
transition piece belonging to high-risk and
high-cost group should be a priority for
maintenece and drag it to the lower left corner
possible. As to the basket and the row2 vane
blade, the low-risk but high-cost, should
speed maintenece to reduce costs caused by
failure. And the rest of HGPPs, the low-risk
and low-cost, can adopt routine maintenece.
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The Improvement Research of Steam Side Oxidation of Supercritical Boilers

Abstract

Steam oxidation problem is anticipated
to influence operating of USC boilers.
This research has arranged simulated
experiment of specimen including 7
materials and 2 surface modifications
and proceeded elaborate evaluation. The
results demonstrate that based on material
viewpoint, those high Cr content, addition
of Nb ~V ~ N etc. trace elements, fine grain
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process will all mitigate, while on modification
viewpoint, though both shot peening of
stainless steel and high Cr coating of Cr-
Mo steels have been confirmed to benefit
either, but the experimental results show that
the latter coating process determine integrity
of coating layer and therefore need further
research.
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Condition Specimen Ccaolingmj‘(ﬂn m) Thickness Reduction(zm) | Outside scale( zm) | Inner scale( z m)
T92 83.1 95.6 106.2
T23 283.8 3944 318.0
Material TP304 - 40.3 554 36.4
TP347THFG 9.8 3.1 23.6
Super304H 24.7 464 21.2
HR3C 9.9 ND 394
TP347H-Peening - ND 68.2 ND
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Remaining Life Assessment of No.5 Boiler of Taichung Power Plant

Abstract

@

The purpose of this study is to evaluate
the residual life of No.5 boiler components
of Taichung fossil power plant, which has
been operated over 20 years. The safety
critical components were assessed in
this study included the main steam pipe,
high temperature reheater pipe, final
superheater outlet header and stub tubes,
platen superheater outlet header and stub
tubes. The inspection method of these
steam delivery pipes was conducted on
the microstructure of regular replicas and
extraction replicas, and evaluating the
consumed creep life was based on the life

MRS

assessment system which is called MALS
(Metallurgical life assessment system) has
been developed by MHI. 18 tubes was chosen
to observe sizes, elements analyses, scale
measurements. According to the researches
in the past of our company, and referring to
MALS, all the test results were gathered and
analyzed. Then all the consumed creep lives
and their remaining lifetimes of the pipes can
be evaluated. Most consumed creep lives
of the pipes are in the range of 20 ~ 40%,
and their evaluated remaining lifetimes are
in the range of 24 ~ 32 years under normal
operation and maintenance circumstances.
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Copper Scale Cleaning of Shinta Power Plant

ERTiEy

Abstract

®

Oxide scale formation can not be exempted
from during normal boiler operating and
the situation will worsen when happened
additional copper deposition because of
galvanic corrosion and isulation to heat
transfer. As many reports have shown
that nowadays ACR cleaning procedure is
not suitable to situation of more than 5%
copper inner scale which is not uncommon
among several power plants, this research
aims to explore appropriate system
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preliminarily among 5 candidate schemes.
The experimental results show that alkaline
cleaning system even low temperature owns
potential, and there exists another lower
corrosion rate, fewer re-dopsited copper,
cheaper reagent than now used reagent..
Elaborate optimization studies will go for
such as choices and concentration of oxidant
and inhibitor, disposition of waste liquor,
regeneration of reagent.
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The Life Evaluation of Shinta Power Plant unit 1 Boiler

Abstract

o

The unit 1 boiler of Shinta power plant
has been operating more than 30 years.
Comparing life consumption by MLAS during
2002, This time in 2015 has analysed out
further material degradation especially
high temperature and pressure section
such as HAZ of main steam and final
superheater(SH) pipes by replication work,
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and tubes of platen and final SH by cutting
samples. As having confronted decommission
stage, appropriate measures have been
proposed as reference. This research has
also found inhomogeneous combustion
inside of furnace and phenomenum of
sensitization of stainless tube still degrades
yield and tensile strength.

I 12 S5 5% #1 1% A 1B E 88 2 80 30
T RNETBIREE 88 FEIEI T
INEE RN BREBEERE D
WIE  BEERKEBAESESMIGHR
i (MLAS) ;EZRIFF ERURERIRIER -

MR ERER :

HFEEEHEHRREIRATEZ S
1379 » BB 105 =R KIZRARTHE
EENRGERERYERE » D1
AMEMAFSIER -

ERESnsSEBRBEENE—D
FAit » BIRERIEIKIE MLAS JARIFE
A ERSER « RERBESREO
EERESFERIFERTEBSM
HFEIEEE 50% - S EMEEERPRR
TR HEFERIBLAS IR EEEITIZER
E  ERTYEHRRN ST HEER
WAL HHEERIEMIESE » MUE

BV D TR AN B BN B8 K R ER B R 28
%% SA213-T22 EHEZIRMEE R
117 BEEEEESERR . B
FER  SHRERNZIREERNT
EEMD R IERLT - OEREERES
Z . RAFEHETRIEEGH#HIER
MEMMITEE  BEBLEERSHRER
iR ~ RIESEE D2 IRMERERFERIRS -



RAETRIEE S B E 3L

e
i

B1 FF

|| - EERRmEH N R Bk

(1) Do s 4 =<

B2 FEBRSSTHBLES

2% B8 EkEl - BeE



FAERNTISEERT # 2 SRHEEN

Remaining Life Assessment of #2 HRSG Components of Nan-Pu Thermal Power Plant
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Abstract

®

The purpose of this study was to evaluate
the residual life of #2 HRSG components
of Nan-Pu thermal power plant which has
been operated for 24 years. The integrity
of critical components was assessed in
this study including the main steam pipe
and header(MS), 1st superheater outlet
header(SH) and 2nd superheater outlet
header(SSH) of HRSG2-1 and HRSG2-2,
pipe elbow position,---etc. The inspection of
these steam delivery pipes was conducted
based on the microstructure of regular
replicas and extraction replicas, and the

consumed creep life was evaluated based
on the life assessment system called MLAS
(metallurgical life assessment system)
originally developed by MHI. Results of the
examination indicated, the consumed creep
life in the heat affected zone for MS are 20-
80% , for SH and SSH are 20-40%, for PE are
30-80% respectively. In terms of the 40-year
life of #2 boiler components of HRSG, the
residual life is approximately 24 to 28 years
under normal operation and maintenance.
Isolated cavities and direct cavities were
found in some sample points.
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Feasibility Study of Organic Rankine Cycle (ORC) Applied on Low Grade Waste Heat Recovery
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Abstract

With growing industrialization, energy
consumption has been sharply increased
over the past few decades, which has led
to environmental problems such as global
warming. To mitigate the spread of global
warming, techniques for improving energy
efficiency and policies for environmental
protection are more and more important.

Recently, Organic Rankine Cycles (ORCs)
have been used to recover low-grade waste
heat and convert it to power to provide
low payback for equipment investment.
In the present study, the steam from the
heat recovery steam generator (HRSG)
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provides as heat source for desalination
(DES) plantand preheating of heavy oil. Since
the operation of DES plant is intermittent,
there will have surplus steam which can be
convertedto power through ORC system
when the DES plant is shut down. Results
show that ORC system with 2 TPH steam
flow rate owns the shortest payback time
which is about 3 years based on the price of
6 NT$/kWh. The ORC system will generate
876,087 kWh/year based on the availability of
8,000 hrs/year. It is equivalent to reduce the
emission of 547 tons of carbon dioxide.
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Abstract

TTAF ISO/IEC 17025 Accredited Laboratory

In order to enhance the credibility of
experiments , Chemical testing section
introduced the Environmental Analysis
Laboratories (EAL) management system and
the ISO / IEC 17025 laboratory management
system. In 1997, " Environmental laboratory
" approved by EAL certification. Accredited
scope includes 7 items in water, and 7 items

SHEXEBEFEAST .
ﬁ?ﬁ?\EEEEEn =

in Toxicity characteristic leaching procedure (
TCLP ). Also in 2007, "Materials Laboratory”
approved by Taiwan Accreditation Foundation
(TAF) certification. Accredited scope includes
10 elements in Carbon and Low-Alloy Steel
, 7 items in Copper Wires, 9 element in 300
series of Aluminum Alloy, Coating Mass in
Hot Galvanized articles, and Mercury content
in Coal.
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Abstract

The Contents of Major Test
1. Analysis of coal, fuel oil, natural gas, etc.

2. Analysis of insulating oil, lubricants,
hydraulic fluid, grease, etc.

3. Analysis of gas and dissolved gas-in-
oil and calibration of gas detectors for
electrical power equipments.

1 & B H - RARFME 2B D
7
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tEBE AT o

3. BN IARELE - REEARREREE

EHEE

4. Fault Diagnosis of Electrical Power
Equipment.

5. Lubricating oil monitoring and tribological
failure detection.

6. Calibration of hygrometer and production
of standard gas from —80°C to 10°C dew
point.
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Abstract

The core business of high-voltage testing
section includes: 1.Testing of power
equipment, 2.Inspection of power equipment
for civil use, 3.AC dielectric withstand test
for power cable, 4.Electrical characteristics
test of insulating oil, 5.Measurement of tand

e

for power cable, 6.Measurement of partial
discharge and diagnosis, 7.Calibration service
for high voltage measuring system in Taiwan,
8.Periodical maintenance of 15kV power
cable in power plant, 9. Build a “high-voltage
and large-capacity short circuit testing lab” .
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Abstract

(2]

The electricity meters and instrument
transformers are the bill measuring devices
of Taipower company. The major works of
Electricity Metering Section are performance
tests, including the electricity meters and
instrument transformers standard calibration,
periodical test, acceptance test and type
test. The quality of tests is a matter of great
concern to income of Taipower company.
Therefore developing the test ability,
technology and method is promoting test

N

reliability and quality, the expected objectives
are all successfully reached in the year of
2017 .Aactively participate in AMI (Advanced
metering infrastructure)system of taipower
build the technical discussion and planning,in
accordance with the schedule finish the high-
voltage communication upgrade and low-
voltage acceptance and test work,the future
goal will be devoted to the watt-hour meter
and communication equipment laboratory and
on-site integration testing technology.
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Abstract

[

Major ltems

1. To establish and maintain TAF standards
of electrical quantity.

2. Period calibration of monitoring devices in
power plants and distribution stations.

3. Period calibration of QC instrument and
acceptance tests fornewly purchased
measurement equipments.

EFEBTRRE

4. Tests and maintenance of electrical
measurement instruments .

5. Testing of control instrument and SCADA.

6. Testing of I.E.D.and power protecting
Relay system.

7. High Voltage Insulating Tester calibration
and maintain.

1. TAF ES1ZHEZ BT EHERF -

2. R EEBIESABRTEHIR
IR o

. XEEBESISZEYAER G
E ﬁﬁ%%ﬁZEHﬁMn fm©

EEETRET BRI BIEREE -
1%}”& jj?}%_?éﬁpﬂ" °
BEVREREREREHE -
. DB ERISF A ESR R &

2 -

~N o 01 b~

FEXHRE

1. AFERFETHNSERESR B 7. BUTHBSARIEERERET
HimET ~ BB ETERIZHEET 24191 EMEXKEFZE - HRIESZE
- nganéEEGLIE¥Z

2. BB EIBEBHEE ISO Ry §E:E
BB ZEN  ENMEEEEEHE
ER e R EIR R EIE
HAMRIE o

3.HITRENUIRETRIINER 5
2% ~ JTEEERFAES o

4. BEMNEEMBEEBEEJEIERM
BEREREFTHINKELZIRIZR
1%22 °

EERISETRERTS @ BHS
é.\ |IEEE Std 644-1994 Z#87E °
REMREEMCEERRESEE
ﬁ'lﬁﬂﬂinﬁ%ﬂﬁmﬂﬂnﬁ%ﬂ °

@Mﬁﬁﬁ@@%(nﬁﬁﬁ

@Eﬁ @mﬁfﬂw%
B @ EBEEZE R ALEIZERIE
ﬁﬁ

8. TN LLZIRIRIBINZIFIKES » U
ﬁzﬁ'\iﬁ “Eu-l- N EID I:I-I-mr'_._'HH [[a} E
a8 o

9. VIR EEBIBUWAL N REEETHDRE ~
MEBIVEERIESS ~ BEET (INE
BT cRERBEEERFHEES
(AVR) 515E ©

10. BB R BT
< 1825 o

BT ) ERE



ErEBEESIZIE (Doble F2253)

Period calibration of monitoring devices
in power plants and distribution stations

% E/S TR RIS RE R

TAF EERIEERZE—F

RS (ISO/IEC 17025)
106 FETIFELE :
o BB | RBSE | HERS | THR4ES B35 £ RS
¥ F B F ¥ F $F BREHE | THEMHF
¥ ke B E M| 873 34 55 0 0 0
X A # €& K 41 14 3 3 3006 3554
X N & E B 227 5 6 1740 157
#EEB E E R 720 151 3 3907 263
B # ¥ ®K| 3780 30 321 0 3326 383
T =3 ’| 251 31 0 281 67
X £ ¥ @& 92 15 1 0 2
B ®m & | 132 18 3 3 1
A L | 260 10 401 9 0 0
4 | 6376 100 1000 25 12263 4427

&
&
=
7%
]
=
T
g




(7V) &

=50

LR

Abstract

The task of Power Apparatus Testing Section
is to help Taipower and other companies
with executing the new build electric
commission test, put-in service electric test,
and maintenance electric test to confirm the
quality in compliance with specification. The

e

under test equipment includes generator,
transformer, circuit breaker and transmission
line, etc. Test items include insulation, voltage
withstand, partial discharge, winding sweep
frequency response and dielectric frequency
response test, etc.
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