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Future Power Technology and Energy Policy Analysis Research - Using 3E Multiple Objective Programming Model

This study try to associate industry analysis
combined with multi-objective programming
method to constructed MultEEE model for power
supply planning between the single multi-target
developments. The results from the error of
view there is still a certain degree, especially the
results of the economic part of the simulation.
Therefore just can only observe the trends follow
the reference solution on the analog value, the
actual data had not yet been directly incorporated
by reference. On 2013, 2020 and 2030 year,
in order to target trends, the economic growth
rate target gradually increased, but trend has
slowed down, energy objectives and environment
goals are all rise situation, but the growth rate
is down, while the cost of electricity is increase
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because the nuclear decommission and using
a lot of renewable energy, but this study did
not consider the future of renewable energy
technologies cost decline after commercial. In
energy-intensive and carbon-intensive in terms
of trends, both are showing a downward trend,
but the power emission intensity due to increased
nuclear decommissioning and electricity increase
in the future. Furthermore, installed capacity of
coal-fired steam power units accounted for 23-
28%, gas combined cycle units are about 25-
28% in terms of power generation, while nuclear
power units due to be decommissioned, in
2030 generation of coal-fired steam power units
accounted for more than will be increased to
44.53%.
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The Feasibility Study of Power Generation and Grid Unbundling in Taipower in Response to the Liberalization of Electricity Industry

Under the electric amended law, we could find
out it promote Electricity Liberalization by power
and grid unbundling, grid network keep in state-
owned, and power sector opening to competition.
In response to the direction of electricity
liberalization in the future, this study covers three
major research topics included the development
of responsibility center under division system
of Taipower, the optimal segmentation model
of Taipower under power and grid unbundling,
and the feasibility study of the privatization of
the Taipower. This study suggests that can use
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the balanced scorecard (BSC) to develop the
framework of responsibility center in Taipower
under the division with profit center and balance
both financial and the non-financial frame
performance. Moreover, this study surveys the
law of mergers and acquisitions and the Law of
the company's division to help the Taiwan Power
Company's facing the relevant issues. In order
to build up the proper competition of the power
generation market, Taipower should choose the
way of privatization carefully and appropriately,
preventing the market monopoly.
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A Study on the Financial & Economic Analyses of Regional Grid Projects

The universal model and software interface for
reasonable financial and economic analyses of
regional grid projects proposed in this study can
be provided to Taiwan Power Company’s relative
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applications. It is expected to effectively promote
grid construction and achieve the dual goals of
enhancement of power supply capability and
power supply quality.
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CDM Methodology Application in Power Industry and New Market Mechanism

Being a large emitter and one of the objects
regulated by emission cap, Taipower could not
meet its EIA commitment and caps set in GHG
Reduction and Management Law with internal
reduction measures and domestic credits. Foreign
carbon credits are also need to be purchased.
CERs produced from CDM projects are probabily
the only international carbon credits recognized
by EPA, and allowed to be used to offset the
domestic emissions. In addition, to obtain the
emission credits issued by EPA, domestic offset
projects must follow the CDM procedure to carry
out validation and MRV processes, therefore it
is very impotant to understand the detail of CDM
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process, methodology and its new development.
Due to recent economic recession, production
activity and carbon emission have decreased
significantly, which resulted in the CER price drop
and the epilog of CDM. New market mechanisms
such like sectoral crediting, framework of various
approach, as well as non-market approaches are
emerging to replace CDM. Since the government
usually refers to interanational measures when
it formulates policies and regulations, we shall
closely watch the trend of carbon markets and
new development of international agreements,
which could serve as an importanat basis of
carbon asset management.
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Study of Water Recovering from Flash Steam and Flue Gas

The objective of this study was to investigate
the feasibility of recovering flash steam out of
flash tank and recovering water from flue gas to
enhance the whole plant water recovery rate.
Using a plate heat exchanger with air-cooled way,
we conducted the water recovery test from the
flue gas. That resulted in the acidic recovered
water, mainly due to small amount of sulfate and
nitrate ion, with conductance about 60 uS / cm or

HRSE  BI - 5E

so. The result showed that, even in the coldest
time of the ambient air (15 °C ), we still needed
836 kw-h to recover one ton of water. Eventually
the test results show that, either with water or
ambient air, the water recovery cost of flash
steam was quite high. Therefore the integration of
renewable energy as independent power supply
would be a potential solution for water recovery
and carbon reduction.
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Wind Mast and Foundation Corrosion Prevention Ssystems Design and Degradation Assessment in Onshore and Offshore

Offshore wind turbine and marine structures
corrosion monitoring for the West Coast region
of the heavy salt spray corrosion damage and
the destruction of power facilities offshore
waters forensics, monitoring and corrosion
engineering, offshore wind turbine main materials
and structures (such as the foundation, tower,
blade, generators, bearings, structures, etc.) in
the corresponding environmental media (such
as seawater, waves, coastal atmosphere, dust
weather, high temperature upheaval, etc.)
corrosion protection methods, the use of anti-
corrosion coating, steel materials susceptible
to corrosion behavior atmospheric effects and
the marine environment, how to establish steel
corrosion coating degradation monitoring,
assessment and efficient anti-corrosion strategy,
the establishment of the corrosion prevention
system design and deterioration assessment for
the support and maintenance of offshore wind
turbines must comply with the stable operation

b 7xss Bm 5

of an important jobs.According to ASTM G116
test results on type of atmospheric corrosion
sensor Index Test Al line, Zn-coil, Al-coil, Fe-
coil four atmospheric corrosion sensors, Fe-
coil most characteristic ER theory, its resistance
changes proportional to the time, has potential as
onshore and offshore wind towers of atmospheric
corrosion sensors.Terms of degradation test
coating system being tested, with the increase
of exposure time, the coating of AC impedance
value (Rp) will fall, the capacitance value is
increased and simultaneously accompanied
by a guide to the diffusion control of Warburg
impedance. The test results also found that: 0.2
Hz frequency identification have the best rates,
R4 coating system is maximum impedance value.
Cathodic stripping test results showed R7 series
of stripped equivalent maximum diameter; R8
series although there is a minimum of peeling
equivalent diameter, but the long-term immersion
coating will be blistering.
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Wind Turbine Blade Damage Analysis and Repair Recommended

After repairing V47 entire blade entity, static
analysis to verify the results of the previous year
validity of reverses engineering. Fiber laminate by
the geometric shape, finite point a year ago was
obtained samples from reverse engineering, the
material properties of materials, the blades may
establish laminated maps, namely the distribution
of this year to establish ABAQUS limit based on
the plot elements of the model layer, and calculate
the weight of blade, natural frequency, via static
strength test and simulation results blade, can

b =S58 8 5%

prove rigid blade of little change before and
after the repair, if not before the blade can still
damage the general operation, V47 blades did
not cause the destruction of its strength to meet
the design requirements of IEC Class 1A. In this
study, two different loading analysis software GH
Bladed blade loading and FAST were analyzed
and compared with the literature, on the whole,
quite consistent with the results obtained, to build
capacity load analysis of blade elasticity.
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Technological and Economic Analysis of Carbon Capture,Storage, and Utilization for Power Plants

The main objective of this study is to develop a
generic Techno-Economic Assessment model
which could be used for various capacity of
CCTS &U project development, including pilot,
demonstration, and full scale. This Techno-
Economic Assessment model will act as a
decision support tool that includes all the
components of the CCTS&U chain, integrated
the technical and economic parameters in one
dynamic model as well as taking into account the
most up-to-date publicly available information
from other similar projects worldwide and also
specific information from Taiwan Power Company.
This model is designed to capture dependencies,
risk and uncertainties, and will be used to assess
and compare alternative development concepts
particularly. It is expected to represent the most
important uncertainties related to cost, schedule
and performance of the whole system.Through

MRAR BN 5%

the literature reviewing together with DNV GL’s
experiences, the necessary decision gates and
relevant criteria have been defined according
to TPC’s CCTS&U development roadmap. The
customized TEA mode is also used to evaluate
three assigned cases. The analyzed results are
in line with what was found in the literature. The
utilization has very low CO, consumption but can
lead to fairly high revenues depending on the
proportion of microalgae biomass transformed in
skin care products. However, the CO, reduction
from utilization is significantly lower than storage
and utilization capacity is dominated by available
area. A further study shall be carried out to
identify the available footprint and collect more
reliable data to determine a feasible utilization
ratio. Due to unclear CO, tax scheme in Taiwan,
the CCS implementation in current stage is not
considered profitable.
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FIGURE 5.3: Avoided cost of CO,, (2014 USS)
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Absorption of Flue Gas from Power Plant in a Bubble Column Scrubber and CO, Capture Efficiency Analysis

A continuous bubble-column scrubber, capturing
CO, gas for scrubber design purpose by using
microalgal recycled medium and NaOH solution
under a pH-stat operation, is used to search for
optimum parameters for a scrubber design by
means of the Taguchi method. The parameters
are the pH of the solution, concentration and
temperature of the liquid absorbent with four
levels for each. A total of 16 runs are carried out
by using a Taguchi experimental design. From
the measured CO, concentrations at the outlet,
the absorption rate and overall mass-transfer
coefficient can be determined with the support of
a steady-state material balance, as well as a two-
film model. According to an S/N ratio analysis, a
significance sequence influencing the parameters
and optimum conditions can be determined.
A total of five sets of optimum conditions will
be used to make further verification. The data

WSS BI  55%

determined here were found to be optimum.
The result showed that absorption efficiency,
absorption rate, overall mass transfer coefficients,
gas-liquid ratio and scrubbing factor were
found in the range 17.33 to 70.67%, 1.361x10™-
6.609x10mol / s-L,0.0211-0.1089 (1 / s) 3.98-
23.86, and 0.3087-0.7838mol / mol-L. The total
gas flow rate 48L / min, NaOH concentration
and flow rate 0.2M and 2640mL / min showed
the optimum operating condition of absorption
efficiency 65.26% at power plant. According to the
research results, a policy for a scrubber design
can be established. According to the findings, it
is assumed daily processing 20 tons of recycled
medium, the design of the bubble column
diameter 1.5m, height of 15m. Suppose operate
200 days a year, about 148 tonnes of carbon
dioxide can reduce the cost of approximately $
1,137,800.
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The Study of a Potential Strategy to Improve Microalgae Biofuel Technologies and to Mitigate CO, Emission

Comparing to higher plants, microalgae is
taken as a valuable candidate for biofixation of
carbon dioxide due to its higher growth rate and
various added values. However, high cost and
energy use on nutrient and water production is
the major obstacles for this application in our
previous study via a pilot plant (tons) system test.
Therefore, the further test on difference between
recycling and fresh nutrient cultivation of Spirulina
sp. is carried out by the same system in four
individual seasons. The results show the notable
advancement on carbon dioxide elimination
and biomass productivity can be obtained since
Spirulina sp. can grow well by using recycling
nutrient. In addition, the optimal cultivated days
are also determined on the basis of optimal
biomass productivity in a nutrient recycling pilot-
scale system. Spirulina sp. can grow well by
using recycling nutrient once or twice. When
using a different strategy to 1/4 concentration
of nitrogen and with regeneration than originally
concentration of nitrogen and with non-
regeneration strategy to reduce greenhouse gas
emissions by 25% and 53% of the total cost. In
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comparing the different channels and at different
times of the operation carried airlift or airless liter,
mostly in air-lift performed better. The value chain
model will help guide needed investments and the
deployment of microalgal based CO, capture from
power plant. The best portfolio of microalgae-
based CO, capture co-products conversion
revealed that the maximum of biofuel production
to eliminate CO, emission but in the red is 98.5%
microalgal biomass to be converted into biofuel
and 1.5% microalgal biomass into skin-care
product. In general, the location of microalgal
culturing system close to the power plant should
have been relative to the value added. It is
likely technology development strengthens the
performance of the culturing system to increase
the amount of biomass production. It is possible
that technical innovations can advance the
primary activities of the microalgae-based CO,
capture value chain and improve the economic
feasibility. High value products from microalgal
biomass support the maximum of greatest biofuel
production.
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Evaluating Adsorption Behavior of Solid Sorbent in CO, Capture Process

In order to reduce anthropogenic carbon
dioxide emission, carbon capture and storage
is widely recognized as an essential tool
for power generation industry. In this study,
PSA(pressure swing adsorption) process is
utilized capture CO, out from simulated flue gas
of coal fired power plant.Adsorption capacity
and selectivity of CO, are investigated by
equilibrium isotherm measurement for three
solid sorbents. The isotherm measurement
data is fitted with theoretical model to obtain
parameters of isotherm. Adsorption, desorption,

MRS Bm 5t

and breakthrough curve are also measured for
these sorbents. Various operation conditions with
different feed pressure and flue gas compositions
are tested in a mini adsorption tank. By measuring
their adsorption curves, desorption curves, and
breakthrough curves, capture efficiency and
recovery ratio are also analyzed with theoretical
model. Optimum operation condition is able to
be found by this study. A conceptual design of
pressure swing adsorption process for coal based
power plant CO, capture is proposed at the end
of this study.
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The Study of Adsorption Process for Power Plant CO, Capture Application

The stripping step of carbon dioxide capture
process is studied in present study to evaluate
energy consumption of solvent regeneration.
Several mixed-amine solutions are tested in a
lab-scale stripper. In order to investigate the
optimum operating parameters for stripping
process systematically; an experiment design
algorithm, Taguchi method, is utilized hereby.
Stripper solvent feed rate, CO, loading of feed
solvent, concentrations of amines, temperature
of reboiler are regulated via the algorithm.
Through the algorithm, optimal range of feed
rate, CO, loading, amine concentration, and
reboiler temperature are determined. The
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order of importance of these three parameters
is also determinedand the optimum operation
parameters are validated at the end of the study
also.From the result of this study, solvent feed
rate and concentrations of amines have higher
orders of importance in the solvent stripping
step. The highest stripping efficiency of 84%,
the highest stripping rate of 0.8466 mol/m°*.s-mol
and the lowest stripper heat duty of 1.24 GJ/t
are validated by an extra independent test with
optimum operation parameters. A conceptual
design of stripper is also proposed at the end of
this study.
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Evaluation of Mercury Pollution Control Module Test by Using Wet FGD Systems at Coal-fired Power Plants

All of Taipower coal-fired power plants
have already been equipped with flue gas
desulfurization (FGD) to control SOx emissions.
Most of the existing units use limestone/gypsum
flue gas desulfurization technology. For those
new units of Linkou and Talin thermal power
plants, seawater FGD technology will be adopted.
For our company, seawater FGD is a whole new
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technology. We need to look deeply into the
control of seawater FGD to air pollution through
related research. Other than the efficiency of de-
SOx, the control of heavy metal is very important
as well. This research is going to discuss mercury
distribution, the influence of anion in seawater
to mercury oxide-reduction, and mercury re-
emissions in aeration tank.
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Ecological Mongrove Restoration and Avifauna Community in Wetland of Fossil Power Plant

This study aims to restore mangrove landscape
and analyse avifauna community in Hsinta
wetland. The wetland is an important habitat
for wildlife, a relay station for migratory birds
and also a cardinal mangrove ecosystem of
southern Taiwan. The wetland serves both
as the conservation for mangrove species
and shorebirds. We rearranged landscape
of intertidal area by grading to build ideal
habitat for germination of mangrove. We also
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analyse avifauna community by investigation of
composition of birds, flying behavior, usage of
habitat. It aims to clarify the interation between
mangrove ecosystem and avifauna. Finally we’'ll
have a in-depth insight of ecosystem of Hsinta
wetland, and we would make a sustainable
development and management of Hsinta wetland.
It's requires in environmental impact assessment
act and wetland conservation act for coming
additions of fossil plant generating sets.
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A Study on the Application of Fuzzy Neural Networks in Long Term Forecast of Wind Power

Broad use of renewable generation, such as wind
power, is crucial to reducing carbon emissions
and realizing national energy independence. In
past years, the installed capacity of wind power
has been increasing in Taiwan. The growing
penetration of wind power has posed challenges
to Taiwan Power Company (TPC), the only power
system operator in Taiwan, in grid management
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and generation scheduling due to the inherent
intermittency and variability of wind energy. To
cope with the challenges, efforts have been made
by TPC for developing an on-line 48 hour-ahead
wind power forecasting system based on fuzzy
neural networks (FNNs) since 2013. This study
presents the methods employed and first results
from a real-world case study in island areas.
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The Study of Ultrasonic Measurement in Chag-hua Wind Farm

This study is to evaluate the performance of used
and popular anemometers (cup, propeller and
sonic types). They are also used to calculate the
wind factors for selecting wind turbine types under
IEC-61400 regulation. Several anemometers
are mounted on three levels (30, 50, 70m) of
70m height meteorological tower at Zhang Coast
Industiral Park for 474-day (January 1, 2014 to
April 19, 2015) observation. These data length
cover the different weather scenario including
typhoon, heavy rainfall and winter monsoon.The
16-month data results show that Vaisala WMT-2D
ultrasonic anemometer has the best performance
in the field. Vaisala WAA151 cup anemometer
needs to be replaced after one-year operation.
The corrosion could cause the underestimated
wind speed. The inter-comparison between

HRER  Bm - 5% -

the anemometers and WindCube V2 wind
Lidar in four weeks in different seasons give
reasonable result and is recommaned for long-
term observation (except the rainy days and
typhoon). From the 16-month data calculation,
the overall wind factors compared with |IEC-
61400 regulation suggest that safety requirement
for wind turbine generator system could be lower.
nevertheless, the center-closing typhoon event
(such as Typhoon MATMO) could make wind
speed, turbulence intensity and flow inclination
increasing significantly. They all rise the wind
turbine risk a lot. But another Typhoon Fungwong
did not rise safety requirement. This phenomenon
presents the unique feature of WTGS safety
requirement in western Pacific region.
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The Research and Modeling of Wind Turbine Noise

The application of renewable energy is a strategy
in the treatment of global warming and it is also
the energy policy of our country. Wind generation
is well developed and economic among all of
the renewable energy technologies. Despite
the various benefits of the wind generation, the
complaints of wind generation noise happen
increasingly. It will affect the wind operation and

WSS Bm - 5%

planning when the noise of the wind generation
increases. It is necessary to analyzes and monitor
the wind power noise impacts.

The wind turbine sites are different from
environment conditions, also the noise emissions
are different around Taiwan. The noise sensitive
areas of wind turbine sites are specially
monitoring to avoid the conflicts of people.
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Key Materials Development for Vanadium Redox Flow Battery

In recent years, all vanadium redox flow
battery is receiving wide attention in the field of
renewable energy storage applications, while
the domestic researches are later than other
countries. Althought, sporadic studies are carried
out in some colleges, but mostly focus in the
study of material issues. This study is the only
research plan which focuses on the development
of energy storage system.The following items
such as: graphite felt electrodes and bipolar
plate corrosion investigation, the development

b s Bn 55

of long-life carbon electrode material; solid-state
membrane assessments, graphene conductive
thin film electrode preparation, cells assembly
and performance testing as well as Green Smart
house energy storage applications were included
in this study. It is deserving praise that the study
has acomplished a complete study chain from a
single cell, cells stack, energy storage batteries to
kW- scale renewable energy storge system just in
three years.
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The Smart Field Energy Automatic Demand Response Management Applied Research

Following the trend in green power generation
and carbon emission reduction, Taiwan Power
Company now focuses on demand-side
management (DSM) issue. This project studies
the current trend of demand response programs
in developed countries and introduces EICT
to integrate HEMS, autoDR and renewable
energy storage technology to present “Green
Power Smart Home” model. In cooperation
with NEP(National Energy Plan), Shulin Branch
of TPRI is selected as a test field for green
campus demonstration. With the application of
international communication protocol standard
“OpenADR 2.0”, the BEMS will adjust load
automatically according to the DR events sent by

HRES Bl 5% -

power suppliers. Furthermore, with the help of In-
Building Display (IBD) and mobile APP, abstract
power consumption information can be visualized.
So users may revise their behaviors to save more
energy.The study contains technologies and
experience about ADR&BEMS implementation
of this project, including survey of DR programs,
coordination of AMI and wireless network at
smart home, cooperation of ADR & BEMS and
the development of IBD and APP. The result of
this project will be a pilot demonstration for auto
Demand Response and the benefit/cost analysis
will be a reference to implementation in other
institutes or departments of TPC.
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A Study on the Analysis and Improving of Low Voltage Street Light Switches Fault

The purpose of this project is to analyze the
load on-off behavior of various types of street
lights and their affection to street light switches
as well as the possible fault reasons for street
light switches. Meanwhile scenario of fault
preventing will be proposed in order to guide
and modify the material specifications of light
switches. The first step of this project is to collect
the damage cases of street light switches and to
analyze the damage causes. This project also
collects information of street light management
and discusses the design of current street light
switches circuit and their specification. Moreover,
the effect of the on-off behaviors of various types
of street lights, including mercury lamp, halogens

HREE B 5%

lamp, fluorescent lamp, sodium lamp, metal
halide lamp and LED, among street light switches
is analyzed. Load analysis of street light switches
as well as the load management strategy and the
discussion of the difference between traditional
lamps and LED lamp will be executed. Besides,
Equipment associated with experiments which
include the effect of power quality, temperature,
and humidity to street light switches are examined
in order to propose the improved procedure. We
also evaluate at least 5 locations extracted from
fault cases are selected for field test with more
than 7 days. Finally, the suggestion of material
specification for street light switches is then
proposed.
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The Study of Electricity Distribution Map Data used in Geospatial Network System

Taiwan Power Company has been developing
computer graphics system for over a decade. In
the earlier days, the system was built-up using
Client-Server method adopting commercial
computer aid designed software (CAD) platform
and commercial database system, and system
hardware were deployed at each Taipower's
district branches using DMMS CAD platform to
develop a series of distribution map software.
In recent years, open standards of geographic
information systems (GIS) applications are
flourishing. Open sources of GIS and database
have been increasingly becoming popular and
mature. Different geographic information platforms

HRES Bl 5% -

(such as National Geographic Information
System) are also required to meet the open
standard format for exchanging data. therefore,
the scalability and extensibility of DMMS are to
be considered. The objectives of this research
is to analyze and evaluate the compatibility and
extensibility of open source GIS platform applying
on Taipower distribution map application on PC
, web and mobile environments; to analyze and
evaluate the possibility of applying open source
big data database on Taiwpower distribution
map application; and to join onto the Taiwan
Geospatial One Stop (TGOS)service platform of
the Ministry of Interior.
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Development and Pilot Test of Integrated Monitoring System for Customers Electricity IIIegaI Usage and Distribution Ling Theft

This project proposes and applies microprocessor,
and photo recording machine integrated with
wireless communication and pattern recognition
techniques to implement 30 sets of cable theft
module and 10 sets of illegal electricity module
respectively as well as the photo recording
based wireless monitoring subsystem. Moreover,
GPRS based cable theft and illegal electricity
monitoring and analysis system which was also
proposed to deduce the cable theft information
and customers’ rational and illegal electricity
patterns and periodical statistics with report
and image output in order to be reference for
investigation.The first step of this project employs
microprocessor, photo recording techniques
integrated with GPRS wireless communication
modules to design and implement meter type
electric data acquisition and monitoring unit with
hardware, firmware and their integration as well
as experiment testing. Besides, voltage/magnetic
sensors, ZigBee module, and photo recording
machine are applied to implement cable theft
module and hot spot monitoring recording system.
Moreover, this project is to design database

MRS BN 5%

associated with district database management
system which includes database structure,
data retrieving program and database schema
design. Meanwhile data retrieving programs are
developed to link and extract data which compose
of NBS customer information, feeder loss and
MDMS of high voltage customer AMI system. The
next step of this project is to set up the MDVPN
based customer information monitoring system
which consists of web-based back end server
with human machine interface, automatic meter
reading server and to design communication
program and protocol for front end GPRS based
data acquisition unit. Besides, data mining and
pattern recognition techniques are applied to
derive both rational electricity model and theft
model for customers. Finally, 10 customers and
an interesting zone with hot spot in one district
are selected to install proposed GPRS based
illegal electricity data logging, ZigBee based
cable theft units and photo recording monitoring
units for on site practical testing to demonstrate
the practicality and effectiveness of proposed
system.
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A Study of the Demand Response Strategies on Supply Congestion Area

In Taiwan, along with the rapid economic
development of the regional area, the peak
load of the power system is increasing year
after year. In recent years, Taipower has been
aggressively undergoing exploitation of all kinds
of electrical power resources in order to meet
the increase in power demand. However, due
to the environmental protection awareness,
the exploitation has not been easy, leading
to an imbalance in regional power systems,
particularly in the northern region. It may cause
overloading of power transmission equipment,
reliable power supply in the affected areas when

AR BN 5%

some unexpected accidents happened, in this
area that is caused by the so-called supply
congestion areas. To improve the reliability of the
affected areas shall be from the improvement
of transmission and distribution facilities or the
implementation of the demand response program
within the region. This paper presents the design
process and the calculation for incentives amount
of the demand response program that is available
to the supply congestion areas. Further, we take
the area of Xizhi EHV substation for example and
have finished the design of the demand response
program.
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The Pilot Plan of Air Conditioner Demand Response

ncreasing new power generations become a
difficult mission today and what’s more, several
aged power plants are going to retire, and the
construction of transmission and distribution
network are delayed. Demand response has
becomes a recognized solution to deal with
above problem. Automated demand response
(ADR), that made possible by ICT technologies,
can shorten the demand response operation
time, reduce the adoptable threshold, and expand
the application scope. The technology of ADR
is ready. OpenADR, which stands for Open

AR BN 5%

Automated Demand Response, is a technology
that can automate a demand response process.
Version 2.0 of OpenADR specification has been
published and been accepted by IEC as PAS
(Public Acceptable Specification) on 2014.

We completed the ADR system development,
both server and client system. We found 22
customers for this project after discussion with
Taipower company. We also completed OpenADR
client devices installation of all customers’ sites.
To implement the DR program tasks will be the
basis and foundation for FY105 works.
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Expansion of Integrated Functions for Distribution System Planning

fEFAZT

To further enhance the performance of distribution
system planning operation and maintenance and
improve the value added application of DMMS,
NBS and DAS system in Taipower, this project will
develop more application software and interface
subroutine. The operation platform for distribution
system planning used in various districts is
collected to develop more effective system

MRS B 5%

planning platform with the support of DPIS. This
project will evaluate the customer information
data collected by the AMI system to be integrated
in DPIS for better distribution system planning
and operation. The operation efficiency of
distribution districts will also be improved by using
the DPIS system developed in this project.

REIERE—TIRALRERTAR
g BEKIEERBINGEIWE - 1B
K DMMS ~ NBS E2 DAS Za#ftZBnn
[EREE - BREI ZEEDITENES
HATEENCHE  DBEHtERE

B BEREEMR

EERBEREBHEL DG HiBE
WEMEECEEEIR R ASLETHIBE -
UIEARIEZ AN ERA B E
B SHENHAREREBRES
BHREL - PUBRED T EREE -

FE A DMMS R #ft 2 B B 23 ffi
(B 1) }INBSHEFESE ' i8S
DDCSEEFDCSRHEEREHE
& ERFRAFPCHEEIERE -
RABSMEHE AN ERE - DI
BRERMHREEFEFTSZEE - X
EEERANTEMFEL - BEHE
DPISESZHANTEREIFS - &
BERIEHIESE > {5 DG RAME
HEBFMEM L TEEERESE) (B 2) -
ili £ 38 DG Rifi < BB L REE - AR
) DG RIFHECBCEE - BEEE
AM| RIRBE - FFh AMI R E R
IRA I E iR B AR B 2 E2E R EE -

A DPIS BEERMREBEL
SRAEPREERRNFRERRES
FRESFTS A < B & XIBE - EREE
EFEEINRECESHE - RAESE

HREFERIERET -

fEH DPIS B ESREH
(B 3) EEa&IEILEERRE - i
ERBEREREHENDEFRERE
N ENEMEEEERMARE]
EXRTOEE (B 4)  TERDIR
SEARREERMHREN KT - IEEET
MmERBRHETEE - ERES
SRR AXEERREHN - HEEE
RIRIEANT] » BF TIFERINETER
ACEAEIMERE TIF -

EEBREIEATS - HREER
MABNER CWEEIRAEREER - &
STERENEENEZEERANRER
% JiREOBLATIENRFKZHII
BABE IBNREEXEREE
L RWEE -



« REFIAEAAR 000 HREELRE: 50106 (TR : KT7 ) (RFD * E2R)

W e = =T )

& ) =
BRI CNECPREE SR EEEEIEET [w e KRR REY

5% WS ARRIETH 540148 ATIREE) EFRRNISIE1 20-HTIREEEB) 72 im, 17 in, Béstin, Biilin,

s
RSN
(DPIS)

s
T N I
(FDCS) sf
' SBEIEHRIRE 4
,,,,,, (NBS)
ERancan
S T Rt
(ETL)
s
P T 08 [0 6 1 e
S ’ (DMMS)
WEFTEE
(DDCS)

3 DPIS RifiiEHLE

— Present —— Target - Fresert) W Target
100
%
80,
70:
&0,
K3
] 3 0
] 2
- - 40
5 o Y
03]
0534 2
0524
091 10
Al 2 A 5 6l o )l 0 il
Pou()
Adjust PF Adjust Pout Adjust output power%
PFOY PFLY PF2Y PE3Y A PF_1X PF2.X Reduce Power Rate:
090 090 0.90 090 090 100% 100% Adjust =
u 7] 7] 7] u =
=) =
1.00 100 ©3 100 CJ 100 100 & u‘\:g;'gm)
o Lo ) L Lo =
0.90 0.90 0.90 090 & 0.0 0% 0%
095 1.00 100 050 0 % 8 % 0 %

H2 PVEHESESHNE

|
:
BRANRERENTER :

|

|

BRERELHER :

:

|

|

|

|

|

|

J

i

gEE

i Sy s e

uDig M3 B R

A

Eclipse RCP ¥£&

B4 EEREEXEBARMR
MRAE : BHEEMRE - REE T2 BLF

ot
il
2
3
B
i
2
=5
HE
g
i
o
i
¥



— > PR EEEREE — (1) IR Pin s S S IREE

AMI 32

5 MSAAHERFHT

T B DTS

The Class Load Survey with AMI Time-interval Data

Abstract

The goal of this project is to establish data mart
with demand and electricity attributes of customer
in order to support the analysis functions of
various types of customer load characteristics
analysis as well as questionnaire investigation
and strategies design of demand response and

SR BN 5%

air conditioner load survey and evaluation model
deriving and current scenario improvement
such that the results can be guided to planning
department and business department for sold
cost analysis and midterm load forecasting.
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The Feasibility Study about System Integration on Billing and Customer Service Systems

This project will take a holistic approach
that accounts for the information systems
requirements of these departments involved in
providing selling and customer services. We will
propose an overall information strategy that aligns
with the service strategy of TPC. The blueprint
of the information infrastructure and business
processes will follow the overall strategic
guidelines. The implementation will be carried
out in phases following an overall plan.We hereof
summarize the main objectives of this project as
following:
(1) Customer Oriented Services-Tailored power
selling and customer service strategy for

RS BN 5%

various customers.

(2) Integrated Systems — Integration of the
current incoherent application systems and
disorient business processes.

(3) Build-in Flexibility — Accommodation of the
new requirements imposed by the Electric
Power Bill, the new organization, the new
fee structure, and the new changes of power
acquisition and utilization practices.

(4) Efficient Systems: High efficiency and low
response time for the day-to-day operational
service requests and the analytical reports
required by managers.
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Architecture and Interface Design of Customer Service Big-Data System

For the AMI technology development, this study
uses the "customer service data warehouse
system" as bases to discuss the architecture and
user interface of future Customer Service Big
Data System. About the load analysis system and
other relevant application data access needs, we
have planned some suggestion for those in need
to reference. In addition, the study designed a

HRSE  Bm - 5% -

web interface that provides user to download the
application files has been approved.Automatic
data exchange mechanism can improve both the
data archiving process, and tips whether the raw
data is missing and other related functions.Finally,
the study use "customer service data warehouse
system" to complete the relevant commissioned
technical services.
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A Study on Optimal Resource Allocation of Call Center

The project focuses on exploring the optimal
framework of call center.In order to deal with
an influx of incoming calls during the period
of natural disaster and to carry out a service-
oriented strategy in Taiwan Power Company
(TPC)in the future, the call center has played
a key role in raising customer awareness.
Compared with a traditional call center, the TPC’s
future call center is equipped with wide coverage,
high coordination ability as well as being quickly
applied to complicated varied dynamic needs,
etc. With business gradually developing, how to
create the best call center in order to improve
operational efficiency and to effectively decrease
costs is an important issue for the company
to tackle. In order to effectively deal with the
above issues, the company has to review the
entire existing operational model. Next, based
on the state-of-the-art information technology,
the company has to redesign its operational
model of the call center through methods such

MRS BN 5%

as a process optimization and organizational
redesign. However, this may cause another
issue, organizational reformation. Accordingly,
the company has to deal with it through making
a right strategy. The project will tackle the
above issues through various dimensions,
namely, business process, information systems
integration, queuing theory, performance
indicators, statistics reports and decision support,
cloud computing call center. And complete
queuing model, service rate, arriving rate.Firstly,
the project will apply the 6 SigmaDMAIC model
to optimize the process design of the call center,
as well as applying the IDEFO map to analyze
the existing business process of the call center
in TPC in order to find out what real problems
are.Based on the existing process and the real
situation of the call center, the project will find
the best solution to the business process and
make the best recommendation for the business
process from now on.
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The Research of Statistical System Implementation for Demand Response Programs

The current Electricity Consumption Reduction
System is developed based on the Electricity
Consumption Reduction Program Proposal
developed by Taiwan Power Company. However
the current system has several deficiencies listed
in the following:

(1) It does not have a direct interface with new
billing system (NBS) data such that the basic
data of customers cannot be updated in a timely
manner.

(2) Itis not integrated with the Advanced Metering
Infrastructure (AMI) database; hence, various
statistical data need to be imported manually, a
very labor intensive work. The current system
cannot calculate the performance of the new
program according to the formula used for
calculating the new baseline.

(3) There is no data visualization capability to
present the statistical data in graphical format.

HRSS - Bm - B -

(4) There is no overall performance evaluation
function.

Dues to the above-mentioned deficiencies, a
new system should be developed to change
how performance data are collected and how
performance statistics are calculated. Manual
procedures will be reduced, data visualization
capability will be added, and performance
evaluation function will be developed. With the
advancement of Information Communications
Technology (ICT) and rapid implementation of
Demand Response (DR) programs internationally
in recent years, Taiwan Power Company Demand
Response Program will be undergoing a major
revision. A new Demand Response Program
Statistic System should be developed to support
the revised new program to enhance data
gathering, analysis, and performance evaluation
functions.
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The Research on Planning and Implementation of AMI Big Data Data Warehouse

With the AMI in Taipower Company and the
development of data warehouse in TPRI, how
to acquire and reserve the data from AMI power
meters, the billing system (NBS), the electricity
grid control system, the high-voltage AMI
service website, the weather observations, and
the economic indicators at the lowerest cost,
to discover patterns of customer behaviors,
to predict future customer behaviors, and to
utilize the prediction results excellently are very
important issues.

This research discussed a new data warehouse
fitting Taipower Company’s needs by the latest
Big Data technologies. The pre-stage of the data
warehouse infrastructure had been done at the
end of 2010, then it could provide the electricity
usage data and the sales data from the high-
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voltage AMI sector. On this stage, the target was
to implement a Big Data data warehouse in order
to get rid of constraints on the traditional relational
database and further to reduce the cost.

This research added the data from low-voltage
AMI power meters and other domains for
broadening the analysis scope applied to the
Big Data data mining. Furthermore, it used the
data pre-processing and correcting tools to
transform the digits on power meters into the
precise data about power consumption. Finally,
it built data transferring interfaces to satisfiy the
needs from other sectors. It is easy for users to
operate to analyze the data on the new Big Data
data warehouse which finally display the results
visually.
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The Research of Taiwan Transmission System Impact and Coping Strategies for Substantial Increasement in Renewable Energy

This project will first collect at least ten newest
integration standards from foreign countries or
regions, and propose specific amendments for
Taiwan’s integration standard by considering
Taiwan environment, capacity, and distribution
for renewable energy. Also, collect the review
criteria and procedures for integrating offshore
wind farms from at least four foreign countries
or regions, and compare them with nearshore
review criteria to understand the detailed working
specification. Next, this study will collect several
actual examples about the system stability
improvement by using various compensation
equipments like FACT equipment large-scale
energy storage device or pumped storage
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units,and analyze the investment costs and
benefits for various applications. As for the
simulation analyses, this project will implement
system impact analyses when a large number of
wind power is integrated into the center region of
Taiwan by using PSS/E. These analyses include
power flow, fault current, transient stability,
voltage variation. According to the simulation
results, this study will propose the maximum
installed capacity for various integrated points.
Finally, this project will investigate the possible
impact caused by a large renewable integration
in Taiwan and propose possible coping strategies
and unit scheduling strategies by considering the
benefit of economic investment of TPC.
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The Parameter Validation of Tashan Power Plant Diesel Generator

The purpose of this research is to validate
the parameter of Tashan power plant diesel
generator. Because the diesel generator of
Tashan was maintained and replaced, no matter
at the generator set, exciter, and governor
equipment, so the related model parameters
must also update and validation to ensure that
the simulation results tend to be more practical
response. Because the model parameter
surveying value of system analysis, the accuracy
of analysing the result of incomes remains to
be discussed, so carry on the fixed quantity on

HREE B8 - 5% -

the spot and examine the parameter of models
to the systematic generating set, apply it to
system analysis as the very urgent important
affair. This research is to ensure the accuracy of
follow-up systematic simulation, this report carry
on the discussion of the testing of pamemeter
of generator examine, the excitor systematic
parameter ,and the governor systematic
parameter. We also verified parameter of utilizing
DSATools software, used to confirm the rational
and accuracy of relevant parameters.
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The Logic Verification and Hardware Update of the Kinmen Special Protection System

The Kinmen special protection system (SPS) has
been launched since 2011. Until now, the SPS
still operates in monitoring mode; means doesn'’t
execute load shedding in practice. The reason of
this monitoring mode is to find out the blind side
of the SPS according to the sequences of event
. Once, Kinmen system tripped two generators
within 8 seconds and the SPS advised to shed
load under monitoring mode. But the power
system remain stabilize under this event because
of enough spinning reserve. That implies the
SPS’s logic should be modified. TPRI has been
done generator parameter measurement in
Kinmen, apply the latest generator parameter

AR BN 5%

to simulate the real tripping generator events,
and compare the simulation result to the real
system response captured by PMUs, both
swing performance are quite similar. Therefore,
utilize the parameters to do case simulation and
conclusion archive. The new decision is, as the
accumulation proportion of tripped generation
higher than 30%, then execute load shedding,
and the quantity of load shedding should be more
than the half total tripped generation. Also add in
modify rate power output function, and replace
the interrelated host computer facilities in order to
enhance the SPS reliability and stability.
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Underground Cable Theft Protection Monitoring System in Taichung Coal-fired Plant

In the past decades, the price of metal has been
increased substantially, causing the theft events
of electrical cables in power plants keep pouring
in. The electrical voltage of electrical earthing
cable in the underground tunnels is very low,
which does not cause much danger even with
bare hands, and the sectional area are of 250mm’
or 500mm?, which have high selling values.

As a result, they have become very large targets
to be stolen. Other than the economic losses,
since the high voltage electrical cables and
earthing cables are attached together, the oil-
filled high voltage electrical cables can also be
damaged when being stolen. The oil leak will
decrease the oil pressure, resulting in emergency
stop of generator sets to be prepared.As a result,
TPRI has received a research request from the
Taichung Power Plant to develop a real-time theft

MRS B 5%

detection system to stop the aforementioned
events from happening. Since the exits of the
underground cable tunnels are of a very large
number, the solution of security patrols in all of
the exits would not be economical. In the end,
we have reached a conclusion to install real-
time security systems in all of the exits. When
unidentified personnels enter or leave the exits,
alarms will be triggered in the control center
via wireless technologies such as Zigbee and
3G/4G. When events happen, attendants in
the control center can send local people to the
specific location for inspection.After the whole
system installation, we expect to eliminate the
theft activities of underground earthing cables,
lower the maintenance costs, and increase the
management of entering and exiting the tunnels.
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The Research of Construction for 22.8kV Level Overhead Distribution

The voltages of distribution feeders used in
Taiwan are divided into 22.8 kV and 11.4 kV
levels, while the installations are divided into
overhead and underground power distribution,
which 22.8 kV voltage level is only implemented
on underground distribution lines. To improve the
power supply capacity, to reduce line losses and

HRSE  Bm - 5% -

to simplify the voltage level, Taiwan Power
Company intends to increase the distribution
feeder voltage rating from 11.4 kV to 22.8
kV level comprehensively. Therefore, this project
which studies on the installation of 22.8 kV level
overhead lines is proposed.
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Intelligent Site Survey Model and Cloud-Based Management Platform for AMI

Following the mandate from Taiwan’s
government, Taiwan Power Company (TPC)
is deploying Advanced Metering System (AMI)
aggressively in these years. The communication
is the foundation of AMI and its performance
is very different at different kind of sites and
distribution networks. This project will analyze
and evaluate the suitable communication
technologies for various sites. Furthermore,
it would find out the right communication
architectures for AMI in Taiwan. First, we studied
wired and wireless communication technologies
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for different kinds of areas, attributes, buildings,
and meter’s mounting space and the current low-
voltage AMI communication architecture of TPC.
Next, we develop “Communication Technology
Testing Platform” which includes front-end
testing tools, recording tools, and back-end
management system. Finally, we would develop
the communication quality analysis system to
evaluate the equipment cost and maintenance
cost for the deployment of the effective
communication technologies.
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Design and Implementation of a Database System in Xiaxing Power Plant

XiaXing power plant automation system has been
completed in 2013, including process control,
human-machine interface(HMI) and database.
However, the use of HMI additional version only
4GB capacity constraints, only one month to store
historical data, the data of one month before
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will be exported from database. In addition, two
plants totally using foursets of HMI, both plants
are storing each datas, it will lead to historical
inconsistent data.This project aimed to improve
those problems, design and build a functioning
database system.
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A Study of Improvement for Distribution Systems

This project is aimed to collect the development
experience of renewable energy and electric
vehicles as well as distribution network planning
data that is currently performed in utilities of
USA, Germany, Japan and China. The collected
data include national standards, the structure of
distribution systems, the interconnecting criteria
for renewable energy (distributed resources) and
charging stations of electric vehicles connected
with electric power systems. These data reveal
that the impacts and influences of widely utilized
electric vehicles and renewable energy may
affect the power quality, operation and control
of distribution systems. These impacts and
influences will be prudently analyzed in this
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project such that the simulated scenarios can
be well designed, thereby verifying the feasible
ways of interconnecting renewable energy and
charging stations of electric vehicles with electric
distribution systems.

Through studying the improved schemes for
the renewable energy and charging stations
connected with distribution networks in those
foreign utilities, the difference between each
foreign utility can be effectively comprehended.
The results gained from this analysis will serve as
useful references for domestic power company,
anticipating paving a road to the realization of
smart grid.
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Mobile Application of Substation Facility Maintenance and Management System

The maintenance and management of substation
facility is a crucial stage in the whole electronic
power supply procedure. In order to steadily
providing power for people in Taiwan, the Taiwan
Power Company (TPC) must fully control and
completely handle the substation facilities.
However, the diversity and complexity of the
substation facilities cause the difficulties of
management. For the purpose of solving this
issue, the department of power supply of TPC
has designed and installed a system called
Substation Facility Maintenance and Management
System (SFMMS). The fundamental data,
inspection results and maintenance historical
records for all of TPC’s primary substations
and distribution substations have been built up
and stored in SFMMS. Various data inquiry and
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managementcan be easily conducted through
SFMMS.

The project “Mobile Application of Substation
Facility Maintenance and Management System”
was proposed and aimed to increase the efficient
performance of employees of TPC and also raise
their productivity. This APP will primarily provide
the search functions at any time and any places
trough mobile devices. In addition, the function of
searching related information of field tasks will be
provided by the APP as well. Furthermore, related
substations information details will be presented
through the electronic map. It is believed that
with this “Substation Facility Maintenance and
Management System APP”, the working efficiency
can be improved and also stabilize the power

supply.
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General Survey of Grid Flicker and Evaluation of New Measurement Methodology

The operation of rapidly changing loads like
Electric Arc Furnaces(EAFs) may cause
considerable voltage fluctuation. This also causes
variation in the light output of various lighting
sources, commonly termed as flicker.There are
several EAFs spread in many industry areas but
power company didn’t have the background data
of flicker. Related problems may occur at any
time. In this project, measurement of flicker on
the buses in substations which provide power to
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EAFs was completed. Presently, there are two
basic parameters that determine flicker.AV10
are used by taipower for many years. In these
years, many devices may cause ficker come from
EU. Their represented index is Pst and PIt. This
makes a problem for judging a device is qualified
or not on it's voltage fluctuation performance.
This research therefore provides statistical
comparisons by measurement data to make a link
between two indices, Pst and AV,
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The Faulted Detection and Preventlon of Insulated Conductors in Distribution System

Weather-proof cross-linked Polyethylene (XLPE)
is commonly used as the covered material for high
voltage (HV) overhead power distribution lines
of Taipower. Due to the difference in dielectric
constants between the covered conductor and
the ceramic insulator, extremely high potential
gradient exists and high frequency corona
discharge occurs between these two materials.
This results in deterioration and damage of the
covered and even break of conductor after long
period of time.

The goal of this study is to find better ways to
bind the covered conductor and the insulator,
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and to develop methods for early warning,
prevention and real-time detection of break of
covered conductor, so that power line abnormality
can be detected in real time and be dealt with
immediately by the utility to reduce the risk of
electric shock and to protect lives and property.
This study also evaluates the feasibility of
detecting high impedance ground fault using
the existing distribution feeder line automation
system of Taipower, as opposed to the fault
detection method which uses high impedance
fault protection relays at the outlet of feeder by
some foreign utilities.
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Develop on Automatic Testing System of Distribution Transformer

In Taiwan Power Company, pad-mounted
transformer is one of distributing transformer
that extensively used in distribution system. In
order to increase transformer testing quality and
efficiency, it should establish simpler standard
operation procedure. Pad-mounted transformer
electrical tests refer to standard “Taiwan Power

MRS B 5%

Company Standard-C001”. All procedures in
transformer testing are automatic that include
applying voltage, analyzing testing results and
exporting report except connecting wire. It will
improve efficiency, safety and faimess to develop
automated testing system.
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The Study of Polymeric Insulators on Suitable Environments and Install Guideline

The overhead transmission lines of Taiwan Power
Company (TPC) were often vulnerable to have
outages due to highly salty-foggy pollution, and
therefore influence the reliability of power system,
and the reputation of TPC. we are still evaluating
the contamination durability characteristics of
different types of insulators in order to cut down
the maintenance cost and furthermore improve on
the reliability of power system. The Department of

MRS BN 5%

Power Supply has tested Polymeric Insulators on
69kV and 161kV systems since 1991. Currently
up to the beginning of 2013, there are more than
40,000 strings on the system. The follow-up
studies on Polymeric Insulators show that these
insulators have achieved mostly good results with
occasional deterioration and damage in certain
areas. Therefore, we will be studying the best
usage scope for its specific characteristics.

BT = SEURIS 252 B
REW > NMEESDRFKVIEEITR
HERERE  MERERTIZER
MBANE - ALt - 2EERES
REMDSRIFITRER S - DIHIEER
RAVT A B EEATD » RELQ
SRS DHWERE - HERHR 1991
FHHENR RS ER SR FA RS

B BEREEMR

SSRHFEEEZ 69KV ~ 161kV R -
E 2013 FHMEI =R ARBENNE
BRER - IREHIEHERZE - HBRK
MR - EERESEHEDBEEE
YL EREERCIER - AR ERF
DVEEETEFEREE - F 2B E
B - BBt e REERTY -

FHHRGHRTRKANEREE
HETE - SRIKBIREEEEWNZE
EREEURRBEEHERSIZEEM
€ HRERZEERN e8RS
EEEDME] BREILSTH > BLL
BEBREREZEUEMEERREM
TE - M E—EURE - AFTIR 2006 &
ExH IagithEEEEED
Rl EXER ITEURBTRIEE
EEDME - FRUSNEZHZHER
RRZE T RGBT R B D A i
RFERR > BROEHERSGHE T
ZBIERE RS FHNEDHEER
BN FETMERENRER—
BEERR : IS - BENRHIE
SRMNEZERRERZ— - B - &

HRZELL 2013 ML [HEBERR
BEEESIMBENENZMRE /L
SEH - RS IESEZAILANEE
MER DN » TBKEBHER IR
ST EEFAEES ) ZEIT - HY
REERIEFERPREARIECRS
B REGETEE - M8 Hm5E
B~ ERRIESFRS IR D TRE
5 EEBRSMRESESHER
SR FIERNRE - DESEZFEEL
= EMEER REANBGRRS - &7
REBTEI MR/ ZIEI A
Bl o FRELAGER - JHSENMERSE
FEARKRIREEM—WNTRE » 17
HIRBERREE LSS -



B1 BRERNCHESE B2 Ini STRIEKMEHMEIRES

AMRENMINEZRAEEFIRGBRIWENBIDSRY) OESRBEARGHRIIEESTEEABREBENITIZE
EEIET RN BoNZHRN  SBRECENCN B DEERT2EPIBINERE  MBENEREUMERES
Sl - HEEANE 1 P - FLTBRERSHERTAL  EBEE (Contact Angle) EBIRTEL - #kiEkmHE STRI ATE]

BMYBEBEENS L ERENERS - REBRTEKE (BES) AFMOIZESRNE 2 ik -
4 ERE B FESDDNSDDA 75 5 4 & 2 i th (4 BIEC 60815)
4 ‘\ ESDD
.8
NSDD R : \ 5._?\ ) ;s::
1 u\
HANAY
b Al Nk
P 8
EN
@
0.05 I
\ 0% 0.044 ‘E‘E
029
- . 0.03
. . ISDD. (mg/enr’) o o - .
3 ARATHEZEBRSF ESDD/NSDD SR DEL 4 WERBBRTEEEESTE

(284 \ Nt N — e J g —— e =

i — KIBE 3 2 F iRSIEEEE  BUSEME [EERIFREN
A RE)dEE S ESOD/NSDD RISROECMBEANBEIF 3 SiERE mE) (18 4) - PREDSEHE F R)58
T o BHER F-HEE ) HE - I TESRBRGHRT - HE  RTNEGRAREHTZED -
%Egggﬁ%ﬁ%t@ﬁ@ © (SERR © TTEGEEE DT - RTE

MRAE : SEBMRZE : BHE - REE  TTEE ~ R - MEBE » ERM



This report is about Hsinta Power Plant unit 3
erosion damaged rotor and stator blades of high
& medium pressure turbine, undergoing anti-
erosion HVOF spray coating process, in order
to solve blades erosion damage issues during
general overhauling. According to field practices
and previous experiences, the impact and
erosion damage issues of turbine intermediate-
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Thermal Spray Treatment of the Erosion Resistance Coating in HP/IP Rotor, Blades and 7th Static Vanes of Hsinta No.d Power Stafion

pressure and impact sections blades can be
solved by HVOF spray process, avoiding damage
sustained by the region erosion of steam and
oxide particles. The unit can operate till general
overhauling, instead of shutdown because for
lacking new blades from original vendor.
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Remaining Life Assessment of No.3 HRSG of Nan-Pu Thermal Power Plant

The purpose of this study was to evaluate the
residual life of #3 HRSG components of Nan-Pu
thermal power plant which has been operated
for 22 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 HRSG3-1 and HRSG3-2, 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
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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 30-40%
, for SH and SSH are 30-40%,for PE are 30-
40% respectively. In terms of the 40-year life of
#3 boiler components of HRSG, the residual life
is approximately 24 to 28 years under normal
operation and maintenance.lsolated cavities and
direct cavities were found in some sample points.
Both of these cavity locations need to be kept
track of.
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There are three different technologies for carbon
capture, i.e. pre-combustion capture, post-
combustion capture and oxy-fuel combustion.
Pre-combustion capture is applicable to
integrated gasification combined cycle (IGCC)
power plants while post-combustion capture is
primarily applicable to conventional pulverized
coal-fired power plants. The objective of this
research is to develop a model of existing coal-
fired power plant with carbon capture system to
simulate its thermodynamic performance under
different operation conditions. Some parametric
studies have been carried out in this research,
such as various types of coal, various carbon
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A Study on Thermodynamic Performance for Coal-fired Power Plant with Carbon Capture System

capture rates, and various regeneration energy of
solvent.

For 90% carbon capture with regeneration energy
of solvent of 2.7 GJ/t CO,, results show that the
net power will decrease 26.97% and efficiency will
decrease 10.1% but net heat rate will increase
36.93%. Emission strength of carbon dioxide
will be reduced from 871 kg CO,/MWh to 117 kg
CO,/MWh based on the net power generation.
As regeneration energy of solvent increases from
2.0 GJ/t CO, to 3.3 GJ/t CO,, the net power will
decrease 8.51% and efficiency will decrease
2.44% but the net heat rate will increase 9.31%.

L B EIREEE - MEBERNRIENDE
> FERURERBIE_SILHRS
I - HRBREERAOELTNES
#iH  RUAMERBFNBERAREEZ
ThermoFlex EREEZIBIRIEIBRE
kiR AIDITEERE - MRS
MEABRVIRIFEER - RENEE
AEAW _SLxkBERRCABBEIBE
BEFEHIEMMEE T L EETIE
BRER DT » DAHRAREF S ERL i
LBE o

kg CO,/MWh
2.1 90% BYIRIEIERAEIIRT » &
EE TN _ S IRIRBUEE 2 B
HHEEA 2.0 GJ/t CO, ~ 3.3 G/t
CO, HIERAINILEERVR E D1 -
AR FREENEPUXITIGHE
—SERIREGAE < BEEERIE
DIMMRE - BETRCBELEE -
HREENE N EE R85 - M
HIREEE N BN ER AR
E - BREBYEFENEEEZMA 2.0
GJ/t CO, EFZE 3.3 GJ/t CO, BF »



PEREBEZ TRIBEN 8.51% » iBMET HERAMAARRREEIDITEED T »
BF 2.44% - TIFIBERY 8.51% - ELIFEAFE REROFATERARE AREMIIE R
R LHIRER 9.31 % ° BRI EEtRE 2 D -

3. FHRETHREIBIRIEIBIEE 90 % fik

- & \--l_\m JL w:i_\m i—'ﬁ 5

1 ThermoFlex EE < BEBIIE IR A AR BB R RHRINIEREER C BB R AT EE

560000 100000
&
L
520000 —
- 80000
s
g B 2
) ) = 480000 — P 5
i g
p A 5 - 60000 &
2 £
g 440000 — S
L I E]
- <
- ’ : I~ 40000
2 » 400000
’ T ] - [
360000 T T T T 20000
0 20 40 60 80

Carbon Capture Rate [%]

2 ThermoFlex Z#5 2 BT B IR IR i 1H1E 3 BIAMIEEHEIER N EREERRR
AR BER AR BRIE I REEETHFERRE
BRI EE

40 14000 1000
r =
[~ 13000 =
- s =
36 2 =
F
S |- 12000 = =
2 = =
2 32 — = 2
£ @ k)
2. ® =
& L 11000 =
i P2
28 — ~e_ 2 fiv]
10000 8~
<
24 T — T 9000
0 20 40 60 80

Carbon Capture Rate [%]

Carbon Capture Rate [%]
4 BIARMEHIRIERAERBERRR 5 BIBRIRHEIEIEE TERIEERRR
< RGP REPFEREIRE 2 _StBIEEE

MRAR : EEFMARE : TR  EIRE



RIEE

SR EMAIDIE R DT

A Study on Thermodynamic Performance for Coal-fired Oxy-fuel Combustion Power plant

Oxy-fuel combustion is conventional foil fuel
power plants integrated ASU (Air Separation Unit)
and FGR (Flue Gas Recirculation) to increase
CO, concentration in flue gas to reduce the power
consumption of carbon capture.The objective of
this research is to develop a model of coal-fired
oxy-fuel combustion power plant to simulate its
thermodynamic performance under off-design
operation conditions. Some parametric studies
have been carried out in this research, such as
various types of coal, various O, purity, various
ratios of FGR, various air infiltration and various
ambient temperatures.
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Results show that the power output, net efficiency
and CO, concentration in flue gas will increase
with the purity of O,. The off-design of FGR will
result in a decrease in power output and net
efficiency. However, the concentration of CO, in
flue gas will increase with the ratio of FGR. An
increase in air infiltration will result in a decrease
in net power output, net efficiency and CO,
concentration in flue gas.lt is needed to overcome
in the future applications. Any increase in ambient
temperature will result in a decrease in net power
output and net efficiency of coal-fired oxy-fuel
combustion power plant.
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Usually, there are two major commercial
technologies to remove the salts from seawater.
One is by thermal process whereby fresh
water is evaporated and the salt or a more
concentrated salt solution is left behind. The
other is by membrane separation, where fresh
water passes through the pervious membrane
without allowing the salt to go through. Thermal
process combines power generation and heat
energy use. It is beneficial for improving the
energy use. Therefore, this research will focus on
the thermodynamic performance for a coal-fired
power plant with different desalination systems of
thermal process. They are MSF, MED and MED-
TVC desalination systems respectively. Some
parametric studies regarding thermodynamic
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A Study on Operating Performance for Foil Fuel Power Plant with Desalination System

performance have been carried out in this
research, such as various desalination systems,
various capacities of desalination system and
various locations of steam extraction.

Results show that electrical efficiency is the
lowest for a coal-fired power plant with MSF
system under the same fresh water production
while the highest is with MED-TVC system.
However, MSF system possesses the highest
plant efficiency of integrated energy resource due
to it needs the highest extraction steam. High
quality steam outputs more work than low grade
steam does. Thus, both the electrical and plant
efficiencies of steam extraction from 6" are higher
than they are from 5"
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TAF 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

S EE 5=

BOre R

in water, and 7 items 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 elements in 300 series of Aluminum Alloy, and
Coating Mass in Hot Galvanized Coating 1 article.
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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

FEABAR

equipments.

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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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

RIS -

oil,5.Measurement of tand for power cable,
6.Measurement of partial dischargeand diagnosis,
7.Calibration service for high voltage measuring
system in Taiwan,8.Periodical maintenance of
15kV power cable in power plant.
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The electricity meters and instrument transformers
are the bill measuring devices of Taipower
company. The major works of ElectricityMetering
Section are performance tests, including the
electricitymeters and instrument transformers
standard calibration, periodicaltest, 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

EFREE

and method is promoting test reliability and
quality. Electricity Metering Section achieved all
expected goals last year, coordinated to construct
high and low voltage advanced metering
infrastructure, accomplished the upgrade of high
voltage AMI communication, acceptance test
and dose all-out effort to set up the integrated
electricity meter and communication equipment
test.
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The Contents of Major ltems

1. To establish and maintain standards of
electrical quantity.

2. Period calibration of QC instrument and
acceptance tests for newly purchased
measurement equipments.

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

FETIERNS :

4. Tests and maintenance of electrical
measurement instruments and protection
relays.

5. Testing of control instrument and SCADA

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

7. Testing of power system real time digital
Simulation.
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The task of power apparatus testing section
is to help Taipower and other companies with
executing the new construction project added
in system test or electricity equipment after
maintenance test to confirm the quality in
compliance with specification. The under test

FEHRBEAR

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