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The Value of Generator Flexibility in Deregulated Markets

Abstract :

Power systems require generator flexibility for reliable operation, especially in systems integrated with
renewable generation. As renewable penetration has increased these years, generator flexibility becomes
more and more valuable. Based on the principle of system operation frequency control, this study
identified seven types of generator flexibility. Their control mechanisms were further investigated, along
with their responses, market operations and prospects. In the end, the cost of providing flexibility services
and the decision of selling them were analyzed in order to help generators make more profits in the
deregulated markets.
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Study of Power Load Forecasting in Response to Uncertain Situations

Abstract :

It is necessary to collect, understand, and analyze uncertainties in internal and external environmental
variations affecting future power load, and to investigate uncertainty analysis theories and practical load
forecast cases of foreign utility companies in order to propose a measure for improving existing load
forecast model of Taipower Company. The purpose is to establish a more complete power load forecast
model with improved overall forecast accuracy to be adopted by associated departments in Taipower
Company. This is also the main motivation behind this study.
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The Optimal Mode for Electricity Market Deregulation in Taiwan

Abstract -

In 2014, MOEA submitted the draft of Electricity Act Amendment to Executive Yuan to further
restructure the electric industry and design the operation of electricity market. Namely, the electricity
industry are divided into generation, grid and retailing. In addition two independent organizations, 1SO
and regulatory entity, will be established to be responsible for power dispatch and managing and
monitoring the operation of electricity supply industry and the consumer’s protection.

To be successful or not in the deregulation of our electricity supply industry will influence deeply the
national economic development, the short term and long term security and stability of power system,
regulated and non-regulated obligation of electricity market participants, the implementation of supply
obligation, the fairness of equal share among customers and the sustainable management of public
utilities. Therefore, it is necessary to assess carefully the feasibility of electricity liberalization program.
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The Analysis of Adaptation Decision-making and Risk Management at Taiwan Power Company under
Climate Change Risk

Abstract -

It is clear that global warming has already become an irreversible trend. Taiwan Government has already
initiated a national adaptation policy making process and the implementation of adaptation action plans
is one of the highest- priority tasks towards the prevention of the negative and harmful climate change
impacts. As the dominant power producer in Taiwan, Taipower Company plays the most important role
of energy supply in the energy sector. Deciding how to cope with the possible impacts of climate change
and preparing appropriate adaptation plan s is a necessary and urgent task for the company at the present.
In order to coordinate with The National Climate Change Adaptation Action Plans of CEPD, Taipower
initiated this project under the National Adaptation Action plans. The results emanating from this study
will be served as the foundation for adaptation decision making and risk management.
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Hydropower Vulnerability Inventory and Risk Management under Climate Change

Abstract :

During the vulnerability assessment, the most influence variable to the power generation is the
precipitation. The result shows the medium vulnerability for the hydroelectric power in 2020-2039. The
vulnerability assessment of the hydroelectric power plant was also conducted in several aspects, e.g.
slope stable in upstream, slope stable around the dam, operation and management of the hydraulic
machines, waterway, and power generator, emergency management, and the adaptation strategy for
climate change, to provide the operation management for Taiwan Power Company. Based on the
vulnerability assessment of the hydroelectric power plant, the adaptation strategy are into two parts. For
the upstream of catchment, the strategies are dredging and handling of channel deposition, the re-exam
the amount of raingauges, and the emergency responses from engineering and non-engineering aspects.
For the emergency management, the strategy is the flood warning system.
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This Project Evaluates the Feasibility that Taiwan Power Company Operate Energy Service Company on
Non-Productive Industrial

Abstract :

This project evaluates the feasibility that Taiwan Power Company operate energy service company by
information collection of ESCO’s development in Taiwan and other countries, including technology
analysis, market analysis, policy analysis and operation model analysis. Then, the demonstrated cases that
Taiwan Power Company operate energy service company were investigated and practical operated to
understand the troubles during practical operation. Finally, the execution project that Taiwan Power
Company operate energy service company was planned, including operation role analysis, technology
analysis, market analysis, policy analysis, operation model analysis, business scope analysis, cooperative
partner and model analysis, development roadmap and suggestion for governmental complementary
measures.
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Study of Electricity Innovation & Government Policy

Abstract :
This research studies the interaction between the innovation of Taipower and the government related
policies, and therefore to provide recommendations for reference.
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The Study and Primary Establishment of a Risk Management System for Wind Power Assets

Abstract -

The asset risk management of wind power generation unit is similar to the common person’s regular
health examinations. First, a person’s risk management is conducted via numerous health inspections at
the health examination center. Then, a comprehensive health check up report can be generated from the
data collected from the examination. Similarly, the asset risk management for wind power generation
units is also conducted by a set up team that collects and analyzes the relevant data. Upon the completion
of data analysis, an equipment asset risk assessment report can be generated.
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The Establishment and Application of Taipower’s Decentralized Knowledge Management Systems

Abstract :

As for KM systems, Taipower has integrated Taipower think tank, Collaboration Systems, Blog, and
Integrated Search Systems. We have built Decentralized Knowledge Management Systems (DKMSs).
DKMSs are the result of the different units of the demand for knowledge is not the same.To facilitate the
management and satisfy the sharing of knowledge, DKMSs will be the integration of the knowledge
community think tanks and other systems of Taipower to active knowledge community and measure
drive performance.
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Evaluation of Reclaiming Full-scale Wastewater of Taichung Power Plant
Abstract -

In this study, conceptual design for zero liquid discharge was completed. The process consisted of
fluidized bed for crystallization softening of FGD wastewater, reverse osmosis for water recycling and
biological process for concentrated stream treatment. Every process unit has been verified for availability,
and hereafter the feasibility of the concept design also confirmed. The follow-up studies will focus on the
collection of more precise operating parameters, aimed to be the base of unit link and scale up..
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Integration of Safety Assessment with SNFD Information Platform

Abstract -

In order to make the knowledge system valuable, the infrastructure of knowledge base does play an
important role. According to the foreign experience, to structure the user demand for knowledge in an
effective way, use cases diagram could be applied to represent relationship between users and knowledge
management systems. The procedures to develop the database systems and applications is as following
1.Setup and application of FEP database to serve as a reference basis for subsequent functional safety
assessment.

2.Research and development of integrated search engine, focusing on a variety of data types of integrated
application.

3.Setup of Expert System, facilitating the subsequent technical heritage features and integrated
application implementation.

4.Linking and integrated demonstration of PA/SA to show the outcomes of related research results.
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Simulation Linking and Uncertainty Analysis for CCS

Abstract :

The objective of this study was to establish the linking technology for the simulation of the carbon
dioxide sequestration technologies and uncertainty analysis module testing, as the basis for the integrated
demonstration platform. This study focused on the development of Windows user interface for the
numerical simulation of carbon sequestration, linking PreGrid, DirichletINCON, and Postplot programs.
Steps consisted of editing window of the input file PreGrid.inp, automating and linking PreGrid and
WinGridder to make grid, executing necessary software to edit the initialization conditions, automatically
executing TOUGH2 numerical simulation and the result treatment, executing Tecplot automatically for
result drawing. Regarding the test of uncertainty analysis module, iTOUGH2 was chosen as the target
software. The testing process contained mesh analysis and construction of a three-dimensional geological
model, the setup of initial and boundary conditions, parameters collocation process, site-scale simulation,
setting of important parameters for uncertainty and sensitivity analysis, result export of site-scale and
injection well simulation and integration of user interface of pre and post treatment, the results would be
available further as simulation analysis and the result demonstration.
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Investigation of Parameter Sensmwty and Uncertainty for Geological CO2 Storage (1)

Abstract :

The objective of this study was to develop a computationally efficient methodology for uncertainty
analysis of a GCS site. In this study, the Changbin pilot test site (CPPS) was chosen as the hypothetical
study area due to its proximity to the world Nol carbon emission coal-fired power plant, Taichung
power plant. The 2-level Plackett-Burman design (PBD) was applied for sensitivity analysis, along with
the Central Composite Design (CCD) for investigating the response surface polynomial (RSP) of a
targeted response in GCS. Finally, Monte Carlo simulation was carried out as the scheme for uncertainty
analysis.

Hence, three different geological conceptual models were considered, assuming a gradually increasing
degree of heterogeneity, which are denoted as zero heterogeneity (ZHR) model, medium heterogeneity
(MHR) model, and high heterogeneity (HHR) model. The four system responses related to CO:2
migration include ratio of pressure buildup (RPB), COz2 storage ratio (SR), ratio of residual CO2 (RSC)
and ratio of CO2 seepage into cap rock (RSC).
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The Module Test of the Experiments of the Basic and Engineering Mechanical Characteristics of Marbles
Abstract :

The method of Deep Geologic Sequestration of Carbon Dioxide has been internationally accepted for the
disposal of wastes. According to the point of view in civil engineering, the initial stress existing in the
surrounding rocks and the development of stress and deformation redistribution amid the construction and
after sequestration should be mainly concerned prior to the underground excavation of sequestration space
in order to achieve the sequestration security. The physical and mechanical parameters of the surrounding
rocks will be employed at the phases of planning, design, excavation and testing, monitoring layout, and
security assessment. The testing methods of rock strength and mechanical parameters were originally
suggested by ISRM (International Society for Rock Mechanics) and adopted by all the countries in the
world. The rock strength and relevant parameters, which basically are composed of the testing results of
physical and strength properties and related to the stress and deformation existing in the rocks, can be
applied to the theoretical or numerical analysis and the security assessment of sequestration. The research
goal of this project is to establish the domestic capability of measuring rock strength and deformation
parameters which can also be treated as the required analysis data at the phases of design, excavation,
monitoring layout, and security assessment.

The analysis of the above test results indicated that the basic physical properties of the rocks were only
slightly influenced by the heating process of temperature increased up to 80°C but the engineering
mechanical characterization of the rocks was relatively obvious. Therefore, it is recommended that the
temperature effect of the engineering mechanical characterization of rocks should be considered in the
future.
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Study on Biomass Torrefaction with Flue Gas of Power Plant

Abstract -

The study is to use five kinds of biomass to investigate the result of element analysis, approximate

analysis, heating value, HGI etc. at different torrefying conditions by both batch( N2 ) and

continuous( flue gas ) process.In addition, the feasibility of the integration of PC boiler and torrefying

equipment by computer simulation had been studied. The results were as follows:

1. By batch process,the torrified biomass had lower water content and residue mass than untorrified. In
addition, the torrified biomass had higher heating value and HGI index than untorrified.

2. By continous process, the effect seemd not good as batch process, the reason was continous process
cause heat loss easily.

3. Computer simulation showed, integration of PC boiler and torrefying equipment may promote energy
efficiency and mitigation of carbon dioxide.

4. Integration of PC boiler and torrefying equipment may save a heating system with fuel and a gas
treatment system. It is cheaper than two individual systems and more environmental friendly.

5. The property of torrified biomass like sub-bituminous coal or bituminous coal can be used to PC boiler
for generating electricity or gasfication for polygeneration.
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Study on High Temperature Oxidation and Erosion Test Technology of Supercritical Boiler Materials

Abstract :

To improve the efficiency of coal-fired power plants, higher steam temperature and pressure are required,
which also requires materials with higher performance criteria. High temperature oxidation and erosion
would be important issues in the operation of supercritical power plant. In this study, high temperature
oxidation behavior of different boiler materials, including T23, T91 and T92 were investigated by several
testing methods. Results from different tests show that T91 have the better oxidation resistance than T92.
Referring to the literature and facilities of other countries, feasibility of heat transfer testing equipment
also has been evaluated. The test techniques have been applied to support high temperature steam
corrosion simulation test, to clarify the main cause for corrosion of steam turbine’s blade and connection
tube in coal-fired power plant.
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The Sudy of CO2 Adsorption and Reduction Reaction

Abstract :

There is considerable evidence that the earth’s climate is indeed changing as a result of excess
greenhouse gases in the atmosphere. So to control the CO2 emission and reduction is a dramatically
urgent and serious issue that mankind should face on. This project aims to prepare catalysts and to
regenerate high valued hydrocarbons from CO2. The catalysts of SBA-15 and SiO2 supported K ~ Na
and Ni were prepared in this study. And the characteristics of catalysts, the absorption and desorption
behavior of CO2 and COz2 catalytic reduction reaction were investigated.

The results show that the major products of catalytic CO2 hydrogenation on Ni/SiO; are CO and CHa.
Then the CO2 hydrogenation reaction rate of 3% Ni/SiO; is faster than the others. It is found that the
reaction rate of CO. hydrogenation and selectivity of CH4 may increase with Ni loading increasing. The
selectivity of products is suggested to depend on the effect of particle size of Ni metal. On the other hand,
small amount of Na additive can inhibit the formation of CH4 and enhance the selectivity of CO. The
SBA-15 supported Ni catalyst had bad CO> hydrogenation activity but had high CO. adsorption capacity.
The 5% Na/SBA-15 catalyst had the development potential for CO> adsorption.
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Macroalgae-based CO> Capture from Power Plant and Biomass Conversion to By-Products

Abstract -

In this study, mainly to discuss the concept of recycling carbon dioxide as a carbon dioxide capture by
macroalgae. Taiwan's northeast coast on mining large algae test, research project contains a collection of
macroalgae, the composition analysis of macroalgae and growth curve of macroalgae. By biorefinery
perspectives on the possible potential of its output and the development of biofuels, not only could reduce
carbon dioxide emissions, but also to reduce the use of fossil fuel, providing energy solutions. Take three
common macroalgae on Taiwan's northeast coast to research, including Cladophoropsis herpestica
Montagne, Ulva fasciata Delile and Enteromorpha instestinalis Linnaeus. The results show that
Enteromorpha instestinalis Linnaeus has a higher rate of net photosynthesis among the three macroalgae,
but it has a significant seaonal influence in the growth of biomass. The biomass diversified applications,
Enteromorpha instestinalis Linnaeus also successfully isolated three kinds of chlorophyll and
polysaccharides, each having the potential as a raw material for fuctional cosmetics and promote wound
healing effect. In addition, heating value of Enteromorpha instestinalis Linnaeus is about 3104 kcal / kg,
similar to the other source of biomass. To further applications of the future, through the torrefied
procedures can enhance product quality and increase the heating value. Enteromorpha instestinalis
Linnaeus has the potential to be used as biomass fuel.
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Design Review and Liquefaction Resistance Analysis of Lattice Wall Design Improvement in
Coal Ash Pond

Abstract :

In light of the occurrence of 311 earthquake in Japan and the liquefaction potentials on reclaimed land, the
anti-liquefaction ability of coal ash after ground improvement should be studied and analyzed in order to
ensure the structural safety of our future new construction on coal ash. This study offers a design principle
for the panel wall of grid-type improvement. The cost breakdown for the pile foundation installed in grid-
type ground improvement and in the sand compaction piles method is provided for the reference of
designer
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Study on Coal Ash Property of Co-Firing Biomass with Coal and CNS 3036 Revised

Abstract :

To reduce the emission of carbon dioxide, Our company intends to adopt co-combustion of coal with
wood pellets at coal-fired power plants. In general, the fly ash from the coal-fired power plants is mainly
applied to concrete. According to CNS 3036, only coal-fired fly ash can be applied to concrete so that
such a co-combustion fly ash is excluded from the regulation of current CNS 3036, adversely to the
comsumption of fly ash.
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Study of the Growth of High Photosynthesis Efficiency Algea Influenced by Enviornmental Factors

Abstract :

When Strain ictB1 was cultured in flow-gas, it shows great growth condition and good effiecience to fix
COo2. The other two strain BicA and ictB2 are not as satisfied as ictB1. Mutant N2 and N3 have excellent
growth and light reaction in low-carbon condition, but bad corbon-fixation in dark reaction. Mutant N2
and N3 has better adversity resistance than BicA, ictB1 and ictB2. These strains of algea show great
resistance to Ni and Cd. Ni decreases growth and photosynthesis remarkably. Cd also decreases ability of
photosynthesis, but causes minor effect in growth.
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The Study on CO> Capture with Fine and Medium Coal Ash Zeolite Grafted by Amine and Polyaniline

Abstract -

CCS is important for the company's long-range plan to reduce carbon emissions, lowering the cost
reduction of carbon dioxide capture, lab-based research work. Combination of fine wood ash zeolite
pores, the pores with a coupling agent treatment and amine graft, have been related to patent applications.
In this study, temperature and type CO: adsorption-desorption becomes fast, semi-permanent low-
temperature (35-100 “C), is designed to focus. Power Modules and Test.
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The Coal Ash Green Building Material and Coal Ash Slow Relese Fertilizer Utilize on
Green Building of Metropolis

Abstract -

Electricity end energy management for the ring, the wisdom of green building in the metropolitan area for
the government Energy Administration and the Construction and Planning Agency's work to be full term
counseling, Ministry of Economic Affairs is also one of the important industrial carbon industry
mentoring program. Green building's energy efficiency and carbon reduction will be effective, response
to GHG generation of heat island every summer ends and the metropolitan area of carbon generated by
the transmission and distribution of load.
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Investigation and Technology Development of Geological CO2 Storage Pilot Scale Field Test (1)

Abstract -

To comply with the government policy regarding the abatement of climate change and deployment of carl
Taiwan Power Company (herein after referred as Tai-power) had planned a CCS road map since 2008. Se
projects, including (1) Development of geological data base development and site screening for can
sequestration reservoirs, (2) On-site investigation and planning for a preferred carbon sequestration rese
Development a two-phase test facility, have been aimed and conducted to mandate the carbon
development of Tai-power.

The baseline data monitoring extending from previous stages had been carried out in a monthly
basis. More sophisticate data monitoring works had been designed and implemented at this project stage,
including sea water sampling and analysis, 20m deep water sampling and analysis in a hydrologic well,
100m deep down-hole micro-seismic observation, surficial and soil carbon flux observation, etc. All the
on-site data monitored and measured can be transported by remote manner using internet. The study
concludes the general project findings and presents major recommendations for the future works.
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Utilizing Mix Solvent for CO, Capture

Abstract :

The study utilized mixed-amine solution as absorbent in a packed column to capture carbon dioxide from
flue gas, amine solution then regenerated to produce pure carbon dioxide for the purpose of geological
sequestration. In this study, the liquid flow rate is in the range about 0.4-0.8 L / min, total amine
concentration is 1M. In order to investigate the optimum operating parameters for packed column, an
experiment design algorithm, Taguchi method, is utilized in this study. The experimental parameters
comprising compounds of amine, concentration of each amine in the solvent mixture, gas flow rate, and
liquid flow rate are investigated in present study. Four test levels were given to each parameter in the
above, such that, a total of 16 sets of experiments were conducted in the present study. The absorption
tests were conducted in packed column under steady state condition. By the mass balance, absorption
efficiency, rate of absorption, absorption factor, and overall mass transfer coefficient were analyzed. The
ratios of S/ N were also analyzed to search optimal value of the above four parameters and to determine
the importance of these four parameters. Optimum operation condition was verified at the end of the study
also. The results indicate that the order of importance for the packed column operation is: gas flow rate >
liquid flow rate > concentrations of amines in the solution mixture > amine species in the solution
mixture. In addition, solution regeneration tests were carried out to explore the energy requirement. Result
shows that mixed amine solution behaves less energy requirement during regeneration process and gives
more absorption capacity.
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The Study of Environmental Influence to Carbon Dioxide Sequestration

Abstract -

Objectives of this project are to develop general purpose utilities for pre- and post-processing of
numerical simulations of geologic carbon sequestration in deep saline aquifers using TOUGH2/ECO2N,
and apply these tools for simulating CO> migration in the saline aquifer below the ChangPin Pilot Study
site. Three interface programs have been developed: PreGrid, DirichletINCON, and PostPlot. PreGrid is
designed to create three-dimensional unstructured mesh that can be refined near the injection boreholes.
DirichletINCON is to provide an interface for generating initial condition for subsequent injection
simulations. Finally, PostPlot is a convenient tool for automatic post-processing TOUGH2 outputs so as
to visualize simulation results.
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Battery Serviceability Evaluation for Taipower Electrical Supply System

Abstract -

The main purpose of this study is to investigate suitable methods to evaluate the battery performance for
electricity supply system in Taiwan Power Company. It assisted the users in drawing up the appropriate
purchase specifications and rigorous methods of acceptance. Research methods included international
battery inspection standards survey, Dbatteries failure analysis, installed ambient temperature
measurements as well as various types of battery characteristics measurement of the commercial samples.
Results show that the environmental temperature of batteries installed in feeder information terminal unit
up to 43.6 degrees Celsius during the summer season. Temperatures issue should be the primary priority
for battery selection. The test procedures for battery capacity, battery capacity, battery self-discharge rate,
fast-charging resistance and voltage endurance performance were well described in many international
standard, those would be suitable as the basis for the purchase specification and acceptance criteria of
battery. In addition, this study assists TPC Department of Business to modify purchasing specifications
that will more stringently than ever refer to CNS 6038, and meets the requirement of TPC Department of
Power Supply to evaluate the performance of nickel-iron battery and advanced lead-acid batteries as the
alternative to the traditional nickel-cadmium batteries by capacity and self-discharge test.
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Development of SOFC Stack Technology and Establishment of Stack Testing System
Abstract -

With the blooming grow of the environmental awareness. Green energy must be the most important issue
on this generation. SOFC has the most potentially and with many advantages between stationary type
power generation systems. Such as various gas fuels can be utilized and with the highest energy
efficiency. The huge resources are invested to SOFC from many developed countries like Germany,
Japan and USA. Variety of SOFC products are also be published in recent years.

The purpose of this project is to build up the SOFC stack testing platform which can be used for
evaluating the performance. Furthermore, handle the SOFC international development is another
important topic. Understanding the SOFC stack core structure and design are also an important work. We
hope to make a guideline can be an evaluation when company wants to introduce the SOFC. Building up
the basic ability of diagnosis and maintain SOFC are also our target. The major objective of this project
can be divided into two parts: (1) Development of the multi-layer SOFC stack which performance can
achieve 15W. And (2) Development of the performance testing system for multi-layer SOFC stack
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Building a Short-term Automatic Wind Power Prediction System for Taipower Company

Abstract :

The purpose of this project is to establish an automatic wind energy forecasting system for Taipower
company. In this system, all the online wind turbine data should be collected and retrieved. Then, these
data will be stored in database and converted into a format that can be used in the wind energy forecasting
program to establish an automatic wind energy forecasting system. The forecasting data will be used for
power dispatching and electrical network operation. From the forecasting information, it can be used to
reduce the operation cost in normal operation.
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Development and Implementation of an Operation and Maintenance System for PV Power Plants

Abstract :

The purpose of this project is to establish an automatic wind energy forecasting system for Taipower
company. In this system, all the online wind turbine data should be collected and retrieved. Then, these
data will be stored in database and converted into a format that can be used in the wind energy forecasting
program to establish an automatic wind energy forecasting system. The forecasting data will be used for
power dispatching and electrical network operation. From the forecasting information, it can be used to
reduce the operation cost in normal operation.
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A Study on Long-term Operating Performance and Modular Degradation Mechanism for PV Systems

Abstract -

As degradative losses and catastrophic failures result in less power output, the issues of maximizing
energy production (durability) and minimizing downtime (reliability) have attracted much attention by
owners and investors of PV systems. One key component of PV systems is the module. To understand the
reliability and predict the service life time of the modules is still a challenge work in PV industry. For this
reason, this work will survey the mechanisms of actual failures and the measurement methods which use
to identification and analysis of PV module failures.The contents include - 1.Evaluation of performance
for a PV system under long term monitoring.2.The difference of I-V test between outdoors and in
labs(STC).3.Testing methods for characterize the PV module failures.4.Failure and degradation modes
and mechanisms of PV modules.5.Database of failure and degradation modes for Si odule.6.Reassemble
approach for an older PV system.
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The Study of Micrositing Analysis for Wind Turbines

Abstract :

In this study, the industry commonly used tools such as WindPro, WAsP Engineering and CFD are used
to assess the wind conditions and annual power generation on complex terrain. The wind data obtained
from the 86 m met mast in Nuclear Power Station No.1.We use WindPro to verify met mast data, then to
estimate annual generation based on Power curve. And WASP Engineering is used to calculate turbulence
intensity. CFD calculation and analysis is focused on the mean wind speed and turbulence intensity for
each wind sector. Finally, the WindPro and CFD estimated annual power generation will be verified with
Shimen wind turbines annual power generation..

FEIFF~Peh~ 320

Z ARG R R ?%ﬂfﬁ‘&% LS HCRE ot RSk e BE e HAF W VH R 2 R oD
/n?"%‘”‘ﬁifi" nl"r"l’ I][\S/H (VOI’teX)}"}‘;Eﬁ » & .i".,. D i M ]m}@?’r %lf] ﬁ‘»""‘%:}%'*
CFD & (i 8 & A58 & Jf‘rfpi’i*" C TR R R PHECE G RPN F e 7RI ~ 4 o (Separated
Flows) ~ £ i % i (Re-circulation Flows)‘éi‘ v i H AT L TR Fe e A R b‘% AEFTUEP T R s H
% 0 LRI R EE B HCRRBCVR R 2 ‘M}eﬁa#« ARk R H R ST LA P »L #CFD % 4p M ¢
WA D SRS S AR o F Rt IR A A kLR -

> %z Hpw
1. WindPro:* & en-T 5k i A rd i b 258 CFD 3+ 5 &k | » H B 5152 WindPro & it i&:“ﬁiiﬂl
Ajende i 1T % (Speed-up Effect) Tzt oo
2. WASP Engineering 3+ & en ¥ i s & 3 iz~ CFD 3+ % & 5 -] > &3 % Roughness
Change sn® 32 A sc = Tk iz % it o
3 AESEZ? i PR EFRBDIIRAE  ANMLSL P €7 B b FDEFIROR
*‘&5‘%&3\/’:\#@ |151__|ECJ'E.§"T§FII M2 o
5. WAT 2538 A WASP Engineering shdicdp s B b #3575 FIE IR R ER o &7
2RI R R AR (AR BRIREEAG BT ARR) TP EETRE- KR

o

&

1\1‘“& ‘E\

Weibwll Distribution Energy Rose (kKW H/mé/year)

o %

& — 5-10ms
&

& 2040 m's
o

: A
7 ‘*."‘ X~

Frequancy (%)

5
3
2 e P I G AN

i e V4 \ T
0 -.-'!--\1— s AN

2 4 5 8 1012 14 16 18 20 22 24
Wind speed [m/s]

Sy,
£

Mean wind spaed (m/s) Frequency (%)

PN

&

@

e N |

Bl 1 Rl 55 86mM b Bcdp2 F DA & B2 ZFh B RAG
BoiE s R o R A R

P AR kPR IME R

-43-



PEEREPRRHY PR BT

The Influence of Wndbreaks for Wind Turbines in Tai-Chung Harbor Area

Abstract :

Windbreaks for wind farm will result in lower wind speed and higher turbulence intensity, thereby
affecting the wind turbine blades and cause fatigue damage.To understand the influence of windbreaks
for wind farms,this research use Lidar, 3 m and 10 m high meteorological instrument and tower crane on
site to measure the wind field. Then WASP is used to estimate the degree of influence of windbreaks, and
then use WENg to calculate windbreaks on wind shear and the impact of turbulence intensity. Finally, we
will propose the countermeasures and suggestions.
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The Study of using Radio Frequency Identification Technology in Materials Management of
Distribution Center

Abstract :

In this study, the hardware implementation for transformers/switch is developed to use radio frequency
identification (RFID) and design for reliability (DfR) technologies through design principles and finite
element methods for the logistics management reference system. The RFID tags of the equipment are
divided by electronic RFID passive tags (Class A) and SAW RFID ones (Class B). In Class A data plates,
they include the performance test of the standard communication performance and metal interference with
cable interference for identification. In Class B data plates, they involve the measurement of the antenna
design and fabrication for validity.
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A Study on the Protection of Customer Appliances Damage Caused by Abnormal Voltage of
Distribution Line

Abstract :

This project collects domestic occurred abnormal voltage cases in recent years and statistics and analyzes
the reasons of occurring abnormal voltage, and derives the mathematical models of deficient phases line
voltage associated with loading, and feedback path impedance and establishes ATP-EMTP line model’s
simulation programs for event fault analysis and simulation of distribution line. These simulation
conditions include (1) the comparison of abnormal voltage (including voltage sag) caused by short circuit,
grounding and line disconnecting for overhead and grounding line. (2) transient before and after abnormal
voltage for distribution line and their effect to capacitor, transformer, motor and electronic equipment. (3)
discussing the effects of various grounding types to abnormal voltage according to in house wiring rules.
(4) discussing the feasibility of reducing abnormal voltage by adding grounding line to customer
incoming wire of overhead line. (5) discussing the variation abnormal voltage due to switching operation
under capacitor non-tripping status for light loading. (6) discussing the feasibility of reducing surge by
adding capacitor to high voltage line. Furthermore, GPRS based electric monitoring /control module
considered functions of abnormal voltage, voltage floating, overload protection, outage process, and
emergent reporting system associated with OMS (outage management system) database will be designed
and implemented. Customer electric security emergent reporting system (including single phase and
three-phase customers) will be also established.
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Expansion of Integrated Functions for Distribution System Planning

Abstract :

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 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.
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Study of Performance Improvement and System Integration for Taipower Staff Working-time
Audit System

Abstract :

The Taipower staff working-time Audit System in data collection, upload and analysis are now handled
manually. The manager of Human Resources department uses Human-Resources subsystem to upload
attendance data to the mainframe computer, and waits for the data analysis of schedule. The time required
to complete the data exchange is difficult to control (for example, due to urgent business, resulting data
can not be uploaded to the mainframe). Without the assistance of automation, human resources are still
required which increases the additional workload. This study aims to analyze the current data flow
process and to integrate proposal as a reference for the future policy development. The main methods of
this study are: 1.Requirement interviews, data collection and analysis. 2.Systems analysis, automated
process design. 3.Databases, networks, systems software and hardware specifications analysis.
4.Demonstration system build, test. 5.Planning and design of value-added features.
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Study of Performance Improvement and System Integration for Taipower Staff Working-time
Audit System

Abstract :

Theoretical research of demand-side management and practical application are paid attention to more an
Taiwan-Power company. The result of each demand-side management program need a set of relic
analytical systems to carry on systemic analysis to these management programs objectively, for the resear
to use, and for decision department's reference.

Therefore this project will set up a demand-side management programs mining and analysis platform, in
order to analyze load power data of days, months and years. Analyze the effects of demand-side
management programs that designed for each dedicated users' group, and show the results in various
different kinds of table forms, graphs or figures. Research on how to do the bottom-up and to-down
overall analysis and assess of demand-side management programs; how to do these automaticly; how to
use materials prospect various kinds of that the method produce subdivide users group, understand from
user's view which inducements that consumers pay attention to, in order to guide the consumer behavior
of electric energy effectively.
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The Feasibility Study about System Integration on Billing and Customer Service Systems

Abstract :

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 various ustomers.

(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

Abstract :

Since the AMI and related new technology is emergence. This study is based on the customer service Data
Warehouse of TPRI. The goal is to planning the Architecture and interface design of Customer Service Big-
Data System. The research results can provide more feasible data exchange and related service in the many
existing system and future application.
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Load-Models Parameter Measurement and Verification of Taipower System

Abstract :

This project is a scoping study to examine research opportunities to improve the accuracy of the load
models, data and performance assessment tools used by Taipower operations engineers and planning
engineers. Traditionally, the load is represented as a static model. Today, these load models have become
inaccurate and no longer adequately reflect the actual states of the system that they are witnessing in real
time operations, especially during major disturbances on the system.
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Application the Big Data Technology on Power Business

Abstract :

The analysis and application of big data has become an important dimension for business development.
By analyzing and unearthing valuable information from big data, businesses can therefore explore new
opportunities and form unprecedented operations strategy. The operations of electricity suppliers consist
of power generation, transmission, transformation and distribution, which convey huge amount of data
from different platforms. In view of this, to effectively integrate and wisely use these big data has become
a focal study area for electricity suppliers.

This project divides the research of big data for electricity supplier into three stages: (1) Assist Taiwan
Power Research Institute in establishing the prototype of big data analysis platform, and advise on
integrating data of various properties in the storage system. (2) Evaluate for feasible research themes of
big data analysis based on the integrity of data provided by Taiwan Power Company, along with the
theme’s level of urgency. (3) Assist Taiwan Power Company in evaluating different departments’
demands on data analysis and developing cross-platform application.

The project aims at conducting preliminary research in the field of big data for Taiwan Power Company.
Project results will assist Taiwan Power Company in building up the ad hoc group of big data to enhance
the feasibility research on electricity related service and policy, and further bring up the value created by
the company’s operations.
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F3 345 KV/161 KV#5 7 4R BB %3 © FHE B 4250
Study for Setting Software of 345 kV/161 kV Transmission Line Dlstance Protectlon

Abstract :

As the 345 kV/161 kV transmission line network system has been larger and more complicated, and the
number of the brands of the protective relays in the transmission line network has grown increasingly, and also
the setting of relays has been more complicated. This project proposes an advanced program to enhance the
power quality and security of the Taipower 345 kV/161 kV transmission line network system. The study
results in this paper include the examination of relay-setting criteria of the Taipower two- and three-terminal
transmission systems, the investigation of embedded relay-setting function for each relay manufacturer, the
integration of the transmission line parameters and MySQL web-based database, the construction of Apache
Web Server, the application of the PSS/E power flow analyses, and the comparison of relay-setting variation,
respectively.
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The Research of Taiwan Transmission System Impact and Coping Strategies for Substantial
Increasement in Renewable Energy

Abstract :

The purpose of this study is to understand the impact of renewable energy integration and the power
quality standards for integrating renewable energy, and compare those standards with existing domestic
standard in Taiwan to propose specific amendments for Taiwan’s standard. Additionally, by simulation
analyses, the impact of substantial increase in future Taiwan’s renewable energy on the grid will be
investigated and the coping stratrgy will be proposed in this study.

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. This study will 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; for example, flexible AC transmission
equipment, large-scale energy storage device, or pumped storage 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 associated parameters and cases provided by Taiwan Power Company. 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 (e.g.
substations). 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 Taiwan Power Company.
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The CPS Effectiveness and Impact Evaluation to Taipower Company

Abstract :

Power system frequency is one of the key performance indices of system operation. Abnormal
frequency deviations would incur negative impacts to power equipments and service quality. Thus, it is
important to operate and regulate the system frequency within an acceptable range. North American
Electric Reliability Corporation (NERC) has been using a Control Performance Standard (CPS) for
frequency control performance assessment since 1997 which uses system frequency and interarea power
flow to evaluate the power system control performance. This thesis presents a design of CPS for isolated
system and the results of Taiwan Power Company frequency control performance based on the proposed
CPS1 formulation.
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Development of Advanced Functions for Real-Time Black Start Decision Supporting System

Abstract :

Black start is the essential capability to reach rapid power restoration when a severe blackout is
happening in the power system. To evaluate the optimal black start strategies, since 2007 the research
team has developed the Black-Start Decision Supporting System (BSS), which has been utilized by
System Operation Dept., Taiwan Power Company for off-line planning and simulation of black start
strategies.

Based on the existing BSS, this project focuses on strengthening the BSS software and developing
advanced functions by building links to the Energy Management System (EMS) and Power
Management System (PMS) of the control center and making use of real-time data of system dynamics
for on-line service and operation. The online version of BSS will provide the optimal black start
strategies in time according to the actual system condition, avoiding mismatch between the operation
planning and real-time circumstance. Furthermore, the project will cover the assessment on the abilities
of generators to run at leading power factor, targeting at each black start energizing route in each area of
Taiwan Power System. By using the data from EMS, the project will also assess the extensibility and
feasibility to detect the system separation and islanding operation in real-time.

It is expected that, through this project, not only can the black start procedure and strategies made by
Taiwan Power Company be examined completely and thoroughly, but the BSS software can also be
strengthened and enhanced to offer online service thus the operators can make accurate decisions under
less stress when dealing with the emergent situation during black start. With the aid of BSS, the risk of
black start procedure can be highly reduced, while the system stability can also be maintained.
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The Parameter Validation of Tashan Power Plant Diesel Generator

Abstract :

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 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 Parameter Validation of Tashan Power Plant Diesel Generator

Abstract :

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 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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A Study on Implementation of IEC 61850-Based Digital Substation

Abstract :

Coordinated with the smart grid planning policy of Taipower, a pilot system with full implementation of
the IEC 61850 standard was built in this research for evaluating the interoperability and the functionality
of protection, control, and monitoring in an IEC 61850 based substation. The remote station is in Shin-
Sir D/S, while the master station is located in Wu-Fung. In this project, an IEC 61850 Lab, with
different manufacturers’ IEDs, gateway, HMI systems, software simulators, system configurators, and
protocol analyzer, was also built to get a clear understanding of the full aspects about IEC 61850
standard. IEC 61850 related training and experiments were done in this Lab before the actual IEC 61850
system was implemented on site.
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BRTT B RE F L |[EC 618502 FEEEHT LAY
The Research of Substation Monitoring and Protection System Construction Mode by using
IEC 61850 Architecture

Abstract :

Because IEC 61850 becomes more and more popular, a variety of communication protocols for the
substation integration is on the move. It also provide a good way for the power company's future
expansion and equipments maintenance. A single international standard meets the utilities needs of all,
not only the various functions of IED configured, but also to provide interoperation of different vendors
equipment. In the long term, the utility is also expected to reduce manpower training and equipment
maintenance costs.
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A Study of Specification Aadopting on Wind Power ICT Standards

Abstract -

The purpose of this research is to provide some recommendations for the company to determine
whether or not to adapt the IEC 61400-25 standard on procurement specification for wind power
SCADA system. This study had been scheduled into two phases: In 2013, we did a survey on the usage
cases of IEC 61400-25, and built a basic laboratory for the simulation and testing of IEC 61400-25 and
OPC standards; In 2014, the research on the integration of wind power information in OSlsoft Pl and
IEC 61400-25 system, as well as the information mapping on IEC 61400-25 and smart grid related CIM
is performed.
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The Research of Construction for 22.8kV Level Overhead Distribution

Abstract -

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 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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Study a Solution to Transform a Traditional Substation into Digitalized

Abstract :

Most of our traditional substations, their measurement, protection, and control equipment are traditional
mechanical instruments, traditional electromagnetic relay, and connection by the cable way. In recent
years, digital multimeter, digital surveillance, digital protection relay (IED) have been introduced into
traditional substation. According to IEC 61850 substation three-tier structure: station level, bay level ,
and process level, we study a solution to transform a traditional substation into digitalized substation.

FIER~pens 32

AP RTATAIN L BT Bl s BB R K E R ] R
KW SR SRR AR BB THE BRI AN L2 A BL 2L E ko B R
IWATATE -~ F IS HM(GIS)® chg B MRS fein iy $~&&%%~&&%%~ia~

T B e B BT ARG T TR Mmp@ Banc®3 = 1 (-)E —‘%:‘*b’%ﬁ%&(‘)
Eqp b (C)RETREE T o K6 gy %ifﬁ’fkdrvﬁm@'ﬂ?
EER ~ RBE AR - s LR TR A ¥ R T B R ORF AT 2 AR -

b - BER > RTINS FE AT MBI B FERELEFEL Ak
FE-HIFCEEL S SEER SRR EJ‘@%‘KW‘@E m%grﬁﬁm’@ﬁ&&
; ’é":” g BLEAE 7o~ R~ A s ?I“'ZE BEVESFRNF -ZFARAME - RLELA
& B cE 4 “—w/{l?gﬁ}ip IR % S~ B PRk % ‘fu\%ﬁirr‘a;é, ‘da\ 32 PE’F:IH'-T—jg‘ K
By ﬁ*ﬁo

IEC 618503 R » £ B F R Tt b G 3N c FEH AR A2 T L2
FHAPSHEIIEL > FRIAFPRPEIF DI FTEE TP o2 Ee i LS 0- 6
LR F AR p AR R EEFE AT TR IR

A%z H B

ﬁ%@ﬁ%?%ﬁﬂ?y?"mﬁﬁm6wm& LR TR A TR AR
£IEC 618508z it % T #FIL B H - =~ BT “recig 5 IEC 6185081+ T AT 38 {77 50 o

Control Center |

(RTU, HMI, Control, ...

B =

/_ Ouput model

............................................

1

'

various control services .| !
P 1

B TAf----1- - 1

Control response i— % DA } Output (Signal) :

1

1

1

/ N to process
GOOSE / SMV ~pzzfz] local -4 ;
K

; '
Online Management { P
| IED i
W, i

Online Selfdescription \“\ ,"n'

| £

iy

eSS S e -‘r"' e . s

rerorfi \
< repmipioons|-B sl
= -__. DAT @ Input (Signal)

from process

@

e —————

©

-
.
~

various services

control

_________________

Power
| Transformer |

e ——————

gear | |

>
~

B 1 et b B B L 2 G L2 # Rk p IEC S &)

FEARIRAFLE 2R B kR

-75 -



BWERANHREFERFTRFAIT A RLBH

Development of Transmission Equipment Inspection and Geo Data Buffer Analysis System

Abstract :

The transmission lines of Taiwan Power Company (TPC) run all over the entire island of Taiwan. The
inspection and maintenance of transmission facilities is always a big challenge for the TPC’s engineers.
The surveillance of transmission system is mainly made by human efforts. The surveillance results are
recorded on the paper and carried back to office. However, TPC currently is lack of any mechanism as
well as associated computer information system to organize and manage the whole pile of recorded data.
The engineers usually shift their duties and working sites. The data, figures and design illustration of
installed transmission system are lost from time to time due to the lack of specific persons to maintain
these precious data. As the faults occur, need of these data and figures are often urgently request by
several corresponding offices. Therefore, this project aims to design and implement a Transmission
Facility Maintenance and Management System (TFMMS) to overcome these difficulties. TFMMS
consists of Surveillance Management System, Scheduling Management System, Malfunction
Management System, as well as Fault Cases Management System. Moreover, a geography information
system (GIS) is to be designed in TFMMS showing locations and global coordinates of all transmission
towers and lines. With internet technology and database system, TFMMS is designed to increase the
maintenance and management efficiency for TPC’s transmission lines and facilities.
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SCADA Database Standardization for Substation Automation System

Abstract :

The purpose of this project is SCADA database standardization for substation automation system(SAS).
Because substation automation system is included in hierarchical dispatch and control system(HDCYS), It
introduce the architecture and control of the hierarchical dispatch and control system(HDCS). The
HDCS on taipower include central dispatch and control system(CDCS) - area dispatch and control
system(ADCS) and dirtritutal dispatch and control system(DDCS). This project also introduces the
functions of SCADA on these systems.

This project also collects the communication protocols of SCADA system on taipower. It introduces and
explains the architecture of MODBUS ~ CDC TYPE II and DNP3 protocals. Finally it discuss the
SCADA database standardization for substation automation system. This project collects three examples
of SCADA dadabase on taipower and analysis the context in database. It proposed to classification the
data into setup data ~ real time data and historical data. The setup data is used to store property of data
point. The real time data is used to store instant value. The historical data is used to store record data.
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The Research of Dynamic Rating Monitor System and Connectlon with Dispatched Platform

Abstract :

Since Taiwan is an island with high population density, it is rather difficult to acquire land space for
building transmission towers. Moreover, the misleading messages regarding the effects of
electromagnetic wave to human body makes the situation even worse. However, the load capacity keeps
increasing gradually every year, and the budget for constructing a new transmission line also increases,
an alternative solution has to be provided in order to increase the amount of power transmission. As a
result, the Department of Power Supply of Taipower has invested and installed a commercial dynamic
rating system on a transmission tower to calculate the maximum amount of current that is able to be
transmitted in the line. However, such system is not a suitable solution as the cost is very expensive.
The purpose of this research is to build a cost effective system that is able to calculate the maximum
capacity of transmission lines in order to increase the current flow. In 2013, a prototype of the system is
constructed.

A small meteorological station is installed to collect the data of wind speed, wind direction, and
temperature. Those data are sent back to the Taiwan Power Research Institute (TPRI) via the optical
fiber connection built within an existed PMU system nearby. The data are then fed to self-written stored
procedures in a database program to calculate the heat dynamic rating of the transmission line and then
shown on the web. In year 2014, the program is re-written to a java-based program to increase stability,
and the equation used is improved by including the non-steady-state heat balance. Three more
metrological stations are installed at Shih-Chi, Lu-Chou, and Tong-Lin substations to monitor the
dynamic ratings of Shih-Chi to Min-Chiuan and Lu-Chou to Tong-Lin transmission lines. The existing
metrological technology still cannot precisely measure the wind direction parameter, but such parameter
is of importance to the dynamic rating of transmission lines. Therefore, a more conservative to the
weight of such parameter is used to avoid the sagging effect due to increase current in the lines. Overall,
by using the commercial system as a base, it is proven that the calculated results of 2014 is better than
that of the 2013.
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The Study and Implement of OPLC for Distribution System

Abstract :

Smart Grid has become a trend, the global power companies, manufacturers are actively planning a
variety of applications, and communications networks for the smart grid of the most critical
infrastructure. TPC’s existing feeder automation system built only at the main feeder, in this project, we
will using new method to merge fiber and power cable which called OPLC and built a test field to verify
OPLC’s performance. The result of this project may enhance the communication ability of TPC’s smart
grid system.
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The Study of Smart Meter Communication Technologies

Abstract :

The goal of the project is hopes to analyze and to evaluate the suitable communication technologies for
various types of site via on-site measurement (site survey) in TPC’s AMI planned deployment area
(around 100,000 meters). Furthermore, hope to find out the right communication architectures for AMI
in Taiwan. This research report is organized into two parts of LAN and WAN. We will describe the
evaluation process and results about the testing communication technologies, the architecture and
features about ITRI communication testing platform and the testing results in details individually. To
meet the requirements of TPC, safety, the testing efficiency, and the correctness and availability of
testing results, we work out the complete testing procedures and methods for LAN on-site measurement
tasks. And, develop an automatic testing platform, including the front-end testing tools (communication
modules), Site Survey APP, back-end management server and an operation center.
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The Study of Hybrid Communication Technology for AMI
Abstract :

While holistically defining the smart grid is a challenge, one area of interest is Advanced Metering
Infrastucture. Taiwan Power Company implement a 10,000 household AMI trial project for the Smart
Grid. A significant amount of this funding was allotted to utilities for cost sharing projects to deploy
Smart Grid technologies, many of whom have deployed and are deploying advanced metering
infrastructure (AMI). AMI is an enabler to increase the efficiency of utilities and the bulk power grid.
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The Study of Electronic Transformer used in the Intelligent Substation

Abstract :

The current transformer (CT) and voltage current transformer (VT) used in substations are huge and
have the saturated, ferromagnetic resonanceuse problem. Since the Company hasn’t had the operation
experience of ECT, EVT, this project will study the electronic transformer in the intelligent substation
and build the future of smart grid construction.
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Smart Power Quality Regulation for Renewable Energy and EV Gridding

Abstract :

In order to promote sustainable energy development, Bureau of Energy (BOE) of the Ministry of
Economic Affairs (MOEA) inaugurates the * Project of Million Solar Rooftop PVs ". The connection of
renewable generation on distribution system may cause voltage change, power quality, protection
coordination and safety issues. For the purpose of keeping system stability after renewable energy
power connected, Taipower set "renewable energy generation in parallel technical rules™. The rule only
provides limited value, but no criteria to evaluate the impact of connected photovoltaic (PV) power
generation. In this paper, impact measured by a field test and compared to the results of simulation by
three phase power flow program OpenDSS. This is very helpful to make sure the three phase power
flow program with scenery setting is suitable.
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A Study of Improvement for Distribution Systems

Abstract :

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 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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RLMEPEL s e ¥ 255 (APP) 2
The Mobility APP Develope of Substation Facility Maintenance and Management System

Abstract :

The project “App Development of Substation Facility Maintenance and Management System” was
proposed and aimed to increase the efficiently 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
employee’s mobile devices. In addition, the function of searching related information of field working
tasks will provide by the APP as well. Furthermore, related substations information details will present
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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The Study of Distribution Transformers Miniaturization and Standardization

Abstract :

The plan shall investigate the feasibility of transformers miniaturization.With materials technology
development (such as high permeability silicon steel core) ,the current domestic transformer tank has
been miniminized than the earlier ones. Besides, the appearance of pole transformer designed by the
manufacturers has not been standardized,leading to different sizes.It will be also dicussed in the project.
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General Survey of Grid Flicker and Evaluation of New Measurement Methodology

Abstract :

This research study the impacts of electric arc furnaces of large steel plants on electric power quality.
The proposed approaches can be largely categorized into measurement-based and modeling-based
methods. Each one is aimed to quantify the degree of harmonicas and flickers, and anticipate that the
improvement strategy can be discovered so that a high-quality of supplying power can be better reached.
To validate the effectiveness of this project, the research has been carried out on the analysis of several
steel plant customers that are connected with Sinying P/S Power Transformers, where those noises of
transformer inrush current caused by sudden load changes are thoroughly measured and analyzed.
Moreover, for those OLTC operation of power transformers, equipment life and supplying-power
quality, they are all prudently assessed and evaluated based on a large number of field measurements
made at several locations.
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The Faulted Detection and Prevention of Insulated Conductors in Distribution System

Abstract :

Weather-proof cross-linked Polyethylene (XLPE) is commonly used as the covered material for high
voltage (HV) overhead power distribution lines of Taipower, except in few locations where XLPE cable
is used because of safety distance issue. Such practice not only improves power supply quality but also
provides better protection for personnel and property. 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. Depending on the
environment, the conductor of the broken covered conductor may hang loose from a tree, wall, billboard
and other supports, or the conductor may come in contact with wet or dry sand, grass, soil, concrete and
asphalt road. Because Taiwan is an island surrounded by waters, power equipment is subjected to salty
wind damage and salt accumulation, as well as dust hazard and pollution by industrial exhaust. This
results in flashover between insulator surfaces and makes the covered conductor break even more easily.

The goal of this study is to find better ways to bind the covered conductor and the insulator, 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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The Improvement of Dew for Shin-Chu Science Park Automatic Switch

Abstract :

Because of the island climate of Taiwan, the switch boxes in the winter often produce dew.Dew will
cause switch boxes serious damage.Research is divided into two parts: (1) dew monitoring, (2)
investigate the causes of dew and to prevent the formation of dew. Pick 12 switch boxes and set the
outdoor stations in Longming substation to monitor the temperature and humidity in order to explore the
reason why the two adjacent same type switch boxes having the different dew phenomenon. One has
very serious dew formation, and the other is no dew formation entirely. There are four ways to do the
experiment: Heater ~ Silicone Rubber Heater, acrylic sheet and anti-condensed coating. According to
the comprehensive assessment in the feasibility, maintenance and economy areas, the low heat
conductivity material (acrylic sheet or polystyrene) and anti-condensed coating have a total better
combined benefits.
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Investigation of Effects on Cable Joint Failed in Wen Shin- Chung Shi White Line
Operation Environment

Abstract :

The project will set up the transmission system model. Through Electromagnetic transient analysis
software analysis transient phenomena under various of system conditions with different switching
strategies. At the first, underground cable standards around the world and papers about switching
transient phenomena will be collected, Summarized and analyzed. Second, compare these standards
with Tai-power's existing cable-related test content and put forward advices as reference. In the other
hand, use finite element analysis software observing electric field and electrical stress distribution on
joints put forward advices for materials in cable system. At the end of the project, reference data and
waveform measured by tai-power and comprehensive inference the cable accident causes relation.
Furthermore, propose 161 kV underground cable testing, measuring and switch operating advice. By
provide viable proposals to Tai-power, expect to enhance the security and stability of the underground
cable operation.
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Develop Motor Bus Transfer Strategy for TPP #5~8 & #10 Units

Abstract :

The power system configuration for large power plants, petroleum or chemical plants, and
semiconductor facilities was planned with at least more than an additional independent available backup
power sources and a bus transfer scheme to improve reliability of the power system. In this project, the
bus transfer scheme for induction motor was discussed and simulated theoretically, then field testing and
measuring were proceeded to analyze the factors which relative to the transfer operation, such as torque
angle among sources, performance of the circuit breaker, momentum of the rotating loads etc. The

results aimed to design and testing for industries developing new transfer techniques to manipulate
about existing and incoming systems.
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? 4 #LP L-0E ¥ Cover Segment# 4 & F] 4 47
Root Cause Analysis of Cracking Cover Segment in L-0 Blade of Taichung Station Unit 9

Abstract :

L-0 cover segments of Taichung station unit 9 and 10 were found cracking problem 3 times in 7 years.
In order to let the unit operate stably and reduce operating pressure, we must find cracking root cause
and its countermeasure. The contents of this project include geometry measurement of L-0 blade and
disk, solid model construction, FEM stress analysis. From analysis results, we can find cracking root
cause. Then we tune the size of cover segment to reduce its stress level. So we can avoid cracking
problem happening again and make sure the unit operates safely.
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Mechanical Analysis of a Last Stage Blades of Low Pressure Steam Turbine Rotors in
Datan Power Station

Abstract :

This project is undergoing researches about stress analysis and modal analysis of LP last stage rotor
blades in Datan power station. Thus we can discuss the mechanical characteristics of the blades, realize
dynamic behaviors when it is in operation, judge location of crack initiation . According to analysis
results, we can make some suggestions for operation and maintenance.
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Life Assessment of LP-2 Rotor Cracked Steeple in Sin-Da Power Station #2

Abstract :

L-1 stage steeple of Sin-Da power station unit 2 was found cracks in Oct. 2013. In order to evaluate the
condition of cracked steeples, including stress distribution, remaining life and repair suggestion, Sin-Da
power station entrusts TPRI to do some analyses on it. The content of this project includes geometrical
measurement of L-1 stage blade and steeple, solid model construction, FEM stress analysis, modal
analysis and fracture analysis. According to the analysis results, we find the root cause of the problem,
evaluate the crack propagation rate and propose a solution for it.
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Materials Degradation Study of the Taichung No.3 Steam Turbine Rotor

Abstract :

The steam turbine of Taichung Power Plant unit No.3 had been operated over 21.17 years from pilot run
(1991.11) to the 11th overhaul (2013.1), and the operating hours had been accumulated to 164,662
hours, equivalent to 7,778 hours / year on average. Similar to the experience of unit No.4, not only the
HP/IP rotor of unit No.3 steam turbine was upgraded during this overhaul, but also TPRI carried out life
assessment on HP/IP rotor and steam piping at the same time, which can be referenced as the calculation
database for life consumption of HP/IP rotor in the future and reveal the life consumption of steam
piping up to present.

FEER P 3

AR DAY TR GEY PR e EHIT20F A AR 0 LT TR
%m@uﬁw METEE R AR FRE A AEET 40 0 BTk AR F T
WA PR EREFE LT NIRRT EAEA TR NP TI AL B ed b
FEFEE 22 TR BT HREUFRET AR R 2T HN
FLR e ERESEI O R AeE e BRI B EHRA S A huE T 40
E2 B FE MR R RS ET 22 BT
R LB SRR - (1025)2 F ¢ RES A5 AT R ~ £4pH HEPHE - (102 #)
3.EAF A DA B A TR ¢ (1022) 40 B Rl A 45 & A TR R 2 5 H
A AT o (1022 103 #)5. F2EBZ £ 55 4 - (103 #)

A%z HB
ERBTEREE PR R TR SR o PRI Y 3R/ RS L ERE
5 =10% tE2Dummy 54 WP RFr EMEIRF I RPHEFES5% F/F BREFSH T

/#;* B2 TR BEFATTS % 5113 C o Hu L e s ded i W FFEF 3 #3 A 24

ot o TS E LR B3R % B F > MS ~ MS-L ~ CR ~ HR » MSVI ~ MSV22 & & i #£ 4
w%’ﬂ%%ﬂﬁwﬁ MS-R ~ CVI£ & ~ CV32 & 2 & & 3£ 940% » F14E 8 G32& o (1
F A T inE 2T 778 R

BRI ERS ST N

= 0
il i
% —a—MS.L

200

190

160 |

140 e

120

it ntws S mahe/ B SRR (um)
- , B2 oF TRMIZBABF/Y BRES PHL AR
Bl 1 5% 38483 ZNE8FARA G THF R T AP ERR Y

FLAR I RRFLE MEBRM L Erc F P4 2 s s FHT
e R R ERM S oty BEA

- 104 -



# ‘F%’w’#“ C e s :,‘pﬂ.l B REFAT

A Study on Optimal Inventory and Inventory Performance Indices

Abstract :

With high prices and quantities of gas path parts (HGPP), the inventory of HGPP always takes a large
proportion of inventory of special parts for gas turbines at Taipower and that leads to the levels of the
inventory of HGPP playing an important role on Taipower’s inventory management performance. For
the sake of improving such a situation, this study will establish an optimal inventory model for HGPP
that focuses on power plants like Tatan, Shinta and Nanpu. Under consideration of the minimal total
cost (the inventory cost plus power shortage loss), the model calculates optimal varied service and
inventory levels for a variety of HGPP. In addition, the study also estimates the value of used HGPP
using accelerated depreciation and fees of refurbishment.
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Elevating Both No.3 and No.4 FGD Performance of Shinta Power Plant

Abstract :

So far, Taiwan Power Company adopts the wet lime stone desulfurization technology (abbreviated
FGD) to remove SO in downstream flue gas of coal-burning boilers. The colleagues of Hsinta power
plant asked this institute’s help to improve the problem of voluminous hard scale being discovered
inside of FGD absorber during biannual maintenance of unit 3, Jan. 2012. In addition to assist with FGD
field tests and process monitoring by sampling analysis, TPRI also explored the performance-elevating
strategies aiming at prevention of abnormal operations and research of parameters by staged mimic
experiments. The results demonstrate that particle size distribution of calcium carbonate slurry,
oxidation environment, slurry pH setting of absorber, batch producing timing etc. are all important
factors to the operation and performance, and should be investigated for purposes of saving energy and
efficiency. Besides, there also find some additive owns the potentials of promoting solution of calcium
carbonate powder, extending SO absorption, beneficial to adjustment of slurry pH etc., which can
accelerate gypsum reaction as well as assist system stability, and continuing research of reagents,
operation, feasibility etc. has also been suggested for further improvement.
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HRSG Remaining Life Assessment of No.1 Unit of Hsinta Thermal Power Plant
Abstract :

The purpose of this study is to evaluate the residual life of HRSG components of Unit 1 in Hsinta power
plant, which has been operated about 15 years. The safety critical components were assessed in this
study included the main steam pipe, the second high pressure superheater outlet and joint areas with its
stub tubes, respectively. The inspection method of these steam delivery pipes, welding areas and HAZs
(Heat affected zone) were conducted on the microstructure of regular replicas and extraction from
samples. Then the results will be compared with the research database in the past, and the consumed
creep life, referring to the life assessment system which is called MALS (Metallurgical life assessment
system) has been developed by MHI, can be evaluating. Finally, all the test results were gathered and
analyzed. Then all the consumed creep lives and their remaining lifetimes of the pipes can be decided.
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Remalnlng Life Assessment of No.2 HRSG of Hsinta Thermal Power Plant

Abstract :

The purpose of this study was to evaluate the residual life of #2 HRSG components of Hsinta thermal
power plant which has been operated for 16 years. The integrity of critical components was assessed in
this study including the main steam pipe, the 2nd superheater header and tube.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 MALS
(metallurgical life assessment system) originally developed by MHI. Results of the examination
indicated,the consumed creep life in the heat affected zone for main steam pipe are 30-40% , for 2nd
superheater header and tube are 30-40% 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.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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Remaining Life Assessment of No.1 HRSG of Nan-Pu Thermal Power Plant

Abstract :

The purpose of this study was to evaluate the residual life of #1 HRSG components of Nan-Pu thermal
power plant which has been operated for 19 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 HRSG1-1 and HRSG1-2, 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-15 are 40-50% ,for
other MS are 30-40% , for SH and SSH are both 30-40%,for PE 1-2 and 12-8 are 30-70%, for other PE
are 30-40% respectively. In terms of the 40-year life of #1 boiler components of HRSG, the residual life
is approximately 24 to 28 years under normal operation and maintenance.Cracks were formed in the
main steam header and isolated cavities and direct cavities were found in some MS sample points. Both
of these crack/cavity locations need to be kept track of.
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Remaining Life Assessment of No.1 HRSG of Nan-Pu Thermal Power Plant

Abstract :

The purpose of this study was to evaluate the residual life of #1 HRSG components of Nan-Pu thermal
power plant which has been operated for 19 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 HRSG1-1 and HRSG1-2, 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-15 are 40-50% ,for
other MS are 30-40% , for SH and SSH are both 30-40%,for PE 1-2 and 12-8 are 30-70%, for other PE
are 30-40% respectively. In terms of the 40-year life of #1 boiler components of HRSG, the residual life
is approximately 24 to 28 years under normal operation and maintenance.Cracks were formed in the
main steam header and isolated cavities and direct cavities were found in some MS sample points. Both
of these crack/cavity locations need to be kept track of.
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A Study on Ash Deposition Impacts on Power Station Operation and Its Countermeasures

Abstract :

Regardless of the firing method, when coal is burned, a portion of the ash will cause deposition
problems. Slagging and fouling deposition are two basic types of deposition that form in utility boilers.
The process of deposition and the structure of deposits are variable due to a number of factors.
Therefore, ash depositions in boilers are very complex problems. In any boiler when the amount of slag
is excessive, it will cause a significant boiler operational problem. Thus, the objective of this research is
to investigate the impacts of ash depositions on power station operation and survey the strategies for
preventing ash depositions which form in boilers.

Internal cameras are very useful and cost effective tools to monitor boiler deposition problems. We
purchased a portable type of such camera (BoilerSpection-MB) which is manufactured by Lumasense
Technologies. We will inspect the deposition problems and the effects of their countermeasures for coal-
fired boilers with this camera in following years. Besides, we plan to purchase instruments for
measuring FEGT, CO, and O: in future years. The calibration of primary air, secondary air, OFA, coal
flow balancing, and pulverizer performances are also needed to get better combustion and control the
ash depositions.
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Thermodynamic Performance Simulation for Oxygen Blown Slurry Feed IGCC Power Plant

Abstract -

There are three different technologies for carbon capture, i.e. pre-combustion capture, post-combustion
capture and oxy-fuel combustion. Post-combustion capture is primarily applicable to conventional
pulverized coal (PC)-fired power plants while pre-combustion capture is applicable to integrated
gasification combined cycle (IGCC) power plants. The objective of this research is to develop a model of
oxygen-blown slurry feed IGCC power plant to simulate its thermodynamic performance under off-
design operation conditions.

Results show that coal with a lower caloric value will have a higher consumption of mass. It is another
story for net efficiency because it should also be considered the comprehensive effects of power output
and the power consumption by auxiliaries. An increase in the ratio of water/slurry fuel will result in a
decrease in heating value of syngas but an increase in net power output. However, net efficiency of
IGCC power plant is decreased. Therefore, IGCC power plant could operate with a higher power output
or a higher net efficiency. It is dependent on the necessary of power system. Any increase in ambient
temperature will result in a decrease in net power output and net efficiency of IGCC power plant.
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Assessment and Analysis of The Enhancement of Reservoir Power Generating Capacity by
Rainfall Forecast

Abstract :

Use forecast rainfall information released by the Central Weather Bureau, estimated Deji and Wusheh
reservoirs might get the total amount inflow, which will bring the operate reservoir water level and
rainfall prediction at the same time, contribute to the early release of reservoir storage capacity and
reduce flooding by flood discharge waterways and increase power generation.
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The Study of Performance Enhancement on the Nanpu GT12

Abstract :

The technical development carried out from 2010 onwards after the Gas Turbine(GT) combustion
stability tuning technology to build, focusing on the company committed to improving unit performance
and availability policy, the development of advanced gas turbine performance analysis and tuning
techniques for enhance GT performance and availability.

Our integration technology of gas turbine performance monitoring, diagnostic and improvement is
combinations of gas turbine analysis technology and our self-developed monitoring and analysis tools.
Our services can adjust and improve gas turbine performance, analyze the root causes of accidents and
improving unit availability ... etc.
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