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A Study on IED Indicating Maintaince for Breaker

Abstract :

This paper describes how to use the IEDs — SEL-351A, GE-SR760, ABB-REF541,
Siemens-7SJ62, and AREVA-P142 that have been existent on Taipower medium voltage
system — to monitor the circuit breaker wear. The breaker wear is calculated for each phase
separately. Calculating the electrical wear of the circuit breaker is based on the current in each
phase while opening. These per-phase values are added to accumulated totals for each phase and
compared to a programmed threshold value. When the threshold is exceeded in any phase, the
IED can be used to generate an alarm. The threshold value can be set to a maintenance
specification provided by the breaker manufacturer.
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The Estimation and Mesurement of Power Quality in Substations

Abstract :

This paper is used to study the nine-area diagram and sensitivity matrix to devise a mechanism
of voltage and reactive power control in the primary substation. By using this method, dispatchers can
make a judgment and conjecture the control effect quickly. This paper has studied the effect of voltage
and reactive control in substations by using ASPEN and measurement data. Besides, the sensitivity
parameters have been got from the effect study. The measurement data of voltage control in the
Banciao Primary Substation and the Jhongli Primary Substation were used to investigate the
sensitivity matrix. Finally, the integrated sensitivity matrix and nine-diagram is illustrated for the
voltage and reactive power control pattern in primary substations.
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A Study of Application of 161 kV Digital Line Relays to Aaccurate Fault Location of Three-terminal
Transmission Lines and Compound Transmission Lines

Abstract :

In 2007, all of the protection relays used for the 161kV transmission line of Taipower system
have been upgraded to digital relays. These installed digital relays have built-in fault location
function, but this function only works well under a simple transmission line structure with low
fault resistance. Because of the influence of compound and three-terminal lines in 161kV
transmission line system, we provided following algorithms and methods to do fault location in
this project.

By the combination of FIR window filter and discrete Fourier transform, we provided a new
type of filtering algorithm to accurately estimate fundamental component from fault signals. We
also provided two different fault location algorithms to deal with two-terminal and three-terminal
compound lines fault respectively. Moreover, we provided an unsynchronized correction method
and a weighting correction method to enhance the performance of our fault location algorithms.

All of the above research efforts have been implemented on a 161kV transmission line fault
location platform. When fault happened in a 161kV transmission line system, maintenance
engineers can easily input the fault record files into this platform to verify the waveform of fault
signals, check the parameters of transmission lines, and execute the fault location program. The
computational result of fault location would be shown by a diagram to help maintenance engineers
figure out. This platform has been verified by simulator generated fault data and field
measurements to show the practicality of this platform.
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The Study of Feeder Automation System on Operation and Maintenance

Abstract :

The main purposes of this research are to establish the administrative maintenance systems and
operation guidelines for Taipower feeder automation systems to enhance facility availability and
improve system reliability and entire system efficiency. It is anticipated that the outcomes of this
project will be of value to the structure planning and design of Taipower feeder automation systems.
The research outcomes can also be applied to improve the maintenance and operation qualities,
reduce the required manpower and cost and release the pressure of manpower and cost requirements
due to rapid increasing number of automation feeders in Taiwan.
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Reliability Analysis and Economic Evaluation of Distribution Substation Bus Schemes

Abstract :

The main objective of this paper is to build the reliability modeling for distribution system
planning. Then, the impact of a variety of types for distribution substation and the feeder bus schemes
to load-point reliability index is evaluated through the derivation of the distribution system reliability
model. Finally, the reliability cost/worth evaluation models are developed to fully evaluate the
feasibility of different bus scheme for distribution substation design and provide recommendations that
considering both economic and reliability issues for the future planning of TPC and power utilities.
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Development and Application of A 3-D Magnetic Field Calculation Package and Study of Suppressing
Technology for Distribution Lines

Abstract :

This project is used to evaluate the magnetic field conditions around the under ground cable
distribution lines and overhead distribution lines. It is required to develop the computation programs
for use in magnetic field analysis and mitigation methods. It is hoped to obtain the characteristics of
magnetic field produced by distribution feeders, transformers, and switching devices.
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Supervisory System Renovating and Integrating for Green Island Power Plant

Abstract -

We developed the SCADA(Supervisory Control And Data Acquisition System) of Green
Island Power Plant and connected power transmission system in 2003. This system has been operating
for 6 years, and some hardware components are predicted to be aged. Moreover, two 500KW diesel
generators are going to be replaced with 2000KW ones. The according interfaces to existing SCADA
must be constructed and integrated. It is also a good timing to retrofit this SCADA by reviewing new
point-table and redesigning the whole structure which provides better performance on operating and
maintaining. This project has got through with PLC(Programmable Logic Controller), HMI(Human
Machine Interface), database and report systems to achieve the state-of-the-art functionalities.
Presently, the system we implemented has been operating solidly.
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Impact Analysis for Grid Connection a Large Wind Farm
Abstract -

The project aims at examining the issues related to large-scale offshore wind farms merge
into the Taipower system, including the analysis of power flow, voltage variation, fault current,
transient stability after large-scale offshore wind farms are connected into the system. The system
impact analyses of Cheng-hua and Penghu offshore wind farms connected into the Taipower power
system were implemented by using PSS/E software in the simulation; the three kinds of wind
generators were utilized respectively and compared. Finally, the effects of FACTS devices on both the
LVRT characteristics and the critical connected capacity were evaluated. This report also compares
two different types of interconnection method, i.e. the HVAC and HVDC. The critical capacity of the
Penghu offshore wind farms after constructing the submarine cable between Taiwan mainland and
Penghu island has been evaluated in this project.
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The Study on Partial Discharge Data-base Establishment for Gas Insulated Switchgear

Abstract :

Among the acoustic emission, high frequency current, high frequency capacitive coupler, ultra
high frequency and chemical methods, there is no single solution to diagnose all kinds of power
equipment accurately. Since each method has its advantage and limitation, we shall use all kinds of
possible methods reciprocally to detect the partial discharge phenomena of different power equipment.
In the past, on-site partial discharge detection of oil immersion power transformer and gas insulation
switchgear is hot potato issue due to difficulty of pick up the partial discharge signal out of the metal
enclosure, however, the metal enclosure became a best shielding of radio noise for UHF coupler today.
The spacer and insulations of GIS, GIB or GIL has been found insulation degradation phenomena
recently. To maintain power supply quality, partial discharge detection can be used to diagnose the
insulation degradation phenomenon, then propose a counter measures accordingly. The UHF partial
discharge measuring instrument was found to be the best solution after evaluating all methods were
mentioned above.
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Standardization of Wired Schemes for Arrester Grounding Lead of Cable Connection Station of
Transmission System
Abstract :

The underground-type transmission/distribution system has been widely adopted by TPC in
recent years. With the expansion of city construction, the rate and load of the underground system rise
day by day. More and more underground power cables are used. The power supplied to city centers is
delivered by the power cables that are connected to the overhead lines from the connection stations. In
the meanwhile, more protection arresters are required at the junctions of cables and overhead lines.
The relative standards are needed for future maintenance work and operation. The main purpose of
this project includes: (1)analyzing the influence of discharging voltage of the arrester by considering
using lead lines of different size or length, (2) analyzing present adopted interface between the ground
network and the connection station, (3)studying the maintenance reference datum of arresters, and
joining ground networks at the cable connection stations, and (4)simulating the step voltage and touch
voltage ground network of the cable connection platform and the impact on work safety.
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The Feasibility Evaluation Study on 345 kV Line Arrester.
Abstract :

In this paper, the prevailed standards and strategies to endure the lightning is investigated.
This is followed by the simulation and analysis of the voltage occurred at tower base, tower top and
insulator strings. The improvements made by the installation of line arrestors and the increment of
critical flashover voltage of insulators are also prudently assessed. Aimed at the assessment of the
lightning prevention strategies, this paper has investigated the statistics analysis of flashover in the
line of 345 kV, anticipating serving as the reference to investigate the necessity of line arrester
installation. In this paper, the lightning information has been extensively collected, including ground
flash density, current magnitude, energy, waveform, rise time and tail time, while insulator strings,
arcing horn information, overhead ground line protection angle and footing resistance are also
covered for a prudent analysis. Meanwhile, the voltage at insulator strings, flashover probability, and
energy thought line arrester as well as transient response of surge voltage has been also calculated. It
is expected that through the model analysis and improvement evaluation investigated, these
simulation results will pave the way to facilitate the future realization of optimal overhead
transmission line protection.
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Lifetime Evaluation for High-Load Power Cables.

Abstract :

A test system for cable accelerated-degrading has been established and cable
accelerated aging are carried out under full-load (temperature of central conductor
is 90 °C) and over-load (temperature of central conductor is 120 °C) conditions.
Since the formation of water tree is the main degradation mechanism for XLPE cable,
the measurement of very low frequency dissipation factor (VLF tano) is used as the
diagnosis tool. And the criterion quoted from IEEE standard is used to judge the
breakdown of cable insulation. From results of our experiment, we found that the
VLF tano is dominated by impedance of termination and switch if the length of
cable is about several meters. While for the limits of capacity of facility and time,
we may not use longer cable to re-do the experiment. Therefore we derived an
equivalent impedance model for cable system with termination and switch. By using
it we could separate the effects of termination and switch and obtain new criterion
suitable for short cable system based on IEEE standard. After nearly one-year’s
aging test under the test voltages of 1.5 Vo and 2 Vg, and by analyzing the data
according to inverse power law, we conclude that the expected life of power cable
can be about 23 years if continuously operated under full-load condition. However
from the test results of aging under continuously full-load condition, we can point
out that the temporary heavy-load might not reduce the time of XLPE cable
obviously.
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The Proposal of Evaluation and Improvement for Cracks Problem of High-Temperature Component at
Thermal Power Plant

Abstract -

This project is to study and find out the reason why ligaments crack in high temperature
superheater outlet header, and set up a rule which used to as replacement standard. After analyze the
result shows the reason for ligament crack is owing to uneven temperature distribution and variation.
When the ligament crack occurred, the major influent factor would be at high pressure and pressure
variation condition. When the ligaments crack depth reach 50mm, the boiler should be operated in
restriction range, therefore, the header has no safety problem immediately..
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The Program Development of Integrated Near-Field Evolution Model

Abstract -

The purpose of this study is to integrate the following models (1)decay heat models -
(2)canister ~ backfill and surrounding rock ~ (3)rheology model of buffer and backfill ~ (4)chemical
model of buffer ~ (5)corrosion model of canister. Using this integrated model, we can assess rapidly
the revolution behavior of near-field. Then, the TOUGHREACT software is used to simulate the
thermo-hydraulic-chemical (THC) evolution. The following models are integrated and programmed
by FORTRAN 90 : (a)deacy heat model ~ (b)heat of canister ~ backfill and surrounding rock -

(c)rheology model of buffer and backfill ~ (d)chemical model of backfill ~ (e)corrosion model of
canister. Using this program we can calculate thermal-hydraulic-chemical evolution of near-field. The
The simulation result is compared with the result of integrated model. There is a good agreement
between integrated model and TOUGHREACT.
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Lateral and Torsional Natural Frequency Analysis of Large Steam Turbine Generator Rotor.

Abstract :

TPRI is undergoing researches about rotor dynamic simulation of turbine
generator train. The turbine generator train of the 4th nuclear power plant is also the
major target of our research. In this project, we measure the geometrical shape of
turbine generator train and the last stage rotating blade of low pressure turbine,
establish 3D solid model and FEM model of them, do modal analysis. We analyze
the vibration characteristics of them. The results of this project can be used by
another rotor dynamic simulation project and also as a reference information for
operational maintenance of the power plant.
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The Vibration Research of #1 Bearing of Unit 4 for Shie-Ho Power Station

Abstract -

Two problems that happened in the power station are concerned in this paper. Vibration
instability of HP-IP rotor and babbitt metal failure are occurred at the unit of the power station. The
study of seal gets the result that high loading cause off diagonal stiffness increased. Finally, the root
cause of rotor instability problem is the seals located between rotor and casing. For the other
problem of this paper concerned is babbitt metal failure at bearing. The study reveals that it is self-
alignment out of function.
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Air Baffle Ring Material Analysis.

Abstract -

The air baffle ring of Siemens generator in Nanpu power plant was found cracks
frequently in each overhaul. The power plant replaces it by spare parts. They don’t
know what causes it happened. So the power plant asks TPRI to study the root cause
and provide solutions for them. TPRI collects design information and operation data,
measures the geometry of the air baffle ring, constructs the solid model of it, does
mechanical properties test, FEM modal analysis and stress analysis. Finally, we provide the root
cause of the failure and make some suggestions to the power plant.
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The Research of the Transition Piece Ccoating Refurbishment in MHI 501F Gas Turbine

Abstract -

This study was preformed to refurbish the transition piece coatings in Mitsubishi 501F gas
turbine. Experimental tests have been conducted to optimize the thermal barrier coating
(TBC) process parameters. The microstructures and bond strength tests have been
evaluated the porosity levels and bonding strength of the TBC specimens. High
temperature oxidation and thermal fatigue tests were to compare the resistance of the
oxidation and thermal fatigue with different sprayed samples. The refurbishment
process of the TBC coats and welding repairs were carried out by APS and TIG
welding processes for the transition piece. The specification of the refurbishment
process was also established at this study. The experimental results of the research
were taken for the references of the refurbish-process workshop and power plant
maintained fields.
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Materials Degradation Study of the Taichung No.1 Steam Turbine Rotor
Abstract -

This study was performed by metallurgical methods to evaluate the life consumption of the
Taichung No.1 steam turbine rotors. On field tests and inspection, replication and life evaluation has
been conducted in the evaluation process. Replication and hardness methods evaluated the creep life
consumption of Lin-Kou No.1 HP/IP rotor was as follows - Hardness method - level one 64.3% -
Level Two 54.9%.A-parameter method - 20%. The low cycle fatigue life consumption of HP/IP
rotor dummy and groove was 10%. MT and replication test showed no SCC indication in the L-0
stage blade groove of LP rotor. Inner-Bore UT and ET tests indicated some inclusion and pits in the
HP/IP rotor and it’s no matter to the safety.
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Remaining Life Assessement of No.1 Boiler of Tai-Chung Power Plant

Abstract -
The purpose of this study was to evaluate the residual life of #1 boiler components of Tai-
Chung thermal power plant. The components were assessed in this study included the main steam
pipe, high temperature reheater pipe, primary superheater outlet header, plate superheater outlet and
inlet header, reheater outlet and inlet header, final superheater outlet headerand superheater
attemperater. The inspection and evaluating method was based on the life assessment system
which is called MALS. According the examination, the results were shown as follows: 1.The
percentage of microcrack (or voids of creep) in the heat affected zone for MS were 62%, for HTR
were 50% , for PSHO are 87%, for RHO are 80%, for RHI are 30%, for SHO are 85%, for PLSHO
and PLSHI are 67 and 50%., for WS are 100%. 2.The consumed creep life in the heat affected zone
for MS are 30-60%, for HTR are 30-50% , for PSHO are 30-50% , for PLSHO are 30-60%, for
PLSHI are 20-30%, for RHO are 40-60%, for RHI are 20-40%, for SHO are 40-60% , for WS are
50-60%.
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The Prediction of Impacts of Coal Quality on Plant Performance for TaiChung Power Units

Abstract -

The purpose of this study is to investigate the impacts of coal quality on power plant
performance. The coal-related cost of burning coals with various qualities is quantified. The study on
impacts will also include plant efficiency, equipment system capacity, auxiliary power requirements,
steam attemperation requirements, propensity for slagging or fouling and maintenance costs.
TaiChung Unit 2 is evaluated. Coals from different mining areas including Berau, Wambo, Glencore,
KPC and Macquaire are studied. The coal combination ratio of Berau with Wambo and KPC with
Macquaire are also studied. It was found the least coal-related cost is burning Berau,
0.910NT$/kWH, while the most is Wambo, 1.174NT$/kWH. Also, firing coal with the least
purchsement cost might not be the necessary the most economic coal because of a much higher LOI,
for which the fly ash from burning cheaper coal could not be sold out.
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Orchid Plant Oil Machine Room Temperature is Too High to Improve the Program
Abstract -

Applied the computing ability of computational fluid dynamics to simulate the temperature
conditions which was measured in the oil machine Room of the Lanyu-power plants, the simulation
result will give the hint about why in the summer the oil machine room temperatures can reach as high
as 40 “C or above, and then used the same numerical simulation to confirm the propose improvement
ways feasibility.
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On the Model Test to Uprate CWP Intake Flow for the Kuoshen Nuclear Power Plant

Abstract :

The objective of the study is to investigate possible ways to improve the flows of the forebay and
the pump sumps of Kuosheng Nuclear Power Plant. Two models were constructed for the study. One
is a traditional single sump intake model. Results in the single sump intake (1 - 8.25) under the current
layout indicated that the intake flow condition becomes unacceptable when the flow rate increased
10% larger than the original designed flow rate. The whole field model (1 : 16) reveals clearly that
there are two large vortices in the forebay. It is believed that the large velocity gradients between the
three inlet channels and the sudden expansion shape of the forebay result in these large scale vortices.
These vortices formed in the forebay were destroyed by applying a group of column array. The flow
approaching the sump thus becomes much more uniform and steady.
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The Vibration and Shaft Failure Analysis of TSFP in Da-Tan Power Plant

Abstract :

Traveling screen flushing pump for Da-Tan power plant is used for about two years. Column
pipe and shaft fracture, but now the device is still in warranty period. Flushing pump is located about 4
m at corner exit of traveling screen. Its velocity very high and flow field is not stable. Because the
number of flushing pump groups with same type and the same design are 12. For the security reasons
of future maintenance, improvement and operation, it is necessary to conduct an overall assessment of
the root cause analysis to identify high-vibration and flushing pump shaft fracture to clarify the
responsibilities, Furthermore, it can be as a basis for improved equipment to reduce the risk of plant
operation, enhance the efficiency of equipment maintenance
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Analysis on the Flow Design and Performance of CWP Impeller for Taichung Power Plant

Abstract -

At overhaul, some mixed serious damage was found at some components of the circulation water
system for Taichung Power Plant #9-#10. Since the new unit is only running for one cycle, it is very
unusual that roots at three sets of circulating water pump impellers crack. Corrosion or erosion area
are scattered at the suction side and pressure side of the impellers; part of the pump casing bracket pit
or fracture; the differential pressure at condenser water import side of the debris filter (Debris Filter) is
too high (relative to # 1 - # 8) and others. The reasons are lack of material strength or external forces
too large. It shows that it will not happen according to hydraulic scale model test at the design flow
rate. We had conducted a series of flow rate measurement and validation studies to confirm CWP flow
rate deviates from the design point. This project tries to improve them and makes some suggestions.
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Technical Assessment of Renewable Energy Utilizations for Power Generation —Ocean Energy

Abstract :

Oceans cover more than 70% of Earth's surface and they therefore present interesting
energy source that may with time provide us with energy to power our households and
industrial facilities. At this moment ocean energy is renewable energy source very rarely used
as there are only few ocean energy power plants and most of these power plants are also very
small. But future should put more attention to this renewable energy source and there should be
significant increase in produced energy, especially with more attention to renewable energy
sector. There are four basic types that allow us to use ocean for its energy. We can use the
wave energy, tidal energy, marine current energy and OTEC ( Ocean Thermal Energy
Conversion ) .

Ocean energy is mostly in a developing and experimental stage. Many ideas have been
generated, and a lot of projects are being funded both governmentally and commercially. These
range from technologies and schemes which produce small amounts of energy, for local, to
large-scale projects which are or will be capable of supplying energy in quantities sufficient to
feed into a grid. Ocean energy systems, with their steady and tremendous upgrading in
technology in recent years, have gained their position as a trend in the power system
development world wildly for the future. In the project, technical assessment of ocean energy
has been made for the reference of Taipower and government. The result of this research can
benefit Taiwan Power Company in mastering the trend of these ocean power systems and let
proper measures be taken in the future.
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A Study on the Performance of Glass-Based Solar Cell
Abstract -

The objective of this research is to find out the features of performances for different structures of
TFSCs (thin film solar cells). Five different structures of TFSC are investigated in this study. We try
to figure out the relationships between efficiencies of TFSCs and the structures. The structures of
TFSCs used in this research are glass / TCO / p (a-Si:H) / i (a-Si:H)/ n (a-Si:H) /Al, glass / TCO / p (a-
SiC:H) /i (a-Si:H)/ n (a-Si:H) /Al, glass / TCO / p (a-Si:H) / p (a-Si:H) /i (a-Si:H)/ n (a-Si:H) /Al,
glass / TCO / p (a-SiC:H) / p (a-Si:H) /i (a-Si:H)/ n (a-Si:H) /Al and glass / TCO / p (a-SiC:H) / p (a-
SiC:H) /i (a-Si:H)/ n (a-Si:H) /Al respectively. Results show that the efficiency of TFSC with glass /
TCO / p (a-SiC:H) / p (a-SiC:H) / i (a-Si:H)/ n (a-Si:H) /Al structure has the highest efficiency of
7.6%. After 100 hours light soaking, it is still higher than 6.4%.
Results of this research can be used as a base for installing TFSCs power generation systems and
the performance decay of those systems due to light induced degradation will be studied in the future.
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Determination of Mercury Concentration Distribution in Hsinta Coal-fired Power Plant

Abstract :

The database related to Hg species concentrations distribution and the analytical techniques
for Hg species determination in flue gas, liquid phase and solid phase samples of power generation
unit 4 of Hsinta coal-fired power plant have been established. Subsequently, the efficiencies of Hg
removal by SCR, EP and FGD facilities have been evaluated and the countermeasure of Hg removal
related to Hsinta coal-fired power plant is also proposed. Typically, the amounts of Hg emission from
flue gas were dependent on the types of coal used and the facilities installation of flue gas cleaning
system in reality. Up to 80% of Hg in flue gas can be effectively removed through means of the
existing SCR, EP and FGD facilities, it is revealed that a better performance for the flue gas cleaning
system has been achieved. The Hg species concentrations distribution database established in Hsinta
coal-fired power plant can be used as criteria for Cap and Trade, and Hg removal technique selection
by the regulation issued by Taiwan EPA in the near future.
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Study on the SCR Catalyst Regeneration Technology of Taichung Thermal Station

Abstract :

There are ten selective catalytic reduction De-NOx systems in Taichung Power Plant. The
performance of such equipments decreased with the aged catalysts. When the performance cannot fit the
requirement of the power plant, then the catalysts of the equipments should be replaced. In this study, we
want to find some methods to regenerate the catalysts in stead of to replace them.

Through our regeneration works, we have confirmed that the used catalyst performance could be
restored with water washing. But the catalysts were only restored to 70~809% of original catalyst
activity. It is difficult for water washing regeneration method to show a higher performance recovery rate
for aged catalysts. During the power plant overhaul, we regenerated the aged catalysts used for more than
12 years with recoating methods. The performance of recoating aged catalyst was similar to the fresh one.

The cost of recoating aged catalyst was about 40% of new catalyst. Considering the life time of
regenerated catalyst, the price of treatment of waste catalyst, the De-NOx efficiency, the NHs slip amount
and so on, it is worth to recoat aged catalyst. But if the De-NOx efficiency of regenerated catalyst is not
good enough for the system, the air heater will be blocked. IF the air heater will be washed once a year, it
is not worth to recoat aged catalyst.
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Study on Key Materials of Solid Oxide Fuel Cell

Abstract :

Solid Oxide Fuel Cell ( SOFC) is the most effective one in all fuel cell systems. In recent years,
reducing operating temperature of the SOFC from 800 °C to 500 °C in many study topics is an
important direction. This research includes the following four main conceps and technological goals,
(1) Development of electrolyte materials for intermediate temperature solid oxide fuel cell : CesGd;.
xO25 ete. electrolyte powders are prepared by the hydrothermal synthesis or solid-state synthesis.(2)
Development of cathode materials for intermediate temperature solid oxide fuel cell : La,Sr;.«CoyFe;.
yOs.setc. cathode powders are prepared by the solution combustion synthesis or solid-state
synthesis.(3) Development of porous anode component using the plasma spraying : the anode powders
are developed for using in the plasma spraying and the anode layer needs to be porosity. (4)
Development of flat plate solid oxide fuel cell single cell : this project must develop YSZ electrolyte
film, 10 x 10 cm® YSZ electrolyte layer, anode paste, cathode past , and 10 x 10 cm?® NiO-YSZ anode
layer .
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Study on the Upgrade of Solid State Hydrogen Storage Canister

Abstract -

The first objective of this study is to simulate and conduct absorption/desorption tests on a
tentative metalhydride tank by using a novel Mg-based hydrogen storage alloy. The second objective
is to construct a conceptual hydrogen power generation system using this new metal and based on a
renewable energy source. As a small gas turbine generator was incorporated in this system, the waste
heat released by the turbine generator could be recycled to promote reaction between hydrogen and
hydrogen storage alloy. Hence, a more efficient and clean renewable hydrogen power generation
system could be constructed. The gobles of the research are including: 1. The output quality of the
alloys reach over 10kg ; 2. The reaction rate is small than 30 minutes in a cycle time of
adsorption/disadsorption ; 3. The storge qualitity for the hydrogen storge alloy is reach 4~6 wt%.
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Study on the Interconnect Materials of Solid Oxide Fuel Cell

Abstract -

The ceramic interconnect materials are used on the tradition High Temperature Solid Oxide Fuel
Cell (HTSOFC)(=800°C). In recent years, the scope of the research is trend to the ITSOFC
(Intermediate Temperature Solid Oxide Fuel) (600~700°C) in the worldwide. To reducing operation
temperature that the metal interconnect material can applied. The advantages of metal interconnect
material are including processing easily, processing cost down and little temperature impact. But the
important disadvantage is the Cr species in the metal interconnect material that causes Cr poisoning in
the cathode elecode. This research includes the following three main conceps and technological
goals:1. Development of electrochemical test technology which apply to the metal interconnect
materials; 2. Development of new metal interconnect materials which can anti-Cr poisoning and
maintain cell performance or increase the cell life time in intermediate temperature environment; 3.
The research results are admission to patents.
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The Study of CO,- Mitigating Microalgal Photobioreactors

Abstract -

Microalgae biofixation of carbon dioxide (CO,) is one of the CO, abatement technologies. It is
friendly to our environment. The production of microalgae are carried out in open pond systems and
photobioreactors. Due to land is limited in Taiwan, the development of high rate efficient
photobioreactor has been become an imperative subject for CO, biofixation.The objective of the study
was to evaluate the culture of spirulina sp. in 28 tons photobioreactor and in 10 tons open pond
system. The two culturing systems area are both 0.01 ha. The CO; biofixation rate of open pond is
4.44 g-CO,/L (1064.79 kg-CO-/yr). The CO, biofixation rate of photobioreactor is 4.32 g-CO,/L
(2234.02 kg-COglyr). Furthermore, the energy consumption of the open pond is 40.194 kg- CO, per
time(24 times/ yr) and the photobioreactor is 82.94 kg-CO, per time (18 times/yr). and therefore the
net CO, fixation rates of open pond and photobioreactor are 100.134 Kg-CO,/ yr and 741.10 Kg-CO,/
yr. For this reason, the net CO, fixation rates of the photobioreactor achieves 7.4 times higher than the
open pond system in the same area.
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Study on the Forecast of Price Increase Rate of New Fixed Investment Projects for
Taipower Company

Abstract -

It takes about 4-5 years from the completion of a feasiblility study to the beginning of
construction on a new fixed assets investment project of Taipower Company. Another 5-6 years is
required to finish the project. Therefore, it usually takes over 10 years to complete the entire
investment project. The operation and maintenance of the project could last over 50 years beyond
that.

It is not easy to forecast the price, especially in the light of recent surges in material prices.
The actual cost of construction is much greater than the estimated price; therefore, the budget is
tightened.

Although the inclusion of a higher price increase rate could benefit budget accuracy, the
economics of the projects would get worse and cause the difficulty in project implementation. The
overreaction would bring a negative impact on Taipower’s power development projects. Therefore,
the estimation of price increase should be based on the price indices of individual project, with the
adjustment made by including potential factors, in order to accurately reflect future price levels.
The economics and feasibility of the projects could be revealed completely accordingly. In order to
solve the above phenomenon, this study plans to focus on the following areas : (1)Main parameters
analysis of the cost estimation and budget.(2)Inclusion of construction price and future price
increase rate in the estimation of project cost.(3)Estimation of construction cost indices and
selection of reasonable price increase indices of future years.(4)Establishment of price increase rate
forecast model; and adjustment based on the result of the forecast.
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Study on Distribution Network Reliability to Meet the Requirement of Individual Customers in
Different Regions

Abstract :

By following the planning criteria, Taipower planned her distribution systems in a variety of
network configurations to fulfill the demanded reliability of electricity consumers at different
geographical areas, of different industrial, commercial and residential types. As the cost (including
the construction and the operating and maintenance costs) and reliability varies among network
configurations, how to balance the cost and the reliability requirement of consumers is an
important issue for Taipower. This project proposes the following results, including: (1) Give the
appropriate reliability levels to meet the requirement of the different categories of local electricity
consumers according to the questionnaire survey. (2) For each network configuration, estimate its
reliability, the life-cycle cost and the expected loss of consumers. (3) For each category of
electricity consumers, suggest an appropriate network configuration.

FPrIFE P33

EE R R ;%K$ﬁ$’%%*%4ﬁﬁﬁﬂ%’% T AR hE R A% k4
CAR R s T ;:F]%“ CFEE S et P AR MR R Prﬂ?’f —“m'[%“v'lrﬁ«‘]"\’ g T en
@;&ﬁﬁpggm %mviﬁ’ﬁmiﬂ *&i%%‘m,aﬁiaﬁﬁﬁ
# R AR o BT P R kAT LB RRR AN e R ST LR
4%’»ﬁnkmm}ii** RERRZFOMG 2 AT ERFAETH LT
g TP ERP T ROV RRAF D RFRP TS F pd RO
AR B 2R B FET VT EIRDTREH 3. 0472 BRI 2 Byt =¥
BEFRRST IR bt CHBIFR A PRI GRLRREENT DEY

“leﬁil‘ﬁwﬁ“ﬁl*ﬂiﬁmﬁ#ﬁ&*i& 4. 8HF TN S PR
A B P2 R R RE AR R BRY P2 BT R AR KT IF
ﬁ&gw?ﬁ&iﬁﬁﬂﬁﬁim@ﬁ’Qﬁmﬁ%@l%T°

FNd > W
$;ﬁto

L%z H R

de ERMT RS2 8RN F @ @EREL RS EZX AN EFIF 5 3%
P ‘,w20&’?;‘%‘15'»:9%%*""\’**ZOﬁm‘Wvﬂwﬁt‘"11141(\/45”“%{
B A > 22 8 kV T EEBRRRA N AR o Q. RAEY 2@ 3 o Q4% P HIR (T
?*‘%%ﬁr%\»ﬁ;‘%i’frﬂ’?%iﬁiﬁw& SO%m*“éiﬁLh?‘*x%%é%ﬁp;’_‘-’uﬁ“&
g RhnAhkE o LT AT D %N m%&%a&%“p;w s AN SR O o | A
i&%?@l’ﬁ”#’*@°3. b?,‘;q*“”’—g’lwmrr?ﬁ" }i O s b * 2L pikyg o HY
SFPHAFHT A TR ARARIREZELZR T4 BR 5 309 2 FERHT -
rzémgi@kﬁ;m@ogﬁw%wﬁﬁ%ﬁmw§M$ﬁm~%ﬁ FR o4

TPRARAEGS  AH OB RFUREY 2 A 2T27RTG 8 BRTAN 7 E
ﬂ:%Fﬁspi*mﬁxiﬁaa,,: SAIFY o S iR MR RS o HATE N PR AN D
ERFRL - AFPEALT 2L BRAREAS ) 2L FARRERFEE RS
ML 1) B TREBEL DL B RRT AN R LS 0B 2 T o

.

fﬂ ER| #} (=g fﬂ

<

46



—>
—
P —
—>
BIL~fed dtf @it v R E Arinde
4000.00
3500.00 /Q
300000 | e —e— 3t T Ak
2500.00 s /}\\ _ | pd Y
2000.00 " \_/“.?"‘v o o
1500.00 (\ —— {5 & da
1000.00 N Py
500.00 Ny o
0.00 ' : el e = igiﬁh
B o o 2T N 2D Y 3 3 ff’;
N S 4 < s < A SRR
A"'%‘ Xi@l 2 x% a0 <& Y.‘ﬁﬁ' 2
o 5 N2 5 R o P R
NG 3 H ¥ 9 /Q/ ,Q?%
oA, SIS N e
s ™ * il ,(i?% % o
B N % v A NS
& Y Ky
B oF
g v

W2 B PHAEY “FP7 FRETUS NS A7 LH

PRAFT PR B RR E

ERE e ) CMpHER L %
TAGEREAEFTTZ AR M2 &

47

e

\\
P4
O
S



L L4 eagpe 73
A Study of Long-Term Thermal Unit Maintenance Scheduling

Abstract :

Since the new power plants are hard to build, unit maintenance scheduling has became more and
more important. Unit maintenance scheduling is a key factor in decreasing the system operation cost
in a deregulated power market. This study considers a lot of constraints, such as the capacity of units,
fuel types, operation costs, maintenance constraints, etc. The maintenance of thermal units follows a
certain interval (usually two years), but the maintenance of combined cycle units depends on their
equivalent operation hours. In this research, We presents a long-term unit maintenance scheduling
model by using mixed integer programming, in which thermal units and combined cycle units and
outsourcing labor costs are considered in the system to make the simulation result more functional and
usable.
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Long Term Load Forecasting and Power Development Planning in Taiwan

Abstract :

The purpose of this paper is to forecast long-term load and to programme long-term power
development schedule. The research includes professional knowledge areas in the electricity
pricing, economic analysis, social analysis, environmental analysis, industrial structuring,
qualitative analysis, field research, demand-side management, power-supply structuring, electric
utility, IPP, cogeneration, renewable energy, and global climate change. The aforementioned
knowledge is to be used for the completion in establishing the long-term load forecasting model,
programming power development model, and building up the database for “long-term load
forecasting and power development programming decision support system”.

Generally speaking, this research stands in an overall perspective considering impact and
scenarios with ongoing trend constructing the optimal long-term load forecasting and power
development programming model to implement 20-year load forecasting and 15-year power
development programming plan. Additionally, we adopt the scenario simulation for CO2 emission
into the power development programming model to analysis the future trend for the economic

growth and the electricity demand. The new application from this study would have a lot to be
referenced in the future.
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Development of Web Based Monthly Electricity Reduction Statistics Report System

Abstract :
The goal of this project is to integrate the operation experiences among branches, business

department and power research institute and to discuss the advantage/disadvantage of current FOXPRO
based software system in order to plan and implement the monthly load reduction programs customers

statistical and report system.

The functions of the developed system contain branches recording meters time-interval data
transfer interface software and database retrieval software, branches load reduction/demand response
programs customers maintenance interface, branches /business department monthly statistics data
report form generation and database linking interface, rate schedules modification and maintenance
systwm, and ORACLE database maintenance interface. In order to enhance execution efficiency and
to reduce logical error of the developed system, this project provides the functions of relative data
attribute auto correction and Email transmit and receive interface programs for customers attending
load reduction programs scenario and demand response program.
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Development and Implementation of Remote Supervisory Control System for Aviation Beacon and
Battery Life Cycle on Transmission Tower.

Abstract :

This project proposes a methodology by applying microprocessor and GPRS wireless
communication technique to design and implement an aviation beacon remote supervisory control
system which contains the functions of wireless short message transmitting, data collection, and fault
detection, for transmission tower. The functions of proposed remote supervisory control system are
divided into three parts, and the first part of the proposed system is data collection and supervisory
unit which contains tags with the circuits of analog input, digital input/output. This unit is in charge of
logging the operation status of real power, voltage, current in aviation beacon as well as battery and
independent power supply/city power supply. The second part of the proposed system applies both
GPRS module and PIC18F8722 microprocessor to design a communication control module with short
message function. After finishing the collected information analysis, the alarm messages are directly
transmitted to mobile phone via wireless network and base station should the fault of aviation beacon
and battery in PV system is occurring. The third part of this proposed system is to set up the SQL
database structure which including the design of database schema and data retrieving program at
electricity supply district and power research institute. Meanwhile, server man machine interface and
communication protocol software is subsequently designed to establish the entire server system.
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The Establishment of a Computerlized Platform for Issuing System of Taipower’s Journal

Abstract -
The development of electronic peer reviewing system not only can sort the drawbacks of
conventional system out - but also can promote and establish an efficient » justice > andobjective

interactive publishing form.

There are some concepts and problems have to be clarified for peer reviewing system - although
electronic systems owned lots of adventages.For example » (1)What functions have to be involved in
designing a new reviewing system ? (2)How to effectively protect and manage in the Internet
environments ? Such these problems have to be solved and managed * and the reviewing system could
be established.
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A Study of the Impact of the Policy to Phase Out All Incandescent Lamps on Electricity Consumption in
Taiwan Region

Abstract -

This research aims at forecasting electricity saving volume and load per year, and the change of
users’ lighting electricity consumption and load with the replacement of LED till 2025. It focuses on
analyzing lighting electricity use of domestic users with the methods of sampling and questionnaire.

Results of the survey show that electricity consumption of lighting in Taiwan is estimated to be
around 22.5 TWh, which accounts for 12.1% of national electricity consumption. As for the energy
conservation benefit assessment of phasing out incandescent lamps during 2012-2020, the electricity
saving effect is estimated to be 458GWh in the CFL scenario and 612GWh in the LED scenario.From
the perspective of energy conservation, the policy of phasing out incandescent lamps has its electricity
saving effect. Nevertheless, owing to the differences of user types and areas, the policy
implementation can be started within the area with the highest using intensity of incandescent lamps
and with the most obvious electricity saving effect.

FrFE ~pens 320

AFPLIE AP TRERFHEBP &ALz e ~ XFe ~ Hire il’ﬁ-?”ﬂf@;ﬁﬂ%‘r ;
WEAPFTRP A RE(FIAFHITEZ AR T %?ﬁ FrBdR s o8 (A7 H
ﬁ)iﬁﬁé£ﬁwg%%’ﬁIr%*iﬁﬁ?ﬂﬁf %aﬂ@mm,%ﬁr*4 kil
ﬁﬁ£ﬁ?ﬁ%m‘%ﬁﬁﬁ%ﬁ’Pﬁ%%%?ﬂﬁ'%é§7-W’Tﬁﬁ?& T
BEANLEDA KB - R BEV (THIEGE Y SIS A4 A TiihA g ) AT REAT
A2 ZFRRBRE c AFTUREAL IS o d YR e PR AARBP RRLFE X

Fi# ﬁﬁ\ﬂ’ﬁwAW§%ﬁ4%W??§$%??§i“i°

> %z Hpt
Fd A L2 rR éﬁ*/@ﬁ(& f6 G HRY JEERF
P T3 8225 E @ ¢ 2RISR T E£121% - ’1‘:‘_ v
# 12020 CFLF B+ ?F?,’E‘V4581,&)§ LEDFB ¥ &% & 26.120RAE - A& ahat R
—Jé ’,ﬁ,ij’ﬁ\ﬂg_ff(ﬁ\}zt!aﬂ%“{%”}im s F) A et 2 oA s E"ZP\?"?\:E"#?FFW&VAFL/MJ hid
FPERREE: HLHS Pk P AR enk R F S o MRS 5N g RO R B A
FUE P B R &Rk o

TILF TG o AT R KT D
R REZ FTFEE 3 e 0 2012
A

piu)

i AN amm— A

wiam | = PSRN PR N

B A TR
T T 1 wise1
HRET R 4 Pl i e
914 ek it

!

rl"k—TJiﬂ’
y W W
SR => FHHER yﬂﬁﬂyﬂ{’ﬁ%%&

Cias [ Frm— QW iﬁ%ﬁ‘am/
Bl - PR %R S W2 S AP LRER AT TR

FELAR D RTERATE R misd

53



STRTERFFT AN ERE Y SPMP AR TELFG

Transformer-Customer Connection Check in use of Outage Management System

Abstract :

In this paper, a prototype device for data transmission and phase identification based power line
carrier, which is to check the Transformer-Customer connection, is proposed. The proposed phase
identification system has been tested successfully in the Lab. environment and seven outdoor locations
on Taipei and Kaohsiung. According to the experiment results, the proposed device is able to do the
Transformer-Customer connection check work within the range of 200 m.
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Study the Latent Capacity of Power Supply in Qualified Cogeneration System.

Abstract :

In recent years, Taiwan Power Company (Taipower) has been aggressively undergoing
exploitation of all kinds of power constructions in order to meet the increase in power demand.
However, due to the environmental protection awareness, the exploitation has not been easy, leading
to imbalance in regional power systems, in particular the northern region. In the short term, Taipower
still faces risks in the supply of natural gas, commercial operation of fourth nuclear power plant, and
north-central 345kV line N-2. In the long term, the power supply of Taipower will be seriously
influenced by whether the construction plan of coal power plant could pass the environmental
assessment or the commercial operation of fourth nuclear power plant could run smoothly or not.

With the growth of power generation of cogeneration system, Taipower should plan some
incentives to encourage the privately owned utilities to supply more electricity to meet the demand of

the region which power shortage is predicted. This paper is to study the latent capacity of power
supply in qualified Cogeneration System.
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