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Feasibility Study of Applying Secondary Voltage Regulation System on Taiwan Transmission Network
Abstract -

The progress and trends in transmission network voltage control require major development and
innovation through use of simple, effective automatic control systems, managed and supervised
directly by system operators. The Automatic Voltage Regulation System is currently applied on the
transmission network of some countries, clearly demonstrating the enhancement of system security,
improvement of system reliability and available and reduction of system losses. Before implement this
automatic secondary voltage control system on Taiwan transmission network, it is necessary to
conduct a feasibility study to understand whether this kind of application can be applied on Taiwan
power system and especially under some specific operating conditions. Moreover, the cost and benefit
analysis will be included in this feasibility study.
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The Application and Optimal Setting of Out-of-Step Relay for Taipower System

Abstract -
Based on the deep understanding of power system stability and swing equation, we derive
and propose several stability index and criteria. Then, from the simulation results of 2005
Taipower system in peak-load and light-load cases, we find the characteristics of power angle
variation and line apparent impedance trajectory during a system swing. According to mathematic
formulas and simulation results, we provide the principles for the optimal setting of distance/out-
of-step relays. The important study results include: find out the blind spots of power swing
detection logic of installed 345kV relays, suggest the protection zones need to be blocked during a
power swing, and provide the optimal settings of power swing blocking and out-of-step tripping
logic.
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Establishment of Simulation Tools for Analysis on Taipower’s Distribution System

Abstract -

The goal of this project lies in setting up a set of simulation tools which is suitable for the
distribution system analysis. The simulation tools could not only be able to simulate the normal
configuration but also the connection of DG (distributed generation). Through collecting the
systematic simulation tools’ relevant information, the analytical capacities of the DG
paralleling were evaluated. Under the comprehensive assessment of various kinds of conditions
finally, some simulation tools were proposed to deal with the DG paralleling on distribution
system.

In order to verify the suitability of the proposed simulation tools, various kinds of cases
and functions were tested. These verification including power flow, voltage variation, short-
circuit and transient stability. In addition, the case files set up in this plan are helpful for the
training of the tools. User need only revise from the existing example then can simulate the
other cases. This can improve the efficiency of analyzing the DG paralleling cases.
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Development and Implementalon of TPRI Electric Power System Simulation Center

Abstract -

This article describes the development and implemenation of an Electric Power System
Simulation Center including a large scale, digital real-time power system simulator and close-loop
testing facility for Taiwan Power Research Institute (TPRI) of Taiwan Power Company. The
center is located in metropolitan Taipei and has been started fully operating in June 2005.
Functions of the center include power system study and simulation tools (PSS/E, ETAP, PSAPAC
and FLUX3D) and a real-time simulator (Hypersim with parallel computer of SGI Origin 350
20CPU) with close-loop testing facility (a mimic CB panel, I/O interface and 18 channels of
voltage /current amplifiers). The center serves the power industry for testing and investigating the
performance and correct operation of protection systems, regulators, stability controller and
various advanced systems, as well as a training and education site for the power industry and
universities.
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RAMAATHF R BTR
'ITleC0nstructionand Evaluation of Power Line Communlcatlon Demonstration System

Abstract -

This project presents the technology of power line communication (PLC) and establishment
of PLC trial site. By integrating PLC Network, this system has shown to provide a lot of the
benefits, including reduced commissioning time and cost, simplified system integration, increased
system up time as well as the path for system growth. In this project, the tendency of PLC
development, the commercial system in the worldwide and the performance of trial site in taipower
also have been described.
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A Efficiency Study and Improvement Planning on Taipower’s Communication Infrastructure

Abstract -

In this project, recommendations on the design and implementation for the TaiPower’s next
generation broadband network, including network architecture and service plans are proposed. For
the core network, deploying new fibers is a costly proposition, the core network must adopt
architectures and technologies that the network structure and capacity can be easily expanded to
meet future high bandwidth demand and high availability requirements. Second, the operations,
administration and maintenance of the core network must be kept within low management
complexity, especially necessary automatic tools/systems on reliability control and resource
allocation. Hence, high expandability, high capacity, flexible resource management and low
management complexity are the four major requirements of the future core network in order to
efficiently support TaiPower’s evolving business needs. Candidate technologies such as
Wavelength Division Multiplexing (WDM) are recommended.
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Electromagnetic Transient Characteristics of the Groundlng Fault of Underground System
with Loop Structure in Hsin-Chu Science-based Industrial Park

Abstract :

The first 161kV closed-loop underground transmission system in the third area of Hsin-chu
Science-base industrial park occurred a three phase ground fault on April 10, 2004 (410 fault). In
this fault, not only all the customers of this system were out of service, but also led to large area of
outage and hazards. For preventing similar fault in the future and finding improved methods, this
paper studies the electromagnetic transient characteristics of ground system of closed-loop
underground distribution system during ground fault. The circuit model for electromagnetic
transient analysis based on the electromagnetic transient program (EMTP/ATP) is first constructed.
Then, the ground fault electromagnetic transient characteristics are analyzed including the 410
fault case and the most serious case of single phase ground fault. For these fault cases, the ground
potential and current distributions on the cable shielding conductors and the ground grids of
substations and customers, and the ground electrodes in the man holes are analyzed. Furthermore,
the voltage across the surge arresters in the cable cover protection unit (CCPU) are also analyzed.
Finally, based on these analysis results, the damages of ground fault on personnel safety, surge
arresters in CCPU, cable shielding conductors and grounding terminals are evaluated. From which
the severe damages can be found. Thus, the improved methods for enhancing the ground fault
protections are proposed, and hence increases the safety and reliability of very high voltage
closed-loop underground system.
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Research of Overhead Covered Conductors and Protection Scheme in Distribution System

Abstract -

The overhead XLPE covered conductors have been applied in Taipower(TPC) for more
than twenty years and therefore the material of covering, deterioration of aging, type of installation,
operation situation and applicable standards or regulations need to be further explored. In foreign,
the covered wire used to replace the bare conductor as aerial lines is very popular. This research
survey the difference among covering polymeric insulating materials, type of pole, way of
installation and materials of support in several utilities. To understand the deterioration of XLPE
covered aerial lines the electrical and physical tests of sample conductors collected from numerous
areas with various operating and usage conditions have been conduct according to international
codes and standards. At present, the clearance requirements of XLPE covered line in TPC are
same as bare line. Hence, the standards like NESC, JEAC and similar regulations in other utilities
have been further review. The HIF protection of covered aerial lines is a common problem for
worldwide utilities. Regarding to HIF protection of aerial lines there are two approaches will be
performed. One is testing the commercially available relay. The other is developing a novel
intelligent relay which is combined wavelet transforms theory with neural networks to solve the
aerial lines HIF problems. Finally, the newly developing trend in the world including covered
aerial lines, covered materials, pole installation method, line deterioration, safety clearance and
line protection will be well explored.
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The Study of Fault Detector for the PE Line Fault on the Overhead Distribution System

Abstract -

The overhead covered conductors used in distribution system can not only enhance the
protection of humans and animals life but also promote the reliability of electricity power
supply. The HIF protection of covered aerial lines is a common problem for worldwide utilities.
The overhead XLPE covered conductors have been applied in Taipower(TPC) for more than
twenty years. The HIF always appeared when the broken down fault occurred on the covered
aerial lines. The fault current during HIF is commonly too low to be detected and isolated by
the conventional protection schemes. This fallen conductor on the ground may cause fire
hazard or humans and animals accident. To prevent this form happening, a HIF detector is
strongly needed. This project collected and analyzed many different methods and some
available strategies to detect HIF. Regarding to HIF protection of aerial lines there are two
approaches will be performed. One is testing the commercially available relay. The other is
developing a novel intelligent relay which is combined wavelet transforms theory with neural
networks to solve the aerial lines HIF problems. The rate of detecting HIF using our
developing algorithm is nearly 81%. Finally, the newly developing trend in the world for line
protection will be well explored. This can be an importance issue for TPC whenever renew or
newly install their overhead distribution systems.
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Investigation of Quality Control Technique of Distribution Feeder Voltage

Abstract -

The objectives of this project are as follows: (a) investigate and analyze the development of
using a dispersed-storage-and-generation (DSG) equipments as well as static-var-compensation
devices to improve the distribution feeder voltage quality, and (b) do feasibility study of building a
distribution-feeder-voltage-control center according to the load profiles and power-supply methods
in the service area of Taiwan. Today’s global society environment has been electrified deeply. The
quantity and category of electric devices increase rapidly. The modern devices are usually more
precise and sensitive. Hence, the better reliability and high quality power supply are required. To
meet customers’ requests, the power company has made every effort to improve the power quality
through addressing the up-to-date techniques and policies. The focus of this project is just to deal
with the immediate task of Taipower’s distribution feeder voltage improvement problem.
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The Implementation of Video Surveillance System for Tian-mu Substation

Abstract :

North Taipei branch office of the business department of Taipower consists of 13 unmanned
secondary substations. Every substation has been equipped with video surveillance systems except
Tianmu, a new substation having been operated for a short period. Tianmu Substation has been eager to
implement an advanced video surveillance system for the following reasons.

1. For surveillance of the people intruding into the substation.

2. For safety of the personnel and equipment when the CO2 fire extinction system is activated.

3. Toremotely monitor the status of the operating equipments.

4.  For the reference of the renovating old surveillance systems of the other substations.

The video surveillance system has been implemented and properly operating so far.
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Research of Integrating Green-island Unit 8 and Unit 9 Control Systems

into Existing SCADA System

Abstract :

Green-island power plant, a stand-alone power system, is composed of nine diesel-electric sets
that provide power supplies with three feeder lines. This project is mainly to integrate Green-island
Unit 8 and Unit 9 control systems into the existing SCADA System with automatically reporting
functions. Generally, the staff must take responsibilities for affairs of generation, distribution as well
as the related maintenances. Due to the implementation of this project, the work burden has been
greatly reduced as well as the promotion with reliability and performance of power supply accordingly.

This system that consists of the following sub-systems:

1. Installation of remote I/O and metering.
2. Design of PLC configuration and programming.
3. Development of Real-time HMI(Human Machine Interface) system.
4.  Development of database and report system.
The above subsystems have been integrated and set up running in Green-island power plant so far..
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The Design of Simulator EOP Aid Training System on 1° Nuclear Power Plant

Abstract -

For the time being, the way of EOP(Emergency Operation Procedure) training for
simulator in 1% Nuclear Power Plant is to follow steps of the wall flowcharts made according to
the Standardized Procedure Books. It is inconvenient to refer to simultaneously occurring
procedures among these large wall flowcharts. Consequently, the operators couldn’t figure out
the entire EOP state that the simulator enters into. It is necessary to develop a computerized
simulator EOP training system urgently.

This project, The Research Of Simulator EOP Aid Training System On Nuclear Power
Plant 1(11), is in the second phase continuing the well-created prototype of the first one. Based
on the core technologies well developed by the SCADA task force of TPRI(Taiwan Power
Research Institute), we have successfully fulfilled the followings :

Analysis of EOP flow control and corresponding design of database structure.

Design of electronic look up system for EOP.

Implementation of Multi-monitor display system

Simulator real-time access program design.

Critical parameter curve chart program design

Design of procedure automation and tracing

Development of interactive HMI(Human Machine Interface) system of EOP flow control.

Implementation of auxiliary EOP training platform.
The above subsystems have been integrated with responding simulator and set up running.
Further applications will continue to proceed from the feedback of the users.
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A Study of Mal-operation Analysis for Under-frequency Relays

Abstract -

A frequency relay is responsible for protecting generator and under-frequency load shedding.
It is mainly used in under-frequency load shedding to prevent widespread power blackout.

Frequency detecting methods and under-frequency load shedding rules are discussed in many
papers. In this paper we will discuss factors on the mal-operation of frequency relay as well as
under-frequency relay tests. In addition, we will use a state of the art method to finish fault
analysis quickly.

With the quick development of power system, protective relays are required to get advanced
to keep up with the changes. In addition, new applications are added in the protective relay
technology, which include electronic technology, computer technology and communication
technology. Therefore, the traditional static test is not enough for today’s relay tests, such as
decaying DC components, CCVT distortion, sub-synchronization harmonic and complex short
circuit faults and so on. Consequently, we present the dynamic test and the transient test to
compensate the shortage of the traditional static test the mal-operation of relays are sometimes not
identified.
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Analysis of Surge and Lightning Protection Schemes on Overhead Distribution Systems

Abstract :

Owing to the difficulty of constructing whole distribution system in an underground type, lots of
distribution overhead lines are still threatened by lightning strokes. In view of this, the arresters are
adopted by the TPC to strengthen the protecting work for areas of high lightning-stroke rates. Because
a vast number of arresters are used, it becomes more important to analyze the behaviors and
performances of the arresters under the complicated distribution circuits. Moreover, due to the
underground structures of distribution systems, the overhead-line conductors and cables are used in a
mixed manner in the same circuit. Because of their different characteristics, the effects of traveling
surge at the connected point of the overhead-line conductor and cable needs further investigation.

The main function of an arrester is to protect the equipment from the overvoltage, such as
system switching surge or lightning surge. With the properties of the non-linear material, an arrester
can discharge and release energy when the voltage applied on the terminal exceeds the withstand value.
In this project, the arrester of distribution grade is used for the research work. The relative papers and
standards of protection methods of overhead-line distribution system will be thoroughly studied. Then
by establishing a computer model of a real overhead-line distribution system, the simulations will be
performed at the same time. The simulation results and practical protection methods will be analyzed.
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Study on Quantitative Precipitation Estimation System and Its Application
to Power System Dispatching

Abstract :

The Total Lightning Detection System (TLDS) can detect cloud-to-ground (CG),
intra-cloud (IC) lightning activities, and other lightning related information. An integration
lightning of the TLDS and meteorological information can be used to develop a
lighting-thundercloud-severe rainfall forecast-analysis system. This integrated system can be
used for applications in areas such as prediction of potential hydropower generation and water
resource management. In doing so, the advantageous economic benefit of the water resource

can be created.
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Analy5|s of the Effects of Lightning Model’s Parameters on Voltage Dip and Protection
Coordination for Tainan Science Park

Abstract -

Tainan Science Park is a high-tech industrial area. It offers high value products of “E-
tech” industries such as semi-conductor and optoelectronics industries, etc. Due to the
requirements of more complicated manufacturing processes for the E-tech industries, the
equipments are usually sensitive to power quality distortion. To estimate the lightning strokes
more accurately, the lightning data of the interior region within 1000 meters of towers is
calculated to modify the ground flashover density.

Finally, the protection scheme of Tainan Science Park is analyzed. The duration of
voltage sags for lightning faults will be performed also. The results of simulations will also be
expressed in the format of SEMI Standard F47 which describing the specification for
semiconductor process equipment voltage sag immunity.
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Performance and Economy Assessment of Line Arresters for Transmission Lines

Abstract -

The main purpose of this paper is to simulate the transient over-voltage phenomenon in the
transmission lines when lightning strikes on the high voltage transmission system by using the EMTP
(Electro-Magnetic Transients Program). The performance and economy evaluation of installing line
arresters will also be conducted. Firstly, the models of the transmission tower, transmission line,
lightning surge, and line arrester are established for digital simulation purposes. Secondly, the
effectiveness of the line arresters is evaluated by considering different installation schemes and
changing the crest value of lightning current. In addition, an index indicating the flashover margin is
presented for economic benefits analysis. Finally, the effects of installing the third ground wire and
varying the footing resistances of transmission tower on lightning flashover are examined thoroughly.
Results obtained show that installation of the third ground wire can help reduce the induced voltage
between transmission lines, but its effects in reducing lightning over-voltage and avoiding back-
flashover of the tower are not obvious. Moreover, it merits attention that the rise of footing resistance
of the tower has adverse effects to the back flashover phenomenon. In conclusion, the effectiveness
and economy assessment of installing line arresters depends strongly on the various factors, including
model parameters, lightning parameters, and tower resistance, etc. For the sake of properness, we
recommend that the presented simulation process can be adopted in the planning phase of installing
line arresters.
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Voltage Distortion of the CCVT for 345 kV System and Its Countermeasures

Abstract :

In this paper, we investigated the distortion reason of the secondary output voltage of
CCVT under the steady state. We also analyzed the influence of the over-voltage on the
equipment, and finally countermeasures were proposed.

In this study, EMTP simulations were used to evaluate the nonlinear behavior of the
energy storage component of CCVT due to the electromagnetic saturation phenomenon. At
first, a model of CCVT is established, parameters were measured and verified. After some
case studied, a surge-suppress circuitry and software was developed and suggestion was made.

FPIHFR~Peh~ 330
AEEE 2P GRS COVT SRR HRT » = S Rl LR 2 £ 7] T 47
HETRERA L P RET LT PRICL R g Y Y S PRSI
B A At R SR HARFBRET T2 CCVT» 1 EMTP £ = i S B 5a T B2
2o W GIS #7he BEe P AU Pk (T PR ERH LB ER G > A RE
CCVT 8B Rl R M2 AR TR HEFPrHHEETRER 2 A
T L UTE B B X CCVT P B2 chBR ¥ T RA G o
Sk Z2H R
e i gwerd 2 COVT #3 & s fionfmtt » W2 gk I PR B
HAERFF] S F 2T T o 2 ¢ AT o cn UL IR 2 A T ETER B DA (FRF2
B TR kA COVT LR A)0 0B P 3 8 RS & 2 MHF RO T AL
T A B o Bots 0 A IR B g o

ToF SLESCREEN

TT YY)

TIBEY]

sessse e e * @»
'-p.ip' s
srnrer — o H & &®
#9330 B EE .o [0
ER R Wy e
L ] =m "I - G H 3 . %t &
B~ 3 B0 52 Frd|fe ~ EVANSALE EOE VR SR

FEAR T RE LR

30



e Z SR EEHEE R

Remaining Life Assessement of No.2 Boiler of Lin-kou Power Plant

Abstract -

The purpose of this study is to evaluate the residual life of #2 boiler components of Lin-Kou
thermal power plant which has been operated for 33 years. The evaluating processes are devided into
two parts: One is the steam delivery pipes that include main steam pipe, high temperature reheater
pipe, final superheater outlet header, intermediate superheater inlet header, intermediate superheater
outlet header and reheater outlet header. The other is superheater heat exchange tubes. The
examination method of steam delivery pipes is conducted on the microstructure of regular replicas and
extraction replicas, the life assessment system is called MALS (metallurgical life assessment system)
which has been developed by MHI.
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Life Extension Study of Hydraulic Turbine Parts in the Tien-Bei Hydro Power Plant

Abstract -

It had been demonstrated that the service life of the machine parts undergoing serious erosion
wear could be extended effectively by using hardfacing treatments. One of the most popular
surface treatment methods is by applying self-fluxing alloy to the surface of workpieces using
flame spray and subsequent high temperature fusing. In this research, the properties and
microstructures of the coating were investigated. The wear resistance properties of self-fluxing
alloy coatings that were mixed with tungsten carbide additives in different percentage were also
compared with each other. A temperature range from 1000~1050°C was the optimum condition for
induction fusion. The coating with such treatment can achieve the following properties: The
hardness of coating is over 750HV, and the coating appears denser and smother surface than those
fused with flames.
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Remaining Life Assessement of No.4 Boiler of Hsinta Power Plant

Abstract -

The purpose of this study is to evaluate the residual life of #4 boiler components of Hsinta
thermal power plant which has been operated for 20 years. The evaluating processes are devided into
two parts: One is the steam delivery pipes that include main steam pipe, high temperature reheater
pipe, final superheater outlet header, intermediate superheater inlet header, intermediate superheater
outlet header and reheater outlet header. The other is superheater heat exchange tubes. The
examination method of steam delivery pipes is conducted on the microstructure of regular replicas and
extraction replicas, the life assessment system is called MALS (metallurgical life assessment system)
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The Research of Welding Repair in Steam Turbine Nozzle Block

Abstract :

After long term operation, the nozzle blocks and IP static blades of the steam turbine
were easily induced the severe erosion damage by the scale-content steam flow in fossil power
plant. It also led to the steam non-uniform flow and flow induced vibration. This study was to
develop the advanced nozzle block repaired technology of refurbishing the nozzle block or IP
static blade.

Repair tests showed the laser powder welding process or laser metal forming combined
with high velocity oxygen flame spray process could refurbish the IP static blades. The
advanced repaired technology will apply to repair the static blades of nozzle block on field
practice.
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The Development of Geometry Comparing System for the First Stage Nozzle
of Siemens VV84.2 Gas Turbine

Abstract -

In this research, we have carried out the geometry measurement and CAD model reconstruction
for SIEMENS V84.2 gas turbine first stage nozzle. Two examples were provided to demonstrate the
feasibility of the inspection systems. One is SIEMENS V84.2 gas turbine first stage nozzle. The other
is ALSTOM third stage nozzle. The proposed technology can enhance the design, analysis,
refurbishment and manufacturing of gas turbine blades. Furthermore, the proposed technology can
also be used to inspect the tolerance between CAD model and workpiece other than gas turbine blade.
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Failure Root-Cause Analysis of #8-1 BFPT Last Stage Rotating Blade
in Taichung Power Plant.

Abstract :

The 9™ stage moving blade of #8-1 BFPT in Taichung power plant was broken. It is the first
case of the same type BFPT. So the power station asks TPRI to study the root cause and provide
solutions for them. TPRI collects design information and operation data, measures the geometry of
the 9™ stage moving blade and the rotor, constructs the solid model of blade and rotor, does
metallurgical analysis, 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 Study of the Blending Coal Technology in Pulverized Coal-fired Boilers

Abstract :

This study is to survey the impact of using blended coals on a pulverized coal boil.
The blended effects of variables such as coal blend properties, combustion properties and
behaviour, are examined. Blended coal is increasingly used at PF boilers to improve the
performance and reduce the cost of coals. However, the behaviour of blended coal doesn’t
follow the expected weighted average value of component coals. The blended coal with a
more reactive coal can improve the igniton, flame stability and burnout performance. The
tradition indices for prediction ash deposition are unreliable for using in blended coal. The
variation in the mineral composition must be characterized to successfully predict slagging,
fouling. The prediction of SO, emission from blended coal is reliable. However, the
prediction of NO, emission from blended coal is unreliable under De-NOy combustion
techniques.
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On the Wind Loading of Transm|53|on Tower

Abstract -

This article " Design of overhead transmission line against wind ( Part.2 Wind resistant
design for transmission tower ) | was quoted to express the wind resistant design evolution of the
power transmission tower in Japan, the current wind resistance design method, and the damage
condition of the transmission tower impaired by strong wind, like typhoon. According to the
studies of " Local wind resistance design of transmission tower-conductor systems ; and

" Recommendations for local wind load on transmission towers — a draft ; , a countermeasure
research of the wind resistance design rationalization to the local wind is implemented. In addition,
their results of the wind resistance design rationalization are outlined. At the end, the estimate
formula developed in the study of " the electric wire newly wind resistance design method  in the
research of " The structure wind resistance design on present situation and a perspective on the
present — building, the bridge, the electric wire, the railroad, the chimney, the agricultural facility —
| technique report is discussed in the wind load model.
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The Slagging Improvement Study of Sunouw #1 Boiler

Abstract -

To combat with slagging of pulverized-coal-boiler, TPRI has developed some potential
reagents and conducting field tests for years. Owing to its smaller capacity, more direct interaction
between reagent and slag was anticipated. Sunouw #1 unit is one of these test circles. To
segregate with other related articles, this research disclosed some experimental results around
exploration of optimum recipes with Taguchi’s method, in addition to results of two field tests.
The principal conclusions are summarized below; The first of all, the bench-marking reagent used
in Sunouw #1 unit and continuously tested around other units is proved its potential once again.
The second, both mechanisms as well as suitable ratio of each recipe have been clarified. The
third, the experimental results revealed that the optimum ratio of each recipe should be adjusted
according to the characteristic of slag which is of course related to coal fired, but this prediction
still need to be proved through in-situ test in the future.
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The Development of Virtual Rotor System

Abstract -

The new analytical capabilities include coupled bending and torsion vibration, flexible
rotor multi-plane balancing, initial shaft bow, alignment analysis, bearing static and dynamic
simulations, rotor stability analysis, pedestal modeling, and partial arc steam admission effects
on rotordynamics. The results show excellent agreement with test modal parameters of
subsystems, rotor train critical speeds, and bearing vibration responses under various operation
conditions.

The method used to analysis the rotor dynamics is the finite element method (FEM).
Till now, in this system will include the dynamical characteristics such as gyroscopic effect,
shear force etc. The effect of misalignment, disk bow will also be considered. All the possible
system characteristics will be considered. So it can receive the rotor data directly. Then it can
identify the system parameter. From the extracted data, the system can provide information for
the diagnostic purpose. So the problem of the rotor can be resolved immediately.
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The Study for Impacts of Coal Quality on Power Plant Performance

Abstract :

The purpose of this study is to investigate the impacts of coal quality on power plant
performance. The cost and performance impacts for burning alternative coals in a power generating
unit can be quantified. The impacts will be including plant efficiency effects, equipment system
capacity, auxiliary power requirements, steam attemperation requirements, propensity for slagging
or fouling and maintenance costs. Paper survey and the purchase of a commercially available
assessment package have been done in the first year. The following year will focus on the
development of a prediction model to study the impacts of coal quality on power plant performance.
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The Slagging Improvement Study of Taichung #1 Boiler

Abstract -

To combat with slagging of pulverized-coal-boiler, TPRI has been developing potential
reagents and conducting field tests for years. Similar to one commercial reagent called organic silica,
parallel test of colloidal silica conducted by TPRI during May to September in 2003 had been held in
Taichung Power Plant which applied new project thereafter because the result showed in vain. By
deriving potential reagents of another kind, TPRI has conducted tests of 5 units, and results
demonstrate that on condition of not to interfere with existing operation including that of SCR, the
reagents owing general characteristics of improving slagging, reducing superheater spray and LOI et.
al.. But for extreme condition of burning high slagging coal especially for abundant sodium content
and long term, the results also showed that the recipe constituent had better been modified because of
too strong melt. For such kind of coal, suitable constituent had been explored adopting TAGUCHI
method and need to be demonstrated in-situ again.

p;%ﬂ~am~%g:
A AT E kAR R (T 4 @fabﬁw e SRR TR O 1 oF T RE T
92. 5~ 92 9T (T RREEM P * FR2Z PR B3k F 0 P LERREFY 0 ANTUP
FRl T AGEAIEE R RIS R Rk REAERE BT R PR ¥ E
T2 wET o FEHY BEF L MR RA B RS ERF L EFRBAARRELT G
A AREERT AR RF BB AL A BT LY fofﬂﬁ%Fﬂw%s
SRR -#Fu AR Nag A F 2B E  FLREHTRFEHEFAN G EER

LAV
4¢%§’&%ﬂ%ﬁﬁﬁ’ﬂﬁ_~w~;nrﬁ%lggﬁu‘gggm~m¢ o L F O
LA R A

2 ()

2@ 2 Y
ROFE. &

SRy X
LR M AN VAR IMFEE R LV RR > FE S A FER
BT RGERRERE LRG> 2 L FA > FEER - TE2 AT U e
2By R E > v FEPFL R BHRNE
370 300
] - ]
(7/123~8/21) : Average: 357.1 °C , 203.5MT/hr ‘ (8/22~9/17 ) : Average: 356.6 °C, 197.8 MT/hr
(7/29~8/21) : Average: 357.7 °C , 202.2MT/hr Ashsoften(average):1284.2 °C
l Ashsoften(average): 1296.5°C ‘\1‘ L 250
. 365 N | [
o | »«‘M‘ﬁ" |
- | | \U‘ I ‘\ \‘ ,I j | o
uf ‘w“\ | | M 0 li S
g ] M | ‘.‘"‘ L‘ ! “M f ] \ " J W ' 4 m)w W\ ‘M n r'm - zooi
g \i“ L“\ | “"W‘N ( “ ‘ ’ y ‘ ‘1 J\ ,4 “ | M‘ i T
L ‘Wv 1 AT \lwwrwbw g
FE-J 360 | ‘ L 1 ‘ V I M ‘M\ L\ ! g
: ok | N Gl =
g — 150;
%
355 L
- 100
‘7/‘29 ‘s‘/3‘ a ‘s/‘s‘ a ‘8/‘13‘ a ‘8/‘18‘ - ‘8/‘23‘ a ‘8/‘28‘ a ‘9/‘2‘ a ‘9}7‘ a ‘9/‘12‘ a ‘9/‘17
(DATE)
8% f 411 b RPFQLE TS A HE S R BN UL SRR E BRE kaE F L0

(LR d 2 %F Rale B & * B0t ghix3v1300°C 2 1200°C)

F"ngj\ﬁ -Nz—,/}ﬁlﬁg FOOMEBE S BEE LY
FRle FRF S 27 TR 2ES ~ FHHE REZ R



LA~ 2 BB K R R R RIRE Y H R

The Modifications for Sump Flow Vortex and Vibration on CWP

Abstract :

After travelling water screens for Hsinta fossil power plant #1 and #2 were changed to
center-flow type, the vibration of axil and radial direction of circulation water pump get
worse. It may reduce the life of bearings, shafts or impellers of CWP, it may also make CWP
suddenly shutdown. The objectives of this project are to investigate the root cause and its
influence of the abnormal vibration, and finally make some suggestions to reduce the
vibration of CWP through physical modeling tests.
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Modal Analysis of Unit #1 LP Last Two Stage Rotating Blades of the 3th Nuclear Power Plant.
Abstract -

TPRI is undergoing researches about rotor dynamic simulation of turbine generator train.
The turbine generator train of the 3rd nuclear power plant is also the major target of our
research. In this project, we measure the geometrical coordinates of the last 2 stages rotating
blades of LP rotor, establish 3D solid model of the blades, do modal testing on the blades, do
FEM modal analysis of the last 2 stage rotating blades and then establish the Campbell diagram
for them. The results of this project can be used by another rotor dynamic simulation project
and also as a reference for operational maintenance of the power plant.
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Development of LOCA Licensing Tools for PWR and BWR and their Applications

Abstract -

The purpose of this project is to develop a licensing tool for LOCA analysis based on the
requirements in 10CFR50.46 Appendix K. This project consists of four sequential phases of
work. They are code modifications to satisfy the requirements set forth in the Appendix K, the
integral effect assessments for PWR LOCA, the integral effect assessments for BWR LOCA,
and evaluation of code license capability by performing LOCA analyses to our three Nuclear
Power Plants (NPPs). The current phase of work is to analyze the required LOCA analyses for
these NPPs by different fuel vendor companies, and examine the satisfactory of the
requirements.

This report presents the results of subsequent work being agreed in the project to establish
the analysis models of Chinshan, Kuosheng and Maanshan NPPs, and the evaluation of licensing
analysis capability for the developed RELAP5-3DK. The conservative input assumptions are
referred to the AREVA and Westinghouse reports to above plants. The sensitivity studies of
important parameters are also performed to investigate the variances of specific input respect to

their effect on PCTs. The implemented models are key roles during the analysis.
The results of the analyses show that the RELAP5-3DK LOCA analysis model can predict

the behavior of a wide variety of system parameters with reasonable trends and responses. And
it is expected to be competitive to those tools used by vendors.
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RELAPSYA LOCAA 45 % 22 - ¥ BZ 20527 %
The Methodology of the RELAP5YA and the Application of Licensing Analysis
of the 1st NPP

Abstract -

All of fuel of the reactor core will be Atrium-10 after Cycle 21 and limit of MPLHGR
reduced from 12.5 kw/ft to 11.5 kw/ft, which results in the reduction of thermal margins and
increases of fuel cost. Moreover, LPCS, one of the safety systems, degrades by flow reduction.
LOCA analysis thus is essential to meet safety requirements by regulation. RELAP5YA is applied
in this study, which is parallel to the vendor’s analysis by FANP, to comfirm vendor’s results and
rebuild self-owned LOCA databases and technology.
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System Design and Installation of a PV Demonstration Project at Kaohsiung Training Center

Abstract -

This project is to set up a 10kWp photovoltaic (PV) power system with grid-connected
function. This project also constructs a monitoring system to collect important information of the
PV system, including voltage, current, and power of PV module and inverter, PV module
temperature. A remote control system can be allowed for accessing these data on-line.
Nevertheless, weather information can also be collected, such as irradiance, temperature,
atmosphere, humidity, wind speed, and wind direction. Meanwhile, a demo system and software to
offer the demonstration and information request of the PV power generation system to the public
was established as well. Introduction of the power system, instant monitoring data and the request
of power generation statistic are included. The in-time working state of the system is shown using
LED board.
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An Economic Analysis of Taipower’s Operation and Management under Wind Power
Development & Wind Energy Wholesale Policy
Abstract -

The objectives of this paper are to evaluate the effects of wind power promotion schemes on
Taipower system and also to conduct a social cost-benefit analysis influenced by wind power. Our
conclusions are as follows :

1. In the normal situations, wind power will not increase additional primary control costs for
Taipower system. The reasons are low wind penetration under Taipower system and severe
requirements of wind power connecting to grid.

2. For Taipower system, the secondary control costs and imbalance costs are small. Because the
variation of wind power is less than load fluctuation, and also it is difficult to distinguish the
sources of variation whether come from wind power or load following.
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Developing Approach of Energy Storage from Wind and Solar Energy

Abstract -

Wind and solar energy do not impact on environment but like power plants that rely on
combustion of fossil fuels, such as coal or natural gas. Solar energy is one of the world's fastest-
growing energy technologies as well as wind energy and becoming dedicates of new generation
green power resource in Taiwan. However, the major challenge to use wind and solar energy as a
source of power is that there are intermittent and they do not always supply when electricity is
needed. In the study we developed a variety of storage approaches for better energy management,
particularly in combination with these renewable resources. It is not just traditional lead acid
batteries, other energy storage approaches such as hydrogen gas and metal zinc using energy
carrier were studied also. In addition, a self-designed process of integrating membrane electrolytic
cell with solar energy power generator is described for the fabrication of sodium hydroxide from
brine.
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Studies on Technologies of Biofuel Cell Fabrication

Abstract :

Biofuel cell has earned a role of importance, because of its specific characterstics in
room temperature operation and utilization of organic matters as resource. In order to achieve
the purpose of biofuel cell fabrication, various materials, including copper, gold, carbon cloth
and carbon nanotube, were investigated to be used as an electrode. Modification of the surface
of electrodes prior to immobilization of alcohol oxidase was performed in the first year, the
preparation and charcterization of electrodes immobilized alcohol oxidase will be carried out
in the following year, and then the design and fabrication of biofuel cell will be conducted.
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The Strategies on the Anti-Corrosion of High Voltage Pylon and Steel Components
in Salt-Laden Atmospheres

Abstract -

Traditional hot-dripped galvanizing steel provides good corrosion resistance, but
regional zinc layer is easy to react with the sea salt particle in serious salt suffered area.
Although duplex coating system was stipulated during 1985, it did’nt extend lifespan of pylon
because of difficulty of maintenance in altitude. We develop strategies on anti-corrosion in
three ways, new material ~ digital expert image diagnose system and new paints for refinishing
detect.

New material was developed under economy and eco-awareness consideration. We
conferred hot-dripped galvanizing steel dealed with plasma electrotype oxidation, choosing the
salt-laden area to set up corrosion testing station, and collect specimens regularly. We compare
the data with simulating corrosion system in lab, and set up corrosion rate formula from hot-
dripped galvanizing and 5% aluminum-zinc steel in salt-laden area. We establish relationship
among corrosion rate ~ atmosphere and environmental factor.
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Investigation and Study of Salt Pollution Level Distribution in Taiwan Area.

Abstract -
In Taiwan Power Company’s power system, lightning failures in the summer and salty-foggy
failures in the salty-foggy season (from November through March), have been a large proportion
of the fault statistic of transmission and distribution line. The failures become great influences to
the quality and the reliability of power system. It has become a great challenge to the engineers to
reduce such accidents. This analysis will focus on reducing insulator salty-foggy failures, setting
standards for design and maintenance, and establishing the salt contamination map in Taiwan area.
The designing phase is currently under research, analysis and standardizing procedures by Taiwan
Power Research Institute (TPRI). This analysis serves as a work reference in related areas on sites.
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The Infestation and Control of the Red Imported Fire Ant on the Electrical Utility

Abstract :

According to American experience in managing Red Imported Fire Ants(RIFA), they not
only caused agricultural, economic and personal damage, but also hurt electrical equipments.
We collect many references in aptitude of RIFA, damage to electrical equipments and methods
to disinfest them. Then we improve bait, evaluate the trend of RIFA toward electrical field and
study the effect of commercial baits influencing cables. And further, we evaluate possibilities
of RIFA influencing electrical equipments and provide suggestions.

We design an electrical field device which is placing on Din-hu substation to attract
RIFA. We find RIFA would move nest mounds toward electrical field, and the size of mounds
is proportioned to strength of electrical field. RIFA are surface-stay and sunshine-loved ants,
which are different from termite, and the damage to power supply system is also different from
damge caused by termites. Managing RIFA in new thoughts, we could prevent damage caused
by RIFA.
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Feasibility Study on SCR Catalyst Regeneration of Taichung Power Plant

Abstract :

There are eight selective catalytic reduction De-NOx systems in Taichung Power Plant.
The performance of such equipments decreased with the aged catalysts. Studying the
performance of catalysts after regeneration of unit 8 is the target.

On the basis of our assessment of experiments, we estimate that the deterioration factor
should be a kind of masking component caused by fly ash and CaSO,. Through regeneration test,
we have confirmed that the performance could be restored with water washing, recoating and
polishing. Among different regeneration methods, recoating showed a higher performance
recovery rate, but we still concerned about the increase of SO, oxidation. With regard to
polishing, the efficiency of its removing mask component is higher than the other two methods.

Water washing and recoating aged catalyst are two popular regeneration methods at present
time. Choosing proper regeneration method for Taichung Power plant depends on the required
performance of catalyst, budget and timing.
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Study on the Characteristics of De-NOx Catalyst for Chien-Shan Power Plant

Abstract -

Chien-Shan Power Plant had built twelve SCR systems to reduce NOx emission with urea
injection. Then urea decomposes to ammonia as a reducing agent. SCR system has high NOx
removal efficiencies. In the SCR process NOXx is reduced by NH3 to N, and H,O at 300~450°C
over a catalyst. For utility boilers where the SCR catalyst is installed, catalyst can be deactivated
by complex of several causes.

In this program, the test items and methods for sample catalyst, such as, catalyst activity,
erosion resistance, specific surface area, porosity and material accumulated on catalyst are founded
to determine the deterioration rate of aged catalyst. All the analysis data had been collected as
database of catalyst performance. According to the data, the main aim is to recommend appropriate
timing of catalyst replacement and the proper operation of the systems.
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Effects on SCR Catalyst and Relating Apparatus of NH; and SO3; Simultaneous
Addition into Flue Gas

Abstract -

Although SOz conditioning is an effective technique for resistivity reduction, it does have
several disadvantages such as increased potential of corrosion, high capital costs of equipment
and health and safety concerns related to the toxic nature of the chemicals. At the air heater
inlet, the flue gas SOs is present in combined form as sulphate particles and acid gas. Localized
quenching causes a portion of acid gas condense at least, forming an acid mist even when
temperatures are above the acid dew point. In the study, the performance of SOz conditioning
system of Hsinta power plant was evaluated by flue gas SO3 concentration measurement. No
obvious increase on SO3 concentration was observed in the study.
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Establishment of Integrated Process for the Fixation of Carbon Dioxide
and Desalination of Sea Water

Abstract -
The feasibility for the fixation of carbon dioxide from flue gas of fossil-fuel power plant
through carbonation of chemical precipitation method has been ascertained to be a potential
technique in the previous research. In order to achieve economic efficiency, the enlargement of the
scale of the proposed technique is of necessity. A self-designed integrated process in batch
operation for the fixation of carbon dioxide and desalination of seawater, basing on 20 tons
seawater capacity, was investigated in this study. Several valuable by-products including fresh
water, distilled water, magnesium carbonates and calcium carbonates are fabricated in the proposed
process. It indicated that the carbon dioxide from flue gas of Tunghsiao Gas-fired combined cycle
power plant can be effectively captured. The estimated cost of the proposed integrated process
basing on the operation with electricity is about 52,190 NT$/ton CO,. If the heating unit with
electricity can be replaced by the use of residual heat recovered from power plant, the reduction of
estimated cost can be effectively achieved. Considering the income from by-products, there is a net
profit of 10,130 NT$/ton CO, during the CO; fixation with the proposed integrated process.
According to the estimation of operation cost, it revealed that the proposed integrated process may
become a potentially cost-effective method as compared with other techniques.
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Feasibility Study of 1200ton/day Desalination with Power Plant Waste Heat

Abstract -

Co-locate with a large conventional power plant and desalination plant can get low cost
energy (low pressure steam, waste flue gas heat and power). It also can utilize heated power
plant cooling water, and existing /permitted discharge system needed for dilution of the
concentrate through blending the power plant cooling water discharge. Sea water FGD
discharge is low pH and higher temperature. It is low potential of fouling reverse osmosis and
thermal process desalination. If the 1200ton/day desalination plant is co-operated with sea
water FGD and use waste heat from the flue gas, its water cost will be about NT 20/ton. If the
water will supply power plant make-up, thermal process may be the better choice for water
quality and stable aspect.
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Evaluating the Recovering Process of Boiler Blowdown

Abstract -

The objective of this research is to improve the existing recovering process by some pilot
testing. During the research period a set of pilot plant was setup at Nanpu power plant. The main
units consisted of reverse osmosis module and continuous electrodeionization unit(CDI). The
capacity of input water was set at 8 ton/hour, that of RO unit 7 ton/hour and that of CDI 6 ton/hour.
After long term performance testing, the conductivity of blowdown input was around 15 S /cm
during test period. Once going through the CDI unit further, the product from RO module was
purified additionally, leading to water with resistivity greater than 16 M(2-cm. For a period of 2
years operation, more than 20,000 tons of water has been recovered as system water.
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Regneration of Bipolar Anode Used in Brine Electrolysis

Abstract -

Noble metal oxides were successfully employed as brine electrolysis electrode for generation
of hyposodium chloride dosing to seawater channel in power plant. The purpose of this study is to
develop new recipes to regenerate used bipolar electrode from Linkou power station.Ti/IrO2-
Ta,0s and Ti/RuO,-Ta20s or mixture of both was considered as candidates since they’re longer
service life than commercially available electrodes from power plant of Taipower. Service life of
these electrodes, prepared by thermal decomposition of the respective chlorides, were measure by
means of accelerated life tests, electrolysis in 5N H,SO,4 at 60°C and current density 2A/cm®.
Some coating fabrication parameters such as ratio of tantalum to iridium, thermal decomposition
temperature, coating procedure and number of coating also discussed as well as chemical
composition in this study.
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Study on Controlling High Temperature Bacteria Induced Corrosion in Service Water
System of Power Plant

Abstract :

The main purpose of this research is to inhibit the incidence of biofilm growth, in order to
solve the problem of biological corrosion of the cooling water system. The corrosion
characteristics are evaluated by potentiodynamic polarization test, AC-impedance tests, corrosion
potential trends, and scanning electron microscope observation. The long-term inhibitory effects of
antimicrobial agent alone as well as in the presence of corrosion inhibitor to each strain of
thermophilic bacteria are examined, in order to find appropriate antimicrobial agent and to
determine the optimal dosage of corrosion inhibitor. The results indicated that ten strains of
thermophiles could be inhibited by more than 50 ppm antimicrobial agent A within 1600 hours
whether molybdate is present or not.

The study also developed a software and an equipment to show accurate information on the
presence of microbially induced corrosion. The package detects the presence of damaging
microbes in real-time and gives user a simple index to show the inhibitor efficiency.
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Study on the Application of Hydrogen Storage Materials

Abstract :

This project conducts research in four categories:(a) preparation of Mg-based alloys and
testing on properties for hydrogen storage, (b) design and fabrication of a tentative (small-size)
metal hydride (MH) tank by utilizing these hydrogen storage materials, (c) simulation, test and
comparison to be made to study the kinetics of hydrogen absorption/desorption, and (d) a large-size
metal hydride tank to be proposed based on the performance of the tentative tank.

The magnesium-nickel alloy with niobium addition has been achieved by the mechanical
alloying. The content of hydrogen absorption can be reached to 3.76 wt% under the temperature
above 220°C and the pressure between 6 psi to 25 psi. We first developed a compact tank filled
with ABs(LaNis). Then based on the simulation findings, we developed a metal hydride tank filled
with metal hydride Mg:Ni prepared by Vacuum Induction Melting(VIM). This tank can be
operated at high temperature and high pressure conditions. Both experimental and numerical tasks
were performed. By extracting the information from studying the Mg.Ni tank, a hydrogen storage
system using MgNi is proposed.
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Synthesis of Carbon Nanotubes by High-density Plasma Enhanced Chemlcal Vapor Deposition

Abstract -

Carbon nanotubes (CNTSs) and carbon nanofibers (CNFs) were synthesized in this study
by high density plasma enhanced chemical vapor deposition using an inductively-coupled
plasma (ICP) device. Partially oriented CNTs were grown at 300W ICP power using Co-P
catalyst films and C,H, as carbon source. Growth of CNFs with a yield (= weight of carbon
product / weight of catalyst) of 2.5 could be achieved when using Ni /Al,O3 composite
catalysts and C,H; as carbon source. Purification of the CNFs indicated that more than 80wt%
of the catalysts can be removed after HCI acid treatment. Graphitization at 2000°C showed that
degree of graphitization was improved significantly and that the oxidation temperature was
increased by 200°C. TGA results showed that 2000°C heat treatment can also remove
minuscule amount of catalysts.
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Studies on Removal Technologies of Mercury from Coal-fired Power Plant

Abstract -

Literatures related to mercury control emission have been collected, read in detail and
classified in order to apprehend the current trend of mercury removal from flue gas of coal-fired
power plant. The formation mechanism of mercury species and the development of mercury
removal techniques were elucidated in this work. Subsequently, flue gas samples from inlet and
outlet of ESP and outlet of FGD were taken for mercury measurement, and analytical results were
0.526, 0.381 and 0.305 pg/M° respectively. Finally, four countermeasures through means of
powdered activated carbon injection were simulated for estimating the cost of mercury removal
form flue gas of coal-fired power plant. According to the cost estimation of mercury removal,
countermeasure 3 was considered to be the most promising technique in the 60%-80% Hg removal
efficiency, whereas the Hg removal cost of sub-bituminous is higher than that of bituminous in the
90% Hg removal level. More than 40% cost reduction can be achieved as compared with the
estimated cost, when new types of absorbents are available for the Hg removal.
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The Feasibility Study of the Bottom Ash Substituting for Fine Aggregate in Concrete

Abstract :

This study is aimed at to the feasibility study of recycling bottom ash (BA ) from
Hsinta Power Plant as part of fine aggregate of concrete. 23 sets of mixture design are prepared
by using BA. The test parameters are weight percentage of sand substituted by BA (0%, 10%,
20%, 40% ) , coating thickness (4um, 12pum, 20um ) and water to binder ratio (0.28, 0.30,
0.400 ) . The fresh and hardened properties of these concretes are investigated. Some
significant conclusions are dragged as follows: (1) The slump reaches 230+20 mm, slump
flow reaches 500+100 mm. (2 ) The design strength ranged from 4,000 to 10,000 psi are
achieved. (3 ) The electrical resistance of high performance bottom ash concrete could
achieve 20 to 50 kQ-cm at the age of 120 days. (4) The suggested percentage of replacing
sand is 10 %, with coating thickness within 10 to 20 pm °
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TaiPower Company Knowledge Management Resource Development and Integration

Abstract :

In order to promote the efficiency of applying the think tank of Taiwan Power Company,
we plan to integrate every internal application software such as enterprise information portal,
open-cross-unit content management, analyzable Text mining and Data mining. Therefore, an
efficient and powerful content management system (CMS) can be established. At present, most
of TaiPower’s computer operation systems depend on IBM mainframe computer to process, link
to each unit, and activate various application programs. The functions include electronic bulletin
board, network application system, news, regulations, messages, emails, e-learning, official
document, TaiPower think tank, entrance to each unit.

Before implementing the plan, TaiPower Company’s main goal is to apply, analyze, and
integrate the research institute’s information and data. Then the enterprise entrance,
open-cross-unit management, text mining, and data mining can be implemented to provide the
best business decision. Besides, to launch high-efficiency electronic content management and
integrate resources to build industrial information center not only satisfy TaiPower business
needs and help change in the future, but also enhance TaiPower competing edges. Taking good
advantage of resources and making good use of them will bring collaboration, which allows
TaiPower to adapt to the new environment.
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Load Forecasting and Power Development Planning of Taiwan

Abstract -

The purpose of this paper is to forecast long-term load and to program long-term power
development schedule. Long-term load forecasting provides important information for future
power development, network programming, company management, electricity price structure and
demand-side management (DSM). Meanwhile, long-term power development programming
considers several factors including feasible generation plan, existed generation structure, percent
reserve margin and CO2 emission based on the outcome of long-term load forecasting to construct
power development plan in order to ensure the reliability of long-term power supply.

FIHFF Py 3
RRRHNART LY LFARE LD TARERILFHFE G B2
,$’Lﬁﬂ@§wu&wdl“ﬂmiﬁ#%iﬁ“*ﬂ%‘y&%%if’uiiﬁﬁ:?

ELRENE =P T I A fg*u'?;z, i miE ¥ Peig ohk ﬁpgf;\?p,ﬁ |2 58 s R gk

?%W%%%Wﬁm?%ﬁﬁﬂﬁ%ﬂﬁ%?é%ﬁa%’a%n&%anﬁéiﬁﬂﬁ
EHTHRBFRPLCL LG 200 2 BF TR IR T2 22 TR R ARG
%ﬁ,nﬂ?ﬁ%ﬁ@%ﬁ%i,jy%ﬁ%%%%ﬂ@ﬁﬁﬁ%ééﬂaﬁi&aaﬁ
Boo Flt v KA IR AR RS TRBFRIL G e KA P T30 DR E ]
ﬁ%&ﬁ’iﬁﬁ“Wﬂ@ﬁ@hﬁéﬁﬂﬁﬁi&ﬁéi%%ﬁﬁiﬁgoip%qg
pen: (1) 22 PR TARE > ZARTEE S (2) 28§ fERIEAHEIF
FHoZ22HES () RFAARAKRLT ELY QRIS S (4) Bp g R
FOUORPERAMTHLLE s A48 E (D) RIARA RS E2Z LD TIRFFRBIF

= o

I

N

= %z ﬁ%'ﬂ' : &nlgﬁ%‘ﬂ,&\ Y B 4_/k
1. %{A??‘?JQ?\é_%??i —Eﬁ}'ﬂi“ﬁf?'}
A F5 23R R ” BRI

2,;;%*#%7'%‘6 NETNE & "fr’

SN ERIEE N S I &R
] é?\.; l"'%’a-ﬂi-ﬁ:\"}ﬁ"’k’??, H

S P

4. R KT EFT AL KL B IR
5.%i1m/)§7p81§7§= 7"3““@%?
ﬁﬁok‘* . J;L_}ll’_rﬁ%j_q.} N ; fLEP’\ %_}_’g‘.:ﬁ-ﬁ
PEAE l""""_’fe,)i'fr'#« T &7 L %’f_‘_}_@lﬁiﬁﬁ?@i
e i AR
AR A e s oy
6. g R 2R 22 LY TRA - — O
%g%~472#wqaﬁ - PRRIETREE S FTAL EdiSL
A LB T4 AR — R
LR RBE S 2R kg
AR RS 2HRFTAL TE

Bl inde

DEAARER LEART S HMBRSF AR ET A
TR Rt ABMRED
Blre: B L iE S HRER

69



,éyi,&,b:;,’vk P%’f’é‘*?/? |- A 3 k2 2 R i
Bundlng and Appllcatlon of Short-term Price Forecastmg Decision Supporting System
for Fuel Oil and LNG

Abstract -

The purpose of this project is twofold. First, a model forecasting the short-run prices of
LNG and a good variety of oil products will be constructed. Second, this model will be integrated
into a computer decision system in a user-friendly manner, so that it can help the administrators of
the Taipower company in making the fuel purchase decision.
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Building and Application of Short-term Price Forecasting Decision Supporting System
for Steam Coal & Freight

Abstract :

the main objective of the research is to set up a model of fuel purchase research database
system, it’s also a database model of forecasting the price of fuel and shipping. Building up a short-
term fuel and shipping price forecast decision and support system to afford the fuel sector of Taipower
Company to make use. It could make sure that under the market price trend, it could efficiently
decrease the fluctuant risk of fuel purchase in the future.
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The Planning and Primary Establishment of Bilateral Contract Power Market

Abstract :

Cogeneration is generally introduced to increase energy utilization efficiency, increase
spinning reserve, and relieve power shortages. In addition, it is also closely related to the
planning of power generation and transmission. Therefore, a reasonable pricing of cogeneration
should take both the promotion of cogeneration and the cost of Taiwan Power company (TPC)
generation.

In this study, we put data (text) of TPC generators and cogeneration in the year 2003 into
SQL Server database by information technology, build generation data warehousing model of
2003, and utilize self-programming design’s ActiveX Script program to change main data into
OLAP database and create multiple-dimension Cube model, which uses various types of
generation data to analyze. We also uses VB. NET program, considering replaceable generator
cost and replace by sequence (of high and low) to calculate TPC generator cost every hour of
replacing with cogeneration based on the annual average generation fuel cost, the annual average
generation cost and generation cost parameter .

Secondly, as of September 2002, the Energy Commission of the Ministry of Economic
Affairs implemented new tariff that enforces power utility to purchase electricity from
cogenerators according to seven time-segments including summer and non-summer seasons. Due
to this law, this study focuses on the comparison of the electrical rate and cost of replacing with
cogeneration in the seven time-segments. The result can be a model or useful information to TPC
step purchasing strategy toward cogeneration and Bureau of Economic Ministry implement new
tariff.

The main component of Taiwan deregulated power market will consist of forward bilateral
market and real time imbalance market. The bilateral contract market will function as the main
entity for electricity transaction. The real time imbalance market will perform as an instrument to
maintain the security and reliability of power system. The latter will be operated under the
responsibility of Taiwan ISO, and the former will be open for stakeholders to develop. The
purposes of this study are to introduce bilateral market software employed by other deregulated
countries and to train Taipower's staff, so that Taipower will be capable of implementing energy
transaction strategy in the bilateral contract market. As a result of this simulation practice,
Taipower staff will be able to understand and appreciate the locational electricity pricing,
transmission congestion and real time market clearance price. This will let Taipower be
well-prepared for deregulation.
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The Establishment and Application of Collaboration Systems in Knowledge Management

Abstract -

Taipower had launched the KM projects since 2003, and to the end of 2005, 229
communities had been established and 12,619 knowledge information documents had been
produced. Having accomplished the basic goals, Taipower can further extend virtual team network
& collaboration for communities’ communication and cooperation. The present goals of KM are as
follows:

1. Establishing the knowledge expert page of the company.

2. Training the lecturer and developing internal training materials.

3. Improving and promoting the achievements of knowledge innovation.
4. Establishing the coordinating portal platform.

With above tasks Taipower will become a learning-organization and knowledge-based
enterprise.
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The Primary Plan of Content Management for Power Plant Construction Engineering

Abstract :

The main purpose of this research project is to commit the enterprise vision of TaiPower
company and the specification of content management for the construction engineering. To plan
the content and scope of the construction engineering content management based on current
construction engineering, it needs to implement and carry out the infrastructure of this engineering
Project Data Management System (ePDMS) phase by phase, expecting to expand more
e-management and k-management into enterprise.

AIDC will provide our practical application experience of the PLM and AES system
implementation and the best practice reference site of the KMRT/C3C company. Also AIDC will
collect the best practice case study of the ePDMS in the AEC industry in world wide, and provide
the research report based on the above study.
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The Management of Financial Accounting Report Information System

Abstract :

The information technology has expanded rapidly in recent years. The advantages of
information are not only that it simplifies complex processes and reduce labor cost, but also the
ability to provide complete and instant information and analysis. Due to its various advantages,
numerous enterprises continuously import information technology to increase their
competitiveness; for example, Enterprise Resource planning (ERP). Accounting is definitely a
valuable piece; it provides numerical financial and cost information. For managers, accounting
provide an important information for analysis and helps maximize profit, thus accounting
information technology is definitely a topic that should be contemplated and researched as soon
as possible. This company’s accounting department at the end of every month and year needs
to organize various information which is related to finance and cost analysis, but due to the
different technology systems the information is usually entered in unorganized state, it is
essential for the accounting personnel to work between many computers or manually enter the
data before making reports. This process is not efficient and is labor costly, and mistakes are
likely to occur within the report or the data, causing discrepancy between conclusions and
information. Due to this reason, this research will study the disadvantages described above,
create an efficient accounting system to increase accounting information’s value. To make the
accounting systems a decision assistant system, so it can provide instant, effective, and precise
analysis method.
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Planning on and Building up the Financial Hedging Mechanism
of Taiwan Power Company

Abstract -

This paper proposes a hedge system for Taiwan Power Company. Due to the evident
difference between patterns of cash inflow and outflow of Taipower Company, it is crucial to
research how to lower the effect of firm value and net incomes caused by the volatility of
interest rates. Moreover, because Taipower Company needs to pay off the purchases of large-
scale machinery tools annually with foreign currencies, it is also important to study how to
hedge the risks with currency exchanges. Based on these needs of Taipower Company, this
paper focuses on the following three objects. (1) We will provide indicators for measuring
financial risk. (2) We will also customize strategic plans to avoid risks with the Taipower
Company’s characteristics and its needs of risk avoidance. These plans include establishing a
hedge system. (3) By building on these above-mentioned strategies, we will provide proper
instruments to hedge risks. We hope this paper will help Taipower Company to hedge interest
and currency risk effectively.
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The Study of Strategy for Taiwan Power Company Purchasing Electricity
from Independent Power Producer

Abstract :

In this study we put data (text) of TPC generators and cogeneration of the year 2004
into SQL Server database by information technology. Then build a generation data
warehousing model of 2004, and utilize self-programming design’s ActiveX Script program to
change main data into OLAP database and create a multiple-dimension Cube model, which
uses various types of generation data to analyze. Taiwain Power Company’s purchasing tariffe
from IPP’s are solely dependent on season (summer or non-summer months) and capacity tariff
time period , and does not separate into further details for seven time-segments including
summer and non-summer seasons purchasing cost.

It also uses VB. NET program to calculate the cost for TPC purchasing electricity from
IPPs and cogenerators for seven time-segments, and to compare with TPC generation cost. This
research result can be a model or useful information to make a suitable strategy for Taiwan
Power Company’s purchasing the electricity from IPPs and the Bureau of Economic Ministry
implements new policies for IPPs.

FPEIHFR P 30

FORB AP T RMAEE PO AN RAFTRID o r SR A REH - i “m&?
EFE20% 0 SR AHEANFTAFES 7720 E 2 E&* <J I B3EF Y FE
202% > ST 2P 93& w A F T RMTCE39RAE 0 LB T 1812 AR 2
18.7% - T 2t 5 A ¥ R ALH %‘uﬁ’ﬁ’f%‘"?i’f’?, *APEF R ,MFL o T E K o d RPN
é,iéﬁ&a BT 1\ =& F e by o d 2R g T ¥ (Independent Power Producers J
IPP) £ 4 4e » & 55 rﬂt“934‘1‘ > AR ET 1202% 2 kMo ¥ "*93&&% T Rhd
TR REN0BRA o T S AR AR T A TR 0§ 5 EEA
T2 e AT NOBE ST EPEFTEEF R *%?Wiﬁgﬂ% TR > 3 A
* Bt VBINETHE B AN A3 5 - FER2ZZ 2SR E2MT S+ BFSTMT S AT
Fatr P ER P EAL ) CFER AT RIS A DA RN ET BT HE L
L JUNES TR </ SR 1 SR G

> %z Hp#

i)

1. ZEzX 3 8es g ;"%fﬁ‘\;}*ig_,ﬂi;tfﬁgﬁﬁ;},ﬁf * o
2. WRER SRR T A TRELEAR Y RELELIET 5
3. ERRS T A TR E‘*f}»\i‘-”’** et VREFEAREHEGTIRT

%‘J-ﬂEl_r—Q/J‘Eﬁb Fﬁfm L‘,_:B » o ,_q-,]-\i?i% g\.j& , uﬁ*/i_d —s/\;?—% A,}iﬂ[“g—x ’ Iﬁk
ﬁuﬁﬁﬂgémvﬁ“ﬁﬁ%*il“**°
4. *ﬁiﬁféﬁé%gmmﬁmxmgﬁﬁ’ PR S TERTAT K2 ks

We R A + 2 B ”‘IBx X f{f(ﬁ\ %}’iryy

81



IR REfIE 5

IR R AE

O CREsmpEs P8

IEAFRE

B REfE

B RB

B {RERAFEL T ARA,

BRFLIE

B R&E

0% 20% A% a0 % 0% 100%

Bll ~93& 2 A F R - FREEFR LT E Bt -ikyily

IS g

HFER B

O e {Ragrs i 2R

IFF AT

B HEE

ERERFRE

W JE REERF B K2R
ENEESE

B Rzg

0% 20% AC% a0 0% 100%

B2 03# £ a4 T - BEAREREL T E b -k

AR IRASEREMEFT R IR AR AR M2

82




SRR CRABAF]
A Survey on Working Attitudes of the Employees of Taiwan Power Company

Abstract -

To improve operation efficiency and meet company’s goals, the strategies planned in the
transition process should gain full support from the organization and employees. By virtue of the
survey on working attitudes of the employees, Taipower Company could effectively catch on
employees’ opinions and ideas, appreciation of job environment, and operation problems at
present.

The first step in the procedures for implementing this research is to analyze business trend and
organization situation encountered by Taipower Company currently, and actually grasp issues that
the managers and staffs really care about, by the way of focus group interviews. Therefore, the
questionnaire can be designed to reflect actual opinions of staffs, only after clearing up the requests
of research for Taipower Company, and exploring the main subject and topics within the
questionnaire.

The research shall be implemented by the way of consensus survey of employees of Taipower
Company. In view of increasing returning rate, part of questionnaires will be delivered by mail to
staffs beforehand, then researchers will follow up with a visit to take back the questionnaires
respectively, to ensure complete gatherings of questionnaires from 27,000 employees of 124 units
of Taipower Company.

Finally, we will proceed with statistical analysis and theoretical judgment on data collected
from returned questionnaires, to find out the strategic implications for human resources
administration. In addition, we will also draft some specific advisory measures and give briefing to
the superintendent of Taipower Company, to make those suggestions as the effective references for
decision-making.
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The Feasibility Study and the Primary Establishment of Enterprise Resource Plan(ERP) for
Research Institute of Taipower

Abstract :

For the research program to succeed, we (Jing-Hua Information Technology Corporation)
propose to firstly explore the best procedure and methods for introducing the Resources
Integration System into the General Institute of Taiwan Electricity (the Institute, for short)
based on the experience of introducing the same system into firms in general. Secondly, we
propose to actually introduce our Enterprise Resources Planning system software (ERP, for
short) into the Section of Electricity Meters according to its actual processes of operations.

We propose the following feasibility study for introducing and building the Resources
Integration System into the Institute and the procedure and methods for actually introducing
the ERP into the Section of Electricity Meters:

The feasibility study for introducing and building the Resources Integration System into
the Institute:

1. Explore the objectives, framework, condition, and importance for introducing the
resource integration into firms in general.

2. Collect and analyze two successful and two failed cases of firms introduced the
enterprise resource integration respectively.
3. Study the trend of the enterprise resource integration in the future.

Based on the research results, we will:

1. Develop the objectives, strategy, and the success factors for introducing the system into
the Institute and the organization, framework, budget, and problem contingencies for
implementation.

2. Develop, analyze, and evaluate the content and scope of the prototype of the system of
the enterprise resource integration.

3. Develop the methods and processes for implementing the prototype.

4. Develop the work processes of and the performance appraisal methods for the prototype.

5. Evaluate the expected benefits of introducing and building the prototype into the
Institute.

6. Actually introduce the ERP system into the Section of Electricity Meters and clearly
document the plan and procedure.

7. Assist the Institute to establish the introduction groups for the resource integration
system.

8. All of the software, framework, and platform of operations of the ERP we propose to
introduce are studied and specified according to the requirements of the Institute.

9. Provide adequate courses of education and training to the operators and managers of the
system. The courses will be given on the site of the Institute.

10. Provide relevant research results and suggestions during each phase of the study.
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A Study to Improvement of Learning Culture and Promotion of e-Learning in Taipower

Abstract :

The purpose of this study is to further promote the application of Taipower e-Learning portal,
which was established in the Phase | study, to Taipower staff in a wider scale. Education program
was conducted to the Taipower instructors so as to enhance their better proficiency in designing
online courses. A database of learning components was established by applying a Learning

Content Management System (LCMS) . It is hoped that through the promotion activities the
value of knowledge can be multiplied.
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The Development of Web-based High-Voltage Customer Information
Network Service System
Abstract

In this research, the web-based high-voltage customer information network service
system has been developed utilizing the technology of Microsoft SQL Server and ASP .net.
The system provided a web-based service platform for high-voltage customer service
representatives and has been operated through Taipower intranet since 2005/3. The
enhancement of the service efficiency to high-voltage customer is evident.

The system supply different functions to the requirements of service representatives,
manager of district offices, business department of Taipower and high-voltage customers.
In the meanwhile, this system integrates the resources of the Billing System, the Customer
Information System and the customer service data warehouse of the TPC to provide multiple
information and function services.
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Web-Based High/Low Tension Customers Optimal Demand Contract Analysis
and Management System

Abstract

In order to enhance the service to the customer and improve the access efficiency of business
affair in district offices, this project has implemented web-based optimum demand contract
analysis and management software. The software package provides the functions of interactive
graphic user interface, multi-object selection, mail service, and fax service. The energy
conservation section of Taipower district offices can analyze the optimum demand contract of
high/low customers in batch procedure with respect to the latest 12-monthly peak load data, and
then the results are stored into SQL server database. Besides, the business front counter of
district offices service centers can efficiently provide electricity information to customer through
the user-friendly interface. Furthermore, the software package provides the modified report in
tabulation form to customers. The software package has been installed in load management lab and
applied to 24 district offices and Business Department. The application web page can be visit
through Taipower intranet. Users can simply enter the web page of Load Management Division of
Business Department, then choose the “Web Based Optimum Demand Contract Analysis and
Management System—Testing System”.
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The Planning of Customer Service Data Warehouse System

Abstract :

A software/hardware structure of data warehouse was designed to integrate with other
information systems such as CIS system, OMS system to establish the basis of bulk data
warehouse and to enhance the quality of utility’s customer service. This project has first analyzed
current databases of CIS and OMS that include the definition of data fields required by the data
input/output interface and the techniques of data retrieving mechanism and data extracting,
transferring, and loading. Furthermore, the application functions of customer service planning and
the data flow planning between the data warehouse and the application functions have been
fulfilled in this project. Besides, in order to enhance the ability of on-line real time analysis,
multidimensional OLAP model resided in the tool of on-line analytical processing, ( OLAP ) has

been applied to build the application function modules.
In order to demonstrate the effectiveness of the proposed data warehouse in, this project

selects the topic of high voltage customer information service to build the customer service data
warehouse as well as the database design of conceptual schema, logical schema, and physical
schema. In this project, ORACLE 10g version has been successfully applied to build the data
warehouse for high voltage customer and the software tools of ASP.net and Brio OLAP have been
applied to establish 6 application function modules. The implemented web based service system is
able to support the attribute data to other departments of Taipower and has established a network
transmission and auto-transfer mechanism to deal with the district’s demand data and starts to
provide the information to the customer server service system.
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A Study of Monitoring and Diagnosis System for Distribution Transformer

Abstract :
In this project, a monitoring and diagnostic system for distribution transformer is to be
implemented. The system consists of three parts including transformer sensing data logger, data
reader and transformer diagnostic system. The sensing data logger will measure and record
transformer’s temperatures and/or currents. Taiwan Power Company’s service engineers can read
the stored temperature and/or current profile by handheld data reader through radio communication.
The retrieved data will be brought back to the main computer and transferred to the transformer
diagnostic system in the main computer. The diagnostic system will monitor the load variations
and estimate transformer’s damage based on the monitored data.
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Power Factor Investigation and Analysis of Special Customers

Abstract :

Since harmonic pollution, load unbalance, and load changing could affect the power factor of
customer load, power factor with six different definitions for the same measurement was
investigated. This project is aimed to measure and investigate power factor of medium and
large-scale customers under different working conditions. The load characteristics database of
selected customers can be established to reveal the power quality effects of those customers. The
customer category includes electrical and electronic engineering, steel engineering, Co-generator
plant, chemical engineering, railway, MRT, and business building. It is required to examine the
effects of harmonic, unbalance, and load changing by the statistic results and comparison of the
field measurement data. This project has completed 34 customers’ measurement and analysis so
far.
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Estimation Model for District Offices’ Energy Sales Matching the Period of Generation

Abstract
In this research, the load characteristics of customers have been applied to estimate the
energy sales matching the period of generation for multiple populations. The process of the
load characteristics models identification and collation has been developed and used in the
estimation procedure to adjust metering energy sales and estimate the monthly energy sales
matching the period of generation .The artificial neural network (ANN ) is applied to train the
above monthly estimated energy sales in order to get the ANN forecast models and to forecast
the monthly energy sales. By the proposed procedure, the error is about 0.01%~3% between
the estimated energy sales and metering energy sales, so it is proved that the adoption of
customer load characteristics will enhance the estimation accuracy of energy sales. A
Client/Server network database service system with a Microsoft SQL Server and Visual Basic
platform had been developed. The ANN objects of the Matlab are embedded in the network
database service system to provide the energy sales estimation and forecasting service.
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The Appllcatlon of Outage Management Systems to Distribution System Loss Analysis

Abstract

The objective of this project is to study the line loss of distribution feeders by applying the
outage management system (OMS). The OMS system has been implemented in district offices to
support the computerized mapping function as well as the outage management. The accuracy of
the database has been enhanced by updating the mapping system with the field engineer works.
With trouble calls from customers, the distribution network configuration and customer
connectivity will provide the capability for fault location to accelerate the repair process and
improve the service reliability. Besides, the distribution system loss analysis can be executed very
effectively by retrieving the facility software for data retrieval from the OMS database. According
to the connectivity analysis of line segments and distribution transformers, the input data files of
three phase load flow simulation for loss analysis are generated automatically. Based on the
customer power consumption and the actual meter reading date, the load demands of distribution
transformers are derived to support the estimation of monthly feeder loss.

PrHF R ~pn~ 32

FrHFepami 23 F 5 EBR02E 107 24p L2 hmieilm TREFT
PRLLHRGHNE:  FLFRI NGE % THY - Foraab ~ TFEH 2GRN > 4
NRET BB 2.4 AR L G- :’zgz,?l T~ :kgig;] TIAERT AL 34
Wiz e - = j?ﬂfﬁ% ok LR ACRFAI R RETEIRER S 0 P AE-
4§ﬁ’ﬂﬂxu%mwﬁ%%’ﬁw%mgw%ﬂ%’%ﬁ“%ﬁﬁ”mﬁﬁﬁﬁﬁig
FREY AL ERZ G S FERF - F T Jﬁfﬁwﬁ%‘fsﬂﬂiﬁ ALt LEZ &
TWIF L 2 AFSE R T U E L Tl AR 2 kIR o 3 Eirfep v 2 VT EEBF H L)
S (OMS) 222§ » HA Zr g a0 2 BT P> % 2 2 MR 2BE5H G 2@

e o FERRBPR 2 RF RV AR “fﬁb 2 ¢k FEHREFERAEguE > Hop
E‘Tv@??n“iﬁ’f R ML ARZ BT IFWE AL AT 5 d R 2 Fardt o 454 OMS k sz
LR RT AT Y ERUGROE L B Y A0 BT RSB i A R
% 5T 2 ﬁ;—lx ﬁ;} sp;y;@g@, TE AT RRE S RELE »«)fprﬁgd\-, » W OA
%‘rf%%igﬂ"—_a#é“% -

P22 LFEFHOMSERT A SR T TR -2 B8 FTREI16 B 25 =
FOMSE & 2 % = Aph BT Ay o 3 BACRRIr AL kS Z 2 T R - R REZ
oz aggM ko2 Appin s AR 0 2R E(A P ‘a‘rvé_iﬁ;} FRLAR o b, 1 IR4R
WE* 22 TEH SRR LT EENAP BT RTERELY i“fs—i\#&%i 6. 4% =
ETEEHEAP REAAPRELAT O RESATERZGRTEF 2§ LT E T uEMR
FURLFEETEL DS e 5 EEAETE i fppinstr o HEGRE e
m%@%#ﬁi ° 8. OMS s SLBIF 2 REARETHE S é?{’ AN RRARH LR E
HEHDN - NRTARETIE S AA R FaEBREF L2 40EL R 25 F R
WER RGO 2 RT R L AT o 10 A TR mfﬁ@ﬂiﬁfx 2 E IR

97



X &2 R

1.

3

T

A H R 2 = AR A
THRE B E A A G AR
FERMRE RO EZA
AR R 2R ST
o pe T AR L 2 478
50%22 ¢ o

o RIREAE AL dpip A
170 3R E PR ML SR
A RBREHE B ORE
rzaﬁ%né“)%ﬁﬁ“ﬂvéﬁ
% bR T &2
0.34~3.98 % - fe £ R & T
AR S o | AT
Bk Bedf A o H 0 JF A R
TAMRETE 1.82 ~2.50
%2 FF o
et BRET 2 TR
RFELRERE R G S
TRR AR B4 g
GAE A IR D R AUEF T
€ 2.15 ~2.64 %z & -
%gd rPF R EFEZN
OMS & & A2 pe & 4 s A
AR A R ET R am
FEF P ETE RSN
#F% F& % o Aot B g
AFAAE A T2 BB TR
e L ped k sdp 4 2 Kok
(b 748 7 5 g T
CE ).

u
—
t3
| —

— |
———
e

— AR

TR

—#f
#H

— k%

LZI4 34T 8T RURDEDNDERNIZIATNTINDINI

B 1. 93 & 77" & SY3l T&4F4 |
Bl
W
™~ i |ll| | II. |
| | h
[r.1]

L
=‘=——
S

—ARHE
—HEEE
—#h
#H
—Rk

1314sifs!nunnusunnnamnalszraaau

® 2.

93 & 7 * A& SB35 T L B

AR AP EEATE IR EY BT AT A

98




RO -

4
F

$u2 12 AR

The Development and Application of an Automated Meter Reading Experimental System

Abstract :

The purpose of this project is to create an automated reading laboratory and to develop an
Automated Meter Reading (AMR) experimental system for the remote tariff meters. The project is
divided into three sections: the establishment of the AMR laboratory, the test of the AMR
communication protocol standards and network technologies, and the development of the AMR

system for laboratory use.
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