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The Research of Observing Wind Direction And Wind Velocity Applied In overhead Iron Tower
Environment Detection

Abstract

A web based weather observation system using GPRS net for remote observing wind
direction and wind velocity applied in overhead iron tower environment detection has been
developed and implemented successfully. Two data loggers installed at two overhead iron towers
respectively send gathered weather data to a server through the internet via GPRS system. This
server takes down the received data into useful information and provides on-line monitoring, mean
while, stores these informations at a database. By visiting the web site which has been built in the
server, clients can query the historical weather information via web browser.
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The Research Of Simulator EOP Aid Trainning System on the First Nuclear Power Plant (1)

Abstract

For the time being, the way of EOP (Emergency Operation Procedure) training for simulator in
First 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 were having difficulties in figuring out the entire EOP
state that the simulator enters into. It is necessary to develop a computerized simulator EOP training
system urgently.

Based on the core technologies well developed by the SCADA task force of TPRI (Taiwan Power
Research Institute), we successfully create such a prototype system that consists of the following items:

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

2. Design of electronic look up system for EOP.

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

4. Implementation of auxiliary EOP trainin dq platform.
The above subsystems have been integrated and set up running to a prototype system so far. We

will keep going ahead to combine real time simulator for further applications in the coming up project.
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The Implementation of Video Surveillance System For Green Island Power Plant

Abstract

Green-island power plant, an isolated offshore island power system, is composed of nine diesel-
electric sets that provide power supplies with three feeder lines. We, TPRI(Taiwan Power Research
Institute), had successfully built up a SCADA system for Green-island power plant early this year.
This project is especially to build up a video and entrance control system for security. There will be a
complete SCADA model of such a stand-alone off shore island power system after combining the
above two ones. This security system we have worked out is not only operated in local control room
but also provides remote control functions on the internet via web browsers. Due to the
implementation of this project, it is expected that the reliability and security of power supply can be
promoted accordingly.

Based on the core technologies developed by the SCADA task force of TPRI, we successfully
create the system that consists of the followings:

1. The cameras, DVRs(Digital Video Recorders) and entrance control system organization.
2. Field site installation, wiring, testing and feature setting.
3. Network topology design and implement.
4. Web based functions tuning and testing
The above subsystems have been integrated and set up running in Green-island power plant so far.
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The Investigation of IEDs Applied to SCADA Systems
Abstract:

IEC61850 is the most beneficial solution for future communication networks in substation
automation. IEC61850 is based on the need and the opportunity for developing standard
communication protocols to permit interoperability of IEDs (Intelligent electronic devices) from
different manufacturers. IEDs are gradually put to use in substation automation today. This project
is to evaluate the possible applications of IEDs used in Taipower substation and propose suitable
specification for references by power supply and planning departments.
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The Improvement of Automation System Report
Abstract :

When a report is generating, it consume large amount of CPU resource in ADCC Automation
System. This phenomenon will lead to the collapse of the whole server’s performance. In order to
resolve this problem, we plan to separate report system from server. We also provide DDCS for
getting report from Intranet by Internet Explorer. In the past, Power Research Lab had many
experiences in network optimization, database design and Web programming, and Taichung ADCC is
familiar in database schema of Automation System and database programming. So we decide to
complete this project together.

Except the hardware of Web server, Application server and Database server, we plan and design
the whole reporting system by ourselves, including system analysis, database optimization design,
Web page programming and report programming. We use .NET framework, the newest technology in
this project to reduce the cost and construct our own capability.

This system is operating in Taichung ADCC now. We also plan to introduce this system to other

ADCC Automation System.
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A Study on the Transmission Models and Properties of the Power Line Communications
Abstract

The transmission properties of the power-line communications are studied to evaluate its possible
applications. The related regulations and current developments of the power-line communications are
collected for references. Also, the transmission properties of Taipower distribution systems are measured,
and signal attenuation and impedance matching are evaluated. The transmission models of the power-line
carriers are applied in order to analyze the signal propagation. Besides, measurements of the
electromagnetic interferences due to the power-line carriers are performed and the noises possibly
interfering the power-line communications are studied. Results obtained from this project may be applied
in planning and deploying the power-line communications systems for Taiwan Power Company.
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Automation of Supervisory Control Operating on Power Plant Facilities

Abstract

Green-island power plant, a stand-alone offshore island power system, is composed of nine diesel-
electric sets that provide power supplies with three feeder lines. The operation and routine reporting data
was done by hand before this project has been worked out.

This project is mainly to build up a SCADA system for Green-island power plant especially with
reporting automation 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.

Based on the core technologies developed by the SCADA task force of TPRI(Taiwan Power
Research Institute), we successfully create a system that consists of the following sub-systems:

1. Installation of remote 1/0 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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Study of Operation Mode and Controlled Area Protection for EHV Supply Areas with Back Sources

Abstract

This project was initiated from the Department of Power System Operation in a monthly meeting,
which held by the task force of Improvements for Power System Stability and Reliability. In general, the
project deals with “During power interruption from the upper bound (345KV), the affected area will be
sustained by: 1) how to make emergent ties to the neighboring areas; 2) how to apply protection system
when the islanding occurred”. In the beginning, the PSS/E package was used to simulate many cases,
and the analytical results of the simulation outputs were translated into delivering proposals and
implementing items of works. Finally, all the feasible items of works were assigned to the respective
departments, and through cooperation among the departments, all the required installations of software
and hardware and testing such as the AFC test for the Generator #4 in the power plant were fulfilled. A
real example to verify the protection schemes revealed a positive result.
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The Optimal Operation and Frequency Rresponse Characteristics of PengHu Chien-Shan Power Plant

Abstract

The security and stability problems of PengHu power system are fully examined. In the research
of generator frequency characteristics and optimal operation, based on the real responses of unit-tripping
tests and simulation results of system analysis software, important suggestions about optimal system
operation, generator unit commitment, and underfrequency load shedding protection schemes are given.
They are valuable for the authority to prepare the system-operating strategies and corrective measures.

For the future power development plan, this research definitely provides formulas to calculate both
the Optimal Diesel Unit Capacity and allowable Maximum Wind Power Capacity for PengHu system.
Among the study results of the research project, it is a considerable breakthrough.
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Literature Study and Assessment on EMF Field and Human Health Effect

Abstract

Electricity has become a necessity in our daily lives. However the man-made
Electromagnetic Field (EMF) followed the popular application of electric power, issues like
“whether the fields affect health or not?” in recent years have been concerned by the publics
especially in the field of epidemiology. Unfortunately the epidemic conclusions of the EMF
effect on the health are inconsistent, besides it was unable to derive scientific evidences and
firm answers for several decades. Such issues were encountered in Taiwan Power Company
and caused the delay of many power equipment installation and engineering construction. In
this study we have surveyed the peer reviewed articles and also collected its related laws or
guidelines provided by organizations or countries, such as WHO, IRPA etc. We also translated
these documentations into Chinese so that it could be easier to read for our people.
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The Study of Underground Cable Detection Usmg Ground Penetratlng Radar

Abstract

This project is to evaluate the possible applications of underground distribution lines location
using ground penetrating radar. The culvert design rules of distribution system are studied and the
features of the culvert are generalized for locating. Also, a free space Transmission approach is
studied to determine the effective complex dielectric constants of the compound structures in soil.
Besides, ground penetrating radar is applied to underground distribution lines locating in laboratory
field and urban streets. The underground distribution lines locating technique was set up in this study,
and may be applied to the district offices of TPC for reference.
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Monitoring and Analysis for the Jholain Power Plant Circuit Breaker and Bus PT Fuse’s Malfunction

Abstract

This project is to monitor and analyse circuit breaker and bus PT fuse’s failure of Jholain power
plant. From the long term monitoring data, there are not any relationships between the inducing voltage
on the control cable and the circuit breaker malfunction. Also, there are some lightnings near the
transmission line during the circuit breaker failure periods. The condition of climate cannot be repeated
for testing. Sometimes there are no CB malfunction happened under quite similar conditions during the
monitoring period. The loading of bus PT is very low (18mA) so as not to induce the fuse breaking. Bus
PT resonances were suspected to break the fuse. For mitigation, we add some burden on the bus PT to
damp out the resonance. Finally, we introduce the blocking function of distance relay to avoid its
malfunction.
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The Study on the Characterlstlcs of the Polymeric Insulators for 69KV and 161KV
Power Transmission Line in Practical Use.

Abstract

The overhead transmission lines of Taiwan Power Company were often vulnerable to outages
due to air pollution or exposed in highly salty-foggy areas. In the application of the insulators which
are specifically used for highly salty-foggy areas, the Electrical System Department has tested Semi-
Conducting Glazed Insulators in certain areas. They also tested Polymeric Insulators on 69KV and
161KV systems beginning in early 1991. In order to study the insulation characteristics and its
material condition after many years of usage, Electrical System Department has passed this case to
TPRI for research and experiments on these insulators as a reference for future usage and
maintenance. This research project will also focus on the methods of maintenance such as using UV
image detecting instrument to test on the deterioration as well as setting up a standard visual
inspection method on the deterioration, damage, and failure of the insulator. Additionally, we will test
the Semi-Conducting Glazed Insulators in comparison with Polymeric Insulators and analyze their
advantages and disadvantages and also the failure cases that both of them have taken place on the
power system.
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Study on Visual and Instrumental Observation Techniques of Salt Foggy Contamination
for Transmission Line

Abstract

The insulators used in salty-foggy polluted areas become a major concern to our company’s
power system. The flashover accident they caused is still under study for prevention. The judgement
of whether the contamination level of the insulator reach washing requirement was decided through
visual inspection of the spark strength at night time. Since the safety of the job is a great concern and
the actual discharge image data is hard to be preserved, this project was proposed to determine if there
is any practically instrument can be used for inspection during daytime by field technician. In the
project we focus on the different instruments used to measure the surface discharge of insulators and
their effectiveness. These instruments include Ultra-Sonic Discharge Detector, Infra-red Camera, and
newly developed UV Discharge Image Detector. In addition to simulate in the facilities of our lab, we
also measure in the actual field. The results of this project will be a good reference to the field
maintenance technician.
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The Study of Power Cable Ampacity for Multi-Circuit Installation
Abstract
This project studied the delivery capacities of the multi-circuit underground power transmission
cables for Taiwan Power Company. Measurements of thermal resistivity and temperature of soils in
Taiwan were performed. Then, EMTP and FLUX2D software packages were used to analyze the
temperature variations related to the environments and the distances of the cables. Also, foreign
standards for determining the delivery capacities will be studied to evaluate whether they can be applied
in Taiwan or not. The results from this project may be employed to design and construct the multi-
circuit underground power transmission cable systems for Taiwan Power Company.
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Lightning Elimination Systems (LES) and Lightning Rods Used for Lightning Protections on
Transmission Lines

Abstract

The performances of both of lightning elimination systems (LES) and lightning rods used for
lightning protections on transmission lines are investigated. Up to the present time, lightning rods have
not yet been considered as necessary equipments for lightning protections on transmission lines though
they were widely used on buildings for over hundred years. Both the feature of transmission lines and
the principle of lightning rod will be discussed together in this paper. The concept of protection zone and
the viewpoints of transmission line operations and maintenance are considered for evaluating their
availabilities. As to the LES, the special function of lightning elimination, claimed by the sellers, via the
charge emissions from the dissipater to neutralize the cloud charge are not approved by the national and
international codes and standards. For this reason, we review the important literatures about LES. In
addition, the characteristics of charge emission of two LES dissipaters and two lightning rods are tested
for assessing their lightning elimination functions and used to discuss their lightning protection abilities
and feasibilities on transmission lines
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The Over Load Characteristics Study on Several Overhead Transmission Lines

Abstract :

The last overhead transmission line will be operated in overload condition when one
circuit tripped off from system due to fault. These overload situations will keep on high in
2005 in TPC power transmission system, thus the capacity of transmission line become very
important information to system operation engineer and transmission line designer. ACSR
is the most popular conductor in TPC transmission system. We use TACSR and XTACIR
in some important heavy load area too. In this project we developed computer programs to
study the capacity and sag of these conductors in various current loading. These programs
were also checked with real test and suitable for practical usage.
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The Research of Turbine Wheel Refurbishment in Taichung Gas Turbine Station

Abstract

Buckets traversed from side to side as the revolving wheel wore the wheel
dovetails and caused weight loss with extended turning gear operation in Taichung
GE gas power station. This study was to find a better solution of refurbishing the
turbine wheel dovetails. High velocity oxygen flame spray process was a better
process than laser powder spray. Weight loss test showed the sprayed IN625 powder
wear pairs had the least weight loss comparing with the sprayed IN718 powder and
Cr-Mo-V wheel. On field test showed the wheel dovetails sprayed IN625 powder by
HVOF combined with the modification of the turning gear operation mode could get
three times wear resistant life than the Cr-Mo-V wheel.
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Life Extension of the Steam Turbine Rotor of Talin Power Plant Unit No.1 and No.3

Abstract

Units #1 and #3 of Talin Power Plant have been in operation for over thirty years. The materials of
the steam turbines would be degraded because of working under high temperature, high pressure and
corrosion emviroment. In order to evaluate the degradation of these components, data of these steam
turbines were collectedand studied during the maintenance period in Talin Power Plant. Essential results
are achived as follows: 1. The life of the HP(high pressure) rotor of unit #1 which decayed by Creep
effect remained 9 years based on inner bore hardness Level one analysis and 28 years based on inner bore
hardness Level two analysis. 2. The life of the HP rotor of unit #3 which decayed by Creep effect
remained 29 years based on inner bore hardness Level one analysis and 61 years based on inner bore
hardness Level two analysis. 3. Based on inner bore surface microstructure analysis, the life of the HP
rotor of unit #1 and #3 which decayed by Creep effect remained 70%.
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The Establishment of Campbell Diagram for Last Two Stage Rotating Blades
of HSINDA #3 and #4 Steam Turbine.

Abstract

For steam turbine rotor during operation, we should avoid generation of resonance and too large
vibration source. In order to avoid the resonance, we have to know the operating nature frequency, mode
shape and Campbell diagram of the shaft and blade for steam turbine at first, then use these informations
to set up the operating maintenance requirement. In order to avoid generating over vibration we have to
know the scale of over vibration. If we want to set up operating maintenance reference database for the
blade of HSINDA 550MW #3 and #4 steam turbine, we have to create Campbell diagram for pure blade
mode, and combined with dynamic analysis and experimental data of steam turbine rotor. Base on the
above we are going to do the following analysis: (1). Analyze each steam turbine blade under maximum
centrifugal force to find the static stress distribution of blade and disk. (2). Analyze nature frequency and
mode shape of blade for each single stage under all operating speed. (3). Create the Campbell Diagram
and the critical speed for steam turbine blades.
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Torsional Frequency Analysis of Steam Turbine Rotor Train

Abstract

There are many vibration problems on turbine-generator train of power plant. This makes field
operator nervous. In order to realize the vibration characteristics of rotor train, this project try to
establish vibration measurement techniques and finite element analysis capabilities of rotor train in
power plant. After that, we can help power plant to solve these vibration problems and prevent them
from happening. The work scope of this project includes rotor modal test, rotor torsional test and FEM
modal analysis. The rotor modal test includes HP-IP, LP1, GEN and EXC. The torsional test was done
on rotor train in normal operation condition. The FEM analysis uses beam model. The analysis data
was verified by experimental data and the result was good.
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The Rotor Life Assessment of HP/IP Steam Turbine at Hsieh-Ho Power Plant

Abstract
The objective of this project is to calculate the life consumption of the Hsieh-Ho Unit #2’s HP-IP
turbine rotor due to fatigue and creep damages based on its past operating record. The contents of the
study include the prediction of the temperature and stress histories at all internal locations of the rotor

during operation.

The project was conducted in two ways simultaneously: (1) by using SAFER/PERL code which
was developed by EPRI in USA for its life time evaluation ; (2) by developing a new process which is
independent from the EPRI to enhance the predicting capability and to release the limitation of SAFER

on the total node number. _ _ _ ) )
The result of the study indicates that for Hsieh-Ho Unit #2 the life consumption estimated by

SAFER and ABAQUS are 48.9 % and 61.4% respectively. We believe the life difference should come
from the different fineness of the finite element mesh used by two methods. The next step of the whole
project is to establish the hardware of the Rotor-Life-Monitor.
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The Analysis of the Hp/Ip Rotor Disk Rim-attachment Cracking and Ripping off at 6th Stage
in Shinchu Cogeneration Plant

Abstract

The objective of this project is to identify the root cause based on mechanistic and metallurgical
analyses of the T-root failure incident of the 6™ stage rotating blades of the steam turbine occurred at
Hsin-Chu Cogeneration Plant on May 13, 2004.

The survey activities include (1) reviewing the operation record and the site survey report, (2)
stress analyses with 2D and 3D models, and (3) material property review and judgment.

The results indicates the direct cause of this incident should be “local stress too high”(or simply
“over stress”). Corrosion effect due to steam condensation at nights for the daily start and shutdown
operation mode is identified as the secondary cause. The failure mechanism of this incident should be
half “over stress” and half “stress corrosion crack” based on stress and material analyses..
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Remaining Life Assessement of No.1 Boiler of Ta-Lin Power Plant

Abstract

The purpose of this study is to evaluate the residual life of #1 boiler components of Ta-Lin
thermal power plant. The evaluating processes are devided into two parts: one is the steam delivery
pipes, 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. From above examination, the results are shown as follows: (1).
The percentage of microcrack (or voids of creep) in the heat affected zone for main steam pipes are
100%, for high temperature reheater pipe are 75% , for final superheater outlet header are 90% , for
intermediate superheater inlet header are 56%, for intermediate superheater outlet header are 100%,
for reheater outlet header are 40%. According to the high rate of microcracks, it will be better to
trace the growth of these cracks. (2). The consumed creep life ( in reserve evaluated) in the heat
affected zone for main steam pipe are 50-60%, for high temperature reheater pipe are 50-60% , for
final superheater outlet header are 60-75% , for intermediate superheater inlet header are 50-60%,
for intermediate superheater outlet header are 50-60%, for reheater outlet header are 50-60%. (3).
Carbides were precipitated in the grainboundary at the matrix of the steam delivery pipes, but the
carbides were still isolated and the banite (pearlite) structure was not decomposed, the
microstructure of the base metal in all sampling components are in normal condition. (4). The
mechanical property of the superheater heat exchange tube just fitted the requirement of the ASTM.
But the Cementite(FesC) are completely decomposed and spheroidization obviously, and there are
cavities spread from inner to outside of the matrix, it means that the degradation was occurred in
these superheater tubes.
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The Improvement Study of Boiler Slagging and Fly Ash LOI by Additives

Abstract

To comply with SOx emission standards issued by EPA, almost all the pulverized coal-fired plants
of TPC have adopted low sulfur coals to generate power since several years ago. Being apt to slagging
of these coals, there aroused various problems besides of efficiency lowering down. Furthermore, high
loss of ignition (LOI) of fly ash which is more easily derived by burning specific coals and using low
NOx burner (LNB) also influence reutilization. This research aims at exploring solutions to improve,
and the results of field tests of four units indeed demonstrate that on principles of safety, without
adverse effects, effectiveness, cheapness, operational convenience, etc., all problems above can be
solved through appropriate additives and an injection system developed by ourselves and don’t need any
help from outside. Not only both theories and field test results have been thoroughly discussed, this
report also moderately disclosed the derivation outlines of potential reagents and studied their corrosion
characteristics of aqueous solution to the low alloy steel of water wall tubes.
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Improving Boiler Slagging and Fly Ash LOI by Additives of Shinda #1 Unit

Abstract

To comply with both SOx and NOx emission standards issued by EPA  almost all the pulverized
coal fired plants of TPC have adopted low sulfur coals and LNB to generate power since several years
ago. Being apt to slagging of these coals and aggravating LOI while burning, there are many problems
derived besides efficiency decreases. This research aims at exploring solutions to mitigate, and the
results indeed demonstrate that on principles of safety, without adverse effects, effectiveness, cheapness,
operational convenience, etc., through appropriate additives and injection system, both problems can be
solved by ourselves and don’t need any help from outside. Not only both theories and field test results
have been thoroughly discussed, this report also presented the derivation outlines of potential reagents
appropriately.
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Development of an On-line Optimization System for Operations of Taichung Unit 7 Boiler

Abstract

The goal of this study is to develop a boiler performance optimization system for Taichung
Power Plant unit 7 boiler. We used ULTRAMAX as a tool, installed it in an on-line advisory
configuration and developed a performance optimization system. An iterative, run-by-run procedure
was followed as new operation settings were recommended by ULTRAMAX after each run.
Optimization results have indicated that ULTRAMAX can achieve a gain of 0.11% in boiler
efficiency while meeting pollutant emissions and other operation constraints. In addition, it can
provide real-time operation guidance based on changes in quality of the coals.
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The Investigation of Combined Cycle Heat Rate for Economic Power Dispatch

Abstract

The purpose of this investigation is to find out the heat rate data for Hsinta combined cycle power
units. Units’ operation data including power output, auxiliary power, fuel consumption rate, high
heating value were collected for quite a long time. Data verification and reduction were analysized and
the input-output curves were obtained. By applying the input-output curve, heat rate v.s. power output
and incremental heat rate v.s. power output were derived. Heat rate and incremental heat rate are
required informations to solve an optimization problem for dispatching the power economically.
Results of power generated by the combinations of 3GTs with 1ST , 2GTs with 1ST and 1GT with 1 ST
were obtained.
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Vibration and Modifications Analysis on CWP Sump Flow in Taichung Power Plant

Abstract

Studies on pump sump flow fields of a circulating water pump in the Taichung Power plant are
presented. To improve water filtering efficiency, the original “through flow” traveling water screen
(TFS) is planed to be replaced by a “center-flow” traveling water screen (CFS). Physical modeling
tests were conducted to see if the planning CFS configuration is able to provide a steady and uniform
flow condition that could reach the Hydraulics Institute (HI) standards. Base on geometry, the flow
rate of each pump sump and the dynamic similarity requirements, a 1 10 pump sump model was
constructed.
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The Simulations of Combustlon and Gasmcatlon of Gasifier and IGCC System

Abstract

The objective of this report is to analyze the well-established computer programs-PCGC2
and CEC, which are employed to simulate the coal-particle combustion process in IGCC. In the
PCGC2 program, all possible physical processes in IGCC have been appropriately considered.
However, the numerical scheme for the flow field in PCGC2 is based on the two-dimensional
Cartesian grid system and can not be directly applied to three-dimensional flow with complicated
boundary. On the other hand, the CEC program is developed to calculate the chemical
equilibrium composition using the minimum free energy and can be easily applied to include

arbitrary compositions. It is also one of the necessary components in IGCC simulation.
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Monitoring on Vibration and Modifications on Sump Flow of the CWP
in the Hsieh-Ho Power Plant

Abstract

After the traveling screen being replaced in the CWP sump of the Hsih-Ho power plant at the
beginning of 2002, the vibration amplitude of CWP was found to increase both in the axial and radial
direction. This research was set up not only to investigate and clarify the whole rootcauses of this
event, but also to provide some effective modification and design to improve flow field. Based on
the information of the difference of the sump flow of the CWP between before and after the
improvement. The improvement was verified to be successful.
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Llfe Evaluation of the Reactor Re-circulation Pump Shafts of the 1% & 2™ Nuclear Power Plant

Abstract

Some cracks were identified on the shaft surfaces of #1A reactor re-circulation pump of
Taipower’s 1% Nuclear Power Plant and #2A &#2B pumps of 2" Nuclear Power Plant through
ultrasonic inspection during Feb.~Apr. of 2004. The purpose of this mechanistic study is to evaluate its
safety impact on the continued operation of the pump. The content of evaluation consists of an
overview of the problem and material properties, load and stress analyses, fracture mechanics
evaluation, and conclusions and suggestions. The pump shafts are subjected to three categories of loads,
namely the steady load and stress, the thermal cycling stress, and the mechanical cycling stress. The
result indicates that the cracks were initiated by the temperature oscillation of the mixed cold and hot
water in the heat induction zone of the shaft, where the thermal stress could go as high as 30.6/32.1 ksi.
While the heat cycling affects only a shallow depth of 0.3 inch from the shaft surface, the mechanical
alternative stress due to vibration takes charge hereafter. With the current mechanical alternative stress
of 3.5 ksi peak to peak to be conservatively estimated based on actual vibration data, the range of stress
intensity factor AK will not reach its threshold capability of the shaft material until the crack depth
grows to a critical depth of 0.65/0.85 inch.
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The Establishment of Torsional Frequency Mesurement and Monitoring System
for NPS#1 Steam Turbine-Generator Rotor.

Abstract

In this project, both the measurement and the mathematical modeling were carried out by using
NPS#1 steam turbine generator as an example. On the measurement of the torsional frequencies, the
telemetry technology was employed. As to the computational modeling, a simulation based on the
rotor-dynamics principle was done which took the actual geometric data of the STG into consideration.
The result of torsion measurement showed exactly the same natural frequencies as obtained by the
manufacturer previously. All natural frequencies were well away from the avoidance range, i.e. the
first and second harmonics of the electrical system as well as the rotating frequency. The natural
frequencies calculated with the finite element method consisted quite well with the measured data.
The technologies of the telemetry measurement and the computational modeling developed in this
project should be able to fulfill the power plant’s requirement.
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Life Evaluation of the Reactor Re-circulation Pump Shafts of the 1st Nuclear Power Plant
Abstract

No crack was identified on heat induction area on the shaft surface of #2A and #2B reactor re-
circulation pumps of the 1st Nuclear Power Plant through ultrasonic inspection in Sep.2003. The
purpose of this mechanistic study is to evaluate its safety impact on the continued operation of the
pump. The content of evaluation consists of an overview of the problem and material properties, load
and stress analyses, fracture mechanics evaluation, and conclusions and suggestions. The pump shaft
is subjected to three categories of loads, namely the steady load and stress, the thermal cycling stress,
and the mechanical cycling stress. The result indicates that the cracks were initiated by the
temperature oscillation of the mixed cold and hot water in the heat induction zone of the shaft, where
the thermal stress could go as high as 30.6 ksi. While the heat cycling affects only a shallow depth of
0.25 inch from the shaft surface, the mechanical alternative stress due to vibration takes charge
hereafter. With the current mechanical alternative stress of 3.5ksi peak to peak to be conservatively
estimated based on actual vibration data, the range of stress intensity factor AK will not reach its
threshold capability of the shaft material (8.0 ksi-in**0.5) until the crack depth grows to a critical
depth of 0.65 inch.
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Vlbratlon Analysis on CWP and Modifications of CWP Sump Flow
in the Second Nuclear Power Plant

Abstract

Circulation Water Pumps (CWP) are very important in nuclear power plant. Cracks at CWP
often cause high vibration and we must trip the unit even when it is getting worse. In previous
project, we studied and found out the root cause of crack when the number of impellers was
changed from three to four. The results of the last research revealed that the design is OK. But we
still need to make further study about the change in the flow field and structure integrity when the
flow was changed. At last we proposed some modified methods under the same structure and
verified them by computing flow dynamics or physical modeling tests. The major topics
considered in this study are as follows:

1. Collect the design data and operation data of CWP sump flow.

2. Take the vibration spectrums for the CWP when it is operating.

3. Find the method for simulating the flow field of CWP sump flow. Verify it by CFD or
physical modeling tests.

4. Find the change in the flow field after the model is modified and then make some
suggestions.
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The Assessment of Economic Effectiveness on Wind Power Generation in Taiwan

Abstract

The results of this study we derived are as follows:

1. Zhong-Tong power plant has an advantage of generation, but the indices of economical
assessment are inferior to Mai-Liao as well as Chun-Feng, because Zhong-Tong power plant
has higher investment and O&M costs than the others. The assessment indices of Chun-Feng
are unexpected due to the failure of many units.

2. Under no subsidy, the levelized cost per kwh of all wind power plants is lower than
renewable energy sold price per kWh, and the assessment indicates that Mai Liao has its
economical feasibility.

3. With subsidy, the assessment indicates that all wind power plants are economically feasible.
So, proper policies can promote wind power’s exploitation.

4. The suggested strategies of the future wind power development are: (1) establish a legal
environment for renewable energy (2) help to get land’s ownerships and release limitations
on land’s usage (3) promote economical incentives and build wind power related data bank
(4) analyze impacts of connecting power grids and correct renewable energy related rules.
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10kWp Photovoltaic Demonstration System at Kinmen Branch of TPC

Abstract -

This project has set up a 10kWp photovoltaic (PV) power system at Kinmen Branch of TPC.
Grid-connected 10kWp PV power system is designed in this work. This project also constructed a
monitoring system to collect important information of the PV system, including voltage, current, and
power of PV module and inverter, PV module temperature. Nevertheless, weather informations were
also collected, such as solar irradiance, ambient temperature, humidity, atmosphere, wind speed, and
wind direction. Meanwhile, this project established a web-site based on intranet to offer the
demonstration and information request of the PV power system. To introduce the power system
vividly, instant monitoring data and the request of power generation statistic are included. The in-
time working state of the system is also shown using a LED board.

,{Hi‘f-ﬂ‘pﬁq‘—%;‘;:
ﬁﬁ%iw ﬁé&éw’Wﬁ#4ﬁﬁ7%*%xpﬂﬁﬁ’%%ﬁiﬁﬁ

1
;E'})}—? iﬂ‘“/?/*ﬂb/ﬁ?/@’* ‘3*5%9‘ FE:tElm’z*\’Qf’f%‘iﬁ”"ﬁt%ﬁ.ii’iﬁr%l‘%“
G 2 RBIERE o KA P G AR RE DAL T

b4z
S .fvuJ °

R P’”ﬂﬁﬁﬁ T M~ 2o 20kWp +
R m < H# R Rz 10kWp =5k
Lmbgg@f

%/:ﬁ Lo K E E”ll:'f;‘ £ %

* % :;f% * —‘;4 TR E B

2Rl sgr LED A 5 7 B
%K/?JF“} B?Fﬁfv/&@

A-

;;‘; oy
&
6“34

r%%*’?m C ﬂ‘&??‘éﬁ@i 20kWp
””?a,,».«ula%’i ?‘r-e’v/* 10kWp = B 5k 3

£ % R IOKWD" J,;Q'j% ?J,:‘iffu ~
}%@fiﬁl; ’ \: FTE;'I o
PR R AR A
TAER LR R TR

FL SR ATRHRATR O
> %2 Hp#

&’[rn

AFERIIBERTHFT LA CERAAEET KRE 3 AL o 10klp *HBXTHFT

ué 93/5/4 1 93/08/31 2 &S| A A2 e R 5 5308 & > R EM AR HF TR L

4 857 R » T o5 BA kWp B R# es2 B g R 242K FELTFTENR 4.05
_i—z

B {g BEPRG r%Jo”’%a,A SRR "‘p °
~F e ¢i§7fﬂfg§miiﬁm" GldcEH B A R R T B R p ALkt R e "‘F]‘:'( R
Fiﬁ'q% A F o FRE RS R ’l"t’F'”? PR

FRIEARM HRE o

.
E> A% N S T ) -
Ell BATHT ) AERES M B2.p 3T 8
FrAR T RAFLE RAT BRI PG - 2RER

44



4,

PR ¥ U
< T BB K %El HE J\—f * P4 R

Guideline Planning of Seawater Flue Gas Desulfurization System and Reuse of Seawater
Discharged in Ta-Lin Power Plant

Abstract

Ta-Lin power plant is located near the sea and can get seawater easily. In addition, it is located in

southern Taiwan where is a severe water-lack area. Ta-Lin does not have enough space for building
the wet limestone-gypsum FGD. So, the Seawater FGD was chosen for Ta-Lin’s coal-fired boiler
units.

There is not any experience in design and operation of a Seawater FGD unit in Taiwan Power

Company.

In the study, a Seawater FGD for Ta-Lin power plant was worked out, and the conclusions were

as follows:

1. A small size of perforated plate tower seawater FGD is designed and constructed to test in Ta-
Lin power plant. It can remove 99% of the sulfur dioxide from flue gas exited from EP of
large coal-fired boiler units in the power plant.

2. According our tests, the profits will higher if we could combine RO seawater desalination
process with seawater FGD process. The temperature of seawater from outlet of FGD process
will raise 5 . The warmer seawater can increase the permeated flow rate in RO seawater
desalination process. The pH value of seawater from outlet of FGD process will be down to 6.
The lower pH value of seawater can prevent from scaling in RO membrane in desalination
process.
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Improving of Water Quality in Lan-Yu Power Plant

Abstract

In Lan -Yu Power Plant, ground water was used to be the make -up water for cooling water

system. The ground water in Lan-Yu contains hardness and impurity that can cause scaling in
cooling water system and is not suitable for drinking. In addition, the bio-fouling also happened in
cooling water system. This study was executed to solve these problems, and the conclusions were as
follows:

1.

2.

According to the analysis, the main constituents of scales were CaCOj3 and SiO,, and a little
MgCOs.

In cooling tower, the algae started to grow in spring and accumulated rapidly in summer.
Oscillatoria sp., Diatoma hiemale and Blue green Alga were found to be the three key algae
in the cooling water.

We installed an ozone treatment system for cooling water. The ozone concentration in
cooling water were controlled between 0.05 mg/l and 0.1 mg/lI that can reduce the bacteria
level of cooling tower and will not cause the corrosion for the metal of cooling system. In
addition, ozone decomposes rapidly to prevent secondary pollution.

The cooling tower is an open system that will cause the dusts and seawater mists in the air to
intrude into the cooling water system. The Si ions from the dusts, seawater mists and make-
up water will produce SiO; scale. In this study, we used a monitory and a blow-down system
to control the conductivity of cooling water below 5 mS to prevent the Si ions in the cooling
water over 60 mg/l which can cause SiO; scale.
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Evaluating the Recovering Process of Boiler Blowdown

Abstract

The objective of this research was to improve the existing recovery process by some pilot testing.
During the research period a set of pilot plant was setup at Nanpu power plant. The main units consist
of reverse osmosis module and continuous electrodeionization unit (CDI). The capacity of input water
is set at 8 ton/hour, that of RO unit 7 ton/hour and that of CDI 6 ton/hour. After long term performance
testing under these conditions, we found that the conductivity of blowdown input was around 15}4S /cm
during the whole testing period. Once going through the CDI unit further, the product from RO module
was purified additionally, leading to water with resistivity greater than 16 MQ-cm.
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Study on FGD Concentrate Used as Fruit Leaf Fertilizer

Abstract :

The FGD waste water from coal-fired power plant contains 100-200 ppm N-NO3, 1-5 ppm
NH4, 500-1500 ppm Ca, and 200-1200 ppm Mg. It was diluted to decrease metal element
concentration to the safety level for fruit fertilizer. The chemical fertilizer was further added to
adjust nutrient composition to reach the standard of fruit alimentation criteria. Using such
processing concept, we can decrease the volume of FGD wastewater, thus circumventing the
environmental protection problem.

1. After FGD wastewater been diluted 600 fold, it exert almost the same nutrient effect as
that of the Holland Streiner formulation. The diluted FGD wastewater did facilitate the
growth rate of tomato without apparent harmful effect.

2. For alimentation absorption process, the roots part is generally more efficient than leaves.

3. Owing to the complicated composition of FGD water, in addition to the positive
applications mentioned above, we should also take into account the possible effects of
residual metal elements on the plant. These effects worth to exploring furthermore.
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Fiber Optic Sensor for Monitoring ESDD on HV Insulator

Abstract -

Contamination, which is mainly caused by pollution, often adversely affects the dielectric
performance and reliability of high voltage insulators on power lines and in substations. Hence
contamination monitoring is important and required for the proper design and choice of insulation for
establishing adequate maintenance procedures and for defining effective countermeasures against
pollution induced flashover. Since the natural contamination deposited on high voltage insulators
behave as a thin film on a substrate, we use an evanescent coupling fiber optic sensor to measure the
thickness and refractive index of such contamination thin film.  This project is to develop evanescent
coupling fiber optic sensor for measuring NaCl aqueous deposited on high voltage insulators. The
contamination has been evaluated in terms of equivalent salt deposit density (ESDD). In the first,
spectrum analysis of contamination will be interpreted from the evanescent loss sensor. Properties
that will be considered or measured include: (1) experimental setup of evanescent coupling fiber optic
sensor; (2) producing parameters controlling of fiber sensor; (3) interference on state of Fiber Bragg
Grating and Fluorescence fiber sensor; (4) relationship of contamination thin film and spectrum
analysis. The ESDD is selected for correlation with the measurements to be done with the
evanescent coupling fiber optic sensor in the laboratory. The focus is placed on understanding the
duration of evanescent coupling fiber optic sensor using in corrosion environment.

p;%§~am~%g:

%,

N
-

KA BREGRFI EXZF 345 %ﬁ?%%éiﬁW$’ﬁﬁﬁwﬁ
i EHF'W M E AP R RET S KRR & %"rm AEAFER o P EET L RS GRS
2 fE R BGEN E R GRLRFL TR NITREFTELTERE 4 NFLP
DE | R ﬁ et At Ao 2 A ko T *”% HB| 1" o 48 & R R E LR
FPREF LG FSFPOEIFRLGEFR o AL ERLD o IR E LR B &

‘«

KRR /’Uf? STE MEFRFEES A REBFOE TS IS (1) s ez ﬁé“f’—é\’ (BB

FR BRI BE TSl (3)IFF LA LR L F PR kg kR DfE TR bl Fren® L B

Mo ()3 ‘}ﬁ 4 7 i< uwf‘«fﬂ—%i’/ﬁri:r}ﬁ»*iﬁ?;%ﬂ’%iﬁjiiﬁdfa? % o
%z HB

WOk 2R Gk R ] B Na'-AT R kA (S-6900) e A R A R > @ Cl -AT R ¥k H
(E-3101) % 7 3 * o % 125-6900 ETDA‘P 2007 (TRl BEBE I HYLEBRVEYASTIHFE
PE R A WL R ] A RBRE R e ¥k E et d s }»“ 15-6900 2 &7k 5 5 o
TEH AT Rk SLBLE R AE ﬁ@%ﬁ%rﬁiﬁiﬁcﬂw&iﬂk 15 #F 5-6900 ik
R L R SRR A R

e Mo E MEALE WS
P—%Dﬂ?([ﬂ!l’-‘] .
W0 -y & L3 - L
S-85000H) E geen BB ® O OF [ mENK

S-6900+P- 2007 E % 1 W MO R

1000
o y
. 0 01 02 03 04 05 05
B ™ — - wip = coneentotumihd]
1. S6900 &2 P-2007 & &% & pF » 12 325nm j§esd BB 2. S6900 i34 2_ KGRy P E 5 4Fer # 4

FEAR G EAREALE AN
ol



RéfFmiadma®mid® 2 71 RHFL BT PR
Study on the Selection of Polymer Insulators and Its Aging Testing Techniques
for Distribution Line

Abstract

Taiwan islands locate in sub-tropic area. Under this climate condition, the insulators on
transmission and distribution lines along the seashore suffered from the impact of sea-wind, salt-fog
and industrial pollutants respectively. Comparing to other climates, the severe weather parameters
have significantly influenced on insulator performances. Contamination flashovers have become the
greatest concern in Taipower during the past decades. A number of power failures on electric networks
were recorded. To solve these problems, conventional insulators were substituted for composite
insulators gradually in specific areas. In other words, composite insulators served as a countermeasure
against contamination problems. This project is to establish the selection criteria of composite
insulators and its aging testing techniques for distribution line, in the consequence of improving power
quality in Taipower. In this project, we use material, chemical and electric analysis techniques to
evaluate the aging and damage characteristics of composite insulators. The main results include
acquiring composite insulators application information both in domestic and overseas, establishing
materials aging analysis techniques, optimizing insulators selection criteria in suitable areas, revising
insulator criteria and specifying maintenance criteria on composite insulators service.
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Study on Thermal Conductivity of Different Material in Final Repository of Spent Fuel

Abstract

The commercial software Fluent was used to analyze thermal simulation. A composed two layers
one-dimensional analytical solution was used to verify Fluent/uns software. The error between
analytical and numerical solution was below 0.85%. Therefore, the accuracy of Fluent was prooved for
the composed layer heat conduction.

In this study, the multi barrier system is composed of (1)container (2)buffer (3)backfill (4)
excavation-disturbed zone (5)host rock. The result indicated that the surface temperature of canister
was below limited value at [t/t= 40m c/c= 14m] or [t/t= 50m  c/c= 12m] when domestic bentonite
was used; while the surface temperature of canister was below limited value at [t/t= 40m c/c= 10m] or
[t/t=50m c/c= 8m] when MX80 bentonite was used. The sensitivity study indicates that the
parameters of buffer rock and c/c are sensitive to the surface temperature of canister; while the
parameters of t/t are less sensitive to the surface temperature of canister. The sensitivity of parameters
are ordered as follows host rock buffer c/c t/t. The parameter of backfill is insensitive to surface
temperature of canister and could be neglected.
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Kinetics of Formation of Calcium Carbonate and Magnesium Carbonate in Brine

Abstract

Classical observations have failed to provide a clear physical understanding of how ions in
brine modify calcium and magnesium carbonates growth. Dynamic light scattering was used to
resolve the mechanism of the carbonates inhibition by other ions in brine through auto-correlation
function determination of the thermodynamic and kinetic controls of carbonates formation. Water
chemistry parameters such as pH and ionic strength have significant effects upon the form of calcium
and magnesium carbonates, which will precipitate from brine. In the study, NasP3O19, NazHPOy,
EDTA, PAA were used to control the growth of carbonates in brine. With PAA additive, mean
diameter of carbonates in the brine can be reduced to 7x10° nm.
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The Feasibility of Process Improvement for Manufacturing Sodium Hydroxide with Low Cost

Abstract

In order to evaluate the feasibility of establishing low cost fabricating process of sodium hydroxide,
a self-designed process of integrating membrane electrolytic cell with solar energy power generator was
described for the fabrication of sodium hydroxide from brine. Owing to the important role of
electrolytic system, a more brief description of basing the concept of designing and constructing of
sodium hydroxide fabrication is presented. Optimization of the self-designed integrated process was
investigated in order to ascertain the application in reality. Although the cost of brine is extremely low,
the reduction of operation cost of the self-designed integrated process is still limited due to the higher
generating cost of solar energy than fossil power. But when considering the coming carbon taxation, it
probably will become worthwhile to establish a low cost fabricating process of sodium hydroxide in the
near future.
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The Study of Fixation of Carbon Dioxdide and Marine Fish Larvae Feed by Cultivated of
Oceanic Microalgae

Abstract

Microalgae such as Isochrysis sp. have high photosynthetic capability, and could be applied
to the direct conversion means of CO; in the stack gas into valuable microalgal biomass. The
utilization of the microalgae biomass was produced as functional food, aquaculture feeds, animal
feeds and special chemicals. The strategy has potential in effectively diminishing the release of
CO, to the atmosphere which helping alleviate the trend toward global warming. Photobioreactors
are used for culturing photosynthetic microorganisms such as microalgae, cyanobacteria, plant
cells, and photosynthetic bacteria for various biotechnological applications.

The marine unicellular microalgae, Isochrysis sp. CCMP1324 produce natural oil. In order
to investigate the effects of dietary lipid and essential fatty acids (EFA) on growth and biochemical
change of tilapia, a series of studies was conducted. Dietary lipids play an important role in
tilapia nutrition for provision of both essential fatty acids (EFA) and energy. The total lipid and
main fatty acids content of tilapia meat and liver after feeding with Isochrysis sp. was higher than
feeding with ¢o-3 fatty acid —deficiency diet. Thew-3 fatty acid desaturase activity in tilapia
liver after feeding with Isochrysis sp. was increasing. The results may be used in developing feed
formulation and improving the health of tilapia
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Study on the Application of Hydrogen Storage Materials

Abstract
Storing renewably the off-peak electricity by using hydrogen as an energy carrier is becoming an
important clean energy technique. Hydrogen storage materials play the key role in the whole
hydrogen energy system, and the carbon nano tubes CNTs are the newest found hydrogen storage
materials with superior hydrogen uptake up to 6 wt%. Hence, the purpose of this study focuses at the
manufacture and the performance testing of hydrogen storage of CNTs. Developing new hydrogen
storage alloys and comparing with CNTs on the performance of hydrogen storage are also evaluated in

this study.
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Study on Hydrogen Retrieving in Seawater Electrolysis System
Abstract

It is a good ideal to retrieve by-produced hydrogen gas from brine electrolysis. The feasibility is
very high from theoretical point of view. In addition, the electrical generator cooling system needs
immense hydrogen gas. Therefore, the process that connecting two of them, brine electrolyzer as
supplier and the generator as consumer, can recycle energy and avoid possible dangerous from
hydrogen gas treatment. It indicates technical possibility from hydrogen storage material choice,
storage tank design and test result of brine electrolysis simulation setting up in laboratory in this study.
However, the hydrogen concentration from brine electrolysis is only 90%. Therefore, the purification
cost of hydrogen source from 90% to 99%, the minimum requirement for hydrogen storage, is still not
economical. The total energy reuse efficiency from brine electrolysis is relatively low when energy
consummation form temperature control and pressure raising process is considered. Experimental

result revealed no difficulty from technical view, but is not economical if the brine electrolysis
operation situation is not changed.
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Failure Analysis of Copper-Based Condenser Tube in Hsiehho Thermal Power Plant

Abstract

Seawater leakage from condenser tubes has bothering engineers who maintain the condenser of
Hsiehho thermal power plant for long time, especially on the unit #2 water box #2-1 and #2-2.
Although the condenser tubes were just all renewed in 2002 the probrem still occurred. For the
purpose of clarifying the reason of condenser tube failure and upgrading purchase specification, the
international material code for condenser tube was surveyed and anticorrosion remedy approach was
suggested in this study. From the result of failure analysis and on-site investigation, it indicates that
the reasons of condenser tube failure of unit #1 water box #1-4 are erosion and corrosion. In addition,
the evidence of deposit corrosion in failure tube was also found from unit #2 water box #2-2.by optical
microscope. Although the seawater leakage situation has already been brought under control after
ferrous sulfate was added into upstream of seawater inlet, some international material standards
related to mechanical properties of condenser tube, such as Australian AS 1569, was recommended as
part of purchase specification besides asking for longer service certification from tube supplier.
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Taipower Company Knowledge Management System Promotion

Abstract :

To accommodate to the world economic trend, Taiwan Power Company has set up a three-year
plan that will transform itself to a "knowledge type™ corporate, which will not only leverage the total
intellectual capital ownership but also enhance its competence in the future of knowledge economy.
Realizing the expand path of Taiwan Power Company, this proposal plans to develop a ‘Taiwan
Power Value System’ (TPVS) knowledge management conduction project. TPVS, the code name of
the conduction of knowledge management and the construction of a new commercial service system,
with the evolving importance of knowledge economy concept and technical application of digital era,
by conducting knowledge management system, will build up new value standards for the
knowledge-type corporate and the power-service business including customer satisfactory, employee
developing, corporate profit, business process reengineering and comprehensive innovation.

The planned achievements of the first year of TPVS include:

1.

2.

3.

Activating the knowledge management operation of the corporate, building up a new
paradigm of knowledge-type corporate;

Hand on one copy of ‘Taiwan Power Value System (TPVS) Conduction Plan’ (the 3-year
blueprint of knowledge management);

Activating the ‘Information and Document Collection System’,
accumulation and sharing of the corporate intellectual capitals;
Conduction of knowledge management platform architecture, building TPVS knowledge
value portal web site;

Developing 45 pilot knowledge societies, and electing society model as the paragon of the
220 societies in the second year;

Developing e-learning system and the learning society to expand the effects of the pilot
knowledge societies.

implementing the
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An Exploration on the Future Operation Model (FORM) of the Taiwan Power Research Institute

Abstract

TaiPower Research Institute (TPRI) has long been playing an important role in supporting the
planning and development for the Taiwan Power Company since it was established. This research
highlights the value proposition for the TPRI from her roots of Labs and capacity of research and
development. Basically, with the concept of Lab platform, the five-virtual-operation centers play well
designed functions for the transformation of the TPRI. To realize this potentiality, more of the promised
resources from the parent company and deregulation of some regulatory controls are required for
sufficiently achieving the goal. In complying with the policy of privatization, TPRI must take the lead
to make a change, by restructuring and reinventing herself to be more efficient and competitive.
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The Study of Strategy for Taiwan Power Company Purchasing Electricity From Co-generation

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.

This study put data (text) of TPC generators and cogeneration in the year 2003 into SQL Server
database by information technology. Building 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.
It 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 enforced 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.
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Generation Data of Taiwan Power Company Statistical Analysis and Application

Abstract -

The deregulation of power system market has become an important policy in current power
industry development. The government hopes that by competition, it is possible to increase
efficiency in the process. Under new liberalized market, the government will open the generation,
transmission, and distribution business of electricity for enterprises.  Taiwan Power
Company(TPC) will remain as a vertically integrated utility. While the independent power
producers can sale electricity by wholesale, direct access or bilateral contract ways. Ttherefore,
Taipower’s generating plants will face strong market competition. It is of vital importance that
Taipower collect its generating data and do complehensive analyis so as to help Taipower gain
competitiveness in future market.

This study uses SQL Server 2000’s data transformation service (DTA, Data Transformation
Services), to change the text document in the original computer into OLTP generation database.
Building TPC’s data warehousing model from 1998 to 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.

In September, 2002, Bureau of Energy Ministry of Economic Affairs implemented a new
tariff that enforced power utility to purchase electricity from cogenerators according to seven time-
segments. The policy had separated prices for peak, half-peak, Saturday half-peak, and off peak in
summer season and half-peak, Saturday half-peak, and off peak in non-summer season. Thus
when creating databases one has to consider not only time, day, month, season, or year, but also
the seven time-segment which the policy had pointed to analyze cogeneration’s seven time-
segments for Taipower’s benefit .
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The Estimation and Analysis for Load Pattern of Customer in Electricity

Abstract

Demand side management plays an important role in overall power planning. A good demand-
side management, however, requires thorough understanding of customers’ power consumption
pattern. TPRI has been actively collecting and storing TOU data, and developing applications to fully
utilize these data. This project follows the same objectives by continuing the process of collecting data
from each district office. Furthermore, this project plans to collect and integrate temperature data,
which usually have great impacts on power consumption. Tasks included in the project are as follows:

1.

2.

3.

Data collection: Collecting the TOU data of the most recent years from each of the 21
district offices, and storing these data in the data warehouse at TPRI.

Data mart construction: Building a data mart for each of the 21 district offices to distribute
data among each data mart.

Weather data integration: Since temperature usually affects power consumptions, this
project integrates the temperature data to facilitate temperature related studies.

User’s power consumption pattern revision: Previously, the construction of user’s power
consumption pattern is based on clustering of TOU data for each year. This results in some
clusters containing TOU data that are not very similar. This project revises the method by
first building a database of daily power consumption patterns. Then, daily power
consumption pattern IDs are used to describe a TOU customer. This way, the customers’
power consumption pattern can be described more precisely than before.

Web interface development: In response to the requirements of flexible queries and fast
responses, this project employs OLAP tools to assist analysis, and transforms the results into
html files for ease of publishing on the web.

Overall, the project will further improve the capability of data warehousing. Further, the
functions, that were previously only available to the data warehouse users, can now be extended to
local district offices through the construction of data marts.
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The Study of AS|a-PaC|f|c Regional Economy Development Trend

Abstract :

This study tries to analyze economic organizations and key countries of Asia-Pacific Area.
Besides, we also want to analyze energy market of Asia-Pacific Area. Mainland China is more
important in world energy market, especially to Taiwan Power Company. We also want to know the
future in energy market of Mainland China.

This study focus on analyzing energy economic affairs of countries in Asia-Pacific Area,
including America, Canada, Australia, Japan, South Korea, Mainland China, Hong Kong, Singapore,
Malaysia, Indonesia and Taiwan. We want to analyze energy economic affairs of these countries.

Ww also explore decisions from Organization, commercial or non-commercial, in Asia-Pacific
Area includes: Pacific Basin Economic Council, Pacific Islands Forum, Pacific Economic Cooperation
Conference, SAAEC, Asian Pacific Economic Cooperation, Association of Southeast Asian Nations,
Boao Forum For Asia.
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The Countermeasure of Tolls on Taipower Company for Right-of-way and Other Added Levies
Imposed by the Government

Abstract

This study conducts a complete analysis of right-of-way levies to be imposed by different levels
of government. Based on the reviews of relevant laws, regulations and implementing experiences of
other countries, the study assesses the potential impacts of such actions on Taiwan Power Company
(Taipower) from the perspectives of revenues and expenses, accounting, cost allocation, financial
indicators, and market operations. It then provides strategies in the areas of user charges and law,
cost-reflective electricity pricing, and administrative operations for Taipower to cope with the
potential impacts.
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The Establishment and Application for Database of Distributional Load in Electricity

Abstract

As the power distribution system of Taiwan Power Company, the data acquisition and
monitoring are well integrated but the storage and completeness of data and historical information are
not Well-planned. The purpose of this project is to add a new Data Collection Sever (DCS), which is
responsible for the data access of the real-time information from the DDCS & ADCS terminal
equipment in SCADA and storing the accessed data to the Relation Database (RDBMS) at a very high
speed, on SCADA system of the power distribution unit.

Data Collection Sever will record the data from the terminal equipment of DDCS and ADCS.
The database will access the report information which TPRI (Taiwan Power Research Institute) and
power distribution unit need via T-SQL language and send the information to the back-end TPRI
SQL server(ISDB) via intranet of TaiPower.

The back-end SQL server(ISDB) will access the historical information from front-end DCS,
besides we need to setup WEB solution to provide operation interface for user to access and inquire
the analyzed data.
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The Management of Accounting Information System

Abstract

The information technology is developed rapidly in recent years. The advantages of
information are not only that it simplifies complex processes and reduce labor cost, but also it
provides complete and instant information and analysis. Due to its various advantages, numerous
enterprises continuously import information technology to increase their competitiveness; for
example, ERP. Accounting is definitely a valuable piece, it provides numerical financial and cost
information. For managers, accounting provides important information for analysis and helps to
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 system the information is entered and the unorganized
state of data, 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, it will provide instant, effective, and precise analysis
method.

This research is mainly to make accounting cost and various monthly charts and information,
which are often in Excel or Word format, into SQL Server database by using information
technology. Also, by using data warehousing technology, one can swiftly move data and analyze
various accounting data from different year, the cause of doing this is because by using this way to
save data, the data in each separate report can be used swiftly and correctly. This plan utilize Online
Process Analysis to put basic information in Cube multiple dimension system, This will help the
process of reaching the goal of quick-search.

This research also studies the ability of user interface. Accounting personnel can use interface
to renew the unit name data and accounts lists. For the errors in the accounting data and the error in
amount of generation, one can design another data correction system. Each time’s renewal needed to
be recorded to ensure the data’s correctness and safety.
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The Establishment and Application for Decision Support System of Energy Saving in Electricity

Abstract
For efficient use of electricity and reducing the peak demand, Taiwan Power Company TPC

develops several kinds of energy saving projects. The energy-service group has been set up in the 22
district offices to support the energy services of the industrial and commercial customers 100kW
above . Some kinds of guide to energy use have been published and updated every year. TPC has set
up an electricity exhibition to promote efficient use of electricity. The call on system of efficient use of
electricity has set up to assist the service of customer at TPC. The energy saving has been popularized
fully from supply side and demand side both. In supply side, a main spindle is to rise the heat rate of
generation, to reduce line loss, and to improve power quality. In demand side, a main spindle is to
promote high efficiency appliances, to educate efficient use of electricity, and to reinforce energy
services to the large customers. However TPC lacks the quantity evaluation of energy saving to modify
her projects which have the maximum benefit. TPC needs a reasonable quantity evaluation model to
give service to end-user, to maintain market share, and to reduce the risk of business. The call on system
of the efficient use of electricity has been modified as the Web-based version from the DOS version.
The new system adopts three-tier infrastructure. The data-file needed is accepted from the information-
system of TPC by FTP, and is auto-transferred into the DB server. Two new functions, printer and the
evaluation of optimal contract-capacity, are available for users to supply more complete energy-used
information of customers. This research adopts the engineering method to set up the energy-saving
evaluation model. For the single appliance, the result of evaluation is accuracy. For the system or
factory, the model is modified using the electricity-consumed per unit product. More external factors
can be considered generally at this modification. These catalogs of home- appliance and corrugated
Machinery are collected for the reference of further study.
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BU|Id|ng and Application for Economic ~ Energy & Environment ( 3E Platform)
Integrated System

Abstract -

This study is to integrate database of maco-economic, industrial economic, energy and
electricity step by step. Based on this database, this study built forecasting models and simulation
models related to electric economics. Through these approaches, the changing effects of energy and
electricity policy to industry and Taipower Company were discussed.

This study includes two phases. In phase I (year 2003) , we introduced three database and
two forecasting models as follows :

(1) Database for maco-economic and industrial economic.

(2) Database for energy supply and demand.

(3) Database for electricity supply and demand.

(4) Forecasting model for fossil fuel price.

(5) Forecasting model for electricity load.

In phase II (year 2004 ) , we focused on environment impact model. We use Multiple
Objective Programming (MOP) method to minimize power generation cost and CO, emissions,
and try to simulate the following scenarios:

(1) Minimize power generation cost

(2) Minimize CO, emissions

(3) Minimize power generation cost and CO, emissions

(4) Change Industry structure

(5) The Forth Nuclear Power Plant can’t run on schedule

(6) Promote energy efficiency by 5%
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A Rationalization Price Study of Maintenance and Repair of the Transformer Equipments
in a Substation

Abstract :

In the capital-intensive technological industries, equipments are important assets and high value-
added sources. After long term using, equipments may inevitably break down, appropriate maintenance
is therefore needed for early prevention. Because of more than 37 suppliers of Substation Equipment in
Taipower and the price between them for maintaining the GIS & GCB has noticeable difference, so the
research about Price Rationalization for the Examination and Maintenance of Substation Equipment is
very important to enhance the service quality and increase the cost-benefit.

In light of this, we use Data Envelopment Analysis (DEA) method to find out the rationalized
expenditure item by item based on historical data. Taipower’s 161kv GIS equipment’s casual
maintenance was selected as a case study. The method proposed in this research can further be applied
in the future to determine whether the quotation provided by the maintenance supplier is acceptable or
not. Otherwise, our group also visited the companies in HSIN CHU Science-based Industrial Park and
TOKYO Electric Power Company to understand their methods and compared the procedures of
maintaining transformer equipments between domestic and foreign merchants. Then we propose some
viewpoints to Taipower.
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Home Energy Management System via Broadband Networks

Abstract :

In this research the Home Energy Management System (HEMS ) will be developed at
customers’ site in coordination with the "PoweR Window"(PRW ) of the "BROadband Network
based Utility customer Service System”(BRONUSS). Within HEMS, a communication system
for home automation as well as Terminal Control/Monitoring Units (TCMU) will be developed.
Corresponding to the different control or monitoring functions, TCMU can be configured as an
Analog Input (Al) node, Digital Input (DI) node, Analog Output (AO) node or Digital Output
(DO) node. With TCMU, the functions of direct load control and load survey originally designed
in BRONUSS can be both fulfilled through the proposed HEMS. A Human-Machine
Interface(HMI) and a transceiver for HEMS will also be developed in this project so that the
customers are able to control or monitor their home appliances and switches with PRW as well as
HEMS. HEMS will also provide the functions of recording and transmitting energy
consumption of large energy-consumed home appliances for TPC’s regular home appliances load
survey.
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Difference of Electricity Revenue Caused by Various Power Factor Definition

Abstract :

This paper is to investigate the contents, definitions and measurement of power factor values. The
average values of power factor are important in the revenue of large-size customers. However, traditional
definitions of power factors usually assume linear loads and neglect the effects of unbalance. So, some
suitable definitions of power factor are designed to reveal the actual load characteristics, considering
loading fluctuation, harmonics, and unbalanced loads. Then the power quality disturbances would be
improved in customers’ sides. In this paper, six definitions of average power factor, three by the IEEE
Standard 1459-2000 and the others based on fundamental components only, are compared. The
normalized harmonic and unbalanced powers are also given. From the computation results, the effective
power factor and the 2nd modified fundamental power factor could be suggested for revenue.
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The Demonstrative Project of Service System of High-Technology Customers

Abstract

Taiwan Power Company (TPC) has started to develop the “Broadband Network
Based Utility Customer Service System, BRONUSS ” since 2000. Currently,
BRONUSS is designed to provide four functions including direct load control, outage
detection, power information propagation, and load survey. In order to verify the
performance and efficacy of BRONUSS , twenty high tech industrial customers and
government customers will be solicited to install the “PoweR Windows” (PRW) and
to provide services with BRONUSS. The performance and test results will provide
important information and data for the commercialization of BRONUSS. To achieve
the aforementioned goals, the software systems in the main computer of control center
will first be integrated. Four TPC’s developed software systems including Direct
Load Control System (DLCS), Outage Detection Management System (ODMS),
power information management system (PIMS) and load survey management system
(LSMS) will be modified and integrated. Common database for these four software
systems will also be redesigned and implemented for the integration. The Data
DistributoR (DDR) will be upgraded to coordinate with the Virtual Private Networks
(VPN), which will be utilized as the communication networks for BRONUSS. In
addition, the software and hardware of PRW will also be upgraded to provide
integrated functions of monitoring, control, display and recording. A user-friendly
Human-Machine Interface (HMI) will also be designed to provide customer with
convenient and diversified services.
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Study of Load Survey Technology System for the End-use Electric Facility

Abstract
The load characteristics is important in system expansion planning, operation and
maintenance schedule, design of tariff structure, strategy of load management and load forecast for
the public utility. Load survey is a long-term job combined with power knowledge. For various
applications, the data sampled will be treated using several kinds of statistic methods, such as time
series, auto regression, etc. A project,”Design of load survey module and outage detection
module for the end-use electric facility”,has been studied at Taipower since 2001. The
developed”load survey module for the end-use electric facility”will be installed at the customer site.
For the different objectives of load survey, control center sends several varieties of command by
broadband network to set the monitoring period, sampling rate, survey range and the group-type of
customer. And the data sampled would be provided to the various application systems. In this
project, the Load Data Management System (LDMS) will be developed. The major functions are
as below:
1. Manage the load survey cases.
2. Design and develop the command format of load survey to meet the developed”load survey
module for the end-use electric facility”.
3. Transmit and record the load survey commands.
4. Store and decode the load survey commands.
5. Design and develop the communication system which transmits the load survey commands
by broadband network.
6. Design and develop the communication system which transmits the file aggregated to the
client.
7. Analyze and sum the characteristic of the cases ordered.
8. Develop the accident-treatment organization which treats the sampled data had not been sent
on schedule, account error, etc.
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To Develop the Technology of Interface of Meter Reading for Electric
Meter / Gas Meter/ Water Meter

Abstract

The Broadband Network based Utility customer Service System ( BRONUSS)
of TPC has been developed since 1999. BRONUSS has four subsystems : Demand
Response System ( DRS) , Load Survey System (LSS) , Power Information
Management System (PIMS ) and Outage Detection Management System (ODMS).
The customer load profile can be supported by integrating LSS and PIMS. Power
line carrier transceiver and radio transceiver are also designed in this project.
Communication functions for electric meter, gas meter and water meter are also
conferred to develop the available remote reading interface, which is the base of AMR
system.
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Load Survey and Research for Taipower System Feeders

Abstract

Load study can provide power companies lots of important information to support
various functions of power utility. Load survey has therefore become a routine
project for utility company to investigate the load characteristics of various customer
classes to enhance the power system planning, operation and design of tariff structure
for the accounting department. To identify the load characteristics of each service
district and whole Taipower system, the load survey study has been proposed in this
paper. The power consumption data of sampling customers was collected to derive
the typical load models of each customer class. The load composition of service
districts and whole Taipower system has been solved based on the total power
consumption and the load patterns of each customer class. For the application of
load survey study, the load characteristics of distribution sections is derived and
applied to solve the line loss and transformer loss of distribution feeders. The power
loss of different types of feeders is analyzed and more accurate estimation of monthly
system power consumption and line loss are obtained. It is found that the estimated
line loss, 5.03% line loss rate for year 2003, is close to the real line loss rate 5.44% of
task force of Taipower system loss improvement. To illustrate the proposed
methodology for distribution system loss analysis, twelve distribution feeders in
Taipower, which serve typical residential, industrial and commercial areas
respectively, are selected for computer simulation. By stratified random sampling
method, the customers in each service zone are selected for the installation of
intelligent meters. By analyzing the power consumption of the test customers and
service zones, the load characteristics of distribution feeders can be estimated more
accurately to support of line loss analysis for Taipower distribution system. By this
manner, the load characteristics of customers and distribution feeders can be
identified for system line loss analysis, system load composition to enhance the
application of load survey study.
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Development of Extra High Voltage Customer Electric Energy Control and
Management Service System

Abstract

In response to competed power market, Taipower is urged to proceed the project of
the implementation of Extra High Woltage (EHV ) customer electric energy control and
management service system to save rational electric charge, to reduce system peak loading,
to enhance the content of customer service, and finally to keep customer. Based on the
load characteristics and load behavior of EHV customers, this paper designs and develops
customer electric energy control and management service system. The first part of the
proposed system is GSM based demand control and data acquisition system which includes
the functions of optimum demand contract evaluation, GSM wireless data transmission
interface, microprocessor based demand controller, and PC based connection management
software. 12 representative customers are selected for on site testing and operation, to
demonstrate the practicality and effectiveness of developed system. The second part of the
proposed system is EHV customer information service system which is client server
structure and is developed by VB language. The customer information service system
includes the functions of load characteristics query subsystem, electricity charge
computation subsystem, interruptible load schemes selection subsystem, feeder information
subsystem, customer selection subsystem and load simulation subsystem. Testing results
shows that the performance of the proposed system can be identified.
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