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Analysisand Mitigation of Voltage Dip Caused by Lightning Fault of Transmission Lines
Nearing Tainan Science-based Industry Park
Abstract

The total and annual average numbers of lightning strokes in Tainan area for the past 13 years
are both the second serious area in Taiwan. Lightning strokes usually cause the short circuit faults
which resulting in outage or voltage sag in power system. The probability of lightning and the
simulations of voltage dip caused by lightning strokes nearing Tainan Science-based Industry Park
are performed, and the mitigation methods are suggested for power quality improvement.

13
34¥k16Vlk 9
50%
1. ASPEN
2. ATP 345kV 161kV
3. 345kV 161kV
161kV E/ S
B T T ElS
345KV -_345KV
345KV T :éﬁ#ﬁ E E I.II'I_ |
. NN
ATR /\ #5 E:....EE _'-_1_ b/s HE i I'.i
E/s I BS § i g Kv (] : |
ek Ty g R E H 1)]
I e und £ B , i 8 '
: —_— Iﬂ ﬂ [
—_— TLE ) 'E § |
i g _j_ N\ i | Fa
pIs E: ‘\ ¥¥ 1

ATPDRAW



Enhancement of Real-time Monitoring System of TPC Power System

Abstract

After the addition of three new remote Phasor Measurement Units (PMUSs) and the connection of
two existing individual PMUSs, the enhanced real-time monitoring system now has ten remote PMUs
installed in the following locations. Lungtan, Omei, Chungliao(2 units), Chiamin, and Lungchi(3 units)
345kV substaions, and 2nd and 3rd nuclear power plants. The two central control units are located at
Central Dispatch/Control Room in TPC headquarter building and Electric Power Research Lab of
Taiwan Power Research Institute (TPRI) respectively.

By the appying phasor measurement techniques, the main functions of the enhanced real-time
monitoring system include: (1) real-time status monitoring of TPC power system; (2) recording of
power system dynamic behavior; (3) recording of power system transient events; and (4) analysis of
measured data of steady-state phasor, dynamic behavior and transient events. At the same time,
authorized users can access, analyze and display measured data stored in the database of monitoring
system viainternet Web server.
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Optimal Shunt Reactors Planning of Taipower Transmission System

Abstract

This paper is a study of transmission and substation planning project. Owing to the
difficulties build in the overhead transmission lines, there are a large number of
underground cables to be used and cause many buses over-voltage problems. The genetic
algorithm is proposed to find optimal shunt reactor dispatch for off-peak power system to
reasonable bus voltage range. The dynamic stability is simulated to power system with
shunt reactors. The genetic algorithm has the advantages of convenient, easy to access, and
fast. Simulation results show that the proposed algorithm has good performances on the
power system.
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The Analysis of the Capacitor Charging Resonance by Power Line Cablesin Hsinchu Science-

Based Industrial Parks (HSIP) Area
Abstract

In this project we used EM TP to establish the simulation models of 161kV underground cable loop
1 2 and 69kV underground cable loop 1 2 at Hsinchu Science-Based Industrial Parks (HSIP). The
thesis focuses on analyses of switching surge and harmonic resonance caused by the cable charging
capacitor. The evaluation results which can provide the fabs with an operation guide to avoid damages

by switching surges and harmonic resonances are presented.
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The Resear ch of Transmission Line Outage Situation of No. 3 Nuclear Power Plant by
Using Fault L ocating Technique
Abstract

This project is to provide the 3 Nuclear Power Plant’s 345kV transmission lines best
maintenance season by using traveling wave fault location system and lightening acquisition system.
Two traveling wave fault locators were installed in the 3 Nuclear Power Plant and Lungchi EHV
Substation, and the testing results shown that those fault locators can detect the fault location precisely.
The new type of Fault Analyzing System and Technology FAST , which developed by Chubu Power
Company and Hokaido Power Company was surveyed.
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The Resear ch and | mplementation of the Recording System for Sequence of Events
in an Area Power System

Abstract:

We take aim at designing a sequence of events system for an area power system.
There are two main parts in this system: one is the recording system and the other is the
remote data acquisition system. The recording system consists of all the recorders that are
set in many places. It records the events occurring on the power system. The remote data
acquisition system consists of human-machine interfaces. It gathers events data from all
recorders through communication system. We have established a sequence of events system
for the power system of Eastern hydro power plants. There are 13 recorders and 4 data
acquisition devices in this system. The system is put into the SCADA system which is in
Eastern hydro power plants.
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The Study of Taiwan Power System Stability

Abstract

After 729 event and 921 event in Taiwan power system, how to stabilize the power system has
become a significant issue for Taiwan Power Company. In addition, during the period from the years of
2003 to 2006, the characteristics of Taiwan power system will become very different from those of the
previous system in such areas as power flow, stability, fault current, reactive power compensation etc.
Therefore, the objectives of this project are to conduct power system analysis for the year of 2003 and
2006 and to propose useful schemes and implementation. The project will proceed as following: firstly,
the power system model will be established; then, power system anaysis will be conducted using
Windows PSS/E; and finally, the useful schemes and implementation for planning, dispatch, and
operation will be proposed.
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The Study of Control Cable Damage of Chia-Yi P/S

Abstract

The electrical fire analysis has always been an uneasy task for engineers. If an electrical fire occurs, the
fire scene is often destroyed after the fire is put off. The evidence becomes unclear, because the true causes are
seriously ruined and hard to be identified. This research presents a study for analyzing an electrical fire accident
occurred in a Taipower substation. Since the fire only spread in a limited cable tunnel area, where many cables
were laid together, it is very difficult to find out the true cause of the fire accident. The authors intend to give a
systematic point of view for solutions of this investigation throughout a detailed analysis on those burned
control cables. Traditionally, approaches for estimating cable aging conditions include AC test, DC test,
insulation resistance measurement, continuity test, and construction examination. However, the testing results
obtained from conventional approaches could neither give enough evidences for cable aging conditions nor
improve the ability of quality estimation. Therefore, these old methods remain in a massive viewpoint and are
not suitable for prediction of cable aging conditions. To overcome the drawbacks of conventional approaches
for identifying electric cable aging, this research also presents a new method that combines electrical, chemical,
physical and photo-chemical analyses. Then, suggestive guidelines for identifying aging of cables made from
different insulation material are given.
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Feasible Study on Underground Distribution Lines Detection Using Non-destructive M ethods
Abstract

This project is to study nondestructive methods to evaluate the possible applications of underground
distribution lines location. The culvert design rules of distribution system are studied and generalize the
features of the culvert for locating. Also, the operation problems of the location equipments current using
are evaluated. Besides, Ground Penetrating Radar is applied to underground distribution lines locating in
laboratory field and the streets of BanChiau city. The underground distribution lines locating technique
set up in this study may be applied to district offices of TPC for reference.
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A Sudy of Power Line Communication Technology and Application
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  worldwide and the performance of trial sitein Taipower have also been described.
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The Implementation of The Fiber Optic Communication Network in Longen and Tonman Area

Abstract

In order to solve the existing communication problems of the old leased lines which connect the
PLCs from three and six hydraulic power plantstoL ongen and T o n ma n subcontrol center
respectively, we implement a fiber optic communication network in the above areas. By using
multiplexers, the network provides two serial interfaces for PLC communication and two Ethernet
interfaces for OA application and video surveillance system in the near future for each power plant . In
this project, we transfer the communication media from copper twisted wires to fiber optic
successfully without changing any hardware and software of the existing PLCs.
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Perfor mance Evaluation for Energy Savers

Abstract

This project aims at evaluating the performance and impacts of power savers. The so-called power
savers are power factor regulators or voltage regulators functionally. Firstly, some exaggerated words
about the specified function of power savers were clarified. Then, many factors of such regulators
affecting individual and aggregate appliances were a'so measured. After comparing the data with those
of the other organizations, the performance of each type of power factor regulator or voltage regulator
were clarified under different conditions. Finally, the impact of such regulators was also stated in this
project.

@ Q)]

€))

9. @

€))
@




Studies on Power System Operation Problemsof King-Men Area

Abstract

The security and stability problems of Kin-Men power system, after commissioning of the 1st and
2nd stages of units in Tashan power plant, are fully examined. The major contents and achievements
include (1) device modeling, parameter check, and data file setup for all study cases, (2) power flow
analysis, short-circuit current calculation, system stability simulation, and protection relay coordination
for different system load and generation conditions.

From the study results, concluding remarks and recommendations on system operation and
planning are given. They are valuable for the authority to prepare the preventive strategies and
corrective actions.

c) (|l sOpatation)

22.8 kv 22.8 kv 22.8 kK
G#1 G1 #1GMTR

13.2 kV 10 MVA

[8145 kw
Z I
G#2 G2 #2GMTR
[8145 kw 13.2 kV 10 MVA T
S '

G3 #3GMTR 26 MVA L1
8145 kW 13.2 kV 10 MVA

[ -&
G#4 Ga #AGMTR #2MTR o
8145 kW 13.2 kV 10 MVA 2O
& H 1=}
G#5 G5 #5GMTR
8250 kW 13.2 kV 10 MVA p
& |
G#a G456
G#6 G6 #B6GMTR #IMTR L Gus 3488 KW 3.3 kv H#1MTR
8250 kW 13.2 kV 10 MVA 8 MVA 12 MVA
| Gue 3488 kw ®7
o— ! &} T S i T B | S
GH7 G7 #7GMTR @ L1
8250 kW 13.2 kV 10 MVA #2MTR
O 8 MVA L2 G#l 6123

@
¥
-

| % G#z 3168 KW 3.3 kv #2MTR
Gs #8GMTR Gu3 3168 kW () 12 MVA
KW 13.2 kV 10 MVA 3512 kw a
' &

| U L2

4
9l




22 11;3 ,};L;};J;’# Sl At A =

e

L

A Study on the Focus Group Interview (FGI) of High-Tech Users
in Hsin-Chu Science-Based I ndustrial Park

Abstract

This study is going to use Focus Group Interview approach bases on seminar held by impartial
third party to discuss solutions about on events of outage and voltage dip. Taiwan Power Company
can collect the opinions about events of outage and voltage dip from MDS to benefit sale promotion
in the future. Moreover, the information from this seminar including business opinions, suggestions

and considerations etc. al provides references for planning future strategy.
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110V 220V

To Study the Feasibility of 110v Customers Upgrading to 220v

Abstract

To meet the growth of Taiwan’s electricity demand and the increasing number of electricity
consumers, Taiwan power Company (Taipower) is considering upgrading the customers
voltage. To upgrade the customers' voltage can decrease the network loss, improve the quality
and reliability of electricity supply, and save the utilities distribution investment . This project
studys the feasibility of 110V customers upgrading to 220V, and the result of this study will be
useful for the Government’ s reference.
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GCB

A Study of Diagnostic Strategy on GCB for Shunt Reactor Switching

Abstract

In this paper, the EMTP was employed to ssmulate and analyze the circuit breaker used for shunt
reactor switching in order to rebuild the transient phenomenon. Then, sensitivity analysis of system
parameters has been carried out to discuss the influence on transient conditions. Finally, simulations
were carried out for the opening resistor and the metal oxide varistor to verify the effectiveness on
suppressing the transient recovery overvoltage of the circuit breakers.
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345kV GI S

The Study on the Improvement of the Affect of Main Transformers by Switching Sur ges of
345kV GISin Ming-tan Power Plant

Abstract

The main transformers of Ming-tan Power plant have broken down for several times since its
commercial operation. Beside that, the meantime to failture is getting shorter and shorter. After through
real acquired surge waveforms at GIS and primary side of transformers then analyze surge parameters,
which showed surges type was very fast transient over voltage-VFTO and contained a high peak value
and fast rise time characteristic. The study adopted VFTO on line synchronous measuring technique to
acquire VFTO waveforms and analyze the phenomena of the operation of GIS. For avoid VFTO impact
transformers to cause breakdown and reduce power supply loss, the study setup a Line Impedance
Stabilization Network (LISN) structure at 345kV side to suppress VFTO and to analyze the suppressed
effect. LISN structure has been setup for about two years up to now; the function can affect on
suppressing VFTO, and cause transformers running smooth. For pragmatic solution, the study has some
contribution and result.
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OPGW

The Study on the Influence of Overhead Line and OPGW by Short Time Overload
and Short Circuit Current.

Abstract

The short time over current performance of overhead transmission line and the short circuit
capability of Optical Ground Wire(OPGW) are important factor at transmission dispatching.

We describe the test standards and specification of the OPGW and study a few calculation
methods for evaluation of the rated tensile strength, E-modulus, thermal expansion factor, DC
resistance, short circuit current and thermal capability especially at 1%t limitation characteristics on
this paper. These parameters are very important reference data for purchasing and designing of the
Optical ground wires.
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The Study on Diagnostic Strategy of Switching Surge at Jia-Ming E/S.
Abstract

The electronics fault indicator is often malfunction triggered when the overhead line energizes or
the circuit breaker performs its ON-OFF operations at Jia-min primary substation. The concentration
fault indicator is used to monitor the circuit breaker and line side operation status. The main purpose of
this study is to monitor and diagnose the fault indicator malfunction trigger source and the
electromagnetic interference model, such as the switching surge in common mode and differential mode
affectivity. We follow the standard testing procedures to examine the fault indicator surge protection
level, and hope this study will promote the protection performance on the fault indicator as well as
increase the operation stability of the electronics devices using in power system.
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The Study of the On-line Detection of High Voltage Arrester

Abstract

There are many diagnosis methods for monitoring the zinc oxide surge arrester, such as
fault indicator, isolator, surge counter, temperature monitoring, total linkage -current
measurement and resistive linkage current monitoring. The resistive linkage current monitoring
method is one of the most effective and suitable methods for high voltage substation on site test.
We describe the resistive linkage current monitoring method by both directly measuring the
resistive linkage current and theoretically transfering from third harmonics of linkage current. It

includes an operation manual for on site test also.
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2003

Construction of 2003 Lightning Detection Data in Taiwan Region

Abstract

The Lightning to Ground Flash Observation System consists of a set of Position Anayzer
and a set of Data Analyzer which are installed in Taiwan Power Research Institute and six sets of
Directions Finders which are installed in Ilan, Yangmei, Nantou, Wusantou, Pintung and Taitung
respectively. This system is applied to acquire the lightning occurrence data in respect to date,
time, location, current peak, polarity and multiplicity in Taiwan Region 2003.
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345KV 161KV

The Study of Whether to Add Surge Suppressersat L ow Voltage Side of
345KV and 161KV Transformersin TNP

Abstract

In the 3A outage event of the Third Nuclear Power Plant, the investigation teams suggested
Taipower to evaluate the feasibility for installation of surge arrester at the low-voltage side of 345kV
startup transformers. The project intends to conduct this evaluation. The evaluation includes the data
collection of nuclear plants of developed countries such as U.S. and Japan on their arrester installation
status, and the field measurement as well as the numerical simulation of switching surge at Third
Nuclear Plant. The evauation results can support Taipower’'s decision on whether to install surge
arrester at the 13.8kV and 4.16kV sides of startup transformers.

3A 345kV
345kV 13.8kV 4.16kV
345k V
1.
2.
3. 4. 16k3M5kV
4 . E/'S 345kV
4. 16kV
5 4. 16kV 4. 16kV
6 .
7.
8 . 345kV¥61kYV
9. 5
1. 318 345kV 345 kV 13.8kV
4. 16kV 318
2. 13. 8k4V. 16k V




( )

Development of Off-line Real-time Optimization System for Oper ations of
Talin Unit No.1 Boiler

Abstract

The goal of this study isto develop a boiler performance optimization system for Talin
#1. We used ULTRAMAX as a tool, installed it in an off-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 0.4% in boiler
efficiency while meeting pollutant emissions and other operation constraints. In addition, it can
provide immediate operation guidance based on changesin quality of the co-fired coals.
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#1 #4

The Slagging I mprovement Resear ch of #1-#4 Boilers of Taichung Power Plant

Abstract

To comply with the SOx emission standards issued by EPA  amost al the pulverized coal-fired
power plants of TPC have adopted low sulfur coals to generate power since severa years ago. Being apt
to slag of these coals while burning, there are many problems derived besides decreases of efficiency.
This research aims at exploring solutions to mitigate, and the results indeed demonstrate that through
appropriate additives injection, the slagging problem may be solved by ourselves without help from
outside. By several stages of parallel field test conducted in #2 unit of Taichung power plant using
approximate and purchasable raw material, not only both results and mechanisms which have been
thoroughly justified the feasibility of some commercial additives are discussed. This research also
disclose that by using our prepared reagents, both the preliminary field test results of Shinda #1 unit and
Linko #2 unit do demonstrate some extent of success and promising future.
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#2- 3
The Simulation and Analysison the Flow Field of CWP Intake Sump
in the Hsieh-Ho Power Plant

Abstract
After the new traveling screen had been replaced by central-flow type for the #2 and #3 CWP
intake in the Hsieh-Ho Power Plant, we found that the amplitudes of CWP vibration in both axial
and radial directions have increased significantly.

For the operational safety and efficiency, it is necessary to evaluate and study the possible
causes and its effects on the CWP. Furthermore, some suggestions of design and implementation
have been proposed for the improvement. The study includes two parts. one is to rearrange the past
experiences and international standards from public references, and the other is to approach through
CFD simulation and on-site test data analysis. The results will then be used to propose the way to
mitigate the CWP vibration.
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The Resear ch of Gas Turbine First Stage Blade Refurbishment in Nan-Pu Power Plant

Abstract

A severe coating separation and crack caused by thermal mechanical fatique and high
temperature oxidation was found at the first stage blade of gas turbine in Nan-Pu power plant.
Creep and hot corrosion attacked those blades after long term exposure to the high temperature
environment. It is necessary to refurbishment the blades in order to insure the operation safety
and blade durability. This investigation includes the microstructure change analysis of the blades
and the refurbishment procedure. The first stage blade refurbishment technology consists of
incoming inspection, preparation for repair, repair blending/welding, vacuum plasma spray and
quality testing. The results of the project have applied to the first stage blade refurbishment in
power plant. It not only reduced the maintenance cost, which used to call for original
manufacturer to help, but also promoted the self-maintenance ability in Taiwan Power Company.
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The Development and Setup of Parallel CFD Technique

Abstract

The major objective of this project is to parallel the computational fluid dynamics code
YFLOW developed earlier. Four kinds of paraleled strategies of the code on the Beowulf cluster
have been implemented. The computation of a water pump, including its intake tank of a power
plant has been carried out to examine the performance of the paraleled code. The parallel
computation strategy |1V, that has paralleled all computation intensive subroutines and distributed the
host CPUs handling the common nodes, makes 13.32 speed-up or 83% parallel computation
efficiency when 16-CPU is used.
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Rotating Machinery Vibration Analysisand Modeling Resear ch

Abstract

To enhance rotating machine performance, it is essentia to adopt approaches like modeling
and analysis, real-time monitoring, malfunction diagnosis, and rotor status assessment. Among
them, rotordynamic modeling and analysis is the theoretical and integration basis for other
techniques.

Main effort of thisR & D project is to add new functions on existing AESOP program that
can effectively analyze eigensolutions (dynamic characteristics), and unbalanced response (critical
speeds) of arotor. The platform is user friendly, and provides reliable as well as highly efficient
solution modules.

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 new graphic user interface (GUI) pertinent to AESOP operation is integrated
to facilitate user applications. This updated AESOP program has been successfully implemented
and self-verified. It has been applied to analyze Taichung Unit #5. The results show excellent
agreement with test modal parameters of subsystems, rotor train critical speeds, and bearing
vibration responses under various operation conditions.
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A Study on Aeroelasticity and Forced Response of Turbomachinery Rotor Blade

Abstract

This research will adopt cyclic symmetry method to analyze the stability and forced response of
turbomachinery rotor blade. Comparison was made between our results and model of two dimension
cascade blade which was proposed by Smith. We also use turbomachinery rotor blade as an example to
validate the feasibility of cyclic symmetry method. Results show that good agreement of this method
with blade alone analysis. Therefore, we will adopt this approach method to analyze the stability of
single mode and complex mode of rotor blade vibration. Moreover, we will adopt the wake model to
simulate the flowfield perturbation. Thus, we will have enough information to predict the forced

response of rotor blade. Comparison of forced response strength will be made among different sources of
flowfield perturbation.
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The Establishment of a Standard L aboratory of Heat and Flow M easur ements

Abstract

This project is to establish a heat-flow experimental and analysis laboratory which will be
used to perform the needed research tasks connected to the boiler system of power plant. The
equipments in this laboratory include a velocity measurement system (Pitot tube, Hot wire and
film Anemometers, Laser Doppler Velocimetry, Particle Image Velocimetry.), a temperature
measurement system (Thermocouple, Hot wire Anemometers) and a sensor repaired system
(Thermocouple, Hot wire) etc.. The main functions of the lab. include measurement system
establishing, flow measurement and analysis, temperature measurement and heat analysis and the
prototype models test on the heat & flow fields.
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burner rumble
The Root Cause Analysis and Prevention of Burner Rumblefor Oil-fired Boilers

Abstract

The purpose of this study is to investigate the phenomena of burner rumble for oil-fired
boilers. The root causes analyses and prevention of burner rumble occurred in the oil-fired boiler are
studied. It is found that burner rumble occurred due to combustion instability/abnormal, which is the
result of wrong flow rate distribution of fuel and air. It is concluded that burner rumble can be
prevented by a good low NOy burner design. However, if the burner is designed well for the bailer,
the burner rumble can be avoided by the corrected settings for the burner openings of (1) core air
dampers, (2) diding air dampers, (3) adjustable air vanes and also for the openings of low NO, OFA
ports. It is necessary to readjust the settings in case that the combustion goes abnormal .
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Sudy in the Protection of Boiler Tube by Erosion-resistant Coatings
Abstract

The literatures revealed that the tube thickness wastage caused by fly ash erosion could be
aleviated by some coating processes. The anti-erosion resistance of three popular thermal
sprayed coating materials including self-fluxing alloy, HVYOF Chromium carbide and HVOF
amorphous F e - Cwere Bvaluated and compared in this project. Through 2 years field test in
50MW coal fired boiler, coating thickness variation on each waterwall tube panels and
economizer tubes were measured. The benefits/cost analyses were aso included in the research
report.
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Application Study of the Hardfacing Componentsin the Li-Wu Hydro Power Plant

Abstract
An induction fusing and temperature monitoring system had been established in this
research to build awear resistant overlay onto the surfaces of the whole set of components used
in the Li-Wu hydro power station. The concerning parameters such as power, scanning speed
which have strong relationship with the fusing effects were also studied. The conclusions of this
research include:

1. Unlike traditional flame fusion, nickel-based self-fluxing coating sprayed on the large
components and then fused by coil induction can achieve high adhesion strength and high
dense structure. The longer maintenance period of utility could be expected.

2. Intheinduction heating process, the surface temperature and film properties are evidently
affected by the input power and scanning speed of coil. The heating pattern can be
adjusted under suitable arrangement.

3. Intheinduction heating process, the shorter the dwelling time in the high temperature, the
finer grain size of eutectic phase and hard precipitates can be observed.
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Establishment of Torsional Natural Frequency On-line M easuring and Monitoring System
for NPS#1 STG Rotor

Abstract

TPRI was committed by Taipower's NPS#1l to establish the torsional natural frequencies
monitoring system of the steam-turbine-generator rotor and standard repair procedure to fit their future
requirement for continued monitoring the rotor torsion. Both the measurement and the mathematical
modeling were carried out by using NPS#1 steam turbine generator as an example such that the results
can be verified by checking against those obtained by the manufacturer.The result of torsion
measurement showed exactly the same natural frequencies as obtained by the manufacturer previously.
This means no significant changes in both the geometry and material of the rotor had occurred since the
previous measurement. All natural frequencies were well away from the avoidance range. The simulation
showed essentially the same mode shapes of torsional vibration as the manufacturer's. The natura
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
will be able to fulfill the power plant's requirement.




The Shaking of the Off-Gas Stack of the 1st Nuclear Power Station—Its Root Cause Analysis
and Recommended Corrective Action

Abstract

The Off-Gas Stack of the 1st Nuclear Power Station experienced an apparent shaking motion
by wind in Nov.2000 after the end of a typhoon period. To investigate the cause of the shaking, we
established a finite element model, surveyed the possibility of flow-induce vibration, and then
analyzed the static and dynamic behaviors. The study result showed the most probable cause was the
flow induced votex with an oscillating frequency of about 1.2 Hz which coincided with the first
bending natural frequency of the stack. Due to low damping characteristic of the steel structure, high
amplification factor of vibration at resonance was expected. It was recommended to install a remote-
monitoring system to watch its motion from within the plant and the research unit and to set suitable
alarm conditions
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Analysis of Root Cause for Crack on Circulation Water Pump for KUOSHENG Nuclear
Power Station and Fluid Dynamic Force

Abstract

Circulation Water Pumps are very important in Nuclear Power Station. Cracks at CWP often make
high vibration and we must trip the unit even when it getting worse. We make research to find the root
cause for Crack when the number of impeller was changed from three to four. Finally we will make
some suggestions to prevent the crack initiation of impeller again. The major topics considered in this
study are followed:

1. Measure the geometric datafor CWP, check its crack surfaces and make tests to find its mechanical
properties.

2. Find thefluid dynamic force.

3. Usefinite element method to make mechanical analysis.

4. Make conclusions how the centrifugal force and steady water pressure affects the CWP and find the
root cause for crack on 4 blades CWP.
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Life Evaluation of the Reactor Re-circulation Pump Shafts of the 2™ Nuclear Power Station

Abstract

Four circumferential cracks were identified on the shaft surface of #1A reactor re-circulation pump
through ultrasonic inspection. 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 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 3.5ksi peak to peak to be
conservatively estimated based on actual vibration data, the range of stress intensity factor A K 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 0.85 inch.

32.1 ksi 30 ksi
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Digital Replacement of Plant NSSS | & C Systems for Maanshan Nuclear
Power Station Training Simulator

Abstract

The project “Digital Replacement of Plant NSSS 1& C Systems (DPCS) for Maanshan Nuclear
Power Station Training Simulator” is Task 4 of the project entitled as “ Technology L ocalization for
Nuclear Plant Simulator Maintenance and Upgrade, Phase 2”. It is mainly the associated training
simulator modification work along with the main project of digital replacement of 7300 series in
Maanshan nuclear plant. It has four magjor work items: (1) Planning (2) Development and stand
aong test of digital feedwater and NSSS control system simulation software (3) hardware
modification and Integration; (4) Operator training and final acceptance test.
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500 MW

Geometry Measuring and Basic Geometric Design Analysisfor the
Reverse Engineering of 500MW Steam Tur bine/Gener ator

Abstract

Applying reverse engineering technology with software FARO AnthroCam and SDRC/ |-
DEAS is the best way to create a series of 500MW turbine/generator unit solid models of rotor
system of turbine/generator which includes high/intermediate pressure turbine, low pressure
turbine, generator, exciter and bearings. Using the geometry models to build the mesh of finite
element for the pre-processor of the simulation analyses that is the platform of total solutions.
Under the solid models platform we can make correctly physic models of the thermoflow analysis,
mode analysis, stress analysis, structure analysis, crack, and fatique analysis in rotor system of
turbine/generator, then to simulate the rotor dynamics behavior, root cause of crack analysis,
remaining life evaluation... etc. can go on, therefore the correct geometry models are basic of the
analysis, also decide the analyses resullt.
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Developing Approach of Energy Storage from Wind and Solar Energy

Abstract

The only electricity storage method used in Taipower is pumped-storage hydro. Conventional
pumped-storage hydro used two water reservoirs, separated vertically. During off-peak hours water is
pumped from the lower reservoir to the upper reservoir. When required, the water flow is reversed to
generate electricity. A demand for clean, diverse sources of electricity. Solar and wind energy is the
fastest-growing type of energy generation in Taiwan and around the world. Althought on the basis of
fully developed technique, they still hard to supply electricity as stable as thermal power station since
the essentially reason. Therefore, investigating new electricity storage device to stabilize renewable
power supply source is major purpose of this project.

Secondary zinc air battery is one of the candidates for electricity storage device. The advantages
of the Zn-air battery are the high energy density; low cost of electrode materials, and the
environmental trendily especialy it can be recharged by the mechanically recharge method or
electrically recharge method. We had installed 7kW/24kWh zinc air electricity storage testing system
at TPRI in 2003.
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Photovoltaic Demonstration System at Talin Power Station

Abstract

This project has set up a 10kWp photovoltaic (PV) power system at the Training Center of Talin
Power Station in Kaohsiung. 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 information 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. Introduction of the
power system, instant monitoring data and the request of power generation statistic are included. The in-
time working state of the systemis also shown using a LED board.
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System Design and Installation of a PV Demonstration Project at Nantou District Office

Abstract

This project is to set up a 10kWp photovoltaic (PV) power system. The 10KWp PV power
system which has grid-connected function is designed in this work. 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, this project is to establish demo system and software to offer the demonstration and
information request of the PV power generation system to the public as well. Introduction of the
power system, instant monitoring data and the request of power generation statistic are included in
the web site. The in-time working state of the system is shown using LED board.
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Evaluation of the Power Quality in Peng-hu’sWind Power Plant System

Abstract

Wind Generation (WG) is one of the important objectivesin our country’s energy development policy. The
WG is relatively unstable comparing to the traditional energy resources, and its characteristics of feeding into
the grid are quite different. In this study, we use the Peng-hu grid with four wind generators capacity rate
13.6% asa case to simulate and understand the impact of additional four new units fed into the grid. The power
quality of wind turbines is measured and analyzed. Finally, the experience of system impact of the Peng-hu grid
is proposed as areference to Taipower system which the wind power will be fed into in the future.
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Evaluation of the Impact Caused by Wind Power Plantsin Distribution System

Abstract

Wind Generation (WG) is one of the important objectives in our country’s energy development policy.
The WG is relatively unstable comparing to the traditional energy resources, and its characteristics of feeding
into the grid are quite different.

This paper aims at studying and integrating the last released regulations including both “the technical
rules of renewable energy generation connected to the Taipower transmission and distribution system” and
“ the technical rules of cogeneration paralleling to the power system” so as to provide a useful reference for the
public.

In order to understand the current status and the characters of WG in our country, we use Peng-Hu grid
with four wind generators  capacity rate 13.6% as a example to simulate and understand the impacts of
additional four new units fed into the grid. The system quality impacts of wind power including Induction
Generator (1G), and Synchronous generator (SG) were measured and analyzed. Finally, the conclusion of the
study will be formulated as one of the references to the evaluation of the impact.
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An Assessment of Feasibility on Power Generation from Bio-energy in Taiwan

Abstract

The results of this study are as follows

1. Waste fuel generation will provide 0.93%/kg benefits for current big style incinerators. While
taking it as renewable energy favor, the benefits will increase to 1.13%/kg.

2. Taking the environmental risks into consideration, neither incinerators nor waste fuel generation
can meet economic effect, but if we neglect this factor the incinerators generation will be
economically feasible.

3. The sufferings of current waste energy development are 1 unstable supply of waste sources,

2 lack of investing motivation; 3 thelimitations of codes and residents protest.

4. The possible strategies of waste energy development include 1 exploiting the extent of waste
energy application; 2 establishing waste energy application data bank and cooperating
techniques transportation between industries; 3  enforcing the roles of government.
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De - NOx

Life Assessment about Catalyst of De-NOx System in Taichung Thermal Power Station

Abstract

Taichung power station has eight operating Selective Catalytic Reduction (SCR) installations
that can reduce NOx emission successfully. For utility boilers where the SCR catalyst is installed,
catalyst can be deactivated by complex of several causes. The aim of this study is to recommend
appropriate timing of deactivated catalyst replacement and the replaced volumes.

Basing on the experimental results, it is revealed that when adding some new catalyst layers of
unit No.7 then the De-NOx efficiency increases simultaneously. The deactivated trend of unit No.7
shows that the catalyst layers of system can be used for at least 2 3 years. Because the De-NOx
efficiency data of unit No.3 are inadequate, it is difficult to evaluate life of catalyst layers. But
according the deactivated trend right now, it shows the catalyst layers of unit No.3 can be used for at
least afew years.
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Establishment of Integrated Processfor the Fixation of Carbon Dioxide
and Desalination of Sea Water

Abstract

In order to achieve the purpose of performance evaluation of proposed method basing on the
economic scale operation, the establishment of an integrated process for the fixation of carbon
dioxide and desalination of seawater is carried out in this study for a three-year period. In the first
year, the proposed integrated process with bubbling reactor at 20 tons seawater capacity has been

built.
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Study on Vetiver-grass Multiplication with Flue-gas CO2 and Bottom Ash

Abstract

The objectives of this research are to utilize the carbon dioxide in flue-gas and bottom ash to breed the
seedling of vetiver, and then to use vetiver to develop the techniques of soil conservation and check
winds and control sand. Based on the environment CO, concentration 350 ppm, when the CO;
concentration between 500 ppm and 1000 ppm was kept with the flue-gas from the combined-cycle
units of Hsinta power plant, the growing rate of vetiver would increase with the increasing CO;
concentration. Planted along the lower end of the collapsing land on the near brink of lake, the vetiver
still grew well in such an infertile area. Based on the successful experience, the vetiver can be applied
confidently for the purpose of soil conservation.
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Supercritical CO; Extraction of DHA from Marine Microalgae and Its Benefit Assessment
Abstract

The marine microalgae fixation system is to reduce the greenhouse gas emission, especially
carbon dioxide CO;, from power plant. The marine unicellular microalgae, Isochrysis sp. CCMP1324.,
produce natural oil. According to analysis, total natural oil in Isochrysis sp. CCMP1324. account for
26.83  of dry biomass and DHA content is 13.76  of natural oil.

The marine microalgae cultured largely under control could be utilized as an alternative source of
the o3 fatty acid. Since phototropic microalgae like Isochrysis sp. CCMP1324. utilizes CO, as the
main carbon source, its mass cultivation can lead to considerable reduction in the volume of CO, in the
atmosphere, besides yielding bioactive compounds like Docosahexanoic acid (DHA).

Several advantages are obtained when using carbon dioxide in supercritical fluid extraction

SFE non—toxic, non—flammable, inexpensive, low chemical reactivity, critical condition easy to
reach and high diffusivity. The objectives of this study were to investigate the relation between
unsaturated enzyme activity and DHA production of Isochrysis sp. CCMP1324, the motile intensity of
Isochrysis sp. CCMP1324. to identify the suitable culture medium for maximum algal yield, and
extracting lipid by using SF CO, Supercritical fluid CO,

The results showed that higher motile intensity indicated higher metabolic activity leading to a
higher algal yield, the unsaturated enzyme activity exists in Isochrysis sp. CCMP1324.during
stationary period cultivation, and higher pressures led to a higher efficiency in SFE of lipid from
Isochrysis sp. CCMP1324..
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Assessment the Under ground Cable Destroy by Subterranean Termite

Abstract

Power transmission lines are increasingly placed underground, and the low resistance of some cable
covering materials to termite attack has led to costly failures. The termite resistance of much premature
cable failure is unknown. The accident of power failure in underground cable is laid the blame on
insulating deterioration or unclear reason, it could not prevent termite in time, and to eradicate the harm
of termite occurring, so that the harmful problem of termite emerge endlessly. These objectives of the
project are as follows: (1) to collect the information of harmful termite to underground cables; (2) the
countermeasure of prevention; (3)to evaluate harmful breakage cases by termite; (4)to discuss the
mechanical and chemical propertiesin premature cable failure.
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Strategy of Subterranean Termitein Hsinchu Science-based I ndustrial Park Land

Abstract

The population of subterranean termite may have contributed to the incidence of an unexpected
problem of power supply in Hsinchu Science-based Industrial Park Land. The termites occasionally
create holes in the PV C cables and in the rubber seals, causing water to leak into the system and leading
to the possibility of short circuits and interruptions of service.

The present results show that there were 2 species of termites in Hsinchu Science-based Industrial
Park Land, Coptotermes formosanus and Odontotermes formosanus, only the former appeared in buried
cables. The effect of three termiticides in the soil can last for at least 1 year. After the termiticides
treatments, there were no termite activities except two sample sites.
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The Feasibility of Improved Process for Manufacturing Sodium Hydroxide with Low Cost

Abstract

The purpose of this study is to evaluate the feasibility of improved process for
manufacturing sodium hydroxide with low cost. The setup comprising electricity generator by
means of solar energy and electrolytic cell device is established in the first year. Basing on the
experimental results, an improved process for manufacturing sodium hydroxide with low cost
can be proposed at the end of this study for two years period.
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Study on Nuclide Transport in Buffer Material

Abstract

The objective of this study is to analyze the nuclide distribution in the soil by the Laser Ablation
Induced Couple Plasma Mass Spectrometer (LA-ICP-MYS).

This study selected the Wyomine's bentonite as a buffer material to do the column test. It
measured the Sr, Se, Pd and U four nuclides distribution in this bentonite by LA-ICP-MS direct
measurement. Then the transport behaviors of these nuclides in the compacted bentonite were evaluated.

The research concludes that the LA-ICP-MS is a good method to direct measure the nuclides

distribution in soil. In addition, it is a potential method for the transport mechanical study of the buffer
material.
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Evaluation of Seawater Flue Gas Desulfurization System
Abstract

In Tawan Power Company, there were 16 large coal-fired generating units utilizing wet
limestone-gypsum FGD units for flue-gas desul phurization. Recently, the price of gypsum by-product is
getting down because the production is getting more. It is time to reevaluate what kind of FGD is
suitable for Taipower to set new coal-fired generating units in the near future.

Seawater contains natural alkalinity, in terms of carbonate ions (COs*) and bicarbonate ions
(HCO3) can be employed to remove sulfur dioxide from flue gas. Seawater FGD offers a number of
remarkable advantages, such as the ssimplicity of the process, less process water and no additional
chemical is needed, and no solid wastes are produced, and high sulfur dioxide removal can be achieved.

In the study, we have designed and constructed a little packing tower and a little perforated plate
tower seawater FGD to test in Tai-Chung and Da-Lin power plant. Both of the two systems can remove
more than 90% of the sulfur dioxide from flue gas exited from EP of large coal-fired boiler unitsin the
two power plants.

16 FQD
/ GO HGO
FQD
90%
/
FGD

1 EP

90%
2 .

(clogging)

3.

5 10% 500uS/ cm

=
i
i
Hi
3




Study on Hydrogen Retrieving in Seawater Electrolysis System

Abstract

Condensers are used as cooling equipment for cycling water-cooling system in thermal and nuclear
power stations. For the purpose of anticorrosion, electrolysis equipment isinstalled in pump house when
using seawater as the cooling medium. As we know, explosive hydrogen gas is the by-product of
seawater electrolysis reaction. In this project, we try to study some approaches to collect ths dangerous
but useful gas. Storage by metal hydride alloy is one of the candidates. These collected hydrogen gas
can be supplied as cooling gas for power generators. In addition, to store hydrogen gas is safer than to
vent it. We had setup hydrogen generator with analyzer and design metal hydride hydrogen stoage tank
in 2003.
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Study on the Application of Hydrogen Storage M aterials

Abstract

Storing the renewable and off-peak nuclear 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 8 wt%. Hence, the purpose
of this study focuses at the manufacture and testing the performance of hydrogen storage of CNTSs.
Developing new hydrogen storage aloys and comparing with CNTs on the performance of
hydrogen storage are also evaluated in this study.
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Recovering the Waste Water of FGD System

Abstract

The objectives of this research are to treat the FGD waste water to conform to the regulations and
to study the applicability of concentrated product. Treated with electrodialysis for COD reduction, COD
value of dilution side dropped to the value below 100 ppm after 60 minutes operation. Afterwards
electro-dialysis module was modified partialy to fit the requirement of continuous operation, it turned
out that COD value of dilution side could aso reach the value below 100 ppm. For the planning of FGD
waste water recycling, we suggest that first the electrodialysis and evaporator could be applied to
process the water and recycle the water. For the concentrated product, the calcium and borate
component can be used as planting intensifier, CaCl2 as reagent for fluoride removal of waste water,
Mixed with fly ash and bottom ash, the product could act as the substrate for growing algae.
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Application of Corrosion Inhibitor Momtorlng Technique on Sevice Water
Cooling System of Power Station

Abstract

In the presence, molybdate is added as corrosion inhibitor to the cooling water system of
TaiPower Station. After monitoring the corrosion of this cooling water system by electrochemical
techniques, it is shown that, in the presence of 50 ppm corrosion inhibitor, general corrosion can be
prevent; however, localized corrosion can not be inhibited. It is thus necessary to examine whether
the concentration of corrosion inhibitor is enough, and to find out the causes and solutions of MIC
(microbiologica influenced corrosion). So the application efficiency of sent corrosion inhibitors
can be increased. The first purpose of this study is to determine the best dose of corrosion
inhibitors for the cooling water system of the power plant. The second purpose of this study is to
isolate the microorganisms from slimes of the cooling water system of the power plant. The long-
term inhibitory effects of antimicrobia agent alone as well asin the presence of corrosion inhibitor
to each strain of bacteria are examined, in order to find appropriate antimicrobial agent and to
determine the optimal dosage of inhibitor. The third purpose of this study is to characterize the
behavior of MIC by using potentiodynamic polarization tests, AC-impedance tests, corrosion
potential trends aswell as SEM observation.
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Assessment of Optimum Recovery Process and Economic Efficiency on Boiler Blowdown

Abstract

The objective of this research was to improve the existing recovery process on boiler blowdown by
some pilot testing. During the research period a set of pilot plant was setup at Nanpu power plant. After
long-term performance testing, with the condition that the conductivity of blowdown input was around
15uS /em during test period. Once going through the ion exchange unit further, the product from RO
module was purified additionally, leading to water with resistivity greater than 18 MQ-cm. After the
performance confirmed, we have finished the planning of the full-scale recovery process. The main units
will consist of reverse osmosis module and continuous electrodeionization unit. The capacity of input
water is set at 8 ton/hour, that of RO unit 7 tons/hour and that of CDI 6 tons/hour.
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Kinetics of Formation of Calcium Carbonate and Magnesium Carbonatein Brine

Abstract
Classical observations have failed to provide a clear physical understanding of how ionsin 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.
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Study on the Selection of Polymer Insulatorsand its Aging Testing Techniques
for Distribution Line

Abstract

Taiwan islands locate in sub-tropic area. In this weather condition, the insulators on transmission
and distribution lines along the seashore were suffered from the impacts of sea-wind, salt-fog and
industrial pollutants. Comparing to other climates, the severe weather parameters significantly influence
in insulator performance. Contamination flashovers have become the greatest concern to Taipower
during the past decades. A number of power failures are recorded on electric networks. To solve this
problem, so far various efforts, gradually replacement of conventional insulators by polymer insulators
for specific area have been made. In other words, polymer insulators serve as a countermeasure against
contamination problems. This project isinitiated in Taipower aiming to establish the selection criteria of
polymer insulators and its aging testing techniques for distribution line, in the consequence of improving
power quality in Taipower. The main purposes of this project are to establish materials aging analysis
techniques, optimize insulators selection criteria in suitable areas and specify maintenance criteria on
polymer insulators service.
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TCLP

Thelnvestigation & Statistics of TCL P and the Analysis of the Constituent of
Fossil Power plant’s Solid Waste and Byproduct.
Abstract

By till November, we have analyzed 225 samples of the constituent of fossil power-plant’s
byproducts including fly-ash 184, bottom-ash 37 and oil-soot 4. Because the fly-ash could be
utilized as an additions to cement, the analysis data of fly-ash are widely put to use. In normal
condition, the quality of fly-ash are matched to Class F, and the constituents of fossil power-
plant’s byproduct are very stable.

The TCLP was executed following standard method announced by EPA, and 210 samples
of fossil power-plant’s byproducts were analyzed. All of the obtained data are below the allowed
value.

ASTM E886
Standard Practices for Di ssol ution MAMdh Ref
Samples for Analyses of Met al s

1. 184 37 4
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The Study of Influences of Dramatic Industrial Structure Adjustment
on Taiwan'’sfuture Power Demand

Abstract

The purposes of this study include finding out factors related to the influence of transformations
of the industria structure, analyzing both qualitatively and quantitatively, and establishing models
related to the power demand, which take consideration for two or more sides of industrial structure
transformations. It also includes analyzing the forecasts of future changing trends in power demand for
each industry, as well as researching and addressing items of Taipower strategies for future
development.

Regarding forecast models for economic growth and industrial structure, this study used the
TAIGEM-D model as an analytic tool for simulating changes in industrial sector structure. As for the
aspects of predicting the power demand, the Neural Network method of analysis, which has more
satisfactory forecast results, was used.

By pinpointing two major objectives, i.e. “changes in industrial structures’ and “forecasting the
power demand”, some additional research tools were also used in the study for investigations. Finally,
valid results were obtained, which were worthy of Taipower's use for deliberation. Regarding
investigating aspects of trends of changes in the industrial structure, this research examined free trade,
promotion of energy efficiency and reduction of CO, emissions, and policy simulation analysis of
industrial structures using the TAIGEM-D model for implementation under changes in the domestic
and foreign environment, such as the knowledge economy and the opening of the cross-straits links.
The predicted results were fairly accurate: As for aspects of predicting the power demand, the results
using the Neural Network analysis, the capacity to predict was strong for forecasting peak load,
average load, power consumption, and regional load etc. Moreover, this was very similar to the results
of historical simulation.
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The Study of the Evaluation Model of Distribution Projects

Abstract
Knowing the past limitation of Taipower’s feasibility evaluation for its distribution expansion
plan, we propose in this research, a cover of cost-benefit evaluation indices and calculation methods
for each individual distribution engineering subproject. The increment of power supply capacity, the
reduction of network loss and the improvement of power supply reliability are selected as the key
evaluation indices which are then converted into currency form so as to clearly measure the project
benefit. The reduction of unserved power demand due to the enhanced reliability of distribution
system is also measured as one of the evaluation indices. The cost for power outage is based on the
past survey and/or research results. By multiplying the amount of unserved demand with the unit
outage cost, the benefit for enhanced reliability, which is actually not easily quantified, is aso
evaluated. Furthermore, those commonly applied to the project evaluation, such as the internal rate of
capital return, the benefit/cost ratio, the net present worth, the years for project balancing and the
sensitivity analysis techniques are also adopted in our evaluation model. One more research result of
this project is the development of an evaluation software for use by the Business Department and the
District Office engineers who can apply these evaluation indices and software model both developed
in this research project to the cost/benefit evaluation of Taipower’s future distribution expansion plan.
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Electricity Tariff Regulationsfor Vertically I ntegrated Utilitiesand Power Distributors
under a Deregulated Electricity Market

Abstract

The purpose of this study is to investigate the issue of the promising regulatory pricing
systems, which shall take all government policies, customers interests and power utilities
sustainable operations into considerations. Furthermore, the study is intended to explore the
responding strategies to such possible regulated pricing system for vertically integrated utilities and
power distributors under the deregulation policy.
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The Study of Competitive Strategies for Taipower Company under Deregulation.

Abstract

After years of ideological contest, the world has now embarked on the path of market-
driven economic competition. Many utility industries in advanced countries have also shifted
from a conventional regulated system to a more liberalized one. Among those countries, the
electric power industry has been transformed into a structure, which will fit a more competitive
market. This international trend in the development of the electric power industry has definitely
influenced Taiwan's electric power industry. Currently, it is dominated by a vertically integrated
power company, i.e. Taipower, which is owned by the government. Under the deregulation
policy prescribed by the Amendment of Electricity Act, it will move gradually towards to a
more open and liberalized market system. Independent power producers and cogenerators have
been encouraged by the government so as to create more competition in power generation. The
purpose of this project is to analyze the external and internal environment which Taiwan Power
Company will face and, accordingly, to design and suggest new competitive strategies for
Taipower to conquer the deregulation impact.

In order to achieve this objective, the theory and economic rationale for market
competition were explored first. Then the electricity industry’sl reform experiences of several
advanced countries were collated and analyzed. Since Energy Commission has established the
deregulation schedule and has planned the future structure of Taiwan’s electricity industry, we
evaluated the potential impact of deregulation under the Amendment. Especidly, the
introduction of new independent power producers and contestable customers into the market. We
adopted a conventional "SWOT" (Strength, Weakness, Opportunity, Threat) analysis for
Taipower, in terms of its generation, transmission, and distribution departments, and as a whole
integrated company. The similar analysis also applied for its potential competitors, i.e. cogen.
and 1PPs. Based on the results of the analysis promising competitive strategies were made to
each sector of Taipower and also to a whole integrated company. Finally, suggests and
recommendations were presented to draw attention of the policy makersin Taipower.






Development of Generation Bidding Auxiliary Information System
under Deregulated Environment

Abstract

Since early eighties, economic liberalization was a national policy of the government in Taiwan.
Due to the growth of electricity demand in the long term and the need of efficiently utilizing generation
resources, electric deregulation in Taiwan became an important interior policy. In May 2002, the
Executive Yuan passed the revised draft of Electricity Act(hereafter called the Draft) and submitted it to
the Legidlative Yuan for review. The main goal of the Draft is to liberalize the electric power businesses
and unbundle the conventional services. The Draft also states that establishing an independent electric
power dispatch center, or the so-called Independent System Operator (1SO), to centralize the control of
transmission grid. Generation companies are freely to compete in the electric power market at the final
stage of deregulation. In the power market, generation companies are allowed to wholesal e el ectric power
to individual customers or distribution companies either by direct access or by wheeling. Because the
independent electric power dispatch center may need to perform power exchange in addition to grid
control, it may need to procure ancillary services to maintain security and reliability of the controlled
grid.

According to the Draft, most of the electric power trades are to be accomplished in the bilateral
market under the deregulated environment. Therefore, provided that bilateral contracts are allowed in the
market and system security is to be maintained, how to maximize the power sale profit against market and
system constraints while assisting strategic bidding in the spot market is one of the most important issues
for generation companies. This project is to build an information system for such practice and to study the
above two subjects to provide the bidding price reference for generation companies based on generation
production cost.
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A Study of Taipower's Dynamic Debt Structur ed

Abstract

Based on the strength of low credit risk, it is suggested that Taiwan Power Co. is capable of
managing its debt structure actively and aggressively facing expected changes in term structure of
interest rate. Risk associated with unexpected change in interest rate, however, must be well
controlled under a suitable hedging scheme.
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Study on the Feasibility of Integration of Material Warehousing and
Transportation Systems of Taiwan Power Company

Abstract

Tawan Power Company (hereafter called Taipower) is a state-owned company which
provides the electric power service, the installation of related facility and the maintenance in
Taiwan. Because the parts are quite diversified, the total cost of inventory amounts to around
NT$5.8 hillion recently. For Taipower, how to reduce the inventory cost efficiently is a very
important issue for improving its competitiveness in the overall market after the privatization in
the future.

Currently, the various kinds of parts in Taipower are divided into centralized and non-
centralized by using the ABC classification method. The centralized class (Class A) is only of 258
kinds, but shares 72% of the total usage amount. The Department of Materials in Taipower
determines the purchase, the distribution and the inventory control of these parts universaly. It is
expected to achieve a high turnover rate for this kind of material by the centralized control of the
Department of Materials.

On the other hand, the non-centralized parts are individually controlled by each business unit.
These kinds of parts are at 28% of the total amount but cover more than ten thousand items. By
following the inventory policies set by the Department of Materials, each unit is responsible for
the procurement, the distribution, the inventory management, and the transportation, etc. The
consequence of purchasing parts in small-lot-size is lake of economic scale to get better
preferential procurement conditions.

The purpose of this study is to increase the management efficiency and decrease the inventory
cost by integrating warehousing and transportation resources of Taipower. Through reviewing the
logistics strategies and operation models of some international enterprises and other energy
providers, this study will attend to propose a feasible and integrated organization structure.
Meanwhile, confronting with the future trend of privatization and liberalization, the potentiality
and the feasibility of Taipower to develop logistic business will also be evaluated in this work.
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The Establishment and Estimation for L oad Pattern of Electricity Customer

Abstract

Customer data in Taiwan Power Company can be roughly categorized into CIS data and TOU data.
The CIS data record each customer’s electricity-usage-group, business-group, feed-line-group,
main-station-group, station-group, contract-capacity, and so on. With CIS data, one can quickly grasp the
basic features of a customer. On the other hand, the TOU data record the time-of-use meter data, which
reflect the actual power consumption time series of each customer. In the past, customers are grouped
based on their CIS features. As the CIS features might not accurately reflect the actual power
consumption pattern of each customer, a more precise technique is needed. This project investigates the
use of TOU data for finding the power consumption patterns of customers. As the TOU data reflect how
each customer consume power over time, this approach is more precise and persuasive than ssmply using
the CIS data to group customers.

Once the power consumption patterns have been constructed, one must use the CIS data to describe
the features of each power consumption pattern. This way, the mining results can be understood more
easily. Consequently, further actions can be taken with less difficulty.
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A Study on Power Company’s Subsidy Program and Energy Service Strategy
to Promote Energy Efficiency

Abstract

This research attempts to formulate a feasible, practical measurement for the Taipower Company
to encourage the households, governmental and non-profit organizations to procure energy-saving
appliances or products. Solid contents include cash subsidy or rebate, refund, discount against a
certain percentage or amount of the buying cost, thus provides incentives for consumers to substitute
energy-saving products for not-energy-saving ones. The private financial costs and benefits are
evaluated against the social ones, with the technology, legal system, organizational factors counted in.
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A Study on Taipower’s Competition Strategies under Electricity Deregulation(l)

Abstract

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

Abstract

The concept of integrated marketing communication (IMC) was developed in 1989 which
addressed the strategic roles of advertising, direct marketing, promoting and public relations in an
competitive environment for any company. Consumers, cost, convenience and communication (4Cs)
are more important than product, price, place and promotion (4Ps) for a company. It is the purpose
of this research to evaluate those successful companies image formation, design and execution and
try to build up several benchmarks to implement into Taipower Corportation. The final goal of this
project is to recommend the procedures, methods, action plans and evaluation mechanism for
Taipower to promote its corporate image. An e-approach knowledge management system will be
recommended and a system to monitor those PR events, activities, and progress in different
communities will also be set up.
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A Study on | PRs Management M echanism at Taiwan Power Research Institute

Abstract

Intellectual Property Rights (IPRs) ensure leading edge. I1PRs are valuable and invisible
capital assets for Taiwan Power Company, and they are the engine to create and facilitate R&D
of new technology. Taipower should develop its core innovations with IPRs strategy and
portfolio not only to maintain competitive market shares but also to increase contributions to the
society. Taiwan Power Research Institute, as the Taipower’s R& D sector, plays avital role to set
up a managerial mechanism of 1PRs to encourage the innovations, and to create the best interests
for the company.
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The Establishment of Knowledge Management System on Taiwan Power Company

Abstract

The proposal ”Knowledge Management System Planning and Prototype Implementation”, is
made by Kopen Corp. (KOPEN) according to the requests from the bid announced by Taiwan Power
Company (Taipower), and referring to the Taipower’s business strategy for coming ten years 2002-
2011. Bases on the Taipower's mission, vision, strategy, and direction, the proposal is using
community-based knowledge as its fundamental culture, and “knowledge” as its core position, to build
the “Learning Organization” culture. Therefore, an intellectual capital in Taipower will be created.
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A Study on Fostering a L ear ning Organization and Building an eL ear ning Prototype

Abstract

The main objective of this project is to establish an eLearning plateform for Taipower to enable its
employees in learning and sharing knowledge through web any time any anywhere without the
limitation of time and space. At the beginning, an e-Learning blueprint was developed, according to
employees’' needs and their acceptance to online learning. Case studies from notable companies that
had implemented e-Learning successfully were introduced. The el earning plateform was successfully
installed within 3 monthes. Two training courses were delivered to cultivate the capability of
producing inhouse online courses. Some propaganda and activities were held to attract the attentions of
employees. Thirty inhouse e-courses were produced. Finaly, the project assessed employees usage of
webs as well as their learning model. A second stage project will be carried out to further develope
Taipower’s culture and skills on el earning.
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The Establishment of Research & Testing Management | nformation System (1)

Abstract

In order to strengthen its competitiveness, Taipower launched a series of reforming plans. The
management model of profit center system can be a useful method for measuring the financial
performance of an organization. This research studied the feasibility of implementing profit center
on the testing divisions of TPRI and proposed management rules for carrying out the profit center
system. According to the designed profit center system, the research then established an
information application software system using web-based interface design. The application
was.introduced to TPRI and implemented to the daily process. It demonstrated good results and the
employees awareness to profit was highly promoted.
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TheApplication Sudy of L oad Characteristic Network Database System

Abstract

This project proposes how to create a client/server network framework database system which is
developed by the combination of Microsoft SQL Server, Visual Basic and SAS. In this paper, the
application of the system will be presented al so.

The core of the system is aload characteristic database, which includes five sub-databases for the
data management and the promotion of the system’s performance. How to create the database and to
define the relations of the dataflow of the database and to design the operation models will also be
explained in this paper. At last, the convenience of the system for the application of power
information will be explained by a customer example.

1.
2. Client/Server
3. Microsoft SQL Server
4. Visua Basic
5.
6.
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4,
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) SAS SAS /
® SAS
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The Development of Outage Detection Management System on the Broadband Networ k Based
Utility Customer Service System

Abstract

The power window of detecting malfunction in the project of "Broadband Network Based
Utility Customer Service System"” has been done. This device can detect outage status in client site.
This project is about to design a way to detect the point that malfunction occur. This will help power
window to tell where the point that malfunction occur is. The messages sending back will correspond
to the adequate databases. After the main computer for detecting malfunction located in control center
get the outage packet, it can anayze and show where the point is. This "Outage Detections
Management System” will work with the "Malfunction detecting system™ on Operation Management
System which isusing by Taipower North Taipei Bureau to maximize the ability of detecting, display,
handling and record.
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To Develop the Power Information Management System of End-customers
Abstract

With deregulation upcoming, the old way of customer service is no longer au courant. Now, each
power company maximizes his customer service for gaining more customers. This project is about to
develop a model of "Power information management system" for the customers of Taipower to obtain
more electricity information. "Power information management system" will be installed in the
computer located in main control center which is the part of "Broadband Network Based Utility
Customer Service System”. The system administrator can edit and forward any information about
energy to customers and also browse or search context of the information.
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A Study of Testing and I mprovement on Chiller Performance of HVAC

Abstract

Large quantities of air-conditioning equipments are required in Taiwan due to the climate being hot
and humid in the summer. Therefore, the cooling load of air-conditioning system is an important part
for the rapid growth of electric power demand during the peak load periods and its power consumption
is about 30% to 40% of total generation capacity. The chiller plant consumes the largest electric energy
in a central air-conditioning system (about 60%). This indicates that overall functioning efficiency of
air-conditioning system is closely related to the efficiency of chiller unit. The energy saving will be
achieved and the operation risk of a power system can be reduced if the power consumption of chiller
plant is cut down. The methods of improving chiller performance are presented in this paper, including
improvement of cooling water quality, system design, polarized refrigerant oil addition and operation

strategy.
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A Sudy of Load Modelling for Lighting and Heater Equipmentsin Convenience Stores

Abstract :

For the purpose of energy saving, many countries paid their attention and promoted policies on
energy saving strategies and proper energy usages. The first concern is how to increase energy
efficiency of the equipments. The paper discussed the energy saving techniques and a 24-hour
convenience store was studied as an example. The goal was to determine the optimal voltage
amplitude for the lighting and heater equipments of the convenience stores, which assure acceptable
function performances of the other equipments. Based on the facts, the operating principles of
regulating technique for the proper lighting equipments were established as proven by mathematical
modeling equations. It was found that lowering voltage of the lighting equipments would gain 15-20 %
energy saving effectively and decrease electricity bill.
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To Develop the Power Information Module of End-customers

Abstract

Power deregulation in our country will be soon on the way. For Taipower, this will be a
competitive era. To provide more customer services to retain customers is the most important
thing to do. The main purpose of this project is to develop a module installed in client called
"Power information interface module”. This module can provide information about outage notice,
billing info, billing history, market investigation, and pricing history to the customers of Taipower.
This project will adopt the power window of "Broadband Network Based Utility Customer
Service System” for main storage device of information display, browsing, and editing.
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Difference of Electricity Revenue Caused by Various Power Factor Defintion
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 costumers. However,
traditional definitions of power factors usually assume linear loads and neglect the effects of unbalance.
So some suitable definitions of power factor are desired 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 2™ modified fundamental power factor could be suggested
for revenue.
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Building DSSfor Load Density and Deviation of Distribution Systems

Abstract

Power supply planning of TPC is based on electric power load forecast of distribution systems.
Precise electric power load forecast is essential for effective power planning. Since load density and
load deviation are important factors for the existing electric power load forecast approach in TPC, the
data availability of individual usage behavior becomes crucia. Therefore, we propose the
CBR(Case-Based Reasoning) model for obtaining values of load density and load deviation. In addition,
when these two values are derived, we construct on the optimal power load transferring model for
achieving more economic power load allocation.
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