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SCADA

Abstract
This project is mainly to study and apply the advanced communication technologies for SCADA
architecture. We create an wide areanetwork WAN consisting of four local areanetworks LAN .

We aso implement a backup connection from Heilan to Sulin applying very small aperture terminal
VSAT which isan aternative communication solution for SCADA. The programs have been tested

under various conditions and demonstrated good performance.
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The Study and Application of Communication Technology under SCADA Architecture
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On the Recent Developmentsin the Topics Concer ning Biological Effects of ELF-EMFs

Abstract

This research is on the recent developments in the topics concerning biological effects of
ELF-EMFs.Several published research results in epidemiology area, cell area, neuro-area and
animal area were reviewed. Also noticed is that after years of research effort, a Japanese research
institute concluded that no evidence of adverse health effects of ELF-EMFs was found in living
and professional environments. The United Nations' World Health Organization WHO isdoing
“ TheInternational EMF Project” , WHO said on Feburary, 2002 to have no special suggestion on
precautionary measures for EMF. The International Commission on Non-lonizing Radiation
Protection [ICNIRP ’sguideinesfor EMF will not change presently.
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Effects on Inhouse Circuit Capacity due to Harmonics Generated by Household
Appliances

Abstract

The major purpose of this project is to evaluate the impact on circuit capacity due to the
harmonics generated by electric appliance. In recent year, Inverter Driven Appliance and
Electronic Energy Saving Lamp are getting popular for the reason of energy save. They
also cause certain amount of harmonics. After carefully measuring the harmonic current and
reviewing the related standards, a partial revision of ‘the regulation of indoor circuit
installation’ was proposed. Besides, bring the regulation on manufacturer into action to limit
the harmonic current emissions was a so emphasi zed.
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The Study of Pilot-Light with Control Contacts

Abstract

In general, the pilot-light is used conventional at the Switch-yard and the Switchboard in every
power system over the world. The consumption of electricity is about up to 12W/pcs for conventional
pilot-light. In this paper we have a major breakthrough and innovatory in the conventional pilot-light,
the consumption of electricity need less than 0.25W/pics, a new model pilot-light can serve DC or AC
source, and with some auxiliary contacts. In compare of super-high efficiency, the new model
pilot-light has sumptuary the source of energy up to 50 times.
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P/'S 69kV

A Study on the Grounding Type and Protection Coor dination of 69 kV System
for Sung -San P/S
Abstract:

Three times of transformer fault had been occurred at Sung-Shan substation in 1991, 1998 and
2000 separately and the common situation is that, before the transformer fault, a remote 69kV
transmission line faults occurred and the circuit breaker had been tripped. The purpose of this project
is to find the causes and relationships of transformer faults. For the purpose, some reports and event
recorders of transformer fault would be analyzed to suppose the most possible cause of faults and a
resonance equivalent circuit of transformer for simulation would be built up based on the structure of
system and result of analysis and of resonance of transformer in this report. Based on the result of
analysis and simulation, the main cause of transformers is the low-frequency resonance between the
core and secondary winding of transformer, which was excited by the high-frequency resonance of
power cable. And, the exciting source of the high-frequency resonance of power cable may be the
frequency of circuit breaker surge. This low-frequency resonance would fall into the inside of
transformer and produce a resonance force between the core and the secondary winding of transformer
to bulge the transformer windings and reduce the winding mechanical strength and isolation, then
cause the electric fault occurred in transformer windings.
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Improving the Automatic Drainage System of Air Chamber on Air Compressor of

Circuit Breaker Momentum

Abstract:

This report is to improve a defect on motive power system of Circuit Breaker by using
compressed air. We developed an automatic drainage device on compressed air to save energy. We
adopted a water gather device to collect the drainage of the compressed air tank. This device could
avoid the air emission directly from the compressed air tank. This report has some concrete results.
First, there is no noise when the air emission by the compressed air tank. Second, the device which
is to prevent the stuffing by coil is adopted. Third, the device can reduce the cost of maintenance.
Finally, increase the reliability of power system.
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E/ S 345KV

The Influence of Power Quality on the Nan-Ker E/S 345KV Power Cable Switching

Abstract:

This report is made up with two parts. The first part establishes the Tainan Science-based
Industrial Park (TSIP) power quality monitor system. The second part discusses the effect of Nancu
E/S 345kV switching in Tainan Science-based Industrial Park (HSIP). In the first part, We installed
the power quality meter at at Nancu E/S, Nancu D/S and Sanju D/S in the Tainan  Science-based
Industrial Park (TSIP) for the High-tech Science-based Industrial Park power quality monitor

system.. The second part of the report presents the simulation result of switching by using the
EMTP.
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Statisticsand Analysis Application of the Data Warehousing Technology on the Taiwan
Lightning Information System

Abstract

This paper demonstrates a newly established Lightning Information Service Website on TPC's
Intranet by integrating two existing Taiwan Lightning Detection System (LDS) and Transmission
Geographic Information System (GIS). Both Data Base Management System (DBMS) and Internet
programming techniques are applied. The system offers different layers of information including
lightning strikes and major transmission facilities maps. The users can access real-time or historical
database of lightning information directly with Web browser on the TPC’s Intranet. The benefits of
the system include transmission line design and modification, predictive operation, protection
engineering analysis and improved lightning protection design. The future applications of this system
are envisioned on GIS, T&D analysis, power quality monitoring and analysis, public information
systems and Web based products and services applications.
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Development and Application of a Safety-Alarming System for EHV Transmission Tower

Abstract

In consideration of the 07/29/99 blackout, this catastrophe was triggered by the #326
Transmission Tower toppled over due to long lasting rain causing the hillside layer landslide. There
are still many of the resembling EHV transmission towers sitting aside of the hillside layers. In
addition to the above problem, the “Drop-Mountain Wind” caused by the typical monsoon and
landform, loads the EHV transmission towers in Hen-Choon area, and this wind loading has been
suspected to cause the tower foundation creeping movement or sink, and truss assembled screws
become loosed or deformed. The research motivation of this project emphasizes the devel opment of
a “real-time monitoring system in order to watch over the above mentioned hidden dangers whether
worsening or not, and to page warnings. The system replenishes the spare times between two
scheduled inspection tours, and mends up the blind spots of results of visual inspection.
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A Sudyof Two Way Communication Technology in Automatic M eter Reading and Others
Service Application

Abstract

This project presents the full utilization of both up-to-date two way communication distributed
control network and relational database technology in the development of customer service prototype
system. By integrating Lonworks control network and Ethernet data network, this system has shown to
provide a lot of the benefits, including priority setting, large data transmission and simplified system
integration, greater access to data, increased system up-time as well as the path for system growth. For
studying the solution of problems in the practical operation, two demonstration systems are installed
on Taichungand Nantong respectively.

90
90

Et hernet
PLC ADSL

1. LonWorks

== oS> o8 a2 =8 o a8~ a8
PL/TP PL/TP PL/TP ] PL/TP |
\ \ \ |

PL/TP
- TP/Ethernet
ADSL Modeme=—_——.,
Modem
Network
. S PSTN
ADSL Modem ————.. el e S N = e
Modem —
112%7 - -
!— ."???’.Iﬂ !_ . -
e 2 — -
sover cwe QS Ethernet
Server



The Development of Multi-Tier Web Based Database Application System for Supervisory
Control Center

Abstract

This project is mainly to change and upgrade the conventional two-tier local network database
application system into the new multi-tier internet one in the control center. We create an application
server which acts as an transaction center between database server and clients. The amount of
connections to database server can be reduced to one. It raises the performance of the database server.
Besides, the logic of conventional client program is moved to the application server. It makes easier to
maintain the client programs. Since the application server is web-based, the data access to the control
center could be done via internet. The programs have been tested under various conditions and

demonstrated good performance.
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Evaluation and Mitigation of the Electromagnetic Interferencesfor the Communication
Systems of the Automatic Feeders
Abstract:

This project is to study the effects of the electromagnetic interferences (EMI) for the
communication systems of the automatic feeders. Related EMI standards and data are collected, and
experimental setups are established to test the EMI and EMS for the communication systems. Also,
low-frequency magnetic fields and EM waves around the equipments of the communication systems
are measured. Besides, ssmulations and analyses of the grounding structures of the communication
systems, the low-frequency magnetic fields and EM waves inside the control rooms of the power
stations, and the shielding properties of the communication cables are performed. Based on those
studies, methods for mitigating the EMI’s may be suggested. Thus, the operations of the automatic
feeders can be properly controlled.
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The Study of Normal Closed-loop in the Same Substation but Different Main Transformer of
Distribution Power System

Abstract

The major purpose of this research project is to study the required supporting measures and
related equi pments specifications while constructing normally closed-loop primary circuits that are fed
by two main transformers in the same substation. First of all, the concepts and objects of Taipower to
construct this type of circuits are fully grasped and the system parameters and other significant data
are completely obtained by the way of frequently communicating and intimate cooperation with
Taipower. Next, the valuable research results of “construction a closed-loop distribution circuits fed
by amain transformer” will be carefully reviewed. Then, a number of suitable system and engineering
analyses are performed. On the basis of the analysis results, the problems that may occur while
constructing a normally closed-loop circuit will be thoroughly discussed with Taipower. At the same
time, the related equipment specifications and the experiences of construction, maintenance and
operation of other power companies are broadly collected. Finaly, the required supporting measures
and related equipments specifications while constructing a normally closed-loop circuit will be drawn
through deeply discussed with Taipower. The final results will provide related distribution engineers
of Taipower useful information to construct their specified closed-loop circuits.
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L CO

Remote Adjustment of LCO Over Current Relay

Abstract:

Taipower proceeds to load transfer, which is to transfer an original line load to another line
for incessant power supply before maintenance, test, or after outages and outages isolation.
When once the load transfer is under the process, the initial LCO tap setting may not comply
with load transfer required, which is as the result that the load changes the original load essence.
In order to solve it, the present operation procedure is that on-site workers change LCO tap
setting by hand operation; this method is to change the tap setting to a higher level, and the
greater person-power therefore is demanded. Presently, the best resolution is to control the
setting of LCO tap changing remotely. This project is to study the best remote adjustment
method of LCO tap setting, mean while to use EMTP to establish the load transfer model of
Taipower substation which included line model and protective relay model. This study is to
anaysis LCO relay has the situation of error operation due to three-phase unbalance current
caused of load transfer operation and to offer the measure of remote control of LCO tap setting.
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Establish of Power Quality Monitoring System and Database in the High Technology

Science Park
Abstract:

This report describes the research projects of voltage sag power quality issues pertaining to
the semiconductor high-tech customers at Hsinchu and Tainan Science-Based Industrial Parks
(HSIP & TSIP) of Taiwan Power Company’s System. The planning and implementation of
power quality monitoring systems at substations providing power to HSIP and TSIP are
comprehensively presented. Then the PQ monitoring experiences and preliminary results of
voltage sags and reliabilities are illustrated, based on SEMI-F47 curve.

QL
(1)
QL
(2 S
SQL SQL Server
34 3 QL
SEMI
F47- 0200 ERy WS lf.."ll a - ..-r
""';.' '
e T R B 2 g
TIC S8

i eis
MEs] # =00 s u iy |Mpaanems [ ew oo O o uloue



The Resear ch and | mplementation of LI-WU SCADA System
Abstract:

The Eastern Hydro-plants SCADA system contains three parts. One is the Tong-Men SCADA
System, another isthe Long-Jian SCADA System and the other isthe Li-Wu SCADA System. We
have finished the Tong-Men SCADA System in 2000, and the Long-Jian SCADA System in 2001.
The two systems were also connected to Hua-Lan main control center. The goal of this project is
to develop the Li-Wu SCADA system and connect it to Hua-Lan main control center.
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Development and I ntegration of Power Quality Monitoring System for 3'® Nuclear Power Plant

Abstract

For the 3 Nuclear Power Plant outage during March 18, 2001, some expert the government’s
investigation team doubt about if negative sequence current destroy the 4.16kV circuit breaker, so, we
develop power quality monitoring systemin 345kV 161kV and 4.16kV system, and we also integrated
the aready have 13.8kV RCP power quality monitoring system. When this system built, we can
acquire the data real time form the 3 Nuclear Power Plant intranet system. According to the long term
measurement result, the voltage unbalance is less than 2%.
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The Study on Over Voltage and Over Current Protection of the Power Supply System in 3"

Abstract

Nuclear Plant

This paper is firstly to build the power system structure of the power supply system in 3
nuclear plant, then, to accomplish the analysis of load flow, short circuit and variable events. Finaly,
the protective coordination setting of over-current relays were reviewed and recognized.
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The Study on Over Voltage and Over Current Protection of the Power Supply System in 3"

Abstract

Nuclear Plant

This paper is firstly to build the power system structure of the power supply system in 3
nuclear plant, then, to accomplish the analysis of load flow, short circuit and variable events. Finaly,
the protective coordination setting of over-current relays were reviewed and recognized.

90 3 18

A OWOWDN PR

|
|

25 kv
1P

161 S

v u
462 Wihsc 39500 WiAsc
<=
Pl 345KV SGR 345 kv
m]
3500 4
WAIN GEN. -~ 310
o1 1y I % ocr10
RPL

.9/18.7

(161KV/13. BKV/4.16KV )

(#1)
(25KV/13.8 kVI/4.16kV)

AU XFVR NIEHAXO4
33.9/20.5/13.4 WA

§ woenavor
s 21191
16160 XFR-T

161KV KRS
13.8 KV 416 Ky

AUK. XPUR NIENAX
33.9/20.5/13.4 WA

05

(2)
(25KV/13.8 kV/4.16kV)

345K S/ XFIR NOBUCHOL
B.9/18.7/15.2 WA

(345KV/13. BKV/4.16KV )

damEzasund

4.16kV
13.8kv
25kV
161kV
345kvV

2]

@
e

159/147

251001 | 2510602 252003 150%02]

2s1501| 251402 | 251003

L

0207 BIPBSOLOT A1PESO:

O

NuNASOLG

2 1590 S/U XFIR-T
2 159V /U XFIR-S

154kV a

154kv

1 oeeron A~
s § -
T e
-
Lo g Eg &
@ w6 1085 y
o roaT
T 1.8 W g

e sice_
MIENES

BIEPESOT SIGR |
02 SR

MEPEDLSIGR

(138kV)

sps | 15t
X EIR X055 AUK YEIR 05T
138 K 4.16 K

EET

#2 13800 168

(#2 Main Gen.)
(13.8kv)

IKVERT 161KV XRIR-T [

16
16KV HERT S G et T X JEUR

AU XEIR Y05-T

:[4 ,anxuw

(416kV)

LD 1B 18 1D t® 1®

2 4,166V SIR

(#2 Main Gen.)
(4.16kV)



Power System Studiesfor Peng-Hu Main Island

Abstract

The purpose of this project is to study system characteristics of Peng-Hu main island
after completion of Jien-Shan power station and decommission of old Peng-Hu power station.
Major items of this project include an examine of new system structure, dynamic simulations
of ground fault, generator trip and loss of load, and analysis of system operation, control and
protection issues such as generator overfrequency protection, automatic underfrequency load
shedding, operation modes of power plant, spinning reserve capacity, diesel-engine unit
scheduling and wind turbine operation etc. Safty operationa strategies and system
improvement suggestions are finally provided.
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Studies of Maximum Operation Capacity of Wind Power for Peng-Hu Power System
Abstract

The purpose of this project is to study the maximum operation capacity of wind power
for Peng-Hu power system. Mgjor items of this project include a status survey of high wind
power penetration in the world, investigation of system operation techniques for high wind
power penetration system, system impact study of maximum wind power for Peng-Hu power
system, and economic assessment of higher wind power installation but reduce capacity
operation during light load periods for Pen-Hu power system.
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2002

Erection of 2002 Lightning Detection Datain Taiwan Region

Abstract

The Lightning to Ground Flash Observation System consists of a set of Position Analyzer
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, Yangmel, Nantou, Wusantou, Pintung and Taitung
respectively. This system is applied to acquire the lightning occurrence data of date, time, location,
current peak, polarity and multiplicity in Taiwan Region 2002.
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The Study on Relation of the Dielectric Decay of Circuit Breaker after Several Trips

Abstract

Thisreport is discussing the relationship between remote terminal substation switching surge
and local circuit breaker insulation decay at 3 nuclear power plant. We descript whole three days
faults happen period on 318, including the generators running and static both states. We study the
circuit breaker insulation decay cause by outline switching and switching from power plant itself.
At first state the power generators were paralleled operation, Remote terminal switching surge
would be absorbed by system damping factor. After generators stopped at static state. The salt fog
cause transmission line tripped. After then the outline re-closed from remote substation and may
have a surge occurred. The surge isolated by 345kV GIS and its disconnecting switches. It is
impossible arrive to medium voltage side of power plant.
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The Study Synthetic Insulation Test of Circuit Breaker
Abstract

In terms of 318 nuclear plant third incident,the issue of circuit breaker
with insulation bakelite was evaluated. It was found out that we only examine
and measure the insulated resistance of circuit breaker every year, so the
characteristic of its partial discharge cannot be known. We would like to
request the study of the feasibility of adding extra examining and measuring
items. At present time, the technology of all insulated testers and testing
operations have comes to maturity. Therefore, we will examine all different
insulated tests, including their strength and weakness as well as their
similarities and differences, which can be as reference to the on-site
maintenance.
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M easur ements of the Salt Deposited Density for Surveying Power Plant Installation Sites
Abstract

JangBin R/S where we measure the salt deposit density of insulators since 1998 is one of the new
power plant installation sites in long-term power development project of TPC. The measured data of the
equivalent salt deposit density are used to provide as a statistics background for the insulation design of
transmission line. The results of the statistics reveal those maximum and average values of the equivalent
salt deposit density for a period of seven days (mg/cm?), fourteen days (mg/cm?), twenty-one days
(mg/cm?), twenty-eight days (mg/cm?), fifty-six days (mg/cm?) and one hundred and sixty-eight days
(mg/cm?) are much higher than the limiting level of 0.12 mg/cm? and 0.06 mg/cm?.
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Sudy on the Trip Source and Protection M ethod for #4 Combine Cycle Generator

ABSTRACT

We have had more then 20 years operation experience on zinc oxide arrester. But the
degradation of metal oxide arrester in service is paid attention by operating engineers. Various
Diagnostic methods—either on-line or off line—for monitoring of metal oxide surge arresters in
power system are known. In most cases they are based on the measurement of the leakage current.
This paper describes the most important ones in detail, such as measuring of the V-1 characteristics
or analysis of the third harmonic content of leakage current. Their advantages and weak points are
discussed. We found the resistive component of leakage current is the best methods for on-line test
in 3 nuclear power plant.

We recommend they measure the total and resistive component of |eakage current together to
make sure the arrester work respectively.
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The Sudy on SurgeArrester on Site Test Methods
ABSTRACT

We have had more then 20 years operation experience on zinc oxide arrester. But the
degradation of metal oxide arrester in service is paid attention by operating engineers. Various
Diagnostic methods—either on-line or off line—for monitoring of metal oxide surge arrestersin
power system are known. In most cases they are based on the measurement of the leakage
current. This paper describes the most important ones in detail, such as measuring of the V-I
characteristics or analysis of the third harmonic content of leakage current. Their advantages and
weak points are discussed. We found the resistive component of leakage current is the best
methods for on-line test in 3" nuclear power plant.

We recommend they measure the total and resistive component of |eakage current together
to make sure the arrester work respectively.
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The Study of Earthquake Effect on Large Rotating Machinery (Fan) Vibration
Abstract

The Taichung Power Plant of Taiwan Power Company is located at the critical earthquake zone.
The plant operating record indicated that its induced draft fans had been tripped a couple times under
the attack of large-scale earthquakes during year 1999-2000. To ensure the reliability of induced draft
fans and avoid the re-occurrence of unexpected trips, this research project proposed an alternate set of
alarm/trip settings and reviewed the feasibility of velocity and displacement transducers.

The study starts with a series of finite element analyses to calculate the structural response due to
ground movement in three major directions. The analysis results indicate that the catastrophic failure
of induced draft fans will not arise even the ground acceleration reaches 0.248 g, equivalent to the
scale of ‘921 Earthquake'.

A series of rotordynamic analyses and the SN curve have been applied to help determine the
proposed alarm/trip setting under the attack of strong earthquakes.
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An Exploration on Issues of Redundant Electricity Wholesale from Self-use Generation Sector
Abstract

There are multi-dimensional economic benefits in cogeneration, such as saving energy, reducing
the costs of power exploiting, enhancing the competition of power market, diversifying power’s
supply, declining firm’s production costs, reducing environmental pollution and so on. The adjustment
of cogeneration strategy should be in keeping with time's changes and implement it on appropriate
way, otherwise it'll produce negative effects.  Cogeneration Promotion Act has practiced since
1988, though there were big changes for these years, we still adopted that and resulted in many
consequences. The purpose of this study is to examine the issues of buying redundant electricity from
cogeneration.
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The Resear ch of 2" Stage Stator Blade Refurbishment in Siemens Gas Turbine
Abstract

The gas turbine hot section components severely degradation was caused by high
temperature oxidation creep thermal mechanical fatique and hot corrosion attacked due to long
term exposure to the high temperature and corrosion environments. The purposed of this
investigation was focus on the study of degradation analysis and recoating treatment in the
Siemens gas turbine V84.2 second stage vane. The optical Microscope and SEM-EDAX analysis
show that there have significant cracking in the trailing edge due to the thinning of the base
material. The crack grew along with the cooling hole. The second year of this investigation was to
development the vacuum plasma spray rejuvenation process in gas turbine vane which were
included spray parameter optimizing and CNC spray program established. There is one row had
recoated and continuous to operation.
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Micro-Turbine
Evaluation Study of Micro-Turbinefor Distributed Generation Application in Taiwan

Abstract

Besides collecting and analyzing data about the development and application of micro-turbine in
America, Europe, Japan, etc., this project has been mainly dictated to the feasibility studies of
introducing micro-turbine into Taiwan, covering the market potentiality, fuel supply and price, and
investment efficiency of the said device. Our research shows that micro-turbine will be competitive in
industrial and commercia or residential applications in Taiwan, only in case the electricity price is
above NT$5/kWh. However, it has potential to help reduce the peak load and to act as a backup power.
In the project, suggestions also have been made for upraising incentives of using micro-turbine as a
distributed energy resourcesin Taiwan.
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Study of Improvement Technologies of Efficiency and Output for Existing Gas Turbines

Abstract

Gas turbine (GT) engines have been moved from aviation to the spot light of industrial prime
movers in the past two decades due to their compactness and high power density. Taiwan Power
Company has sixteen gas turbine engines now. In order to raise the efficiency of the turbine engines
and reduce the cost of the power, this paper precedes the research and the assessment of the feasibility
study for the output of the gas turbine engines. This paper first introduces the principles of various
existing technologies, which could be applicable for the required upgrades. Then the second part
presents the results of the focused evaluations for the simple cycle applications of the Siemens 84.3
engines at Linkou. At the end of this paper, we address areliability suggestion for Taipower follow up
repower to make a strategic decision.
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Application of Automated Transient Analysis Capability for Nuclear Power Plants Phase |1l

Abstract

Upon successful completion of Phasel and 2 of this project by completing TPC's Plant No. 3
and the Lungmen Project in construction, it has formulated solid foundation and confidence in
further expansion. It is now ready to develop the other two plant models: Plant 1 Chinshan and
Plant 2 Kuosheng. The pourpose of this project is to develop a simulation code of operational
transient and design-basi s accident analyses of these plants.
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The Investigation of Boiler Performance Accessory Problemsof Once Through Boiler

Abstract

This paper provides an survey of the Once Through Boiler Technology. The Once Through
Boiler isfitting to a growing desire for the economic benefits of higher efficiency, and the need of
the constantly heightened environmental performance requirements for coal combustion.
Supercritical technology is expected to progressively displace subcritical designs due to its better
environmental performance and lower associated fuel costs.The current state-of-the-art for coal-
fired supercritical steam cycles is about 600°C/300bar maximum steam conditions, with a net
thermal efficiency of about 45% (LHV, based on UK inland conditions). Materials limitations are
the major factors limiting further development, with key constraints at the furnace wall,
superheater and reheater outlets, and the first stages of the HP and | P turbines.
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The Fluid-Structure Coupling Ther mal-Hydraulic Analysis on Turbomachinery and Heat
Exchanger in Power Plant

Abstract

One of the major works of the present project is to establish the advanced technology of
analyzing the three- dimensional unsteady flow for the rotor-stator interaction of turbo-machinery.
The other major work is to develop the coupled field analysis method for the fluid-structure
interaction of the array of heat exchangers. After introducing the periodic boundary conditions, a
more efficient ssmulation for the rotor-stator interaction of a large rotation machinery, especialy
the steam turbine, is available. On the other hand, the finite element method for fluid-structure

interaction and also its application on the fluid induced vibration of the tube bundles are described
in this report.
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The Root-cause Analysis of the Blade Failure of Exhauster Fans at
Shen-Ao Power Station

Abstract

This project is to investigate the root cause of the fractured blade incident of the coal
exhauster fans occurred at Taipower's Shen-Ao Power Station Unit #2 since Jun.1998. The
fracture was initiated at the two outer bolt-holes where the blade was tied to the rotating frame,
and then propagated across the whol e tansverse section.

Major efforts of the study include the stress and vibration analyses of the blade, and the
effect of bolt loosening due to coal-powder erosion ...etc. by use of the finite element code of
Nastran.

The result of the study indicates the cause of the incident should be the second mode
resonance being excited during 900 RPM operation. The 10 mm fan blade has a natural frequency
at 96 Hz if it were properly tightened with the bolts. However when the bolt hole areas were
eroded by the pulverized coal flow, the natural frequency will gradually drop to coincide with the
blade passing frequency of 90 Hz. Resonant stress could be as high as 64.9 kgf/mm? which is
higher than the fatigue limit of the SAE1345. Crack was then developed and propagated along the
highest stress contour on the blade.

It is recommended to watch carefully the mechanical properties of the blade material and to
change the design of the blade such that its natural frequency will be away from the 88~120 Hz
range.
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The Investigation of Heat Rate for Unit #1 of Hsiehho Power Station
Abstract

The purpose of this study isto investigate the heat rate for Hsieh-Ho Power Station Unit #1. It
is found that the unit heat rate is as good as it used to be, however, 5% lower than the target value
was found. Establishing a comprehensive monitoring system is a good way to take care of the
factors, which affect the heat rate. Trending the component performance might provide necessary
information for any equipment and doing any corrections and maintenance works. Always keep
the unit in a situation with good performance and optimum operating conditions.
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Erosion and Cavitation Resistance |mprovement of Circulation Control Valve of No.1
Boiler Feed Pump in Shieh-Ho Power Plant

Abstract

The purpose of this project is to improve the wear resistance in the circulation control
valves of feed pump in boiler which damage was caused by the cavitation and erosion. There
are five kinds of material was tested in the liquid cavitation or erosion environment. The
results are shown as follows: 1. The performace of the cavitation resistance of Ti49Ni51 alloy is
the best and nickel-based alloy isthe next. 2. The erosion resistance of nickel-based aloy isthe
best. 3. The best candidate material for the anti-cavitation and erosion is nickel-based aloy .
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Establishment of an On-Line Monitoring System on Boiler Tube Degradation for
Taichung Plant Unit 1

Abstract

The availability and reliability improvement of thermal power plants is a common
requirement of the electric utilities at present time. The on-line system, with the use of dedicated
systems, can significantly contribute to raising the level of boiler availability and reliability. The
system, established in Taichung Plant Unit 1, consist of leak and thermal detecting facilities was
aimed at helping boiler maintenance handling which alowed to know where the leaking rupture
took place and to avoid tube overheating that caused failure withing a short time. For a period of 6
months monitoring, we found that the flue gas nonuniform distribution is one of the biggest
problems that caused localized tube overheating and the life of final superheater will be shorten
over 40 %.
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The Sudy of the Fabrication Process for the Sieam Turbine Control Valve of
Taichung Power Plant
Abstract

Laser cladding and plasma transferred arc processes have conducted the cladding process tests
of the easy cracking seal area on control valve. The experiments of the impact wear and abrasive
wear have been performed to evaluate the performance of the different seal area materials (including
stellite No.6, stellite No.21 and stellite N0.306 three types) in the laser cladding and PTA process.
The best one of the evaluations was choice as the practiced manufacture process and to build the
standard procedure of the cladding process on control valve sea area.

Experimental results indicated the abrasive wear tests showed the wear resistance of the stellite
No.6 specimen by the PTA process was better than others which includes stellite No.21 and stellite
N0.306 specimens by laser cladding and PTA processes. But impact wear evaluation demonstrated
the stellite No.6 valve specimen of the laser cladding was better than PTA process. According to high
temperature hardness and wear resistance of the specimens on the different powder cladding
processes, the stellite No.6 valve seal of the laser cladding process was the best manufacture process.
The practiced valve seal area cladding tests of the laser cladding have been performed to make two
valves and establish the standard procedure on the cladding process.
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The Measurement and Analysis of Rotor's Natural Frequencies on Steam Turbine Gener ator
Train of Taichung Power Station

Abstract

There are many vibration problems on turbine-generator train of power plant. This makesfield
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
Taichung power plant. So, we can help power plant to solve vibration problems and prevent them to
happen.

PP 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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Controllable L oss Study of Talin Unit 5 Performance Monitoring System

Abstract

TPRI conducted a research program entitled “Development of an On-line Performance
Monitoring System” for Talin Unit 5 in 2001 and established an on-line performance monitoring tool.
However, in order for the system to provide effective monitoring of the important design settings, i.e.,
the controllable losses, and correct inappropriate operations instantly it is essential that historical
operation data need to be collected and analyzed to serve as a basis for the adjustment of the

controllable |osses.
The goals of this research program are to: 1.Establish the analysis interface for the performance

monitoring system; 2.Collect and analyze controllable losses at Talin Unit 5.
The results of this study will be applied to Talin Unit 5. TPRI will develop a set of operation
curves for controllable losses. Thermal performance improvements will be traced and actual benefits

will be assessed.
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#1- 4
The Simulation and Analysison the Flow Field of CWP Intake Sump in
the Hsin-Da Power Plant

Abstract

After the re-design and set-up of new traveling screen which is of central-flow type for the #1 and
#2 CWP intake in the Hsin Da Power Plant, the amplitudes of CWP vibration in axial or radia
increase significantly. For the operational safety and efficiency, it is necessary to study the possible
causes and the effects on the CWP. The study includes two parts. one is to rearrange the past
experiences and international standards from public references, and the other is approached by CFD
simulation and on-site test data. The analysis results are then used to propose the way to mitigate the

CWP vibration.
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# 3

The Degradation Evaluation of #3 Station Boiler Tubesin Shin-Ta Power Plant
Abstract

The purpose of this study is to evaluate the residual life of #3 boiler components of Shin-
Ta power plant which has been operated for more than 16 years. The evaluating processess are
divided into two parts : Oneis steam delivery pipes that include main steam pipe, high temperature
reheater pipe, lower temperature reheater pipe, secondary spuer heater header, reheater header.
The other is heat exchange tubes that include waterwall tube, superheater (reheater) tube and
econominer. The examination method of steam delivery pipes is conducted on the
microstructures of regular replicas and extraction replicas, the life assessment system is called
MLAS ( metallurgical life assessment system ) which has been developed by MHI, whereas, the
heat exchange tubes is based on microstructures and mechanical properties by destructing
sampling.
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Life Evaluation of the Seam Turbine Rotor in Hsin-Ta No. 3 Power Sation
Abstract

This study was performed by metallurgical methods to evaluate the life consumption
of the Hsin-Ta No.3 steam turbine rotors. (1) Hardware design of the testing process, (2) In
field tests and inspections, (3) Replication and life evaluation all conducted in the
evaluation process, the experimental results compared with Hsin-Ta No.1's and were as the
life extension and maintenance practice of the steam turbine rotor.

Replication and hardness methods evaluated the creep life consumption of Hsien-Ta
No.3 HP/IProtor bore as follows:(1) Hardness Method: level one 49.6%, level two 49.74%,
level three 53.09%, (2) A-Parameter method: 20%, (3) Fe/Mo micro-composition ratio
method: 53%. Etching tests showed the FATT values of the HP/IP rotor was 224.61 , it
need keep heat soaking time 5 hours during the clod start process. Creep life consumption
of IP 1% stage rotor groove was 20% by replication method. The creep life consumption of
Hsin-Ta No.1 HP/IP rotor bore was lower than Hsin-Ta No.3's showed as following (1)
Hardness Method: level one 38%, level two 22.15%, level three 44.6%, (2) A-Parameter
method: 20%. The FATT values 294.52 was higher than Hsin-Ta No.3 HP/IP rotor and
also need keep heat soaking time 5 hours. The low cycle fatigue life consumption of HP/IP
rotor dummy and groove both of Hsin-Ta No0.3 and No.3 were 10% .The stress corrosion
cracking remaining of the Hsin-TaNo.1 LP rotor GEN side L-0 stage rotor groove were (1)
WH mode: 74087.59 hours, (2) NRC mode: 33278.68 hours.
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Flow-Induced Vibration and Support Evaluation for Condenser Tube Bundles of
Maanshan Nuclear Power Plant

Abstract

This paper is to conduct the flow induced vibration analyses and tube support related
evaluations for condenser tube bundles of Maanshan nuclear power plant. For various flow
induced vibration models, the Westinghouse model with two phase flow associated with
engineering approach of flow induced vibration analysis is performed for the multi-span condenser
tube bundles. Fluidelastic instability of tubes can thus be studied for conditions with different fluid
density, damping and flow velocity specially for the local areas of tubes near the steam exhaust of
low pressure turbine and penetrations of discharge lines.
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20kWp Photovoltaic Power System in Taipel District Office of Taiwan Power Company

Abstract

To respond the government renewable energy policy and studying the properties of PV
system, Taiwan Power Company plan to setup several PV systems at different locations of north,
middle and south in Taiwan. The most of the systems mentioned above are grid-connected and
stand-alone. When city power work normally, the power is delivered to power network, and when
city power doesn’'t work normally, the PV system will be disconnected and switched to stand-
alone mode to provide power to particular loads. Besides, for the purpose of research, monitoring
equipment is installed in each PV system. The data are collected and sent to the database of
Taiwan Power Research Institute via the Internet for studying by researchers. The PV system in
this project is installed in Taipel District Office and study will focus on the power generating
system, monitoring system and web site of this project.
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System Operation and Analysis of TPC Renewable Energy Demonstration Projects

Abstract

In late 2000, Taiwan Power Company initiated a research, development and demonstration
RD&D program, aiming to fulfill widespread applications of solar photovoltaics. From north
to south of Taiwan, several field sites for installing photovoltaic systems have been selected for
future demonstration and dissemination purposes. Through these vigorous activities, it is
anticipated that the national renewable energy policy could be further promoted and highlighted.

In the end of 2001, a photovoltaic system of 20 kWp in capacity has been commissioned in

the premises of Shu-Lin branch.office of Taiwan Power Research Institute. This demonstration
system consists of two types of solar cells  single crystalline and multi-crystalline. Capable of
operating in grid-connected mode, it is also featured in functional modes of backup and stand-
alone.
This paper first introduces the key components and operating modes of the system. The operation
results are then analyzed and discussed. Suggestions are aso presented for further improvements.
It is hoped that accumulated experiences in operating this 20 kWp system can foster local
utilization of photovoltaic systems.
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De- NOX
Establishment on the I nvestigation Technique of the Deterioration Rate of
De-NOx Catalyst

Abstract

Taichung power station has several operating selective catalytic reduction
(SCR) installations that can reduce NOx emission successfully. The NOx
emissions of Taichung power station can meet the standards of the government
regulations and local agreements.

SCR system has high NOx removal efficiency. In the SCR process NOx is
reduced by NH3 to N, and H,O at 300~450 over a catalyst medium. For
utility boilers where the SCR catalyst is installed, the catalyst performance is
the most important factor of the system. De-NOx catalyst is exposed in the
severe condition and can be deactivated by complex of several causes, such as,
poisons in gas, poisons in dust, sintering, erosion etc.

The test items and methods for sample catalyst, such as, catalyst activity,
erosion resistance, specific surface area, porosity and material accumulated on
catalyst are founded to determine the deterioration rate of aged catalyst by
original manufactor.

According to the test items and methods of sample catalyst founded by
original manufactory, all the test techniques, instruments and conditions are
founded for the analysis of catalyst deactivation by TPRI in this study.
Comparing the test results between them, the tendencies of those requirements
meet closely. From 2003 onward, the tests of the deterioration rate of aged
catalyst sample will be accomplished by TPRI in stead of original manufactory.
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Survey of Corrosion Prevention Experiencesin Taiwan Power Company

Abstract

To share the experience of corrosion prevention, this research was aimed to implement an
integrated querying system, with the user-friendly web interface and the function of keyword
hinting sub-system, to facilitate the accessing process of related experience. The querying system
was established and could be accessed by the site of "http :/10.53.6.100/chemkm ". Users can use
either category or keyword to query the system. Once the keyword way is used, the system will
offer the function of additional keyword hint, to increase the efficiency of search process. Looking
into the future, we hope such a query system can deepen the knowledge domain of operation unit
and further master the advanced technique of the corrosion prevention system. Through the
process of knowledge sharing, we can prevent the problem of system design or operation.
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Assessment the Durability of OPGW Material Used in Salty Environment

Abstract

Optical Ground Wires (OPGW) has two main functions in overhead power cable
systems: firstly, they must protect the system as a whole in the event of a lightning
strike or short-circuit, and secondly, the integral fiber-optic cables within the line must
carry out their function of transmitting information. OPGWs were subjected to static
and dynamic tests some years ago, and the results of the tests were successful.

The reliability was proven on a number of occasions in static and dynamic
short-time tests. The tests, which form the subject of this report, however, were carried
out in order to gain information concerning the corrosion characteristics of these lines,
the results being based on short-time tests under extreme conditions. The objective was
to draw comparisons with the corrosion characteristics observed in existing overhead
cables. Both power lines and Ground Wires in high-voltage overhead power
transmission systems may be manufactured from loose type or spacer type, aluminum,
AIMgSi 0.5 galvanized steel, and aluminum-coated steel wire were the main materials
used. These aluminum-steel cables must be protected against corrosion by a grease
coating in accordance with the appropriate standards, since the standard potential of
stainless and aluminum is different. Such areaction is hindered not only by the layer of
protective grease, but also by the oxide layer on the aluminum, which effectively
prevents the exchange of electrons and therefore the occurrence of any corrosive
reaction. Another purpose of this research program is to determine the ways to
minimize strength degradation processes of optical fibers. The effects of temperature
and relative humidity on the strength degradation of four manufactured single mode
optical fibers (e.g., Alcatel, Fujikura, NKF and Sumitomo) were evaluated. The
strengths of these four types of optical fiber specimens at 25  were measured to be
ranging from 5.3 to 6.6 GPa, whilethat at 85 were 6.7 to 6.9 GPa. These values at
85 appear to be greater than that at 25 . The Weibull modulus (m) of these
specimens was determined to be 6.0 to 6.7. The effect of relative humidity between
50% to 100% on the fracture stress was found to be not appreciable.
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Fixation of Carbon Dioxide from Flue Gas of Power Plant by Chemical Precipitation Technique

Abstract

In order to achieve the purpose of fixing carbon dioxide from flue gas of coal-fired power plant,
the feasibility of proposed method of using self-designed carbon dioxide absorption system basing on
chemical precipitation technique employed for the fixation of carbon dioxide from flue gas of
Taichung Coal-fired Power Plant was investigated in this study. Optimization of the preparation of
chemical absorbent was examined, and then the performance of the proposed method was evaluated
through analytical techniques of carbon dioxide on-line monitoring and determination of magnesium
in chemical absorbent by ICP-AES. From the field experimental results, it is revealed that the
proposed method is able to fix the carbon dioxide from flue gas of Taichung Coal-fired Power Plant
in reality. About 0.6 kg of carbon dioxide can be fixed in batch operation, and 70% utilization
capacity of self-designed vessel for the fixation of carbon dioxide was obtained.
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Fixation of Carbon Dioxide by Oceanic Microalgae and Its Benefit Acessment

Abstract

To reduce greenhouse gas GHG  emission,especialy carbon dioxide CO, from apower
plant,the fixation of carbon dioxide CO, by microorganisms were studied.In this study CO;
reduction is discussed with microalgae fixation system.lsochrysis sp. was found to synthesize
docosahexaenoic acid DHA with CO; as a carbon source. Acorrding to analysis, total lipid in
Isochrysis sp. account for 26.83% of dry biomass and DHA content is 13.76% of total lipids. If the
technology of microalgae could achieve highly productivities and if projected low-cost cultivation,
harvesting and processing techniques could be developed, microalgae technology could become a
protential system of CO, fixation and utilization.
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Study on Utilization Power Plant Waste Water Flue-Gas and Ash in Green House

Abstract

The objective of this research was to make full use of FGD waste water flue gas
component and medium made of coal ash in the possible planting. With the growing of vetiver, the
optimal medium ratio of organic component to coconut fiber was 10% :10% for maximum use of
bottom ash, and the optimal fertilizer ratio was that N :P205 :KCl =90 :80:140 Plain bottom ash
used, the growing rate of species root slowed down, resulting in slim root finally. With peat moss
used, the root flourished and gradually developed into main root. Once peat moss and bottom ash
blended as medium, the result was also acceptable. Irrigated with diluted FGD waste water, the
water spinach just became thick.
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Study on Reducing COD Content in FGD Wastewater

Abstract

The COD (chemical oxygen demand) limit of water discharge of EPA regulation has been

modified from 200mg/I to 100 mg/l in 1998. For meeting the regulation, we have to check FGD
(flue gas desulfurization) wastewater and adopt suitable action to avoid violating the regulation. It
is important to keep 16 FGD units running under the regulation. For this purpose, the study have
been finished, and the conclusions were as follows:

1

2.

Nitrogen-sulfur compounds, S,0¢* and small amount of organic compounds are the substances
to cause the COD in the FGD wastewater.

In the study, 5 COD analytical methods have been used to detect the FGD wastewater. Besides
the analytical result of the standard method of EPA ( NIEA W516.52A ), the COD
concentrations of FGD discharged water had been found below 100 mg/l when they were
detected by the other 4 methods.

According the standard method ( NIEA W516.52A ) of EPA, alittle COD of FGD discharged
water had been found over 100 mg/l. For meeting the regulation, several solutions had been
found in the study asfollows:

a. A De-NOx or SCR system can reduce the amount of Nitrogen-sulfur compounds which can
cause the COD in the FGD wastewater.

b. Increasing the amount of blow-down of FGD system is a way to reduce the amount of
Nitrogen-sulfur compounds in the FGD wastewater too.

c. Kurita CA-200 and Amerlite IRA-904 selective resins were found to adsorb more than 90%
of COD substances from FGD wastewater. The capacity of the two resinsis about 1.g COD/1
ml resin. Adding an activated carbon column before the resin column, it can increase the
amount of being treated FGD wastewater more than 30%.
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Determination of Total Residual Chlorinein Seawater by DPD-FIA Method after
Organic Matter Removal

Abstract

The method of incorporating the technique of organic matter interference suppression via glycine
addition followed by flow injection analysis (FIA) is described for the determination of total residual
oxidants in effluent seawaters of power plants. Prior to FIA measurement, the preservation of residual
chlorine in seawater can be achieved through means of glycine addition. Optimization of the FIA
system was investigated. The feasibility of the proposed method was tested for determining total
residual oxidants in effluent seawaters of power plants. A HACH low range chlorine standard solution
has been used for quality control. The analytical results are in good agreement with the certified value,
and the detection limit of 2.1 ppb is obtained through means of three times standard deviation of
analytical results of 0.026 ppm standard chlorine solution with seven times measurements.
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Regeneration of Anodic Electrode Used in Sea Water Electrolysis Equipment

Abstract

For the anode plate has been long-term used, which is applied in sea-water electrolysis
equipment of Taichung thermal power plant, it's metallic oxide layer will be gradually deteriorated.
Although the base material as well as original ones. Therefore, the development of technology on
the anode plate regeneration has become a stringent problem.

The used anode plate from Taichung thermal power plant will be regenerated by dip-coating
method in this study. In addition, applied constant current to the regenerated anode plate
specimens and calculated the oxide layer failure period has been used as standard method to justify
oxide layer performance.

According to the results of the paper, there are severa conclusions below: (1) The on-line
monitoring potential data of anode plate from Taichung thermal power plant has supplied useful
information to maintain sea-water electrolysis equipment. (2) The regenerated anode plate by TPRI
has the performance as well as new commercialized product. (3) From estimated results, the
developed anode plate regeneration process by TPRI will save 2250 thousand NT$ per year for
Taichung thermal power plant.
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Study on Ammonia Nitrogen and Nitrate Nitrogen Content in FGD Wastewater

Abstract
The NOs-N limit of water discharge of EPA regulation has been modified from 100mg/I to 50

mg/l in 1998. For meeting the regulation, we have to check FGD (flue gas desulfurization)

wastewater and adopt suitable action to avoid violating the regulation. It is important to keep 16

FGD units running under the regulation. In addition to NO3z-N ,It is important to know how much

is the amount of the NH4-N increased in FGD wastewater when a SCR DeNOx system was set up

in front of FGD system For this purpose, the study have been finished, and the conclusions were
asfollows:

1. The NOs-N of FGD wastewater is from flue gas and its concentration is proportion to the
amount of NOx in flue gas. The concentration of NO3-N of FGD wastewater was below 50mg/I
when the flue gas treatment system was with SCR system. In contrary, the concentration of
NOs-N of FGD wastewater was higher than 100mg/I when the flue gas treatment system was
without SCR system.

2. The concentration of NH4-N of FGD wastewater was below 10mg/l when the flue gas
treatment system was without SCR system. In contrary, the concentration of NOs-N of FGD
wastewater was about 20-50mg/l when the flue gas treatment system was with SCR system
because of the slip of NH3 from SCR.

3. A little NOs-N concentrations of FGD discharged water had been found over 50 mg/l. For
meeting the regulation, several solutions had been found in the study as follows:

® A De-NOx or SCR system can reduce the amount of the NOs-N in the FGD wastewater.

® Increasing the amount of wastewater blow-down of FGD system is a way to reduce the
amount of NOz-N compounds in the FGD wastewater too.

® TheAFB and SBR bio-process can remove NOs-N of FGD wastewater effectively.

® A reverse osmosis membrane process can also remove more than 90% of NOs-N from FGD
wastewater when the suitable softening step has been done. A zero-discharge wastewater
treatment should be completed if a reverse osmosis membrane process combined with an

evaporation system.
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The Sudy of Polymer Insulator Used in Distribution Equipment

Abstract

Taiwan islands locate in sub-tropic area. In this climate condition, the insulators
on transmission and distribution lines along the seashore suffer from the impact of
sea-wind, salt-fog and industrial pollutants respectively. Comparing to other climates,
the severe weather parameters are 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 is
initiated in Taipower aiming to establish the materials testing techniques for
distribution line and its application, in the consequence of improving power quality in
Taipower. The main results in this project are acquiring polymer insulators
application information both in domestic and overseas, establishing analysis
techniques both in materials and electricity and referring maintenance criteria on
polymer insulators service.
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In-situ Study on Applying Conductive Coating to Prevent Biofouling

Abstract:

This study isto conduct field test to verify the effect of conductive coatings that
used as anode to produce free chlorine to prevent biofouling under anodic potential in the
seawater. After 8 months testing, four major conclusions could be withdrawn as
following.

1. The antifouling system with conductive coating and carbon fiber prevents
biofouling successfully after 8 months seawater immersion.

2. The electrolyzing current kept stable under applied anodic potential at 1.8V, which
implied that the conductivity of the coating was nearly as good as at the beginning
of testing. The whole system was also operated normally during the whole period of
test.

3. Piling garbage on tested bar screen might cause difficulty of electrolyzing, in turn,
promote the local biofouling phenomena. However, study has improved that such a
new anti-biofouling method exhibits good application potential on various marine
structures including sewer, steel piles, and vessal to prevent biofouling on their
surfaces.

4. A portion of this study was sent to apply the invention patents in both R.O.C. and
U.S.A. Recently, we have received the notice of alowance in both countries.
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Evaluation of Corrosion Induced by ACR Alkaline Copper Removal Reagentsin
the Cleaning of Boiler at High Temperature
Abstract

The purpose of this work is to estimate the possibility of corrosion that might occur at some
local sites, where are overheated in the operation of akaline copper remova (ACR) process for
chemical cleaning of the boilers of Taiwan Power Company. Specimens made of carbon steel were
immersed in an autoclave wherein three kinds of commercial alkaline cleaning solutions were
filled with.

The results show that all the cleaning systems A,B and C are acceptable to meet Taipower’s
requirement but system A is better than system B and C in consideration of the corrosion rate of
steel, dissolution rate of the scale and the thermal stability of the cleaning solutions. The corrosion
rate of the steel islowest when system A(containing 12 A cleaning reagent and 0.3 A inhibitor )
is used rather than systems B and C.
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Pilot Study on the Mass Production of Mariculture Seeds by Using Power Plant
Thermal Effluent 11

Abstract

Thermal discharge water from the Taiwan Power Company's power plants is clean and

rich in therma and kinetic energy. Since it would be a pity to waste this asset, the most
positive and effective course of action is to treat it as a valuable resource. In fact there are
many successful examples from the world's industrialized nations of the use of power plant
effluent in fish farming.

1

The results of the recent "Pilot Study (11)" are as follows:

Establishment of intermediate culture techniques. Building on the results of the first pilot
study, continued efforts were made to breed and release fry. Species include bream,
Lutjanus kasmiira, and Acrossocheilus paradoxus. Operating parameters were changed
repeatedly to establish optimal intermediate culture techniques and maximize the quality
advantage of thermal discharge water.

Establishment of a marine release model: Continued efforts were made to assess sea
ranching and release efficiency. Reefs made from old tires were created, a total of
520,000 fry were released over a four-year period, and academic research performed on
fish catches and other relevant data.

Preliminary establishment of an on-land culture model: The results of raising two batches
of adult fish using thermal discharge water show that, when properly used, the
environmental stability of thermal discharge water makes it an advantageous medium for
raising adult fish. When thermal discharge was utilized an effective manner, fish raised in
it generally grew faster than those in the control group.

Thermal discharge water can be used to raise coral reef fish, which have relatively high
water quality requirements. Over the last few years more than 50 species of wild reef fish
living in the vicinity of the power plant have been successfully raised in captivity. These
findings indicate that thermal discharge water, when properly utilized and managed, can
generally facilitate the raising of inshore wild fish species.

Providing a foundation for shrimp culture and establishing preliminary shrimp culture
techniques: When thermal discharge water is used for shrimp culture, because of the
relatively high water temperature and stable quality enable shrimp to grow to a
marketable condition faster than in private aquaculture ponds. When effectively managed,
aquaculture using thermal discharge water apparently suppresses pathogens. Unlike at
many ordinary shrimp culture businesses, no large die-offs due to disease occurred
during the culture period.
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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” Organization” culture. Therefore, it will be able to
create intellect capital in Taipower.
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The Study of Organizational Development Planning of Taiwan Power Company
Abstract

Coming along with the trend of power industry's liberalization and privatization, the leading
position of the relevant business used to be monopolized by Taiwan Power Company will be
challenged severely. Taiwan Power Company not only has to enhance the service quality and to
reduce cost, but also needs to improve business effectiveness with organization devel opment.

This research targets toward the strategic organization development planning by referencing
successful cases of overseas power companies, domestic lega demands for independent
accounting statements of power generating transmission distribution departments, and the
future vision of Taiwan Power Company. The concrete research outcome has broken Taiwan
Power Company’s organization structure into 13 divisions that are respectively subordinate to
three business groups.

1 Core Business Group---governing core business of Taipei Power Company, including
Hydraulic/Thermal Generator Division  Nuclear Generator Division  Transmission
Division Distribution & Commerce Division.

2 Co-relation Business Group---governing business of Taipei Power Company that are
developed from core business, including Constructing Engineering Division Maintenance
Engineering Division Environmental Engineering Division Security Service Division
Power Research Division.

Sunrise Business Group---governing big potential business for the future market needs in
terms of reusing inherent assets of Taiwan Power Company, including Real Estate
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The Study of Influences of the Kinds of Customer and Voltage Char acteristic of
District Officeson Manpower After Privatization

Abstract

Thereis currently one vertically integrated power company, i.e. Taipower, in Taiwan. Therefore,
it has the obligation to supply electricity to all customersin the authorized area, which consists of the
whole area of Taiwan. However, the international trend of deregulation and privatization facilitates
market competition in the electric power industry. In the future, there would be other verticaly
integrated power companies and distribution companies entering into the industry to compete with
Taipower. Therefore, the exploration of the manpower arrangement of each district office is needed,
especially after the Taipower privatization, in order to make the operation more efficiently.
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A Study on the Establishment of Simulation Model for Taipower’s
Long Term Strategic Planning

Abstract

This project will use new "Scenario Planning” concept to develop severa most possible
future scenarios instead of predicting a single certain future. Then, we will develop severa
scenarios to test the long-term strategic planning simulation model which simulating the structure
of TPC's operations. Through it, we can design strategies that can help the dynamic coordination
of all maor processes in TPC and speed up TPC's response effectively, and make the whole
organization of TPC more stable dynamically, and capable to adopt many possible changes in the
future.
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The Study of Diversification Strategy and Cases of External Power Company
Abstract

This study would like to collect and analyze diversification strategy and cases of foreign
power enterprises. Besides, this study would like to understand the core competencies through
the benchmarking. The theories and tools applied in this study including: SWOT/PEST
analysis, value chain, industry analysis, value management and business process reengineering.
This study tries to construct a planning reference model of diversification of power enterprises
under impact of privatization policy. This analysis offers the Taiwan Power Company
suggestion for applying current resources and technologies to create new niche. The conceptual
framework proposed by this research is anticipated to be referred in constructing divesification
of the Taiwan Power.
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The Study of Influences of Dramatic Industrial Structure Adjustment on
Taiwan’s Future Power Demand

Abstract

Electricity has been playing an important role in economic development. Taiwan
economy has been developing at rapid speed. Its GDP also grow rapidly. Therefore,
electricity as input is highly demanded. However, electricity is not easy for storage. It also
takes great effort in built new power plants, no matter in time demand has been important issue
for most of power company. Taiwan Power Company also has such king of target.

As Taiwan now facing several economic situation changes, such as government policies
implement as well as global environment varies. Taiwan and China are expecting to join WTO
Chinaaswell as Hong Kong' s future economic structure.

This project is aimed to study the major reasons might affect Taiwan’s economy structure
changes in future 15 years. Based upon the ssmulated economic structure changes, electricity
demand will be examined. Electricity demand will be examined by industries, by area, by
cities, etc.

After electricity demand changes is studied. Some suggestion for Taiwan Power
Company for facing the changes in electricity demand will be done.
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A Study of Distribution and Retail Department’sOperation Strategies of Taiwan Power
Company under the Current Revision of the Electricity Act

Abstract

This project is divided into two parts. One is how the distributors and sellers in foreign
electric industry change their service contracts and business rules in order to attract or hold their
customers while the customers have right of free choice. We use their experiences in order to
make recommendations and modification of distribution and retail sector’s business rules and
service contracts in Taiwan Power Company. The other one is to extend the distributor and seller
in foreign electric industry experience of making competitive strategies while the liberalization in
electric industry and make the recommendations for Taiwan Power Company. At last we will
make comprehensive recommendations on decretal, strategic, technological and administrable
side for Taiwan Power Company.
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A Study on the Land Acquisition of Electric Transmission Line and Transformer

Abstract

The amount of electricity consumption has been increasing along with the economic
development and income growth in Taiwan during the past decades. In the meantime, the issue of
land acquisition for building electric related facilities, such as power stations, power transformers
and transmission towers, becomes urgent. These electric related facilities always caused
unexpected conflicts during the process of construction.

The draft of the amendment of Electricity Law, proposed by the 2660th Executive Y uan
Meeting on Dec. 16, 1999, formulates the compensation of acquiring land or rights of using land
for the purpose of protecting private property rights. Several key issues emerge to be discussed and
will be the major works in the project, including how to ensure equity during the process of
compensation, how to appraise the loss of neighboring parcels caused by the electric facilities,
what is the most efficient way for negotiation, and how to ensure the land acquisition.

The research will be conducted by the following procedure. Firstly, the legal document of
land acquisition and compensation for the use of electric related facilities will be articulated as the
fundamental of the project. Secondly, to collect mechanisms and empirical cases of land
acquisition and compensation as the references for feasible solutions. In addition, the approach of
loss appraisal of the real estate around the facility will be discussed. Lastly, compiling the works
of the previous sections, the research will propose a comprehensive suggestion as the solution of
the land acquisition on the matter of electric related facility.




A Study on Fostering a L ear ning Organization and Building an eL ear ning Prototype

Abstract

Facing the severe challenges from deregulation and privatization, Taipower endeavors to
strengthen its competition power via developing itself into a Learning organization. The project is
carried out in four steps. Firstly, an e-Learning Blueprint is developed, according to employees needs
and their acceptance to online learning. Secondly, case studies from a foreign electricity company and
companies in other industries that had implemented e-Learning successfully are introduced. The
current status of Taipower on employees learning behaviors, IT infrastructure, and organization are
surveyed and the the e-Learning Blueprint with strategic focus is devel oped.

A successful e-learning project cannot be implemented without the commitments and deep
involvement from users. Some propaganda and activities will be held to attract the attentions of
Taipower uses. Finaly, the project will assess employees usage of webs as well as their learning
model. Conclusions and recommendations will be raised for Taipower’s reference.
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The Establishment of Research & Testing Management Information System (1)

Abstract

Taiwan Power Company is facing the challenges of deregulation and privatization. In order
to strengthen the competence of its organization, Taipower lunched a series of reform planning.
The management model of profit center system can be a useful method for measuring the financial
performance of an organization. This research studies the feasibility of implementing profit center
on the testing divisions of TPRI and proposes management rules for carrying out the profit center
system. According to the designed profit center system the research then establish an information
application software system using web-based tailor designed program.
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To Develop the Air-Conditioner Load Management System in Main Station

Abs t r act

In order to investigate the possibility of building multi-purpose customer service system,
Taiwan Power Company (TPC) has initiated the project of designing BROadband Network based
Utility customer Service System (BRONUSS) since 2000. The computer program installed in the
computer of control center is called Integrated Customer service and Demand side management
System (ICDS). Control center sends out control signals through broadband networks to the Data
DistributoR (DDR) in each building or area at customers residence. DDR will then forward and
distribute the signals to each corresponding power window (PRW) installed at customer’s site.

TPC ams to directly control customers air conditioning facilities through BRONUSS.
The profile of customer’s air conditioning load can also be sent back to the control center through
this system. Since the control status and load profile of the controlled air conditioner can be
accessed by the control center through BRONUSS almost in real time, special shedding strategies
and load analyzing schemes are to be designed to signify the characteristics of two way control and
real time processing speed for the broadband networks.
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Survey and Analysis of L oad Characteristic-Phase Three
Abstract

In order to derive the appropriate load pattern 1315 customers of various service
classes were selected, based on a stratified sampling method, to install the intelligent
meters for measuring the power consumption every 15 minutes.

The bad data detection is performed to identify the abnormal power consumption by
Chi-sguare test. The standardized daily load pattern of each customer class has been
derived with the mean per-unit method of customer load. The billing data are retrieved
from the customer information system and applied to derive the customer daily load
pattern.

According to the total power consumption by all customers within the same class and
considering the corresponding daily load pattern, the daily load profile of the customer
classis then determined. By aggregating the load profiles of al customer classes, the daily
load composition and load model of each service district can therefore be solved. By the
same manner, the daily load pattern of whole Taipower system can be derived, and it can
be used to support the proper design of tariff structure according to the respective
contribution of system power demand by each customer class.
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To Develop the L oad Survey of End-Apparatus and Outage Detection
Abstract

Two Linux based software modules — “load survey module” and “outage detection
module” will be developed for power window, which is the device installed at customer’s site,
in this project. Associated with the “load survey module’, an “analog and impulse input
signal processing system” will be developed as the interface system for the input signals to the
power window. The load characteristics signals are processed and sent to the “load survey
module” inside the power window through RS-485 networks and the serial port. Power
window processes the signals and then send them to the data distributor. After collecting
signals from the connected power window, the data distributor forwards the collected signalsto
the control center so that the control center is able to monitor the load characteristics as well as
detect the outage occurrence. Associated with the “outage detection module’, a “power
supply monitoring module” will be developed to detect the status of power supply of PW-WIN.
Moreover, a “power processing module” will also be developed to maintain the power supply
for PW-WIN with chargeable battery as the outage occurs.
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Performance Improvement and Demonstration of Demand Subscription
Service Control Systems

Abstract:

In this project; The prototype of demand subscription service (DSS) control systems is
modified, and four sets of standard type DSS controller, three sets of power line carrier (PLC)
type DSS controller, and three sets of radio frequency (RF) type DSS controller were
produced, and then the on site testing is undertaken by installing ten sets of DSS controller at
different customers for one year.

The specifications of hardware/ software, R/D cost, control technique, communication
quality, the effectiveness of peak load clipping and €electric energy saving have been
examined for each type of DSS controller. The results for the proposed DSS controllers can
be as guidance for load control strategy in demand side management in Tai power.
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The Target Analysison Air-conditional Direct Control in Electricity
Abstract

In this research project we have built a complete data warehouse system, where all
types of power consumption data can be systematically gathered at different stages to
support any future short-term or long-term research. Furthermore, the consumer data
system we have developed incorporates the query system used in the power industry to
study consumption structures. In terms of marketing research, we have implemented a
standard operating procedure and a testing procedure to validate the credibility and
efficiency of the survey contents. The result of the marketing research can be incorporated

into the data warehouse system for any future cross analysis in regard to power
consumption.
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The Building and Application for Sampling Model on Air-conditional
Direct Control in Electricity

Abst r act

Implementing the direct control measures on air-conditioning power usage requires the relative
information of customers to satisfy the needs of users and inducing them to anticipate the program.
Therefore, fine sampling design to select representative sample customers and collecting relative
user information periodically is important successful factors of future overal implementing the
direct control on air-condition power usage program. The research will coordinate with electricity
economy decision support system of TPC electricity economy & society office to develop “ Sampling
module for direct control measures on air-conditioning”. Besides, to the purpose of analyzing
customer information and research related target market, the research is going to develop
newly-added modules for “Customer approaching, tracking, and name management” on existing
DSS system. Afterwards, connect the sampling module and DSS system at the same time to form
powerful and overall analyze support technique. These techniques can provide the tools for frequent
market research in the future to lift the performance of implementing direct control measures on
air-conditioning power usage.
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