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Planning a Test Bed of Microgrid

Abstract :

Evolutionary changes in the regulatory and operational climate of traditional electric utilities and the
emergence of smaller generating systems such as microturbines have opened new opportunities for on-site
power generation by electricity users. In this context, distributed energy resources (DER) - small power
generators typically located at users’ sites where the energy (both electric and thermal) they generate is used -
have emerged as a promising option to meet growing customer needs for electric power with an emphasis on
reliability and power quality. The portfolio of DER includes generators, energy storage, load control, and, for
certain classes of systems, advanced power electronic interfaces between the generators and the bulk power
provider. This white paper proposes that the significant potential of smaller DER to meet customers’ and
utilities” needs can be best captured by organizing these resources into MicroGrids.
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Applied Research of Power Electronics on Smart Grid

Abstract -

This plan use a power electronics building block (PEBB) module to quickly implement a
converter with DC-DC, DC-AC, AC-DC or AC-AC function. It can reduce the converter designing
time for the application level users. The PEBB module includes power switching unit, controlling
driver unit, sensor unit, conversion unit, communication and signal interface unit. This report
introduces two applications of the PEBB module and their external circuit design. A comparison of the
PEBB module with the traditional power electronic converters is given.
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The Research and Trial Site Implementation of Power Line Communication in Automatic Distribution
Power System Maintenance

Abstract :

Currently, Taipower company is actively in progress feeder automation. The feeder automation
project is laying the optical fiber communication, but only up to the main feeder. In order to monitor the
branch feeder equipments, using power line communication technology to achieve these goals as one
of possible options. Based on this, this project will explore the power line communication technology
to assess the branch feeder with a variety of applications for to set up a convenient, low cost and high
stability of the network monitoring system.
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Feasibility Study on the Application of Superconductlng Cables in Underground Electric Power
Transmission Lines

Abstract :

This project to explore the use of the existing underground transmission line trench, high-
temperature superconducting(HTS) cable to replace the existing power transmission cable to increase
power transmission capacity in crowded urban areas to address the difficult build a new underground
cable trench problem. Through the design and calculation rules of HTS cables, this project specifies a
criterion to determine the suitability of 69kV, 161kV and 345kV HTS cables according to
transmission current (transmission capacity), transmission efficiency (ratio of loss to transmission
capacity), maximum overall diameter of HTS cables and construction of superconductors. It suggests a
feasibility plan for HTS cables used in urban underground power transmission systems.

PE®ERE ~Peh~ 30
£ AR T j?fﬁ&&%«r]ﬂ R A TG RETHTRIA AR ERXTREZIRG LAY
P EEAHTESARE S A RGRL B n%ik'fﬁa?]?ﬁﬁé —@ﬁ‘{j\%\'ﬂﬁﬂi %’;Mﬁ%}»
REBELFEZ i’é%%ﬁ%‘:“ﬁf@;’# g @;@?],:%,@i’ s A TR R E IR B S L
BT AR B o '»:Uﬂ ARAEMT A TH R T @ﬂia?] ’ Mf?"“ MR BEIE Y
HRAFL &I > 77 G oe& g T THMEEL WSS A o A3 F BIFTIY RGBT HTR
V?/—%— B rs/.w.i&%'% Q—B"'LIRJP ﬁ%%;ﬁ Ei‘aé‘f ;ﬁbﬂ ’ «"Jﬁg‘/ ,__:}%:ﬁﬁm’ﬁ 5?7‘ LiEER AT
'rPﬁ E?/—%—mﬁ:%{f’
FyB
. WEAPFTRFRNEIARETHPEZALENTHZ B 3 B
RETHRT LA @@17\ FEFy
AREWRT R fe_ﬁ"‘v BT AT
:‘t&%ﬁ; MPEP T R FLIREE CAEZE S AL TR
a%w7 A1 AEE T w%*%mﬁ
REM Y T TERBL T PR
AREMT FRH AR B d] f 2 37
;k&gg,gﬁ)@@r 2 pv‘f@'ﬁ‘gi

OOF‘QP‘PPO.N

F‘:L
1. 7 ‘1”»%—,'75?/»\1‘?1
(1) RWEREZFRETHPEZREVMTFZ R FE
(2) RWERRTA 7 F*RETFRY TR A fﬁﬁ%ilﬁiﬂﬁ%ﬁ‘fé
2. %ﬁ’é‘ﬁi’é%-‘* Fr w4 @iﬂi?‘]i? SR A < A S F I
(1) FLLRFRHTS 2P @r RETHR/R? RS B2 7 A8 (74
%%“’Z@;’* RARE BN N ETZAY) o MEAREFRLETFRY T A @ﬂi%l

IR
(2)  #§ AHAEERAE (F 69KV~ 161KVZ 345kV) 2 9 4 T A E 2 5

Mo E B A A R

3. REMITH2 A2 BT MEA T R
(1) HFHREWIF2Z I A1 RZ2 BT HMRAT o
(2) HiRBEIELQEMIFTLY AHEFEFE LS4

11



4, REWMTFEHRIE LA el R T

D, REME e TLHRBELL R TSR LT FREFEY
6. %A PATERMET 2 B HEK -

T. EREIY P gl kip2
= &
1.

1&%*
&ﬁw\im\aiﬁﬂw%%ﬁmﬁﬁ%af”%ﬁ%%**EJ@ﬁiﬁﬁ?
ﬁ;ﬁ;% BATHMR* F R > EFTAAAMET Y Rl Bk T ST R ¥
BEAPT R E LR 2 R (TR EHERL iu IR% o
2. MRANREZAMAFEST L O OHAPS PR E BREVEREFAITE B T LRE
PR N BT L BMEEE AR .
3. AL A ATATE B T AR ® t60KV ~ 161KV Z 345KV T s ke p B T4 T H 1 ArEE 2L iR
R N Al oV VAR L Al
4 mERBFRANM T I P E S *ﬂﬁ%ﬁﬁ“iiilﬁK%ﬁWMﬂﬁﬁﬁ
ME T RBEBEALENTILT AEAFEY A ER A RREEHTHT S f s
sz fﬁ?& o
5. a‘a? AR RREFN  REMTFTEH AR B frind AR R 2T TR
WR2Z EMERS k-
b P ® 5 A 5
2P AZEWEY RE RS
7. RSERET Y kgL

BRAKRFLTEFRELEARMER > T EE BT
BERE 7 (7 (0%
P IS AT L

Bl B+ 7H7 5 E W2 £ 5 BEARETHY SN

FLAR T RAET R RE

12



BLETRpB L IRLBFEER
The Development of Automatic Data Report System for TaShan Power Plan

Abstract -

As TaShan power plant Unit 1 to 4 and Unit 5 to 8 built in phases, marked by different system
vendors have led to the graph control statements and other independent and can not be unified
interface to an automated reporting system, to their present shall be made by way of manual meter
reading various reports, it commissioned the Research Institute where the control system under the
operation of existing plans to develop an automated database system to solve the duty statements of
meter reading problems. This project analyzes data and formats from the built Human Machine
Interface(HMI) and designs an automatic report system, which includes the following stages of
development. 1.Develop data access interfaces to existing HMI. 2.Design the database operation
structure and scheme. 3.Implement the database programs. 4.Design the report system. 5.Install and
integrate the automatic database report system.After this project being successfully finished, it greatly
reduces the maintenance effort and increases the power system efficiency.
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The Implementation of Automatic Control System for Diesel-Electric Sets in Xiaxing Power Plant

Abstract :

We take aim at designing an automatic control system for diesel-electric sets in Xiaxing power
plant, and this paper gives a description about it. The purpose of this project is to lower the cost of
manpower and heighten the safety for the power plant. In the future, we hope to make a big benefit by
duplicating the system to other diesel power plants.
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Machine Data Managing System of Generator Units
Abstract :

Regularly measure the parameters of the generators is very important to a power system.
Correctness of parameters of the generator computer models, not only influences the simulation system
results, but also influences the correctness of system planning and system protection. Regularly
measuring the parameters of the generators to get suitable computer models, is important to power
system power flow and stability studies. This may explain why after the said two 1996 western
US/Canada blackouts, WECC ( Western Electricity Coordinating Council ) mandates a compulsory
generator testing program to require generators greater than 10MVA to be tested, and tests should be
repeated every 5 years.

This report offer representing hydraulic and thermal generating systems, and indicate the way to get
the whole Taipowe power system generating system information within Taipower.

To the testing of generator parameters, the testing of a hydraulic Taipower generator is also
mentioned. Although to divide the tsets in “Generator parameters testing”, “Excitation system testing”,
“Turbine and Governor testing “groups seems logical, practically the tests seemingly should be done
first the “no load (to generator ) ” tests, then the “take load (to generator ) “tests. The trust and

corporation of the power plant is essential to the generator tests. Through the testing, the model
parameters of the tested Taipower unit has been renewed.
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Testing and Reviewing Plans for the Parameters of Generator Models

Abstract :

Because the electric systems of Taipower is increased day by day, no matter generating set, transmission
line, and transformer in substation, have especially already set up and increased aircrew's model parameter
newly to use the number value that the producer offers in the part of the generating set, also there are no
materials that a producer offered in the old aircrew, can only use typical value to substitute. Because the model
parameter surveying value of system analysis, the accuracy of analysing the result of incomes remains to be
discussed, so carry on the fixed quantity on the spot and examine the parameter of models to the systematic
generating set, apply it to system analysis as the very urgent important affair. The purpose of this research is to
set up the fixed quantity of model parameter of an electric generating set and examine and confirm the
technological platform, so as to ensure the accuracy of follow-up systematic simulation, this report carry on the
discussion of the testing of pamemeter of generator examine, the excitor systematic parameter ,and the governor
systematic parameter. We also verified parameter of utilizing DSATools software, used to confirm the rational
and accuracy of relevant parameters.
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The Standard Voltage and the Optimization of Voltage Control in Substations
Abstract -

The system voltage remains within normal range is an important task of Taipower dispatchers,
and by adjusting the voltage and reactive power produced by the process in order to reduce
transmission losses. Many substations are automatically set by the dispatch center equipment control
system of reactive power (RPDC), the system can set the standard voltage to each substation. This
article will examine how to adjust this setting to the optimal, thereby reducing transmission losses and
improve power system efficiency. In this paper, through power flow simulation software ASPEN
simulation, the establishment of bus standard voltage setting means, and with nine area diagram to
ensure the optimal functioning of the system.
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The Integration of the Substation Facility and Equipment Management System

Abstract -

This project was created based on these purposes : to inspect and analyze testing results of
substation facilities computerized power equipment data and to build substation asset management
system for TPC.

This study includes two parts, the first one is building up main database and related web pages

and the other one is setting up a portable inspection system. The portable inspection system that
comprised Ultra Mobile PC (UMPC), inspection software, RFID reader and tag was designed to
simplify and computerize current process. Inspector uses RFID reader to retrieve the basic
information and inspection table from RFID tag which taped nearby the facility in substation, and
system replies the corresponding column and automatically check the accuracy of fill in values. The
inspection result uploaded from UMPC to SEMMS database by strict certification process then saved.
Not only inspection data, but maintenance history, Total Combustible Gas (TCG), Dissolved Gas
Analysis (DGA), SFg test data use the same certification process before saving into SFMMS.
Meanwhile, we follow related standards, such as IEEE, IEC to design application software and
analysis above-mentioned data to management.
Substation Facility Maintenance and Management System is not only a database management system,
also it is an integrated asset management system. In this paper, we present SEMMS relevant functions
and how this system works. By proper using and analyzing the data saved in SEMMS, we provide
precaution mechanism of substation facilities and implement conditional-based management (CBM)
institution for Taiwan Power Company.
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The Integrated and Application Research of Substation Equipment Management Database

Abstract :

To expedite Taiwan Power Company’s (TPC’s) engineering recording inspection results of
primary substation facilities and to affirm the inspection works have been finished, the inspection
items need to be reassessed first. According to the assessments, RFID tags will be installed at
appropriate locations in the substation. With the use of the Ultra Mobile PC, the inspection recorder
called mobile recorder will be developed in this project to read out data stored in the RFID tags. In
response to the data read from the tag, the mobile recorder will display the corresponding items for
inspections to improve inspection engineers’ convenience of recording facility conditions. As the
recorded value is beyond the standard one, an alarm will be displayed on the mobile recorder to notify
the inspection engineer. A software system called Substation Facility Maintenance and Management
System (SFMMS) will also be developed and installed at the main computer of control center
allowing inspection engineers to upload inspection data to the data server. The SFMMS also provides
the functions such as filtering and analysis of inspection data, acquisition of facility information, and
printing of different tables for maintenance and statistics. SFMMS will also generate the tables with
the formats complied with the one on the Utility Facility Inspection Web Page designed by the Energy
Bureau, Ministry of Economics.
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A Study of the IED on the Condition Monitoring of Equipment and IEC 61850 Communlcation Protocol

Abstract :

Taiwan Power Company performs time based maintenance (TBM) on electrical equipments of
existing systems. In order to save manpower and resources required, TPC will consider the condition
based maintenance (CBM) instead of TBM. Functions of IED applied in the Substation are powerful, in
addition to providing protection, measurement, control and communications functions, can also provide
equipment condition monitoring functions, TPC can make full use of IED for establishment of
equipment condition monitoring and maintenance management system, step by step to promote CBM
system.

This research project collected domestic and overseas literatures to study monitoring mechanisms,
and build substation equipment condition monitoring, maintenance management and asset management
system prototype. Then, assess the application trend of IEC61850 protocol or DNP3 protocol in
substation for information exchange of the equipments. Finally, this research will make a proposal as a
future reference for Taiwan Power Company substation equipment condition monitoring and
maintenance management system.
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A Study of Magnetic Field Reduction for Distribution Installation

Abstract :
This project is used to investigate the mangnetic field characteristics around the booth-set

transformer, plateform-set transformers and upward-downward connectiong poles. Also we search for
the feasible mitigation methods. It is hoped to handle the magnetic field distribution of those

equipments and corresponding strategies.
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Feasibility Study of SVC Installation at Main Transformer of Sinying P/S for Voltage Flicker
Mitigation

Abstract :

The operation of electric arc furnaces (EAFs) presents drastic and random characteristics which may cause
considerable power quality problems. Among many manifested power quality problems, one of the most
significant pollution comes from the voltage fluctuation. In this study, the goal is to detect the major flicker source
that exists in a Taipower primary substation which serves several steel-making customers. Because of the nonlinear
behaviors of the EAF loads during operations, serious voltage fluctuations have been observed at busses that
connect the substation transformer. The voltage fluctuation also causes frequent operations of the on-load tap
changer (OLTC) of the main transformer, which may shorten the life of OLTC and affect the power quality. To
reduce the number of switching operations of the OLTC, it is necessary to track the main source of the flicker
among different EAF loads and then provide the mitigation solutions. Therefore, the measurements of reactive
power, real power, and voltages have been taken from the substation sites. The dominant flicker source is then
effectively identified through a simple proposed approach. For mitigating such problems, it is necessary to estimate
if it needs to set up any flicker mitigation devices, such as static var compensators (SVCs)..
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A Study on the Reasonable Spinning Reserve Scheduling and Dispatching after Commercial Operation
of the Lung-Men Nuclear Power Plant

Abstract -

This project will examine domestic and international isolated power systems in order to collect
relative regulations of spinning reserve and analyze their dispatch and disposition policy. According to
the characteristics of Taipower System, the dynamic characteristic, load-frequency sensitivity factor and
the dynamic and frequency response of different hydroelectric and thermal generating sets will be
analized when contingency occurs in the system. The dynamic simulation will help for real-time system
test and verification. Because the unit 1 of Longmen nuclear power plant of Taipower Company will start
commercial operation in December, 2011 and unit 2 will start in the end of 2012, this project will follow
this time table to prepare the system data and processing simulation. The goal is to find the reasonable
spinning reserve scheduling and dispatching after commercial operation of the Longmen Nuclear Power
Plant.
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Establishment of Control Performance Standard and AGC Operating Strategy
for Taiwan Power System

P2

Abstract :

The supply frequency is an important reliability index in power system operation,. If system is not capable of
restoring the deviated frequency back to the safety range, the run-away frequency will impact system reliability
and degrade power quality. Once the frequency deviation is large, numbers of equipment may trip or fail. The
task of setting frequency standards is a matter of making a trade-off between quality, security and cost. For the
operating guidelines that meet this principle, North America Electric Reliability Corporation, NERC, CPS has
become the major paradigm of operating principle for load frequency control among the interconnection
systems in North America.

Taiwan power system is an independent system which does not have tie-line interconnection to the other
systems. Consequently, NERC’s CPS may not apply to a system without tieline interconnection. The task of this
project includes two phases. The first phase is to update the frequency control guideline that is based on the
rationale of CPS for Taipower system. The second phase is to analyze Taipower’s AGC performance using the
CPS standard and then to make recommendations for improving the overall load frequency control.
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Power System Fault Current Calculation using PSS/E Program

Abstract -

Taipower has used mainframe and self-developed program to calculate the bus fault current
capacity for years. The number of the buses grows as time goes by. In recent years, Taipower adopts
simplifying voltage level policy, built a large number of distribution substations in the 6th
transmission line project, and then the number of 161kV substation buses surpassed the scale of the
self-developed fault current capacity program. As a result, the program can not process all system
data. Moreover, the mainframe computer operation mode is relatively unfriendly and using longer
time. The research composes a transformation program by Visual Basic 2005, converting the input
data of mainframe computer into PSS/E data form. Comparing PSS/E and the mainframe computer
results, about 90% buses above 161Kv have fault currents inaccuracies within 100A, only a few buses
have larger inaccuracies. Taipower has used PSS/E to analyse power system already, the research
helps different Taipower users using same computer program to analyse fault current, power flow and
system stability problems more conveniently.
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The Integration of GIS Management System and CII’CUIt Management System
of Taipower Communication Network

Abstract :

Because of the character of fiber with long distance transmission, lower cost and none
electromagnetic interference, there are many fiber application in Taiwan Power Company. For
example : transmission line relay protection, SCADA, power dispatch, monitoring and information
transmission. Department of telecommunications manages the fiber distance over 3,600 kilometers . It
is difficult to manager related fiber information and synchronize the data between design department
and working department. The problems can be solved by building fiber information database. In this
project, we develop a fiber information management system by integrating several new technologies
with geographic information system, database management system and ASP.NET 2.0 web application.

In this Project, Department of telecommunications provides all business rules and TPRI design
the database and develop web programs. After the completion of the project, the whole system will be
operated in the Department of telecommunications.
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A Computerized Management System for Englneerlng Check and Delivery

Abstract :

This project focuses on establishing an EMIS at TaiPower, with each departmental unit linked to
this system via a unified platform for the facilitates project management-related tasks. Given its
transparency, the proposed EMIS can ensure data security, subsequently streamlining inspection
procedures and complying with 1SO operational standards as a viable replance of the conventional and
complex project approval process.The Internet applications system implements real-time log
processing pratices online to integrate information communication with management project approval,
ultimately human resources more efficiently and eliminating paper waste through computerization to
conserve energy and reducing carbon emissions.
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Implementation Of Special Protection System(SPS) On KinMen Power System

Abstract -

Kin-Men power system, an offshore island power system, is composed of 8 diesel generators totally
providing capacity of 64.6MW in Ta-Shan power plant, 6 diesel generators totally providing capacity of
20.312MW in Shia-Sing power plant and 2*2MW wind generators in Jin-Sha wind power station. The off-peak
load is about 17MW during the winter season, and peak-load is about 43 MW in the summer. The transmission
and distribution systems are connected by 4 substations which transform voltages from 22.8kV transmission
lines to 11.4kV feeder lines. This islanding power system is very subject to N-2 contingency, especially in off-
peak load situation, that possibly causes blackout. Several of the island-wide blackouts occurred in the past 7
years. In order to avoid the same event happening, an automatic load shedding logic (specific protection scheme,
SPS) has been studied and designed in this paper. Furthermore, we propose a rapid SCADA system, which
could execute this SPS logic and spontaneously detect and urgently trip appropriate loads responded to
generator shutdown and power events within 200msec.
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The Worksheets Chemical Audit Subsystem of Nuclear Power Plant |1

Abstract :

There are many administrative controls in Nuclear Power Plant |1, such as radiation, door lock,
chemical. These controls need different control unit to approve by person with paper, and affect
efficiency greatly. Nuclear Power Plant 11 adopted Lotus Notes to develop worksheets audit system. It
saves man power and have better efficient, but Nuclear Power Plant 11 needs to pay expensive client and
server side right. Another, the third party staff quit their job, nobody can provide any support any more.
engine by third party in the past. It is urgent to rebuild a new easy maintenance system to replace the old
one.

In this project, we develop a worksheet audit system with Radiation Work Permit and Door Lock
Permit subsystem by ourselves which include user interface, worksheet flow, planning database, develop
web programs. We also plan to develop new subsystem to improve the whole system completely in the
future.

Nuclear Power Plant 11 provides all business rules and TPRI design the database and develop web
programs. After the completion of the project, the whole system will be operated in the Nuclear Power
Plant Il and popularize to other Nuclear Power Plant.
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The Study of Faulted Waveform Analysis Technology.
Abstract :

Science Park is a representation of successful model in Taiwan’s enterprise development. Some of
these companies become famous company in the world even at top position by the strategic of
homogenous enterprise grouping affection. The convenient and completely supply train and sufficient
high technology human resource made PV and IC industry well developed. High technology industry
is established on superior investment environment. “Good quality and stable power supply” is one of
essential foundation to improve investment environment, and this is main goal of Taiwan Power
Company.

To achieve “Good quality and stable power supply” establish fault treatment procedure and
shorten the outage from fault condition is important policy. TPC has changed the Magnetic
mechanism type protection relay to IED ( intelligent electronic devise) in these years. The fault
waveform record function and software analysis of these digital relay can applied on improve the
power quality. We have established the fault category analysis the insulation characteristics of
equipment, phase angle analysis, transient phenomenon and waveform study from IED function. We
hope these methods may give a way to maintenance engineer to improve power quality.
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The Study on Prolong Service Life of Gas Insulation Switchgear

Abstract

Gas Insulated Substation is a very good technological solution due to its excellent insulation
characteristics and arc extinguish ability specially in Taiwan when the constraints in terms of
available space or environmental conditions are very stringent. Taipower has installed and
operated a great amount of GIS (including C-GIS and GCS) in its power system in these 20 years.
The first batch of these switchgears are facing its set life cycle- 25 years, even almost of these GIS
has few hundreds operations only and in good service condition still. According to IEC standard
the mechanical operation of circuit breaker at least 2000 times for M1 type and the 10000 times for
M2 type, the GIS operation times in Taipower system is much less than these number. We would
like to review the maintenance strategy from time base to condition base and hope may extend the
service life from 25 years to 35 years.
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Failure Precaution for Cable Terminations of Transmission System Connection Stations
above 69 kV
Abstract :

This plan focuses on the transmission XLPE cable terminations, fault causes and measures to
improve. Major projects are: (1)Gathering and analyzing technical paper of high voltage(69kV
above) cable termination design ~ maintenance methods.; (2) Analyzing present adopted high
voltage cable termination designed by different manufacturers, compares the difference of the
elements used and constructs the electrical model of cable termination; (3) Analyzing three cable
termination failure cases occurred on TPC system; (4) Analyzing feasibility of the surface
diagnosis techniques of finding defects.

The research results reveal that the termination faults characterized by rapid insulation
degrade, then breakdown promptly in a short time. With present external techniques, the diagnosis
abilities on terminations is still limited. In addition, simulation results show that electrical field
intensity on the stress cone meets the requirement of original design. So the installation quality
becomes the main factor that influences the operating performance.
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Performance Evaluation of the New Anti-scaling Reagent

o\-

Abstract :

Both FGDs of Hsinta Power Station unit 1 and unit 2 have run since about 1992. Because of
accessories scaling, their prescrubbers (PSRs) which often need to be shut down and cleaned interfere
normal operation profoundly, therefore there was a plan of air-pollution-improvement to abandon
these PSRs though slow progress. To improve such sustaining problem, TPRI started to explore causes
and background in 2006, thereafter, potential reagents which were erected from enormous experiments
in stages had been arranged to be field tested and one of them had been proved and technology-
transferred since May 2008. With the characteristic of continuity, research work has found another
potential reagent and study has been restarted through the procedure of proposal. Both the results of
simulating experiments and field tests of about 6 months demonstrate that the potential reagent owns
more superior scale-inhibiting performance as well as economic characteristic than the technology-
transferred reagent. Though the PSRs of Shinta Power Plant have now been abandoned gradually
according to mentions above, as generally the scale-inhibiting reagent can manifest itself in
environment of more basic and lower supersaturation ratio, it can be predicted that this potential
reagent is suitable to the PSR of FGD in the Linko Power Plant.
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Simulation of Combustion Process in Boiler and Its Applications for the Power Plant

Abstract :

The main purpose of this study aims at building a workable capability to simulate combustion
flow field with liquid and solid fuels in furnaces. The efforts are directed to improve the ability in
understanding as well as controlling the combustion processes in a furnace. Well-acknowledged and
widely-utilized research programs dealing with the oil fuel or the pulverized coal combustion
processes will be respectively studied in details. The computer programs are decoded to analyze the
adopted physical and chemical mechanisms along with their numerical counterparts. Based on the
attained experiences in analyzing the existing codes, numerical computations are carried out to
simulate practical oil- and coal-burned furnaces as well as to verify the computational results for
research furnaces with the available simulation tool. From the simulation results and numerical
analyses, it is shown that both the understanding and simulation capabilities of combustion flow fields
in practical oil- and coal-burned furnaces are successfully established in the present study.
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A Study of Weldability of SA213T23 Material Use in Supercritical Boiler

Abstract :

In this study, gas tungsten arc welding process was used for the joining of T22, T23 and T91
steel pipes. The results indicated the microstructures of the T22 ~ T23 were mainly bainitic structure

and quenched tempered martensite was seen in the T91 steel. The over-tempering zone in those
welds caused the drop in strength and ductility of the welds, regardless of postweld heat treatment.
Among the welds, the heat-affected zone of T91 steel showed higher resistance to softening than
T22 and T23 ones. Besides, the thermal cycles induced by multiple passes imposed tempering
effects in the region near the weld root, which resulted in the formation of ferrite with coarse
carbides. Such event accounted for the decrease in strength of the T22 and T23 welds.
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Remaining Life Assessement of No.1 Boiler of Shieh-Ho Power Plant

Abstract -

The purpose of this study was to evaluate the residual life of #1 boiler components of Shieh-Ho
thermal power plant. The safety critical components were assessed in this study included the main
steam pipe, high temperature reheater pipe, low temperature reheater pipe, secondary superheater
outlet and inlet header, reheater outlet header, primary superheater outlet header, secondary
superheater manifold. The inspection method of these steam delivery pipes was conducted on the
microstructure of regular replicas and extraction replicas, and evaluating the consumed creep life was
based on the life assessment system which is called MALS has been developed by MHI. According
the examination, the results were shown as follows: 1.The percentage of microcrack (or voids of
creep) in the heat affected zone for MS were 67%, for HTR were 38% , for LTR 0%, for SHO are
50%, for RHO are 17%, for PSH are 50%, for SHI are 43%, for MF are 0%. 2.The consumed creep
life (\in conservatively evaluated) in the heat affected zone for MS are 40-50%, for HTR are 40-50% ,
for 25% LTR are 30-40% and others are 20-30%, for 22% SHO are 50-60%, 6% ones are 30~50% and
others are 40-50%, for RHO are 40-50%, for 7% PSH 50-60% , and others are 30-40%, for 29% SHI
are 50-60%, and others are 40-50%, for MF are 40-50%.
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The Study of High Condenser Back Pressure at Ta-Lin Power Station Unit 1 and 2

Abstract :

The purpose of this study is to investigate the high condenser back pressure at Ta-Lin power
station unit 1 and 2. It is concluded that the main cause of the higher condenser back pressure is a
deteriorated heat transfer performance. Factors result in the condenser performance deterioration
include(1)part of the condenser retubed with lower thermal conductivity material. (2)lower than
designed tube water velocity supplied with high inlet cooling water temperature. (3)condenser heat
duty higher than required. (4)in-tube fouling and (5)air-inleakage. The corrective actions are (1)
investigate the area of air-inleakage and vacuum pump system. (2)get rid of causes resulting in in-tube
fouling. (3)check possible leakage drain or vent valves. (4)cleaning the cooling water flow path.
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A Study of Physical Properties of Wear Resistant Material of Unload Coal Facilites

Abstract -

The No.1&2 coal-millers of Ta-Lin thermal power plant were started operating in 1984. The
vertical shafts of #1-1 and #1-9 coal millers were fractured in Feb. 2001 ~ Aug. 2006 and Jul.
2006 ~ Aug. 2006, respectively. In order to identify the causes of fracture, we evaluated from the
observation of fracture surface, microstructure analysis, mechanical properties tests and mechanical
analysis. The conclusions and recommendations obtained as following: The composition of these
fracture vertical shafts met the specification of AlISI4340. The microstructure of fracture shafts
presented a non-homogeneous structure with impurities and voids. The broken section of fracture
shafts showed a cleavage surface which was the same appearance as the specimens of torsion tests.
This can be verified that the fracture was caused by torsion force. And according to the mechanical
analysis, the maximum stress occurred at the top end of vertical shafts where was consistent with the
fracture vertical shafts. Damage causes of the broken shafts were due to the loading stress exceeds
the fatigue limit.
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Rotor Life Monitoring System of HP/IP Steam Turbine in Taichung Power Plant.

Abstract :

The main purpose of this project is to develop a real-time monitoring system (Rotor Life
Monitor, RLM) for the high pressure and intermediate pressure section of rotor of the Taichung power
plant. RLM includes signal receiver,FE calculation core, data storage & management, GUI software
and net-wiring works. With the development of this equipment, expect to be able to offer more
information to operators, such as the temperature distribution, stress state & life consumption of rotor.
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Remaining Life Assessement of No.2 Boiler of Tai-Chung Power Plant

Abstract :

The purpose of this study was to evaluate the residual life of #2 boiler components of Tai-Chung
thermal power plant. The components were assessed in this study included the main steam pipe, high
temperature reheater pipe, primary superheater outlet header, plate superheater outlet and inlet header,
reheater outlet and inlet header, final superheater outlet headerand superheater attemperater. The
inspection and evaluating method was based on the life assessment system which is called MALS.
According the examination, the results were shown as follows: 1.The percentage of microcrack (or
voids of creep) in the heat affected zone for MS were 58%, for HTR were 38% , for PSHO are 22%, for
RHO are 70%, for RHI are 20%, for SHO are 76%, for PLSHO and PLSHI are 33 and 50%., for WS are
63%. 2.The consumed creep life in the heat affected zone for MS are 30-60%, for HTR are 30-50% , for
PSHO are 30-50% , for PLSHO are 40-50%, for PLSHI are 40-50%, for RHO are 40-60%, for RHI are
30-50%, for SHO are 40-60% , for WS are 50-60%. 3. The structure of oxide scale at the reheater inlet
tube was identified as Hematite not Magnetite that is a stable phase under normal operating condition.
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Feasibility Study of Anti-slagging Reagent to Boilers of the Taichung Power Plant

Abstract :

The collegues of Taichung Power Plant who are intermittently bothered by boiler slagging ask for
researching to improve. This study used certified reagent in Shinta Power Plant and hard slag directly
from Taichung Power Plant to evaluate influence of atmosphere, temperature, relative reagent
proportion etc. and explore feasibility as well as operation details. Results demonstrate exfoliation
property of reagent as well as inertness to atmosphere of oxidation or reduction and propose the
optimum reaction condition should be 1:1 slag to reagent ratio and around 600-8000C, which means
instead of coal feeder, the in-situ injection from sight window nearest to slag is better for reaction of
reagent. Besides, though not interfering exfoliation reaction of reagent, atmosphere does influence
transition to glassy state of slag and had been found 400°C in reduction and 1000°C in oxidation
respectively, this deserves attention of colleagues who are in charge of maintenance or operation.
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Research on Cavitation of Water Circulation Pump Impeller and Suction Ring for Da-Tan Power Plant

Abstract -
At overhaul,honeycombs,mixed the serious cavitation phenomenon were found on the surface of
Circulation water pump (CWP ) impellers and the suction ring of ST # 1 and ST # 4 for Da-Tan

power plant. It will affect the water circulation pump life and operating efficiency. ST # 4 is more
serious. Measures taken by the current site for the first cavitation damage in the affected area of metal
repair agent, and then sprayed with epoxy enamel. In addition to cavitation-resistant materials, the
fundamental solution should be to identify the root causes of cavitation and to improve further.
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The Study of Difference Between Spent Nuclear Fuel Disposal and High Level Waste Disposal

Abstract -
Due to the announcement of GNEP, Taiwan Power Company should increase the assessment of
HLW (High Level Waste) beside the original SNFD (Spent Nuclear Fuel Disposal).SNFD is
composed of the cast iron and copper made canister. The canister is surrounded by buffer material and
the granite. HLW is a liquid phase which is vitrified by glass and surrounded by overpak and then
granite. Basically, the disposal concept between SNFD and HLW is the same. The multilayer concept
is used for these two kind of disposal site in order to isolate radionuclide from humanbeings.
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Planning and Establishment of the First Thin-film 3kWp Solar PV Demonstration Project System at
TPRI’s Shulin District Office of Taiwan Power Company

Abstract -

This project is to set up a 3kWp thin film photovoltaic (PV) power demonstration system in one
of buildings of TPRI (Taiwan Power Research Institute) of Taiwan Power Company. The 3kWp thin
film photovoltaic power system is designed with grid-connected function in this work. This project
also plans to construct a monitoring system to collect important information of the PV system,
including the output voltage of PV array and inverter, current, as well as power output and working
temperature of the PV array. In addition, weather information can also be collected such as irradiance,
and air temperature, etc. Meanwhile, this project is to establish a demo system to offer the
demonstration of the PV power system including: LCD real-time monitoring data display, CCD web
cam, data collection server plus remote web access. Therefore, the working status of this thin film PV
system such as real-time monitoring data, history monitoring data, and statistical data of power output
can be accessed online through Intranet, and these data can be shown on a LCD display system.
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Technical Investlgatlon of Concentrating Solar Power

Abstract -

Concentrating Solar Power ( CSP) systems use lens or mirrors and tracking systems to
focus a large area of sunlight into a small beam. This is then used to generate electricity. Four main
elements are required to produce electricity from solar thermal power : a concentrator, a receiver,
some form of transport media or storage, and power conversion. Many different types of systems
are possible , including combinations with other renewable and non-renewable technologies , but
the three most promising concentrating solar power technologies are : parabolic trough , power
towers, and parabolic dish.

Parabolic trough systems use trough-shaped mirror reflectors to concentrate sunlight on to
receiver tubes through which a thermal transfer fluid is heated to roughly 400°C and then used to
produce superheated steam. They represent the most mature solar thermal power technology, with
354 MWe of plants connected to the Southern California grid since the 1980s. Solar tower systems
use a circular array of large individually tracking plain mirrors (heliostats) to concentrate sunlight
on to a central receiver mounted on top of a tower. A heat transfer medium in this central receiver
absorbs the highly concentrated radiation reflected by the heliostats and converts it into thermal
energy to be used for the subsequent generation of superheated steam for turbine operation.
Parabolic dish systems are comparatively small units which use a dish-shaped reflector to
concentrate sunlight, with superheated fluid being used to generate power in a Stirling engine at the
focal point of the reflector. Their potential lies primarily in distributed power supply and remote,
stand-alone power systems.

Solar thermal power has little adverse environmental impact, with none of the polluting
emissions or safety concerns associated with conventional generation technologies. Facilities can
operate with little maintenance after initial setup. Solar thermal technology has made huge
technological and cost improvements, but more research and development remains to be done to
make it cost-competitive with fossil fuels.
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System Design and Installation for a 10 kWp Photovoltalc Power Generation Demonstration Project
at Ping-Tung District Office

Abstract :

This project is to relocate the 10kWp photovoltaic (PV) power system from Ta-Lin Thermal Power
Plant to Ping-Tung District Office. A monitoring system is constructed to collect important information
of the PV system, including power of PV module and inverter, as well as PV module temperature. A
remote control system can be allowed for accessing these data on-line. Also collected is weather
information, such as solar irradiance, ambient temperature, etc. Meanwhile, a web server is set up for
demonstration and dissemination purposes to the public. Introduction of the PV system, real-time
monitoring data and the historic power generation statistics are included in web pages. The real-time
outlook image of the system is shown by using internet CCD camera. In mid-May, the contractor
completed the installation of photovoltaic power generation system, and the data acquisition and
monitoring system was accomplished in mid-July.
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Study on the Structure Design and Coating Process for New Ggeneration Crystalline Si Thin Film
Solar Cell
Abstract -

To get a fairly efficiency of crystallized thin film with the wafer-base solar cells, the trapping
effect of incident photons and collection of carriers should be improved. In the work, we fabricated Si
nanowire solar cells with highly light trapping structure and with radial p-n junction instead of planar
junction cells. Nanowire array were grown by VLS process using Au catalyst metal. A hotwire was
combined to the chemical vapor deposition system to get a vertically wire array. We investigate the
structure factors and processing parameters that might affect the efficiency of the radial junction solar
cells. The main content include : 1. Metal thin film fabrication of bottom electrode and backside
reflective layer. 2. Deposition and annealing process of metal-catalyst thin film. 3. Characteristic
analysis and processing of Si nanowire synthesis and emitter deposition. 4. Top electrode fabrication by
transparent conductive oxide film. 5. Fabrication and performance testing of the Si nanrwire solar cells.
In this study, the optimal parameters of each film using as the cell structure have been obtained.
Integration of these parameters will be benefical to construct a nanowire solar cell in the future.
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Building a Stochastic Prediction Information System for Wind Power Output

Abstract -

The purpose of this project is to establish an automatic wind energy forecasting system. In this
system, all the online wind turbine data should be collected and retrieved. Then, these data will be
stored in database and converted into a format that can be used in the wind energy forecasting program
to establish an automatic wind energy forecasting system. The forecasting data will be used for power
dispatching and electrical network operation. From the forecasting information, it can be used to
reduce the operation cost in normal operation. A wind forecast web site should be established also. In
this site it can show the wind speed, the historical data, forecast value and trend forecast map. This can
be used as a reference and for future research.
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The Investigation and Analysis of Power Quality in Wind Farm

Abstract -
In accordance with Taiwan's installed wind turbines, large wind farms can be used to the area

which connecting utility network and signify the rated capacity is above 20MW. We need to
investigate the power quality of large wind farms and evaluate the correctness of power system

impact analysis.
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The Study of Wind Turbines Under-Frequency Relay Setting in Penghu

Abstract :

As government departments have set various green energy laws, wind turbine manufacturers more
committed to wind turbine development and technical computing, for example, such as Enercon of
Germany and Vestas of Denmark. The amount of global wind power installations grows rapidly year by
year that is the new national indicators of the development of green energy clearly. One after another in
Penghu Islands, Taiwan Power Company sets 8 Enercon E-40 wind turbines in the Tuen wind power
plant and various types of green energy and future development of power generation equipment, will help
the creating low-carbon island and the integration of applications for energy grid. The study describes the
function of Enercon wind turbine model parameters and control modes, uses power system simulation
program PSS/E to analyze Penghu existing operating model, and reviews the system after the biggest
power grid trip unit response properties, to understand wind turbines and diesel generators operation
relationship. Meanwhile, using units and system limitations, establish for now and for the 2nd stage, the
best generation of diesel generating sets which fit the operation commitment.
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Evaluation and Establishment of Advanced CO, Capture Technologies

Abstract -

Energy Technology Perspectives (ETP, 2008) projects that the amount of CO, emissions
attributable to the energy sector will increase by 130% by 2050 compared with 2005 as a result of
increased fossil fuel usage, and in the meanwhile, carbon dioxide capture and storage (CCS) will play
an important role in contributing 19% of the necessary emission reduction. The present status of
carbon dioxide capture technology, including post-combustion, oxy-fuel combustion, and pre-
combustion were elucidated, meanwhile, the introduction of present researching works related to
carbon dioxide capture conducted by Taiwan Power Company was involved.

Firstly, the screening of novel CO, absorber was performed in order to achieve the purpose of
reducing CO, capture cost as compared with mono-ethanol amine (MEA). According to the electro-
negativity properties of amine-functionalized compounds, the feasibility of replacing MEA absorbent
with aromatic amine compound in CO, capture system in this work was studied through means of
physical and chemical properties investigation in details. With regard to the practical application, the
aromatic amine compounds were further immobilized onto the surface of silica substrate as a solid
CO, absorber.
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The Feasibility of Off-shore Geological CO, Storage

Abstract -

International Energy Agency (IEA) Energy Technology Perspectives (ETP) projects that the CO;
emission attributable to the energy sector will increase by 130% by 2050 as a result of increased fossil
fuel usage, in the meanwhile, carbon dioxide capture and storage (CCS) will play important roles to
contribute 19% of the necessary emission reduction. Since the off-shore sub-sea bed geological
formation near Taiwan territory has been proposed to be the potential sites with relatively large
amounts of CO, storage capacities, and the potential sites was consequentially considered to be the
countermeasure appropriate for CO, storage by Taiwan Power Company. In order to ascertain the
feasibility of off-shore geological CO; storage under sub-sea bed aquifer formation, the investigation
and evaluation of the technologies related to off-shore geological CO, storage are the main items in
this study. Not only several evaluation technologies were established in the work, but also the data
base related to geological CO; storage and CO; storage capacity estimation were achieved through
means of literature survey and collection. A potential site in the southern area of Tai-hsi basin for CO;
storage with approximately 4.518 billion tons capacity is proposed in the work and the results of this
work can be used as a reference for the countermeasure proposed by Taiwan Power Company.
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Study on Key Materials of Solid Oxide Fuel Cell
Abstract :

This research includes the following four main concepts and technological goals, (1)
Development of electrolyte materials for intermediate temperature solid oxide fuel cell : CexGd; xOa-5
etc. electrolyte powders are prepared by the hydrothermal synthesis or solid-state synthesis. (2)
Development of cathode materials for intermediate temperature solid oxide fuel cell : La.Sr;«CoFe;.

yO3.5 etc. Cathode powders are prepared by the solution combustion synthesis or solid-state synthesis.
(3) Development of porous anode component using the plasma spraying : the anode powders are
developed for using in the plasma spraying. (4) Development of flat plate solid oxide fuel cell single
cell : this project must develop 5 x 5 cm? flat plate single cell for intermediate temperature solid oxide
fuel cell and the power density needs to be greater than 200mW/cm?”. And this project must develop 10
x 10 cm? flat plate single cell for intermediate temperature solid oxide fuel cell and the power density
needs to be greater than 200mW/cm”.
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Study on the Interconnect Materials of Solid Oxide Fuel Cell
Abstract -

The materials of the Cr poisoning experiment that the SUS430 and Crofer22 APU are used with the
LSM half cell of high temperature or the LSCF half cell of intermediate temperature in the study. In the
results of the study that the Cr poisoning instrument is designed and fabricated by myself. In addition, the
state of Cr poisoning for alloy interconnect materials are analyzed by electrochemical impedance
spectroscopy and polarization life curve. Furthermore, the material microstructures are analyzed that the
trivalent oxide chromium of small size particle and the (Cr,Mn);0, spinel phases of large size particle
are found on the LSM electrode surface. On the other side, the trivalent oxide chromium of small size
particle and the SrCrO, scheelite phases of large size particle are found on the LSCF electrode surface.
The growth mechanisms of Cr poisoning species on the two kind cathode materials are supposed. It is be
find that the source of chromium is from the solid trivalent oxide chromium on alloy interconnect
material side. Moreover, the induction factors for the chromium deposition on cathode side are the
bivalence manganese (Mn”*) for the LSM electrode and the oxide strontium (SrO) for the LSCF
electrode.
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Study on the Upgrade of Solid State Hydrogen Storage Canister
Abstract -

Rotation-Cylinder Method (RCM) was used in this study to prepare Mg-Ni-Zn based alloys,
and the hydrogen storage properties were explored by adding Pd as catalyst. In the study, the crystal
structures and the surface morphology of alloys were analyzed and observed by XRD and SEM,
respectively. In addition, ICP-AES and ESCA were used to identify alloy compositions and surface
element state respectively. Finally, PCI curves were measured for studying the properties of the
hydrogen storage alloys. The results of the study indicated that Pd catalyst could reduce the
decomposition energy of hydrogen molecules, and the dissociated hydrogen atoms enter alloy more
easily. Therefore, the rate of hydrogen absorption of alloys was improved significantly. In addition, as
the amount of Pd catalysts was increased, the hydrogen absorption rate was increased. When the
amount of Pd catalysts was at 0.5% Pd, the PCI results at 300°C exhibited the maximum hydrogen
absorption capacity of 6.64wt%. The results indicate that it takes 60 minutes to reach a maximum
value (32 moles) for hydrogen absorption and 30 to 40 minutes to reach 80 to 90 % of the maximum
value at charging pressures of 26 and 36 bars, and heating temperatures of 300 and 350°C.
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Study on Carbon Nanotubes for Electrochemical Hydrogen Storage and Electrochemical Capacitance

Abstract :

For following the policy of Ministry of Economic Affairs and the future development of TPC,
we have studied to prepare carbon nanotubes and to discover hydrogen storage technology by
modifying the carbon nanotubes bought from market before the CNTs we prepared being scaled up.
The main conclusions of this study are as follows:
1.The hydrogen storage amount of CNTs will increase 30 to 50 % after it was doped with Ni because
its capacity of chemical adsorption has been enhanced.

2.According the high pressure hydrogen storage test, the most hydrogen storage amount of all the test
CNTs was 2.53% which is a multi-wall CNTs. The single-wall CNTs had less hydrogen storage
amount because it had higher resistance of hydrogen diffusion in the reaction due to the effect of
nano-size.

3.According the electrochemical hydrogen storage test, the most hydrogen storage amount of all the
test CNTs was 6.53% which is a single-wall CNTs with Ni doped. In the electrochemical reaction,
the transportation only depends on electrons. There is no the effect of nano-size that is why single-
wall CNTs. with high specific area and high activity has high capacity of hydrogen storage.

4.The single-wall CNTs with Ni-modification have greater electrochemical capacitance than the one
without the Ni-modification, it shows the change of chemical property affect the electrochemical
capacitance of single-wall CNTs a lot.
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Fabrication of Electrodes for Metal Hydride Air Battery

Abstract -

This study is concerned with the synthesis, characterizations, and electrochemical analysis of
materials for metalhydide battery. It includes AB5 hydrogen storage alloy materials and carbon nano-
powders. To expedite the testing process, we design a titanium cavity electrode (TCE) that employs a
relatively small amount of samples for quick determination on essential electrochemical parameters of
powder materials. The carbon nano-powders samples under study include carbon nanocapsules (CNCs)
and commercially available carbon blacks such as BP2000 and Vulcan XC72R. In addition, we
prepared dimensions 4x5 cm metal hydride electrodes from AB5 hydrogen storage alloy materials and
gas diffusion electrodes from nano-carbon powder by roll pressing process, respectively. With nickel
electrode of commercial available nickel-metal hydride batteries, two patterns of metal hydride
batteries MH-Ni and MH-Air are constructed. After that, their performances of charging and
discharging, cycle life test as well as energy efficiency were fulfilled.
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Implementation of Coal-Direct-Chemical Looping Technology for High Efficiency Electricity/H,:
Techno-Economical Feasibility Evaluations

Abstract -

Pulverized coal (PC) power plant is one of the important electricity providers while accounting
for the most of CO, emission in Taiwan. Proven CO, capture technologies such as amine based
scrubbing can be used to capture the CO, in the flue gas stream. However, studies has shown that
when amine based sorbent technique is used to capture 90% of the CO, generated in the PC power
plants, the plant efficiency can be reduced by up to 12%, resulting in up to 84% increase in the cost of
electricity. Other techniques under development include oxy-fuel combustion which consumes 28% of
the electricity generated by PC power plant and solid sorbent technologies mentioned above consume
large amounts of parasitic energy due to the energy intensive separation steps. In contrast, the
chemical looping technology performs CO, separation in an integrated manner and hence the energy
penalty of CO; is avoided. Moreover, driven by the envisaged CO, emission regulation, the Coal-
Direct-Chemical Looping (CDCL) technology has shown the great potential of being a highly efficient
coal conversion technique with in-situ CO, capture. The development of chemical looping system has
focused on the efficient conversion of solid carbonaceous fuels such as coal and biomass. The
chemical looping can produce hydrogen or electricity in a cost effective and environmentally friendly
manner.
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The Study of Microalgal Skin-care Products Active Components Analysis and Safety Assessment

Abstract :

In this study, the mono-sugar was analyzed by GC-MS for the polysaccharides. The Spirulina sp.
alga contained 57.5% mannose and 42.5% glucose and the Isochrysis sp. alga contained 2.07% fucose,
2.50% rhamose, 2.72% arabinose, 8.49% xylose, 15.7% mannose, 32.73% galactose and 35.79%
glucose. The polysaccharides derived from the Smith degradation of an Isochrysis sp. alga were
mostly linked through 1,6-glycosidic bonds; there were small amounts of 1,3-; 1,3,6- bonds and
terminal bonds as well. And the polysaccharide derived from the Smith degradation of a Spirulina sp.
alga were mostly linked with 1,3- and 1,4-glycosidic bonds. Both of the two algal polysaccharides we
did not find any cytotoxicity from the survival in the fibroblast cell. As for their stability, both algal
polysaccharides stored for 6 months at 40°C showed no change in their colors and molecular weights,
indicating an excellent stability under low temperature storage. Both of two products from algal
polysaccharides show there are no delay allergic reaction in animals test, and no any contamination by
microorganisms. In addition there are no contaminated by heavy metals such as mercury, lead, arsenic
and cadmium and no contaminated of hydroquinone and tretinoin. A moisten cream preparation
incorporating the Isochrysis sp. polysaccharide produced a more luminous skin condition after use as
compared to a commercial cream (control group), surface red spots on skin were diminished, and the
moisture content (retained moisture) of the skin was notably increased as compared to the cream and
non-application groups. The same situation after the use of a nurturing gel incorporating the Spirulina
sp. polysaccharide was achieved with respect to the cream (control) group; moisture content of the
skin (retained moisture) was also notably increased as compared to the essence lotion (control) and
non-application groups.
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The Online Water Management System for Membrane Processes

Abstract -

This study attempted to integrate the online performance monitoring systems of various water
treatment plant built ever and to develop the technology for intelligent water quality management.
Comprehensive functions for remote monitoring system have been implemented at first, including
data acquisition ~ data storage - data search ~ charting and analysis. Thanks to the capability of web
accessing, users could watch the system condition through Internet or Intranet. Application cases
include the membrane process of blowdown recycle in Nanpu power plant, the monitoring system for
the desalination plant and algae cultivation system in Talin power plant, and algae cultivation and
water quality monitoring system in Linkou. With the capability of data acquisition, saving and on-line
data searching, analyzing and charting, remotely monitoring system had been established to facilitate
the monitoring of the process performance over the Intranet, thus alleviating the intensive burden of
watching the process. After functional testing and integration, the system has been successfully
extended the application to the Nanpu, Talin and Linkou power plant.
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Nutrient from Sea Water and Oil Fly Ash Cleaning Waste Water for Microalage Recovery CO; Study

Abstract -

F Nannochloropsis oculata ; is an species of fast growing oil microalgae, using its self-growth
characteristics, Through the mechanism of photosynthesis to fix arbon dioxide, under nitrogen shortage
conditions, compounds into the oil stored in the cell. Analysis showed that the fuel ash and dust
treatment solution contains about 30-35 g / L ammonium ions. It can be used as a nitrogen source for
microalgae growth. In this study, received nitrogen sources for further study to be four culture conditions
the growth characteristics of algae, and the fertilizer-grade nitrogen - ammonium sulfate as a control
group, both the nitrogen source train study under the best Conditions of light intensity 4000-7000 lux, the
ventilation of carbon dioxide 2-3% (1 vvm), nitrogen concentration of 0.2-.4 g/ L, the temperature is 25
°C, cultured for seven days,the final of up to maximum concentration and oil content. Microalgal
nitrogen in the recovery research, its growth rate slightly slower, that is may be the fuel ash and dust of
hazardous substances contained in solution (cobalt, mercury, zinc, etc.) caused. It is not only reduces the
renewable energy development costs, but also promote the waste recycling.
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Establishment of the Equipment and Testing Technology for High Temperature Oxidation
of Supercritical Boiler

Abstract :

Fossil power energy is one of the major power sources in Taipower company. In order to increase
plant efficiency and reduce pollution, supercritical and ultra-supercritical boilers are developed in higher
temperature and pressure. To elongate life and reliability of plants, high temperature oxidation of boiler
material will become an important research issue in future.The equipment and standard testing process
for high temperature oxidation of supercritical boiler are established in the study. Establishment of the
equipment for high temperature oxidation of supercritical boiler, choosing material in different testing
conditions for long time high temperature oxidation, using analytical instruments to analyze testing
sample for investigating oxidation mechanism and concluding the testing results to establish standard
testing process are included in the study.The results of the steel T91 in long time high temperature
oxidation experiments are that the oxide layer growth rates and growth mechanisms are both different in
different testing temperature. The analytic results could be used to evaluate the oxide layer growth
mechanism and the influential factors.
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Study on the SCR Catalyst Regeneration Technology of Chien-Shan QOil Fired Power Plant

Abstract -

There are twelve selective catalytic reduction De-NOx systems in Chien-Shan oil fired power
Plant. The flue gas emissions of NOx can fit all the requirements of government regulations.

When the De-NOXx efficiency is too low to fit the requirements, the catalysts of systems should be
replaced. The cost of catalyst replacement is super high. So in this study, we want to find some methods
to regenerate the catalysts in stead of to replace them.

Studying the performance of used catalysts after regeneration is the target. Through our
regeneration test, we have confirmed that the performance could be restored with water washing. Based
on the situation of Chien-Shan power Plant, the used catalysts regeneration by water washing with
ultrasonic method is a good choice. According to the results of this study, the timing after 20,000
operation hours of used catalysts is recommended.
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Determination of Mercury Concentration Distribution in Lin-Kou Coal-fired Power Plant

Abstract :

The database related to Hg species concentrations distribution and the analytical techniques for Hg
species determination in flue gas, liquid phase and solid phase samples of power generation unit 2 of Lin-
Kou coal-fired power plant have been established. Subsequently, the efficiencies of Hg removal by EP
and FGD facilities have been evaluated and the countermeasure of Hg removal for Lin-Kou coal-fired
power plant is also proposed.

Typically, the amounts of Hg emission from flue gas were dependent on the types of coal used and
the facilities installation of flue gas cleaning system in reality. About 75% of Hg in flue gas can be
effectively removed through means of the existing EP and FGD facility. The Hg emission control
standard issued by US EPA and Canada EPA was used as reference for the estimation of Hg emitted in
flue gas of Lin-Kou coal-fired power plant, and it is revealed that a better performance for the flue gas
cleaning system has been achieved. The Hg species concentrations distribution database established in
Lin-Kou coal-fired power plant can be used as criteria for Cap and Trade, and Hg removal technique
selection by the regulation issued by Taiwan EPA in the near future.
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The Amendment of Material Specification of Silicon Compound

Abstract :

In this study, 13 customized silicon compounds and 10 commercial silicon compounds were
examined by the test methods of material specifications of TPC, and rheometer and dripping tests, etc.

It was found that penetrations can’t indicate anti-dripping property of silicon compounds. The data
of viscosity scanning of rheometer tests are positive correlation with anti-dripping property of silicon
compounds. The proportion of silica and silane ~ specific surface area and ratio of hydrophilic silica are
positive correlation with viscosity of silicon compounds. We also find addition of additives will
singnificantly increase anti-dripping property of silicon compounds. All 23 silicon compounds has
superior electrical insulating property, however electrical insulating property is indepandent from
composition of silicon compounds.

The material specification of silicon compounds (I-011) is modified and devide into gerenal-
using ~ phenyl-silicon-oil-based, and anti-arc silicon compounds category, respectively. The requirement
of penetration and specific gravity is modified; and viscosity scanning is added. Cold resistance was
removed from the material specification of phenyl-silicon-oil-based silicon compounds. All electrical
insulating tests and their specifications are reserved.
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Investigation of The Outage Cost
Abstract -

In order to address recent outage costs in line with current social circumstances as the reference
for long-term investment assessment and the formulation of management strategy of Taipower
Company, this study, accessing information by means of customer surveys, aims to calculate outage
costs for users with different power consumption patterns. Linear programming model, which is
estimated from indirect secondary data, will also be used to assess outage cost of the whole economy.
In terms of questionnaire survey, outage costs of different types have been estimated from different
perspectives, such as by location or by extra high voltage substation. Based on these, this study
provides various estimates of outage cost and elaborates on the application of such estimates
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The Impact of Climate Change on Power System and Formulating Adaptation Strategies

Abstract -

Due to the growing attention to climate change, IPPC has suggested various strategies, which
consist of two dimensions—mitigation and adaptation, to deal with this global issue. Since electricity
is a necessary of daily life, it must be supplied continuously. Therefore, the series of seminars aim to
explore the impact of climate change on power system and then formulate appropriate adaptation
strategies. The main objectives are 1. To build vulnerability index for power system; 2. To evaluate
the impact of climate change on the vulnerability of power system; and 3. To propose adaptation and
risk management strategies.

To achieve the goals mentioned above, short-term qualitative analysis, e.g. information
integration, expert consultation, questionnaires to collect expertise and experience, and checklists of
adaptation capability, will be applied. In the mid-term, AHP and quantified vulnerability index will be
used. GIS exclusive to power system use will be built to integrate temporal dimension and spatial
dimension in the long-run, and then further to formulate adaptation strategies and action plans,
including insurance policies, system reconstruction/protection, and loss bearing. Finally, the ultimate
goal of sustainable development could be achieved through risk management.
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Analysis and Planing of the Future Power Supply and Demand

Abstract -

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

Generally speaking, this research stands in an overall perspective considering impact and
scenarios with ongoing trend constructing the optimal long-term load forecasting and power
development programming model to implement 20-year load forecasting and 15-year power
development programming plan. Additionally, we adopt the scenario simulation for CO2 emission
into the power development programming model to analysis the future trend for the economic
growth and the electricity demand. The new application from this study would have a lot to be
referenced in the future.
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VCS Valldatlon for TPC’s Carbon Reductlon Projects

Abstract -

The project is a grouped project that intends to install photovoltaic (PV) cells to generate
electricity and supply the electricity to the power grids. It includes 4 project sites: Yungan PV in
Kaohsiung County, Third Nuclear Power Plant PV in Pingtong County, Datan Thermal Power Plant
PV in Taoyuan County and Kinmen Cultural Park PV in Kinmen County of Taiwan. Total capacity to
be installed is 7.03 MW with estimated annual electricity generation of 7,941 MWHh. Project start date
according to VCS definition is 03/12/2009 and annual estimated emission reductions (ERS) are 6,250
tCO2e. Methodology used is AMS-1.D “Grid connected renewable electricity generation”

The scope of the validation is defined as an independent and objective review of the Voluntary
Carbon Standard (VCS) Project Description (PD) document, the project’s baseline study and
monitoring plan and other relevant documents. The information in these documents is reviewed
against VCS2007.1 requirements and associated interpretations. SGS has employed a risk-based
approach in the validation, focusing on the identification of significant risks for project
implementation and the generation of VCUs.

The report is based on the findings of document reviews, the stakeholder consultation process
and responses from the project participants to the findings raised in this report.
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Policy Slmulatlon of CO; Reduction Economic Model for Taiwan Electric Sector

Abstract -

This study evaluates a number of CO, abatement measures to reduce emissions from the Taiwan
electric power sector. The electric system produces approximately 60% of the total CO, emissions in
Taiwan, and will be an important source of abatement — electricity has many promising options to
enable it to de-carbonize, whereas the other sectors of the economy are more limited in their
contributions. We consider generation technologies, demand side initiatives, national energy policies,
as well as the broader implications for Taiwan’s electric system.
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Study Project of AESIEAP TC WG2: Performing Carbon Trading

Abstract :

In this study a multiple case study, initiated by Working Group Il (WG2) under the Technical
Committee of the Association of the Electricity Supply Industry of East Asia and the Western Pacific
(AESIEAP), the national and company level greenhouse gas (GHG) mitigation policies and strategies
from the six participating WG2 member companies together with each member’s project development
experience in carbon trading were examined. The multiple case studies cover a wide variety of Clean
Development Mechanism (CDM) and Voluntary Carbon Standard (VCS) projects ranging from renewable
energy projects (e.g. biomass, hydroelectric, wind, and photovoltaic) to energy efficiency improvement
project.

The current trend of emerging national schemes and the domestic voluntary mitigation action among
AESIEAP member countries have been highlighted in the study. Participating WG2 members have also
provided their inputs on the prospects of the new domestic emission trading scheme. From a sectoral
perspective, the technical feasibility of a Sectoral No-lose Target (SNLT) mechanism for the electricity

sector has also been examined.
Finally, through the compilation of the lessons learned and comments on strategic implications from

each member, the study makes recommendations for AESIEAP members to meet the challenges of
reducing carbon emissions, both on national and global levels, with a view to promote further cooperation
among AESIEAP members.
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Short Term Load Forecasting

Abstract :

This study use dynamic regression analysis method to predict short-term power load in Taiwan.
The model variables include economic, temperature, holidays, etc. The forecasting result could
support power dispatch and fossil fuel supply & demand.
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Research of Data Warehouse System Implementation and Application

Abstract -

The massive data collected by Taiwan Power Company (TPC) from its daily business activities is
one of the most valuable assets in the company. We can utilize these data to improve the business
analysis and research capacity, which in term will improve our decision-making quality. The data
warehouse technology will play a key role in hosting these massive business data.

At present, the Taiwan Power Company has many operational business database systems, such as,
CIS, NCIS, OMIS, NBS and so on. Over the years, these systems have accumulated a voluminous of raw
data and a variety of business operational data, which truly reflects the dynamic business operations and
transactions carried out by TPC. However, these valuable information on TPC has not yet been fully
utilized, and therefore TPC has not benefited from studies that utilizing these data.

With the ever-changing business environment and the introducing of AMI and other new
technologies, it is essential to have an efficient and versatile data warehouse platform facilitating us to
analyze TPC business data from various facets efficiently.

FPEF R ~Peh~ 3 jx 0

FrHR AL R 4T 0P TR R R e S PR i g - B
EANTA AT A @A - B LR ERIRGE LAY TR TR A d TR
BRI B R AL S BEDTAHT B XEE AR LT APFEL ARG R
Feo A RO oP R A RO SRR gl THL R R gk
ﬁow%&%%ﬁmﬁﬁ%%k%%%ﬁ’%é%?#mF“ﬁFﬁim’%1$1*¢ﬁ9ﬁ
iR E FATERpr L R RI I DG G EAT P TR & AAE R (AMI) ) )
AR 99 & K w1200 # < * ek i AR 101 & = = 23,000 = % &R * < % 10,000 =
MR St EL T A RFHROIRRERF TG LA AR 4 05
PR o PR OTFEFTATE AR 94 BT P RBFTAR AR LAREFT T > T2 fA
e Pl RE @ 5 0 S dE o A e AL N 2 TR~ (ETL) 184
L '*@ BEFR e 8 S FEE 99 £ BBt 2 pEegi A s B @2 g @ R RE
LB ﬂ‘r"p;ﬂ“r é;t;@f;,pi;}a 3} Hpgzg.?—} @,FE],J 5 ‘Pk’ﬁiFI-;‘:,f;]xE_E'g rrJFl‘f 2L B B i
‘ﬁﬂﬂﬂﬁﬁlbﬁ®M®@E,<’W%@¥ﬁmuﬁwﬁl%“Mﬁw%4¢ﬁ$@¥’
l#{tl_“éﬁlﬁ‘é\-fﬁthifz‘r J-%mr rslq‘}"y»«}%]v} .}l‘_}a i%ﬂ—«.}lo

TRehl AFET ARG my eIE o FAFER ”PRZZ'F‘} B SR F g & e

Fﬁizzw "Lr,ﬁ, o Hovad 2 AR kst TORERP ~ U B *’J}iﬁﬁf@? L FRVFHAR
LI - rﬂi@#\igf'ﬁ:&‘ BARM R A TR AR E TERIEY SR 2R
e 22l Br# a8t 2 RBFTRABZIFTRAMG IR FTUTEREEEpHELT
AL E o~ AR TR OLAP B * ke o

FE 32 AP STY PIRBEDFERRET LATFRDIEFN AR L FH
o > L d DY F AP BT A 13,5“? B EAPMINE T R 2 FHOF
HAEL AR FHRAET LRLLETR LG L AR 0 BB KR NG ER
Hmmﬁw’xﬁsﬁmiw&ﬁ’ﬁiiﬁ%”aéﬁhzkmiﬁﬁ#’*vv&@ﬁ%%
j‘—_z},ﬁ, Lmé\@mﬁz% A AFTRY 2RFTHAGEDALTE NCR 2 2 21 HenF AL AR 2

» #5 NCR ‘} # nFEI(ScaIabIe Data Warehouse » # #- % SDW)= 23 o p 2@5 :
@'FE]ET"LE-‘:}‘J ’r‘j: = ﬂfr’**“ R AR 'E‘ ﬁ:iﬁfvﬂ‘%%ﬁi’\;{iﬁpé ZEENIR Ak

79



&z HpB
FEAFIORPEHT BRI PDILREIF - AP FLT L SARFRE
FORIERS A AT R E P SRR DAL T LGS FRIC 8 TR DRUEN
Lﬁz(iﬁ"@ 1 #755) ~ NCIS, CIS, OMIS £ NBS % # %,f BRI ALz F i s AR A 7
’f?‘-ﬁﬁ? S ol F A L fie T P iF AMI @bk}—ﬁ 7f’55§37<%lxljl T A kR
\\HLﬁEﬁ19$P A3l *ﬁ%%%ﬁﬁﬁ%%ﬁ%ﬁﬁ@ﬁﬁ%%iwﬁiwaﬁg
ﬁ‘ P RR AR FER D S o & SLZE *}# B @fﬁ)ﬁ%]ﬁ?;}i—r i\‘. SR BAEE BT ,% g
B G (W 2 97 Ak HFEd L EERSBE TARGE SR
ﬁJ@”ﬁ£°
Te* A RET T ’éiﬁﬁ’—»VFggzﬁﬁ 17 (CIS, NCIS, NBS, OMIS, AMI) =

[

%“&u

T
)
¥

SATER R AR DR S AR TIRLEY B 2 TR HRIEL 27 SRR
BELEFALT 2 55% - - AZFFE 2 TR ASEMEN 02 § TREFTR? & LT
AL 2 R BB A > dofe U 2 RGEL A ghiEE R AP M E A B A A
9&1%}?’@1@’1?1&%1]7}9?&@1@?;4 RS TR S AR B doin B 8 2 P
FHCBH R G FTRE LRI 22 TR A TR B - HrRi i Y 4
?@4*@*ﬂu1?%§# @?*ﬁ T & aéf%@%d%ﬁa?%ﬁﬁm
OLAP f&™ fi-ie2 $Ljiw e = p%%%%pixr*éﬁ B H ik B H AR L F R

R SO S L S S B l:fi?xip Hiz e 2
CFREFEFLTRET R AP F LR EHR  ARTRET M it HE A2 5
FUEZIRBEG R s @B 2P (o m:}fgzﬁ MEALAR C FRBTA AT SE R E A
Fetdphd A RRA Y PRIBPET > DG MNP EH A B UEKERT kR R TR

TR R G o 2 LR G ,\?Hmﬁpfgﬁlgﬁ% KOS MRS f i
Ppo BRSO TES IR B TR QYRR AR R R M
e

o ottt e TN S .«

—
= é _-____ ; “ (i 3 ; 'l
E é L E Em-gn
= = ] Shii= = AR DR O O I =
= = = EEAE o O gt ERRNERE -
: = 1 = REER W
- i =5 /B T
= — —
= | Hi= = . T 1
= [ = = = G g e R B
z R = T pumcn (L RR
\ =§ --!r:n By zanin-i
T % i
= = i (W
= E - Sl
£ = (5 | 185 | LI
B S : ]
¥ = = - L
! Eipm s - '_'_‘."‘..' s o ———
i ! B - e
E — N i
- 2
K e -
l j T rz i
E -
£ 5 B T HEE 6 s W .
] =

FrAR D (RERFLE P2 153

80



AN F2ERAERAAFERADF FHERFELFY

Feasibility and Cost-Benefit Analysis of Taipower Advanced Metering Infrastructure

Abstract :

Advanced metering infrastructure (AMI) replaces electromechanical meters with smart meters and
uses advanced information technology to provide two way communications between utility and its
customers. AMI provides the function of data recording, data transmission, verification and other
additional billing functions. The final goal is to develop an integrated customer service system and an
associated integrated customer database to support a resilient and responsible smart grid. Taiwan Power
Company (TPC) has started the deployment of high voltage customer AMI system. The major tasks of
this research project are to design the system architecture and functional requirements of TPC AMI
system, and to assess a suitable AMI deployment schedule and its cost and benefits.
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Research of Integrated Customer Service System Implementation Methodology

Abstract -

The purpose of this project is probing if the customer service oriented business goal of Taiwan
Power Company (TPC) may be accomplished by the ongoing integration of the new billing system and
the customer service system. The objective of this study is profiling the current systems’ status and
charting a plan for achieving TPC’s (Customer) service oriented business goal.

The electric power sale system of TPC has undergone numerous major changes and upgrades
during last 40 years due to changes in the business operating environment and advancements in
information technology. These largely ungoverned changes have made these sales related applications
more complex and lack of cohesion. The existing uncoordinated application systems have to be
integrated to broader the current service offerings. The integration of current customer services related
applications is essential to enable TPC to offer a comprehensive offering of customer oriented
services.

This project will take a holistic approach that accounts for the information systems requirements
of these departments involved in providing customer services. We will propose an overall information
strategy that aligns with the service strategy of TPC. The blueprint of the information infrastructure
and business processes will follow the overall strategic guidelines. The implementation will be carried
out in phases following an overall plan.

FIFR o af3mifdagyedrdfypr " TES RIS, FHAFE PR
BTt STFAFERANGAD 2 - cMTBEZATERE A RE L S JRGE
L A B AV EREAST R R AV RAR I NEEF S FFEAR P D ST K
WER FASYFIFZIRE ~» TP Ugln R EHFrd g 25040 8 RS = ki
ﬁ@ﬁﬁ«&%’Hﬂﬁ%mipﬁB%ﬁﬁ’%ﬁﬁﬁ%i%%ﬁi%°%ﬁ§€ﬂﬁé?
SPRIFME Ao PRARE R A EE T T 0 o mEE T SRR st R & o Ak
%%ri@ﬁiiﬂﬁﬁ@MDJ%ﬂﬁﬁiﬁ%ﬁﬁ**ia‘\7ﬁ%ﬁﬁ$?ﬁi§ﬁ
FeBUp S E o AT g4 TRES MY 2 R kM ekt R B3 g emsliie 7 8 0 7

Tt i o

Frpea: 22 k7 de B L P pATUEBRE S F A ;uqbitié]m =% %im
AMELS T R EREE U 2 L g SRR %u’iftJ””/%,ali b L
Ao Hipfp s T O A RFEERY P RBEDBEZFES -]‘\b%iﬁ,ﬁA’m FIrEE A

‘fr’}”%\&\ fr R _a—d ji’;:b T’F- P\ln\’}frw y J—g}]ﬁ,\,i,L ji’;:b ,“}'}l' ”'PRjZ-Tf\V S i"’h’ﬁ Y ﬁ; T

a.,gﬁw S BRI A;m i ﬁ;, £ %@ﬁr SEIRF 2 TERE » B AN E LN BRD YT
(¢ 7 8 E qu AR BB TR A AFE G AR 2V R AR EainAR) FET AR
FE-FTREZIRIE it ~FRFC R e F- S8 g SFEG 2 RERG - iS4
HATFE A REEEY 2 JRG: phauz § 2 2 ~FFE M > DR IR ERS ko

Byt AR &EY IBM & ¥k B3]z (Business System Planning » BSP) ~ Holland #
M eing ok SR 172 (Strategic System Planning » SSP) & = i rdgx i F 53R AR 8 TRk SRR
- 3k 5 % King #& 4 g {v: & £ 45 # (Strategy Set transformation » SST) ~ McFarlan # 1, &7
Wk FaE (Strategic Grid » SG) ~ Rockart #% 1! e10f 42 = 5 F]% ;2 (Critical Success Factors - CSF)
FO2UEESY K@ F I AR B e R E* James Martin 3t 213 1 4702
(Information Engineering - IE)¥r Zachman e { % 1T 7 H 4% 2 3 $(Zachman Framework):» "R
B W~ RARIARS T R SRS B e It

@
\W“‘D‘

“A

o

82



= % 2 _‘E'.)%?

% DAL E o &% IDEFO EIR AR, P BT RGN 0T U A AT
ARE S S E BIRfENP s I IR N 46 M AEE AR HIRG L s
P e 142 P Bd o~ # e > oA~ ﬁ ‘fuégﬁ\ ?‘j;:i&f?\ B3 B ,”«;gf:,ﬁ 5 >
BEL AP RBER T o TR E Y AR R LR g B G lfw}fi mfs

2

BAhe K TR AL R RS R R FIT AL SR A AR
ﬁﬁai%ﬁlS%wﬁgUAﬁo*%ﬂHAﬂx»ﬁ%@ﬁmmrﬁéW@ s an
ML R PR E T R G b R Y TRA R Y R FREG

Mg r 2 LA T4AFE CAMI FAREE CAMI 5% ~ BT HEL 34 P
ﬁﬁﬁ%%%w\ﬁﬁa@ﬁf ~ AT gﬂ‘?bmﬁﬁﬁ\:t% CIRE R BV S RS
BEFERE LI Q;ﬁﬁﬂomﬁﬁ;ﬁ%Lfﬁﬁﬂﬁmﬁfm‘”?” * 5
B RPFRAR AT L EE A ST RS Eirpw] 0 2 X508 P 2R B de

157 2P "HARRY FARE SRS ERF

~

w
el

ST
Y
<

"Ef
)
= l}g g—bgrs% A A Pf_ﬁx ] l’g o3 f#_ >

=h
A

Lﬁl{.

HFET e dRF S LT BRI K ?fﬁrg&‘ﬁaﬁﬁ’ffwfr%@—“mobﬁ
Yok LA0om S RBERS P B I0E A HACR 2 47
% 1 r’fﬁag%‘—‘-ﬁ-

4—
5;
ﬂ\_
i
&‘\\7
-
&

R 3 3 ’ ’
R Ll B B ¢ i
FALY w5 A E - 3 # i e
D S A B % v =
By F A 130 # i % 3
B* P AFIVERRTAHRET RN TR AR S L A K0P E AR D

FE* PIRAE | >R - B PRGL PR F 2 2 TFELEY RGBT RE
WAy o AFWHELZaTREAY 0 EATHRAAREGAL ) BFAARE T o F B AR AT
P13 ,xfﬁ ‘ 3:312 fiw&?ﬁ%i”* ép;g}i?},ggaﬁﬂ »qu?LgA;:o

g

CARAFRAER _ : =

R @

LH P RF & 5 LA
i 2RERE SRATE % I ORE TR

e LI BT 21CRER KR 2.8 ]

H

IIAMIET Y | {3Ih AR
: | 43

1
Call Center

d 12 ¥ ARRH

i
o=
a0
o

L]

13 B €ikh IR AK
- oA -~ 23AMIA H

B
iy
ed LAA PR | L I-"gg‘f BHWE /1l Certer

ke

= et = I

_[TeTEwA = e P
berrre——
TR L

SEE |
FEAHER
~ T ] = g M/ "
Bl FEH* 2 PRBZ £7 R SR

R IS A R S 2 A



FLERT “RBFEFTR I iy

The Research of Integrated Information System for Managing Key Customers

Abstract :

The ultimate goal of this research project is to develop an integrated information system for
supporting the operation of visiting high-voltage customers. The study focused on how to efficiently
process the time-consuming routine tasks by using automation. Most of these tasks concentrate on the
preparation of statistics reports, including preparing the summary report of customer visiting and
generating the statistics report of customer’s opinion. We enable the system to implement network
computing by providing the external linkage through hyperlinks to perform specific application functions
such as calculating optimized contract capacity. The company’s overall efficiency levels of customer
relationship management operations can be raised by applying this information system.
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Development and Application of Energy Saving Audit System.

Abstract -

The goal of this project is to apply web based coding and SQL database technique to develop energy
Saving Audit system in order to support the Taipower internal department’s energy saving investigation
and external energy saving extend effort tracing. For company internal reporting procedure items,
charged department table format and database for usage of electricity, water, and gasline has to plan
design and establish according to 11 individual department’s characteristic. Besides, functions of
operation procedure, input interface, ouput list format, system maintain and priviligy management for
usage of electricity, water, and gasline need to be built. For external customer visiting items which
includes (1)plan, design, and establish database associated with customer attributes and their main
appliances for customers. (2)plan, design, and establish customer visiting content, retrieval program, and
database for customers. The next step of this project is to develop the functions of customer energy
saving visiting operation procedure, input interface, output list format, historical data query, extend
operation effort integration, system maintain, priority management, and potential energy saving customer
extracting are developed for 24 business district. Proposed developed system will be tested and tried run
in order to modify the proposed function to meet the district’s requirement and finally the practicality and
effectiveness of the proposed system can be justified.
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A Study on Scheduling Systems Development of Maintenance Operations for Power Apparatus

Abstract :

Scheduling efficiency of maintenance operations for power apparatus directly affects customer’s
loss and satisfactory feelings. Factors considered in an apparatus maintenance system must take into
account of improving operations efficiency through decision making for relevant operators. Targeting at
data coalition and value-added on inter-systems, this project tries to enforce decision making functions
and integrate related information systems. In specific, items conducted in this project include reviewing
and analyzing the current related systems, constructing a management mechanism of facility
classification on power apparatus, and making decisions for the use of shut-down maintenance schedule.
The maintenance operations are divided as scheduled periodic and accident patterns in this project. The
design of a periodic maintenance schedule consists of facility periods, limitations, and manpower
resources. The design of a planned maintenance schedule should respond unexpected events or policy
needs. As the periodic maintenance schedule is expected, the schedule planning is usually focused on
systems reliable and economic aspects. As such, statistical analysis methods and algorithms are required
while designating systems. In contrast, the accident maintenance is unexpected, unpredictable,
probabilistic, limited by time, and experience useless, its schedule points are first on the time resources
and then reliable and economic aspects. Statistical analysis methods and data analysis are the point for
systems design. However, accident patterns are excluded from this at the current phase due to its
complexibility. Combining with concepts above, this project conducts an efficient maintenance schedule
for power apparatus on scheduled periodic maintenance schedule in which techniques of data mining is
utilized to construct connection rules.
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The Research on the Correlation Between the Power Load and the Weather Information

Abstract -

For promoting the accuracy of the load forecast, the Taiwan Power Company requires more
explicit information about the substation’s load characteristics and about the influence of the
temperature on the load. Hence, the load characteristics investigation procedure will be used in the
study to build the regression model of the Taiwan Power Company’s substation power load and of
the temperature and humidity, and to establish the sensitivity of the temperature and humidity of
the power load. Since the load amount of the substation’s supply area will be affected by the users’
structure, temperature, humidity and other factors, this study is going to take the substation as the
analysis unit, thus to establish the analysis unit’s load characteristics and the temperature and
humidity’s sensitive model with the modularity concept. On account of this analysis method needs
a great deal of the data, this research will use the technique of relational database to cope with the
data management and its storage issues. Furthers, to satisfy a lot of Taiwan Power Company’s
departments’ requirements toward the data, the research will be schemed with the UML (Unified
Modeling Language), and then according to this result designing a web-based operation platform.
In conclusion, the result of this research is going to elevate the effectiveness for the dispatchers to
obtain the latest analysis units’ information through the analysis platform as well as to provide a
verity of essential information to the dispatchers as the references of daily dispatch work.
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