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The Evaluation of Power Line Communication in Distribution System

Abstract :

This project presents the technology of power line communication (PLC) and establishment of
PLC trial site in feeder automation. By integrating PLC Network, this system has shown to provide a
lot of benefits, including reduced commissioning time and cost, simplified system integration,
increased system up time as well as the path for system growth. In this project, the tendency of PLC
development, the commercial system in the worldwide and the performance of trial site in taipower
also have been described.
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Study of Taiwan Power System Frequency Operation Guidelines

Abstract :

The tasks of this project include the evaluation of Taipower system frequency controls
performance, assessment of major customers’ frequency performance requirements, providing
possible control schemes for enhancing system frequency performance and giving
recommendations for setting frequency operating and generation/load sharp ramping rates
standards. These works are completed as expected and the final report presents the evaluation
and survey results and recommendations of the project.

The supply frequency is a common characteristic of the voltage at all locations, but
varies over time as system conditions change. Excursions of frequency from the nominal level
are caused by both gradual changes and spontaneous events that disturb the balance between
generation and load. Many equipment, especially rotating machinery, rely on a steady
frequency for safe, effective and efficient operations and are designed to tolerate minor short
fluctuations. If a disturbance is large, restoration may not be achieved before some plant and
equipment malfunctions and is disconnected from the power system, this could cause
cascading events and lead to total collapse of the power system. Therefore, it is important that
appropriate frequency standards are set and frequency is maintained within those standards.
The task of setting frequency standards is a matter of making a trade-off between quality,
security and cost. The appropriate balance depends on the impact on customers’ equipment,
its impact on generation equipment and the cost of ancillary services.
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Ferroresonance Analysis of Nanke E/S 345kV System

Abstract -

Since mostly manufactures in the Hi-tech science park have high output value, the equipments of
production require high power quality to ensure their steady operation. The power quality issues cause
the production line to stop and suffer great losses, and also cause the dispute among the company and
user. This report describes the research projects of power quality issues pertaining to the semiconductor
high-tech customers at Tainan Science-Based Industrial Parks (TSIP) of Taiwan Power Company’s
System.

Y In this project we used EMTP to establish the simulation models of NanKu 345kV underground
cable at TSIP. The thesis focuses on analyses of switching surge causing by the cable charging capacitor
and Ferroresonance phenomenon causing among the cable charging capacitor and transformer. We also
evaluate the protection margin of the power equipment in Nanku substation by following the IEEE/ANSI
standard. The evaluation results which can provide the planner with an operation guide to avoid damages
by switching surges and Ferroresonance are presented.
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Design the Procedure to Calculate the Maximum Grid Current and Corrective Projection Factor for

Substation Grounding Systems
Abstract -

First, this paper surveys the measuring methods of earth resistivity, ground impedance, earth surface potential
of ground system. And then, the assessment theorys and designed procedures refered to IEEE 80-2000 : Guide for
Safety in AC Substation Grounding and the Guide for Design a Grounding Grid issued by Zhong-Guo power
company in Japan are analyzed. Meanwhile, a procedur guide to design ground grid in substations is recommended.
Finally, the comparison among the practice cases cosisting of the compact procedures of IEEE-80-2000 and the

simulations of ETAP ~ CYME software are listed to provide the clear understanding and helpful solution for the
interested public.
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Voltage Control and Protection Coordination of DR Interconnectlon on Dlstrlbutlon System

Abstract -

The main objectives of this research paper are to explore the voltage control problems due to the
grid connection of distributed generations (DGs). The focal research work is the investigations of
voltage control problems caused by the grid connection of DGs and their reverse power flows. The
results of this research can be applied as reference for amending the existing guidelines on the grid
interconnection of DG and of value to the progress of installation of distributed generation in Taiwan.
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The Investigation and Estimation of Safety on Common Grounding System and Separated
Grounding System in Substations

Abstract:

This project is primarily concerned with safety in substation grounding. We aim at
investigating which is safer common grounding system or separate grounding system. Refer to
international standard and our study, we exactly suggest that common grounding system is safer.
We also study out 4 methods to form a complete set on substation grounding system—basic
equipotential bonding, local equipotential bonding, unit equipotential bonding, and isolating
transferred voltage.
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The Construction of Substation Facility and Equipment Management System

Abstract -

The switchyard equipment kind is miscellaneous and quantity is numerous, and every equipr
important role steadily in supplying power, so griping to its every data of every equipment is very import
materials of switchyard equipment and relative records are the paper one at present, not merely preserve
take the space, and the materials are difficult to use and analyze. For the usage situation of hu
equipments, they are not unfavorable to decision judge.

The switchyard capital equipment files in an all-round way can have the state of using of the hu
equipment. Set up standard value in handing over item by item and noting down every field, help the |
analyze and unusually track. Several maintains works can be written down in PDA.

Supply Power Department makes the rules of switchyard device maintenance and Power Rese
develops the relative application programs. In the beginning, select one power supply area for other pow
after revising and perfecting.
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Implementation of SCADA System for Lanyu Power Plants
Abstract:
In response to the government's policy to improve the living standard for the inhabitants in the

Lanyu islands, Taipower had established several power plants in these islands since 1975. These
power plants have some common properties: (1)with diesel-electric sets (2)uniting the workings of
generating and selling electric power (3)losing proposition. It is impossible to make a profit by
selling the power with the same price which we sell in Taiwan. But it is important to lower the
prime cost. By implementing the SCADA systems, we can lower the cost of manpower and
heighten the safety for power plants. Our Branch was authorized to set up SCADA systems for
Lanyu power plants in 2005. This paper gives a description of the SCADA system. We hope to
make a big benefit by duplicating the system to other island power plants in the future.
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Impact of Voltage Sags on Penghu System and the Countermeasure

Abstract :

The impact of voltage sags on Penghu system and its countermeasures are fully examined. The
magnitude of voltage sag during the period of faults is determined by Penghu system itself and cannot be
mitigated by feasible methods. The correct measure to the impact of faults is to rapidly clear them.
Besides, Chien-Shan power plant is the only one in Penghu Island. Hence, any countermeasures to the
impact of faults should first consider the security of Chien-Shan machines.

From the point view of system security, the current differential protection scheme can instantly
clear any faults in 69kV lines. Similarly, the overcurrent relays, as the fronter device to protect 11.4kV
feeders, should rapidly clear any faults in feeders. Based on characteristics of Penghu system, we provide
the setting principles and values of overcurrent and undervoltage relays.
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Underfrequency Load-Shedding Schemes and Maximum Allowable Wind Power
of Kinmen Power System

Abstract :

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

For the future power development plan, this research definitely provides formulas to calculate
Maximum Allowable Wind Power and Suitable Diesel Unit Capacity for Kinmen system. Among the
study results of the research project, they are considerable breakthroughs.
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The Engineering Auotmatic Process System of Neuclear Power Plant

Abstract -

When First nuclear power plant constructs the engineering automatic process, they must be filled
out and sent a large number of forms in the project, especially when the power plant is repaired. The
applications and checking and approve of a large number of forms, become very large work load, not
only influence working efficiency, even omit forms and apply, cause the item in violation of rules and
regulations.

For the every forms characteristic of the project of a Nuclear Power Plant I, we simplify each
related forms and develop the purchase the information system, | can fully share historical experience,
save the artificial effort and prevent repeated inconvenient and mistakes.

This research is stipulated labor service, project and purchased relevant rules by Nuclear Power
Plant | and is developed relevant application program of information system by the TPRI. Nuclear
Power Plant | uses this Web application for testing. After the question is feed backed and revised,
popularize and use to the power plant of other Nuclear Power Plant.
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The Design of Simulator EOP Aid Training System on First Nuclear Power Plant (I11)

Abstract -

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

According to the feedback from users, this project, The Research of simulator EOP aid training
system on First Nuclear Power Plant (I11), is finalized by modifying and adding advanced functions to
the well-created prototype of the former ones. Based on the core technologies well developed by the
SCADA task force of TPRI(Taiwan Power Research Institute), we have successfully fulfilled and
combined the following requirements into a feasible software application :

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

Design of electronic look up system for EOP.

Implementation of Multi-monitor display system

Simulator real-time access program design.

Critical parameter curve chart program design

Design of procedure automation and tracing

Development of interactive HMI(Human Machine Interface) system of EOP flow control with
real-time status prompting.

8. Implementation of auxiliary EOP training platform with function of statistically analysis for

operated procedures.

The above subsystems have been integrated with responding simulator to a complete applicati
transferred to running in simulation/training center to wind up this project in year-end.

FIHFR~pins 32
B — Bkt B EOP(Emergency Operation Procedure)‘ﬂ' R AiRBART PN FEEAN2
ARR A TR R TR T o B BRI AR A G ffE S 0 & EOP 4Lu_rﬁ £
%Kvﬁﬁmﬁ@’ﬂﬁ@ﬁﬁﬁﬁl%i 4 4 i EOP PRz FFRR B -

LHILGT EOP Rz 48 22 - 2R F L 2 R B EOP R es sy He R b2 Lo
*?%%i'ﬁ&ﬂ’wbpiﬁi4if+mﬁ“é**“?#Mﬁm HFDHTEF N
Z_ggA 4 *}%‘;’T{‘l;}%\;é?i v Ak o 13T X %%&g“&é}ﬁgb ' B fé Eow ]

NoakrwbdE

1. EOP/ifesirér TR ESHR -

2. AT AEHRE FRKI

3. ¥ E R Kt o

4, wﬁﬁéﬁﬁ*xzo

5. TQ F BBl & K3 o

6. /HL%EEI B 2 £ # i RE T 3R ﬁ——:‘;;:gl. °

7. R PRk T 2T BN AR R AR o

8. En ﬁiﬁf % % )’LA\ "l"?ﬁ e EOP@LE’J’)”' ﬁo}% RS ‘_: ,;"‘. ffbfg g o

TEFEEPRE P D A p k2 2T i TREHERE > X - VR i P oo

> %2 H

ARl BER *T%ﬂ“ﬁﬂwﬁ*ﬂ’{fiﬁéW%%%ﬁ‘l?§1%¥HPE
BT Bk S W et P RREOP MRz xS o 1T A H s Pran et SE ik sz 23 o

ARITR A 2 K AT R RHACRIL kA2 3R SRRk 1T R 5 i e 12

19



W

8y | SETRATES
e

BN || e 9 ] e ]

st
] ‘\-\  Smmhenim rm
: R AR R, 0 | SR
e = e e e e S wmeun g
\HM;F e e R e e e ..-:.""':"’"'_
[ o oy T 2 i
e E [+ BEs-0T - ETa | S
NE %
ke F R SN

W b SO

[4-fadm |- F -~ S i o

] LT DT
i i SR T W BN
5 BT SOLC MTRD TR - FREEE R
iF iy BREY SAR A W Frir i Tk
" =

FEEGERSE K

PP iR D cm STAF}

LR

|AR=R . R ST AR W B A R AR S e o (2 PG

Sl

EEraEd

B2~k 3Lz RA iARdk (T2 # iy

e
|+

20

RS T (AR LR B I

B SRR Ao M ;

TN EREmTEAST 6% N ¥ HiniE iR A
Emﬁxi-?ﬁ]
r T SRR e HEETEE S22t AH

= Ammiap

s ETRFALRE 7 B 4
i i o e




% Z B 13 8kVRE I TR E Ay T AR & Sv2 H &

Dynamic Monitoring System Upgrating of 13.8kV Bus of 3rd Nuclear Plant

Abstract -

The aged dynamic monitoring system mainly for negtive componet of 13.8KV bus in 3rd nuclear
power plant has been used for many years. Because of high temperature of site and low speed of
central processing unit (CPU), the system halted situation often took place. Besides, the
communication of dialing or the dedicated line was unable to transmitte a large number of on line
data. Such made the operater unable to get immediately effective information.

This project is to upgrade this dynamic monitoring system of 13.8KV bus and promote the
existing efficiency of whole monitoring system. The parts increased mainly are: (1) New power
quality analyzer, except that the speed is raised a lot for CPU, can also tolerate the high-temperature
environment. (2) The communication lines are replaced by high-speed ethernet; (3) Some extra useful
parameters are also provided, such as steady-state phasor, dynamic behavior and transient events of
power system. (4) Systematic database structure and management.

The upgraded dynamic monitoring system of 13.8KV bus can be controlled through the central
control station. Any authorized users can access, analyze, and display measured data stored in the
database of monitoring system via internet Web server. This offers the useful information for system
operation and maintenance.
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The Transmission Outage Preventlon Study by Using Lightning Density Information.
Abstract -
The Total Lightning Detection System (TLDS) can detect cloud-to-ground (CG), intra-cloud
(IC) lightning activities, and all lightning data can be transfer in to a lightning density. The result
of transmission lines combining with lightning density data, that can show which transmission
lines really exposed in heavily lightning areas. The result of study can offer good reference for
different transmission line lightning outage prevention, and avoid over or insufficient lightning
protection.
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The Resolution Study on Electronics Device Damaged by Electrical Transient Surge
at Lung-Chi E/S and Jia-Yi P/S.

Abstract :

With rapid developments of digital technology, many traditional mechanical elements of the
protection equipment and monitoring system are replaced by the electronic parts gradually. This
project concentrates on the surge protection of low-voltage electronic equipments of Long-Ci and
Chia-yi two substations. Firstly, the real surge of the substation was measured and used to set up
the ATP simulation models. Then the standards were surveyed for the investigation of present
surge protection strategy adopted.
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The Study on the Leakage Current and Surface Discharge of the Insulators
for On-line Monitoring System
Abstract :

This research project select Hsin-Tao Regional Office of Electrical System Guanyin P/S
161kv Song-Wu line tower No.1. We install a monitoring system “Leakage Current Monitoring
System” . Also installs ordinary glazed insulator ~ semi-conducting glazed insulator ~ polymeric
insulator onto the same tower to compare different insulator contamination levels, and determine
the necessary ways to cleaning. On the other hand, ESDD is conducted in the neighboring area
for Daytime and Night insulator surface discharge inspection in order to understand the meaning
of this monitoring system in the maintenance and covering area aspects.The result of this
research project will be beneficial to confer the efficiency of this monitoring system. It will be
valuable for the timing and method of the maintenance for our company's reference on this
system management.
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Life Extension Study of Hydraulic Turbine Parts in the Cie-Ko Hydro Power Station

Abstract :

It had been demonstrated that the service life of the machine parts undergoing serious erosion
wear could be extended effectively by using hardfacing treatments. One of the most popular surface
treatment methods is by applying self-fluxing alloy to the surface of workpieces using flame spray
and subsequent high temperature fusing. In this research, the properties and microstructures of the
coating were investigated. The wear resistance properties of self-fluxing alloy coatings that were
mixed with tungsten carbide additives in different percentage were also compared with each other. A
temperature range from 1000~1050°C was the optimum condition for induction fusion. The coating
with such treatment can achieve the following properties: The hardness of coating is over 750HV,and
the coating appears denser and smother surface than those fused with flames.
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Study of Inflow and Outflow Rate Monitoring E System to the WuShied Reservoir

Abstract -

The rise and fall of the reservoir water level has direct relations with the influx and outflux of the
reservoir itself. In other words, the differential of the influx and outflux volume is reflected on the
water level. Due to estimate realtime influx done by field work operators maybe unreliable, time-
consuming and low accuracy. Therefore, in order to increase the accuracy of estimated realtime influx
of the reservoir. Take advantage of the dependent relationship between the reservoir operating manual
curve which includes reservoir water level, water catchment, dam spill and drainage digitalized curve
data, and with the usage of commercial software to produce a more friendly graphic interface program
for estimate realtime influx.
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The Research of Repair Welding the Second Stage Nozzle in GE Gas Turbine

Abstract -

After 14100 hours operation, the start-stop thermal stress caused the 2 stage nozzle vanes to
crack and oxide on GE gas turbine of Taichung power plant. Furthermore severe damage resulted in
the deformation or material loss of the vanes and impacted the 2" and 3" stage blades. Repair welding
2" stage nozzle vanes have been conducted by different welding processes which including the drops-
melted TIG, laser powder welding and vacuum brazing processes. High temperature mechanical tests
and microstructure examinations showed the high temperature strength of the different repair
processes was better than the FSX-414 base metal and the elongation was less than it. Experimental
results indicated the different damage condition of 2" nd stage vanes succeeded in properly repairing by

combination of the brazing process, TIG and laser powder welding processes, then coated with the
MCrAlY powder by HVOF process.
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Remaining Life Assessement of No.3 Boiler of Shieh-Ho Power Plant

Abstract -

From examination, the results are shown as follows: 1.The consumed creep life in the heat
affected zone for main steam pipes are 50-60%, for high temperature reheater pipe are 40-50% |,
for low temperature reheater pipe are 30-40% ,for reheater outlet header are 40-50%, for reheater
intlet header are 30-40%, for secondary superheater outlet header are 50-60%. 2. The mechanical
property of all the waterwall tubes fitted the requirement of the ASTM, the elongation value just
fitted the ASTM criteria, and the Cementite(FesC) are decomposed and spheriodization , these
mean that the degradation was occurred in these waterwall tubes. Besides, the tubes of northern
(N49) and intermediate (179) waterwall appeared some inclusion that will reduce the mechanical
strength of these tubes.
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The Development of a Real Time Thermal Performance Monitoring System for Hsieh-Ho Power Plant

Abstract :

The purpose of this study is to develop a real time thermal performance monitoring system for
units 1~4 of Hsieh-Ho Power Plant. The monitored performance related parameters include boiler
efficiency, unit/turbine heat rate, HP/IP/LP turbine, airpreheater, superheater, reheater, waterwall,
economizer, FD fan, boiler feedwater pump, feedwater heater trains and condenser. Parameters
affecting the unit heat rate are also built into a controllable loss panel providing useful information for
the operators. The unit operationg data such as temperature, pressure, flow rate are obtained from the
Pl system built in the power plant. All the monitoring information is also archived as historian file for
later examination.
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Remaining Life Assessement of No.1 Boiler in Lin-Kou Power Plant

Abstract :

The purpose of this study is to evaluate the residual life of #1 boiler components of Lin-kou
thermal power plant which has been operated for 37 years. From above examination, the results are
shown as follows: 1.The percentage of microcrack (or voids of creep) in the heat affected zone for
main steam pipes are 75%, for high temperature reheater pipe are 75% , for reheater outlet header are
67%, for final superheater outlet header are 54%, for intermediate superheater outlet header are 0%,
for main steam valve are 100%. 2. It is recommended that the microcrack caused by the inclusion in
the switch valve of the main steam pipe should be inspected with a PT examination in the next outage
and to be rewelded.
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Study of Coal Flow Balancing and Combustion Adjustments for Taichung Unit 2

Abstract -

In order to mitigate the high LOI problems at Taichung Unit 2, a series of testing was
conducted to evaluate the impacts of coal fineness, coal flow distributions, and secondary air
adjustments. Results obtained indicate that less than 70% of the particles past through a 200-
mesh screen. All of the mills except one had coal flow deviations ranging from £20% to +40%.
Flow deviations were reduced to within +10% of the mean by using orifices and/or paddle
dampers. Coal flow balancing reduced the average LOI from 13.1% to 8.9%. Subsequent
secondary air adjustments further reduced the LOI to 5.5%. Results of the boiler efficiency
testing indicate that coal flow balancing improved the thermal efficiency by an average of
0.56%. Air adjustments further increased the thermal efficiency by another 0.12% and also
reduced the superheater spray in half.
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The Assessment and Feasibility of Creep-Life Evaluation to Boiler Tubes of DaLin #1 and #3 Unit

Abstract :

Besides the existing replica method of life evaluation for the boiler tubes, this research aims at
erecting another evaluation method based on creep-rupture test via installation of equipment as well
as delicate experiment works. By conferring both the degradation microstructures of sampled tubes
and reported papers, the results have now demonstrated its feasibility to the common SA213T22
tubes. In addition to life pridiction of the existing boiler tubes, the same methodology can be
anticipated as well to be applied as a sieving tool for the purchasement of new tubes.
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The Remaining Life Assessment of First and Third-staged Blade of Gas Turbine in Hsinta
and Nan-Pu Power Plant

Abstract -

There are some Siemens V84.2 type gas turbines in Hsinta and Nanpu power plants. In order to
evaluate the degradation and remaining life of the first and third stage turbine blades, these two power
plants asked us to study about this problem. Critical results were as the following:

1. The blade root materials used as the same as received materials was suitable and conservative for
turbine blade remaining life evaluation.

2. The total life of the first stage turbine blade of gas turbine of Hsinta power plant base on the
evaluation of creep test was about 120000 hours. It is advisable that after about 75000 working
hours the blade should be evaluated again.

3. The total life of the third stage turbine blade of gas turbine of Nanpu power plant base on the
evaluation of creep test was about 150000 hours. It is advisable that after about 200000 working
hours the blade should be evaluated again.
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The Failure Analysis of 321H Stainless Steel of Super Heater Tube in Power Plant

Abstract :

The intermidiate superheat tube of the #2 boiler of the Lin Kou thermal power plant (The steam
pressure and temperature are 179Kg/cm’and 482°C respectively) occurred burst on March 13, 2005,
By way of the examination of appearance observation, mechanical properties and microstructure, the
analysis results are shown as follow: 1.The microstructure of nearly the burst and especially for the
burst reveals lots of carbides, a number of ¢ phase also precipitate in the grain boundary, resulted in
the deficiency of chromium in the matrix and decreased the creep-resistance ability. 2. From the
morphology of micro-voide and the route of crack propagation, the reason of tube crack was by the
high temperature creep. damage 3.The hardness of failed tube is above Hv203, it’s a little higher than
the ASTM standard, this reason is according to the precipitation of ¢ phase. Moreover the o phase
increase is proportionally temperature. Therefore the tube failure occurrence was due to the tube metal
temperature too high
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The Research on YFLOW Software for Parallel CFD and Its Computation

Abstract -

In order to have an accurate simulation of the free surface flow in the intake tank and to analyze
the additional unsteady forces induced by the interaction between a circulation water pump and its
intake tank of a power plant, the deforming mesh method developed earlier for a fluid-structure
interaction should be extended to the computation of a free surface flow. The parallel computation
particle tracking method is also needed to have better investigation on a three-dimensional unsteady
flow field. Furthermore, due to the dramatically increased computation quantity from the deforming
mesh, the particle tracking and the long physical time of the large eddy evolving, it is necessary to
improve computation capacity and efficiency of the parallel computation nodes . This research gives
the theoretical structure of coupling analysis, the parallel computation program and the verification
results, the parallel computation particle tracking program demonstrated by the flow of an inlet tank.
The expansion of the parallel computation facility is also accomplished.
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Method of Simulating the Interactive Behavior between Shaft Train
and Fully-bladed Disk Assembly.

Abstract :

TPRI is undergoing researches about rotor dynamic simulation of turbine generator train.
The turbine generator train of the 3rd nuclear power station is also the major target of our research.
In this project, we measure the geometrical shape of LPA rotor and the last stage rotating blade,
establish 3D solid model and FEM model of them, do modal analysis. We analyze the coupling
effect between rotor shaft and disk-blades structure. The results of this project can be used by

another rotor dynamic simulation project and also as a reference for operational maintenance of the
power station.
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Thermal Stress Assessment and Rotor Life Monitoring of HP/IP Steam Turbine.

Abstract -
Because the Rotor Stress Indicator of fossial power plant is out of date, TPRI try to develpoe
a on-line Rotor Life Monitoring Instrument to monitor the temperature, stress and life
consumption of HP/IP rotor. We use MATLAB software to develop temperature, stress and life
consumption analysis code, use VB software to develop graphic user interface. The plant operator
can use this instrument to know the status of temperature, stress and life consumption of HP/IP
rotor.
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A Study on the Integrated Combined Heating and Power of Micro-Turbine

Abstract :

In this project, the 30Kw micro-turbine’s exhaust heat is directed to a heat exchanger for
recovering the thermal energy that is used to drive an absorption chiller system. The study has
been mainly devoted to the performance of heating and power cogeneration system.

Our research shows that the overall efficiency of this cogeneration system (electrical and
thermal efficiency ) is greater than 70% and its fuel consumption is more than that of pure power
generation system. Furthermore, the COP ( Coefficient of Performance ) of the absorption chiller

system is between 0.65 and 0.70. The COP has been found to increase with the exhaust heat of
micro-turbine.
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The Study for Impacts of Coal Quality on Power Plant Performance

Abstract :

The purpose of this study is to investigate the impacts of coal quality on power plant
performance. The cost and performance impacts for burning alternative coals in a power generating
unit can be quantified. The impacts will be including plant efficiency effects, equipment system
capacity, auxiliary power requirements, steam attemperation requirements, propensity for slagging
or fouling and maintenance costs. Two models for Taichung units 1~4 and Taichung units 5~8
have been developed. Coals for Berau, Wambo and Glencore have been tested on Unit 5 and data have
been collected to verify the model. It is found that the boiler efficiency can be predicted within 0.14%.
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Thermodynamic Performance Analysis for Combined Cycle Firing Syngas

Abstract :

The objective of this research was to develop models of dry-feed, one stage slurry-feed and two
stages slurry-feed gasifiers integrated Mitsubishi W501G gas turbine-based combined-cycle power
plants. Both GT PRO and GT MASTER are used to set up the simulation models in this research.

We have carried out the base line tests of Shell, Texaco and E-Gas gasifiers integrated Mitsubishi
W501G gas turbine-based combined-cycle power plants. Our simulation results are in agreement with
the release data of NETL. Moreover, this research also includes the power output, efficiency and heat
rate of combined-cycle power plant for using Illinois #6 as raw material of gasification under various

ambient temperatures.
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Study of Oil Ash Gasification-based Co-firing Process in the Oil-fired Utility Boiler

Abstract -

The global warming resulted from greenhouse effect gases such as carbon dioxides makes
the energy issues more serious and world-widely concerned. Therefore, promotion of use of new
and clean biomass energy is an important solution for the future energy issues. Currently, 8
tonnes/day oil ash generated from four oil-fired boilers with a total installed capacity of 2,000 MW
at Hsiehho power plant. In this study, gasification of oil ash is conducted by using a fluidized bed
gasifier to investigate using the oil ash-based syngas as a supplemental fuel in the oil-fired boilers.
Moreover, this study also discusses the impacts of syngas co-firing on fluegas flowfield
distribution.
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Modeling of Blended Coals for Optimum of Boiler Operation

Abstract -

This Project is to establish a program based on VISTA™ module that used to predict
performance of the coal-fired power station of Taichung unit 5. Functions of the program can
predict influences of unit performance included boiler efficiency, net plant heat rate, fuel burned
rate, coal sensitivity, fouling/slagging tendency, emission, economics...etc. Impacts on the
pulverized coal boil can also be analysis on different supplied coals types including of single type,
blended type, and co-fired type. In this report, the module established, program identified, and real
example running were introduced. Finally, the blended coal of Indonesia ADARO coal and
performance coal was analysis on influence of unit performance. This program will be applied to
predict coal-changed influences on Taichung units 5 to 8 in the next project.
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Fracture Evaluation of the Reactor Re-circulation Pump Shafts
of the 1% and 2" Nuclear Power Plants

Abstract :

Several circumferential cracks were identified on the shaft surface of #1A & #1B reactor re-
circulation pumps of Taipower’s Nuclear Power Plants through ultrasonic inspection during
EOC-18 in Mar.2006. The purpose of this mechanistic study is to evaluate its safety impact on
the continued operation of the pump. On the 1st Nuclear Power Plant, the recirculation pumps of
#2A and #2B were UT examined in Sep. 2006 too and no crack was found. As a result no safety
evaluation is required for these two pumps NPS#1.

The result of analysis indicates that the cracks were initiated by the temperature oscillation
of the mixed cold and hot water in the heat induction zone of the shaft, where the thermal stress
could go as high as 32.1 ksi (higher than the yield stress 30 ksi of the shaft material SS304).
While the heat cycling affects only a shallow depth of 0.3 inch from the shaft surface, the
mechanical alternative stress due to vibration takes charge hereafter. With the current
mechanical alternative stress of 3.5ksi peak to peak to be conservatively estimated based on
actual vibration data, the range of stress intensity factor A K will not reach its threshold
capability of the shaft material (8.0 ksi-in**0.5) until the crack depth grows to a critical depth of
0.85 inch. Also the static fracture mechanics portion of this study indicates that before the crack
depth reaches this critical value, the crack will not propagate due to steady stress of the subject
shaft. Since the working A K value corresponding to 3.5 ksi of vibratory stress is below its
threshold value within the crack depth range from 0.22~0.85 inch, it is concluded that the crack
will not propagate in this range. In other words, the crack depth currently measured 0.177 inch
is predicted to go on propagating to 0.22 inch and then it will be arrested. Unless for any reason
the vibratory stress goes higher than 3.5 ksi, the crack will stop near the 0.22 inch depth.

It is suggested to inspect again the status of crack propagation during the EOC-20 outage
after two operating cycles in order to ensure the cracks to be arrested near 0.22 inch.

BPEr®FE ~Peh~ 3 iF 0
Poie TROA K F BB Bk & stz £ J%k -k & #h [reactor re-circulation pump,
RRP]>" + ig & Rl 42 7 - R E phd 2 5 § Boioie2 Tew H i 2 ol ol @
R #h2_# % % [heat induction area] » F1% iR & iR B 4 i % (* [temperature oscillation, #
F YA 1T* thermal cycling]#258 » @ A 2 2 # %k &4 5142 # % 4 [thermal fatigue]»< /& >
i REET2Z 2B LK IR 2 Tk [axial and circumferential] 2. 2 4 o
4% & 4 [cyclic mechanical stress] i« @ 51422 F 2> e H¥2Z LR EZFR
FEIE  RETEEEREBRMGEMOEH > 27 GERZRMEG R Y F &
BT RGP RPERE HEETFNE > BB ALFAFI L 2T
BHEFR > E7 RHETRIp2 X 2ER > RN RS2 % 2
Xz H R
1. 233 A~ 24 R A TE 2RI BF L FE RS A 17
PR A B g 2B R R ] RDNE T A2 oL ER o
2. AR TR KR FRFE SR L HREEGY 0 VO 0T L S e kg2
FrPR T EDALFRESE LT RG] 2 BF IR LT 2PE o BT
FRY*EVRMEDRE T ZH2TGE AP R o

44



]
[ Trn  Metal surface temp=104F

Pump-Shaft
Center Line

rr
TT
«TT
L TT
I:rT
TT 5 .
-r1 6.63ksi Bearing
[
TT Yo'l
3.48ksi +oprad gﬁ'.‘.*r.*m':“:--- .
SryaiaadnIacoaln 3.20ks1
rrTaatTr
[r'r-rﬂ-nrs Metal ':T
rTITATrA, =7
crttAAt f:r::ace —H Metal
Frrtaatrn = |7
tl’TT'|'|1I’I'| 5280p|: ::i Surface o
rrTaaTrnm - —
CrIIlaIroTIgTTO o7 temp=528F
mps
-1+
i

F2ERHEEFTT "__ _' s
EY VRN | 5

teady themnal sressfksi]
; g

T
4

e b

distance from shaftcenterfinch]

M1 EHEERR226 M2 GE 2P RE4 A5 B2 GE:E F#EF G "I Fi2 447
Y 2 E RS AT

(‘

Py AR whFT R IEKKE B2 A

45



P22 b b iR = 3

The Vibration Research of #5 Diesel Engine of Third Nuclear Power Plant

Abstract -

The unit 5 diesel engine of third nuclear power plant has operated or idleing for many years.
The A-string of accessories had been found in high vibrations. For example, the air filter was caused
by high vibration as over 60 mils amplitude and the cooling water pipe had 19 mils high vibrations.
Because of complicated spectrum, there are difficult to reduce the total amplitude of vibrations. It
should be using good way to solve the problem. We started the testing of vibration to find the
relations between reciprocating and vibration, doing the modal testing to find the relations between
the natural frequency and exciting force. Finally we use FEM method to model the vibrating parts,
and there have good match in testing and modeling.
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The Cleaning of Scale for Steam Generator of the Third Nuclear Power Plant

Abstract -

Steam Generator (SG) water level oscillations which had been reported by the Surry NPP
occurred at #2 of the Third Nuclear Power Plant (NPP) and resulted in power reduction in the late
2004. 1t was believed the major causes are due to the scale-blocked flow passages through tube
support plate. A cleaning process was performed during EOC15 and it worked, and then full power
operation was recovered. Because the equipments and subsystems related to cleaning process are only
temporal and short of standard of operation procedures (SOP) at EOCL15, a specifically designed SG
cleaning system and SOP for the Maanshan NPP is proposed to improve the cleaning performance and
mobility for the routine outage of #1 and #2 in the future. The SG cleaning system and SOP were
applied and verified during the outage of #1 in 2006. The cleaning performance and results were good
and just the same as expected. This paper describes and discusses the SG cleaning system, operation
procedures and cleaning experiences and results for #1 and #2 at outage of EOC15 and EOC16
respectively.
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The Numerical Analysis of HLW Thermal Transport between Backfill/Buffer and Fracture
of Surrounding Rocks

Abstract -

The sensitivity study indicates that the parameters of buffer and rock are sensitive to the surface
temperature of bentonite; while the parameters of backfill and EDZ are insensitive to the temperature
distribution of bentonite and could be neglected. In the experiment, test piece is compacted at first and
then parameter of density ~ porosity ~ hydraulic conductivity and temperature distribution of bentonite
are measured. Finally, the measured temperature distribution of bentonite is compared with numerical
simulation. This result indicates that there is a 8.2% deviation between these two. This is because the
cylinder geometry of bentonite is used in experiment while the hexahedron is used in simulation due to
the limitation of TOUGH?2.
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Database System Planning for Disposal Plan of Spent Nuclear Fuel

Abstract :

For the SNFD(Spent Nuclear Fuel Disposal) project of Taiwan, even the capacity of database
seems overwhelming and their structures vary from one another so much, their integration for
further application is still necessary. The objective of this research was to make a plan for the
future application of stored data, and the result was as follows:

1. The survey of relating databases developed by each joint organization including INER, EEL
and Chin-Hwa university was finished, the suggested principle for each organization is to
refine one’s own database based on the idea of “Developed Distinctively, Documented
Clearly”.

2. To facilitate the ongoing integrated application and administration, three programs,
db_schema.aspx for parsing the table schema, db_stat.aspx for showing the total records of
the table and db_srch.aspx for generic table search, have been developed.

3. The plan of database integrated application was divided roughly into two stages, short term
aimed to develop the search Ul for the radionuclide adsorb and desorb database and middle-
long term aimed to develop the platforms for displaying PASA outcome -~ the devices and
operation of disposal field and linking and analysis technologies.

4. Two kinds of prototyping have been implemented at last, the developing of radionuclide
adsorb and desorb database Ul and digitalizing the reference and report into database for
further search.

5. Owing to the long-lasting project and extensive knowledge domain, there still exists some
applications to implement afterwards. These applications consists the management policy of
information security for accessing the database and update and maintenance mechanism of
database of technology-related ~ report and reference.
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A Preliminary Study of Integrated Renewable Energy with Fuel Cell Power Generation

Abstract -

An integrated demonstration system including renewable energy sources of 20 kW solar
photovoltaics and 10 kW wind power, a water electrolyser to produce hydrogen, a metal hydride
hydrogen storage device and a 5 kW fuel cell power generator has been designed and set up at the
Taipower Research Institute. In view of the ever-diminishing traditional fossil energy, developing
renewable energy sources such as solar and wind power becomes important. This is especially true
for Taiwan where a lack of conventional energy has already driven up its import dependency to
98%. However, the intermittent nature of these forms of energy is one of the major obstacles
keeping renewable energy from being widely adopted as a major source of energy supply. A
system making use of the intermittent and/or off-peak renewable energy coupled with the well-
developed water electrolysis technology would produce hydrogen to fuel an efficient fuel cell
power generator for stand alone and grid-tied applications. Hydrogen generated by water
hydrolysis can be regarded as an energy carrier, which stores the surplus renewable energy, and
the stored energy is released via the fuel cell to meet the demand at a later time. One of the
characteristics of the integrated demonstration system is that hydrogen is stored in a metal hydride
hydrogen storage device, instead of a pressurized tank, to save on the parasitic energy
consumption and footprint of the system. The demonstration system was commissioned for
operation at the end of 2006 and, in this study, factors including on-site load demand profile,
availability of renewable energy sources, effectiveness and efficiency of energy storage, the power
regeneration and its usage were considered and discussed.
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Design and Installation of a 50kWp CIPV System at the South Visitor Center
of the Third Nuclear Power Plant

Abstract -

This project has established a 50kWp construction integrated type photovoltaic(CIPV)
system at the Taipower South Visitor Center of the Third Nuclear Power Plant. A
monitoring/analysis system has also been set up under this project, and therefore, data inquiry
service can be provided to the general public through an intranet web server and a demonstration
board of the PV system. The CIPV system is so planned and designed that the architectural
feature of the South Visitor Center and its surrounding gardening are highlighted. Furthermore,
the project links up the demonstration PV system with the Visitor Center where many energy-
related topic items are displayed. This PV system will not only offer an alternative energy
option, but more significantly serve as a public outreach arm of Taipower for demonstrating
green energy technologies. Over three months since the system was commissioned, the power
generation and efficiency have been very good. It sets an excellent example in demonstrating and
popularizing photovoltaic systems.
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Study of Seawater FGD Discharge Quality and Biological Test Monitering

Abstract -

Seawater flue gas desulphurization has recently triggered much interest among coast power
plant because of it is more simple operating principle and high reliability and low cost than lime-
stone gypsum process. We built a seawater FGD discharge Aquaculture simulator. To test the
growing rate and toxic heavy metal accumulation on microalage - macroalage and some
commercial fishes with the mixing FGD water and raw sea water. It is concluded that there would
be no significant effects on the growing rate and toxic heavy metal accumulation during two years
testing. Concentrations of elements that would be discharged would fall within marine water
quality guidelines. The sea water alkalinity content is only 100-125ppm, It is better to use the coal
sulfur content less than 1 % for economical and environmental operation.
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The Feasibility of CO, Capture by Solid Supporting Materials Immobilized Amine Agent

Abstract :

Considering the cost reduction of CO, capture from flue gas of fossil fuel power plants, solid
phase CO, absorption technique was proposed as an alternative method in this study.
Immobilization of amine functional group on silica based materials was carried out and
characterization of the resulting materials was performed in the first year through means of nuclear
magnetic resonance (NMR) and elemental analysis (EA). In order to evaluate CO, absorption
capacities of the resulting materials, a laboratory designed packing column together with
temperature swing adsorption (TSA) method will be used in the following year.
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Biofixation of Carbon Dioxide by Microalgae and The Assessment of Microalgae Cosmetics

Abstract -

Photosynthesis reduces carbon in the gas stream by converting it to biomass. Power-plant
flue gas can serve as a source of carbon dioxide for Spirulina sp. cultivation, and the Spirulina
sp. biomass can be commercial products. Batch tests performed at 25 °C in 2L-close
photobioreaction. The efficiencies of photosynthesis and carbon utilization depended on pH
level. The result showed the highest values of biomass concentration under pH=9 conditions and
carbon utilization on carbon dioxide reached 2.523g-CO2/ L/ day. Spirulina sp. is a
cyanobacterium that has been largely studied due to its commercial important as a source of
protein, vitamins, essential amino acids, polysaccharides and fatty acids. Microalgae extracts can
be used to produce hydration mask and cream. The skin-care products showed that skin
permeation increased with hydration.
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Characters of Magnesium Carbonate Mechanochemical Particles

Abstract -

Calcium and magnesium based solid absorbents for the separation of carbon dioxide from
flue gas were synthesized by mechanochemical reaction and subsequent calcination in this study.
Maximum absorption capacities of commercial CaO, mechanochemical CaO and additive
modified mechanochemical CaO were 0.30, 0.40 and 0.65 g CO2/g absorbent respectively. The
reactivity of mechanochemical CaO was improved significantly by additive A. The CaO
absorbents obtained from mechanochemical reaction were less susceptible to pore pluggage and
attained over 80% conversion. Maximum absorption capacities of commercial MgO,
mechanochemical MgO and additive modified mechanochemical MgO were 0.04, 0.18 and 0.17 g
CO2/g absorbent respectively. The reactivity improvement was insignificant on modified
mechanochemical MgO The CaO absorbents were also capable of maintaining its high reactivity
over three carbonation-calcination cycles.
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Swelling Property and Phase of Bentonites in Deep Geologic Repository

Abstract -

This study adopted Zhisin clay and Wyoming Black Hills (BH) bentonite as potential buffer
material. The theme work focused on the swelling property and evolution of micro-structure while
these bentonites were under the deep geologic repository. The results indicated: (1) the free
swelling of both Zhisin clay and BH bentonite decreased as the heating duration increased, and the
decrease in swelling is low for BH bentonite and much higher for Zhisin clay, with a total
reduction of 50-60 percent as Zhisin clay has been heated at 100°C for 6 months; (2) the
development in swelling pressure for Zhisin clay and BH bentonite is similar and the swelling
pressure for the 2 clays declined after heating, and again, the decrease in swelling pressure was
also more pronounced for Zhisin clay; (3) X-ray diffraction results showed that the clay mineral of
Zhisin clay was found to be most rich in illite and ranged around 50-60 percent, and the content of
montmorillonite was found to be less than 10 percent.
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Study on the Characteristics of De-NOx Catalyst for Chien-Shan Power Plant

Abstract :

Chien-Shan Power Plant has several selective catalytic reduction installations that can reduce
NOx emission successfully. The NOx emission of Chien-Shan Power Plant can meet the standards
of government regulations and local agreements.

De-NOx catalyst is exposed in the severe condition and can be deactivated by complex of
several causes, such as, poisons in gas, poisons in dust, sintering, erosion. The test items and
methods for sample catalyst, such as, catalyst activity, erosion resistance, specific surface area,
porosity and material accumulated on catalyst are founded to determine the deterioration rate of
aged catalyst by TPRI.

On the basis of our assessment of experiments, we estimate that the deterioration factor
should be a kind of masking component caused by fly ash.
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Study on the Characteristics of Honeycomb Type De-NOx Catalyst for Hsinta Thermal Power Plant

Abstract :

Hsinta power plant has two operating selective catalytic reduction (SCR) installations that
can reduce NOx emission successfully. In the SCR process NOx is reduced by NH3 to N, and H,0O
at 300~450°C over the catalyst. De-NOx catalyst is exposed in the severe condition and can be

deactivated by complex of several causes, such as, poisons in gas, poisons in dust, sintering, and
erosion.

Based on the performance test results, it was revealed that the SCR performance was all
satisfied with the guarantee values. According to the test data of laboratory, the De-NOx efficiency
of sample catalyst of unit 3 was almost as good as fresh one. The major cause of catalyst
deactivation was the masking of fly ash. Due to the evaluation of Flue gas flow rate, fee of
ammonia injection, air pollution fee and emission standards of NOXx, the optimal NOx emission
concentrations about unit 3 and unit 4 of Hsinta power plant were controlled at 75ppm.
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Studies on Technologies of Biofuel Cell Fabrlcatlon

Abstract :

Biofuel cell has earned a role of importance, because of its specific characterstics in room
temperature operation and utilization of organic matters as resource. In order to achieve the
purpose of biofuel cell fabrication, various materials, including copper, gold, carbon cloth and
carbon nanotube, were investigated to be used as an electrode. Modification of the surface of
electrodes prior to immobilization of alcohol oxidase was performed in the first year, the
preparation and charcterization of electrodes immobilized alcohol oxidase will be carried out in the
following year, and then the design and fabrication of biofuel cell will be conducted.
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Information System Prototyping for Disposal Plan of Spent Nuclear Fuel

Abstract -

During research period we had help Nuclear Backend Management Department draft the
content of chapter 8 of “Spent Nuclear Fuel Final Disposal Program”, including project
management, information integration and knowledge management. A web site has been established
within TPC intranet to prototype the project management system, with the address of
http://10.52.6.101. The function of web site consisted of system administration, project
management and knowledge management. To meet the demand of expediting the data
communication among the project partner of the SNFD of Taiwan, we did initiate to plan the
application system and prototype system based on Internet. Until now drafting the SOP of
information security management and prototyping web site were done.
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Determination of Mercury Concentration Distribution in Taichung Coal-fired Power Plant

Abstract :

The limitation of Hg emission from flue gas of coal-fired power plant is of importance for the
pollutant control in biosphere, due to the toxicity of Hg for mankind. Consequently, the
determination of mercury concentration distribution in coal-fired power plant was primarily
required in order to achieve the purpose of reducing Hg emission. The Hg removal efficiencies of
selected catalyst reduction (SCR) ~ electrostatic precipitation (EP) ~ Flue gas desulfurization

(FGD) were investigated and the potential methods for Hg removal from glue gas were proposed
in this study.
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Study on Recovery of Wastewater of Tai-Chung Power Plant by Reverse Osmosis Method

Abstract :

In this study, we had used a pilot scale of reversible osmosis system to evaluate the feasibility
of reclaiming the wastewater of No. 5~10 combined wastewater treatment plant of Taichung power
plant. According the pilot test, we had designed and constructed a full scale of RO system with a flow
rate of 25 ton/hr produced pure water from reclaiming the wastewater. To run the full scale RO
system with 50% recovery, we can get pure water with the flow rate of 25 ton/hr and its conductivity
was 20~40 pS/cm. The quality of the pure water is better than the raw water(200~300 puS/cm) that
was used as make up water of several process such as FGD and water de-mineral process for boiler.
From January to December of 2006, we have reclaimed 18,000 tons of pure water from the combined
wastewater treatment plant by using the RO system. The pure water was delivered to a 100,000-ton
storage tank as process water. The concentrate flow of the RO system was deliverved to spray the
coal for preventing the flying coal dust. So, all the wastewater of No. 5~10 combined wastewater
treatment plant of Tai-Chung power plant was reused.
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Feasibility Study of Wind Power Desalination

Abstract -

Taipower is looking into wind power as an alternative energy source to lessen dependence on
fossil fuels in Penghu, Kinmen, and Mazu outside islands of Taiwan. Those islands have small grid
capacity. The most common of wind power application problem is its fluctuating energy.
Normally, the wind power output cannot exceed 25% grid for power system stability reason. Until
now energy storage cost is every high. So, to develop a desalination plant and combine with
fluctuating energy source like wind is best way to overcome the fluctuating energy problem. The
desalination plant must have a wide flexibility production rate to follow the wind power out put.
The desalination plant flexibility production rate can be10~100% if with three- center design. The
three- center design comprises a pump center, a membrane center and an energy recovery center.
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establishing the technique of membrane charge measurements.

Lh by . B -2 S
BT A B2 ERa R EEY
Study on the Fabrication & Modification & Potential Measurement of Membrane for Fuel Cell

Abstract :

This project mainly goaled on developments of novel polyelctrolyte membranes using in
proton exchange membrane fuel cells and establishment of membrane charge measurement
techniques. One approach to developments of novel polyelctrolyte membranes for fuels cells is
grafting linear and arborscent polystyrene sulfonic acid side chains onto PVDF through ozone
treatment and atom transfer radical polymerization. The chemical structure difference in polymer
side chains are studied with their effects on proton conductivity. This project also work on

A device to unify the units of

measuring the zeta potential of membrane surface and that of membrane pore of flat sheet
membranes into one system is designed. In addition, a system for measuring the zeta potential of
the outer surface of tuber membranes is also developed in the study.
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Investigation and Study of Salt Pollution Level Distribution in Taiwan Area.
Abstract :

This project was set up more than 300 test stations and hung a pilot insulators string in all around
of Taiwan. These pilot insulators were selected to measure the salt deposit density for a sampling
period of 30 days, continuously carries on three year above sample test. The measured data of the salt
deposit density was used to compute the pollution level for maximum peak value, 5% peak value and
50% peak value of the equivalent salt deposit density (ESDD).

Two variables linear regression analysis was used exponential method to plot a curve line for the
coastal distance and ESDD statistical value. The exponential decay trend line formula of linear
regression analysys results was made that the Taiwanmap of the ESDD peak value, all the analysis
will be used setting standards for design and maintenance of transmission and distribution lines.
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The Establishment and Application of Collaboration Systems in Knowledge Management

Abstract :

Taipower Company has launched the knowledge management including the improvement and
enhancement of the knowledge community, establishment and guided of the knowledge
management activities and build up the Taipower KM organization since 2003. To establish the
“Virtual teamwork” and “Collaboration System” are the key step to stride forward continually to

the knowledge management company in this digitize, network, knowledge, virtualized,
immediateness and knowledge intelligent era.

PEFRE P~ 3 d
AXP AL Lo BN AT IEe koo R BN B SR
"T] S NF T RAEy .I‘\_"’"—\"?Iw I.-‘,E_'- ﬁ@—;ﬁ;]ﬁ; r)‘i.r‘_—v zéf ;}Fle':ﬂgglﬁ %P =
» B ATEAAFHF TR ARG A PRV E S r}*’ﬁ*l TR | &
(V|rtual team network & Collaboration) (T % » 1 4a & B H i+ N E4p 2 AL 2 g @ T o
Al p %A’Liﬁf#i* TR TR i&?&{? & Tl &0 ) F v
FI1ITRBEAL ~ ViRE —k’pﬁﬂ?i‘ T8 TRy ~ ol P‘*K}*‘ﬁ}aﬂ; B % o
> %2 Hp#
5 ;:r'A?w,, e 2B BAIIFPpA(S T Blog) ~ s H R F Bl (o 7 pb kb & 1F
RS TAR (S RATE) - 4 w&&wwaw—?ﬁwﬁkkzﬂﬂﬁama\%
H A @a}%g’ G RARTE TR 1 iER L (3 i\- Pw1iTiphi i@~ S8kA
) ~AERL ?‘ié FEAL) S ARsEEREFRARAEEZFRERE P
r ‘\%Wvﬂ R Kﬁﬁpﬁkﬁﬁﬁﬁ,ﬂéaﬁﬁﬁﬁﬁ ' B~ B RS
kb 3 (229) - KPI Uz E 73T R(RSS) » A deiniE

= v e =h &

Phase-3 |
S8 454
FLLY e oW mek m \

// PP 3 \

SEHAE R HAP QuickPlace

Phase-2 \—‘ (ﬁ&%ﬁ%ﬂﬁ)
For il R
A A W =
PRt Y AOPC ) [ &%
< %imﬁ-,ﬁ T REH%A .
Pluse1 ’—‘ ’—‘ [ : &F ;‘g*ﬁl Blog
e 5% ﬁfﬂ&%?ﬁi g (BN TIEEFASR AT S)
B~ o LA RS 1 B2~ &Rl 3L AT R B
FEIAR I RAERERErTE AR0F

69



AMEIEIHT P2V R 2 FIRER

The Impact of Kyoto Protocol and the Strategies of Taipower for Greenhouse Gas Mitigation

Abstract :

The main purpose of this project is to establish an integrated electric model simulating the
environmental, energy, and economic systems of Taiwan and to formulate strategies for
mitigating GHG emissions for Taipower. In order to achieve this objective, a CGE model
coupled with a power expansion model will be constructed to evaluate the impacts and to select
the feasible policies for mitigating GHGs. Various set of scenarios will be designed for the
simulations of GHGs mitigation strategies for the power sector and Taipower company. Finally,
policy recommendations and suggestions for the consideration of adopting appropriate strategies
of mitigating GHGs will be drawn from the results of this project.
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The Benefit Analysis of Decreasing Peak Load

Abstract -

The purpose of this paper is to develop a method to estimate decreased peak load
efficiency and use the generation data base of Taiwan Power Company and compose application
program to estimate system load for every hour. Besides, this paper also calculates every hour's
output and generation cost to analyze the periods of peak load and its costs to estimate the
benefit which considers reducing the generation cost and lessening the sales of electricity for
decreasing the peak load of power system. The results obtained not only analyze the efficiency
of interruptible services, but also provide a practical reference to popularize interruptible service
and decrease peak load policies for Taiwan Power Company.
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The Content Management for the Construction Engineering Project

Abstract :

The main purpose of this research project is to empower the corporate vision of TaiPower and to
develop the specifications for engineering Project Data Management System (ePDMS) construction
engineering content management system. In order to develop its specification, a phase-by-phase
implementation of the ePDMS system into TaiPower's workflow is desired. Through each phase of
the content management system's implementation, an increase in electronic management and
knowledge management will be expected.
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A Study on the Financial Cost-Effectlveness Evaluation of Taiwan Power Comapny

Abstract :

Investments in power utility is highly capital-intensive, and is easily affected by the
economics condition. The economy changes dramatically recently, this phenomenon increases
the difficulty of financial feasibility evaluation in project investment. The main purpose of this
research is to enhance the staffs’ ability of financial feasibility evaluation in project investment,
so the staffs can improve the quality of investment decision.
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A Study of Rights,Duties and Strategy Dealing with Protests on the Construction of Substations

Abstract -

The main purpose of this research bases on understanding every stage of the life cycle of
substation, and analyzes the value engineering to know the substitute alternatives to reduce
or slow down public’s protests in the process of building substation. By taking practicable
substitute alternatives to plan the whole communication tactics and the responsibility of

Taipower’s related team adjust their directions.
First, effective communication is the most efficient way to speed up the development of

substations. Its concrete approaches may include:
1. Hold the national energy meeting and encourage local governors’ participation of
the electric energy affairs.
2.  Communicate before purchasing land and legalize the qualifications of substation

land utilization.

3. The method of questionnaire investigation could be a good tool to fulfill the
communication procedures.

4. The ways of feedback should be designed in multi-choice for residents and should
communicate rationally with residents when they make choices.

Second, the management of land procuring -~ real estate development and operation

helps to increase operating performance and reduce public protests.
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Opration and Mantanience Cost Evalution Model for Gas Turbines

Abstract -

This paper presents a spreadsheet models that provides Operations and Maintenance (O&M) cost
estimates for Combusion Turbine and Combined Cycle plants. It develops the framework and cost items
to determine O&M costs for specific plant equipment configurations and duty cycles. The user specifies
key inputs such as CT manufacturer, cycle type, duty cycle, and plant net output, and then either accepts
a series of default values or provides specific inputs for detailed cost categories. Scheduled maintenance
outage rates and cost data for the Siemens KWU , Siemens Westinghouse, Alstom Elliptical, Mitsubishi,
Generic Electric and Alstom Linear models are included. The costing framework can be applied to any
heavy duty model using either Equivalent Operating Hours (EOH) maintenance intervals or those based
on both starts and hours.Then, the spreadsheet generates a cash flow projection of O&M costs for use in
a pro forma financial analysis, and provides both a present worth and annualized analysis of costs.
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MS Project 2003 & %2 # %
A Study of Construction Engineering Management of Taipower with Microsoft Project 2003

Abstract -

Construction project e-management is already an unavoidable trend, and the choice of an e-
platform is of course the main consideration for a web application. Because the management
environment and the role its participants play make construction management a very broad and
complicated industry, using the Internet is the most convenient on-site management technique. In
this study, the Taipower department of construction and its subordinates are introduced to a
construction project management system on a Web platform. Currently, construction management
consumes substantial manpower in order to ensure harmonious and organized communication.
Using a Web platform information system streamlines an organization’s information processing,
additionally making project management information more transparent, and thus making
management and enhancing communication efficiency.
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Benefit Evaluation of Three Large-units of Mailiao Factory of Formosa Plastics Group Based on
Purchasing Tariff of Independent Power Producers

Abstract -

Cogeneration is generally introduced to increase energy utilization efficiency, increase spinning
reserve, and relieve power shortages. Recently, breakout of fossil fuel raised generation cost.
Cogenerators wouldn’t wholesale extra electricity to Taiwan Power Corporation accroding to seven
time-segments tariff which was implemented by Energy Commission of the Ministry of Economic
Affairs. Even cogenerators that use coal as fuel, especially the Formosa Petrochemical
Corporation(FPC) at Mai Liao, Yun Lin. This makes the operation of power system more difficult and
raise the generation cost. Therefore, A reasonable pricing should take both the promotion of
cogeneration and the cost of Taiwan Power Company (TPC)generation. For that, we develop the
model which TPC purchases electric power from the three 600MW units of FPC on IPP tariff and
evatuates the benefit for TPC and FPC.
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A Study of Establishing of Laboratory Information Management System
Abstract -

In order to upgrade the production management’s routing procedures and avoid delays that
increase cost and risk for the laboratory departments, TPRI has commissioned a study of
“Collaborative Laboratory Information Management System”. The purpose of this system is to plan,
execute, evaluate and improve production management within the laboratory departments.

This project is to meet the requirement and establish information management system of the
laboratory department. We chose the international PLM(Product Lifecycle Management) system as

our development platform which fully included and integrated data management and Processed
management.
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Design and Development of Illegal Electricity Monitoring System for Low Voltage Customers

Abstract

This project proposes and applies microprocessor integrated with wireless communication and
pattern recognition technique to establish GSM/GPRS based illegal electricity monitoring and
analysis system. The proposed system supports the reference meter which is installed on electric
pole with GSM/GPRS communication module to collect the power parameters (such as P,Q, I,
KWH, and KVARH etc.) to compares with those data stored in CIS database. The pattern
recognition technique is applied to identify the possible illegal electricity customers and their
relative information (the amount of electric consumption and occurred time of illegal
electricity) .The above illegal electricity information could be used to further provide the basis of
clampdown or indemnity claim such that the deterrent force for illegal electricity behavior can be
created.

The first step of this project is to design and implement 14 sets of PLC (power line carrier)
based electric data acquisition unit and interface integration testing. The second step of this project
is to design and implement 14 sets of GSM/GPRS based electric measuring and transmission unit
and the interface integration testing. The next step of this project is to set up the ORACLE database
structure which including the design of database schema and data retrieving program. The
important step of this project is to set up the monitoring system by integrating both the PLC data
unit and GSM/GPRS data unit with the communication program and protocol. Besides, pattern
recognition technique combined with auto-alarming signal technique was applied to show the
illegal electricity situation and the printing list is made to be the guidance of checking. Finally two
laterals of feeder and 10 exclusive customers with possible illegal electricity are selected for
practical testing in 6 months to demonstrate the effectiveness of the proposed system.
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The Measurement and Estimate of the Stand-by Power of Home Appliance in Taiwan

Abstract :

With the popularization of household appliances, audio-visual products, the wide application of office
automation and constant development of network, more and more products having standby functions. While
facilitates which we live, also has caused a large amount of energy to waste too. International Energy Agency
(IEA) is the positive advocate and pusher of the standby consumption to reduce. Taipower creates this project to
acquire the following objectives:

1. Grasp the standby consumption of household appliances in Taiwan,
2. Establish the estimation technology and the statistical method, and
3. Setup the measurement procedures of the standby power of household appliances.

This research team successively in domestic wholesale and the electrical appliances dealer carries on
measuring the standby power of new product, Gauging new product total quantity reaches 319, and selects 102
representative family users to carry on the measurement of standby power of household appliances (the total
quantity is 772) . We use two models : average standby power per household and the popularization rate of
household appliances to estimate the total standby consumption of residence, the result showed two kinds of
models are quite close. The total standby consumption of one year is 1326.320 GWh, and the average standby
power per household per year is 170.878kWh and is about 4.34% of the total power consumption per household
per year.
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The Study of Data Communication of Distribution Facility Technologies Using RFID

Abstract :

This project is to study the transmission properties of the RF signals in radio frequency
identification (RFID) systems to evaluate the possible applications of the RFID technologies in data
transmission of distribution equipments for Taiwan Power Company. The related standards of the
RFID are collected for references. Experiments and benefits in employing the RFID system for
managing equipments by others are evaluated and compared. Also, the hardware technologies needed
for data transmission from the Taipower’s equipments using the RFID are studied, which include the
following: studying the RFID data transmission methods, analyzing the advantages and
disadvantages of the HF and UHF-band RFID systems, comparing RFID technologies with different
tags attached on distribution equipments, and evaluating the effects of environments on RFID
systems. Besides, field tests for RFID systems are performed, and tags suitable for the working
environments are designed. Thus, the performance of the RFID systems in transmitting data for
distribution equipments may be analyzed and verified. Also, the SOP for applying the RFID systems
in managing distribution equipments for Taiwan Power Company is developed. Results obtained
from this project may be employed in planning and deploying the RFID systems for Taiwan Power
Company to enhance efficiency in managing distribution equipments.
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The Study of Distribution Facility Maintenance Management System

Abstract :

Due to the changing of the times and the rapid business and urban development, power
companies have been proactively engaged in the construction of power generation, transmission, and
distribution systems, in order to improve the prevalence and quality of power distribution. However,
power distribution systems are diverse and large in number. The current management and operation
methods are usually unable to accurately provide the information of current conditions and the optimal
effects of maintenance works cannot be reached. Thus, how to utilize latest information technologies
to establish a suitable enterprise asset management (EAM) and a computerized maintenance
management system (CMMS) to precisely distribute maintenance budgets, reduce required labor,
lower accident rate, and enhance maintenance performance and reliability of power supply are the
major focus of this study.
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Development of Local Area Energy Control and Management System
Abstract -

In this project, an intranet based local area energy monitoring and management system is developed.
The system consists of Web server, database server and load controllers. The control center set up at the
office of gong-guan area of TPRI includes database, system management program and homepage, and
provides users to search real time and history load data. The load controllers set up at the office of
Gong-Guan area and Shu-Lin area of TPRI, respectively, includes customized Linux system, database, load
monitoring program and load data real time display module. the control center transfer command to load
controller through network, then load controller according the command transfer measured data to database
server. The users can browse real time and history load data through network ubiquitously. The field test

results are satisfied as our expected.
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The Information Management System Development and Research of Electricity
Sales Statistics and Analysis
Abstract -

This project tries to automatically/manually retrieve electronic reports or data warehouse of
electricity sales information from mainframes. Information will be converted, imported and saved
into a database system; through the integration of information, multi-dimensional information will
be displayed in real-time using reports or charts. This will be developed by Incremental
Development; through requirements collection, analysis, design, programming and testing, basic
elements and shared modules will be developed according to users’ needs. There are 3 phases: (1)
develop “Automatic/Manual Download and Exchange of Electronic Reports” sub-system and
“Electricity Sales Statistics” sub-system; (2) develop “Basic Analysis of Charges” sub-system,
“Basic Analysis of Loading Restrictions During Insufficient Power” sub-system and “Query of
Historical Statistics Database” sub-system; (3) create a model for dynamic loading for high voltage
users, a model for dynamic charges and a model for optimized charges.

Furthermore, in order to reflect the variation of price structure and market requirement, this
project uses “Reporting Services Component ” to display information on a Web page with
embedded Excel’s components, so that users can maintain report formats easily, and to achieve the
ease of system maintenance and diversity of report formats.

The Information Management System of Electricity Sales Statistics aims at providing an
information system that fulfills users’ expectation as well as real-time and accurate information for
electricity sales decisions.
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The Study of Customer Service Strategy in the Electricity Deregulation Market

Abstract :

Under the electric power market liberalization, the electrical industry transforms by the vertical
conformity construction for generating, transmitting, distributing the electrical industry parallel
construction, the demand end opening buys the electricity options, the user may choose the electric
power supplier voluntarily. The electrical industry faced with the management environment
significant transformation, for will exempt the user outflow, the customer switching and churn
strategy, the power supply margin of safety and the user service becomes the electric power market
competition essential factor, but for avoid will fall into in the without limits electric power price
competition difficult position, the strengthened user service will be various electrical industries
consistent mutual recognition. This research attempts by the macroscopic marketing angle, proposes
this company around the liberalization the user service strategy suggestion.
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