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The Optimal Planning of Underfrequency Load-shedding of the Taipower System

Abstract

This project aims at examining issues related to the optimization of Taipower
underfrequency load shedding, including the total annual load shedding ratio and amount, the
regional load shedding ratio and amount in Northern, Central, and Southern Taiwan, and the
number of divisions. The project further strives to identify the optimal frequency value after load
shedding, compare the operating time and individual strengths of underfrequency load shedding
relays and rate-of-frequency-change (df/dt) relays, and assess the need to introduce df/dt relays.
The paper then proceeds to propose an optimized underfrequency load shedding amount that can
be applied to keep the Taipower system in stable operation when nuclear power plants or larger
steam units experience blackout and the 345 kV Southern-to-Central or Central-to-Northern
transmission lines break down. Performing simulations with the power system software of PSS/E,
the paper will use genetic algorithm (GA) to research the optimal ratio and amount of load
shedding, the number of divisions, the frequency value setting in each area of Northern, Central,
and Southern Taiwan. With in-depth analysis and extensive simulations by PSS/E and Matlab,
this underfrequency relay has the ability to recover the system under the serious break down.
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Automatic Load-Shedding Schemes of Kinmen Power System

Abstract

The research issues include the security problem of Kinmen power system subjected to generator
tripping, the suitability of underfrequency load-shedding protection schemes, the application of
Automatic Load-Shedding Schemes, and their important role to prevent the blackout of Kinmen
system.

This research project completes the system configuration planning of Automatic Load-Shedding
Schemes, and their operation logic design. They are valuable for the future implementation and can
reduce the probability of power system blackout.
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Investigation and Research to Improve Dlstrlbutlon System Reliability and Power Quality

of Tainan Science Industry Park

Abstract
This project is proposed to promote the power quality, stability, and reliability, as well as
recommendation on how to improve the problems of voltage sag in TSP. Furthermore, the
maintenance of equipment and the requirement of reliability of the customers supplied by 22.8 kV
will be investigated in this project. Finally, the results could be taken as a reference for distribution
system planning, maintaining, operating, and revising for relative handbooks.
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Constants of Underground Cable in Taipower
Abstract :

First, this paper sorts the constants of the different types of Cables, and modeling for the electromagnetic
transient analysis on the grounding systems of 345kV and 161kV underground loop distribution systems. And
then, the assessment theorys and designed procedures refered to the finial reports finished by Taipower recently.
Meanwhile, the comparison among the practice cases cosisting of the EMTP simulation,the practice field test data
and five types of regression analysis of 161kV-XLPE 2000mm?S and 2000mm?D are listed to provide the clear
understanding and helpful solution for the interested public. Finally, the available method of the linear regression
analysis to calculate the constants of underground cable for mid and long distance is recommended.
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The Study of Sijhih E/S Line Circuit Breaker Anomalously Trip

Abstract

A 161KkV line fault had ever occurred nearby the Sijhih E/S substation on Sep.16, 2005. After
that fault had been cleared, two 161kV line breakers and two secondary breakers of main-transformers
were mis-trip out without any associated relay operation indications. The investigations had certified
no fault on the lines and main-transformers of breaker mis-tripping and the related system. The
possibility of personnel mis-operations was also exclusive from the investigations. This paper presents
the causes of breaker mis-tripping described above based on system simulations, field measurements
and fault analysis and assessments.
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Suitable Transfer Operation for Distribution Transformer Outage

Abstract

This project is to evaluate the feasibility of rapid power transfer by direct closing tie circuit
breaker. When a main transformer fault occurs, direct closing tie circuit breaker can recover power
rapidly by outage. But it might cause a cascade event on the supporting main transformer from over
inrush current. It also might cause transient over voltage and damage the devices on the system. To
evaluate effect of rapid power transfer and propose suitable strategies, a 22.8kV example distribution
system was set up and simulated by ATP-EMTP. Several cases with different remaining devices were
simulated under static switching mode of tie circuit breaker. According the result of simulation, the
maximum over voltage and inrush current is not so severe. Rapid power transfer by direct closing tie
circuit breaker therefore could be considered as a suitable strategy if spare capacity of another main
transformer is enough. Such can reduce index of SAIDI  System Average Interruption Duration

Index and further improve the quality of power system.
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Change and Maximum Allowable Wind Power Capacity of Mazu Power System
Abstract

The supply system, including 3.3 kV generation and distribution, in Ma-Chu is different
from that in Taiwan. Due to increase of the system load, Chu-Shan Power Plant was permitted
to be built in June 2001. A submarine cable is considered to be connected between Mt. Horn
in the Nan-Gan island and the Mt. Nun in the Pei-Gan island. The goals and anticipated
solved problems are as follows: 1) Investigation of protective coordination for enhancing the
system stability under consideration of system voltage upgrade to 11.4 kV and connection
change with the submarine cable. 2) Investigation of the settings of low-frequency relays for
avoidable outage in case of system voltage upgrade and connection change. 3) Estimation of
maximal connected wind power capacity for next 10 years.

The report includes (1) the description of Ma-Chu power system structure. The
parameters of generators, line constants, transformers, feeder demands, and low-frequency
relay settings, etc., are also provided. System demands for the next 10 years on the basis of
the historical peak/off-peak loads are forecasted. (2) Frequency response from the diesel/wind
generator tripping is also investigated. Optimal operational mode considering diesel/wind
generators is explored. (3) The frequency responses of different outages (diesel/wind turbine
and submarine cable) are investigated through considering the Chu-Shan Power Plant,
Nan-Gan and Pei-Gan power systems. (4) The settings of low-frequency relays are designed
for the Ma-Chu power system. (5) The maximal installed capacities of wind generators for
2009~2018 are evaluated for the Ma-Chu power system. (6) The power flow, fault currents
and protective relying coordination are studied for the Ma-Chu power system due to the
voltage upgrade from 3.3kV to 11.4kV.
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The Implementation of Communication Protocol Conformance Testing Lab
for Tai-Power SCADA System(Equipment)

Abstract

This project is mainly to create a conformance test laboratory for communication protocols
which are intensively used within and among SCADA(Supervisory Control And Data Acquisition)
systems in Taipower. The incompatible problems being frequently issued on equipments talking
with the same protocol have been encountering in SCADA system for a long time. The project will
provide key solutions which are contributable to incompatible problems on communication
protocols. Firstly, this report investigates present utilization and future development on
international SCADA protocols compared with the ones in Taipower. Then, the protocols adopted
in hierarchical dispatch and control system, such as Modbus, DNP3 and IEC61850 etc, will also be
analyzed and discussed in this paper. Finally, we give a complete explanation for this software and
hardware environment, which has been created in this project, with an example of testing the
standardized conformance procedures on a specific target IED running DNP3. Furthermore, the
step-by-step test results being parsed and verified with interactive illustrations help to deeply
understand the DNP3 technical details. Hopefully, this test example could make the standard
conformance test procedures a significant basis to follow.
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A Scheme of SCADA System for Mazu Locality Island Power Plants

Abstract:

We aim at designing a digital monitor system for Mazu locality island power plants. This
system includes power SCADA system and CCTV system. We provide a local monitor system for
Dongyin power plant, a local monitor system for Xiju power plant, and a remote monitor system for
Nangan power plant. This paper gives a description of the digital monitor system. We hope to make
a big benefit by duplicating the system to other island power plants in the future.
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The Fiber Informatlon Management System of Taipower

Abstract

Because of the characters of fiber with long distance transmission, lower cost and none
electromagnetic interference, there are many fiber applications in Taiwan Power Company, such as
transmission line relay protection, SCADA, power dispatch, monitoring and information transmission
etc. Department of telecommunications manages the fiber distance over 3,600 kilometers. It is
difficult to manage 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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The Automatic Worksheets System of First Nuclear Power Plant

Abstract

When the Engineering Automatic Process was constructed in First Nuclear Power Plant, a large
number of forms need to be filled out and sent, especially when the power plant is making major
repairs. The applications and checking and approval of these forms become a very big working 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 First Nuclear Power Plant, we
simplify each related forms and develop the purchase information system. We 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 First Nuclear
Power Plant and is developed relevant application program of information system by the TPRI. First
Nuclear Power Plant uses this Web application for testing. After the question is feed backed and
revised, popularize and will be used to other Nuclear Power Plants.
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The Worksheets Audit System of Second Nuclear Power Plant

Abstract

There are many administrative controls in Second Nuclear Power Plant, such as radiation, door
lock, chemicals. These controls need different permit unit to approve with papers and work done by
hand. It causes the office efficiency going down. Second Nuclear Power Plant adopted Lotus Notes to
develop worksheets audit system. It saves man power and have better efficient, but Second Nuclear
Power Plant needs to pay expensive client and server side right. The next, if the third party staffs quit
their jobs, nobody can provide any support any more. 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, database planning, web programs development. We also plan to develop new subsystem to

improve the whole system in the future.
Second Nuclear Power Plant 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
Second Nuclear Power Plant and applied to other Nuclear Power Plants.
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The Feasibility Study on the Partial Discharge Diagnostics Technology Application
on Gas Insulated Bus.

Abstract

The GIS, GIB or GIL has operated in the third nuclear power plant more than 20 years. Its
spacer and insulators of GIS has found insulation degradation phenomena recently. To keep good
power supply quality, the insulation degradation of insulation parts should be detected by partial
discharge diagnosis. The internal UHF coupler with UHF partial discharge measuring instrument
was found to be the best solution after survey using A/E and UHF methods. We calculate the
possible maximum attenuation according the length and shape of GIL, six UHF sensors, which
were inserted at both terminals of three phases GIL, has sufficient sensitivity to monitor partial
discharge signals. We use finite element method to analyze the electric field distribution around the
hand hole, it was found that the insertion of coupler would not influence the electric field, as a
result, the measeuring accuracy will be good enough.

FIFA P33

PZR-ZFBTARNMEI! 1p > 1 RBRELHTH (58TMT)B a2 L i
LA (587TU) B-Cipde v L PPMRTPHM > R @FF BRETRERP > S amiE
A FMEGERET RS L +&ﬁméﬁGB+%@PQ*&i°pﬁ%#§%4
GIB ¥ #cig = #2 8 Je 48 1% 1k E‘iﬁ:strz iEE AT o

CBALGERBRFEELSAHFIIZGHRHEF A8y T2 T H2Z T &A=
R - @ R ) T td il "*&rSstﬁ"fQ@J ~HRESFkEBED ¥ o gg)ggfeg %% 4 ?fr;;gg
B A BRI EIRRT F AR HERE 2 R RS A RBRIFILRL
80% 1 # GIBP R¢xfi o 5 R t+_ FEREFRT R KRR 2 EENERTRIRRTF
.H_,{H;Z °

A%z Hp
& A B AE 2 (UHF) ~ %t 2 (Acoustic Emission) & #& = i 4 & % R %‘«P'J
GIB « e 2t e Bl 4 & 28 B &AM » o 134§ 5 ¥ 1 4 1w 138
%%aﬁ@,gﬁuwwmﬁgm%&ﬁ%emawiLm 4 9% o
A GIB pITRAZEELY > FLNMGPRTALZFRILBASS 1 F2BE

%ﬁi%%‘ﬁ$ﬁﬁﬁﬁﬂﬂ“$ﬁmiﬁﬁaﬂ'm$a o BLis 2 pelR B2 4T 3 ik
yg;\ ° i}éj—%‘_}f&?—;—}g‘iﬁj GIB %Kl —,\{ﬁ“*ﬁI? %F\L* \‘},i_/?'Jag‘}"f j:%‘/éo\ ]’#%iLéf—?’ﬁ K?\I;U_% ifE—
AAT o TR R % kY

Bl 1 GIB o 8+ 5713 Bl 2. UHF p 2= g jp 2
FE AR D BBRFLE G PRI ARR
23



PETHARTIFHERTRT MBI ]

The Transmission Outage Prevention Study by Using Lightning Density Information

Abstract

The lightning information can be used as an important input data for transmission system
design. In the past, Isokeraunic Level IKL isused by Taipower for lightning prevention and
cure design purpose. As a result of advancement of IT technology and upgrading our lightning
detection system, we can provide more accurate lightning information to design and O&M
Departments.

In this study, we divided Taiwan into several regions according to regional Operation and
Dispatching Department, and then analyzed the background lightning density information from
statistical data along the transmission lines within that region. Then analyzed the parameters of
lightning, e.g. rise time, wave tail and peak current. The results can be used as important
parameters for lightning prevention design.
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Study on the Root Cause of the Series Reactors Breakdown in 69 kV Capacitor Bank.

Abstract

For improving the voltage quality, reducing line loss and compensating the reactive power, it is
common to set up some power capacitor banks in substation, and if the capacitor is properly switched
whenever power system required, they will provide the capability to improve the power quality on
whole system. The series reactor, which is installed since 1993, for the 69kV capacitor banks have 3
failures from July 27, 2004 to August 1, 2004, in Sung-shu, Mei-hwu, and Nan-hwu primary
substations. These failures will increase the burden of operation and maintenance crew, and the
reactive power can not be compensated timely and sufficiently, especially in summer.

The purpose of this study is to investigate the main cause of series reactors failure, and to
suggest the countermeasures. Firstly, application of capacitor banks, the cause of the surge which
including switching, lightning and harmonics were introduced. Secondly, the switching phenomenon
of the capacitor banks and its suppression method were investigated. And finally, the main cause of
series reactors failure was investigated and countermeasure was proposed. The results of this study
will be beneficial to operation and maintenance departments.
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The Monitor Technique of Power Cable Insulation Condition and Trend

Abstract

The traditional AC or DC high voltage withstands test is not suitable to find the
degradation weak point of aged medium voltage cable. The partial discharge on line monitoring
will be a good solution to evaluate the reliability of power cable. We discussed both aged and
dielectric degradation phenomenon in this paper.

The principal test methods are different between aged and dielectric degradation of power
cables. The dissipation factor or power factor are usually applied to the test characteristics of
aged cables, and partial discharge monitoring is applied to detect the dielectric material defect.
We integrated both methods to comprehensive diagnoses the dielectric health characteristics of
cable. We have developed cable aged phenomenon database and the analysis methodology of the
degradation trend of cable.

FIFRZ~pihs 32

PREAIERSREH G SARE P AT RETH S ROEET AR - B8
DAL 0 L)Y H - RS D RR RS AN TR G R -
PR E ARG R R G R B h g e A ahy B AR B %A
BT RNRIEL o AP AR R R UL ETH RN RE L g
B I RAL ©
> %z Hp

EREVDETH AN FT R E Y IR ?ﬁhﬂ@“mé$1kﬁl
FEE o Bldhe A FTE T S AR A Fld ﬂ;/\’?q’ R S M CE R T
FIRAP W SR WAL RER B fﬁp‘*ﬁ»f‘m&#&, Fl R T FRTFE SR Y

B MAFTFRART R ARG HENT R FREFTHATEL > B HE €

THAAZE S F TR RATHN T2 }é’%ﬁ'l&F"F»imﬁ’:w/\ﬁFﬁfrﬁ
LR W E LR AN FREE 22T R 8y PR R PIRE
P RN R TR B

= =%
7@ N

o 3 ,lm

l

FRows W

B~ 72 M PDIR BT E B2 ~ MCSGz. ¢ & 3 s+ PDH& Bl T %
®

BRALE DR~ FRE M
BRFEHE D FE s R

26



2. #H TROE
FERAPHEHBRS 2 F e £ TR E TR

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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Remaining Life Assessement of No.2 Boiler of Shieh-Ho Power Plant

Abstract -

The purpose of this study was to evaluate the residual life of #2 boiler components of Hsieh-ho
thermal power plant. The 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 and inlet header. 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 in the HAZ for MS were 37%, for HTR were 25% , for SHO
were 67%, for SHI were 83%, for RHO were 67%, for RHI were 17%. 2. Carbides were isolate
precipitated at grain boundary of the base metal of the MS ~ LTR ~ SHI ~ RHI components and the
microstructure of banite structure was still not decomposed. These sampling components were
presented a normal condition microstructure. But the banite structure of the HTR ~ SHO and RHO
were decomposed obviously, it may refer to the higher operation temperature upon these critical
components.
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Life Evaluation of the Steam Turbine Rotors in Lin-Kou No.1 Power Plant
Abstract:

This study was performed by metallurgical methods to evaluate the life consumption of the
Lin-Kou No.1 steam turbine rotor. On field tests and inspection, replication and life evaluation has
been conducted in the evaluation process. Replication and hardness methods evaluated the creep
life consumption of Lin-Kou No.1 HP/IP rotor was as follows : Hardness method : level one

64.3% > Level Two 54.9%.A-parameter method : 20%. The low cycle fatigue life consumption of

HP/IP rotor dummy and groove was 10%. MT and replication test showed no SCC indication in

the L-0 stage blade groove of LP rotor. Inner-Bore UT and ET tests indicated some inclusion and
pits in the HP/IP rotor and it’s no matter to the safety.
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Thermodynamlc Performance Analysis for Combined Cycle Firing Syngas

Abstract

The objective of this research is to develop models of dry-feed, one-stage slurry-feed, and two-
stage slurry-feed gasifiers integrated Mitsubishi W501G gas turbine (GT)-based combined cycle power
plants (CCPPs). Both GT PRO and GT MASTER are used in this research. GT PRO is used for
modeling existing power plants or designing new power plants while GT MASTER is used for off-
design analysis of selected power plants.

We have carried out the baseline tests and off-design simulations for Shell, Texaco and E-Gas
gasifiers integrated Mitsubishi W501G GT-based CCPPs. Results of this research can be used as a base
for thermodynamic performace simulation and further study for integrated gasification combined cycle
in the future.
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The CAD Model Reconstruction and Modal Analysis of Turbine/Generator’s Rotors

Abstract

Excessive steam-turbine-rotors vibration of the Hsinda #4 of combine cycle (i.e. HP-LP-Gen
rotor train) can lead to turbine blade fatigue and damage, noise, power fluctuations,...etc. To avoid
these phenomena, rotor dynamic analysis, vibration analysis, ...etc.should be applied to find
solutions to solve such kind problems entirely.

To simulate those problems, it is necessary to establish an accurately geometry solid model in
advance. In this project, a Faro N08-02 Arm and a Faro model X Laser Tracker are employed to
measure unknown geometrical dimensions of the Hsing-da #4 turbine’s rotor. Other properties
such as finite elements, lumped elements, mass, gyration of radius, bearing spans and journal
geometry are examined as well.In addition, to correlate the natural frequency and mode shapes
obtained through finite element analysis, a Siglab 4-chanel frequency analyzer with a 3-direction
kestler accelerometer and a MEScope model analyzer software are adopted to measure the
responses to the rotor excitations impacted by the hammer and calculate the mode shapes in
bending, torsion and axial directions respectively.
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Feasibility by Additives to Improve Start-up Smoke and Performance of Diesel Units

Abstract

The start-up opacity overpasses the emission standard easily is one characteristic of diesel
generating unit and needs to be solved. Besides of facilities improvement which is hard to access,
adopting additives is another approach. After field tests of simulating engine, manual mode and
automatic mode of practical unit etc., this study demonstrates the feasibility of trace additives to
elevate performance like improving soot problem of low load and mitigating the emission of
NOx,SOx,CO. Several additives have been tested and among which one smoke suppressor of metal
type is the most potential to improve soot problem of low load, time to 20% opacity can be down to
around 1/3 comparing original operation when proper proportion has been adopted. But derived issues
like emission species clarification, the clogging of nozzle peripheral as well as deposits onto draft,
activity decay of SCR etc., which are all discovered during testes should be explored furthermore.
Besides, this study also shows that start-up soot problem correlates well with insufficient air volume
and its temperature, as fundamental measure, suggestion has been made to improved related facilities.
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Study of a High Temperature Fuel Cell and Micro Gas Turbine Hybrid Power System

Abstract

The application of fuel cell/gas turbine hybrid systems technologies possesses the most significant
advancement in energy conservation and environmental protection for the future generation. Both the
Molten Carbonate Fuel Cell MCFC and the Solid Oxide Fuel Cell SOFC are attractive for
hybrid systems due to the high operating and effluent temperature. Systems are emerging for distributed
generation 15KW to 50MW with combinations of high-temperature fuel cells HTFCs and micro-
turbine generators MTGs . Concepts are also evolving for HTFC/GT/ST hybrid central power
system 100MW to 1000MW  configurations where ultra high efficiency on both natural gas and coal

are desired in combination with zero-emission of criteria pollutants, CO2 sequestration, and hydrogen
co-production.
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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 dioxide 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 and reburning on NOx. Combustion simulations were also
conducted to evaluate the feasibility of using syngas as a supplemental fuel in an oil-fired boiler.
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The Study of Suitable Interval between Washes for Gas Turbine Compressor

Abstract

The purpose of this study is to investigate the suitable interval between washes for gas turbine
compressor. The work is focusing on the literature review of the philosophy of compressor washing for
combustion turbine machines and the practice of a performance evaluation software package CTPFDM
by EPRI. We discovered that fouling is the major factor for the deterioration of a compressor
performance. A maximum loss of 10% between washes for compressor efficiency has been observed.
Performance deteriorations including reduction of air flow rate, loss of power output, deficient of
compressor pressure ratio, excess drop of thermal efficiency, increases of fuel consumption rate and heat
rate could be analyzed based on the plant actual operation data.
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The Study of the Repaired Process for Steam Turbine Control Valve

Abstract:

This study was on field tests to repair the severe-welding-cracks Cr-Mo steel CV seats, which
caused by inadequate welding procedures of the steam chest area through handwork arc welding
process. The proper water-cooling-shield devices and tools designs combined with the right welding
procedure were to get the better welding quality, efficiency and solved the welding crack problems.
The experimental results of simulating parts and real valve welding indicated the procedure of
repairing the cracks valves was preheat temperature : 250°C ; inter-pass temperature was from 250°C to

300°C ; welding procedure: using E9018-B3 electrode (diameter 2.6 mm) was to weld the groove and
seat support area, the welding current range was from 70 to 90 A ; E410SS electrodes (diameter 3.2

mm and 4 mm) were to repair the seat area, the different welding current ranges were from 90 to 110
A and from 130 to 150A.The PWHT process should be preformed immediately after 30 minimums
holding times at the end of repaired welding. The parameter of PWHT was 650°C/7hr holding and
following cooling to room temperature. From welding simulation and on-field welding repaired tests
of the CV valves was to estimate the CV valve repaired specification and suggest it as the same type
CV seats repair guides.
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Cooling System Design and Programming for the Underground Power-Cable Tunnel

Abstract

Electric power demand increases dramatically in urban area for past years in Taiwan so that in-
house substation becomes more popular and underground power transmission is necessary. Power cable
usually installed in tunnel will generate heat which is resulted from power loss and about 50-70W/m.
The capability of power transmission and the property of power cable will be downgraded if the
dissipated heat is not well-removed from the tunnel. Because Taipower and domestic consultant company
have no such experiences, the present research is going to tackle in-direct water cooling system design
and develop a computer tool for this purpose. Moreover, a computer code for traditional forced air
cooling design is also developed. These tools will help Taipower’s in-house capability in engineering
design and proposal review a lot.
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Failure Root-Cause Analysis of #8-1 BFPT Last Stage Rotating Blade in Taichung Power Plant.
Abstract

The 9" stage No0.68 moving blade of #8-1 BFPT in Taichung power plant was broken at blade
root. TPRI was asked to study the root cause and provide solutions for them. TPRI collects design
information and operation data, measures the geometry of the gt stage moving blade and the rotor,
constructs the solid model of blade and rotor, does metallurgical analysis, mechanical properties test,
failure analysis, FEM modal analysis and stress analysis with respect to the influence of clearance
between blade root and disk steeple. Finally, we provide the root cause of the failure and make some
suggestions to the power plant.
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Failure Root-Cause Analysis of #8-1 BFPT Last Stage Rotating Blade in Taichung Power Plant.
Abstract

The 9" stage No0.68 moving blade of #8-1 BFPT in Taichung power plant was broken at blade
root. TPRI was asked to study the root cause and provide solutions for them. TPRI collects design
information and operation data, measures the geometry of the gt stage moving blade and the rotor,
constructs the solid model of blade and rotor, does metallurgical analysis, mechanical properties test,
failure analysis, FEM modal analysis and stress analysis with respect to the influence of clearance
between blade root and disk steeple. Finally, we provide the root cause of the failure and make some
suggestions to the power plant.
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The Sensitization Study of 304 SS Tube of No.1to No. 4 Boiler in Taichung Power Plant

Abstract

Tai-Chun power plant’s unit 1 has been operated since Dec. 1990. During the overhaul period in
Jan. 2004, a serious sensitization phenomenon occurred at the final superheater tubes. The numbers of
sensitized tubes were occupied 26% of the final superheater tubes. This study carried a series
examination on both used tubes and new ones. The actions include measurement of the degree of
sensitization, micromorphology analysis of the fracture surface and mechanical testing. According to the
examinations, the results were shown as follows: The cause of a serious sensitization ~ phenomenon
can assessed the situation of lower speed welding process that may offer a highly heat input to the
welding elements. The ditch structure around the grainboundary will disappear by solid-solution heat
treatment, so it is one of the methods to eliminate the sensitization of stainless steel. For the boiler’s
pipelines in power plant, there is not enough space for processing a solid-solution treatment in situ.
Therefore, Type 321 347 stainless steel adding with Ti Nb that can lower the risk of weld decay
which was suggested to substitute the 304H as the material for final superheater tubes.
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Analysis of CWP Sump Flow for Taichung Thermal Power Plant #9

Abstract
When Taichung Thermal Power Plant #9 overhauled at the end of April of 1995, general
cavitation and some wider deep cavitation at the impellers of the water circulating pump were
found.  9-2 water circulating pump is designed for five impellers, cracks happened in two among
them. Some part of welds on the flow distributer that behind the back wall are eroded by water
flow. The situation is also similarat 9-1and 9-3. Consideing water circulating pump follow-up
maintenance, we investigate the influence effect of flow distributer on flow field, water head and

root cause of erosion.
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FGD Prescrubber Scale Inhibition of Shinta #1 #2 Unlts

Abstract

Both FGDs of Hsinta Power Plant unit 1 and unit 2 have been run since 1992. Because of
accessory scaling, their prescubbers which often need to be shut down and cleaned severely interfere
with normal operation. As endeavored and proved in vain, colleagues have tried some commercial
reagents and demonstrate some mitigation effect, but there exist purchasing difficulty arosed by
entangling interest among merchants. To improve such sustained problem, TPRI started to explore both
background and cause in 2006, and thereafter two potential reagents which are erected from enormous
experiments in stages have been arranged to be tested in situ subsequently. The results show that scaling
problem is related to the supersaturated precipitation of calcium sulfate compounds, and both two
potential reagents have demonstrated their superior inhibition performance to the used commercial
reagent without interfering original operation. Someone of above which has been evaluated thoroughly
even revealed excellent characteristics like full retardation, making slowdown, heat endurance, COD
reduction, incorrosive to piping, cheapness etc. and optimisticaly can be added in trace amount to keep
prescrubber running over 1 year.
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The High Pressure Oil Tube and Basement Vibration Research of Chien-Shan Diesel Engine

Abstract

The object of this research is to analyze the problems of Chien-Shan Diesel Power Plant, which
are leakage at the tube of oil supply system and high vibration of office building. The root cause of
leakage problem is resonance which induced by high pressure impulse and reciprocating action. The
problem is located in #1-#4 units.

Another problem is concerned about unit #5-#12, the vibrations of diesel engine penetrate through
structure base, which causes office building high vibration. We consider that vibration isolation is a
best solution.
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From E to U For Study of Inflow and Outflow Rate Monitoring System to the WuShied Reservoir

Abstract

A reservoir operated simulation model of Inflow and Outflow Rate Monitoring System for water
Reservoir has been completed on Kukuan and WuShied Reservoir, which is called water Reservoir
Inflow and Outflow Rate Monitoring E-System. The E-System can reduce calculation error and the
length of time required by human calculation. The measured data collected by the E-system is
displayed on the Internet as a web page (URL), allowing the E-System to be installed anywhere there
is Internet access.  Beside this, The E-system, through Internet, provides concerned party or
supervisor with instantaneous flow data at any location and time. Further more, WuShied Reservoir E-
system can be operated remotely through internet to provide measured data or related chart with the
convenience of URL.
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The Vibration Modeling and Monitoring Technique of T-G Rotor of 3" Nuclear Power Plant

Abstract

This project is a part of the developing software “VRRS”, which is used to simulate the rotor
dynamics and static characteristics of T-G system in Third Nuclear Power Plant. Combined the
received rotor data, it can identify the system parameter. In order to verify the feasibility of the
method, the bearing system is simplified as an effective spring-damping model, then build up a
identified methodology and realistic finite element model of rotor-bearing system.

Besides the dynamics responds of rotor system, this report discusses the applications also,
including the usage of hot and cold alignment, critical speed and unbalance identification.

PFEHFE ~Ppehs 320

— A * 5 U F #8804 ANSYS ~ ABAQUS ~ MARC-+- % » T b4 4 g2 8+ R 4L A K
FoRYHEI SR T2 A H B $§+’l;@%"' » 4cRSR ~ ARMD - FEATURE ~
XLRotor++% » Wi @ - B+ P> T2AFHEH R AHBT T B LR P FE BRI
o

MBS R AT R A B R BRI T RS A SRES L

7o it /f&?%ﬁﬁfi*“ BRF F LR R HRBP TR AR - 27 5 5 mf}%w%
Fridle -0 pabd 2 Pz furd ol F R LR ERFEREFEY > £ P
Lok SR RS W S L I

%2 H

ik 2 RS - ﬁﬁﬁ%&&ﬂ;w’uagﬁ%%éwrw’%ﬂﬁﬁﬁﬁiﬁﬁa
ZEEF o s AHmAT R 2 FAEY PPN F e 7R SR LR R AL
(ﬂl) LA «qur SRS N R J—@H'» CESSEE S SRt @)
2) 5 P TERRGEES > AT EHRKETERY AL

-
w3

#734

“'\

FotrCrmanic 1ot bt Soapse 1 MAReR! 1000 DEETmm

o
! 2 3 43 &7 83 1w M .

~ R R #l ##S % - &3] Gen. Mode Bl 2~ 242 - ik T8 gL (Sag
16. T6Hz » ¥ @ fe-ft 4 & F° 48 o Line) & » ¥ At i £ & i f 4 17 42 -

k’ﬂ?i:’kﬁ: Bb//)izlk’ﬂ % DAL E ﬁ?m\]‘ﬁ )&i‘gﬂ,lo}:};

44



3. 3LEATH T HA
b4 BRI

Building a Stochastic Prediction Model for Wind Power

Abstract

The wind power stochastic prediction model can not only be used to forecast short-term wind
power but also to assess wind power generation at wind farm. This will be helpful to dispatch and
management of wind power. The objective of this paper is to build a stochastic prediction model for
wind power. The results of our studies are as follows

1.The stochastic prediction model for wind power we built up in general form was :
dyD
¢p (B)(DP (Bs)V Vs Zt = eq (B)®Q (Bs)a't

2.The time series model we built up for units 1~8 at Chung-Tuan wind farm, except unit 1 on Jan.
in form of ARIMA (1,1,0) x (1,1,0) 24 and unit 3 on Jun. in form of ARIMA (2,1,1) x
(0,1,1) 24, can be formulated as a ARIMA (0,1,1) x (0,1,1) »4 model. It is reasonable to

expect that the wind variations at Chung-Tuan can be formulated as a ARIMA (0,1,1) x
(0,1,1) 24 model.
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The Development of Operation and Supervisory Control System for Shi-men Wind Farm

Abstract

Under the principle of not to destroy the original structure of network, we simulate the manner of
phone system connected to wind turbine modem to obtain operation data downloaded from wind
turbine. The data is then displayed in the form of a web page, allowing subsequent user access through
fiber optic network. The data is analyzed and processed by another program subsequently. The
processed data is again displayed as web pages. The object of instantaneous remote monitoring function
is fulfilled.
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Applications of Nanofiltration Membrane on FGD wastewater treatment of coal-fired power plant

Abstract

FGD wastewater contains high concentration of magnesium ion and calcium ion, so it can be taken
as the water and carbon dioxide fixation resources. From the viewpoint of resources, we study to use
nano-filtration with high selectivity for integrating a process to reclaim or utilize the resources of FGD

wastewater. The results are as follows.
1. Because of the charge on the surface of the nano-filtration membrane, the Donnan effect will

make the double valence ion is more easily expelled in water by membrane than mono valence
ion.

2. We have designed a process including CO, absorption unit, nano-filtration membrane unit and
reverses osmosis membrane unit for CO; fixation, reclaiming pure water and preparing calcium
carbonate and magnesium carbonate with high purity.
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Studies on Technologies of Biofuel Cell Fabrication

Abstract

A novel technique including electro-deposition technique for the preparation of polyaniline
(PANI) coated carbon cloth and the immobilization of glucose oxidase (GOx) through chemical
covalent bonding was used for the fabrication of GOx/PANI/CC electrode. Characterization of the
prepared GOx/PANI/CC electrode was conducted in this study. According to the results of electro-
catalytic oxidation of glucose, it is indicated that about 7uW/cm? power output can be achieved by
the prepared electrode at 0.02 mA/cm? current density. On the other hand, the feasibility of bio-
mimetic enzyme carbon cloth electrode preparation was evaluated basing on the consideration of
high cost effect on the utilization of glucose oxidase. The improvement on the derivatives with C=0
and NH multifunctional groups and the mechanism on the oxidation of glucose will be further
investigated in order to prepare the bio-mimetic enzyme with relatively high current density.
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Study on Fabrication and Energy Storage of the Novel Alloys with High Hydrogen Storage Capacity

Abstract
As hydrogen was produced by electrolysis from water by using either wind or solar energy as
power source, it could react with oxygen in fuel cell to generate electricity. In other words, hydrogen
could be used as an energy carrier to transform the unstable renewable energy into base-loaded
electricity by means of hydrogen production, storage and electricity generation. This study aims at the
development of a novel alloy for hydrogen storage and using in a hydrogen power generation system
based on combining both wind and solar as energy source.
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Purification and Modification of Carbon Nanotubes for Hydrogen Storage

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 develop 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. We have successfully prepared CNTs by thermal CVD from five catalyst including LaCoOs3,
Fe/SiO,, Fe-Mo/SiO,-Al,03, Ni-C and Cu-Co-C. Because of the creative characteristics of Ni-C
and Cu-Co-C, we have applied the two catalysts as a paten. Their application no. is 096133664
and 096145858.
2. 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.
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Study on the Fabrication & Modification & Potential Measurement of Membrane for Fuel Cell

Abstract

This project mainly goaled on developments of novel polyelctrolyte membranes using 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 works on establishing the technique of
membrane charge measurements. 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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Develop the Technology for Sea Water Desalination Reverse Osmosis Membrane Backwash

Abstract:

For the future renewal plant unit water source multiplication, we built a reverse osmosis sea
water desalination plant. Its raw sea water come from the flue gas desulfonation discharge and
with 3u membrane immersion micro filtration substituted the tradition granulated sand filtration.
We also use the Membrane backwash technology to keep the membrane away fouling. The
Membrane backwash technology is done by taking advantage of it still has 10-26 Kg/cm2 residual
pressure during the plant off. The sea water osmotic pressure 26Kg/cm2 will absorbs the fresh
water side fresh water to back wash the fouling membrane. After three months test, the water
volume and the membrane inlet pressure maintains very stable.
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Study on Fabrication and Test of the kW Level Hydrogen Storage Canister

Abstract

The first objective of this study is to simulate and conduct absorption/desorption tests on a
tentative metalhydride tank by using a novel Mg-based hydrogen storage alloy. The second
objective is to construct a conceptual hydrogen power generation system using this new metal and
based on a renewable energy source. As a small gas turbine generator was incorporated in this
system, the waste heat released by the turbine generator could be recycled to promote reaction
between hydrogen and hydrogen storage alloy. Hence, a more efficient and clean renewable
hydrogen power generation system could be constructed.
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The Pretreatment and Optimization of Recovering Boiler Blowdown

Abstract

The objective of this research is to setup a full scale (200 ton/day) recovering process to recover
the boiler blowdown and study the pretreating and chemical cleaning techniques.

1. One full scale (200 tons/day) recovering process had been setup at Nanpu power plant. The units
consisted of reverse osmosis module, RO product tank, CDI module, product tank and related
piping. During the long term testing, the resistivity of CDI product was around 14-16 MQ-cm,
qualified as system makeup of power plant

2. With the capability of data acquisition, saving and on-line 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.
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The Study on the Properties of Carbon Dioxide-Fixation with Oceanic Micro Algae
by Cyclic-water Breeding

Abstract

The feasibility of retrieve on emission waste water from process of cyclic-water breeding at
oceanic micro algae by purifying column constituted from coal-ash-ceramics,coal-ash-zeolite and
powder activate carbon be made from unburn-carbon of coal ash traditionally. The coal fly ash and
coal bottom ash by-product from fossil power plants are utilized mainly in cement concrete, civil
construction material as green building and green construction, road engineering, land refill etc...
Recent years the application of the coal ash has been diversified and studies related to the preparation
and properties of penetrating coal-ash-ceramics porous material by sintering process, coal-ash-zeolite
by hydrothermal reaction and powder activate carbon PAC be made from unburn-carbon of coal

ash by hot-working have being focused.
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The Feasibility of CO, Capture by Solid Supporting Materials Immobilized Amine Agent

Abstract

The solid phase absorber was fabricated through means of immobilization of amino group onto
solid phase supporting subtract, and then the feasibility of CO, capture by the prepared solid phase
absorber was investigated in this study. The recipe for the preparation of solid phase supporting
subtract consisted of fly ash and bottom ash as major constituents together with the addition of glass
powder. Subsequently, the solid phase supporting subtract with relatively high porosity and
penetration properties was sintered at 670  under reduction condition and 550  under oxidation
condition, respectively. In order to ascertain the immobilization of amino group onto solid phase
supporting subtract, characterization of the resulting material were performed by elemental analysis,
FTIR and solid state NMR spectrometry. About 0.266 mole/kg of CO, absorption capacity for the
prepared solid absorber can be achieved by the estimation of self-designed CO, absorption/desorption
test system.
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The Study of Using Fly Ash and Bottom Ash in CLSM

Abstract :

The study is to test the feasibility of using fly ash and bottom ash in CLSM, and to find out
the problems when using fly ash and bottom ash practically in the backfill construction. By testing,
the result reveals that the fly ash and bottom ash could be used in making CLSM efficient. In the
mix of making common CLSM, 90% of the weight of sand could be substituted by the bottom ash.
In the mix of making easily solidifying CLSM, 20% of the weight of sand could be substituted by

the bottom ash. And the test mixture has been verified useful practically in the backfill
construction.

Furthermore, the cost of making CLSM using fly ash and bottom ash would be less than
CLSM using sand, and CCP CLSM also reduces the CO2 occurred in the process of making. If we
set some standard to control the product of CCP CLSM and define the green zone for using CCP
CLSM, the reuse of CCP will have economic insentive.
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Study on Corrosion of Cooling-water-system and Corrosion-monitoring-technique Enhancement
in Taichung Power Plant(#9, #10 Machine)

Abstract

Chemical protection of water-supply-system in power plant pipeline was achieved through
injection of corrosion inhibitor at sufficient level. However, microorganism which grows in the system
will affect the inhibitor seriously. In this study, we developed a program and an equipment to show
accurate information on the presence of microbially induced corrosion. The package detects the
presence of damaging microbes in real-time and gives user a simple index to show efficiency of the
inhibitor.

The package relates to online corrosion monitoring by Ec, Rp and ZRA measurement. Also, real-
time monitoring and pitting corrosion determination have been developed in present study. The system
provides for users a simple index to show the inhibitor efficiency and the presence of microbial
damage in cooling water system.
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Determination of Mercury Concentration Distribution in Taichung Coal-fired Power Plant

Abstract

The database related to Hg species concentration distribution and the analytical techniques for Hg
species determination in flue gas, liquid phase and solid phase samples of power generation unit 2 and
unit 7 of Taichung coal-fired power plant have been established. Subsequently, the efficiencies of Hg
removal by SCR, EP and FGD facilities have been evaluated and the countermeasure of Hg removal
related to Taichung 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. Up to 80% of Hg in flue gas can be
effectively removed through means of the existing SCR, EP and FGD facilities, it is revealed that a
better performance for the flue gas cleaning system has been achieved. The Hg species concentrations
distribution database established in Taichung 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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Depopulation of Algae in Raw-warter Pool of First Nuclear Power Plant

Abstract :

Raw-water pool of first nuclear plant is an aeration pool. Because pretreatment procedures of
water, the pool become a static water pool. Recently, the pool breed a lot of algae, even result in
“algae blooming”. The algae were identified as Euglena Spirogyra. According to prospection along
Chien-Hua-Shi, we discover there are pig and trout farms at upstream of Chien-Hua-Shi. That’s the
reason why raw-water pool become algae blooming and eutrophication. We also find quality of stream
water is awful, COD and conductivities of water is out of NSF/ANSI standard. We suggest that staff of
water treatment would get rid of farms at upstream of Chien-Hua-Shi, and install a water detector(total
phosphorus and chlorophyll ), and evaluate water qualities by CSTI(Carlson trophic state index).
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RRE B R RN FRFRARLE R 2 E o
The Establishment and Applicationof Decision Support System of Short-term Forecasting
of Coal Prices and Marine Freight.

Abstract
The main objectives of the research are to set up a model of fuel purchase research database
system, it’s also a database model of forecasting the price of fuel and shipping, and building up a
short-term fuel and shipping price forecast decision and supporting system to provide the fuel
sector of Taipower Company to use. It could make sure that under the market price trend, it could
efficiently decrease the fluctuant risk of fuel purchase in the future.
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A Decision Support System for Forecasting Short-run Prices of Oil & LNG

Abstract -
The purpose of this project is twofold. First, a model forecasting the short-run prices of LNG
and a good variety of oil products will be constructed. Second, this model will be integrated into a
computer decision system in a user-friendly manner, so that it can help the administrators of the
Tai-Power company in making the fuel purchase decision.
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The Influence of Generation Cost to Taiwan Power Company Based on Con3|der|ng CO2 Emission Cost
Abstract

This paper is to explore solutions of generation cost while considering CO, emission cost. We use
Taiwan Power Company’s data in 2005 and 2006 and build the generation data of each unit which
include the quantity, generation cost and CO2 emission cost. Therefore, an evaluation seven time-
segments generation cost for taking CO2 emission cost after building data warehouse. These results
obtained not only verify the analysis, but also provide a practical reference to power resource planning
and strategies of generation and purchasing power for Taiwan Power Company.
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A Study on the Value of Taipower’s Knowledge Management

Abstract

As for value of Knowledge Management, this study uses employees’ questionnaire to
investigate and analyze the application and value of Knowledge Management for later
improvements. Employees’ questionnaire includes knowledge bank, knowledge communities,

expert yellow pages, check functions, and knowledge applications.
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The Performance Assessment Model of Advanced Countries for Electricity Deregulation

Abstract -

The western advanced countries have been deregulating their power markets since the 90’s. As
time goes by, the shortcomings and merits of each country’s deregulation model have appeared, and
consequently the original design has been revised continuously. Taiwan is now at the stage of
initiating electricity liberalization process, and we need to collate and analyze other countries’
experience and to develop a suitable market framework and operating procedures for the power
industry, so that a fair ground to promote competition and enhance consumer’s welfare can be
constructed. After inducing and comparing the conditions of each country’s liberalization process
and the key factors to their success, we have constructed a comprehensive performance assessing
model for electricity deregulation. This model consists of four performance evaluation dimensions:
wholesale market, retail market, power system, energy policy and regulations. Under each dimension,
we establish several appraisal indicators and scoring rules for performance measurement. By applying
this model, we assess the liberalization performances of UK, Nordic country, New Zealand and
Australia. The result and the model would be valuable for relevant agents to refer to.
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To develop the Web-based Inquiry System of the Prevalence of Household Electrical Applicants

Abstract
Taipower company has carried on many times the prevalence of household electrical appliances,
and establishes single plane version inquiry system respectively. This project adopts data-warehousing
technology to store the raw data over the years, and adopt the web technology to develop the web-
based inquiry system of the prevalence of household electrical applicants.
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The Primary Establishment of Macro Material Information Management System on Network

Abstract
The said project of “To build up a network system for central control material in flow and out
flow information” is aim at building a system to control stocks including 249 items to a certain desired
level. Such network is developed accordingly to the latest OS platform of main IT technology. For the
sake of new technology development, our company forms a work team to carry out this research and
study on ERP to be implemented on the project. We also visit and investigate power organizations to
get their experiences for our reference to make the project more practical.
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The Second Stage Establishment 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 Department, 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 Department. To meet
the requirement, we chose the international PLM system as our development platform which fully
included and integrated data management and processed management. In addition, the features of
PLM include DOC Management, Parts/Materials Management, Workflow Management, Project
Management and Collaborative Engineering, can be tailored and customized to meet customer’s
requirements. The function of this system will also provide the managers the real time status and
visibility information to manage the productivity, execution rate, to increase operational efficiencies,
improve informational accuracy and facilitate timely reporting. AIDC proposes the Laboratory
Information Management System which has high flexibility and expandability features, can easily
extend to coincide with the growing of the TPRI’s business.
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The Class Load Survey and Maintenance Mechanism of Taipower Customers
Abstract -

The load characteristic data is very important for Taipower on many applications and the
technologies of network database plus GPRS A.M.R. are applied to promote the effectiveness of
load survey research in this program. By GPRS A.M.R., the load data will be collected
immediately and the complicated estimated procedure of load synthesis will be executed more
easily by database, and ASP.NET has been applied to create a friendly interface for the research
term to get information more easily of load survey of Taipower.

The proportion stratified random sampling has been applied to select 100 customers which
by setting the GPRS module in this program, and the effectiveness of the A.M.R. manner is
better than the human reading manner.

A Web-based maintenance management interface of load survey has been created to drop
the management cost of customers and load data for the load research programs, and the load
data of customers will be shared out through the customer service data warehousing of E.P.R.I.
by the network technology established in this program. At the last, the regression analysis has
been applied to build the regression equation of customer demand and temperature to observe the
effect of temperature change to demand.
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A Study of Network System for Valuation of Cogeneration

Abstract

There are many cogeneration power producers and different purchasing rates in Taiwan
power market. It’s complicated to calculate the valuation, not only difficult to collect data but also
spend time and human resources for check and agreement. It may be inputted repeatedly which
cause mistakes or inconsistency in data. Therefore, our research will provide network system for
valuation function, each of distinct office of business department could enter cogeneration dealers’
sell data from internet directly, build a database of valuation for cogeneration, and provide the
convenient power rate to calculate and check. In order to collect and analyze users’ real demand,
we visit major department and eight branches at first. Developing Web applying system, and
directly provide corrective on-line enter data that will update the reflection immediately, and avoid
having data inconsistently. The System of Valuation of Cogeneration aims at providing an
information system that fulfills users’ expectation as well as real-time and accurate information for
decisions.
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The Analysis and Improvement Benefit Evaluation for Distribution System Loss

Abstract

This project is proposed to study the distribution system loss through a formulation of simplified
modeling. To enhance the efficiency of loss analysis, the distribution system operation data can be
effectively obtained by retrieving component information from database system of Taipower distribution
system, while the topological analysis as well as the node reduction is also applied to identify the
network configuration. In the project, the load survey study is used to derive the typical load patterns of
various customer losses. The monthly energy consumption of customers by each transformer, which has
been retrieved from the database system, can be used to derive the hourly loading of each distribution
transformer. With the distribution system loss modeling, the distribution system loss can be estimated
easily, hence serving as a useful reference to enhance the operation efficiency of distribution systems.
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Three Phase Unbalance Improvement of Distribution Feeders by Applying Outage
Management System

Abstract

The objective of this project is to improve the three phase unbalance of distribution
feeders by applying the outage management system (OMS) to support 3-® load flow
analysis. The feeder network can be constructed by retrieving the attributes of
distribution components from the OMS database. The 3-® current unbalance of feeders and
line sections have been simulated based on the power consumption of customers served.
With the assistance of engineers of Fengshan Branch, the phasing of line sections and
distribution transformers has been identified to verify and update the corresponding
attributes in OMS. To derive the strategy for 3-® unbalance improvement, the present
operation procedure adopted by Taipower was investigated and the rules to determine the

phasing change of distribution transformers and laterals were identified.
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Development of Detection Devices for Transformer/Customer interconnection On-line Measurement
by Application of PLC Technology

Abstract

This project is to investigate the signal transmission characteristics and electromagnetic
interference (EMI) of power line carrier (PLC) used in distribution systems. The PLC based testing
system will be developed to support the identification of distribution transformer and all the
customers served. The residential building, commercial and office building, the building mix of
residential and commercial customers, are selected as the testing sites for PLC testing. With this
testing system developed, distribution engineers can identify the connectivity of each distribution
transformer and the customers, which can enhance the practicability of OMS system, the
efficiency of outage restoration and the transformer load management.
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Study of Web Based Remote Control for Central Air Conditioners
Abstract

Traditional objectives in load management programs have two fold: Improvement of economics
of operation and improvement of reliability through peak load management. In considering these
objectives, very little attention was given to customer discomfort. This could be attributed to the
nonavailability of economically viable technology to implement distributed load control with
minimum disruption. Power line carrier communication and ripple control were popular technologies.
In both these technologies, bandwidth is limited and two-way communication is very complicated.
Thus there were very few two-way communication systems between utilities and customers. In this
project, web based remote control technologies for different type central air conditioners, which are
developed primary based on energy information system and SCADA system are investigated. Also,
four types of direct load control algorithms are collected, the application cases for direct load control,
network communication and protocol technologies are investigated.
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Development of Inspection Management System on Secondary Substation Facilities

Abstract

To expedite Taiwan Power Company’s (TPC’s) engineers recording inspection results of
substation facilities and to affirm the inspection works will be finished, the inspection items of
substation should be reassessed at first. According to the assessments, RFID tags will be installed at
appropriate locations in the substation. Based on the personal data assistant (PDA) or the plate
computer, the inspection 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 inspection recorder will display the corresponding
items for inspections to improve inspection engineers’ convenience of recording facility conditions. The
recording time and personnel identification number can also be recorded in the tag to valide the
inspection works being conducted by the right person in the right time. While at substation, the
inspection engineer can also connect to the server through communication networks for data upload or
for the browsing of substation wirings and associated database. A “Substation Facility Inspection and
Management System” will also be developed and installed at the main computer of control center
allowing inspection engineers to upload inspection data and system managers to filter, analyze and print
out the inspection data.
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