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The Research of Circuit Breaker Condition Monitor for Using IED Device

Abstract :

The current circuit breaker equipment maintenance of Taiwan Power Company is Time Based
Maintenance (TBM), which is in accordance with "secondary substation equipment maintenance periodic
table. It is a periodic maintenance depends on running time and number of operations of equipment.
However, this way of protection cannot achieve the anticipated maintenance and forecast correctly the
timing of demand of circuit breakers maintenance, therefore reduces the efficiency of maintenance.

With the evolution of digital protective relay, Intelligent Electronic Device (IED) has the ability of
protection, measurement, control and communications functions, so that it can also develop Condition
Based Maintenance (CBM) technology in order to replace Time Based Maintenance. This project is to
develop circuit breaker condition based maintenance technology and an information systems platform for
IED predictive maintenance. According to the results of monitoring, the preventive maintenance can be
achieved to extend equipment life and prevent unexpected incidents.
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A Study of Magnetic Field Reduction for Distribution Installation

Abstract :

This research project is used to investigate the magnetic field characteristics around the
booth-set transformers, platform-set transformers, and upward-downward connecting poles. It is
also to search for the feasible mitigation methods. It is hoped to handle the magnetic field
distribution of those distribution equipments and corresponding strategies. Then the reduction of
magnetic filed can increase the operation performance. From the relative researches of distribution
system magnetic field, it is more necessary to reduce the magnetic field around the booth-set
transformers, platform-set transformers, and upward-downward connecting poles. The primary
ideal to depress the field intensity has also been got. It is revealed that the booth-set transformers,
platform-set transformers, and upward-downward connecting poles in the distribution circuits are
more required to reduce the magnetic field. Those equipments are abundant and closer to people,
and so it is more important to study the migration method to reduce the magnetic field around
them. In this project, there are two feasible methods: (1) The shorter distance between phases can
let the magnetic field caused by different phases cancel themselves. (2) It is to use suitable metal
materials to shield the main magnetic field sources. However, the use of mitigation methods
should consider the application place, temperature rising, and corrosion problems. Then it is
required more experiments and longer observation to review the mitigation approaches. The results
from analysis and experiment tests show that if the standard measurement method of the
Environment Protection Administration, Executive Yuan, ROC is used to measure the magnetic
flux distribution at the standard measurement points, the measurement values are usually greatly
less than the limitation values. If the magnetic flux density at some special points wants to be
reduced, this project is used to obtain the suitable magnetic field reduction methods after detailed
study and field test. The feasible suggestions are given to let the magnetic field around those
distribution equipments could as low as possible. From the research results, the aluminum plates
are suitable for the booth-set transformers and platform-set transformers to reduce the magnetic
field, and the cable protection steels are suitable for the upward-downward connecting poles.
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The Implementation of Automatic Control System for Diesel-Electric Sets
in Xiaxing Power Plant

Abstract -

We take aim at designing an automatic control system for diesel-electric sets in Xiaxing
power plant. This paper gives a description about the system. The purpose of this project is to
lower the cost of manpower and heighten the safety for the power plant. In the future, we hope to
make a big benefit by duplicating the system to other diesel power plants.
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The Feasibility Research of High Temperature Superconductor Cable Using
in Underground Transmission Line

Abstract :

This project evaluates the feasibility of applying the high temperature superconducting (HTS)
cables to urban underground electric power transmission systems. Its main purpose lies in the possible
replacement of traditional cables with HTS cables such that the available transmission capacity of
underground cables can be increased while the loads in the metropolitan can be more reliably supplied
without encountering the bottleneck.

Therefore, this research project first starts assessing the suitability of high temperature
superconducting (HTS) cables that are employed under different voltage levels. For those limits of
conducting current, transmission capacity, cable diameters, winding architecture and cooling control
system, they are all taken into consideration in this feasibility assessment. Moreover, the project has
investigated the power flow distribution and system fault situation following the simulated inclusion
of high temperature superconducting (HTS) cables operated in a real power system, anticipating that
these research results will serve as beneficial references for a further study.
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Planning a Test Bed of Microgrid

Abstract :

Definition of microgrid is that a grid includes one or more distributed generations. The microgrid
can connect with the utility grid or operate independently. The microgrid can be as small as a home or
as large as an industry or commercial area. Distributed generations may consist of the small wind-
turbine generation, solar PV generation, energy storage and fuel cell. There are some advantages for the
microgrid, e.g., full utilization of renewables, cost reduction of transmission/distribution systems, and
enhancement of power quality and reliability. However, the promotion of microgrid is still not
anticipated. The reasons are that the customized design is usually required and the techniques of power
electronics are still not mature. Therefore, some institutes have been developing advanced technologies
to cope with these shortcomings. First of all, they must establish a microgrid test bed which fulfills the
global standards for testing the control schemes and operation strategies used in the microgrids. This
paper proposes a plan for the Taipower microgrid test bed using existing distributed generations. This
paper presents the purpose, testing items and structure of the microgrid test bed. The characteristics of
this test bed are addressed and the matching operation between the distributed generations and loads are
also analyzed.
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The Research of Power Quality Impact during Electric Vehicle Battery Charging

Abstract -

The main purpose of this project is to conduct a research on the impact of power service and
quality on a distribution power system due to charging of electric vehicles. The contents of this final
report include: (1) collection and complilation of EV-related information. Such as, present situation
and development trend of electric vehicles, established standards and electric codes, construction of
charging stations and trends of EV battery development. (2) the maximum allowable capacity of EV
charging stations along a distribution feeder. The results were obtained on the basis of nature of
existing Taipower distribution system by way of modeling and simulations. The different charging
places, such as, charging stations, supermarkets and commercial office buildings, and dwellings with
different Situations are all taken into consideration and the local regulations for the grid safety,
power quailty and voltage variation are all met. (3) the maximum allowable number of EV chargers
connected to a distribution feeder and most appropriate number of EV chargers for a specific
charging station. The characteristic and life cycle of EV battery were considered and modeled in the
assessments. The feasibility of application of waste batterys in power grid as energy storage devices
for power balancing were carried out as well. The outcomes shall be of value for Taiwan Power
Company and the EV industry.
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A Study on the Reasonable Spinning Reserve Scheduling and Dispatching after Commercial
Operation of the Lung-Men Nuclear Power Plant
Abstract :

Lungmen nuclear power plant of Taipower Company has 2 units and its single unit capacity up to
1350MW has increased by more than 40 percent as compared with the maximum power output operation
unit, unit 1 with 985MW of Kuosheng nuclear power plant, in the current Taipower system so this major
impact in the power system needs to think the rules again in order to solve the impact of nearly double
the capacity of the units. This project used the LFSF following the largest on-line generator outage to
check the three-minute recovery frequency and made the reasonable strategy on operating
pumped-storage hydroplants. The pumped-storage during off-peak periods can replace part of the
frequency regulating reserve in order to reduce the spinning reserve and the system frequency can
remain within safe range following the generator outage. The project also analyzed a lot of scheduling
pumped storage units in the Spring Festival period and modified the load shedding strategy of pumped
storage units in low frequency in order to increase the system safety in the Spring Festival period and
decrease the switchings of pumped storage units in the Spring Festival period. This project also used
PSS/E simulation software to analyze the power system stability after Lungmen nuclear power plant is
incorporated into Taiwan Power System and checked the planed reasonable spinning reserve will result
in overload in transmission lines.
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Supervisory System Renovating and Integrating for New NO.2 Generator in Orchid Island Power Plant

Abstract :

The SCADA (Supervisory Control And Data Acquisition System) of Orchard Island Power Plant
and its connected power transmission system has been developed and in service stably since 2006. To
meet the growing load demand, Diesel-Generation Set #1 and #2 are going to be replaced. The
according interfaces to existing SCADA must be constructed and integrated. It is also a good timing to
retrofit this SCADA by reviewing new point-table and redesigning the whole structure which provides
better performance on operating and maintaining. This project has got through with PLC
(Programmable Logic Controller), HMI (Human Machine Interface), database and report systems to
achieve the state-of-the-art functionalities. Presently, the system we implemented has been operating
solidly.
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An Expert Database of Transmission Equipment System

Abstract :

Taiwan Power Company (TPC) department of power supply has designed and installed a system
called Substation Facility Maintenance and Management System (SFMMS). The fundamental data,
inspection results and maintenance historical records for all of TPC’s primary substations and
distribution substations have been built up and stored in SFMMS. Various data inquiry and
management can be easily conducted through SFMMS. Moreover, annual work scheduling can be
generated with SFMMS. The facility testing records such as total combustible gases (TCG), SF6, Oil
and Furfural test can be saved and managed in the SSFMS as well. In order to further improve the effect
and efficiency of SSFMS so that the goal of facility condition-based maintenance can be attained, a
software system for dissolved gas analyses will be developed in SSFMS. The international standards
such as IEC, IEC increments, IEEE and Japanese Electric Association standard will be utilized in the
software system to be designed for transformer dissolved gas analyses aiming to improve the effect and
efficiency of transformer preventive maintenance. Both fault management system and fault report
system that are currently used in department of power supply will be modified and integrated with
SSFMS in this project. An expert system will also be designed in SSFMS to further improve the
capability of fault prevention.
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Testing and Reviewing Plans for the Parameters of Generator Models(Phase 2)

Abstract -

Because the model parameter surveying value of system analysis, the accuracy of analysing the
result of incomes remains to be discussed, so carry on the fixed quantity on the spot and examine the
parameter of models to the systematic generating set, apply it to system analysis as the very urgent
important affair.The purpose of this research is to set up the fixed quantity of model parameter of an
electric generating set and examine and confirm the technological platform, so as to ensure the accuracy
of follow-up systematic simulation, this report carry on the discussion of the testing of pamemeter of
generator examine, the excitor systematic parameter ,and the governor systematic parameter. We also

verified parameter of utilizing DSATools software, used to confirm the rational and accuracy of relevant
parameters.
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The Study of Chi-Lai Dam Remote Control System

Abstract :

TaiPower’s eastern regional power plant is located between Long-Shi and Chi-Lai Mountains in
Hualian where the terrain is variable and hard to reach. There are many sediment storage dams along the
Papaya Brook in the area, difficult to access on foot.

It is very complex and challenging to deploy physical backbone networks or wireless communication
systems in such terrains, and even harder for repair and maintenance crews to get in. Prior to the project
deployment, the communication between work crews and the control center have been uneven and
interrupted. It is a lengthy 16 kilometer distance from the operation platform of the duty room at Long-
Shi to Juniper Brook Dam, and sometimes remote control functions are inaccessible as there are too
many connectors and cables suffer from serious induced voltages.

This project not only improves the communication between the sediment storage dams, but allows the
control center to remotely monitor and control real-time situations, as well as assuring the safety of
TaiPower’s patrol inspectors.
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The Research of Load Dispatch and Energy Storage System Connect with Renewable Energy Generation
and Connect to Distribution System

Abstract :

To cope with large-scale renewable power generation connected to the distributed system in the
future, while the renewable energy output change caused system instability, the voltage will exceed
the limit, it shall be considered with the energy storage system and voltage compensation equipment to
improve. In this study, we take two examples for simulation: 1)Linbien PV generation, and
2)Taichung thermal power plant D-E pool PV generation, observe the stability caused by the change
in renewable energy output. Take advantage of energy storage system and voltage compensation
equipment to improving the power supply stability and power quality.
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The Accuracy Analysis and Operation Validation for Kin-Men Special Protection System
Abstract -

Great Kinmen power system, an island power system, is composed of 8 diesel generators with a
total capacity of 64.6MW in TaShan power plant, 6 diesel generators with a total capacity of 20.312MW
in SiaSing power plant, and 2*2MW wind generators in JinSha wind power station. A Special Protection
System(SPS), built in with the logic and criteria and could spontaneously detect and urgently trip
appropriate loads responded to generator shutdown and power events within 200msec, has been
implemented since then. The very fast Special Protection System solves the time limitation of existing
low frequency shedding protection relays that helps to greatly reduce probability of power system
blackout. This research project validates the function evaluates the performance of the system.
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The Integration of GIS Management System and Circuit Management System of Taipower
Communication Network

Abstract :

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

In this Project, Department of telecommunications provides all business rules and TPRI design
the database and develop web programs. After the completion of the project, the whole system will be
operated in the Department of telecommunications.
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The Research of Integrated Network Platform for Power Supply Equipment Online Monitoring System
Abstract :

There different protocols and interfaces in serveral Taipower monitoring systems,such as
intelligent electronic devices(IED) -~ transformer electronic monitoring system(TEC) -~ distributed
temperature sensing(DTS) ~ lightning arrester online monitoring. This project researchs for the
feasibility of integrated network platform, and bulids an demonstration system.
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A Research of ELF EMF Exposure Risk Assessment and Communication

Abstract :

To date, News media and general public have little know about the exact information on health
effects and risks of exposure to extremely low frequency electromagnetic fields (ELF-EMF). This
study is commissioned by the Taiwan Power Co., Ltd., which objectives are to assess the risk of
extremely low frequency electromagnetic fields and to open communication and dialogue with general
public by collecting and studying research publications and holding advocating workshops.

In view of this, the study will integrate academic reports and information which with
authentication of radiological sciences, telecommunications engineering, public health, and
electromagnetic fields, and edit and translate literatures and reports about ELF-electromagnetic fields

from academics and international organizations or agencies such as FCC, IEEE, ICNIRP, NRPB and
WHO.

The study will hold an international symposium on health effect and risk assessment of ELF-
EMF and will invite prestigious scholars from oversea to deliver lectures and discussions to build
bridge and shorten diversity of public concern and nowadays research results.
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The Worksheets Hot Work and Potential Safety Risk Work Subsystem of Nuclear Power Plant |1

Abstract :

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

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

Nuclear Power Plant Il provides all business rules and TPRI design the database and develop
web programs. After the completion of the project, the whole system will be operated in the Nuclear
Power Plant Il and popularize to other Nuclear Power Plant.
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Enhancement of the Stability of Third Nuclear Generation Plant

Abstract :

To combat global warming, greenhouse effect and limit CO, emissions, the nuclear power plant is
one of the best solutions by assessment, including renewable energy. Therefore, the countries of
the world are actively promoting the case of nuclear power plant project. It is anticipated that the expan
sion of nuclear power units will be the main direction of  the company's future power solutions. Nucle
ar Plant I11 excitation system response than the poor, in addition to three units of the affect system trans
ient stability givers, may limit the nuclear expansion of the scale. It is necessary to strengthen the nucle
ar stability of the third of the Nuclear Plant I11.
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Study on Connection Strategy of Renewable Energy Facility in Sensitive Supply Area

Abstract -
The solar PV and wind powers belong to the intermittent and unstable power generation which

may be likely to cause impact on the connected grid. The high-tech industries themselves in the
power quality-sensitive areas may install REPG. Therefore, this project investigates the power quality
and REPG.This project will analyze the state-of-the-art for REPG from EU, USA and Japan and
explore the connection standards and technologies. This project will investigate the connection
differences between interior and exterior plants in the power quality-sensitive area of
transmission/distribution grids. This project will also discuss the impacts of varying REPG and load
levels on the voltage variations and voltage dips considering REPG connected to the interior and
exterior plants.  This project also deals with the connection strategies for the REPG facilities
incorporated with the power converter of high performance, SVC, STATCOM and energy storage.
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A Computerized Management System for Engineering Check and Delivery

Abstract -

This project focuses on establishing an EMIS at TaiPower, with each departmental unit linked
to this system via a unified platform that facilitates project-management tasks. Given its
transparency, the proposed EMIS will be a viable replacement for the current manual system. It will
reduce the complexity of operational processes, and will ensure data security, thus streamlining
inspection procedures and enabling compliance with ISO operational standards. The Internet
applications system will log processes online in real-time to integrate information communications
with management project approvals. This computerized system will utilize human resources more
efficiently, eliminate paper waste, conserve energy, and reduce carbon emissions.
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Implementation of Automatic Devices for System Synchronous Parallel Switching and Study
for Superior Synchronous Parallel Nodes

Abstract :

This project is used to investigate the application of automatic synchronous parallel switching
devices in the system parallel switching of the Taipower system.. When the system is suffered to
major outages, the power grid may be divided into several separately independent systems and some
regional islanding power system. It is required to recombine those isolated systems into a parallel
system. This is an important operation requirement of a large power system.
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Study on Lightning Hazard Maps of Power Grid in Taiwan Area.

Abstract -

Taiwan Power Research Institute has detected and accumulated cloud to ground lightning
information over 20 years since 1989. We had established Ground Flash Density (GFD) distribution
map by using this lightning information data base.

In this project, we would further study the magnitude of lightning current which will jeopardize
the system operation, we will divide Taiwan area into 4,184 grids (3km*3km), and we will calculate
GFD for each grid. Then correlated these GFD with lightning accident event, and finally, we divide into
different category by using nature break method. The result will be vital input information for designing
lightning strike proof of transmission network.
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Study on Salt-contamlnatlon Information Renewal of Transmission System.

Abstract -

Preliminary investigation of salt-contamination information for distribution system had been
accomplished in 2006; those data were presented by ESDD distribution map with its preliminary data.
This information is provided to insulation designing and system operation & maintenance Department
as essential parameter. However, the salt-contamination information for transmission system is quite
different from those for distribution system, and furthermore, salt-contamination information should
be updated every 5 years according to Japanese experience. Hence, we reinitiate the program.

Different from previous distribution system case, in this 3-year program, we will analyze the

relation between deterioration of various type and voltage level of insulators and both ESDD and
NSDD.
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The Study on On-line Monitoring of High Frequency Operation GIS

Abstract :

Frequently operating cause the switching transient over-voltage impact the Gas
Insulation Substation(GI1S) of Ming-tan hydraulic pump storage power plant. The on line
monitoring system has been installed for condition inspection. We got some trouble on
thousands alarm events issued from the systwm in every single day. Here is the study on
analysis the source of alarm signal and alarm setting logical to decrease unecessary
alarms. This project will be finished in the end of 2012.
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The Study of Polymeric Insulators on Suitable Environments and Install Guideline.

Abstract -

For evaluating the insulator's performance against salty-foggy or contamination environment,
and improving the reliability of power system, the Electrical System Department of T.P.C has adopted
an alternative type of polymeric insulators in their 69 and 161kv transmission lines for several years,
the insulators has been claimed to have good performance against salty-foggy environment, yet, there
are still a few incidents caused by contaminated insulators. The deterioration and incidents are the
results of the level of attached ESDD(Equivalent salt deposit density) as well as attachment
NSSD(Non- soluble material deposit density). In order to investigate the insulation characteristics
depending on the area and variation of material for these insulators in relationship with the NSDD.
The test and analysis of this study can be used for operation, maintenance, and applying references.
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Materials Degradation Study of the HsaHo No.4 Steam Turbine Rotor

Abstract -

HsaHo Power Station #4 Power Plant has been under run for over 26 years. The EOH were
169217 hours. This report was based on the analysis of hardness test ~ microstructure replication ~ UT
test and MT test. Critical results and suggestion as the following:

1 ~ The result of creep damage of inner bore which was analyzed by cavity fraction analysis and
hardness analysis showed that the equipment could be used till 2026.
* The heat soaking hours during the start up should be more than 5 hours.
~ The life of the HP rotor which decayed by Fatigue effect remained 90%.
* The test about the blade roots of the LP rotors on L-0 showed only pits but not any cracking.
* The result of inner bore inspection didn” t showed any segregation or slag inside.
The heat soaking hours during the start up should be more than 5 hours ,and the power plant
could be operated till 2026.
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A Study on Geometric Optimization and Life Extension of Circulation Water Pump Impeller for
Taichung Thermal Power Plant #9 and #10

Abstract -

Cracks of different length were found on five blade roots of three CWP during the overhaul of
number nine and ten machines in Taichung Power plant in 2006. Suggestion (from the original
manufacturer) to modify the blade geometry was adopted to repair the problem. During the overhaul in
January of 2010, no apparent defects were observed on the blades of #9-1 and #9-3 machines, but
significant cracks were found on five blades of the #9-3 machine. Based on the previously observed
problem, the client was requested to perform the measurement of flow rate, structural mechanics
analysis, fluid dynamics analysis, design verification and performance assessment of the pump. The
conclusion of such study suggests using the original design geometry with special attention on the heat
treatment during manufacturing. The object of this project is to parameterize the finite element mesh
of the CWP and obtain the optimal shape with minimum stress around the local cracking area. The
stress concentration phenomena will then be reduced and the factor of safety be increased, hence
prolonging the service life of the impeller.
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The Performance Evaluation of Using Single Speed ID Fan (4500HP) for Taichung Power Station Unit 6

Abstract :

The performance evaluation of swapping single speed (motor horsepower of 4500HP) from dual
speed (3800HP/7600HP) induced draft fan is investigated. The operation data before and after the motor
change are collected and analyzed. It is found that the fan speed driven by the 4500HP is not increased
compared to the 3800HP driven motor. The flue gas flow rate will not be increased according to the fan
laws as expected by the plant site. In the mean while, most of the time the unit is burning coal with high
heating value above which the 3800HP motor can handle well. It is not recommended to retrofit the other
units to single speed motor. In case that the ID fan is overloaded at the low speed driven mode, it can be
turned to the high speed driven mode. Poor unit thermal efficiency is exhibited for the single speed 1D
fan motor because it is driven by power supply of 4500HP, which is 700HP higher than before.
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Feasibility Study of Repair Welding the GE Gas Turbine Casings in Tai-Chung Power Station

Abstract -

In this study, the practicability of the repairing procedures on ductile cast iron by laser surface
treatment and laser cladding was evaluated. The differences in microstructures and mechanical
properties after repair welding were also discussed. The results indicated that laser cladding or
surface treatment with fiber laser were feasible to repair the ductile cast iron. Moreover, the use of
the laser surface treatment in repairing of ductile cast iron can change the microstructure of the
materials and resulted in the improvement of its weldability.
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Materials Degradation Study of the Taichung No.2 Steam Turbine Rotor

Abstract -

Taichung Power Station #2 Power Plant has been under run for over 19 years. The EOH were
148919 hours. This report was based on the analysis of hardness test ~ microstructure replication ~ UT
test and MT test. Critical results and suggestion as the following:

1 ~ The root cause of erosion of the LP Nozzle was the deposition of Cu ~ Fe ~ Ni and the abruption
of oxide scale from heaters, changing some tubes with stainless steel tubes would be beneficial.
~ The life of the HP rotor which decayed by Fatigue effect remained 90%.
~ The result of creep damage of the HP rotor showed that the equipment could be used till 2030.
~ The remaining life of steam pipes was more than 223000 hours.
* The heat soaking hours during the start up should be more than 5 hours.

a1 b~ N

The heat soaking hours during the start up should be more than 5 hours ,and a following inspection
about 10 years later would be benefit for the safety of the equipment.
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Stress Analysis on Tower Bolt Connection of Taichung Wind Turbine

Abstract :

The main target of the project is to evaluate the safety of Harakosan wind turbine on
the shore of Taichung Harbor. According to specific safety requirements of the IEC-61400
code, we discuss the safety factor of the bolts, tower by using finite element method in
different operating conditions.

This report focuses on discussing the maximum stress and safety factor of bolts and
tower with reference to the previous study report about collapsed Harakosan wind turbine
tower on the shore of Taichung Harbor due to Typhoon Jangmi (2008). By using the
sub-model in Abaqus, we will determine the distribution of stresses in the tower including
flanges, bolts and nuts, especially local stress concentrations. Under the limit of wind speed
(70m/s) of the IEC-61400 code, in windward and leeward, the safety factors of tower at the
blade pitch angle of 86 degrees are 6.26 and 3.82, respectively. They show fairly safe
conditions. However, once the blade pitch angle is changed to O degrees, whether in
windward or leeward, the axial stress of bolt will surpass its tensile strength. The safety
factor is only 0.71~0.94 and the tower will collapse due to bolts breaking.
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Study of Coal Flow Balancing Improvements for Taichung Unit 5

Abstract :

In this project > we conducted coal flow balancing at Taichung Unit 5 and evaluated its impacts on
boiler performance. The impacts of pulverizer operating conditions on coal flow distributions were also
investigated. Adjustable orifice valves, developed by Taipower, were used for the first time as a tool for
coal flow balancing. This experience will serve as guidance for subsequent work at other Taipower
units. Based on the coal flow balancing results, we adjusted the air distributions to improve combustion
uniformity. In addition, we evaluated the impacts of excess O2, burner dampers and NOxPort dampers
on the LOI of fly ash, the ammonia injection of SCR, and the overall boiler performance.
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Remaining Life Assessment of No.1 HRSG of Nan-Pu Thermal Power Plant

Abstract -

The purpose of this study was to evaluate the residual life of #1 boiler components of HRSG of
Nan-Pu thermal power plant which has been operated for 18 years. The safety critical components were
assessed in this study included the main steam pipe and header(MS), 1% superheater outlet header(SH)
and 2" superheater outlet header(SSH)of HRSG1-1 and HRSG1-2. The inspection method of these
steam delivery pipes was conducted on the microstructure of regular replicas and extraction replicas,
and evaluating the consumed creep life was based on the life assessment system which is called MALS
(metallurgical life assessment system) has been developed by MHI. According the examination, the
results were shown as follows: 1.The percentage of microcrack (or voids of creep) in the heat affected
zone for MS were 22.5%, for 1% /2" SH were 56.4/58.3% in HRSG1-1, for for 1% /2™ SH were
37.5/83% in HRSG1-2. 2.The consumed creep life in the heat affected zone for MS-15 are 40-50%, for
other MS are 30-40% , for 2" SH (1-1SSH-7) are 20-70%, for other 1 /2™ SH are 30~40%. 3.The
isolated cavities are observed in the 6 points of base metal and 29 points of HAZ during this project. 3.
The cracks have existed in the main steam header(MS-21 and MS-22)and were ground.
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Remaining Life Assessment of No.2 HRSG of Nan-Pu Thermal Power Plant

Abstract -

The purpose of this study was to evaluate the residual life of #2 boiler components of HRSG of
Nan-Pu thermal power plant which has been operated for 16 years. The safety critical components
were assessed in this study included the main steam pipe and header(MS), 1% superheater outlet
header(SH) of HRSG2-1 and HRSG2-2. The inspection method of these steam delivery pipes was
conducted on the microstructure of regular replicas and extraction replicas, and evaluating the
consumed creep life was based on the life assessment system which is called MALS (metallurgical
life assessment system) has been developed by MHI. According the examination, the results were
shown as follows: 1.The percentage of microcrack (or voids of creep) in the heat affected zone for
MS were 30%, for 1% SH were 12.5%. 2.The consumed creep life in the heat affected zone for MS-
22 are 30-80%, for MS-2 and MS-5 are 30-60% , for other MS are 30-40% , for SH are 30-40%. 3.
The cracks have existed in the main steam header and lots of MS sample points have also existed
isolated cavities and direct cavities.
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Remaining Life Assessment of No.2 Gas Turbine of Nan-Pu Thermal Power Plant

Abstract -

Nanpu Power Station #2 combine cycle power plant has been under run for 100,000 hours, due
to high temperature and high rotation stress in long term service, we should notice some problem
such as creep, fatigue, temper embrittlement, and corrosion crack etc.. The inspection results were
shown as follows: 1.The remaining life of the tie rod, middle hollow shaft and blade wheels of
compressor and gas turbine section are more than 90%, and the remaining life of these components
are more than 80% based on the creep damaged effect. 2.In #2-1 & #2-2 turbine wheels, there was
not apparent temper embrittlement judged by microstructure analysis and measured data. 3.In the
17" class of #2-1 & #2-2 compressor wheels, there was not apparent temper embrittlement judged
by microstructure analysis and measured data. 4. The FATT value of tie rod in #2-1 station were
between 137 to 149°C, it showed that there have slight temper embrittlement in #2-1 tie rod. And the
FATT value of tie rod in #2-2 station were between 142 to 148°C, it also showed that there have
slight temper embrittlement in #2-2 tie rod.
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The Effects of AGC Operation on mid-load Fossil-fueled Units in the Power Dispatch System

Abstract -

The purpose of this study is to investigate the affects of intermediate/peak load units within the
Taipower electricity supply system. Since power can not be stored once it is generated, it is necessary to
set up certain amount of spare power so called spinning reserves in case that the system needs. The
output for the unit is normally operating at less than its rated load, which results in poor unit thermal
efficiency. The amount of unit heat rate affected on the intermediate/peak load units is studied. The heat
rate difference between AGC ON and AGC OFF is also studied. Figure 1 shows heat rate deviation from
its rated output while figure 2 shows the AGC ON/OFF data. The affects on the equipment maintenance
costs related to the cycling operation on the intermediate/peak load units are also investigated.
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The Research of Stress Rupture of Inner Casing and Deformation of Rotor Blades
in Hp-1Ip Turbine
Abstract :

The HP-IP (high-pressure/intermediate-pressure turbine) inner casing of steam turbine might
crack when long time under DSS (Daily Start and Stop) operation condition. Besides, the rotor blade
might also be deformed due to long time fatigue and creep. In order to detail understand the stress
variation and the influence of fatigue and creep of inner casing during turbine running. The rotor
blade set which include tenon and shroud deformation condition and the deformation influence to

the steam turbine safety.
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ACR Procedure Monitoring and Optimization of Power Plant Boilers

Abstract -

Boilers should be cleaned periodically to maintain efficiency. Considering personal safety and
corrosion issues wherein such process, TPC has adopted ACR instead of traditional acid cleaning
since about 1990. But there exists drawbacks including expensive outsourcing fees and restrictively
cleaning around water wall tubing. This research is a 3-year project and the year-staged goals are
establishment of cleaning procedure as well as kinetic reaction study, exploration of corrosion as well
as inhibition, exploration of reagent recycling feasibility etc. The preliminary results have
demonstrated the potential of low-temperature cleaning by alternative reagent and procedure, which
may mitigate personal threaten and appropriate to moderate scaling boilers.
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Using TOUGH2 to Study the Fluid Dynamic Simulation of CO2 Sequestration
in Deep Geological Saline Aquifer

Abstract -

The injectivity is related to the porosity ~ permeability and rock mechanics. If injectivity is too
large, there will cause a large pressure and may be make a damage of rock. If injectivity is too small,
then the injection period will take a long time. In this study, the correlation of injectivity is used .and
compared with the numerical simulation of TOUGH2. The single hole ~ double holes and ten holes
are adopted in this study. The purpose of this study is to establish a standard procedure for the
estimation of injectivity for CCS.
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The Implementatlon of a Photovoltaic Benchmark Supervisory Control System

Abstract -

This project focuses on the development and implementation of a benchmark system for private
photovoltaic (PV) power plants. The development of this system aims on maximizing the electricity
production of PV power plants. Moreover, for those whose performance appears extremely high or
unreasonable, this system offers a measure to authenticate the electrical power generated by the PV
power plants. The system consists of a large number of benchmark stations in the service zones of the
branch offices and a database server as well as a web server installed at Taiwan Power Research
Institute (TPRI). The benchmark stations are portable and transmit measured data to the database
server via a 2.5G/3G wireless communication system and the Internet. A data receiving software
installed at the database server receives, manipulates, and then sends the data into a database. A web
server linking to the database offers a web-based man-machine interface to the users. Via the intranet,
users can carry out the audit or comparison according to their level of privilege. As this system is
developed by TPRI, here the development and implementation of the subsystems are briefly
introduced while the functions of the system are demonstrated by comparing the trends of the
benchmark stations and their nearby PV power plants. The results indicate the developed system can
be employed as a powerful tool for auditing the private PV power plants.
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Research for the Load Dispatch Feasibility of Wind Power Storage System in KinMen

Abstract -

Kinmen Power System is an independent power system mainly based on diesel engine
generators. It consists of TaShan Power Plant with 8 units (capacity of 64,600 kW), SiaSing Power
Plant with 6 units (capacity of 20,312 kW) and two wind turbine generators with each capacity of
2000 kW. The voltage level of transmission system is 22.8KV, and 11.4 KV for feeder system.
Electricity is supplied to loads by the TaShan, JyuGuang, SiaSing and CyueShan substations.
However, due to the growth of off-peak load in winter is unexpected. The two wind units may
affect the operation of Kinmen's TaShan Power Plant when the off-peak load is proportionately
large. In addition, the Kinmen Power System has been equipped with low-frequency protective
relay and Special Protection System (SPS). These can prevent the system from imbalance of supply
and demand when suffered a major disturbance. After then, it will cause the blackout.

This project will introduce the status of Energy Storage Systems (ESS). According to their
characteristics and assessment of ESS types, the suitable type of ESS will be found for Kinmen
Power System. Then, based on generator scheduling and off-peak load conditions in 2010’s winter,
while Kinmen System is equipped with special protection system and low-frequency protective
relay. The coordination of automatic load shedding logic after adding an Uninterruptible Power
Supply (UPS) is introduced, and the influence to system when tripping accident of generator
occurred.
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DYNAMIC CHARACTERISTIC
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The Study of Asset Management on Wind Power Generator System

Abstract :

Wind power is one of the best economic effective green power and has increased
normously on energy output in recent years. TPC has 161 wind generators running in
the system, these wind generators facing on high failure rate different manufacturer
due to different design and assemble qualities. Asset management is an effective tool
to improve operation performance and to decrease the failure rate of machines. We
have established a detail data sheet and risk assessment model of these wind
generators. The result of risk assessment will be an important index on  maintenance
policy decision.

FIHFE P332
Boae £ )3-?—4m3’38h/}575}'3’%&”‘% h/&TPB}?JIﬁ\T}t?PG\:%O,Q\E@ﬁ
“’1‘7“7"]&4"?m%}ﬁ'gmT&?imw?%iz’ﬁ‘rifﬁ%‘@“ I% % iE 20~25% -

H T RE H 452 Tl piW&4ﬁﬁﬁgﬁm%EE%7%%%PHga#
@5 b @ %mgmﬁ"% S E BN ﬂﬁﬁﬁ%%oizamﬁﬂ’ﬁm

4
ﬁ&iﬁﬂﬁ?%4’ﬁ%&4%£43%*ﬁ%WiP”ﬁEéiﬂi v I
* g]i’ﬁg?wmﬁ»ﬁiiﬁln7—°ﬁ EPRFRAMNTHE BE

Hp

2ol

1 %*?ﬁ**' b4 B EET AL FEY C BB BT
WRBRESTAT ARG FMXE - ERXAE - 3HEAS R

LRI ;;wﬂxkéﬁf;,i AR o HINGPN F Aok 1 AT o
2. &4%?%&%%4%%»%&*%m%mm*wmhﬁﬁ‘ﬁﬁﬁ

£t iR ey “L@_ EYWEATRE TN W PN N
PRITLMEIFE R ~ P2 7 o

A1 R4 FRTAIEL AATHREGR F)

BA#akrEH
B | R AMEE |AMMEE | ABASE | ARdea
EWE | S as | RANA | EARER )
(kW) FE(KV) (m) i)
WO AEE | Mo B
1 LKLK 04 . V80 |} 4k Vestas| 2000 2 78 100.03
R ]
W AE | o B
2 LKLK 05 . V80 |4 Vestas| 2000 2 78 100.03
Fic v
W AE | o B
3 LKLK 06 . V80  |JF 4 Vestas| 2000 2 78 100.03
Fic N

Fr AR FREE B Mipix

59



AR HRS EFY EoRE
The Investigation and Analysis of Power Quality in Wind Farm

Abstract :

Due to the progressing of wind turbines and wind farms is moving to large-scale, in order to deal
with the effects of large-scale wind farms connected to the grid in the future, TPC should investigate
the power quality of large-scale wind farms.This paper will analyze the power quality of large-

scale wind farms, and compare the power quality differences of the different wind turbines
and installed capacity.
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The Establishment of DNI Measuring System and Database

Abstract :

The objective of this research is to establish measuring systems at TPRI (Shu-Lin), NDO (Nantou
District Office), and TSVC (Taipower South-Visitor Center) to collect the local information of DNI.
Both high precision equipment and no shade are important for measuring irradiance. Therefore, we
apply the software of Google SketchUp combined with Google Earth to model and analyze the shadow
of existing buildings and other components before installing irradiance measuring system. According
to the simulated results, measuring system is installed in the area with least shade.

Results show that cumulative DNI is the highest at TSVC, the next is at NDO, and the last is at
TPRI. Average DNI at TSVC is about 3.12 kWh/m”2/day. It is reduced to 73% and 56% at NDO and
TPRI respectively. The highest value of cumulative GHI (Global Horizontal Irradiance) is also at
TSVC. Average GHI at TSVC is about 4.62 kWh/m”~2/day. It is reduced to 90% and 67% at NDO and
TPRI respectively. Therefore, the effect of diffuse on GHI in north of Taiwan is more important than it
IS in south of Taiwan.
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System Design and Installation for a HCPV Demonstration Project at TPRI

Abstract -

Due to the shortage and imbalance of fossil energy supply, solar energy becomes the major
renewable energy source to meet the future energy needs. One of the most important uses of solar
energy is photovoltaic (PV). We believe that the high concentration photovoltaic (HCPV) technology
can reduce its costs through the acquisition of experience faster than the flat panel technology, which
will eventually lead to a more competitive cost for the massive supply of electrical energy. In the
project, a 10 KWp HCPV demo system has been built up in the Shulin area as designated by Taiwan
Power Research Institute. Purposes of investigation, demonstration, promotion, education and
popularization will be included in this project. Under plenty direct sunshine, part of the power
consumption of TPRI building is provided by this ON GRID demo system. To tie in the purpose of
investigation, key components from different manufacturers such as solar cell, inverter and tracker,
will be provided for the comparisons of their characteristics, effects on power conversion efficiency as
well as all the possible correlations. Furthermore, a real time and ceaseless monitoring system will
collect all data such as Idc, lac, Vdc, Vac, Pm, efficiency, tracking parameters, etc. for further analysis
of HCPV system performance and long term stability.
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A Study on the III-V Multijunction Solar Cells
Abstract :

To enhance the performance of tandem-type III-V compound solar cells, the antireflective coating
(ARC) that accounts for saving more optical loss is often realized by multi-layer dielectric stacking. In
this study, we demonstrate the implementation of single ~ double layer ARC and antireflective sub-
wavelength structures (SWS) on a GalnP/GaAs/Ge triple-junction solar cell. Besides the dielectric
materials, we introduce transparent indium-tin-oxide (ITO) film both as ARC layer and for improving
carrier collection. The SWS structures are fabricated on the silicon nitride passivation layer using
polystyrene nano there lithography followed by dry etching. The best PV characteristic in this study is
Jsc=13.69mA/cm” ~ Voc=2.23V ~ FF=84% ~ n=25.68% which with the sub-wavelength antireflection
structure of SiNy on a non-etched ITO layer. According to the optical transmission improvement and
current matching, the efficiency of this optimum cell is enhanced by 34% and 3% compared to cells
without an ARC and with a conventional SiNyx ARC, respectively.
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Microalgae Culturing for CO, Fixation and the Biomass for Gasification

Abstract :

In this study, we established a microalgae cultivation system for flue gas, and the flow rate of flue
gas is 200 m*/hr. Finally, we find the optimal conditions: 2.5 g/L of urea concentration, 483 pmol/s/m”
of light intensity, 14 g/LL of carbon source and 3.5 g/L of phosphorus source. Then we get biomass of
Spirulina about 1.118 g/L, and save about 80 percent of the cost than traditional cultivation. In addition,
in the firing and gasification test, we found that ash of Na,O and K,O content is much higher than the
average wood materials. So during the gasification, we recommended that microalgae biomass material
mixed with wood, or to carry out the work of microalgae washing. They can be reduced the sintering of
the phenomenon, and also solve the poor efficiency of microalgae gasification alone.
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Modelling the SOFC Behaviors by Artificial Neural Network

Abstract -

Artificial Neural Network (ANN) can be used to simulate material properties. The benefit is that
we do not have to know the functional rules applying on SOFC in advance. By taking advantage of
the factors we can acquire in laboratory, we can build up a good enough numerical model. This
study applies ANN on single-cell SOFC simulation. The SOFC ANN model performed more
precisely and efficiently than traditional numerical model with less complex and microcosmic
experiment parameters.
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Effect of Using Light Emitting Diodes on the Microalgae Production in a Photobioreactor

Abstract :

Microalgae biofixation of carbon dioxide (CO,) is one of the CO, abatement technologies. Light
is the most important factor of microalgal photoautotrophic growth. The objective of the study was to
evaluate the culture of spirulina sp. in 28,728 L photobioreactor with Light-emitting diodes (LEDS)
and compare with a 10 tons open pond system. The two culturing systems area are both 0.01ha. The
CO;, biofixation rate of open pond is 4.44g- CO,/ L (1,332.00 kgCO,/ yr). The CO, biofixation rate of
photobioreactor is 5.64g- CO,/ L (3402.54 kg- CO,/ yr). Furthermore, the energy consumption of the
open pond is 1,193.79 kg COx. per year (30 batches/ yr) and the photobioreactor is 1107.33 kg COz
per year (18 batches/ yr) and therefore the net CO; fixation rates of open pond and photobioreactor are
138.21 kgCOy / yr and 2295.21 kg CO. For this reason, the net CO, fixation rate of 28,728L
photobioreactor is 16.58 times more than the open pond system in the same area.
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A Study in Photoreduction of Carbon Dioxide

Abstract -

There is considerable evidence that the earth’s climate is indeed changing as a result of excess
greenhouse gases in the atmosphere. So to control the CO, emission and reduction is a dramatically
urgent and serious issue that mankind should face on. CO; is a very stable compound. This project
aims to prepare photocatalyst and to regenerate high valued hydrocarbons from CO, via the photo
catalytic reduction using solar energy. Then the purpose of CO, reduction and utilization can be
achieved.

The titania-nanotube, titania-nanoparticle, titania-nanotube array, titania-nanotube-supported
metal and titania-nanohollow- film were prepared in this study. The surface areas of prepared catalysts
increased by 50-100 times than those of titanium dioxide powders, therefore the capability of
adsorption and reaction activity on CO, increased.

The titania-nanotube had good thermal stability. The titania-nanotube-supported Pt catalyst had
high carbon dioxide adsorption capacity and excellent carbon dioxide hydrogenation activity. The
results of the photo catalytic reduction of CO2 by UV indicated the reaction condition of low pH value
can enhance the activity. And the titania-nanohollow- film -supported Pt catalyst had higher methanol
production in the reduction reaction.
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The First Assessment of Accelerated Weathering of Limestone for Capturing and Sequestering
CO2 from Power Plant

Abstract :

Accelerated Weathering of Limestone (AWL) is a technique for carbon dioxide capture and
storage. The technique utilizes limestone and water to absorb carbon dioxide from flue gas of coal
firing power plants. Limestone (calcium carbonate) reacts with water and carbon dioxide, and then is
converted into soluble calcium and bicarbonate ions. Those soluble calcium and bicarbonate ions
further mix with seawater and release to ocean eventually. Thus, carbon dioxide can be sequestrated in
seawater. This study revisits the thermodynamics and kinetics of limestone weathering reaction to
investigate capture efficiency, energy consumption, operation cost, as well as the potential
environmental impacts of AWL technique. The result shows that cost of about $1417 to $3953
NTD/ton CO; limestone consumption of about 0.2 to 1.54 ton/ton CO,; and water consumption of
about 1843 ~ 3885 ton/ton COs.
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The Optimization of Wastewater Treatment of Desulfurization System

Abstract :

This study was designed to assemble a process that can handle 30 tons/day of FGD wastewater
for zero liquid discharge and reclaiming wastewater without adding any chemicals. The equipments of
this process include washable UF membrane, ion exchanging softener, RO membrane and
evaporator.Preliminary assessment of the system is that it can reach the target of zero liquid discharge
and reclaim all the wastewater. But it needs a further energy and economic evaluations. Especially
evaporator is high energy consumption equipment. It may be considered switching to use 3-effect-
evaporator or ESP to treat the concentrated wastewater, improving energy efficiency and reducing the
quantity of solid waste.
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The Study on the Manufacture of Coal-ash Foulash Fertiliye and Application at Acid-soil.

Abstract :
The coal ash generated by coal-fired power plant in Taiwan amounts to 200 tons per year, to
promote recycling of ash more than 40 years time, environmental protection, sustainable management
for the company one of the important business, terms of chemical processes the operation of coal-fired
power plants, the tube end-product in addition to ash, there are smoke gypsum (FGD) and chemical
sludge, can be controlled in the case of agricultural, horticultural related to plant breeding. In response
to greenhouse gases and carbon dioxide emission reduction issues, wind, solar, biomass energy, as its
new energy options, wind power, solar energy has a results show. Biomass can then enter the
development stage, this study, previous use of ash in agriculture and horticulture of the results; such as
coal ash to improve the acid soil, increase the permeability of clay, putty to provide trace elements to
promote beneficial soil microorganisms such as cyanobacteria, green algae, the acidic soil
modification and energy plants; corn, jatropha cultivation. This study presents the whole operation and
test results such as; natto, coal ash zeolite, leaf litter solid-state fermentation of organic fertilizer, the
jatropha ecological control whitefly, drought-resistant jatropha salt testing and leprosy fruit harvest.
The Company will be extended to the next thermal power plants around the sandy, saline-alkali soil of
the green and the cultivation of energy plants.
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The Application of Coal-ash Peregrinating Porous Carrier on CO,Capture Technology with CaO/CaCO; Looping Process.
Abstract :

The coal ash of public utilities is generally used in construction, civil engineering, building
materials, agriculture. The future use of coal ash must be oriented toward the high-priced, functional
material development to the annual 200 million tons of coal ash can be further utilized. The future to
promote recycling and reuse due to the creation of economic, energy and environmental win-win benefits.
To recycling-based economy and green process design; with integrated product development, ecological
affinity, so-called open innovation eco-system synergy between, the conceptual basis for this study. The
functionality of the two materials and soot porous ceramics for the development of solid-state type of
variable-temperature solid-state carbon dioxide adsorption-desorption agent. Such solid carbon dioxide
adsorption-desorption agent for a semi-permanent geological storage of carbon dioxide can be reduced
(CGS). And carbon dioxide capture and storage (CCS) of the overall cost. The calcium carbonate —
calcium oxide, calcium carbonate — calcium oxide, operating temperature range of 650 ‘C—950 C of
the chemical cycle of carbon dioxide adsorption-desorption process. For the originality of a solid carbon
dioxide adsorption-desorption agent. Technical focus of this study is. Ash with dolomite porosity
developed a thermal shock, high temperature resistance and dimensional stability of coal ash — cordierite
and ash — the function of spinel ceramics were mixed. Completed by the pore ash— ash mixed cordierite
— spinel of the porous material as a carrier. Estimated 2012 to 2100 only, geological storage of carbon
dioxide into the world (CGS) of carbon dioxide capture and storage (CCS) funding about 600 million -
66.000 billion, this study will further follow-up process in the chemical and thermal energy research. The
solid carbon dioxide adsorption-desorption agent has actual small-scale power plant flue gas dioxide
adsorption-desorption characteristics of the test. To understand the fixed tower slotted variable-
temperature gas adsorption and desorption of carbon dioxide capture in power plant design feasibility.
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Performance Evaluation of Soil Mixing Method on Coal Ash Dump Improvement
Abstract :

The coal ash dump site studied here consists of various proportions of fly ash, bottom ash, and
slag. Its geotechnical condition is loose and with high groundwater level. Soil mixing method is
proposed here to improve the mechanical properties of in-situ coal ash. Two soil mixing methods were
adopted: CLSM method for shallow depth improvement and WILL method for intermediate depth
improvement. These method uses a on-site mixing plant to mix the coal ash with slag cement to
construct a grid type layout of ground improvement.Test results indicate that both methods can
effectively increase the in-situ compressive strength of coal ash to over with the mixing proportion of
100kg binder per cubic meter of coal ash and with the water/cement ratio of 1.67. Also, both methods
can have ideal efficiency in economic and practical aspects as applied to coal ash dump.
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Study in the Property of Concrete with Low LOI Content, High Ferric Oxide and Magnesium Oxide
Content Fly Ash

Abstract -

Taichung power plant increased burning sub-bituminous coal then the high ferric oxide, high
magnesium oxide content and black fly ashes produced. Due to the low market acceptance of black fly
ash and downturn of construction industry, the utilization of fly ashes fell. The purpose of this
research is to study the properties of concrete with low LOI content, high ferric oxide and magnesium
oxide content black fly ashes and then establishes the best use strategies of such kind fly ashes.

The results show that both add 15% or 25% of the black fly ash concrete compressive strength
after 28 days are similar to normal concrete, and even beyond it. Black fly ash concrete permeability
was significantly lower than normal concrete and its resistance value is higher. Therefore, the
performance of black fly ash concrete can fit the requirement of normal fly ash concrete. The "black
ash using reference manual™ has been developed and will provide to users as a reference to ensure the
quality of engineering. This research has built ash- literature -sharing site,too.
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A Study on the Engineering Properties of CLSM Inner Embankment Made of Pure Coal-fired Ash

Abstract :

This study develop a new utilization approach, improve construction quality and lower construction
cost, Taiwan Power Company intends to use controlled low strength material (CLSM) made of pure coal-
fired ash to substitute the traditional sea sand material in the construction of inner embankment at ash
pond. The test results show that, in light of 28-day compressive strength, using seawater as mixing water
is about 30% higher than using tap water, light-weight bottom ash is around 50% lower than heavy-
weight one, cement substituted by 50% slag causes 20% reduction, and the mixture with high fly
ash/bottom ash ratio is superior to that with low ratio. For a given flow consistency of 150+5mm, the two
selected mixtures of C8540 and C10562 respectively have 36.8 kgf/cm2 and 37.1 kgf/cm2 for 28-day
compressive strength and 4.32 kgf/cm2 and 4.14 kgf/cm2 for 28-day splitting strength.
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Develop the Technology for Supercritical Power Plant Materials and Water Treatment

Abstract :

We have exceeded the plan target of parameters of Supercritical unit materials and water
treatment testing equipment, reached the highest temperature 760 °C, pressure 400 bar, flow rate 400
kg/hr. In this process, we completed a safety assessment of heat exchanger design materials and
thermal conduction, heating design, pressure control, data acquisition and remote monitoring, security
devices and alarm procedures, deaerator planning, deoxygenation procedure validation and corrosive
erosion test. In the future, we can do the supercritical water quality test or the design materials test by
this equipment. Then we can help power plants to choose materials, quality control, water treatment or
monitoring technology assessment, and it will help for setting the specification of new unit and ensure
the ability of long-term reliable operating of new unit.
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Outcome Displaying Technique for Disposal Plan of Spent Nuclear Fuel

Abstract :

In this study, the animation of the deep geological disposal facilities has been implemented. The
3D models of disposal facilities and the animation of the radionuclide diffusion were made with Maya
software. Such an animation did facilitate the demonstration of the concept of disposal. In order to
enhance the communication effect of the research results, the web 3D virtual reality technology for 3D
models disposal facilities was setup to provide interactive browsing experience. The disposal facilities
included testing stations, packaging stations with transport vehicles, the tunnels leading to the
underground facilities, underground passages and operating equipment, materials and fractured cross-
section. A web site has been established within TPC intranet to prototype the project management
system, with the address of http://10.52.6.103.

BIFE ~pens 320

PP AR RS REPMAEE TS S R BRI E AT EMER S FREFAY
MADBR S AT BN B FHRFET S PR A T I EMERE LA LR
fReo R REFIATE L - EAEFFIIT 57 ﬁ%ﬂ‘ﬁm%%ﬂb? E i T S
LB A AR 2 BB ORFTE O 0F 0 SR P PR B M B BT R R
ﬁk NELEE* 2 4pM i cF TP DL AFMIDA LA PI R 2 BERREE T

i? LA S PN R R E’?ﬁ‘*%ﬂh
ﬁ‘x&f‘? iﬁ‘r‘a‘.‘il o marFEe
WETEAR M 2 PR L T R F
¥ o1l 71{&%—);?}%’ °

LI - k%%ﬁ%éﬂbﬁﬁﬁ
éﬁﬁ?ﬁ%ﬂ e E R G
MEEE ™ 2 ApM a0 R EH T

TR
Moo TR E A
P B Rl B

2%z H Ry

ﬁﬁgjjé ﬂa*/#f'% Ll X2 BT
,,‘J L PR T ,,#%%@E 2% %% 2 3DHC
2P A AT B A & % 2 Maya gt 88
f%”ﬁ?"‘“%iz\%f"—r;b%gw\/i,gfgﬁ
EMAZ BMER o 50 dea i r K gE
”?‘%\'%L’I‘J%@',‘Eﬁi A% o ﬂiE‘-’;Z A =
AR YEFO3DmEF BT Al X
%a3D1f*ﬂ‘J)$:jagg1L  REHTI W% P
ZERBEFRLETRET  RELTERS
AL B AR 2312 3DI BB T o ¥ 5 i

,—

TEREER SRR f R

i () site_nuclear - O EESEEEES :ﬁ

C M |© 10526.103emo_vrideme_vr.htm e

AR b R 2

ww

Hor ] ob Bt 4 3k

APz ¥ (Intranet)# § 57 ey o184 S B R
e 2k o http.//10.52 6.103 » =k p TESmEERTES

?»giﬂ@w RS E SRS

BB T~ Fp%ggr’ﬁgﬂ i ?3W 1 B Bl ~ fe® 3% B35 7 2 %;ﬁ?kf
BREITHRFE g

>~

FLAR M EaRERTE

LAP T

76




5. KL SR/ /T

AR BEAFERNEE
Analysis and Planing of the Future Power Supply and Demand

Abstract -

The purpose of this study is to forecast power demand and supply as well as to draw up power
development plan. In addition to summarize global information such as global GHG trend, electric
technology development, power demand saturation point and fuel mix outlook, factors affecting
power demand and supply were explored. Other dimensions like regional demand, centralized and
distributed resources are also analyzed in this study. In order to understand how other power
companies’ and research institutes’ carry out load forecast and power development planning, this
year our research team visited CREPI, IEEJ, KPX and KEPCO in Nov. Their experience and
knowledge have been included in the report.

Econometric regression combined with time series was employed to forecast the long-term
power demand dynamically. This year, besides the GDP growth rate forecast published by
Directorate General of Budget, Accounting and Statistics, considering the diversified economic
anticipations, 2 scenarios with different GDP growth rates were analyzed. Scenario A was based on
the forecast made by Global Insight; Scenario B, on the other hand, was based on economic data of
Case 10008 in ‘Long-term load forecast 2011~2025’, which was published by Planning Dept of
TPC.
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FRETPRFRE FERTS

Taipower Voluntary Emission Reduction and Emission Trading

Abstract :

The objectives of this project are to implement voluntary GHG emission reduction project and to
plan for carbon asset management, in order to assist Taiwan Power Company (Taipower) to prepare
for future domestic mandatory GHG regulations and early carbon management plans. In addition,
through cooperation with AESIEAP members, Taipower share its experiences on emission reduction
project and plans for emissions trading. A list of projects provide by Taipower was evaluated, and the
PV project was chosen based on methodology and additionality tests. After the selection, data needed
for the Project Description (PD) were collected from relevant departments using specified forms, and
further information collection was complemented by direct visits. Validation has been completed and
the validator has issued Validation Report and Validation Statement.
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TEHPTA EPRR---BFEHRETF2R
Short-term Powert Load Forecasting in Taipower- An application of Double
Exponential Smoothing Method

Abstract :

This study suggests building a quadratic non-linear prediction model to improve forecasting

performance. This study also use Holt-Winters exponential smoothing method, which is divided into
H-W non-seasonal model, H-W seasonal additive model and H-W seasonal multiplicative models to
do the sample simulations, and then the short-term average and peak load prediction, and finally to
compare their performance with the traditional regression analysis. The empirical results show that
the H-W seasonal additive model has the best performance.
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LA2RAET2ZERNERS FEFY
Net Peaking Capacity of Renewable Energy

Abstract :

Net peaking capacity is one measure to indicate generator’s regular power generation. This
study investigated the net peaking capacity and capacity value of renewable energy resources.
According to net peaking capacity, equivalent failure rate of each nuclear and thermal power
generators and generation data of annual 8,760 hours to build the reliability model. To calculate per
hour reliability of power supply is based on system operation data, unit operating conditions, and
system load and reserve capacity. This analysis result was used to carry out load carrying capacity of
renewable energy. Using the consistent standards to evaluate the contribution on power supply
reliability for different fuel type generators and estimate capacity value of renewable energy relative to
other fuel type generators. The results obtained not only verify the analysis, but also provide a practice
reference to facilitate power development planning program for Taiwan Power Company.
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FHUT A L PRERBALEE 2R
A Study on Regional Power Load Forecasting Model

Abstract :

This study compared the forecast results of dynamic regression and panel regression with that of
Planning Dept.’s Case#10008 . Among those three models, dynamic regression model had the highest
forecast values, and panel had the lowest. The sum of forecasted regional average load from dynamic
regression quite matched that from Planning Dept.’s model. However, the result produced by panel data
model differed. As for the peak load, the results of dynamic regression and panel data model are very
close to each other. Significant deviations appeared in 2004 and 2005. In general, all three models show
similar trends, but different forecast results.
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TAAAVFRRY A R2IET
A Study of Power Production Plan for Optimal Planning System

Abstract :

The purpose of Power Production Plan(PPP) is to plan the annual unit’s operation and the monthly
fuel consumption estimates, assures the annual power production to meet domestic electricity demand.
Good PPP will not only reduce the operating costs of the whole system, also increase system reliability,
and improve unit operation flexibility.

The complete model of PPP is the Long Term Unit Commitment (LTUC) model. In the past, most of
the UC simulated takes always one week as the simulation period, and takes the first day simulation
results as the basis for the day ahead system operation. If a middle/long term generation schedule to be
developed, UC will be executed separately along the time-axis to find the results needed, lacks a complete
model for analysis. Due to LTUC problem is different from STUC problem, the factors to be considered
has increased significantly, including the annual fuel contracts, unit maintenance scheduling, the annual
equivalent operation hour restrictions of combined cycle unit, the power interchange, the monthly fuel
contracts, unit’s capacity factors and the start/stop number of IPP will be also considered. Therefore, the
PPP engineers need an PPP information system to assist fast the revised PPP for a variety of scenarios.
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cRAFHREFRTAFEETRRILZFAE
A Study of Integrated Resource Planning in Taiwan Power Company

Abstract :

Integrated Resource Planning (IRP) is one of the major ways of energy conservation and carbon
reduction. This study, firstly, will establish the theory framework of IRP through literature review on
the theory basis and development of IRP; secondly, by case studies, it will look into the operational
modals, latest application and effects of IRP conducted in foreign countries. Based on the theory and
case studies, this study will eventually explore the feasibility and effectiveness of the introduction of
IRP, with full consideration of Taiwan’s energy supply uniqueness (isolated power grid system and
high dependency on imported energy) and energy and power policies, and further provide suggestions
on Taipower Company’s response strategies.
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A Study in the EV Charge Station Business Strategy of Taiwan Power Company

Abstract :

Under the impact of global warming and climate change, green house gases reduction has become
an important role of governments policies. Traffic departments have always been the departments that
want to reduce emission of CO2 in the whole world, due to this reason, every country now is making
policies and setting goals of EV industry, also developing and promoting the related industries, in the
desirous of popularizing EVs as soon as possible and lowering the CO2 emission with the quality of zero
emission of EVs, meanwhile decreasing the air pollution. The study develop the solutions bring up the
most suitable strategic plans of short, mid, and long terms for Taiwan Power Company.
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The Prevalence of Household Appliances in Taiwan in 2010

Abstract -

The current research aims to examine the growing popularity of various electric appliances and
power consumption conditions in residential homes in order to shed light on the electric consumption
conditions in Taiwan. The findings can be used as a reference for policy planning in future. Based on
the quantification survey, we found that electric fans and refrigerators have the highest rate of use
among all electric appliances. In regard with the electricity consumption in summertime, air
conditioners rank as highest, followed by lighting facilities, refrigerators and computers. Concerning
the electricity consumption in non-summertime, lighting facilities come first, followed by
refrigerators, computers and water heaters. Hence it is obvious that air conditioners and lighting
facilities are both major sources for electricity consumption.
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Temporal Disaggregation for Monthly GDP

Abstract -

Statistical organization and economic scholars often face the challenge to convert the low-
frequency economic time series data observed into the high-frequency serial data, namely temporal
disaggregation. The real GDP’s and their growth rates published by national counts (SNA), domestic
and international economic research institutes usually are quarterly data and announced four times
per year. However, the frequency of Taipower’s short term load time series data is monthly. There is
a gap between the frequencies of those two series. In order to build an econometric load forecast
model, it would be necessary to convert various related low frequency quarterly GDP data series
into high frequency monthly series. This study collects temporal disaggregation methods used by
domestic and foreign official statistic organizations as well as research institutes, and takes
advantage of several software packages to estimate future monthly GDPs, and finally applies them
to forecast monthly loads demands.
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Strategies for the Operational Roles and Difficulties of Taipower Company in the Future

Abstract :

With a group decision-making system, we study five major aspects —policy coordination,

regulations and deregulation, environmental safety, Taipower’s role positioning, and operational
dilemmas —and use SWOT analysis, Strategic Map, internal and external transfer, and the team’s
plenty of experience in studying Taipower’s practices, to address the current dilemma for Taipower,
reposition Taipower’s role, and identify its possible development roadmap, so that various study

objectives and purposes of this study can be successfully accomplished. Main benefits expected are
provided as follows.

1. Analyzing and examining Taipower’s current dilemmas from five major aspects, i.e.
policy coordination, regulations and deregulation, environmental safety, Taipower’s role
positioning, and operational dilemmas.

2. Using the foregoing scientific analysis approaches, from economic, social and
environmental perspectives on performance assessment, to examine the role that the
society expects, the government demands, Taipower to play and its role as an enterprise,
as well as business strategies for merging the multiple roles into one
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Research of Data Warehouse System Implementation and Application

Abstract :

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

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

With the ever-changing business environment and the introducing of AMI and other new
technologies, it is essential to have an efficient and versatile data warehouse platform facilitating us to
analyze TPC business data from various facets efficiently.
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Research of High-Voltage Customer Dynamic Load Analysis Using Customer Service Data
Warehouse

Abstract :

Taiwan Power Company conducted several research projects regarding electric load
management but these research projects were static and were limited to certain customers and certain
time periods due to the limited data provided. This proposed project is planning to take advantages of
customer service data stored in a data warehouse in order to provide a platform to support the
analysis of electric loading dynamically. This data warehouse and business intelligence platform
supports dynamic analysis of customer usage data of electricity based on various dimensions such as
customer attributes, time of electric usage, pricing programs, and electricity consumption type. The
information can be used for strategic planning of electric load to achieve the goal of effective load
management.
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Ao 1 f.?.ﬁ AL 2 eERIFY
Integrate and Rebuild Planning of Distribution Construction Information System

Abstract -

The Distribution Construction Information Systems (DCIS) at Taiwan Power Company is running
on IBM’s mainframe computer and it has been in operation for 20 years by now. The initial design of
DCIS was to manage the power provisioning operations of Taiwan Power Company’s Regional Business
Offices. However, the initial system has evolved overtime due to continuous growth of the operations
and user’s new requirements. The internal workflows and procedures have been constantly modified and
the DCIS has been enhanced to support and improve the quality and efficiency of the electric power
distribution business and operations. Over the years, the DCIS has become so complicated that it has
become very difficult to maintain and to operate efficiently.

The new DCIS should take advantages of personal computers, high speed network connection,
database technology, and user friendly user interfaces such that the system is more personal and flexible
to its users. The DCIS application will be running on the Taiwan Power Company’s intranet and should
be based on a standard-based open architecture. The project will propose a new system framework and
architecture that is integrated and can serve as a stable foundation for future DCIS implementations.

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

The Research of Web Based Distribution System Loss Statistics

Abstract :

The goal of this project is to discuss current loss operation mode and to refer foreign loss
computation method so as to derive an adaptive modified scenario for Taipower distribution line loss.
Web Based distribution feeder loss statistics information platform is developed to enhance the loss
operation efficiency of both business department and branches of Taipower as well as to reduce loss
computation error. By considering customer load patterns, proposed practical loss model is applied to
compute line loss, transformer loss as well nontechnical loss. Proposed developed web based
information system consists of functions of branches assistant computation, statistic, analysis as well as
database common share, unified prompt, input/output interface listing format, multi variables analysis,
operation due notification, and insert/delete.
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AT R P R R A HE Y2
The Study of Lock in Meter Using Radio Frequency Identification Technology
Abstract -

The structure of the traditional lock (seal) is only a simple mechanical design so that it is easy to
copy, falsify, or break by a thief. To check the status of the lock needs the skillful staff and extensive
working load. Thus it is one of the main costs of maintaining the safety of stuff such as containers,
power meters, packages, etc. Besides, the RFID-based lock is able to enhance the security of the
transportation goods, but it does not guarantee the warning situation (open RFID circuits) once the
lock was opened by a thief or terrorist. In this study, a novel lock (seal), combined RFID techniques
with a smart mechanism, has been developed to improve the anti-thief ability of the traditional
mechanical lock (seal) and RFID-based one. Meanwhile, the finite element method (FEM) was
applied to ensure the design in terms of structure stress and thermal analysis of the lock.
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The Rationalization Target Value Revision and Web Based Statistics Research of Power System Line Loss

Abstract -

This project analyzes power system loss affected factors in terms of power distribution plant
reserve capacity, network topology, load, climate and meter reading and takes sensitivity analysis as
well as establishes loss affected models in terms of HV line outage maintain and reactors
compensation at lines of 161 Kv and 33 Kv with light load. Furthermore, with respect to security and
economic consideration, variables effect analysis is executed to establish rational loss target with high,
medium, low levels and modification rules according to historical loss data through phases of plan
engineering and operation. Subsequently, historical loss rates associated with factors of natural
damages, economic dispatch, and economic prosperity are analyzed to build rational loss improvement
making rate models with weighting proportional method. Finally, transmission line loss statistics
model associated with web-based information plate form are established and interface standard is
defined to integrate transmission loss information platform with distribution loss information platform
to form web-based power system loss information platform.
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A Study on Outage Maintenance Scheduling Systems for Power Apparatus

Abstract :

Scheduling efficiency of maintenance operations for power apparatus directly affects customer’s
loss and satisfactory feelings. Factors considered in an apparatus maintenance system must take into
account of improving operations efficiency through decision making for relevant operators. Targeting at
data coalition and value-added on inter-systems, this project tries to enforce decision making functions
and integrate related information systems. In specific, items conducted in this project include reviewing
and analyzing the current related systems, constructing a management mechanism of facility
classification on power apparatus, and making decisions for the use of shut-down maintenance schedule.
The maintenance operations are divided as scheduled periodic and accident patterns in this project. The
design of a periodic maintenance schedule consists of facility periods, limitations, and manpower
resources. The design of an planned maintenance schedule should respond unexpected events or policy
needs. As the periodic maintenance schedule is expected, the schedule planning is usually focused on
systems reliable and economic aspects. As such, statistical analysis methods and algorithms are required
while designating systems. In contrast, the accident maintenance is unexpected, unpredictable,
probabilistic, limited by time, and experience useless, its schedule points are first on the time resources
and then reliable and economic aspects. Statistical analysis methods and data analysis are the point for
systems design. However, accident patterns are excluded from this at the current phase due to its
complexibility. Combining with concepts above, this project conducts an efficient maintenance schedule
for power apparatus on scheduled periodic maintenance schedule in which techniques of data mining is
utilized to construct connection rules.
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Instantaneous Voltage: 219.
kW 2.00 Harmonics, Del Only 90 ¥V Angle: 240.
kwar: 0.00 Apparent. Lag Only Current: 3.0

FF 1.00
Press <Esc» to abort
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