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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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Study on Connection Strategy of Renewable Energy Facility in Sensitive Supply Area

Abstract :

Stable power quality is required in the high-tech industry park. The voltage dips caused by a
system event of extremely short time may be likely to lead to mal-function for operational facilities.
Taipower announced Regulations for Renewable Energy Power Generation (REPG) Connected to Grid.
It indicates that the REPG in power quality-sensitive substations connected to the HV system must not
send the reverse power to the EHV system owing to the requirement of ensuring power quality, system
security and impact mitigation caused by REPG.

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 paper investigates the power quality and
REPG.

The achieved tasks include: (1) analysis of the state-of-the-art for REPG in EU, USA and Japan;
(2) exploration of the connection standards and technologies for REPG in EU, USA and Japan; (3)
mendments of the Regulations for Renewable Energies Power Generation Connected to Grid
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The Research of lintegrated Network Platform for Power Supply Equipment Online Monitoring System

Abstract -
There are many different devices and monitoring systems in Taipower power supply systems.
In order to realize the operating status and maintenance job, for example, there are different protocol
and interface for each device such as IED ~ TCG -~ TEC ~ DTS etc, therefore, to evaluate the

integration feasibility of each system on network platform is need. Moreover, to establish the
demonstration system for inquiring operating informatin from each device.
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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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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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The Study of Suitable Communication Media and Infrastructure in Feeder Automation System

Abstract :

This paper presents the commonly used approaches to feeder automation (FA) and introduces a
practical approach to implementing feeder automation that is virtually a simple extension of the
substation automation by covering the feeders. FA is usually implemented either based on a centralized
approach or a distributed approach. Normally a distributed approach is simple and flexible. It can be
implemented in a small scale but can only provide limited FA functions. Instead, a centralized approach
is capable of providing complete FA functions but requires large scale implementation. The approach
presented in this paper is of the advantages of both the distributed solutions and the centralized
solutions. It can achieve all FA objectives without requiring additional communication and hardware
facilities compared to the automated distributed solutions, e.g., the IntelliTeam approach.
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The Study of Intelligent Monitoring System in Substation

Abstract :

The wide area measurement system (WAMS) application technology has become one of the most
important technologies for evolving traditional power grids to smart grids. Some basic applications of
WAMS are in use. However, advanced applications of WAMS including on-line transmission line
impedance parameters monitoring, on-line dynamic rated thermal capacity monitoring of transmission
lines, on-line generator model parameters estimation, response-based special protection system, dynamic
event location and power island detection, etc. are required for evolving Taiwan transmission grid to
smart transmission grid.
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The Research of Voltage Regulator and Energy Storage System Connect with Distribution System
and Connect to Renewable Energy Generation

Abstract :

One of the challenge that smart grid must face is how to connect intermittent renewable resource
to the grid, as the distributed renewable source increase, must consider the stability and reliability. This
report first discusses the distributed renewable source connect to the distribution system and consider
the energy storage system and the voltage compensator. Take Pintung PV plan and Taichung PV plan
for examples and simulate while the voltage variation of the PCC over the limits use suitable reactor
and storage system to improve the issue, and the results show the reactor have better effect. Moreover,
as large amount of renewable source connect to the distribution system may cause the voltage variation
of the PCC over the limits and power reserve and could not promote the renewable penetration. So we
can integrate voltage regulator, reactor and the inverter of renewable resource to adjust the feeder
voltage profile, in addition to enhance the renewable source penetration. If we want to improve the
reverse power issue, could use storage system but now the price is still high, or could utilize the
inverter to limit output power of renewable source.
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A Study on Deployment of IEC61850 Hydroelectric Power Plant
Abstract -

With partial implementation of IEC 61850 standard in this research project a pilot system is
established for monitoring vital information of Shi-Kou hydro power from the master station located in
Hualien city. we aim to get a clear understanding of the full aspects about IEC 61850 standard by
using standard configuration and testing tools to this realistic IEC 61850 system . Our ultimate goal is
to provide some practical recommendations for the company to officially set a practical procurement
specification with full implementation of IEC 61850 standard on Hydro-power plants.
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The Study of Feasibility for Using Phase Shifter in Taiwan Power System

Abstract :

Taiwan power system reliability recently has been received a big ordeal, not only because of the
growing load demand but also the difficulties of power development, construction of the transmission
line, acquisition of right-of-way and substation sites etc. To solve these problems, we usually use the
power system conpensations to improve the reliability. The Phase-Shifting Transformer, can controll
the power flow of transmission line and promote the power transmission ability by adjusting the phase
angle of two sides between transmission line. The purpose of this paper will research the feasibility of

phase shifting transformer used in Taipower system.
This paper, which is about Phase-Shifting Transformer, has studied first the operation theory and

kinds of design types. Then, researched the installations and usage situations of those countries and
regions which use the phase-shifting transformers in the international. In addition, we use the power
system similation software, PSSE, to contruct the PST similation modelthen discuss the powerflow
improvement when installing the PST in taipower system. Finally, made the proposol of the
installation of Phase-Shifting Transformer and the device furnishing recommendation in taiwan power
system.
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The Development of a Malfunction Display System for Wind Turbine

Abstract :

With the input of error code and the output of graphic entity the web based query system of the
wind turbine error causality was developed and installed for the Taichung division of maintenance
department to improve the maintenance efficiency of the wind turbine on fault diagnosis and
maintenance processes. The maintenance database system was built based on the analysis and
integration of the message of the error code, the entity diagram of the database and the logic
the fault component finding procedure. As an online automatic error causality detection system, the
system also combined with an OPC XML DA client program for the capturing of the error event
issued by the SCADA OPC Server.
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The Worksheets Hot Work and Potential Safety Risk Work Subsystem of Nuclear Power Plant 1

Abstract :

Here are many administrative permit in Nuclear Power Plant Il, such as radiation, door lock,
chemical, flare up work permits, potential hazards. These permits need different permit unit to approve
by person with paper. It cause the office efficiency low. Nuclear Power Plant Il 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.

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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The On-Line Examination System of Nuclear Power Plant Il
Abstract -

Our licensed operation personnel, according to the provisions of the Atomic Energy Act and the
factory program book, change according to one of the conditions required to undergo an annual test.
Test execution of the previous year, "Atomic Energy Council pointed out that the selection process of
the exam of the build and test questions, rigorous audit and security measures should be implemented,
the questions overlap rate is too high, and should be developed Limit, in order to comply with the spirit
of quality assurance. The questions by manual collection, processing, screening, the topic and the job
diao effectively save manpower and improve work efficiency, there is great room for improvement.

Online exam and exam system intends to build, improve and enhance the control performance and
save manpower, and can meet the original will "pay attention to improve matters. This research project
consists of the third nuclear plant business logic rules set by the design of the database of the National
Institute of main system and the development of related applications, has been completed, and placed
on the third nuclear plant use, will be extended to other nuclear power plants in the future use .
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Study on Lightning Hazard Maps of Power Grid in Taiwan Area.

Abstract :

In this project, we would further study the magnitude of lightning dangerous currents which will
jeopardize the system operation, we used the basis of the 258,104 cloud-to-ground flashes data in
2003~2010 years from the total lightning detection system, Taiwan area was divided into 4,184 grids
(3km*3km), and we have calculated GFD for each grid. Then the dividing grid was separated into
different category by nature breaks classification, and finally, power grid lightning hazard maps in
Taiwan are plotted using a statistical method. Therefore, different lightning protection countermeasures
are proposed according to different voltage levels, different lightning hazard characters and different
lightning hazard ranks. The result will be vital input information for lightning strike proof design of

transmission line.
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The Study on Network Switching Impact of Underground Power Cable Connection System

Abstract:

The underground-type transmission/distribution systems are widely adopted by TPC. More
and more underground power cables are used. Recently, lots of breakdown cases of straight joints
and/or terminations of 161 kV XLPE cables happened after the Interruption/Restoration process.
This project focuses on investigating the relative effect of restoration process on cable straight joints.
The mitigation method will be proposed.
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Study on Salt-contamination 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 Countermeasures on Prevention Digital Relay Failures Cause by Surge Interference

Abstract:

The transmission systems is in an outages state, in which the mainly caused by either the
abnormal voltage rise or the over-current. The abnormal over voltage could be caused by two types
of faults; the first is the natural accidents like lightning strokes. The other type is the from interior

(of system) interference source including switching surges.

The digital electronic technology has been developed rapidly, many traditional mechanical
elements of the protection equipment and monitoring system are replaced by the electronic parts
gradually. The surge withstand capability (SWC) of the electronic parts becomes an important
factor of power quality. This project concentrates on the surge protection of low-voltage electronic
equipments of system substations. Firstly, the real surge waves of the substation will be measured
and used to set up the ATP model. Then the SWC standards will be surveyed for the investigation of
the actual conditions and the lightning protection strategy presently.
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Analysis on the Synchronization Procedure Limits of Synchronous Generator.

Abstract:

In the past, generator was synchronized manually. The indicator lamp is an easy tool to
achieve synchronization. The lamp is connected across two sides of the generator circuit breaker,
were indicating the voltage and frequency differences. Currently the electronic equipment compare
the voltage and control the generator synchronization. A faulty synchronizing may have severely
damage the machine components, such as loosening of stator winding bracing, blocking, and
deformation of couplings, and rotor shafts. This paper will investigate the efficiency of
synchronization along with possible improvements according to actual cases and the requirement of
synchronization.
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Root Cause Analysis of Cracking Bracket in Siemens Generator Stator.

Abstract :

This project establishes the analysis model of GT32 generator end-windings in
Nan-Pu power station, and finishes the modal analysis and stress analysis. From
modal analysis, the RL2 mode of exciter end may cause resonance in operation
condition. From stress analysis, the maximum stress point of bracket matches the
fatigue crack initiation location. Changing the dimension of strengthening block may
increases the fatigue life of bracket.
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The Study of the 3" Stage Blade Welding Repair in Siemens Gas Turbine

Abstract -

High stress airfoil area being near to root region of the 3rd stage blades, IN-738 cast blades,
cracked due to casting defects and thermal fatigue after 50,000 EOH service in Simen V84.2 gas turbine
of the Nan-Pu Power station. In this study, the combination of the high-temperature preheating and high
power fiber laser power welding technique were utilized to repair IN-738 blades, in order to prevent the
solidification cracking in the weldments and liquiation in the HAZ area. Both the mechanical properties
tests of the repaired specimens and the feasibility of the refurbishment processes were also evaluated at
this study. For the high-temperature laser-powder-welding process, not only high power density but also
low heat input results in a narrow HAZ and produces minimum residual stress as well as redues the
cracking tendency on the workpiece. Therefore, it could be successful to repair the cracking blades of
high stress area using this repaired process in practice.
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Failure Analysis of LP Superheater of the HRSG in Combined Cycle Power Plant

Abstract :

The HRSG of Nan-Pu combined cycle power plant’s units 1, which operated about 18 years,
occurred forced out of service due to a number of LP superheaters broken at the bent section. The roots
cause analysis was conducted by the metallurgical, hardness, and scale composition analysis. It was
confirmed that the failure mechanism was stress corrosion cracking.
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The Research of the 2nd and 3rd Stage Blade Refurbishment in GE Gas Turbine
of Tai-Chung Power Station

Abstract -

Due to poor weldability, it could occur solidification crack and HAZ liquation crack when Inconel
738 powder clad on the Inconel 738 BM without high pre-heat temperature. This study is to find out
parameter of laser cladding with high pre-heat temperature, and use X-ray residual stress analyzer to
watch for changes in residual stress of weldment after cladding and heat treatment, and finally verify the
strength of cladding layer with high temperature tension test and creep rupture test.The results reveal
that the specimen of Inconel 738 cladded with pre-heat temperature of 780~900°C, laser power 1800W
and travel speed 900 mm/min, will get approximate strength to base metal without solidification crack,
so that high temperature laser cladding can be applied in practical repair of the 2nd & 3rd class of GE
gas turbine blades.
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The Study of High LP Turbine Exhaust Pressure at Hsieh-Ho Power Station Unit 2 and 4

Abstract -

For a higher than expected condenser back pressure, there are many aspects which might be
investigated, such as: (1)condenser retubed with lower thermal conductivity material and amount of
blocked damange tubes (2)inlet cooling water temperature (3)tube side water velocity (4)the condenser
heat duty (5)in-tube fouling and (6)air-inleakage. It is concluded that the causes of the higher than
target condenser back pressure are in-tube fouling and air-inleakage. The corrective actions are firstly,
clean the tube side fouling to get rid of this effect. Then, inspect the area of steam flow path with steam
pressure below atmospheric pressure to get rid of the cause of air-inleakage.
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¢ Performance Simulation for Air-blown IGCC Power Plant

Abstract :

The objective of this research is to develop a model of air-blown IGCC power plant to simulate
its thermodynamic performance under off-design operation.

Results show that coal has a lower heating value will produce a lower heating value of syngas
through gasification. But it will have a higher net power output due to a higher mass flow rate. It is
another story for net efficiency. Because it should also be considered the comprehensive effects of net
power output and the power consumption by auxiliaries to energy input. Increasing fuel percentages in
first stage, ratio of air/oxygen flow rate, or ratio of nitrogen/fuel flow rate will result in an increase in
net power output but a decrease in net efficiency. Any increase in ambient temperature will result in a
decrease in net power output and net efficiency of power plant.
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The Research of Vibrations Problems Disturbed Surrounding Buildings at Ma-an Power Station

Abstract -

The vibration problems disturbed the surrounding residents of Ma-An hydro station occasionally.
It was suspected that the source came from Ma-An hydro station. To make sure that the vibration
sources were or not come from the hydro station, the transducers were mounted on the resident
building and hydro station. The vibrations of the resident building could be measured simultaneously

as the load vibrations of draft tubes and pressure pipes.
According to the coherence results of measured data, the resident building vibrations problems

do not come from Ma-An hydro station.
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Root Cause Analysis of Boiler Economizer Tube Failure
Abstract -

The purpose of this study is to clarify the root causes of failure of economizer tube (ASTM SA210C)
which was serviced in coal fired power plant. The failure analysis study include metallurgical analysis,
scale chemical composition analysis and hardness measurement. The results from this study were : 1. A
large number of cracks exist in outer surface of the broken site and also were observed in the new tube. 2.
The chemical composition of the inner scale consists of sulfur and chlorine in the broken tube and sulfur
were detected in outer scale. 3. The hardness in the cold bending area of broken site is HV240~300
exceeded ASTM standard, but the hardness in the straight section is consistent with ASTM standard. 4.
For the new tube cold bended, the cracks were found in the outer surface due to stress raised which
accelerate corrosion attack. Therefore, it was evidenced that the old tube failure mechanism is Stress

Corrosion Cracking (SCC).
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Technical Investigation of Compressed Air Energy Storage

Abstract :

Compressed air energy storage (CAES) offers a method to store low-cost off-peak energy in the
form of stored compressed air (in an underground reservoir or an aboveground piping or vessel system)
and to generate on-peak higher-priced electricity by:(1) releasing the compressed air from the storage
reservoir (2)heating the cool, high-pressure air (3) directing the heated air into an expansion turbine
driving an electric generator.

There are two existing CAES plants in the world (290-MWe Huntorf plant in Germany and 110-
MWe Mclntosh plant in United States) and two additional CAES plants under development (2700-
MWe Norton plant and 540-MWe Matagordo plant in United States). And, several companies and/or
organizations have conducted CAES field tests to determine the competency of reservoirs or to
demonstrate pilot plants.

CAES plants designed for specific applications can provide economic benefit to owners and/or
operators of power generation facilities, and transmission and distribution (T&D) facilities. The
benefits of using a CAES plant to support power generation include the following : (a) Increase use of
generation facilities during off-peak hours (b) Provide ramping, intermediate, and peaking power
during the day (c) Store nighttime wind energy for delivery during the higher priced daytime hours (d)
Provide frequency regulation.

A large-scale energy storage and large-capacity wind power system integration is essential to the
development of renewable energy trends. With energy storage system to suppress the inherent
fluctuations in wind power systems , so that intermittent wind power, highly volatile renewable energy
to become a “controllable, adjustable”, so the closest power of such large-scale development of Energy
scheduling becomes possible.
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The Research of On-site Welding Repair Procedure in Nickel-base Hardfacing Alloys

Abstract :

Owing to nickel-base hardfacing alloy of neauclear-power-station valve seal contained more
amounts of silicon and boron elements, it’s easy to induce the solidification cracking in the weldment
during repaired process. Hence, repaired the nickel-base hardfacing alloy needs to preheat at 400°C,
keep the inter-pass temperature between 400°C and 450°C, conducts the post heat treatment within the
range of 610~630°C and adjusts the treat time according the thickness of the valve.Experimental
results showed both manual TIG and laser powder welding process could succeed to repair the nickel-
base hardfacing alloy and estimate the the on-field-repaired WPS.
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Design and Installation of a Thin-film 10kWp Demonstration PV System at Taipower Headquarters

Abstract -

This project focuses on the installation of a 10kWp grid-connected thin-film photovoltaic (PV)
demonstration system on the roof of the headquarters building of Taiwan Power Company. After
considering the existing appearance, style and condition of the building, the whole PV system
installation was divided into four sub-systems, deployed in four areas. All four sub-systems are
monitored by a centralized PV monitoring system to collect important data such as voltage, current,
power output of PV array and inverter, working temperature of PV array, irradiance, and air
temperature. The centralized PV monitoring system can also provide real-time monitoring data display,
historical data display, and statistics related to PV power output. Moreover, a display board was
installed during this project in response to the national green energy policy. This display board serves
to assist the public in fully experiencing and understanding the operation of the PV system, and further
achieves the purpose of demonstration and promotion of green energy. Display content includes the
power output information of this photovoltaic (PV) system and CO, reduction totals, which showcase
the results of this green energy project by Taiwan Power Company.
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Planning and Establishment of a Thin-film 12kWp solar PV Demonstration Project System
at KuKuan Training Center of Taiwan Power Company

Abstract -

This project is to set up a 12kWp thin film photovoltaic (PV) power demonstration system in one
of buildings of KuKuan Training Center for Taiwan Power Company. The 12kWp thin film
photovoltaic power system is designed with grid-connected function in this work. This project also
plans to construct a monitoring system to collect important information of the PV system, including the
output voltage of PV array and inverter, current, as well as power output and working temperature of
the PV array. In addition, weather information can also be collected such as irradiance, and air
temperature, etc. Meanwhile, this project is to establish a demo system to offer the demonstration of
the PV power system including: LCD real-time monitoring data display, CCD web cam, data collection
server plus remote web access. Therefore, the working status of this thin film PV system such as real-
time monitoring data, history monitoring data, and statistical data of power output can be accessed
online through Intranet, and these data can be shown on a LCD display system.
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Building an Automatic Wind Power Prediction System for Jimen, Changhua and Mailiao Wind Farm

Abstract :

A wind forecast web site should be established also. In this site it can show the wind speed, the
historical data, forecast value and trend forecast map. This can be used as a reference and for future
research.The conclusions of this studyare as follows:1.The use of forecasting techniques can make
wind farms appear more like conventional plant, and has benefits for Independent System Operators,
particularly as wind energy penetrations increase.2.A statistical-based automatic wind power
forecasting system has been established for Taipower’s wind power management and
dispatching.3.The plots in the forecasting system have shown an overall capture of both the timing of
the peaks and troughs in wind speed and their power.
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The Dynamic Simulation and Analysis of Wind Turbine
Abstract :

The project aims to develop the suitable operation mode of wind turbine HARAKOSAN. The
dynamic simulation that is executed by the commercial software ADAMS is investigated by using the
provided component modules of ADAMS, including blade, gear box, generator, cabin and yaw...etc.
under different wind speed, directions, pitch angle and yaw angle. By combining the TIS1-
aerodynamic loading analysis and the TIS1- stress analysis of blade and tower, the suitable operation
mode can be analyzed and thus the suitable operation mode and control strategies can be concluded.
Furthermore, by combining ADAMS and MATLAB/ SIMULINK the open-loop and closed-loop
control simulation of pitch control and yaw control can be implemented in order to evaluate the
developed operation mode and control strategies.
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The Research of Offshore Wind Farm Assesment

Abstract -

The target of this subproject is to collect the topography and geology of the sea bed, the
data of wind, wave, current, Typhone and earthquake of the possible offshore wind farm and
to evaluate the suitable offshore wind foundation. The risk analysis system of the evaluation
of offshore wind farm will be established in this study. The comparison between monopole
and jacket was also conducted in this research. The topography and geology of the sea bed,
the data of wind, wave, current, Typhone and earthquake of the offshore site of Penhu island
are also collected. The gravity foundation is the suitable foundation for the rock seabed of
Penhu island.
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BE | MR AR | BE | BAEE | EEE | BE
(m) (m) (m) (m) (m?) (m3)
1 3.5 3.14 | 0.180 40 1.877 | 75.097
1 4 3.84 | 0.080 36 0.985 35.467
1 4.5 4.404 | 0.048 36 0.671 24.168
1 5 4.924 | 0.038 35.5 0.592 21.029
21§ R Aot 2%
BE | MR AR | BE | BAKE | EEE | BE
(m) (m) (m) (m) (m?) (m3)
1 3.5 3.26 | 0.120 30 1.274 38.227
1 4 3.88 | 0.060 28 0.743 20.795
1 4.5 4.404 | 0.048 277 0.671 18.126
1 5 4.924 | 0.038 26 0.592 15.402
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Wind Field Numerical Analysis of Standard Wind Conditions for Taichung Wind Farm

Abstract -

Wind turbine #2 at Taichung Harbor was collapsed by Jangmi typhoon on September 28, 2008.
The wind turbine structure and operation securities become the most concerned issues nowadays.
Wind field numerical analyses were carried out according to IEC61400-1 international standard wind
conditions. From the results of wind field analysis, we get the details of wind field distribution of wind
turbine nearby, and further enhance the operation efficiency of the wind turbine. Plus considering the
influence factors such as rotating centrifugal force, they can be used to calculate the structural stress
and life, help us make operation safety judgments, reduce the unexpected probabilities of damage and
maintenance costs. Finally they will be sufficient for the important reference of operation and
maintenance.
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A Study on the Characterlstlcs of S|I|con Nanostructure Solar Cells
Abstract -

Semiconducting nanowires have attracted attention due to their promising electrical, optoelectronic,
chemical and mechanical properties. In addition, with a reduction in diameter d, Si nanowires exhibit
quantum confinement perpendicular to the growth direction, which results in unique electronic and
optical properties. In the study, we fabricated Si nanowire solar cells with highly light trapping structure
and with radial p-n"/p-1i-n" junction instead of planar junction cells. Nanowire array were prepared by
VLS process using Au catalyst metal and then were grown in a Load Lock chamber. We investigate the
structure factors that might affect the efficiency of the radial junction solar cells. The main content
include : 1. Characteristic analysis and processing of Si nanowire synthesis and emitter (n*/i-n")
deposition. 2. Ga-doped ZnO top electrode fabrication by Atomic Layer Deposition process. 3.
Fabrication and performance testing of the Si nanrwire solar cells(p-n"/p-1i-n’).
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Properties of CLSM Separation Dike Using Coal Ash

Abstract :

To 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.
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The Green Building Material Made from Coal Ash,Oil-fired Fly Ash and Waste Catalysts of SCR.

Abstract :

The byproduct processing of coal-fired oil-fired thermal power plants in smoke NOx—> N2
selective reduction catalyst (SCR) of resources, coal ash quality operation ring true are made of black
high-carbon high-speed rail as the inferior quality of coal ashTao embryo. The putties of nickel oxide,
vanadium oxide, and waste SCR ofTiO2 doped with, after after Shuimo refine the use of oxidation and
reduction atmosphere, made of a composite of visible light type of advanced catalyst materials, asGlaze
additives, developed into a visible light activity of the compound catalyst. Purifying effect as ammonia,
benzene, formaldehyde, lightweight ceramic green builtOf timber such, the use of low-quality coal ash,
putty and waste SCR mix up more than 90% -97% of the total content. Meet the low-temperature
operation, to open a low-Carbon recycling process. Such green building materials life cycle assessment;
LCA (Life cycle Assessment) from the source material,Processes, use of recycling use, great economic

benefits of green products.
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Promotion of Biofixation of Carbon Dioxide by Heterologous Expression Genes

Abstract :

Spirulina is rich in protein, amino acids, vitamins, unsaturated fatty acids and other biologically
active substances which can be used as an important potential source of protein for human and
animals. In addition, Spirulina’s short growth cycle, large-scale farming and photosynthetic efficiency
Is 2-3 times the general crop. Taking advantage of spirulina high solar energy conversion rate, can not
only consume the carbon dioxide in the atmosphere to achieve the purpose of reducing carbon, but also
convert fixed carbon dioxide into bio-quality. Spirulina as bio-energy research and development
having attractive prospects for development.
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The Study of CO, Adsorption and Reduction Reaction
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. According to TPC Sustainability Report, the GHG
inventory of TPC was almost 30% of national emissions. Hence, the effective greenhouse gas emissions
reduction has become an important management topic for Taipower. The target products of TPRI’s study
of CO, utilization are hydrocarbon energy products instead of chemicals. This project aims to prepare
catalyst and to manufacture high valued hydrocarbons from CO; . Then the purpose of CO; reduction and
utilization can be achieved.
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Assessing Geologlcal CO2 Storage Amount by TOUGHREACT

Abstract :

The objective of this study was to establish the estimating techniques to assess geological CO2
storage amount, and to explore and evaluate the feasibility of offshore submarine basement storage
methodology, as reference for carbon dioxide storage issues. To facilitate the process of estimation
work of this project, a evaluation program was developed to estiamate the injection rate. At first the
empirical parameters should be input with the graphical interface, then press the RUN button to
calculate the injection rate (Flow rate), in addition, once the total amount of CO2 injection at year or
day base, the number of injection wells required could be obtained.
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Development of SOFC Stack Technology and Establishment of Measurement Technology

Abstract :

Solid Oxide Fuel Cell (SOFC) is expected as a new large scale energy source. It has many
advantages to other fuel cells such that many kinds of fuel gas can be utilized and with highest power
generation efficiency. This research promote solid oxide fuel cell single cell to stack by (1) Plan and
design 3-layer intermediate solid oxide fuel cell stack (2) Development of solid oxide fuel cell glass-
ceramic composite selling materials (3) The flow design and matching coefficient of thermal expansion
for interconnector. Furthermore establish solid oxide fuel cell measurement platform technology is the
way to judge solid oxide fuel cell stack performance. We establish solid oxide fuel cell stack
measurement platform base on the single cell solid oxide fuel cell measurement technology.
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Protential Yields and Properties of Protein from the Biofixation of CO, with Microalgae

Abstract -

Because of the excessive discharge of global CO, emissions, we are facing an ever more
serious greenhouse effect and other environmental problems. In addition to limiting CO, emissions
within reasonable constraints, the conversion of carbon sources into usable chemicals or sustainable
energy sources is becoming a focus of the utilization of global biomass resources. In addition,
biological productivity was shown to have the single largest influence on fuel cost. Different cost
analyses led to differing conclusions on fuel cost. In this study, flue gas from a power plant
smokestack was applied to culture Spirulina platensis algae. Then, by applying simple experimental
procedures, high-purity C-phycocyanin (C-PC) could be isolated. The results showed that C-PC
protein has immunomodulatory bioactivity and anti-cancer properties. As was pointed out above, C-PC
protein from Spirulina platensis for the health care and pharmaceutical industry is potentially very
large. The result of the study offered the opportunity to practically enable a viable and sustainable
algae-based biofuels and co-products industry.
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Evaporation and Membrane Hybrid Sea Water Desalination System and Sea Water
Pretreatment System Evaluation

Abstract :

In order to ensure that the Dalin power plants water sources, that is planning to build a evaporation
desalination equipment to meet two 800MW turbine power generations, but to achieve water plan
commitment of water recovery rate of 12.47%, the need to rely on evaporation method and reverse
osmosis membrane integration system. For reduce investment costs, improve water quality, reduce land
and equipment requirement for demineralizer plant, and to increase the water recovery rate. In this study,
we know the integration system has lower cost, and the optimal capacity ratio of evaporation method and
reverse osmosis method is 1: 2. For the pre-treatment method, it is recommended that using 3 pm filter
bag for water production amount, but using microalgae aquaculture wastewater for boron removal.
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Integration of Water Treatment System and On-line Monitoring System

Abstract :

This study attempted to implement the on-line analysis and monitoring system for the material and
water treatment testing equipment of supercritical unit and to integrate the online performance monitoring
systems of various water treatment plant built. Comprehensive functions for remote monitoring system
have been implemented at first, including data acquisition - data storage - data search -~ charting and
analysis Thanks to the capability of web accessing, users could watch the system condition through
Internet or Intranet. In order to share research results with related business units in TPC, a supercritical
technology seminar was held on June 13, 2012, including the visit of the supercritical water quality and
materials laboratory. In addition, the knowledge platform of hydro and thermal power technology was also
applied as a communication interface to facilitate the smooth entry into the supercritical era.
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Evaluation of Vanadium Redox Flow Batery Using in Renewable Energy Storage

Abstract :

The purpose of this study is to evaluate the feasibility of vanadium redox flow battery (VRFB) in the
application of renewable energy storage. In comparsion with other kinds of storage facilities, VRFB is
particulary useful in that the power function is independent from the energy function. In first part of this
study, the development status of available power storage technologies including mechanical energy,
chemical, and other energy-storage technologies were briefly reviewed. Then, two types of kW class
renewable energy storage system have been installed and tested during this study period. One of them is a
1 kW solar photovoltaic with 3kW lithium iron phosphate battery, the other one is a 1.5 kW wind power
generator with 4 kW vanadium redox flow battery. Furthermore, a two-dimensional stationary model is
applied to describe a single all-vanadium redox flow cell. Diffusion coefficients of the vanadium ions
across some commercial membrane for VRFB are measured by UV-visable and electrochemical method
as well .
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System Evaluation of Hydrogen Purification Technology and Fabrication of Material

Abstract :

In this study, we have established several purification methods of syngas from natural gas reforming,
methanol reforming and water electrolysis. Various preparation methods of the key materials are also
developed in this study. With the aim of this study, one can improve the performance of these key
materials in original purification system. Important operation parameters of the system, such as feed rate,
output rate, purity, temperature and pressure are also studied in this study. Based on the results of this
study, we have established evaluation techniques for the purification process and for the material. These
capabilities can be used for renewable energy developing in Taipower Company in the future.

IR R AR &

‘;/?F} %&ﬂ‘ﬁ’sb/%l" m’?c‘l‘ﬂﬁ‘"m—,/%lmrﬁ}ilﬂiﬁ AT Y X | e AE B 23355”& 2> 3
BodllAEE LR ERBRSHEHLAZFELNRE .T\ml’p 32 - IGFC (Integrated Gasification
MdCdDA@ﬁﬁﬁ*ﬁﬁaimﬁﬁ {%%ﬁ#%?ﬁﬁﬁ?ﬁgﬁi—’ﬂﬂiﬁﬁﬁﬁ
gﬂ?éiaﬁﬁﬁﬁﬁﬂ”wﬁ’ﬁiggié5&$~%ﬂ WAMHTE R o ArF T
T d f it ipM B 2 g PEENT S5 Ptk RSB R2Z G F A pMBEIFERG T2
ek VMR A FRARSEEE T R LA MG RS S R T LS
ﬂ:ign»;ﬁi»}g 418 o

A%z H R

RBFHLUFERRTCER  FL§HRE RN T)IPAEEZ K23 > ALV E R
%f@‘“ﬁéE’ﬁ&+*“a4%wm*ﬁ%~1%%ﬁﬂ$ﬁi*’%E%Qﬁ@$%ﬁi
Bk AR RE P HFEFRA (M 0bar) 0 FRECIE 2 BT FFE o AL EGNR

Eﬁ

%%ﬁﬁ%rmﬁ%»$?ﬁ\&% %ﬂ*“7ﬁgw¢%’wd* g’@@@%(ﬂw
C) BREEHAFAPRINFENSTEFESA o AL BEed 2 HFFFERKRK(Y
250°C) > v X R g £ 2 B 4 7 iR ﬁoﬁ#ﬁg BRI E o)A R
WA G ‘\:ﬂi%”l"fé ?%ﬂ\ Fe B oo j‘pibal’#pll“/ﬁ']pén Fﬂ—rf;é_gl(%ik;f‘ ‘gﬁ%-é- A
KT FR)E S R > DA FMEPREERTEE EE - B oy P E B i\%ﬁ
316L % 34 & 4hsm - ’@iﬁzé *‘a’:éa;‘iié B ORBEEGKE KR E o WERS Hiv’v‘frm‘n‘f iz o
kv - HEHR G ;x*n GBI TN R HRAENT AR BRRT B2 it ﬂiﬁ
BT FHAcH RS G s ﬁﬁ A e TS B(EREE AT CHRECER SRS
2B it iy %:B%?G‘P@ﬁﬁﬁzﬁﬁﬁJ’uﬂ%%%éﬁﬁﬁiﬁﬁzﬁﬁzﬁo

; S, L

i’ % fL ptir‘]nhgg |L4~,,IJJ_,} -}a-]—,,,, ;é%mf%ﬁa_%_ ;{1
FrAR " EERBFT %R a 243 22

LR G R o =

-57-



f17 ERCEFRF S PR RRE

Study on Biomass Torrefaction with Flue Gas of Power Plant

Abstract :

Biomass energy is a kind of carbon neutral energy. According to the data of International Energy
Agency, biomass energy is also the fourth largest primary energy in the world. For CO2 mitigation, the
development of biomass energy is an important work in the future.

Utilizing the raw biomass material as a fuel directly would cause several problems, such as its
high moisture content, poor grindability and lower energy density, which make raw biomass high cost
in transportation.Recently, for improving the biomass property, torrefaction process is developed to
solve these problems.

Until now, many torrefaction processes have been developed. But most of the processes faced
high energy consumption and high cost problem. Therefore, the torrefied biomass is difficult to find or
very expensive in the market. These problems caused utilization of biomass limited.

In this study, we try to use the waste heat of flue gas from boiler in the power plant to torrefy the
biomass for reducing energy consumption and opetrating cost. This idea of torrefaction is expected to
increase the application of biomass.
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Wind Turbine Tower Corosion Detection

Abstract :

A three phase of the wind turbine project, a total of 161 large wind turbines join Taipower duty
service unit, to enable them to function in accordance with regulation, the establishment of appropriate
maintenance plan is the first step, but batches contract to build,by different manufacturers to provide
the crew, the maintenance plan should take into account the characteristics of individual units, prone to
unplanned damage components, is bound to become a security distress, this established Wind turbine
tower corosion detection recommendations technology can improve the reliability of equipment
operation and promote the application of the subsequent wind projects daytime.
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The Analysis of Generation& Purchase Cost and Time of the Use Rates for Taiwan Power Company

Abstract -
In this analysis, determining the generation cost of Taiwan Power Company (TPC) and TPC
purchased power from Independent Power Producers (IPP), Cogenerations and Renewable Energy
during 2008~2012, is in order to calculate the generation& purchase cost of seven time-segments and

compared with time of the use rates.
The results obtained not only verify the analysis, but also provide a practical reference to facilitate

the reasonable electricity price.
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Fukushlma Nuclear Disaster on the Domestic and International Energy Policy
and Power Industry Management Analysis

Abstract :

The main objectives of this study are as follows:
1. Analysis of the impact of the Fukushima nuclear disaster on the world of major national energy

policy.
2. Analysis of the impact of the Fukushima nuclear disaster on the Taiwan Power Company.
3. Develop Taipower's response to the Fukushima nuclear disaster countermeasures.
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Hourly Scheduling of Power Dispatch

Abstract :

This study establishes different power generation patterns based on generation records between
2006 to 2011. With hourly load forecasts, deducting hydro, renewable and cogeneration to obtain the
amount of thermal power generation according to the power generation patterns, It’s helpful to make
hourly power production plan to grasp reserve margin, fuel usage and generation cost.
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A Study on Carbon Asset Management
Abstract :

Taiwan Power Company, as a state-owned enterprise, is facing tremendous pressure in the face of
the forthcoming GHG emission reduction legislation in Taiwan. The aim of this project is to assist
Taipower to establish carbon asset management strategies to ensure sustainable development for
Taipower. There are 3 major items for this project - 1) carbon market updates and future prospects, 2)
monitoring and verification of photovoltaic projects, 3) carbon price simulation.
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The Study and Primary Establishment of Risk Management System for High VVoltage Motor Asset

Abstract :

The motor asset risk management has the similarity with person's health examination, therefore
the so-called asset risk management, is quite easy by person's health examination showing to
understand, First, human body's risk management, is by way of examines the center healthily, carries
on each kind of healthy project the inspection, has the data, undergoes the diagnosis, proposes the
health examination report, The similar truth, regarding the asset risk assessment, has “the accident risk
indicator” according to the theory, “the accident to attack the target” and “the accident has the
probability target” three important attributes. This research first is carries on motors basic document
and the examination material collection, provides the unification the motor risk management form
similar healthy physical chart, for various units fill in and list. Therefore the asset risk management
may calculate the company overall asset risk sorting, the accident to attack the target and the impact
has the probability target distribution map, May make self-criticism an all-around to the asset
equipment's state of health, may achieve plans beforehand, resources reasonable assignment and
strengthening management and operation..
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The Study of Statistics Information System and Database for Taipower Company

Abstract -

As information technology develops over time, Statistics Annual Report of the annual information
presented editorial guidelines will be established and included in the annual report in order to
accelerate data aggregation operations, and improve data accuracy and save manpower. Meanwhile, it
will assess whether or not to build information application systems and databases, and to assess the
feasibility of reporting by the network and system access. In order to strengthen user experience in the
system’s review and analysis functions, this study should construct a user friendly statistical
information system which will provide information analysis and decision making support upon the
completion of this project.
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The Study and Primary Establishment of Risk Management System for Switch Equipment

Abstract :

The switch asset risk management has the similarity with person's health examination, therefore
the so-called asset risk management. First, human body's risk management, is by way of examines the
center healthily, carries on each kind of healthy project the inspection, has the data, undergoes the
diagnosis, proposes the health examination report, The similar truth, regarding the asset risk
assessment, has “the accident risk indicator” according to the theory, “the accident to attack the target”
and “the accident has the probability target” three important attributes. This research first is carries on
breakers basic document and the examination material collection, provides the unification the breaker
risk management form similar healthy physical chart, for various units fill in and list. Therefore the
asset risk management may calculate the company overall asset risk sorting, the accident to attack the
target and the impact has the probability target distribution map, May make self-criticism an all-around
to the asset equipment's state of health, may achieve plans beforehand, resources reasonable
assignment and strengthening management and operation..
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Analysis System Development and Application of Ancillary Service Cost

Abstract :

This article presents an analysis system to analyze the ancillary service amount for power system
operation. It read records from Energy Management System and estimates the amount of different
ancillary services which are provided by available power units. The results obtained not only verify the
analysis, but also divide generation cost into energy and ancillary service. Thus; it could compensate
the units for loss of generation efficiency in order to provide ancillary services.
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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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Development of Monitoring and Identification Information System for Customers Electricity Energy

Abstract :

This project proposes and applies both microprocessor integrated with wireless communication and
pattern recognition techniques to establish GPRS/ZigBee based electricity theft monitoring and analysis
system. The proposed system supports the reference meter which is installed on electric pole with
GSM/ZigBee based data acquisition and monitoring module to collect the power parameters (such as P,Q,
I, KWH, and KVARH etc.) to compares with those data stored in CIS database. Pattern recognition
technique is applied to identify the possible illegal electricity customers and their relative information (the
amount of electric consumption and occurred time duration) to further provide the basis of prohibition
and compensation such that the deterrent force for electricity theft behavior can be created.
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The Development of Integrate Management System for Design and
Maintenance of Overhead Transmission Line

Abstract :

This research is mainly using modern network database technique to promote the working
efficiency of the power company’s overhead transmission system design and maintenance. At present,
the Taiwan Power Company adopts the way of half- manual operation on the overhead transmission
system design. Although some calculation algorithm has been compiled with Microsoft Office Excel or
other software, and this phenomenon leads the whole operation work to failure efficiency promoting.

Therefore, for improving the disadvantages mentioned above, the first step to do is taking the
relational database as each data item’s storage and management mechanisms. In this case, the efficiency
of data processing can be widely improved and the cost of data management can be widely saved. The
database design is going to use the pre-stored procedure to automatically update the latest daily data
variation, and designing simple relational tables to promote the management efficiency. This research
will take web-based network interface as the operation window of design and maintenance work group;
letting a verity of relational works to process simultaneously, hence the working efficiency is
accelerated.
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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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Study of the Dlstrlbutlon Planning Integrated System

Abstract -

This project is to develop the Distribution Planning Information System (DPIS) to support various
Kinds of distribution planning functions. Taipower has already completed the Distribution Mapping
Management System (DMMS) in all of the district offices. By retrieving the information and connectivity
attributes of distribution components, the distribution network can be determined, which can support
distribution planning effectively. To enhance the accuracy of system planning, the actual historical data of
distribution feeders and automatic line switches are going to be retrieved from the database of DDCS and
FDCS. The loading of each service zone can be determined by retrieving the customer information in the
database of New Billing System (NBS), and derive the load characteristics based on the monthly power
consumption, service type and demand contract of customers in the service zone.
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Development and Implementation of Remote Supervisory Control System for Weather
and Salt Fog Pollution of Transmission Line

Abstract -

This purpose of this paper is to establish a remote supervisory control and data
acquisition(SCADA)system which integrates analog/digital data of weather, insulator leakage current,
with image signal of insulator discharging image to monitor critical transmission line real time. The
functions of proposed remote SCADA system are divided into two portions, the first portion of the
proposed system is embedded system based data acquisition, supervisory, control and communication
unit, in which data acquisition interface circuit contains circuits of analog input, digital input/output
and image input interface. This unit is in charge of logging the operation status of weather parameters
(temperature, humidity, rain, dew point, wind speed and wind direction), PV and wind hybrid power
system (V, |, operation status and fault alarm) parameters, insulator leakage current and insulator
discharging image. The second portion of this proposed system is to develop back end system located
at power supply district, in which it contains windows based communication functions and web based
database data management interface and man machine interface to form remote SCADA back end
server. Another key point of this paper is to collect the parameters of tower weather, PV/wind hybrid
power system, insulator leakage current and insulator discharging current image signal. Meanwhile,
pattern recognition associated with linear regression technique is applied to analyze and establish
pattern relationship between weather parameters and insulator leakage current and discharging current,
and pattern relationship between insulator leakage current and equivalent salt deposit density.
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Studies of Feed-Transformer Connection Check

Abstract :

The ministry of economic affairs approved “the power supply reliability 999 plan” at July 2005,
brings into the administration goal, and assists and supervises the electrical industry to promote the
power supply reliability by the formation and implementation of the policy, in which electrical power
distribution system power supply reliability is to impel “Customer Experiencing Multiple
Interruptions” as the inspection standard of the power distribution power cut working plan. To achieve
this policy goal, Taipower company must have the complete subordination relationship between the
user and the pole transformer, the feeder, and the host transformer to carry on the power cut working
plan. The feeder and the transformer connection is determined on live line using radio technology,
obtains the correct correlation data at any time, and can promote the satisfaction degree of the user.
This method is also applied in the low voltage accidents, assists staff to find the failure transformer in
the scene, avoids erroneous judgement to affect the power supply of the other users.

BPr® P~ F 0

)=z %%
fem A ARBRERER L FREMpF AR LPARZ BT S A mRARp L RR
Ep R R KR 'i’*f?-i'lﬁ Fliadmsldet 20 Lob g AT aphs A b ¥ IEAR
U ERREMN G PPRYLFLEE  pRAIT AR RRELY SRS LY
ﬁi‘Pf"’Q*ﬁ%mTP%*$L:4ﬁ?ﬁﬁ£%@?*@@ﬁ§%@$?¥5§%
wﬂ7’meﬁﬁﬂ%$$@%¢%@wW?%@$&%ﬁﬁﬁipf’”éi‘Tﬁi§€’
A oI BT AR AT o

(=)B b
LR E AR L TR T RRE A AHEL -
2 BE RS R RRE LD
3- 4R AP EERE R ﬂ}m#mﬁgﬁo

’
I~

“)J

(2)*
1R E T RBER Y AHEE
(1) * HERFTEAHD GPS pF > AH T ¥ FUEIET TR ART R B- Zp
GApBHMEEER > R BRTUREEY 2 T .
QPERTTERTRIT AT ERIFRITLRET AT TR BRI T ERE
WEL 0 ML TR o ¥R T R A HRRIE (T2 % B (T A o
(3) P @ b #70 B(CB)A LB (F FTU A CB)S 2 /At A e L R R ER RS 2ot
’%i’ FR AR fe T R ENE > Ao TR TR B (T2 2 Rk (T .
(4) Lo S AL AR ] RS RS T AR -
(Qﬁ*”**”%ig@mﬁﬁﬂ’i A ERRE ARV ERARE A 5 A
Tod-H E Rk
6) #&ip1 £ 3% 2 n%*? S RN S
()P AEEFF ZREBLT DFE 0 blde 1 600V 3 5 5 ~ 600V AR F2E ~ g dd 3+ 59
%R R R R o
2 AP R B AR B B IS Bk S
(1) * 553 OMS & i J (3 & i s st A R 95 2 FA2) o
(a$gﬁﬁ~%’%@%wh%%ﬁﬁﬁﬁﬂxwﬁﬁo
78



X%z Hpe
1v 22 THMRERTSRERLAMES |~ TAR-RTSREAMUMBESD S5 B5F -
27 AFFVEAIEVRAELSPB AR R GRS LT BREM L 2 0 12
OMS p & RIF kst it > 3 a1 8% 1 BT T MR PP 3 paa
3T LR R HA 0 R RT AR T LR RE RS

’

B2 fod %R Ehg R ERESR

FLAR AR RELE AN

79



RLrLRREEE

R RFa R

Development and Application of Substation Main Transformer Energy Saving Strategies.

Abstract :

This purpose of this project is applylng inverter control technique and heat pipe to establish a
transformer energy saving remote supervisory control and data acquisition ( SCADA ) system in
order to save energy without violating transformer operation constraints. First, main transformer fan
group control modes which consist of both group-section control mode and inverter control mode are
established to achieve the effects of energy saving and temperature reduction. These two control modes
are implemented by applying programmable logic controller associated with software program and
thermal electric components. Furthermore, backend of proposed system which contains windows based
communication programming and web based database data management programming as well as
interface programs will be designed and finished. Meanwhile, backend server man machine interface
and periodical tables are also designed to implement entire proposed system. Besides, the second part
of this project applies heat pipe to speed up the heat dissipation rate of insulated oil in order to reduce
the fan’s electric energy consumption and then to save energy. This part first establishes cooling
system of main transformer as well as separate and integrated heat transfer models for heat pipe and
proceeds heat transfer simulation in order to decide proper connected method. Furthermore, design,
implementation, and on-site installation of heat dissipation are also executed.
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A Study and Analysis of the Operational Methods for Inspecting the End-user’s Power Facilities

Abstract :

Due to the rapid pace of industrial and commercial development in recent years in Taiwan, the
life quality of people has been gradually improved and, consequently, the consumption of the
electricity has gradually increased every year. The reason for this increase is that people have
developed lifestyles that rely more and more on electrical device. Therefore the safety of user’s the
installed electrical equipments has obviously becomes a very important issue. In order to avoid
overuse, deterioration and damage to equipment caused by outside forces that could lead to
accidents, the main content of Article 43 of the Electricity Act stipulates T The installed electrical
equipments of user’s shall be inspected and tested once every three years and the results shall be
recorded 5 to ensure the safety of user’s electrical equipments °

According to the current FElectricity Act; , Taiwan Power Company has to implement the
In-service Inspection and Testing work of users’ Electrical Equipments . However due to the
concern about people’s rights to privacy and societal increase in independence , the chance of users
cooperating with the inspection plan is quite low, and, in fact, users have even questioned the
legitimacy of the inspectors, which makes the inspection work quite difficult. So it is necessary to
contact further investigation into the suitability of the In-Service Inspection and Testing work of
Electrical Equipment, including related items such as inspection units, inspection items, inspection
methods and the required manpower.

In several developed countries, the In-Service Inspection and Testing work of Electrical
Equipment has been implemented for many years. The main points of this study are : 1. Discussion
about the current regulations and working practices for periodic In-Service Inspection and Testing
of Electrical Equipment. 2. A survey of how In-Service Inspection and Testing of Electrical
Equipment is carried out in Western and Asian countries to understand the basis of those countries’
inspection laws (including penalties) and their practices of periodic inspection.

The information collected will be used to conduct a comparative analysis with current
domestic current inspection. Suitable suggestions will also be proposed for future reference for
amending the relevant laws and regulations to improve the user’s electrical safety and to promote
Taipower’s service quality.
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