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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 Study of Electronic Transformer Used in the Intelligent Substation

Abstract :

The current transformer (CT) and voltage current transformer (VT) used in substations are huge
and have the saturated, ferromagnetic resonanceuse problem. Since the Company hasn’t had the
operation experience of ECT, EVT, this project will study the electronic transformer in the intelligent
substation and build the future of smart grid construction.
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Testing and Reviewing Plans for the Parameters of Generator Models

Abstract :

Because the electric system of Taipower is increased day by day, no matter generating set, transmission line,
and transformer in substation, have especially already set up and increased aircrew's model parameter newly to
use the number value that the producer offers in the part of the generating set, also there are no materials that a
producer offered in the old aircrew, can only use typical value to substitute. Because the model parameter
surveying value of system analysis, the accuracy of analysing the result of incomes remains to be discussed, so
carry on the fixed quantity on the spot and examine the parameter of models to the systematic generating set,
apply it to system analysis as the very urgent important affair.

The purpose of this research is to set up the fixed quantity of model parameter of an electric generating set
and examine and confirm the technological platform, so as to ensure the accuracy of follow-up systematic
simulation, this report carry on the discussion of the testing of pamemeter of generator examine, the excitor
systematic parameter ,and the governor systematic parameter. We also verified parameter of utilizing DSATools
software, used to confirm the rational and accuracy of relevant parameters.
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Enhancement of the Stability of Third Nuclear Generation Plant

Abstract :

With the increasing of the demand for electricity, owning a comfortable and convenient
electricity environment, the interconnected power grids and plants scale has been amplified. It
gradually rises to power grid reliability and stability on the safety of the problem. On south of Taiwan,
there are three main power sources, 3rd Nuclear power plant, Talin and Hsinta thermal power plant.
Because 3rd Nuclear power plant excitation response than bad, affecting power grid transient stability.
This paper mainly discusses the transient stability include 3rd Nuclear power plant and their area to
meet the demand of electricity supply and their regional stability. Firstly, we validate the generator
parameters using the stage testing data and estimate the response ratio of excitation system. Secondly,
we simulate the transient stability problem, critical clearing time, by using PSS/E in that region.
Finally, we introduce some transient stability improvement programs to serve as a reference for
subsequent improvement.
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Study for Setting Software of 345kV/161kV Transmission Line Distance Protection

Abstract :

As the 345kV/161kV transmission line network system has been larger and more complicated,
and the number of the brands of the protective relays in the transmission line network has grown

increasingly, and also the setting of relays has been more complicated.

In order

to meet the

requirements of networking, windowization, Personal-computerization and flexibility, in addition to
the current 345kV/161kV transmission line distance protective relays setting software of Taipower
company. This project proposes an advanced program to enhance the power quality and security of the

Taipower 345kV/161kV transmission line network system.
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The Study of Operation Tranning System
Abstract -

At present, the simulation course which is now progressing in the Taiwan Power Company for the
ADCC dispatchers is limited to the quantity of the simulators and the lack of case studies, thus lead to the
training results with limited success. Besides, the simulator operating interface is not quite similar to the
existing SCADA system; therefore, the actual operating experience is unable to establish for the trainees.

To improve the disadvantages stated above, this project is going to build the web-based OTS, and
the new OTS simulation module will be designed to have the same operating interface with an actual
SCADA system, and added up with the simulation function of the PSS/E power flow calculation. In
addition, for effectively supporting the new OTS function, this project will establish a power system case
analyzing database to help effectively manage and store the related analysis data. Meanwhile, to meet the
requirements of the trainees, this project will through combining standards of SVG and WebSocket via
JavaScript, the page presents the interactive effect and fulfills the real-time communication needs of the
server side. Furthers, the server side is developed with the web application program and WebSocket server
program with Python language to satisfy the requirements of opened, real-time and the connection of
PSS/E and API.
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The Study Power System Analsys and Low-Frequency Relay Settings for Chi-Lin Power Plant

Abstract :

Lieyu Town an independent island of Kinmen is classified to island power system. There are no
connectable power grids but its power source is dependence provided by the diesel generators of Chi-
Lin power plant. Diesel generator system frequency with the small size of load swing significantly
easily at disturbance or fully unload when it too late to respond. In this study, the measure diesel
generators parameter and get a setting parameters of diesel generator after proposing and validating.
And then, the power system by simulation software PSS/E and compare the frequency variations of
power system after a turbine tripping. | provide the simulation analysis results to on-site operation staff
and further propose this low underfrequency relay setting that it can reduce the chance of load shedding.
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A Study on Implementation of IEC 61850-based Digital Substation
Abstract :

Coordinated with the smart grid planning policy of Taipower, in this research a pilot system with
full implementation of the IEC 61850 standard will be built in the end of 2014 for evaluating the
interoperability and the functionality of protection, control, and monitoring in an IEC 61850 based
substation. The remote station will be in Shin-Sir D/S, while the master station will be located in Wu-
Fung. In the first phase of this project, an IEC 61850 Lab had been built. With different manufacturers’
IEDs, gateway, HMI systems, software simulators, system configurators, and protocol analyzer, some
IEC 61850 related training and experiments had been done in 2013.
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RTTE S Rk % 5k * [EC618502 72 2§ #5382 & 3
The Research of Substation Monitoring and Protection System Construction Mode
by Using IEC61850 Architecture

Abstract :

The future trend for the monitoring and protection systems of substations is definitely moving
towards the IEC 61850 architecture for the advantages of digitization, smartization, networkization,
and standardization, etc. Moreover, the architecture aids to monitor and gather substation operating
status and information, and realize to perform condition based maintenance (CBM). As a result, many
countries such as Europe, US, and Japan are actively developing and implementing substation
monitoring and protection system that conform to the IEC 61850 standard. This research aims to
analyze the feasibility of construction modes in monitoring and protection systems by using the IEC
61850 architecture in different levels of substation of Taipower Company.
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The Development and Application of Mobile Devices

Abstract :

Laptops have held the dominating position for portable devices; however, it is likely to be
replaced by mobile devices in the near future because of the distinct characteristics of convenience,
mobility, and positioning ability. Related application programs are being developed rapidly
because of the dramatically increase in the number of mobile devices. If the real-time monitoring
devices on site can be integrated into the mobile devices, staffs will have the ability to be informed
with the practical situation without delay. The application is developed in both of the most popular
platforms today, namely iOS and Android, written in Delphi programming language. The
temperature, humidity, PLC communication, and power supply conditions of the server rooms in
the TPRI Gongguan section and Shulin section are monitored and stored in a server and are
accessible to the mobile devices. The statuses are updated every 15 seconds, and in case of errors,
messages are broadcasted every five minutes and stored every 15 minutes. For security measures,
this program is only accessible via the VPN channel of the company.
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CIM(Common Information Model) T # & & & 3w 3

CIM (Common Information Model) Information Integration System

Abstract :

In the past decades, the information systems of power companies were independent systems built
in different eras with different technologies. However, with the rapid growth of IT technology and the
demand for high quality of power, the information exchange between power systems has taken the
high priority in development of power area. The main purpose of CIM (Common Information Model)
is to format the semantic and syntax of CIM models, e.g. IEC 61850, IEC 61968, and IEC 61970
standards. Those standards were set to discuss the substation digitalization, the applications of various
systems that must exist within the CIM data conversion process. In order to achieve the items
aforementioned, it is necessary to explore what applications can be used on the Taipower company
system, and understand how the standard UML (Unified Modeling Language) is described.
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A Study of Specification Adopting on Wind Power ICT Standards

Abstract :

The purpose of this research is to provide some recommendations for the  company to
determine whether or not to adapt the IEC 61400-25 standard on procurement specification for wind
power SCADA system. This study had been scheduled into two phases: In 2013, we did a survey on
the usage cases of IEC 61400-25, and built a basic laboratory for the simulation and testing of
IEC61400-25 and OPC standards. In 2014, the project will go on research on the integration of wind
power information in OSlsoft Pl and IEC 61400-25 system, as well as the information mapping on
IEC 61400-25 and smart grid related CIM.
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The Research of Construction for 22.8kV Level Overhead Distribution

Abstract :

The voltages of distribution feeders used in Taiwan are divided into 22.8 kV and 11.4 kV
levels, while the installations are divided into overhead and underground power distribution,
which 22.8 kV voltage level is only implemented on underground distribution lines.

To improve the power supply capacity, to reduce line losses and to simplify the voltage
level, Taiwan Power Company intends to increase the distribution feeder voltage rating from
114 kV to 22.8 kV level comprehensively. Therefore, this project which studies on the
installation of 22.8 kV level overhead lines is proposed.
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A Training Plan to Enhance the Information, Communication and Supervisory
Control Technology Capabilities.

Abstract :

In our company, most of the application systems are built by commissioning external.
Pre-planning, design, and follow-up of the operation, maintenance, and improvements need to rely on
the external companies. Enhancing our manpower and technology in this area has become an important
issue. The goal of this project is based on our unit, to train the new and interested colleagues. From the
systems which were completed by our unit or by our company, understand their theory, study their
structure, and practice systems planning, programs designing, and all other related technology.
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Study a Solution to Transform a Traditional Substation into Digitalized Substation

Abstract -

Most of the measurement, protection, and control equipment are of traditional mechanical
instruments and traditional electromagnetic relays connected by the cable ways. In recent years, digital
multimeters, digital surveillances, digital protection relays, and intelligent electronic devices (IED), have
been introduced into traditional substations. This project aims to study a solution in transforming a
traditional substation into digitalized substation based on the IEC 61850 substation three-tier structure:

station level, bay level, and process level.
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SCADA Database Standardization for Substation Automation System

Abstract :

The purpose of this project is SCADA database standardization for substation automation system.
It introduce the architecture and control of the hierarchical dispatch and control system(HDCS). The
HDCS on taipower include central dispatch and control system(CDCS) ~ area dispatch and control
system(ADCS) and dirtritutal dispatch and control system(DDCS). This project also introduces the
functions of SCADA on these systems.

This project also collects the communication protocols of SCADA system on taipower. It
introduces and explains the architecture of MODBUS ~ CDC TYPE 1I and DNP3 protocals. Finally it
discuss the SCADA database standardization for substation automation system.

FLHF B

fof X PR EAEAUT R S0 BT ATH B SCADA S K= X BT S K F I % S(SSFNS)
SRR C EAREE R DURMRAL L B B AERTR 0§ LR R R
S RT A DL FHUBAGET L IR TR A A RSP LBT S B R
(AR * > FulbeFA ST A g o s FRBHEE AR LR 2 F i To %
LR B FASCADATARE® | o BT TR GE T RFAEET 2D

PERLPERAEUTE B RG I NRA BT T R S H B w A
rd]F“f"i%: IBREFTHREFLAHERY X R/F L CATHAELEARFFANE L FRS A
K SLenm g PR AR R ST R

EL‘[V‘*—» ~ 4

LA

CORB SRR SH AL AR $T B R

2. WH2 A47DDCC B FALE T & o
BN FATHEE  ep F (TR FRE2ZB D) BN FTRL R FTEFEL
FEFTHEE S -

4, FEM TR LA dof WERBAGB s F MBS BM ~ 11KV~ 22kV > 25 ~ 37~ 2y

U de e AS
’f‘\b’fi—i—-,-ﬁf{:u-

PRAPLEERIPREA R RS SAREF S 1 OB RED R 2 2B
THREAIY 0 PERRT S JBT THRE BT ﬂﬁﬁ@gnh»ﬁmw%QW%am\
I61KVE T R S45KVH T 0 ~ 423 BB T 7 o H @M R4H Y < L F 9 R69KV| 215 T~ 161KV
BT BOKVE T 4~ - = %?w\ﬁm%@%oﬁ?ﬂﬁﬁﬂﬂMé%ﬂ&ﬁiﬁ@@@
ST 22/11KVA 8L -

26


http://tw.rd.yahoo.com/_ylt=A3eg.8vestdQ3wsAuZjhbB4J/SIG=131439ova/EXP=1356342110/**http%3a/tw.dictionary.yahoo.com/dictionary%3fp=standardization%26docid=1096748

RG2S AR BRETAR P - Be MR R TRAN A E/S 57 N E/S
i%%ESy%:;$%£$@ﬁ?ﬁﬁ# AzATR B/S~7 §F E/S~3c# E/S~¥12 2 1= ~F &
: : “AeiF % B/S~ATR B/S~ R B/S~¢ X (¢ g) ¢ % E/S~

BB e %i’é%@%’ AR RETHER 2B - X RT AT rpe T
Tt H R F ok sz 161KV BT R R - KR T Ao TR T e - % ks 161KV T

FEAREZ APt BT BRI s FTHEMF  HFTREY BFHL L 1B
2Bit ~ Al ~CO ~ Calculation ~ Pulse % j #E#ic i 2L % g W] cnF L » 2 %] o B T &P 2 lBit 7=
AL ~2Bit T4 A AL TR A ~CO FA4L 4 ~ Calculation F#AL 4 ~Pulse F4L 4 % m#t#ici- gt
HEAETHFTRAGCR2) - & BHEHFTHRAL RFYDEFLIRGEF rﬂ%&“ =0 bl4e IBit ﬁ\i%«
€ & M T i=: PointlD ~ Enable ~ AlarmGroup ~ Station ~ OPGroup ~ PointName % # i - & i ¥
AP 2 & -FlEs i - BEEBOTE F-FRTZTHEBEORME - & 5 B84 30 B
RTHT T3 KT TR R FAEY TR - BEALY > e IBIT T4 4 287 30
BT ety Ibit iy » FAE -

oA g oAy T LA if;ﬁ.’;*‘" LA FTHRLEIRE TS DB
1 42 ECS(SCADA) ® & iR | 2 Pl k& & oF % = #p p #+1- 1 42 ECS(SCADA) B & iR | #-2 7
LAY 2 TR REH N2 R TR LR

—

L

¥o

BEEEEERE R RS

¥ EE E FHRY
CE 100041 EOE S NE TR 1) GDRY

Bl - =k 161KV$§1? &L Bl 2 1BIT 4 £

27



HTRBEHFETREER ARARART S22 RE

The Research of Dynamic Rating Monitor System and Connection with Dispatched Platform

Abstract :

Taiwan is an island with high density of population. To get the iron town in Taiwan is more
difficulty for present time. More on News report the wrong message of electromagnetic wave to
misleading the people to impact image of our company. So if we invest a new transmission line for
more higher rating that should be cost a lot of money. Power provide department to solve this problem
had been build a commercial monitor system for dynamic rating to increase rating ratio. This research
is for increasing the rating ratio on currently iron town without change the material of transmission line.
Replace the rating value from static rating to dynamic rating to know the increasing ratio and compare
the different function and know with parameter is the key factor. Then upload the area weather
parameter from center weather bureau to get the simulation rating to compare the commercial system
on iron town. After all we develop a small weather station which communicated by Phasor
Measurement Unit and we develop our data base by SQL server and also develop our web site to
display the information. the power dispatch operator for reference. Back to currently any forecast
method can’t precise predict the wind velocity and it also verify frequently, but it is the key factor of
rating limitation. So the design of DB should be considered of more safely for avoiding the sag
increasing.

SHNTERBEY S E R A P REE S AT AR TS AL S e LY
ibﬂ?%$ﬁ&°ﬁ?ﬁ%@“i%%ﬂ?i%ii?iﬁ”%%@i;@ﬁf(%ﬁ:g
%30C ~ *# x20C s 0.6 m/s; p R#1040 w/m2) 3+ 5 &1 > ,;.igﬁ;;;%g DL R AR
ARG R $4){m3}3‘3£'J$%Ja_,4ﬂﬁ’é-51 B O P g?\/,lp_,;x Fob 4 gl es o

Tt FR - BB R R AT L ?;Fr‘#42f4z Dl A EA A B
‘B‘.’ER'EE ] ¢ Piiﬁﬂ?#qﬁrs » 3 O~ 3 ;:ja;;;lsﬂﬁx;tz.«‘ FlEg o AT PR 'gl?lﬁﬂmﬁﬁlﬁé

T P R P U T S ) T ey
Fovb gt Todin H R 2 iRl B o

FAg

lLaugard Gfndz FRFERFE L o

2. 7t d ,&?m %Elf»‘i%é BtE N o

3.@3,%_'3{7%,3«;\ —}'}Ebﬁi?}&_?ﬁi;\.&?_o

EEFI e FoPERERAR AL A BB L PR e

fgé,o

D.twmds G UUR R R R LB 2 v R o
%z Hp®

q]ﬁﬁﬁfg.l’i'ﬁ,}r#,ﬁ‘fu?’?ﬁi@ » L E B ZGﬁﬁ‘g‘ %W‘@:f, ?Kﬁi’_‘i’ E f’ft‘ﬁ’f)}fﬁ’}z
PR BHAER T R L LSRR AR - R ﬂxmﬁﬁ,z L Fp A
W FHE(RD ?&%Pﬁf<@ﬂ’uﬂaw#gJJ%%¢% ETARET o R R
7% i@ *Ethernet™§ MELF 2R F > i 2 3 X RMBE L b SRR L

A AR 0 oy ORI BEERANE R > AAEZE g%éPJo%pQA%lbmﬁgﬁigg
TR 2% THME PR FIEF SR L F R e AR RBHELHR

28



PR E S APERG R A PRNGFE IR RA200AFF P (8 T 00 MEL o g A
EX R BECE SRS PRIl KELE -
m WireLine | i Calculationd |
- | * PRREENT)
S
= — e
| * FhEEET) g
| WireName ™ :[:r
|| Measme Time — " las
{gen | DymanmicRating
|ael T |Ps
g2 P
E . ?:I
| X _solar |1 de
Lt —
| e i
_Px :
|| R_t i> !
LGz _|*hEA
: Mz Time
|2
|| Qse
"5
| |Hu 20
__|Hu_e
__|Nu_cor
__|Hu_n
BT B TR
Current Repofts ™ Graphs  Setting
Diata Output
1. Please choose the date range
From: To:
.|
ScriptMamager - Scnptt{ansgerl
2. Fleage chooge what parameter you want
™ Temperature ™ WindVelocity ™ WindDirect Tq_en Mg el T2 rgergrrgsrl
3. Show you the detail's value
FI2 4 T st
G S FHER R T TR

29



rRRTEEFEMBRTHZ

The Study and Implement of OPLC For Distribution System

Abstract :

Smart Grid has become a trend, the global power companies, manufacturers are actively
planning a variety of applications, and communications networks for the smart grid of the most
critical infrastructure. TPC’s existing feeder automation system built only at the main feeder, in this
project, we will using new method to merge fiber and power cable which called OPLC and built a
test field to verify OPLC’s performance. The result of this project may enhance the communication
ability of TPC’s smart grid system .
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The Study of Transmission Line Management System
Abstract -

The transmission lines of Taiwan Power Company (TPC) run all over the entire island of Taiwan.
The inspection and maintenance of transmission facilities is always a big challenge for the TPC’s
engineers. The surveillance of transmission system is mainly made by human efforts. The surveillance
results are recorded on the paper and carried back to office. However, TPC currently is lack of any
mechanism as well as associated computer information system to organize and manage the whole pile of
recorded data. The engineers usually shift their duties and working sites. The data, figures and design
illustration of installed transmission system are lost from time to time due to the lack of specific persons
to maintain these precious data. As the faults occur, need of these data and figures are often urgently
request by several corresponding offices. Therefore, this project aims to design and implement a
Transmission Facility Maintenance and Management System (TFMMS) to overcome these difficulties.
TEMMS consists of Surveillance Management System, Scheduling Management System, Malfunction
Management System, as well as Fault Cases Management System. Moreover, a geography information
system (GIS) is to be designed in TFMMS showing locations and global coordinates of all transmission
towers and lines. With internet technology and database system, TFMMS is designed to increase the
maintenance and management efficiency for TPC’s transmission lines and facilities.
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Installation and Testing of Micro-Grid Test Bed

Abstract :
Micro-Grid is one of the important techniques of Smart Grid. High installing cost is the barrier of

deployment expanding. The main objective of this project is to integrate existing distributed
generations into a simple Micro-Grid test bed. The items we focused in the project includes:
(1)Measurement and investigation of characteristics of existing and new distributed generations at
TPRI Shulin Park.(2)Adding some extra facilities such as controllable virtual load, contrable virtual
wind turbine, grid-connect type disel engine generator.(3) System integration and testing. Test results
will helpful for easing the construction of a simple Micro-grid.
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Study of Guidelines on Power Quality by Connection of Renewable Energy

Abstract -

In recent years, renewable energy installed capacity has grown dramatically. Some smart EV
projects were also promoted. Therefore, after a large amount of renewable energy and EV charging are
integrated into the grid, the study on the impact of power quality is necessary. The modification of
guidelines on power quality by connection of renewable energy is also needed. This study focuses on the
measured voltage fluctuations, frequency, power factor, three-phase unbalance factor, voltage flicker and
harmonic distortion. The results will help avoid affecting the safety of the power grid.
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The Implementation of Automatic Control System for Diesel-Electric Sets in Xiaxing Power Plant

Abstract :

Xiaxing Power Plant has a first and a second factory plant. The first plant has three diesel
generators, and the second plant also has three diesel generators. Overall system implementation plan
includes five parts: (1) human-machine interface; (2) sequence control; (3) the first plant wiring works;
(4) the second plant wiring works; (5) system integrated point tables.
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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 and Management System in Substation

Abstract :

The traditional-style substation area of vast and the equipment widely distributed causes
equipment monitoring are not easy, and the high cost of implementation. Therefore, part of the
substation power transmission equipment condition monitoring is still more by the scene performed
manually, inefficient and difficult to play real-time interpretation of efficacy from afar. However, with
the technological sophistication of the transmission of wireless communication and intelligent sensing
device, read real-time wide area monitoring and equipment data integration to build the foundation of
the smart grid, is also the focus of future development of the Taiwan Power Company. This project
intends to develop related perception is (Sensor) through a new generation of wireless communication
transmission standard (IEEE 802.16) to establish the equipment end of the private network (Private
Netwok) substation equipment instant status through sensor private network, back to the control center
for field personnel to immediately grasp.
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The Influence of 345KV Power Transmission Line Fault on Torsional Vibration of Rotor Train
in Datan Power Station.

Abstract :

In order to understand the influence of power transmission line fault on life consumption of rotor
train in Datan power station, this project makes a brief introduction on synchronous generator first. Then
makes power transmission line faults simulation to estimate the torque variation of generator. We also
set up a on-line torque monitoring system on turbine generator train to measure torque variation when
fault happens. Finally, we make frequency, stress and fatigue analyses to estimate the life consumption of
rotor train. The result is that the influence of power transmission line fault on life consumption of rotor
train in Datan power station is little.
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Root Cause Analysis of Vibration Instability in Siemens Generator Rotor.

Abstract :

The J-strap of GT21 generator in Nan-Pu power station was broken in 2011 and produced
electrical arc. The arc produced high thermal heat and melt the material around the radial lead hole. So
they decided to machine the material that was influenced. During 1 year operation period, the vibration
was a little high and unstable. So the station wanted TPRI to study this problem and find the root
cause and solution for it. This project establishes the 3D geometric model of GT21 generator rotor in
Nan-Pu power station, and finishes the thermal analysis and stress analysis. From analysis results,
TPRI finds the root cause of this problem and makes a suggestion for it.
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Impact Analysis of Overhead Crane of Reactor Building Drops in the Refueling Floor
Abstract :

It was an energy accident at the Fukushima Nuclear Power Plant, initiated by the tsunami of the
Tohoku earthquake and tsunami on 11 March 2011 The damage caused by the tsunami produced
equipment failures, and without this equipment a loss-of-coolant accident followed with nuclear
meltdowns and releases of radioactive materials.

After Japan Fukushima power plant combination disaster happened, our company review
thoroughly examined the nuclear safety of nuclear power plants., meanwhile the Atomic Energy Council
(AEC) asked the plant to evaluate the impact effect of the floor ceiling if the overhead travelling crane
which installed on the 5th floor of the Reactor building dropped happen under the worst case of the
collision, and propose the structural integrity of the reactor building.

This research objective is to assess the overhead traveling crane falling on the floor structural
comprehensive analysis. The study is to analyze whether crane drops on the floor ceiling to withstand
stress, to understand the structure of the floor slab behavior when the crane crashed collision has occurred
over the limited load, whether destroying the structural integrity of the floor ceiling and cracks occur for
the following evaluation and improvement.
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ACR Procedure Monitoring and Optimization of Power Plant Boilers

Abstract :

Confronted with high temperature and pressure environment, Boiler tubes of fossil-fired power
plant can’t exempt from scaling and need to be scheduly cleaned. Focusing on iron based scale and
endeavor to establish modern cleaning technology, this study has explored monitoring procedure and
optimization of principle parameters about high temperature and middle temperature ACR cleaning
system, corrosion and inhibitor of two system, recovering parameters and feasibility of after-cleaning
waste water, etc.. Not only demonstrate the chelation capability and application potential of middle
cleaning system for merits of energy-saving and easy temperature control, the results also show that the
inhibition performance of both reagents developed by TPRI approach some commercial reagent, and
besides, there have been established procedure and parameters of alkaline as well as acid treatment for
cleaning waste water, the preliminary test also demonstrate that cleaning agent regenerated from direct
alkaline treatment with accessory ingredient develpoed by TPRI can be used for middle temperature
cleaning .
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Remalnlng 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 HRSG components of Nan-Pu
thermal power plant which has been operated for 18 years. The integrity of critical components was
assessed in this study including the main steam pipe and header(MS), 1st superheater outlet header(SH)
and 2nd superheater outlet header(SSH) of HRSG2-1 and HRSG2-2, pipe elbow position,...etc. The
inspection of these steam delivery pipes was conducted based on the microstructure of regular replicas
and extraction replicas, and the consumed creep life was evaluated based on the life assessment system
called MALS (metallurgical life assessment system) originally developed by MHI. Results of the
examination indicated,the consumed creep life in the heat affected zone for MS-2,MS-5 and MS-7 are
30-70%, for MS-22 are 40-50% , for MS-41 are 30-80%,for other MS are 30-40% , for SH and SSH are
both 30-40%,for PE 10-3,10-4 and 10-6 are 30-70%, for other PE are 30-40% respectively. In terms of
the 40-year life of #2 boiler components of HRSG, the residual life is approximately 24 to 28 years
under normal operation and maintenance.Some cracks were formed in the main steam header and at lots
of MS sample points there were some isolated cavities and direct cavities. Both of these crack/cavity
locations need to be kept track of.
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The Microstructure Analysis of 2Ry SH and Rh Header/Tube No.4 HRSG of Datan Thermal Power Plant

Abstract :

The 2ry HP SH / RH header and stub weld joint of Datan power plant was conducted by relica
method to identify damage cause in #2-3 HRSG in 2010. It was evidenced that the crack initiation is
resulted from thermal fatigue due to temperature change frequently. Therefore no.1 to 6 HRSG units are
also valuable to evaluate cracks distribution. Thus in 2011, 2012 and 2013, we adopted replica technique
to examinate the weldment condition of unitl, 2, 3, 5, 6 and unit 4, respectively. The results were as
follows: (1)The micro cracks occurred in the HAZ of the tube side in 1% row of 2™ column SH and 65"
row of 2" column RH in #4-2 HRSG but damage extent do not reach dangerous. (2)The cracks almost
occured in the HAZ of the tube side and concentrated in every row of 2™ column of #1~#6 HRSG.
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PLSH Tube Failure Analysis of the Boiler in Fossil-Fuel Power Plant

Abstract :

The PLSH tubes of the boiler of Unit 2 in Taichung power plant, which had operated about a long
period of time, occurred forced out of service due to some PLSH tubes broken. The roots cause
analysis was conducted by the metallurgical, hardness, and scale composition analysis. It was

confirmed that the failure mechanism was fatigue and creep that might be correlated with carryover in
advance.
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Technology Establishment of Combustion Tuning for MHI GT
Abstract -

This project was carried out with an aim to establish a combustion tuning technology for the MHI
GT 501F and 501G gas turbines. The objectives sought to be one of the core technologies, to help
power plants heat engines operating in the field of gas turbine combustion stability on adjustment
capacity. Second, the development of the gas turbine combustion stability analysis tools. It intends to
build "gas turbine operation information remote monitoring and analysis center" for the gas turbines
operating information collection. Remote monitoring and analysis center is intended to provide real-
time warning of abnormal signal analysis in power plants and combustion instability caused the
accident early warning function.

For a period of 3 years of research process this project has been completed. The results show that
this project can reach up to help combustion tuning autonomy to adjust gas turbine stability
technology, and prevention of gas turbine combustion instability and Trouble Shooting techniques.

Brief summary of the more significant work, results of this study to participate in the company
internal and external competitions and publications, namely:

1. Posting research results published in 19th CEPSI(Conference on the Electric Power Supply

Industry) technical seminar.

2. Innovation category award of 2011 Taiwan Power Company annual skills competition "Gas
turbine combustion stability monitoring and diagnosis technology innovation and application ".

3. Research achievement award on behalf of the company participate in the 2013 Asian Power
Awards competition held by Asia Power Magazine, and won the Silver Medal of The Asian
Power Award 2013 “Environmental Upgrade of the Year”
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Technology Establishment of Combustion Ttuning for Nanpu GT no.4

Abstract :

This project was carried out with an aim to establish a combustion tuning technology for GT
no.4 of the Nanpu Power Station. The objectives sought to be one of the core technologies, to help
power plants heat engines operating in the field of gas turbine combustion stability on adjustment
capacity. Secondly, this project helps to develop the gas turbine combustion tuning procedure.

For a period of 3 years of research process this project has been completed. The results show
that this project can reach up to help combustion tuning autonomy to adjust gas turbine stability
technology, and prevention of gas turbine combustion instability and Trouble Shooting techniques.
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Coupled Thermal-hydro Simulation of the Water Unsaturated Phase in Near-field

Abstract :

This study is composed of two parts : (1) experiment ~ (2) numerical simulation. In the experiment,
we will focus on the measurement of density ~ porosity and permeability which include black hill
bentonite and zu-shin bentonite - In the numerical simulation - the single disposal hole and twin disposal
hole model are used to simulate the KBS-3 final disposal concept. The temperature requirement for KBS-
3 concept are as follows : maximum temperature below 100°C -~ disposal wall temperature below 80°C
and temperature between two adjacent disposal holes below 70°C - In the twin disposal holes numerical
simulation » symmetrical concept is used to simplify the geological model - Finally » the sensitivity
study is analyzed for the adjacent disposal holes and tunnel space -
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Develop Motor Bus Transfer Strategy for TPP #5~8 & #10 Units.

Abstract:

The power system configuration for large power plants, petroleum or chemical plants, and
semiconductor facilities was planned with at least more than an additional independent available
backup power sources and a bus transfer scheme to improve reliability of the power system. In
this project, the bus transfer scheme for induction motor was discussed and simulated theoretically,
then field testing and measuring were proceeded to analyze the factors which relative to the
transfer operation, such as torque angle among sources, performance of the circuit breaker,
momentum of the rotating loads etc. Simulation and experimental results will help the industry to
improve both the designed and the new induction motor bus transfer for planning design and
testing capabilities.
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Study on Salt-contamination linformation Renewal of Ttransmission 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 for both ESDD and NSDD.
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The Study on Construction and Protection Coordination of Distribution Pad Mount Transformer

Abstract:

Sealed Type Pole Transformers are frequently used in the distribution system of the
Taiwan Power Company. In recent years, several accidents occurred during the operation of
these sealed type pole transformers. These accidents not only reduced the reliability of the
power system, also gave the negative impact to the TPC’s image. How to improve the quality
of these transformers, and to prevent the occurrence of the accidents are two important issues for
the TPC. In this project, the internal structure and accessories of these transformers are
reviewed from several aspects, including design, manufacture and inspection. The transformer
and feeder accessory specification, protection devices, protected regions, protection device
coordination are also studied. The results can be used to improve the quality of the
transformers and maintain the reliability of the power system.

F{?§~Bm~%ﬁ:

AP REEA S TRT AT @ RIS S E K B 1A 2 g
F{F-?‘;‘:F‘t/‘:b:i\f{’llﬁ-xgl% K iuul-" fk&-)—i’ p‘}\%\?/?ﬁ, 4}"1’1 ?\_ﬁ _%K—TE,O 11""&\."]\3
ﬁJ%F%@ﬁwF~w¢iaﬁ4’%1415;71 IS ﬁp%rﬁ R R

2E R s G Wik s RHRIFoREARIFRESTL 2 o FREFAHG
AL RRE AL R FHUBLLBEALE 2 H?%”‘ﬂ%é#@’”
2 TOER 2 AMFMEERAE B FERHAUR I RBREST RS BTV L
B oo

%2R

. EBHAEFRER Vs WAL e FHBRARGFLAL BRI RIEREE
L e s

2. RIRBREIERAAD 2 HEFE

3. FRRIIAEL RBREIRMELRRIN E RSN FINE T R R R
;‘é ﬁt’i%E'J

4o RAFAFHIAP D LRBLAHAFLE O TR L rER e CAT
F%F'ﬂ& ’ ’I%: 'r?rr%'?‘fr

250 500 drrem)) o 250 00 {rmem)

W1 R*F IAd e R 5 RRE= AWy L AR

52



ELY_per_nmeter]
1.7524¢+003
.B4292+803
. 53354003
423924003
J14%2+003
2049e+003
.B954%2+003
8591e+002
7640e+002
6690e+002
574Qe+002
L 4789e+002
. 3839¢+002
2889«+002
L1938 +002
0988«+002
. 7782¢-001

W N DEADAD DM e pope o

B2 MERET I anTH | 27F

o e e

Voltagelv]

NOlee00)
S303e+00)
F28%e 003
3185002
J00Be 02
(900003
4289¢+00)
73000
2691e+000
ES93e 003
BHINe 003
M35 003
29004003
2190¢+003
0300¢ 22

MU WA NN E D

53




3. FIEATH T HIT
2R Z P HTRR RS

The Establishment of Inspection System for Pyranometer

Abstract :

The objective of this research is to develop an inspection system for pyranometer. This system
can be used to inspect the accuracy of pyranometer and correct the sensitivity of pyranometer.

Results show that the errors of cumulative irradiance for a typical sunny day are -14.98% and
-18.17%, which are measuring results by using existing pyronameters in PV sites of NDO (Nan-Tou
District Office) and TSVC (Taipower South Visitor Center) respectively. The error of cumulative
irradiance should be within 5% to meet the requirement of pyranometer. The sensitivity of
pyranometer in PV site of NDO has been calibrated by using the measuring results of irradiance. It is
beneficial to modify the error of cumulative irradiance. After calibration of sensitivity, the errors of
cumulative irradiance are reduced. They are -2.59% and -3.28% for clear and mostly sunny days
respectively. However, we suggest that once the error of cumulative irradiance is too large, the existing
pyranometer has to be replaced by a new one.
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Demonstration Experiments of a 1 kW Class Solid Oxide Fuel Cell Power System

Abstract :

This project aims to build up a 1 kW methanol fueled SOFC power generation system, which
includes a methanol reformer, an SOFC stack, and the balance of plant (BOP). The reformer will be
made domestically and the system’s BOP will be designed also by local manufacturers. A series of
tests will be carried out after the power system is completed. Upon completion of this project, the fuel
cell system manufacturers in Taiwan will be anticipated to enter the global cogeneration equipment
market. With additional support from the government grants policy, it will create a powerful
developing momentum in the industry. Through the actual power load testing and simulation of
different types of loading, we can collect SOFC performance data and accumulate operating
experiences for residential applications, as well as evaluate its economic benefits.
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A Study on the Application of Neural Networks in Wind Power Forecast

Abstract :

This project aims on the application and the effectiveness analysis of artificial neural network
(ANN) technology in wind power forecast. JAVA language is used to realize a real time 1~6 hours
ahead wind power forecast system for a total of 55 wind turbines over Kinmen, Jhongtun, Sihu,
Mailiao I, Mailiao II, and Changkong II wind farms. The current and past forecasted power
information of the 55 wind turbines can be got via handset devices such as mobile phone or tablet
computer remotely. As a wind power forecast system is a complicated and non-linear system, ANN
offering an intelligent design structure is able to construct such complicated and non-linear system
effectively. With powerful intelligent learning and parallel computing abilities, ANN can reduce the
computation time needed for realization. The built wind power forecast system demonstrates short
computation time required for forecast and reasonable effectiveness of power forecast.
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Technical Investigation of Flywheel Energy Storage

Abstract :

The flywheel energy storage system (FESS) is a new type of energy storage technology, which
has a high value of research and vast potential for future developement. The FESS has attracted a great
deal of attention of scientists and manufacturers due to the advantage of high energy storage capacity,
high efficiency, wide range of application, no pollution, absence of noise, long service life, easy
maintenance and continuous working .

The working principle, working pattern,current status, key technologies including the flywheel
rotor, bearing systems, energy conversion aspect, electric/generator and vacuum chamber were fully
described. The project application instances abroad using flywheel energy storage system were
presented. The summary and outlook of the development trend in the future of the FESS were

described at the end of the ?aﬁ
The performance of the fIyWheeI energy storage were promoted greatly with the application of

advanced composites, magnetic bearings, high speed motor and power electronics. The
commercialization of modern FES has made great success in recent 10 years. The merits of FES
include long life time, high power, high efficiency and green. However, the shortcomings of FES are
small scale in energy for single unit and high self-discharging. Therefore, the FES are very suitable for
the application of frequency leveling of the grid, capacity leveling of the small grid, the transient
stabilizing of the grid, power quality improvement, braking energy regenerating and high pulse power.
The FES technology would be used in large grid with the developing of combination technology of
FES unit and high temperature super-conductivity bearing. TPC should pay attenetion on FES
technology development status and introduce FES industrial products at the proper time.
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The Cause Analysis and Improvement of The Overheating of Wind Turbine Cabin

Abstract -

Due to the components inside the Vestas V80 2.0MW wind turbine nacelle configuration, cause the
flow pattern can not effectively cooling nacelle some areas. The results made nacelle have overheating
problem, therefore, auxiliary fan installed inside the cabin to improve flow field and the accumulation of
heat extraction. Measurement data show that, the nacelle temperature will reduce at least 3 ‘C above,
when the auxiliary fan is operation, regardless the state of power generation, and the generator and
transformer temperature also reduce, only the gear oil temperature does not show any changes, but the
former oils in the nacelle floor near gear does not appear also.
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Study on Coal-biomass Gasification and Its Water Uses for Producing Hydrogen

Abstract :

In this study, we use Biomass torrefaction, Traditional gasification, Calcium oxide
gasification and Computer simulation of steam and calcium oxide gasification to investigate the
behavior of biomass torrefaction and the optimal operation conditions of Coal and biomass
gasification for hydrogen production. The results were as follows:

1. Because of its rich moisture and hemicellulose, biomass has disadvantages of low calorific
value and uneasy grinding. So that biomass must be drying and torrefying before further use.
In this study, we found a better temperature for torrefaction is 300°C, and the gas of
torrefaction production should be recycling to reduce the energy consumption and waste
production.

2. In a conventional process, the CO and CO, concentration in syngas are in direct proportion
with equivalent ratio at the same temperature. So the higher equivalent ratio, the lower
hydrogen concentration.

3. Replace oxygen (or air) with steam as the oxidant in the gasification is beneficial to produce
hydrogen (Water-gas reaction), and then adding CaO with steam to generate Ca(OH); to
absorb CO; to form CaCOs. In this way, the concentration of hydrogen can be up to 98%
(computer simulation). In the other reactor (calciner), we burn the unburned carbon in the ash
to release the CO, from CaCOg, and recycle CaO to gasifier.
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Evaluation of using Reclaimed Water for Coal-fired Power Plant
Abstract :

In this study, we use sterilization method and sampling analysis to do the health risk assessment and
the reclaimed water reuse assessment for A-PLANT reclaimed water. The results were as follows:

1. For protecting the sanitation conditions in power plant, it has to further reduce the number of E.
coli in A-PLANT reclaimed water. According to the experimental results, UV light is an effective
and simple method to disinfect E. coli.

2. We follow the Health Risk Assessment Technical Specifications to assess the treated sample, and
the result of carcinogenic risk is 1.075*107, lower than 1*¥107°. 1t is confirmed that water after
treatment is relatively harmless to the human body.

3. The concentration of NO3-N of A-PLANT reclaimed water is slightly higher than the FGD using
water standard 10 ppm, is approximately 15 to 20 ppm. Therefore FGD wastewater treatment
plant should pay attention to the situation of NO3-N treating capability in design.
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Study of Wastewater of Oil-fired Fly ash Humidification Process to Cultivate Algae

Abstract :

Through this research, we found the wastewater is a good source of nitrogen to green algae
Chlorella CK., if the ammonia concentration can be controlled in a well range. And then, we can
clean up the other ingredients in the wastewater, including heavy metals by the rapid growth of
algae. Therefore, it is not only increasing the taken amount of ash to enhance the removal speed,
but also reducing the cost of cultivation of microalgae in the nutrients and water usage, thereby
increasing the value of microalgae. In the future, this biological process can be applied to other
existing plants to treat the wastewater that contains ammonia or heavy metals, then to improve the
environmental image of power plant.
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Feasibility Study of Recovering Flash Steam of Continuous Blowdown

Abstract :

The objective of this study was to investigate the feasibility of recovering flash steam out of flash
tank. Four kinds of on-site recovery test modules were setup to compare the effectiveness of water
recovering, meanwhile ASPEN PLUS was applied for numerical simulation. The result of on-site recovery
test on the rooftop of unit 1 of Dah-Tarn power plant showed that shell and tube heat exchanger exerted
maximum recovery of water, and the pressure drop of suction machine was also minimal. The process
simulation result showed that among four kinds of recovering modules (membrane distillation module, not
a built-in module in ASPEN PLUS, replaced by separator), shell and tube heat exchanger could condense
the maximum volume of condensate, followed by the plate heat exchanger and spraying heat exchanger in
order. Both results indicated that the temperature of condensate recovered was still around 93.7-45 C, so
the condensate could be applied to increase the feed water temperature.
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Integration of Safety Assessment with SNFD Information Platform

Abstract -

In order to make the knowledge system valuable, the infrastructure of knowledge base does play an
important role. According to the foreign experience, to structure the user demand for knowledge in an
effective way, use cases diagram could be applied to represent relationship between users and knowledge
management systems. The procedures to develop the database systems and applications is as following :

1. Setup and application of FEP database to serve as a reference basis for subsequent functional
safety assessment

2. Research and development of integrated search engine, focusing on a variety of data types of
integrated application.

3. Setup of Expert System, facilitating the subsequent technical heritage features and integrated
application implementation.

4. Linking and integrated demonstration of PA/SA to show the outcomes of related research
results.
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The Green Building Material Made from Coal Ash ; Oil-fired Fly Ash and Waste Catalysts of SCR.

Abstract :

With the problem of climate change being increasingly conspicuous,greenhouse gas emission got
more and more recognition,and many countries began to do much research on this problem.Among
numerous abatement measures for the coal ash combide,the failured catalyst of selective catalytic
reduction(SCR) at coal power station to manufacture photocataeyst as green building materials is
considered the most effective.
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The Green Building Material Made from Coal Ash and Composite Blade of Wind Turbine.

Abstract :

With the problem of climate change being increasingly conspicuous,greenhouse gas
emission got more and more recognition,and many countries began to do much research on this
problem.Among numerous abatement measures for the coal ash of coal power station combide,the
failured wind turbine of wind power to make as part of structural materials for green building and
green construction is considered the most effective.
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Hot-dip Galvanizing Layer Corrosion Unleaded Effect Evaluation

Abstract :

The solubility of lead in zinc with 460°C zinc temperature was 1.6%. It is true that about
1% lead in the zinc improves the galvanizing process and reduces zinc usage. Some lead added to
hot dip galvanizing baths, 1) to protect the bottom of steel baths used to hold the molten zinc
against corrosion through Zn/Fe alloy formation; 2) to give a sparkle to the finished galvanized
work; 3) to wet the steel so that the final zinc coat is strongly adhering to the steel; 4) dissolved
lead in the zinc-melt has influence on the fluidity of the zinc.

This study investigated the lead traces and lead-free zinc-iron alloy structure. Contain
traces of lead and lead-free hot-dip galvanized microstructure differences were analyzed by
X-ray photoelectron spectroscopy (XPS) and comparison surface corrosion behavior of hot-dip
galvanized steel on 2-year on-site laden salt atmospheric corrosion tests and 6500 hours
laboratory salt spray test. After on-site exposure and laboratory, galvanized steel was
characterized by means of XPS previous to and following corrosion products. The results
revealed incorporation of lead traces and lead-free on the surface, respectively. This effect could
be associated with changes in the morphology/microstructure of the corrosion products layer
rather than in its composition variations.
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Development of SOFC Stack Technology and Establishment of Measurement Technology

Abstract -
Solid oxide fuel cells (SOFC) exhibit many advantages compared to other fuel cells such as: various

gaseous fuel can be utilized and the energy efficiency is the highest one. The purpose of this project is
building a testing platform which can be used for evaluating the performance of SOFC and acquiring
international information on SOFC development. By collecting newest international information, the
company can introduce SOFC at right time and benefit to the company. For long term, integration of
micro-grid for renewable generations, IGFC and others can provide sustainable power to the country. The
objectives of this project are (1) Development of electrode materials and manufacturing technology for 5x5
cm? planner cell. (2) Development of glass-ceramic sealing material for higher operating temperature. (3)
Establish a SOFC planner cell (5x5cm?) measurement system. (4) Designing and testing SOFC stack.
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Failure Analysis of Turbine Blade and Connection Tube for Taichung Thermal
Power Plant Unit #9 and #10.
Abstract -

The purpose of this study is to explore the possible reasons for the abnormal corrosion in Taichung
unit 10 by corrosion product sampling during the routing inspections period, water quality monitoring and
analysis, and simulation experiments conducting in laboratory. The results reveal that corrosion products
gathered from Taichung power plant can be categorized into red -brown and gray color oxides. The main
structure of the former chemical composition of Fe203, the latter is Fe304. In addition to oxygen, none
corrosion factors were not found in corrosion products. Comprehensive field sampling and laboratory
analysis of simulation results, suggesting that the primary factor is oxygen caused abnormal corrosion,
accelerated corrosion probably due to water film and water formed on the surface of blades, none any
evidence proof of abnormalities related to water quality controlling during the study period.
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Study on Mangrove Conservatlon and Carbon Dioxide Capture in Power Plant

Abstract :

In this study, Rhizophora stylosa,Lumnitzera racemosa,Avicennia marina and Myoporaceae were
cultivated in Southern Taiwan. Thousand strains of these four kinds plants were grown near the coal-
fired power plants. The results showed that carbon dioxide reduction by mangrove photosynthesis is
feasible and with high carbon sequestration value.The elemental Analysis results of Rhizophora
stylosa,Lumnitzera racemosa,Avicennia marina and Myoporaceae showed that the highest
concentrations of carbon contene, the total concentration of more than 40%, followed by the oxygen
content, the total concentration of 30 % or more, the total sulfur content were less than 0.4%.
Comparison of four species, the total calorific value were about 3500kcal/kg, which were similar to
calorific value of biomass fuels. Myoporaceae had high ash contents, the total concentration of 11 %.
The water contents of Avicennia marina and Myoporaceae were higher than the others.The volatile
contents of four species were almost the same. The increasing weights and carbon contents of these four
kinds plants per day were calculated in this study. The increasing daily weights of Rhizophora stylosa
and Avicennia marina were about 33-35 milligrams (mg) and higher than the other two kind plants. The
increasing daily weight of Lumnitzera racemosa was about 8 mg. The daily carbon sequestration value
of Avicennia marina per plant was near 9.7 mg and higher than the others. The carbon sequestration
value of Rhizophora stylosa per day was 8.7 mg. Myoporaceae had less daily carbon sequestration
value. The results of daily carbon dioxide sequestration value per day converted from carbon
sequestration value showed that Rhizophora stylosa 31.8 mg, Lumnitzera racemosa 8.6 mg, Avicennia
marina 35.7mg and Myoporaceae 6.3mg.

PEFE B ~pen~ 320

AL Ed BEI A AR P RIEREET R BT B 7 SRS A
HALTESEERGF CAHEBEEFRT C SR LS BIE RN S A BE%
G S S TR SN I S T S
> %2 Hp®

AFTERFERTF F AL BRBABHAR T HR WL AT HLIET L B
“ﬁiﬁﬁg BT A i?w’ﬂ**Jﬁm“_ﬁ?iﬁ%%@ﬁﬁﬁﬁﬁﬁ’%
FHEP cEHREREFF REF - F PREAC FEVRATF ERRGE -

! e
TEODINENS -

Bl chHREHE T o 1325% B2 cpHRAHE T v 8 15k
FEARMNEERBATE MK %2 s MR

73



MRS F MR EST AR WKEE LAY

A New Microalgae-based CO2 Capture Modle from Power Plant

Abstract :

This study used NaOH as an absorbent, and captured the carbon dioxide in coal-fired
power plant flue gas using a bubble column. The obtained absorbing solution was used as the
medium of microalgae to capture carbon dioxide and achieve biological sequestration.
Experiments were conducted in three stages. In the first stage, the Taguchi experimental design
was employed to determine and validate the best operating parameters. The experimental
parameters included pH value of the solution, gas flow rate, liquid flow rate, and liquid
temperature. There were four levels for each parameter. In this study, 16 groups of
experiments were conducted to obtain the absorption efficiency, absorption rate, overall
mass transfer coefficient, gas-liquid ratio and scrubbing factor under the steady state. Afterwards,
the S/N ratio analysis was performed to obtain the optimal operating parameters and parameter
importance analysis results. The five groups of optimal operating parameters were validated. In
the second stage, 7 groups of laboratory simulation experiments with the optimal operating
parameters were conducted to obtain the operating conditions for uncontrolled tests. After
acquiring the operating conditions for uncontrolled tests, 13 groups of on-site operating tests were
conducted in the third stage. According to the results, except for scrubbing factor, the signals of all
the optimal operating parameters obtained by Taguchi experiment satisfied the characteristic
of the larger-the-better. Regarding the obtained data, the absorption efficiency of the
laboratory scale was 8-95.6%; absorption rate was in the range of 1.03x10-4-15.57x10-4 mol/s-L;
the overall mass transfer coefficient was 0.015-0.455(1/s); the gas-liquid ratio was in the range of
0.14-26.53; and the scrubbing factor was in the range of 0.025-1.638 mol/mol-L. Except for
the absorption rate of on-site operation being 10 times of that in the laboratory, the data of
on-site operation were close to that in the laboratory mainly because the average residence time of
gas of on-site operation was 5 times of that in the laboratory. The longer gas-liquid contact time
resulted in higher absorption rate and absorption efficiency. Moreover, parameter factor
importance analysis suggested that pH and Qg are important factors followed by temperature. The
on-site operational results also suggested that the operating conditions to get the absorption
solution of pH=10 were Q g =192L/min, Q L =1.6L/min, and the carbon dioxide absorption
efficiency was 35%. In addition, the overall mass transfer coefficient can be predicted by using the
empirical equation based on the previous studies, and the error was 15%. Meanwhile, the study
found that coupled with overall mass transfer coefficient and mass transfer model, the volume of
the absorption tower can be predicted for preliminary design.
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Study on Microalgae Harvest Technologies for algal based CO2 leation

Abstract -

To reduce CO2 emissions from power plants, many electric power companies have long
been actively researched on greenhouse gas reduction. Microalgae are able to grow rapidly under
stringent growth environments. Thus, the using of CO2 emissions from thermal power generation
to cultivate microalgae has not only solved costs, land space and other problems, but also offering a
new direction and opportunities in the development of carbon reduction technology. Biofuels have
been proposed as a benign alternative to fossil fuels. The potential of microalgae as feedstock for
biofuels production is evaluated from a process technical and economic point of view. There is,
however, considerable uncertainty about their ecological benefit. We tried to apply life-cycle
analysis (LCA), a tool for assessing the efficiency and greenhouse gas (GHG) impact of energy
systems. Production of microalgae in a photobioreactor was identified as a preferred approach in
Taiwan. The major challenge to the implementation of an integrated microalgae system is the
harvesting of microalgae in a way that allows for biofuels production and other bioproducts of
value. Dewatering and concentration of microalgal suspension were important elements in most of
the various microalgal separation and harvesting processes. Harvesting methods that contain a
combination of hollow fiber tube and screen operation, a total of two kinds of recovery methods,
including (A) a single screen; (B) two fiber mesh + hollow tube operation. In the present study,
hollow fiber tubes for automatic operation is very useful, but harvest period should not be too long,
it causes microalgae decomposition. The second quarter of abundant sunshine, the solar drying
compared to the wind drying slightly better, but will cause decomposition of phycocyanin. In the
life-cycle analysis, there is at least carbon emissions the third quarter of carbon emissions, at least
of 92 kg-CO2-eg. In economic analysis, were also in the third quarter was the best for the 5,755
TWD / Kg DW, the price near the current microalgae powder.
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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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Parameter Sensitivity and Uncertainty Analysis of Carbon Sequestration

Abstract :

Geologic Carbon Sequestration is an effective technology for mitigating global waring. As
heterogeneity in deep rock formations is inevitable, the uncertainty associated with such heterogeneity is
an important risk assement task during a site licensing process. TaiChung Power Plant has the largest
carbon emission among all coal-fired power plants in our company. Hence, this study selected the
ChangPin Pilot Site (CPPS), located within the TaiHsi Basin, as a hypothetical sequestration site.
Design of Experiments will be used to screen sensitive factors concerning specific sequestration
characteristic. A highly computationally efficient response surface can then be obtained based on
sensitive factors and limited number of full-scale numerical simulations. Such response surfaces can be
combined with Monte Carlo Simulation to buildup a new technique for analyzing sequestration
uncertainties at CPPS.
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The Module Test of the Experiments of the Basic and Engineering Mechanical Characteristics of Marbles

Abstract :

The method of Deep Geologic Sequestration of Carbon Dioxide has been internationally accepted for the
disposal of wastes. According to the point of view in civil engineering, the initial stress existing in the surrounding
rocks and the development of stress and deformation redistribution amid the construction and after sequestration
should be mainly concerned prior to the underground excavation of sequestration space in order to achieve the
sequestration security. The physical and mechanical parameters of the surrounding rocks will be employed at the
phases of planning, design, excavation and testing, monitoring layout, and security assessment. The testing
methods of rock strength and mechanical parameters were originally suggested by ISRM (International Society for
Rock Mechanics) and adopted by all the countries in the world. The rock strength and relevant parameters, which
basically are composed of the testing results of physical and strength properties and related to the stress and
deformation existing in the rocks, can be applied to the theoretical or numerical analysis and the security
assessment of sequestration. The research goal of this project is to establish the domestic capability of measuring
rock strength and deformation parameters which can also be treated as the required analysis data at the phases of
design, excavation, monitoring layout, and security assessment.

The engineering characteristics of the excavation in crystalline rocks are an essential data for the feasibility
assessment of the loss of carbon dioxide after sequestration. The data can also be applied to the risk assessment for
the sequestration of carbon dioxide. In the same time, the early establishment of the risk assessment ability can
reduce the doubt from society on the sequestration security of carbon dioxide. Therefore, this project initially
conducts the module test of the relevant experiments for the basic and engineering mechanical characteristics of
crystalline rock, marbles.
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Benefit Studying of Measures for Demand Response

Abstract :

In order to reduce electricity consumption of peak or tight supply time. Taiwan Power Company
provided different incentives for customers, thereby; it can improve load patterns of power system and
reduce peak load to delay power development or reduce the opportunity of interruption or curtailment
power due to lack of electricity.

In this study, to discuss four planned measures which customers reduce electricity consumption
with incentives and analyze the implementation benefits in 2012. To assess the cost-effectiveness for
two scenarios is that it did not implement the planned measures in 2012. It also considers the benefit of
postponed the power plant development to evaluate cost-effectiveness for the implementation of four
planned measures which are based on the long-term power development program, In addition, to adjust
measures according to the benefit of implementation four planned measures and one temporary
measurement. To calculate the capacity rate discount for customers is considered at the breakeven
point. Furthermore; It makes some recommendations for the existing measurements.and raises the
proposes for the new demand response measurements which can provide new incentives to encourage
users to participate those and achieve the effect of energe conservation and carbon reduction when
high voltage AMI system is completely built.
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Power System Vulnerability Inventory to Climate Change and Adaptation
Geographic Information System
Abstract :

Geographic information systems can be clearly presented by spatial correlation of the power
system and climate change. GIS systems in addition to present the results of analysis, it can also take
advantage of the initial vulnerability with overlay analysis, buffer analysis. In this study the first is to
establish climate change adaptation geographic information system to the power system vulnerability
inventory, and then the establishment of vulnerability assessment criteria.
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Bidding Model For Thermal Power Units

Abstract :

The power industry has characterics of natural monopoly. Electricity liberalization is an attempt
to introduce market competition to improve efficiency. Regulation to enforce such competition may be
complex and costly. For better understanding about cost structure, strengths, weaknesses,
opportunities and treats that a power plant could have, we developed the bidding model for thermal
power units. Department of System Operation forecasts next day's net load of thermal power. Thermal
power plants offer different level of output and different ancillary service with different prices based
on the generation cost. The model will present the lowest system generation cost of generation mix.
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The Establishment and Application of Taipower’s Decentralized Knowledge Management Systems

Abstract :

This project used SmartKMS Knowledge Management System as the system infrastructure.
We conducted interviews with each departmental subject matter experts to analyze their problems
and needs, at the same time collect and summarize distributed knowledge management success
stories and deploy professional advisor counseling services in order to build Taipower’s
Decentralized Knowledge Management Systems Platform.
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Optimal Organizational Structure for Taipower as a State owned Company

Abstract :

With the increasing challenging business environment in the power industry, the research
"Optimal Organizational Structure for Taipower as a State-owned Company" was initiated by Taipower
and co-developed with BCG to identify Taipower's optimal organizational structure that could enhance
the company's organization effectiveness and operational efficiency.

This essay is an excerpt of the research. Feasibility analysis for Taipower to adopt “splitting
companies” and “business unit(BU)-based" organizational structure suggests Taipower shouldn't be
split into several companies unless regulation requires so. Further, if the power market will eventually
be deregulated, BU-based organization should be Taipower's optimal organizational structure as
Taipower's overall competitiveness could be enhanced with BU-based organization. Finally, BU design
principle, BU structure as well as supporting measures —strategy planning process, decision-making
authority, performance evaluation and rewarding system and staff transfer plan— are summarized in this
essay.
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The Dynamic Cost Analysis for Decrease Demand Based on Time Tariff Segments

Abstract :

To build data warehouse of each hour generation data and cost of each units of power system and
to analyze the amount and cost of generation and purchasing electricity from 2006 to 2012 are given
and compared of this study. Moreover; this study will also use 2012 Taiwan power company
generation data and generation fuel cost based on heat rate of generators to proceed in further analysis,
which includes the following: (1) to calculate every hour’s output and generation cost of seven time-
segments; (2) to analyze the load distribution of seven time-segments and; (3) to evaluate the benefits
according to reducing the generation fuel cost, sales of electricity and delaying generation resources
investments due to decreasing 1% and 2% load of seven time-segments and reducing 500MW load
each hour of peak period in summer. The results obtained not only provide a practical reference to
popularize the measures which customers reduce electricity consumption with incentives, but also
provide value information to adjust the rate of electricity price for Taiwan Power Company.
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A Simulation Model for Carbon Price in Taiwan

Abstract :

The aim of this project is to build up the very first carbon pricing model in Taiwan. The benefits
can be classified as quantitative and qualitative. Quantitative benefits include quantifiable emission
reduction units and the associated carbon credits generation as well as the development of carbon
pricing simulation software. Qualitative benefits include improvement of Taipower’s sustainable
business image through emission reduction programs, advance preparation and response measures to
cope with domestic and international requirement through carbon pricing simulation software, and
capacity building for Taipower’s carbon asset management and sustainable development.
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Modeling the Economic Variables and Industrial Structure Prediction
Abstract -

The main purpose of this project is to construct a “ Macroeconomic and Industry Structure
Forecasting Model ” which established on the basis of “Input-Output Linear programming model ” as well
as suggestions from experts in related fields. This model will be responsible for evaluating the impact to
industry structure from specific industry, environment and energy policy. As well as that, influences to
industry structure from free trade agreement and the “Headquartered in Taiwan, manufactured overseas”
module will also be considered. At last, a user-friendly system will be developed to the consignor to
simplify the operation procedure.
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The Analysis of Adaptation Decision-making and Risk Management at Taiwan Power Company under
Climate Change Risk and Uncertainty

Abstract :

It is clear that global warming has already become an irreversible trend. Taiwan Governmer
initiated a national adaptation policy making process and the implementation of adaptation action plan
highest- priority tasks towards the prevention of the negative and harmful climate change impacts. As
power producer in Taiwan, Taipower Company plays the most important role of energy supply in the
Deciding how to cope with the possible impacts of climate change and preparing appropriate adaptati
necessary and urgent task for the company at the present. In order to coordinate with The National ClI
Adaptation Action Plans of CEPD, Taipower initiated this project under the National Adaptation Acti
results emanating from this study will be served as the foundation for adaptation decision mal
management.
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Hydropower Potential Assessment under the Climate Change

Abstract -

In this study, we use Hydrologiska Byrans Vattenbalansavdelning model with three IPCC scenarios
(A2 ~ A1B and B1), five general circulation model (GCM) to assess hydropower potential under climate
change. The study results help us to understand the impact of climate change on hydropower systems.
The results show that under the A1B scenario, the wet season (May to October) rainfall is higher than the
base of most GCM simulation, and the dry season (November to April) is lower than the base.

FEIFRF P33 0

YRR FEREEAF R ATFIRE TR hF G RBEE - £ A
?%ﬁ%@%9ﬁi%i**%?&@F%%§%%§T¢J%?%Jﬂ%ﬁVﬁ&“E’%u
Rt fiEh'e L FEAFRGEEE > F o URVIBART L 2 @7 1 iEe 3
FEFERBTARAIRS FLAN O NI EGF GRBFAT AT ETROEH A  BHAR
PIREBLGEE &h > FREFTZAFFUER G E R "G F IS - RIFETEF7HS =5 -

ﬂwﬁﬁ # * i3 4] Hydrologiska Byrans Vattenbalansavdelning (HBV)%»;\ KEHE TR
HBVHEZCZ S R L& 3238305 BRI e S TEFT BT AHBVHE S &5 B F kF 7 L4Faun
fé_fi%‘is Aow “'”/?1% FRBERTAEZFROFEEF IR E DR @ kS ?Eﬁ’%?ﬁ
R A R ER F RGBS B F R A YA RE BARE ) TR kR
RIS PRNGRE TR E Y R AF R L O AR T R A FEE .
%2 Hp

A3 E UIPCC2 = 6§ i %8 3 §F W %F5 (A2~ ALBZ BL)i& (7 4 47 » :
g Z AR F RGN (GCM)iE F A R F B REBT > AR KR MRS F T BN 2
oo AR CAIBEBRT ERY(GI107 ) S IGCML A B F AL A £ 0 @tk
Q1247 )Rl S Ahpad 5 TEF Y ﬁﬁ4%Jﬁt$nM%ﬁT’%ﬁm‘7gﬁ
8" $HGCM2 & EFAHAE > Hv ! HeGCMA ML A& B35 i 4 5 BLEF®R ™ >
Tk B NGRS 2 AR - o A 3 ﬁ»ﬁszFmﬁﬁ%“oiﬁﬁéiﬁﬁ
LEQT-6" )R> A= AEBET <A GCME R~ augd o

FERT B

, b . Do kmEE | |
| EERM . G@EE | kHNE® | |

2. KIRRAEN S 38R 5t

IS
IiﬁfETIiﬁ i

FRER | |
ﬁmmé

K R
WO RMEERER

Change (%)

BRAAFAE |
| ﬁEAm-mH_m:

2020~2039 E:
FHEDAEEN

‘Ef;"ﬂ‘t‘ﬂfj

U R ST

EEEEEE

i
e -

| : RIS EEE
i

B~ 7 A2 R

TR E

- Month

B2 AIBH 5 T % I GCM# 8 2
Tian F o g K

TR O~ FR4ETp

92



A4 ERFARGERT S22 RE ALY

The Study and Primary Establishment of Risk management System for WindPower Asset

Abstract -

The windpower 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 windpower basic document and the examination
material collection, provides the unification the windpower asset 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 Development and Establishment on Preventive and Corrective Maintenance Management System
for Nuclear Power Plant

Abstract :

In this study, based on existing file layout to enhanve and adjust application system. The
MMCS process is quite easy and more efficiency than before. To integrate nuclear power plant PM
(Preventive Maintenance) and CM (Corrective Maintenance) 2 major systems and find out the
limitions between these two systems. To generate monthly and yearly reports for assist nuclear power
plant to control PM and CM steps and also to increase the system performance
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The Establishment and Application of Association System on E-learning, Libraries, and Knowledge
Management systems

Abstract :

The electronic training materials and collection of Training Institute, KM Systems, and E-
learning Systems have been built for many years and have being quite substantial. However, because
of the lack of a common platform to integrate all the stand-along systems, comprehensive benefits
cannot be obtained. Therefore, the focus of this project would be utilizing the dispersed information
effectively and enhancing the value of the information by means of cross-platform data integration
technology linking the internal information system platform.
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The Study of Disposing Radio Frequency Identification Locks Management System.

Abstract :

The TPC has been using the seal lock to protect the security of measurement device for a long
time. In order to put the work into practice, all the seal lock have to be controlled and the
dismemberments and installations should be recorded to hold the track of the seal lock. However,
the above processes are manual, and it takes time and much manpower to carry out the regular
maintenance. It is a time-consuming work for TPC to manage four million seal locks in a year. If the
e-management of the seal lock can be implemented, it will reduce the manpower and the staff can
devote themselves to other works.
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The Study of Using Radio Frequency Identification Technology in Materials Management of Distribution Center.

Abstract -

In this study, the hardware implementation for transformers/switch is developed to use radio
frequency identification (RFID) and design for reliability (DfR) technologies through design principles
and finite element methods for the logistics management reference system. The RFID tags of the
equipment are divided by electronic RFID passive tags (Class A) and SAW RFID ones (Class B). In
Class A data plates, they include the performance test of the standard communication performance and
metal interference with cable interference for identification. In Class B data plates, they involve the
measurement of the antenna design and fabrication for validity.
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A Study on the Protection of Electrical Appliance due to the Abnormal Voltage of Distribution Lines.

Abstract :

This project first collects domestic occurred abnormal voltage cases in recent years and statistics and
analyzes the reasons of occurring abnormal voltage. Furthermore this project derives the mathematical
models of deficient phases line voltage associated with loading, and feedback path impedance and
establishes ATP-EMTP line model’s simulation programs for event fault analysis and simulation of
distribution line.The second part of this project is to discuss the surge withstanding capability of main
domestic products of computer, TV, monitoring system and fluorescent lamp and moreover to analyze
more than 10 market selling protecting switches’ specification of protection range and function and merit/
defeat as well as to discuss the prevention method of appliances damage. Besides, this project will
provide the schematic diagram and description of abnormal voltage protection circuit (including single
phase, 3®3w, and 3®4w). Furthermore, GPRS based electric monitoring /control module considered
functions of abnormal voltage, voltage floating, overload protection, outage process, and emergent
reporting system associated with OMS (outage management system) database will be designed and
implemented. Customer electric security emergent reporting system (including single phase and three-
phase customers) will be also established and the interface and communication protocol for integrating
intelligent meter will be discussed.
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The Plan and Design for the Installed Location of the Distribution Transformer

Abstract :

The purpose of this project is to collect utility distribution transformer placement data that

is currently performed in USA, Germany, England, Japan, and Korea. The collected data include
national standards and transformer setting criteria. The results gained from the research will
serve as useful references for Taiwan Power Company, anticipating achieving a feasible way of
distribution transformer placement. In carrying out this project, the data from all existing
standards, archival collections, and academic references are all collected. Meanwhile, the related
information from academic cooperation, manufacturers’ data, and field visit are all acquired,
which are useful to enrich this study. For a better comprehension of transformer practices,
discussions with utility engineers are extensively made. Difference between domestic utilities
and foreign companies will be also prudently analyzed.
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The Smart Home Electronic System Management and Run-time Communication
Standards Applied Research

Abstract :

The purpose of this study contains : (1) Analyzing the current international trend and important
developed information of Smart Home. (2) Studying the international network communication standard
used in Smart Home electricity management. (3) Classifying and introducing the protocol standard and
technical specification which had been already applied in the different countries. (4) Explaining the
expectative benefits, further development trend and the completeness of each protocol. (5) Simply
implementing the communication module of smart home area network gateway device..

We plan to implement with smart meter, Home Area Local Network (HAN) communication and
Open ADR 2.0 protocol cooperated with Home Energy Management System (HEMS) in order to build
the smart home test field located in Shu-Lin Branch TPRI for demonstration.
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Technical Consultant and Verification and Cost-Benefit Evaluation of Taipower AMI Initial Stage
Deployment System for Low Voltage Customers

Abstract :

The project is positioned as the research and consulting team for the project titled “AMI Pilot
Deployment for 10,000 Low-Voltage Residential Customers.” With the extensive international practical
Advanced Metering Infrastructure (AMI) implementation experience, the project will assist Taiwan
Power Company to: (a) review and develop AMI system equipment specifications, standards, and
detailed technical specifications, (b) evaluate the open testing platform and testing procedures proposed
by the selected vendors, and (c) recommend feasible value-added applications derived from interfacing
with MDMS. The consulting team will work with Taiwan Power Company to establish the AMI system
cost-benefit assessment methods during the low voltage AMI pilot deployment project period (2011-
2012). After the system deployment, the project will perform small scale tests using incentive time-of-use
(TOU) tariffs. In addition, the project will also evaluate the overall business operation benefits that AMI
system can bring to Taiwan Power Company.
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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 based electricity theft monitoring and analysis system.
The proposed system supports the reference meter which is installed on electric pole with GSM 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 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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AMI Web Portal Planning and Construction of Taipower High Voltage Customers Service

Abstract :

The goal of this project is to establish interactive " high voltage customer service portal |
and to provide convenient and efficient procedure and valuable content in order to meet the
requirement of customer through real time information and continuous function modification
according to customer’s response and opinion. Project first plans and designs hardware software
structure and their specifications for high voltage customer service portal. The major load
management functions consist of individual customer load characteristics query, electrical fee
transfer calculation, encouraged alternatives discount calculation (including planned and
temporary electrical reduction option, changeable peak time option), best demand contract
selection analysis service, and load simulation and best electrical fee option planning and
analysis. For web site building procedure, data flow analysis for major service function of portal
and logical/physical database design are first executed. The next step is to code data retrieval
program to extract database from both New Billing System (NBS) and Meter Database
Management System (MDMS) of Advanced Metering Infrastructure (AMI) for portal. Moreover,
the proposed portal is required to access via both IE browser and portable iphone (htc) and their
man machine interface needs to be finished. Besides, application programs for both entrance
management mechanism and web site security management and protection mechanism are also
implemented. After proposed prototype of portal has been established, the portal function
modification, customer testing are continuously executing until final normal operation. Besides,
the possibility of Taipower transferred invested company supports electrical energy management
system for customers without installing Energy Management System (EMS) will be executed.
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Study of Performance Improvement and System Integration for Taipower Staff
Working-time Audit System

Abstract :

The Taipower staff working-time Audit System in data collection, upload and analysis are now
handled manually. The manager of Human Resources department uses Human-Resources subsystem to
upload attendance data to the mainframe computer, and waits for the data analysis of schedule. The time
required to complete the data exchange is difficult to control (for example, due to urgent business,
resulting data can not be uploaded to the mainframe). Without the assistance of automation, human
resources are still required which increases the additional workload. This study aims to analyze the
current data flow process and to integrate proposal as a reference for the future policy development. The
main methods of this study are: 1.Requirement interviews, data collection and analysis. 2.Systems
analysis, automated process design. 3.Databases, networks, systems software and hardware specifications
analysis. 4.Demonstration system build, test. 5.Planning and design of value-added features.
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Research of Power Demand-Side Management Technology Mining Analysis

Abstract :

Theoretical research of demand-side management and practical application are paid attention to
more and more by the Taiwan-Power company. The result of each demand-side management program
need a set of reliable, practical analytical systems to carry on systemic analysis to these management
programs objectively, for the research department to use, and for decision department’s reference.

Therefore this project will set up a demand-side management programs mining and analysis
platform, in order to analyze load power data of days, months and years. Analyze the effects of
demand-side management programs that designed for each dedicated users' group, and show the results
in various different kinds of table forms, graphs or figures. Research on how to do the bottom-up and
to-down overall analysis and assess of demand-side management programs; how to do these
automaticly; how to use materials prospect various kinds of that the method produce subdivide users
group, understand from user's view which inducements that consumers pay attention to, in order to
guide the consumer behavior of electric energy effectively.
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Study of Inducing ESCO Business Model to " Off-Shore Island User Demonstration Program |

Abstract :

The resarch includes the collection of information from abroad about the energy saving technology on
off-shore islands, the government policies for ESCO development, the current status of ESCO in America,
European and Asian countries. The research as well includes the environment analysis of power supply,
evaluation of energy saving potential feasibility on Green Island, the demonstration of BNB energy saving
by adapting ESCO business model benefits, analysis and assess for the amount of carbon emission reduction.
As a conclusion, the research gives proposal to Taiwan Power Company about the load management, the
energy conservation strategies, the service models and feasibility of leading ESCO business model on off-
shore islands. The Energy performance measurement and verification (M&V) by International Performance
Measurement and Verifications Protocol (IPMVP) option A shows the energy saving rate for lighting, A/C
and heat pump system respectively was 20.03%, 44.11% and 78.96%. Taiwan Power company induces
ESCO to their new business model should be after their wholesale electricity market policy issued. It is first
suggested that both the power supply side and demand side adapt energy management technology in the
Green lIsland. After wholesale electricity market is opened, Taiwan Power company must establish new
ESCO business model to provide a wide range of innovative services in energy industry.
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