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Reinforcing the IPR Management Capability of Taiwan Power Company Project

This project begins with reviewing current
intellectual property (IP) management
system of the Taiwan Power Company,
hopes to reinforce the insufficiencies in all
aspects, then assist Taiwan Power Company
in strengthening its IP management and
operation.

The main content of the project involves
establishing the system of IP management
and processes and organizing the IP
training courses and consultations. On
the one hand, this project investigates the
state of IP management in Taiwan Power
Company, analyzes the insufficiencies
of the IP management system which
includes the insufficiencies in the aspects
of IP management organization and human
resource, IP training plans, IP regulations,
etc. in the company. Then, depending on the
findings and needs, the project will make the
suggestions, furthermore, revise and add IP
regulations, assists Taiwan Power Company
in establishing a robust IP management
system, which including regulations,
processes, and forms, etc. On the other
hand, the project organizes courses about
IP creation, IP protection, and one-to-one
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coaching. The project will offer the IP lessons
from the basic IP concepts to the advanced
using of IP, assist in training up the seed
team of IP work in Taiwan Power Company,
moreover, assist the company in submitting
the patent applications.

By way of providing the IP management
and operation regulations, training courses
and consultations of R & D planning, IP
creation, IP protection, IP maintenance,
IP commercialization etc., this project will
reinforce the insufficiencies in the aspects
of IP management organization and human
resource, IP training plans, IP regulations in
Taiwan Power Company.

At last this project hopes to strengthen the
internal IP management system so that
the Taiwan Power Company can build a
strong product, technology, IP portfolios
as well as strategic IP protections and IP
maps in the future. Besides these, this
project will help the Taiwan Power Company
increase his IP outputs, assure his IP rights,
and free to operate (FTO) his IP outputs,
improve his IP management, enhance his IP
competitiveness, and support his corporate
strategies and visions.
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Planning and Research on Transformation of the Transmission System Division and the Distribution
& Retail Division of Taiwan Power Company into a Tansmission/Distribution/Retail Company

According to the amendment of the
“Electricity Act” , Taiwan Power
Company(TPC) is to be transformed by
regulation into a parent holding company,
powergenerating company and power
transmission /distributionl/retail company.
Meanwhile, the Transmission System
Division, the System Operation Department
and the Distribution & Reatil Division of TPC
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will all be transformed into a member of this
transmission/distribution/retail company,
which is responsible for achieving stable
power supply and protecting the rights and
interests of consumers. The purpose of
this study is to research and develop the
feasible plans for optimal business models
for the future Taiwan Power Transmission/
Distribution/Retail Company.
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According to amendment of the Electricity
Industry Act was promulgated by the
President on January 26, 2016 ; In the future,

Taiwan Power Company have to transform

into a holding parent company, under which a

power generation and distribution company

was established.

Therefore, this study serve the purpose of

the guideline on Taiwan Power Company's

future transformation and related designs of
organizations and working procedures; There
are 6 parts in this article as followings:

(1) Introduce the relevant studies on the
establishment and operation of holding
company, and conduct case study on 17
domestic and foreign enterprises.

(2) Analyze the action plan and the
optimal organization for Taipower's
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Planning of Taipower’s Transition into Holding Company

transformation.

(3) Present the proposal on how the
business of the Taipower's HQs shall
be allocated to the Taipower Holding
and its subsidiaries; Included proposed
relevant guideline, by-laws, and the post-
transformation group structure.

(4) Introduce the measures to be addressed
during the transformation, including
the compliance and guideline for asset
allocation, intra-group transaction, fund
raising, performance management, IT
system, principal of neutrality.

(5) Summarized proposed action plans and
conclusions.

(6) Present the study of internal control and
Taipower's board-affiliated audit unit.
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The Impact on Reasonable System Reserve Margin with High Renewable Energy Penetration

Due to the fact that electricity can't be
economically stored up in great quantity, the
power generation system has to be equipped
with enough extra facilities, called Reserve
Capacity. This is to cope with the power
shortage introduced by the maintenance
and outage of generating units and the load
forecast error of generation system. A high
reserve margin can increase the power
supply reliability, but the cost is also high.
A low reserve margin can cut down the
cost, but the power supply reliability is also
decreased, which will cause customer’s loss
due to the power failure or power shortage
as consequence. A reasonable reserve
margin must take account of the balance
between the power supply reliability and
the investment cost in order to reach the
minimum point in the total cost. In addition,
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a high proportion of renewable energy will
affect the plan of long-term reasonable range
of the reserve margin.

The purpose of this study is as follows:
To investigate and analyze the adoption
criteria on power supply reliability index
and approaching procedure; To investigate
and analyze the adoption criteria on power
supply reliability index, the regulation
standard and approaching procedure, as
well as the relationship between the power
supply reliability and reserve capacity in
other country (the United States, Europe,
Japan, Korea); To establish an optimization
model for power supply reliability in Taipower
generation system bases on high proportion
of renewable energy interconnection, for the
purpose to calculate the reasonable range of
the reserve margin.
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To meet the need for undergoing the
business divisions, Taiwan Power Company
(TPC) has to separate the cost and revenue
of these divided businesses reasonably.
The ancillary service cost is included in the
total generation cost, but we can’t properly
estimate the ancillary service cost from
every generators. Department of System
Operation (TPC) referred to the day-
ahead market bidding mechanism of North
America, and then established an “Ancillary
Service Assessment Scheme and Operation
Platform” which was based on the day-
ahead market and economic dispatch to

ESNRAEERSZILEHARRER
fl » ERU—EESHEARENTIHME
AYRREHS ] - IRANBEBAFERILFBE
FEAREVE > THRE #WE -8
BIRSHEMASE - ERI(FIEE
BE:

1. ERAEEMAZBERIGREFR

AEZBEREVELZEICITETR
Ry » EFzIMRIPOIET)RE - B EFRA
ZEOMN ~ WEBE ~ IRRIFEAE
EMERDMINT -

FRHAR EFR A TRAIRRZE 2 T2
HITE 3% AT » [TEERISO ERE
A€ > BT — iy H R IR H M AR E
ARERVEH L » 17 BRI HE
ENEATDE  LEDHIEREXIRE
BE){t - BEEEREESFFRIZEINE
R E RS RIE T IR S EN
KA B2 08 2 R 10 B RE Al A B HE
HECEER  TRBEFRKEER

IR TR IRBS L ERHI RIFEETS

Enhancement of Existing Ancillary Service Assessment Scheme and Operation Platform

test whether this bidding mechanism was
suitable for TPC's thermal generators. This
project, “Enhancement of Existing Ancillary
Service Assessment Scheme and Operation
Platform”, extends and enhances the former
scheme and platform in three ways: 1.
Including Independent Power Producers
(IPP) and pump storage power stations in
this platform; 2. Improving the short-term
load forecasting (STLF), generation unit
commitment and scheduling, and network
security analyses; 3. Designing a market
settlement procedure that meets TPC's need.

5 BEREHEWE  HEW
HHSF
2. TR AMERFESMHEEAESR - MBS
YRRl ~ Bl =0 REIFEF -
3. E—REART IR NFT R ERA
SENRFFRER

E OJ BETF TE RV RE AR B R AU A
mEFRETMEERR  BRE -
REBICLENMEESE - 2N » AFNIR
EIrRSZEMENR > FEEARHE
RIS R A EFREER -
AEZMFRANRTER LT EEE
T BN AR 5 A i BRI AR 2 YL H A
RGMIBRMRBLEESS - RIL
<N RENRBIERHTES » HIR
Fa S MR B N O R EE AR D BRI R IE
< B - A ZHEMRE R
IXRPBERRATRIIBM4 -



i}
5%
=2
=
EE
2
BX
LS

/28
T

e S .. 4 Y 7; 7 .
EREREE }f
FHEA %

5 34 MR Ff AR oA -
¥46F4 BR 7

B 1 EEFERE

R5H(D-1) BEHD) |&EHD+H)

|%m ] IEEI

BENSESE
W

#h (E A 0G
B2 HrifsmREFERZE

I

FRAER : EVEBRETEIMRE - RTE 5=

c



This study refers to the application of
Crowdsourcing in Europe, Japan, Singapore
and other countries to load management.
We set up a Crowsourcing platform, invite
the public to contribute ideas as a reference
for Taipower Company.In this study, we
have organized 2-days 1-night hackathon
crowdsourcing event, to collect the innovative
ways to reduce the electricity consumption of
the peaks in the summer for the low-voltage
users. The study found that, through the form
of crowdsourcing, although there are many
creative concepts, there is some difficulty in
implementation. The result of this study is,
after collecting the creative ideas, they are
still needing to be improved by experts and
scholars before they can be implemented.
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Creative Crowdsourcing Research of the Summer Peak Electricity Consumption Reduction for Lighting Service Customer

Otherwise we have conducting an experiment
on the implementation of innovation power-
saving ideas for one residential user and
two business users (travel agency and chain
restaurant). The study had found that, Bureau
of Energy, Taipower Company and other
government departments have a complete
plan in promoting power-saving. Therefore,
through crowdsourcing the power-saving
ideas have no significant innovation compared
with the existing power-saving measures.
Moreover, the study found that users have
doubts about whether the installation of
monitoring instruments will affect the original
electrical equipment, privacy leakage and
other issues.
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Environmental Baseline Monitoring of Carbon Storage Site

Abstract

This research focus on analyzing the
earthquake catalog provided by Central
Weather Bureau (CWB) from1991 to 2008,
and result shows the seismicity activity
around the Chang-Hua Coastal Industrial
Park is a relative silent area. The study area
is a circle with 20km of radius with the center
locates in the proposed carbon injection site.
The reason of choosing the radius of 20km
is based on the previous result of other fluid
injection projects, which showed 99% of
injection related earthquakes are located
within 20km of the injection site. The result of

1 R =AYb

this study shows the earthquakes in the study
area are small and deeper than the thickness
of sedimentary rock in the Taihsi Basin which
is 10km. Small scale of carbon injection in the
eastern edge of Taihsi Basin shouldn’t trigger
larger scale earthquake or lubricate the weak
surface within the strata from the earthquake
hazard point of view. We’ll keep collecting the
seismic data around the Chang-Hua Coastal
Industrial Park, and will install seismometers
in the proposed carbon injection site to
understand the seismic properties of the
study area.
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Study of Regeneration Technique of CO, Absorbent

HIRBMFIA
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Abstract

The chemical absorption process is the most
widely adopted approach of carbon dioxide
capture. The rich solvent (solvent after
CO2 absorption) needs to be regenerated
by stripping process for repeated usage.
The large amount of energy and steam
consumption during solvent stripping
is a bottleneck for chemical absorption
process development. In this study, a
mix of MEA(monoethanolamine)+AMP(2-
amino-2-methyl-1-propanol) blended amine
solution is selected as the rich solvent to
conduct the stripping test. Considering
the stripping efficiency and heat duty,
an optimized condition is proposed. The
performance is compared with that of the
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baseline absorbent, MEA solvent. Also, the
mass transfer phenomena in the packed-bed
stripping column is discussed.

The heat duty is reduced by more than
20 % by replacing MEA with MEA+AMP
solvent. The steam production rate does
not rise significantly when the MEA+AMP
concentration is increased.By the
thermodynamic and fluid dynamic calculation,
the overall mass transfer coefficient (KLa)
of CO, from liquid to gas phase is primarily
determined by the volumetric flow rate of
solvent. The KLa in MEA+AMP solvent is
two times that of adopting MEA as solvent,
showing that the former has a better stripping
characteristics.
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Research on Performance of CO, Solid Adsorbent with Functional Group Modification

Abstract

In the report of NOAA in November 2018,
the average CO, concentration in the
atmosphere has risen to 408.16 ppm. In
recent years, the liquid MEA method is the
international mainstream carbon capture
method, and develops advanced capture
solvents continually. The advantage of solid
adsorption process is non-solvent, which
can reduce the energy consumption of CO,
capture in theoretical. In this study, MCM-41
was synthesized by traditional hydrothermal
method and microwave hydrothermal
method, and compared with different Si
sources (Fumed silica, TEOS, Sodium
metasilicate), with different base (TMAOH,
NaOH).

In the traditional hydrothermal synthesis,
the optimum synthesis strategy is use
Fumed silica as Si sources, and the base is
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TMAOH, and the BET specific surface area
can reach 1174.38+10.20 m?/g. In the pore
expanding part, the synthesized condition is
120 ° C, 72 Hr, which can increase pore size
from 0.28+1.71 A to 82.17 A, but the BET
specific surface area maybe reduce about
13.1~38.6%.

In order to reduce the hydrothermal synthesis
time to 40~80 mins, this study synthesis
MCM-41 by microwave hydrothermal method.
After the improvement test, the BET specific
surface area can reach up to 1010.926+4.948
m?/g. In 4 bar condition, MCM-41 per kg
can be adsorbed to 1.44+£0.07 mol CO,. The
variables influence of BET specific surface
area is: microwave hydrothermal pH value>
stirring time> microwave temperature>
microwave time.
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The Study of Environmental Impact about Exhaust from Chemical Absorption Process for CO, Capture

Abstract

The concentration of Green House Gases
in the atmosphere is increasing by the
massive use of fossil fuels after the industrial
revolution. CO, is the largest source of
greenhouse gas emission. Post-combustion
CO, capture is considered to be the most
promising technology to limit CO, emissions
from existing fossil fuel power plants. One
of the main problems associated with CO,
capture process is amine emission within off-
gas from absorber. The amine emission may
impact the environment negatively.

The present study conducted literature
survey on amine emission for carbon capture
facility. The study introduces major types of
emissions types as well as their formation
mechanisms. Two major types are gas-
phase emission and aerosol-based emission.
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Gas-phase amine emission is as byproducts
from amine degradation. Two degradation
mechanisms are oxidative degradation and
thermal degradation. Aerosol-based amine
emissions is related to four issues: (1) particle
number concentration, (2) particle size
distribution (PSD), (3) supersaturation, and
(4) reactivity of the amine. From the emission
campaigns conducted at foreign countries,
absorber wash water section is able to reduce
gas-phase emissions effectively. However,
aerosol-based emission is believed as major
contributor to overall emissions. Challenges
exist still in removing them by conventional
countermeasures. However, from the results
of the present study, major pollutants (MEA,
ammonia, formaldehyde, acetaldehyde) are
below Taiwanese emission standards.
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The Study of Vacumn Pressure Swing Adsorption Process for CO, Capture

Abstract

Pressure swing adsorption (PSA) is a
technology used to separate some gas
species from a mixture of gases under
pressure according to the species' molecular
characteristics and affinity for an adsorbent
material. The higher the pressure, the more
gas is adsorbed. When the pressure is
reduced, the gas is released, or desorbed.
The more strongly adsorbed components are
held by the solid and a high purity product is
obtained.
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We simulate a 3-bed 9-step pressure swing
adsorption(PSA) process for flue gas after
desulphurization and water removal (15%
CO,, 85% N,) of subcritical coal-fired power
plant was designed. After simulation, we
obtained a bottom product CO, purity at
96.80%, a recovery at 85.87% while at feed
pressure 4.7 atm, vacuum pressure 0.05 atm,
feed temperature 298.14 K, adsorption time
430 s, cocurrent time 80 s, vacuum time 300
s, and pressurization equilibrium time 50 s.

ITHFERAEFERAZNAIEHRR
ENARPRERERENENE
HAXHUZSERIBREE X » KRHA
“HIERE EARSIEREERERN
FERZER - A IH S HEY
B aZENEENREKBEERE
= o BRI LUBRBURIRBIER TR < —
SIEHBIREN - MOUEBIRSR
e _RILRCRE » EENRSH
MNBEERKEHEIAVERZTE » B

H Fs=REERs

I BY B 18 #& %% (Circular Economy) 2
TER -

AR ET IR Y IR 5 R ER BE
T BRI AR B R T TR SRR EIRE
SRR AR —EEITEREFRE
DR B 2 B B2 4T - U FR DR B B 9 S BB URE
EBYHRZM D ZRHTEEIRAEMmE
TR R IFTRERE RS - WA A
SEBRK - KERKNREISEERN
EY)

HRAFEE IREENTIEERM
NERE—H=BERIE ;I 1kW Fik
[EEREERE B MAITRE TS -
It » AIRIRERET =B L8 B8 BRI Y
ERETER - LERFAREEED
fER - BRI~ FRIKRZ 15% —_ =
L% Ed 85% E R MM ER - EIE
REEE7 54.65 L/min(STP) , E1TIE
Kt > SEITTERET] 3.2 atm ~ HEZE
277 0.05 atm ~ EXIRE 298.14K -
= BRIRMI R 430 7)) ~ [0 B 5 RS
80 ™) ~ WEBEERFRT 300 #) ~ B/
BIFE S50 T SEEEVERMLE

98.08 % ' EINZEK 94.61 % » BIREY)
—S{EIRAEE 96.80 % » EINEK 85.87
% o WHEIREFPSZEERNEERE
PUESRERRERREEMITRE T
aZBEREREHIES (Mass Flow rate
Controller, MFC) FTEE Z fR &5/ © 3%
RIBER 2018 FREENRSHERM -
PIERERETE RS FTolo
S E RS R L - BB
HEFRERREMEEI TN B8
HEETRESEZIE - LTS
NEKIRERIREK -



|| - ESRRAH HIBN R Bk

(1']) BRI N KIS 2 e

REEEZ VPSA FilEE

= 1

[

2 K

=

=

T
X

A

B VPSA

=
=8

]

- BHE - &S 1R

HFRAE - (LBRERIGIHTTE



SN )

= (D) BEREFREHEERENFA

YL EIEERZEE ]

R (ZEEE M ER

Establish Reverse Engineering Technology on Wind Turbine Blades

Abstract

At present, there are 169 wind turbines of
Taipower Company's 1~5 and low-carbon
island phase projects, which are added
to the Taipower service units, 76 of which
are the same type. The wind turbines are
installed at the seaside and face various
harsh environments with a service life of
20 years. Inside, the number of rotations
of the blade reaches the order of 10°
times, and the blades are subjected to
bending moments and vibrations caused by
gravity, which constitute a source of fatigue
damage. Among them, the blade damage
has experienced the analysis of six blade
damage claims of Toad typhoon Changhua
Coastal Industrial Park; the establishment of
the wind turbine blades use retirement period
calculation; Changhua (11) wind turbine 23
wind turbine blades surface coating damage
subsequent treatment; Guanyuan 1.5 MW
wind turbine blade Corruption causes related
work such as diagnostic analysis. Therefore,
this paper establishes the repair evaluation
technology from the reverse engineering of
wind turbine blades. The goal is to establish
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the reverse engineering of 2M wind turbine
blades, external 3D measurement and modal
test, sectional structure measurement, blade
layer distribution, blade material, machinery
and analysis of structural properties,
establishment of various damage repair
strategies and acceptance criteria. For
the 2M wind turbine blades, the laminated
materials, stacking order and fiber angle
were reversely reduced, and then six kinds
of case modal analysis and damage analysis
of 10 conditions were performed according
to the laminated results obtained by reverse
engineering. In the modal analysis, the
boundary conditions of the simply supported
beam are set, and the results are close to the
experimental values. In the damage analysis,
it is necessary to pay attention to abnormal
shutdown under extreme wind speed
conditions (for example, the pitch is too late
to rotate), and the blade may be damaged.
Establish blade modal and damage analysis
capabilities, and complete the cultivation of
relevant technical talents.
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Feasibility Evaluation on the Rotating Bed Systemapplied to CO, Capture Technique

Abstract

Since the industrial revolution, the heavy
usage of fossil fuels has caused the
concentration of greenhouse gases (carbon
dioxide mostly) in the atmosphere to rise,
resulting in greenhouse effect and global
warming. If the CO, concentration in the
atmosphere is not controlled, serious results
such as sea level rise, rainfall changes, and
desertification in the subtropics may occur in
the future. The chemical absorption process
is the mainstream carbon capture technique
in the world. Developed countries and major
petrochemical companies in the world have
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successively developed advanced carbon
capture solvents. However, novel reactoris
not widely used, instead, the traditional unit
operation equipment such as absorption
towers and stripping towers is often adopted
for CO, capture process. Therefore, a special
type of reactor, the high gravity rotating
packed bed (RPB) system, is chosenin this
study to realize its fundamental design,
its application in most kinds of chemical
engineering process, and to evaluate the
feasibility with CO, chemical absorption in
power plant.
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Study of Desulfurized Seawater and Nitrogenous Wastewater Treatment of Supercritical Unit

Abstract

Nitrogenous wastewater and desulfurized
seawater should be treated carefully in a
power plant. The source of nitrogenous
wastewater is due to the urea additive for
flue gas denitrification, and the desulfurized
seawater is derived from flue gas
desulfurization. The aims of present study are
try to treat those wastewater in eco-friendly
way and assess the possibility of wastewater
implication. For nitrogenous wastewater,
autotroph microalgae were selected to
remove nitrate nitrogen and establish

B xss B 5

operation parameters. For desulfurized
seawater, a marine farming experiment was
conducted to develop the reuse technology.
Results showed the two algae strain B6 and
4-3 were suitable for nitrogenous treatment
and the nitrogen load is 3 mg/L/day. On the
other hand, the gentian grouper grew more
rapidly in winter probably due to the higher
temperature of desulfurized seawater which
preliminary proved the feasibility of marine
farming using desulfurized seawater.
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Research on Coal Ash Diversified Reuse

Abstract

With the successive conversion of coal-
fired generating units of power plants such
as Linkou and Dalin, the output of coal ash
will be greatly increased. When the existing
capacity of the ash pond is becoming
saturated and the construction permit of
the new ash pond is not easy to pass, the
coal ash recycling route should be planned
as early to avoid the problem of illegally
accumulating in the future and affecting the
operations of power plant.

Current methods of reuse or recycle coal
ashes of domestic and foreign countries
were collected and analyzed. And current
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production and of coal ashes in Taiwan market
was specially estimated and discussed.
Testing plan includes (1) evaluating the
feasibility of use of bottom as cement raw
material, (2) obtaining high volume fly ash low
strength concrete mix proportions. At present,
Taipower's own pipe trench backfilling project
has generally used Taipower coal ash, and a
publicity briefing session was held to promote
Taipower coal ash. Possible export of Taiwan
coal ashes to overseas and the requirements
of EIA protection label designated to coal
ashes were evaluated.

fEE MO s AMFEBMAEEE
PHHPEERE  RINEER ARIES
TEIRENESSHBRNRAIER
EEFUAZEET » BRFRERN
BAARE  BREARREERENIEA
HERERMMT EE/M=EE

Bt KEDMBEINNRIEF
RiER » WKIES &R IERIRT -
DITEIEBABIEEEREARE -
RIEFAERENEAICERMIFRE
MIERNEERRSRIVEREE
L BITEITE o TR

B sERaEs

AEESTE ) BERNENHMLIERE
ML EE R A EEUEZ R DT~ R
I BX X 0% ~ 20% ~ 40% ~ 60% 7K ifE
TRERIEBUE  ERZE PR
REFE ~ MIBEE - REERE  FE
AR KEEGEERS > BRIGEBER
EREEIECERBERSERN
EMESHRPTLUERHEYR - IR
alBE St ENMEITREOEN T3
MEMELUR BB EEE] RV B R B &
DR #EHEERNEBREREIRR
FERYT{TME -

SE[MANRXNEBZBARBE
ARETHESHE RIS &R kL
BAKIERISEE57] - RIAERKE
ERTERBEER L EMER
ENRREVEIER - RITTTTHEIRRK
HES SR % - KIS AKIERIBRE
BEMEERRESE  MEEEHE
ENMTERERZE  /RILEH ~ 131E

JII\ ~ BRI R ~ ERE ~ IR RSB
REEHEAEMBRPEVRESER &%
{DEMIZRRERE -

R CLSM EERMELS (B2
A EIRISECLLRT ) » BUIREE
RINHEEZERRTIE » RINEREM
LN BEIENERE ~ MEIME
HISELESR -



SRIEEERTEERERSITEH
BHREKSESFIE - BER60% BRTE
FeRRITERERE L » M 30%-50% B £ A
oK 28 RINVARE B IE R ERRETE

&

MRXDRBPREEHIRNSBEHR
SELER - =N aBRNEOZEREE

P ——
W
y
(B
= g

axA

MaEEEFNETTN ) B AMTRSEE
EH - e ZEEZUERFZ NS BIRE °
MIEBEXNTEEAZEEDBEEELER
@ BERRIVEERENTESINERE -
ERNBENRR FRBIRRIZEAS T IE NN ERIBE
B RHASEREIR » (BEBRIFTAR
REmIE

#a HEAE ]

P77 g T g T

1 KRR DT EERE (ARREUREET )

600

500

400

300

HuRE 3 B (keffem?)

0 10 20 30 40

50 60 70 80 90 100

## #7 (days)

——0% —e—10% —o—20%

30% —e—40% —e—50% —8—060%

2 AERIEARGIETBREEIEEHISERE (W/B=0.45)

HRAE : IRERRAEREIRISIANE &S - SESE

SRR - ZUAAM ~ MFBER

i)
%
%
o
e
=
BX
LS

B S I R SR (1 1)



= (2) (BERIREREE

HIRBMFIA

R R R K BN Tt R IR RS K X BRI D A

Feashilty of Refractory Wastewater Recovery In Power Plants and Assessment of Water Qualty Testing Methods for Flue Gas Desufurzation Wastewater

Abstract

The objective of this study was to provide
appropriate solution through the in-situ pilot
test, in response to the need to improve the
treatment and the analysis of the wastewater
of flue gas desulfurization, the conclusions
were as following :

1. Regarding the ZLD pre-treatment
evaluation, the test results showed
that the process should consist the film
softening and concentrating function,
with the heavy metal removal module
retained. The film softening procedure
should be multi-stage design, and the film
concentration procedure can be multi-
stage or cyclic design. At the final stage of
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the evaporation and crystallization stage,
the function of ammonia recovery should
be added. And NF concentrated water, RO
water and distilled water can be recycled
as FGD feed water.

2. For the waste water treatment of boiler
caustic cleaning, a vacuum dehydration
drying device was used to distill the
wastewater under reduced pressure. After
treatment, the pH value of the condensed
water remained in the alkaline range, and
the conductivity decreased to 266.8us/cm,
and the components were in the sparse
range, the distilled water could be used as
a make-up water.
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SCR de-NOx Catalyst Performance Tests and Quality Management in Thermal Power Plants

Abstract

Selective Catalyst Reduction (SCR) is
currently among the most mature and widely
used methods in engineering applications.
The principle of reaction is to convert NOx of
flue gas into clean N, and H,O — a chemical
reduction reaction through reaction of
catalysts under a certain temperature and
O, concentration. Due to increasingly strict
environmental regulations, the demand for
those chemical catalyst products has been
increasing every year. However, there are
many catalyst producers and the qualities
of their products are found to be uneven. As
a result, the purchase of new catalysts and
the management of catalyst quality are very
important for effective power plant operation.
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This study selected five catalyst brands that
have been used in Taiwan Power Company
to conduct tests of catalyst performance. This
study also conducts tests of catalyst thermal
stability and chemical poison resistance to
simulate possible catalyst deactivation in
actual power plants. By comparing catalysts
among different brands, we can know each
brand’ s advantages and disadvantages.
We can also use it as a tool to evaluate
and predict the lifetime of the catalysts.
Finally, this study also provided “Guideline
for the testing of SCR catalyst and quality
management” as a reference for users to
set up purchase specifications and evaluate
catalyst lifetime.

BBTR7S SCR IRIER FERYZIL » #Y
5 SCRAMIBKREERAY 1/3 LAL
BEEHEBRNSMMS 3~5F - BR
EERBER  BRETERERH
B DURINFFRMZHRE » &
ERERMINERGFERETBERN
FIRFTBE - EEIRERERIER » &
K TRiBE (BENIEM ) KE
KI5 SCR &1 - BEFKEZFIE
m- EMBREEFERZEHESA
B SIBRNRERBRAEEERN
MISTFHEEE -

B EREER

B FTAR B BE 2 B 3= B RS A
MR ETEREEAE  B8F
BIRRRAR T RELL MR B RIERLL - I
N RIBEEBRYURSERILES
BRI 21T » FPEITEREERIE
BRRBETIE  ALIREEIRE R/
EFRTRERIRLERT - Ri& » IBH

BRI EmEEERR] -
TREAC IRV R E E B IRV FRTOA
WO BENESBERERSM  FE
SCR #FEMNA » EFERZEEHEDT
AZ-

FeRYEERY 5 BRI AT IR 1T
BRI - B8 AERY  BEEE
1E2RD ~ LERERE - SLEE ~ SLIE
o0 MERRREMENEES O
AUT BEBEBXE - T3 - @
HETHRBIEETERICB2HRSAE
Al - BEREIGEREEIR 0 WO, RUARIIEY
REBERIVAEETERNBEESLE

BHREERRE - BEIS WO, DA
BIRRE P ER - DRFTNE L EH
RARE L BRTERGAERES
BiEm) - HEREUBRRERE
FIERBRESMAMLSIKE &
BERREEEBERE  JiIERE
RIERSmM BIEMEEENARIE

SHETYEE -



m ]
P

45 \-*h
& -
£
.
E40 = ety CHA-K
g —— ARR-K
EP —— SHEK
b —t— GHi-K
S

30 NEEK

290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450
Temperature, °C

B1 REGEHRBREECEE

k1 BERREHE

A B

SR R
BB E
SO,/SO; 8 3 %
(o 3%

tb & @ AR

i} & 4

& BR S
LR+ 5

72}
¥
Q
F

DD@@O@@@@%
© © © O 6 > O O
O P> O oo OO0 Db
OOOO@@DO@%~

2
F

Ooeb>opo oo

©: R¥F O:%T A&

ARAER : iREMRAMEBEIRIGIARE : B5E  SEE

KNTJEERFAEERER - AEE ~ HEMN

i)
%
%
o
e
=
BX
LS

B S I R SR (1 1)



BEER

Shorebird Habitat Creation and Management in Hsinta Salt Pan Wetland

= (2) (BERIREREE

SRR EEl 22 AERRET =S

HIRBMFIA

TSR

Abstract

In early 2018, Yongan Wetland was
designated by Ministry of the Interior to
be an important district wetland. As the
land owner of the Yongan Wetland, Taiwan
Power Company has been endeavoring to
preserve its biological resources and natural
habitats based on the belief that ecological
conservation and putting environmental
protection into practice are an essential part
of the company's social responsibility. It is
also the company's expectation that Hsinta
Power Plant - located in close proximity to
the wetland - will be built as an ecologically-
friendly power plant in Taiwan and become
a role model for harmonious coexistence
of industrious development and ecological
conservation. The study aims to assess
the assemblage of water birds on Yongan
wetland and evaluate feasibility of habitat
management by properly controlling water
levels in this area. In this study, we find the
following facts: the family Scolopacidae
usually prefer to reside in areas with water
depths of less than 12 centimeters; the
family Charadriidae usually prefer to reside
in the areas with water depths of less than 7
centimeters; while the family Anatidae reside
in two kind of habitats: one in the areas
of less than 12 centimeter water depths
for resting, the other in the areas of 12 to
30 centimeter water depths for foraging.
The Anas crecca usually like to live in the
areas with water depths of less than 10
centimeters. The Ardea alba Linnaeus and
Egretta garzetta prefer to reside — most of
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the time scattered across this area evenly -
in the areas with water depths of less than
40 centimeters. The difference between them
is that Ardea alba Linnaeus prefer locations
nearby near vegetation plants, while the
Egretta garzetta prefer exposed areas. The
Platalea minor prefer locations of 12 to 30
centimeter depths for foraging, and exposed
areas for resting. The study indicates that
If the water levels rise from a low (-35cm
below original bench marker) to a high (-25cm
below original bench marker), the areas of
less than 12 centimeter water depth will be
down from 20% to 10%. This change will
lead to a significant decrease of 20% in
the number of water birds — especially with
Family Charadriidae and family Scolopacidae
dropping by 70% in number. When the water
levels are in the middle range (-30cm below
original bench marker), there are the largest
number of water birds of Family Anatidae.
As water levels rise to its highs, it will cause
a 20% decrease in the number of water
birds, indicating that the Family Anatidae
need exposed and shallow wetland areas.
Since wetland at any water levels could
provide enough swathes of deep-water-
level residence location for Platalea minor,
the fluctuation of water levels at the wetland
doesn't significantly influence Platalea minor.
Finally, it is recommended that a middle
water-level should be maintained as its
maximum water level for Yongan Wetland
to ensure the diversity of birds around this
wetland.
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Research and Development of Corrosion Monitoring and Life Time Assessment for ACSR Cable

Abstract

The goal of this project is to establish the
corrosion quantitative test and service life
evaluation technology for ACSR overhead
conductors. The research work was
conducted completed through the ACSR
overhead conductor corrosion quantitative
detection technology investigation,
conductor corrosion assessment, conductor
corrosion failure analysis, conductor
corrosion quantitative detection test study.
In addition, the field verification test and
benefit evaluation of the conductor corrosion
quantification were completed in one of the
company's field. Finally, we try to develop
the test device by the eddy current detection
technology.

According to the results of this study, with
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the eddy current as the detection principle,
it can be used to quantify the degree of
corrosion of conductors, and can measure
internal and external corrosion at the same
time. Field verification test was carried out in
one of the company's field. The results show
that although the conductor has been used
for more than 30 years, the conductor still
has 92% tensile strength of the new product.
It can still be used several years by brief
evaluation, which can save the short-term
renewal cost of the transmission lines and
ensuring the safety of the power transmission
equipments. The eddy current technology
is used to develoe the transmission line
corrosion detection equipment, and the intial
results show that the functions are satisfied.
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Establish Reverse Engineering Technology on V80 Wind Turbine Blades

Abstract

Steel corrosion is very serious in Taiwan
coastal areas, wind turbine was long-term
exposure in such salt damage and erosion
atmosphere, to pay special attention to
corrosion prevention, the tower to avoid
corrosion and affect the structural safety
for to ensure the normal operation of wind
turbines in use during the life, and therefore
anti-corrosion requirements shall be in
accordance with the specifications of the
wind farm site environmental characteristics,
and practical experience to design wind
farms. Be sure to make wind turbine can be
easy maintained at more than two decades
of life. This article established wind turbine
tower anti-corrosion specification and
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diagnostic method for 20 years maintenance-
free, use image analysis method for detecting
corrosion deterioration in tower coating,
according to ISO 12944-7 specification
select the detection area and zone, image
analysis method in accordance with ISO 4628
specifications coating surface deterioration
defects, such as corrosion; cracking; peeling
and blistering of qualitative detection
and quantification of doing classification.
Inspection interval was 10 years before every
five years for one time, 2 year each was from
11 years to 20 years. If coating deterioration
beyond at the agreement set standard,
manufacturers need to check and maintain
coating in all wind turbines of the site.
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A Study of Evaluating Weather Forecasting for Renewable Power Generations

During this two-year research project, the
ensemble forecast data were interpolated
to specified stations by Kriging method for
solar power, wind power and hydropower
application.

As the verification been conducted for each
meterological field, results showed that the
ensemble mean in each variable had the
outstanding performance than any other
single ensemble member: (1) for solar
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radiation verification, a better forecast ability
was found in the forecast during fall to winter
season; (2) for wind field verification, the wind
direction forecast was much consistent when
the wind speed higher than about 5 m/s or
the ensemble forecast will be diversed; (3) for
verifing precipitation prediction, the ensemble
mean could be a more reliable forecast data
within the rainy season.
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Set up the Wind Power Output Forecasting for Non-TPC Wind Power Systems

It is so hard to get real time data from
non-TPC wind turbine generator systems
that wind power output forecasting is
more difficult. In this study, we try to find
representative wind speed of non-TPC wind
farms from different data sources. Therefore,
data were collected from the Taiwan Typhoon
and Flood Research Institute(TTFRI)and the
correlation of wind speeds was compared.

Using this representative wind speeds and

RS  Br 5Ok

the data from the relevant numerical weather
prediction as the inputs of the Fuzzy Neural
Network —based forecasting model, wind
power of non-TPC wind farms can be easily
evaluated. Then combining non-TPC wind
farms forecasting results with development
platform for renewable energy monitoring
system to build the wind power output
forecasting webpage for non-TPC wind farms.
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On the Performance and Durability Assessment of TPRI's Existing kW-class SOFC Systems

In 2013, a 1 kW- SOFC (solid oxide fuel cell,
SOFC) power demo-system for residential
use was established in a project conducted
by TPRI together with a local enterprise
company, the Hephas Energy Corporation.
If methanol was used as an alternative fuel
(converting methanol into hydrogen-rich gas,
then purified by Pd membrane plate), the
achievable DC output power was 1.1 kW.
The gross and net electrical efficiency of the
SOFC system were about 37 %(LHV) and
36 % (LHV), respectively. However, after a
long period of test operation using H,/CO
as a fuel, it caused carbon formation on Ni-
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YSZ anode, and led to sharp degradation in
system performance. In 2014, in cooperation
with Asia Hydrogen Energy Corporation, TPRI
built a natural-gas-fueled SOFC-ST (solid
oxide fuel cell - steam turbine) hybrid power
system. The result shows that at least 800
W AC power was generated from the SOFC.
The system is now experiencing in excess
of 3,200 hours of test operation, totaling
electricity of 2,700 kWh. Unfortunately, the
H2S concentration in the pipeline natural
gas caused a significant sulfur poisoning. In
response to these issues, countermeasures
must be proposed in the near future.
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Study on Assessment of Forecasting Performance for TPC’s Wind Farms

Combined with the data of numerical weather
prediction and the SCADA data of the wind
farm, TPRI has developed the wind power
forecasting systems with leading time of 6
and 48 hour, the forecasting resolution are 15
minute and one hour respectively. Up to now,
the wind power forecasting systems have
been operating for 2-3 years. As accuracy
of wind power forecasting is a key issue for
intergration cost of variant wind power, the
study will analyze the wind power forecasting
performance and further improve the

FARES  BW - %

accuracy of former wind power forecasting
systems. As the status of generation within
the SCADA can inform about the validity of
the observation data, network, and outage
of the wind turbine. In this study, we conduct
the performance analysis of the wind power
forecasting based on the real-time status
information of the wind turbine. In this
study, an assessment system of forecasting
performance has also been constructed for
further analysis application.
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The Design of Expansion and Renovation of Photovoltaic Benchmark System

Owing to keep track of the generation of
private photovoltaic(PV) power plants,
Taiwan Power Research Institute(TPRI) has
developed the benchmark system for PV
power plants in 2012. The benchmark system
contains 28 Pyranometers which transmit
the value of solar irradiance to the TPRI
server. Except for the solar irradiance, the
benchmark system also collects the data of
generation for private PV power plants each
month. The business department of Taipower
company can monitor the abnormal private
PV power plants through the benchmark
system.

The benchmark system for PV power plants is
managed by the Energy Research Laboratory
of TPRI. The system is operating more than 5
years. Recently, the capacity of PV is growing
rapidly. The high capacity of renewable
energy would impact the stability of power
grid. For developing the area PV generation
forecasting system, our team plan to extend
and update the benchmark system. Besides
increasing the number of benchmark stations,
the benchmark stations add the temperature
sensor. We also redesign the database and
the website of benchmark system.
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Building an Integrated Operating Indicator for Wind Turbines

This study establishes a comprehensive
indicator of wind turbine operation, which
will help to understand the operation status
of the wind turbine, and also enable the
maintenance work of the wind turbine to
move from "according to time" to "according
to the state", thereby achieving the goal of
reducing the levelised cost of wind turbine
and increasing its operational efficiency. The
main results of this study include:

1. The comprehensive indicator curve of
the wind turbine operation constructed in
this study shows that if there is obvious
outlier value in the curve, it is often the fault
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point, such as CK unit1 and unit2 ; if there
is no outlier value, it can be judged as *
The health curve” , such as CK unit3; but if
the outliers appear in the range of the swing
of the comprehensive indicator curve, it will
increase the difficulty in judging the fault
point, such as CK unit 4.

2. The classification accuracy rates of CK
unit1~4 are over 95%, which means that the
Logistic regression model established in this
study has great predictive power and good
analytical validity. This will provide useful
information for predictive maintenance of the
wind turbine.
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The Mechanism Evaluation and Demonstration of Providing Real-time Power Production Information to Power Dispatch Platform

The realtime power generation data collected
from 100 PV plants have been integrated
into GEMS. To abide by the regulation,
IEC 61850 MMS and ICCP protocols have
been adopted. An estimating model based
on IDW upscaling method has also been
implemented. The model estimates the
power generation of non-monitored plants
by using the power data from the nearby
monitored plants. The average RMSE of
the model is 0.042 kW/kWp, and the ratio of
monthly estimated energy generation to the
reference data is 89.22%.

A feasible technical solution has been
proposed to transmit monitoring data to the

CCDC through a dedicated network link from
a private owned data center. The monitoring
data can then be re-transmitted to ADCCs.
Furthermore, we provide suggestions for
amending the renewable energy regulations:
First, increasing the coverage of monitored
PV plants. Secondly, mandating the plants
connecting to the grid to provide more
information regarding PV system design
parameters. Thirdly, regulating different levels
of monitoring metrics based on different PV
plant capacities. Finally, Allowing PV plants
to transmit data to dispatch control centers
through a dedicated network link of private
owned data centers.
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Integrated Application Research of Smart Green Community and Home Energy Management System (HEMS) - Taking the Dormitory Area of XingDa Power Plant as An Example

The purpose of this project is to cooperate
with the Executive Yuan, Republic of
China(Taiwan) to plan to complete 1000
demonstrations by the end of 2017. It
includes the complete AMI deployment of
the Route A and Route B linkages, as well
as smart user application services, and will
select the Hsinta Power Plant Dormitory as
an extended demonstration field of the Green
Community Project. The project is focus on
aggregate individual AMI information through
Route B to show the overall electricity
consumption information of the community
and of the individual users. Through policy
promotion and incentives demonstration, will
explore user's motivation and incentives of
electricity-saving. It is proposed to establish
a "community cloud energy management"
experimental system and provide four
main functions: (1) Community Energy
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Management System (CEMS): electricity
consumption information of the community,
user energy-saving competition rankings,
safety monitoring, and Taipower company
policy announcements. (2) Home Energy
Management System (HEMS): wireless home
network, measurement of real-time electricity,
electricity data cloud query platform, remote
control appliances, and automatic demand
response to reduce air conditioning usage.
(3) Community WiFi Internet integration and
construction: WiFi coverage throughout the
community * Internet service and smart life
integration. (4) User's automatic demand
response function: Establish an international
model that meets the Open ADR 2.0b automatic
demand response standard and provide
a business model application for demand
reaction aggregators for the future community.
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Evaluation and Demonstration for Experimental System of Energy Visualization and Air Condltioning Demand Shedding in Government Buildings

The project is scheduled to take the Bureau
of Foreign Trade (BOFT) and the Bureau
of Standards, Metrology and Inspection
(BSMI) as examples for the establishment
of an experimental system and verification
of benefits about reduction of peak load
and ancillary services in response to
emergencies of power shortage.

Whenever the power demand is about to
exceed, the system sends information and
signals through the Internet to adjust the
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energy consumption to a minimum status that
allows the A/C system to operate instead of
turning off the power directly.

The research includes the development of
the energy management system software in
the two research fields (BOFT and BSMI), the
electricity power usage measurement and the
physical deployment of the air conditioning
system load control equipment, and the
automated demand response mechanism and
energy information visualization.
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Feasibility Study of Distribution Renewable Energy Management System

Abstract

With the development of Distribution
Planning Information System (DPIS),
this DREAMS project will retrieve the
attributes of distribution components and
renewable energy from the Distribution
Mapping Management System (DMMS).
The network topology and input data files of
distribution feeders are therefore generated
automatically. With the weather forecasting
data, the expected power generation by each
PV system is derived, which is used to solve

RS  Bm - 5k

the decision making for the control of power
factor and active power output for the smart
inverters when the bus voltage exceeds the
operation constraint. For the feeder dispatch
of Distribution Automation System to execute
both the Mon interruptible load transfer, and
service restoration for fault contingency, the
decision making for control of PV inverters
can also be applied to maintain good service
quality of distribution system.
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The Analysis of Program Parameters and Curtail Performance of Aggregator Demand Response

Abstract

Taipower made a huge progress on
promoting the effectiveness of DR in
2016, contributing to system reliability. For
instance, reserve margin was hit a record
low on 5/ 31/2016, and demand bidding
program curtailed 390MW peak electricity
consumption, which equal to more than 1%
reserve margin rate. However, our power
supply is extremely tight in the next two
years, so government asked Taipower to
recruit more DR capacity to help the system.
Based on the experience of Taipower, it is
very difficult to get more reduction in the
short-term.

According to the international demand
response program design experience, the
Aggregator mechanism can effectively
improve the implementation of response
requirements. Also, Aggregator can
guarantee to provide reliable, immediate
power reduction during the dispatch period.
Therefore, in October 2016, Taipower
launched the "Aggregator Demand Response

B rxss an 5%

Service Program", which was the first time to
push forward the aggregator mechanism in
Taiwan. But, unfortunately, the program was
failed and stops at July 2017. In this study,
the detail of specification and contract of the
first Aggregator Demand Response Service
Program are evaluated. The improvement for
next Aggregator Demand Response Service
Program is also suggested.

The last, both demand response program
and Aggregator Demand Response Service
Procurement are restricted the participate
end-user whose contract capacity should
be 100kW above. Although the high voltage
user's considerable amount of inhibition,
but than 50% peak load was caused by
low voltage users. Therefore, in addition to
actively promote the need for high voltage
users to participate DR program, and analysis
the curtailment potential of high-voltage
users, the demand response research on
low-voltage users, should also be gradually
started.
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The Analysis of Program Parameters and Curtail Performance of Aggregator Demand Response

Abstract

To evaluate and develop the suitable
operating platform and system for Taipower
distribution divisions and every planning unit
in regional business offices, the company
will adopt the existing system information
like DMMS, REMS, NBS, DDCS, FDCS AND
DPIS to reconstruct a set of “Distribution
Planning Integrating Applying System”
It will replace the present complicated
information integrating steps for the planners
by developing the related man-machine
interface and the information needed during
integrating process.

In summary, during the present plan
executive process, the planners will collect
and explore the A style engineer operation
and the way to integrate with DPIS to
understand the current production method

eSS B 5k

of planning related routine report in every
regional district and develop the most
suitable man-machine interface. Thus they
can automatically adopt the existing system
information production analysis report
and consider distributed generation. After
evaluating the current regional load forecast
software, the planners can integrate and
develop the load forecast and substations
for the operation platform with DPIS and the
software tools for the best plans of feeders.
Then promoting regional load divided
strategy, we can reach the goal of sharing
database, integrating analyzing information
platform to strengthen distribution plan
operation efficiency to meet multiple operation
demands.
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Research on Visualization of Feeder Grid-connected Capacity

Abstract

In order to allow external users to have
a more intuitive understanding on the
possible hosting capacity of feed line, this
project will regularly extract the topology
information of existing distribution equipment
from each business branch of Taipower by
using the Extract-Transform-Load (ETL)
technology. This project then simplifies it to
become the information structure required to
calculate the possible hosting capacity and
subsequently summarize and send it to the
information center as the basic information
for computation. For the computing cores
used to analyze the impact while calculating
the possible hosting capacity of the feed line
sections, in addition to exploring the existing
DPIS computing units, this project will study
the use of other computing units such as
the OpenDSS of EPRI and Stream lined,
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and then comparison and benefit analysis
will be made to enhance the performance
of multi-stage system impact analysis run
by each feed line and quickly calculate the
maximum hosting capacity of each section,
thereby integrating the computing results to
the Geographic Information System (GIS)
technology and displaying the possible
hosting capacity of each feed line section on
the map with colors. Furthermore, to solve
the performance issue that may be caused by
external users downloading a large number of
map data, this project will construct a feed line
visualization hosting capacity system through
the use of Map Tile display technology that
allows the external users to inquire data
with telephone number or address, so as to
achieve the purpose of establishing feeder
visualization of possible hosting capacity.
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Demonstration Program of Smart Meter and Customer-side Integration of 1000 Household

Abstract

In accordance with the instructions of the
Executive Yuan, Taipower Company is asked
to fulfill the complete AMI deployment test
of 1000 electrical connection (Route A) and
home (Route B) links by the end of the year
2017, so that the electricity consumption

= BHY TIA

information of the meter can be instantly
presented in the home. Furthermore, the
enhancement of the value added benefit of
AMI, changes the user's power usage as well
as improves power saving can be justified.
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A study on Types of Security Seals for Metering Device

Abstract

Taiwan Power Company has used the
seal to protect the metering equipment
for normal operation in a long time. There
are about 4 million seal installation and
disassembling in only one year, which cost
a lot of manpower to manage seal; through
collecting the sealing method of foreign
electrical protection and metering equipment,
the plan finds a suitable method for metering
protection of Taipower Company, thereby
effectively reducing non-technical losses.
At present, Taipower Company uses seals
to separate the responsibility demarcation
points between power companies and
customers. However, the existing seals are
relatively simple, and only basic protection
can be done. The situation of damage is
endless, and it is impossible to visually
discriminate whether the seal has changed.
If the actual protection degree of the seal can
be improved, for example, it can be judged

from the appearance whether the seal body is
damaged or not, which will effectively improve
the work efficiency.

The plan is expected to access to the
way of several of the foreign mainstream
electrical industries to protect their metering
equipment and seal products. From this, we
can understand how the electricity industry of
several representative countries protects the
normal operation of metering equipment, the
physical protection of electricity meters, the
sealing method, and the seal type. Looking
for other seal forms that may be suitable for
Taipower Company's seal charging device
to increase the convenience of on-site use,
thereby effectively reducing non-technical loss
cases. At the same time, on-site exploration
and purchase and testing of physical samples
are required for reaching the purpose of prior
testing.
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A Study on Real Time Pricing

Abstract

Real-time pricing (RTP) is an approach to
pricing that sets price rates hourly based
on marginal cost. Based on the cost of
supplying energy for each hour of the day
and the operational status of the generators,
users are notified of electricity rates for each
hour of the following day. For the utility,
such a pricing approach can better reflect
the cost of supplying power and allows it to
avoid cross-subsidies. For the retail user,
such an approach is an incentive to change
electricity usage patterns, thus changing the
electrical load and increasing efficiency and
equitability.

In light of the above, this study will examine
the development of the theory behind RTP,
and collect and analyze experiences with
RTP around the world. Case studies will
include countries, including the US, the UK,

Australia, New Zealand, Singapore, Spain,
and Sweden. The case studies will discuss
how utilities introduced supporting measures
and designed their rate plans, forming a basis
for Taipower's design of an RTP system.
This project will formulate an RTP system
appropriate for Taipower, with reference to
international experiences and in consideration
of Taiwan's policy and regulatory environment.
The project will include (1) an evaluation of
the feasibility of implementing an RTP system
in Taiwan in the short term; (2) the formulation
of an RTP system appropriate for Taipower
based on different environments for utilities
in the future; (3) plans for RTP promotion
strategies and supporting measures; (4) plans
for an RTP pilot project and implementation
method appropriate for Taipower; (5) plans for
features of an RTP pilot project platform.
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The Research of Demand Response Measurement and Verification System Implementation

Statistical data of energy saving from
Demand Response (DR) is regarded as
an important work in Taipower. Accuracy
is the most important requirements of the
saving statistics. The quality of data amount
of energy saving is the key condition of a
rational allocation of energy efficiency.

Based on the research on the measurement
and verification of energy efficiency, this
project study the technological specification
and process of each DR program, load and
analysis the electricity information of the
users, build a power efficiency measurement
and verification system, then, analyze its
load characteristics, and assess the energy
efficiency.

Developing new functions of DR measurement
and verification system is all effective way
to solve these problems and to respond the
electricity policy. In this project, the theories
of DR, IPMVP, and Load optimal operation
are studied. The function expansion of DR
measurement and verification system is also
discussed with the DR statistics system being
developed, including new functions. The main
functions of existing DR measurement and
verification system are summarized in this
project. And the new problems in developing
DR work are analyzed. The direction of
function expansion is clearly indicated based
on the interview with related people and
research of IPMVP and Load Shifting.
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Research on the Demand Response Information System Development
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Taipower provides a variety of demand-
side load management strategy to solve
the problem of peak load system, including
demand response programs. At present,
there are the demand bidding program
platform and the measures platform of
demand response program to perform
the demand response programs. The
former provides an electronic process for
the demand bidding programs and some
different functions for participates, the
districter, and the staff in the department
of the Dispatch or Business. However, the
two systems are not currently integration.
The staff in the department of the Dispatch
or Business would not look for or look
up the information or benefit among all
demand response programs through single
interface. This project will achieve this goal
and show the graphical reports through
the implementation of demand response
information platform. We have planed to
integrate and exchange the data which
come from the demand bidding program
platform or the measures platform of demand
response program through the Data Base.
Now, we propose the report of the data base
integration, including seven tables and the

B rxss an 5%

corresponding parameters, the denfinition
and data formate of each parameter, data
source, and the frequence of the renew data.
The demand response information System
would provide unique interface to manage
the demand response programs and dispatch
the demand response. It also would provide
several kinds of Data Visualizations for the
demand response programs, which are
according to the requirements of the staff
working in the department of the Dispatch or
Business.

To expand the Taipower’ s demand
response & load management of revise
time of use version promotion, the team has
planned an assortment of internet and digital
marketing anvenues. We hope that this could
facilitate Taiwanese realization toward the
mechanism of TOU, completely increase
consumer’ s experience and interaction,
altering electricity consumption hours and
action, and achieving the goal of decreasing
electricity consumption. We established TOU
precalacutaion for lighting and low tension
websites and application, produced four types
of TOU digital marketing, three types of TOU
lllustration design, and TOU promotion video,
and completed TOU advertising.
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The Study of the Impacts of Gap Between Peak Rate and Off-peak Rate on Electricity Consumption

The power consumption during summer
peak hours has been reaching record high
in recent years.However, due tothe difficulty
in development of new power sources ,the
operating margin is expected to drop down
to 4.3% in 2019.Facing this bottleneck of
power supply, the management measures
on the demand side have been regarded
as necessary measures for relieving the
pressure of insufficient power supply.In order
to enhance the effectiveness of suppression
of peak power consumption by Time-of-Use
Rates, Taiwan Power Company has been
gradually increase the gap between peak
and off-peak electricity rates in recent years.
For better control over the performance of
implementation of Time-of-Use Rates, the
effectiveness of peak load suppression of
Time-of-Use Rates of various users must
be analyzed in order to understand the
sensitivities of users with respect to the gap

between electricity rates of peak hours and
off-peak hours, such that the design of Time-
of-Use Rates can guide users to reasonable
distribution of electric energy.

By referring to the methods proposed in
foreign literatures, in this study the systematic
analysis model of the impact of Time-of-
Use Rates has been established based on
PRISM (Pricing Impact Simulation Model),
which includes the sensitivities of power
consumption behaviors of users with respect
to the gap between peak rate and off-peak
rate and the implementation of performance
evaluation, in order to understand users’
response to the price and the effectiveness
of suppression.This model can serve as the
reference for determination of proper peak
and off-peak rates, and it can be used for
simulating the impacts of different rates in the
future.
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A Study of the User Interactive Platform and the Relevant Utilization of Energy Saving

To solve the problem of insufficient electricity
reserves, to strengthen management of
demand sides, and to enhance the intention
of the public to conserve energy, this Project
would reflect the mechanism of reward points
granted, collected, and redeemed from the
experiences of the domestic and international
electric utilities and interaction between
profit-seeking business and users, and refer
to the related international reward applied
measures of energy conservation to build up
and to trigger a trial run of a membership-
based interactive internet platform. In
addition to the consultation services of
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energy conservation, the platform would also
establish a business model in coordination
with a brick and mortar or an organization by
setting up a reasonable rewarding mechanism
of energy conservation, designing different
kinds of competition games, and providing
members to collect virtual points of energy
conservation so as to exchange physical
products, services, or to convert into cash.
Such a platform would strengthen inducement
of users to put into actions of energy
conservation and simultaneously promote the
equity of the energy-conservation rewards.
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A Study on Real-time Pricing Pilot Program

Abstract

Because of the maturation of domestic
information and communication technology,
the high-voltage users have fully deployed
advanced metering infrastructure (AMI), and
the Real-time pricing(RTP) has also been
included in work item of the Executive Yuan,s
"Smart Grid Master Plan". Also, the simulated
electricity trading market established by the
dispatching department of Taipower can
provide the hourly marginal electricity cost
data, which is helpful, in the development
and testing of the RTP program. In the
year 2017, Taipower finished a project
of RTP mechanism which discussed the
impediments to the promotion of immediate
electricity prices, and develop the workable
RTP program for Taipower.

However, domestic users don't have any
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experience in real-time pricing in the past.
If the formal program is directly promoted
without a pilot project, the initial acceptance of
users would not be high. Therefore, through
the way of experimentation, understanding
the user's feedback on the situation and
opinions of the real-time pricing scheme will
significantly benefit the follow-up program
revision. The positioning of this project is to
assist Taipower to develop a real-time price
pilot program and conduct related tests for
high and low voltage users. The contents of
the project include: (1) designing the real-time
pricing pilot programs, (2) the establishment
of real-time pricing pilot platform, (3)
Implementation of real-time pricing pilot
program and analysis its benefits; (4)
Research on RTP implementing strategies.
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Implementation of Energy Saving Services Integrated Information System

The main task of this project is to build anew
integrated energy saving service information
system to achieve Taipower's goal of external
and internal energy conservation.In addition,
another task is to transfer the data in the
database of current "user energy saving
tracking system" and "energy conservation
system" to the new integrated system
developed in this project."User energy saving
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tracking system" is an energy conservation
system for external users includingcustomers
with more than 100 kW and resident
communities. "Energy conservation system"
is an internal energy conservation system
to supervise and control the usage of
electricity, water, and oil used by generation,
transportation, and distribution divisions of
Taipower company.
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Implementation and Application Research of Meter Reading Information System

This study was focused on the analysis
of appropriateness in the meter reading
process and system functionality as Taiwan
Power Company reacts to the advancing of
information technology, and how to respond
to the impacts and changes upon the meter
reading process and organizational structure
from the widespread applications of low-
voltage advanced metering infrastructure
(AMI) in the future.

The study started with the investigation of
the establishment of new meter reading
information system and the impacts and
changes brought upon new meter reading
process and organizational structure.
The current meter reading process and
organizational structure will be analyzed. The
as-is business process model was built using
IDEFOto discover the fundamental factors
for the issues and bottlenecks identified in
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the existing business process and investigate
how to remove bottlenecks and reform
business process using business process
reengineering.

In addition, this study included the
configuration for future data transmission.
The metering data will be encrypted for
uploading and downloading via wireless
network to minimize human intervention
in the metering process. The system will
automatically collect, check and validate
metering data and produce statistics such as
number of households showing anomalies, so
that the error percentage in human operations
is minimized. Finally, a new meter reading
information system will be established. The
data collected and stored in the existing old
system will be eventually transferred to the
new system to test its completeness and
availability.
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A Study on Developing Field Service Employees Paperless Application System

Abstract

Due to enormously paper work and
complicated workingprocesses that field
service employees are encountering
while collecting the electricity debts this
project aims to solve these problems with
collecting the successful cases of the
utilities, identifying the needs in field services
provided by TPC staffs, optimizing the
existing field services and the procedure,
simplifies the paper work, and propose a
prototypeof application based on paperless
solution.

This project starts from understanding the
trend and the development of electricity
liberalization to how the utilities adopt the
transformation andprovide services, including
offering a variety of tariffs, dealing with debts,
and supporting electricity scheme on social
welfare.Besides, in order to be able to design
the prototype system matching TPC’ needs
the field service employees and the current

RS  Bm - 5k

information systems are interviewed.

The research results reveal the most
pervasive way of deregulating electricity
sector initiates from the retail electricity
market. As a result, electricity utilities offer
more and more innovative products and
services. As for dealing with the unpaid
bill, most of the utilities worldwide would
ask customers to pay deposit who have
bad credit, transfer those cases to debt
collection companies or installing prepaid
meters for the customers who own the debt.
Additionally, in order to solve the energy
poverty the countries in Europe and America
have proposed serval essential subsidy
programs. Lastly, a prototype application
is developing based on the needs of field
service employees, which willoptimize the
working procedure, and create the positive
effect toward our environment in the long run.
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The Study for the Advance of the User Interactive Platform and Data Mining for User Behavior Modeling

Abstract

In 2017, Taipower has retrofitted its energy
saving program with a conceptual Rewards
Platform under a research project. With a
membership system and reward points, the
Rewards Platform not only inspire people
to take action, being fun but also urge the
householders to take better control of their
energy use. Yet, this ongoing research
project has accomplished feasibility
and prototype of this rewards platform
mechanism, there are still some features
such as Earn and Redeem points, business
partnership, games programing and Back
End big data analysis remain study.

In view of above issues, the purposes of
this study are to optimize the platform and

B rxss an 5%

analyze the user's behavior. There are three
parts of this study. First, to reform the policy
of the platform including to expand the
gateways of redeem reward points, launch
creative marketing campaigns and review
the validity period of reward points. Second,
to advance the features of the platforms
including strengthen earn and redeem reward
points mechanism, maintain and optimize the
user interface, and increase the interaction
between users and Taipower. Third, to collect
user’ s data, analyze users’ enrollment
behavior, understand households’ energy
consumption behavior, and to establish a
mechanism to evaluate the implementation of
the platform.
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Analyze the Load Characteristics and Enhance Load Prediction Model

This study is aimed to design a load pattern
clustering model of demand bidding, in
order to acquire the load transfer pattern
for those who are participated in demand
bidding. From the model, the load patterns
can be analyze for each representative
cluster participants under different industries.
Moreover, a load forecast model of demand
bidding participants will be established to
seizes the load transfer pattern from different
cluster, and be more precisely to forecast
the load of demand bidding. The indication
of this study is to provide a practical concept
of load transfer after demand bidding for the
dispatchers.

This study presents an approach for
understanding the user clustering and load-
forecasting model, by looking at the DR
implementations from the Netherland, Ireland
and Australia. The literatures covers the pros
and cons of various models and discusses
the uncertainty of data type as well. The
approach aims to provide a future prospect
in developing the DR model and enables to
adjust or modify for Taipower company’ s
conditions, therefore in developing an
optimal strategy in Taiwan.

This study have been developed a scheme
to filter the benefit data of the demand

bidding program. The filtered data have
been clustered into several groups by the
K-medoids method. We also try to analyize
the property of each group. According to the
provided AMI demand data, we rearrange the
data and summarize the information about the
missing data to facilitate understanding of the
data characteristics. Based on the information
obtained, we develop the modeling
methodologies for analyzing the AMI demand
data and have observed some interesting
features for further discussion.In order to
improve the short-term load forecasting of the
total system load, we have clustered the total
load patterns of the year 2017 into 6 clusters
and identified the daily patterns associated
with the clusters. It is noted that there are
two load patterns according to the seasonal
effects in a year, namely the warm and cold
seasons, as well as the weekday types,
such as the regular working days (Monday
through Friday), Holiday days (with Saturday
and Sunday as two cluster patterns). We
have also compared the differences of the
general patterns between year 2017 and
2018 for loads in each cluster in order to be
used for selecting training samples for future
predictions.
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A Study on the DR Cost-benefit Analysis Model and Strategies for Promoting the DR Programs

In order to maintain reliable power supply,
Taipower has long been providing diversified
demand response programs (DR) to
customers. However, there is no cost-
benefit evaluation mechanism to review the
performances of all Taipower’ s programs.
In light of the above, this study established
the cost-benefit evaluation mechanism
to review the performance of these DR
programs. This study also collected and
analyzed experiences of the advanced
countries around the world which dedicated
to promoting DR programs (such as the
independent system operators and the
electricity retailing utilities in the United
States, and Japan), and grasped the design
guidelines of DR programs.

Besides, this study provided relevant

eSS B 5k

suggestions according to the Electricity Act
that DR can be applied to reserve margin and
ancillary services as the future preparations
for participating in the electricity markets.
Meanwhile, this study included (1)reviewing
the relevant literature of the DR cost-benefit
analysis model and present these models
which can be applied to various types of DR
programs in Taiwan. (2) Establishing the
cost-benefit evaluation mechanism to assess
DR programs in Taiwan. It can examine
the cost-effective and (3)as a reference to
the public in the annual reports of demand-
side management. (4) Ultimately, this study
also proposed DR strategies for Taipower in
different reform stages of the electric industry
and the roadmap for promoting the DR
programs in the future.
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Analysis and Classification of Load Suppression Characteristics of Demand Bidding

@

Demand Response (DR) is a program to
provide an opportunity for consumers to
reduce or shift their electricity usage during
peak periods by giving rewards or incentives.
DR is a scheme where consumers can
directly participants in demand management.
When participants shift the load from one
time to another, may take place at the off-
peak period of the vary day, or shift to the
day before and after the event day, those
can increase the difficulty for forecasting the
loads. This study is aimed to cluster the load
profiles of the demand bidding event days
and analyze the property of each clustering
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group. We design the load varing curve of
each event day for a user who participants
the demand bidding program. This curve is
the result of the difference per 15 minutes
between the event day and customer baseline
load (CBL). We use the K-medoids method
to cluster the load varing curves of those
participats who are belongs to the iron related
industry. The clustering result shows that
those participats who are belongs to the iron
related industry almost reduce the load on the
event day and few shift the load to outside of
the reduce time zone.
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A Study on Key Parameters of Cost and Benefit on Demand Response

Regarding the cost-benefit evaluation
model of Demand Response program,
foreign countries have already had a
through structure and method to analyze
it. Also, there are many parameters could
influence the cost and benefit items of the
Demand Response program, it should find
out the key parameters to understand what
specific factors influence the cost-benefit
effectiveness, and how exactly they affect
the model. This study is aimed to build
the measurement database of Demand
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Response programs by way of joining
the database with NBS and high voltage
customers’ AMI.

Besides, this study will analyze how much
the uncertain factors influence the cost-
benefit effectiveness by the method of
Sensitivity Analysis, and to find out the exact
key parameters of the Demand Response
program. Then It could ultimately provide
some suggestions which could improve the
operation of Demand Response programs.
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A Time Series Analysis of the Relative Loss of Load Probability

Abstract

This study calculated the relative loss of
load probability of Taipower by studying
international research. This study used
103 ~ 104 ~ 105 years of data to calculate the
relative loss of load probability by hourly »
daily and monthly. The result shows that on
13 ~ 14 ~ 15 p.m. have a higher risk, and the
system has the highest risk of loss of load in
July.

FRiss « BRIk

This study applied the machine learning
theory to build Time Series Forecast Model,
This model can predict relative loss of load
probability, and the result supports Taipower
to know which hour has the higher risk in the
future. By knowing which hour has a higher
risk in the future, Taipower could prepare it in
advance.
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The Study of Big Data Analysis for Mining the Potential Users for Participating the Demand Response Program

This study is aimed to elicit the potential
target customers for Demand Response
(DR) program by Big data analysis. Initially,
by utilizing the decision tree to find out
the energy use characteristics based on
the consumption information which affect
customers participation in the DR program.

Thus, assessing logistic regression to
identify the critical energy use characteristics
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through historical consumption information
as the essential characteristics, to propose
an estimating model which could predict
customers’ eligibility to participate in the DR
program. This approach enables to provide
appropriate customers for DR recruitment
strategies for the Department of Operation,
and it then could ultimately maximize
customer participation in the DR program.
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Research on Correction Method for User Industrial Code

Abstract

According to Article 66 of the Electricity
Act, electricity enterprises should prepare
concise monthly reports containing business
situation, power supply and demand, and
financial status, and an annual report within
3 months after the end of business year to be
submitted to electricity enterprise regulatory
authority and central competent authority.

Therefore,the industrial codes establishment
for meter rate lighting service users and the
industrial codes correction for power users
must be conducted in order to compose the
concise monthly report and annual report of
electricity enterprise in compliance with the
regulation of the Electricity Act. In response
to the revision of industrial classification
standard by Directorate-General of Budget,

RS  Bm - 5k

Accounting and Statistics, Executive Yuan
once every 5 years, a set of effective method
for correction of industrial codes must be
established, and the standard operating
procedure required by regular update must
be planned.

In this study the diversified investigation
method is to be used for planning and design
of correction procedure for industrial codes
of power users and collection approach of
industrial codes of meter rate light service
users. The rationality and correctness of
correction method should be verified in
accordance with the census result in order to
establish a set of effective method for regular
correction of industrial codes.
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The Analysis of Market Potential and the Cost-benefit Model of Demand Response in Taiwan

The DR mechanism in Taiwan was
introduced to deal with the system
reliability from 1979, and is continuously
reviewing and improving its contends of
DR programs. Moreover, the government
is often push Taipower to implement new
enhanced DR programs, the Executive Yuan
required Taipower to review the rational

FARES  Bm - 5k

performance of DR programs, and to proceed
the investigation and feasibility of DR’ s
potential, following its “General Inspection to
Power System.” The purpose of this study
is to understand deeply the potentiality and
ways of load reduction in various industries
and to encourage customers to participate in
the DR programs.
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Evaluation and Selection Process for AMI Communication Teshnology

Abstract

This purpose of this project is to assist
Taipower Company to draw appropriate
function specifications of AMI system, form
guidelines for communication technology
selection, and develop modular smart meter
to achieve the cost down of AMI deployment
and system maintenance and easy system
upgrading. This team will collaborate with
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experienced consultant firms to form working
groups to study current purchasing contract
of Taipwoer, offer improvement suggestions
for upcoming meter networking selection for
preferred vender list, and develop design
specifications for new modular smart meter
and also carry out a small scale meter
production.
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Pluggable RF Communication Module Pilot Run and Field Trial

Abstract

Taipower Company has to establish a
complete AMI 1000 household demonstration
case including A Route and B Route. This
project will focus on A Route communication
for deployment and integration testing,
including communication specification,
analysis field characteristics, planning
schedule, establish a laboratory integration
test platform. Finally, we will cooperate with
the Taipower company schedule to develop
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a complete AMI systemthe in designated
demonstration field.

In the execution side, this project is divided
into two major parts: (1) development
of A Route communication modules
trial production incentive program. (2)
establishment A Rolute communication
system of 1000 household demonstration
case.
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y Study on 1000 Demonstrated Households of Integration of Smart Meter and Electric Utility

Abstract

According to the policy request from Excutive
Yuan, the Taipower Company needs to
complete a AMI filed trial including both
Route A and Route B of 1000 household
bythe end of 2017. The purpose of this trial
is that home users can by notified with their
realtime energy comsumption at home,
which increases the benefits of AMI. And the
further goal is to change the user's energy
usage behavior to enhance the energy-
saving effect.

This project is under the circumstances that
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the home smart appliance has been built and
the Route A has deployed. The MDMS will
receive the metering data from HES via Route
A. This interface will follow the TPC AMI
standard P6, and the transferred data will be
processed with VEE (Validation, Estimation,
and Editing) rules for the correction before it
is stored. It provides an interface for admin
console and also API for APP application
server. Besides, the APP application server,
and reveal user's power usage information.

KITBRERETMEESRaE
1 106 FIERIFEAY 1000 P& & X
(A Route) & ZX il (B Route) iE#E <L
TR AMIMERAR]  FERRAEE
AR Z2IRNRKEA » tERFPRY
AEIREANENE - HiZHEE
1000 P REIEREREERETRY
BE » AETEEE MDMS EXREREE

MR ERER :

RAETERZENRFET  BHER
ARFETERNNPNTREEREEGR
PinEREREHAFP TENERIE
FRARZS -

1. AR EERAIEREREER
2. HBRASEERAITFHRERRY

o °

—  ERERBEETIERERNGEEIT
EERE
MDMS EE@EUEZIE A Route
InERAERAVEES] » WO LIREF
RERIEREITER API AV 3 LA
RERIESIE Web LR LA
MO U RERE T —MRAYER B
H R Bk - BERMEER
BEREEREERERIERIT—I
3 APP Um &R LUIERI Y # BE To i
FTRBN O DR ETERERREE
B WEILURHEEABHRE
AYERBEAR TOE T ERMA R -
EAXRGTEHEMEAGTENEESLZ

T EEEEEERUREENFERZE

BIETERRAET » A5 AE IR ER

= P6 HUiREE - KWH BRIRVEFR T E

MDMS BAK HES J5ZE 1R APP i FTEE

ERIDEEE T —EFERMEERVEIL -

EAERKME AMI FEEREAK

& o

—FRIRERRYA

1. ST A SAAREEE (RESTful API) 5%
£t : LA RESTful E\f&E%ET APP 7T1&
MDMS Z API » W HZE RO,
ZNMEDIVEERRREKEBREALO
BInERERNE

2. TNEZEERITSEHT APP FE -
EXNEEERIITSENAPPI)
BE» B2 : APP BREERRET ~ IRERE
ARFTEE - BiEEA - 2 €ER

B~ SHENEH - HEEHAR



MSRENE  IRNEESRRE B FEERE . OSEMASERSAEE.
FHRESIHERE - 1000 SREABRENER « THEIER
EHEHEMAREEEDENS 2 DREY  BPEWIRTRRESE -

HEBERFEAENAPP 2 Web (L RER

4]

P6 SOAP
MDMS Web MDMS Core HES

| Hbase API Read/Write

Hbase API Read |

Maria HBase

1  MDMS EREEEE 52018

m P67TE

ERAN B 1% 5] AR 28 i
PN (HE) =
(MDMS) I
. B

get(MeterReadings) MDMSEHESEE =

< . BRALER ~
reply(MeterReadings) A

it

2 MDMS 2 HES Z AR i

&

i3

an}
&

B3 BEERSAVEEE
FRAE « ETIARE : MER



I'I"

= (h) BLEWERIRIERE

AVI EXREZREERAMEEHR

A Study on Design and Implementation of AMI-based Key Management System

Abstract

®

According the request from Excutive Yuan,
Taipower Company is actively deploying
200,000 low-voltage Advanced Metering
Infrastructure(AMI), including smart meters,
data concentrator unit, communication
networks and control centers. And the
relevant control commands and meter data
are transmitted over the communication
networks, directly facing the threat from
the Internet. Therefore, in response to the
government policy "Information Security is
belong to National Security", the security of
AMI system is particularly important.

The purpose of this project is to establish
this key management system and to devise
a complete key management mechanism,
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and to develop the communication interfaces
between the key management system and
other AMI system members, such as the HES
of the communication company, the MAM of
the Taipower control center, and the Taipower
near-end operating software used in each
district.

In addition, in order to enhance the security
of the key management server, this project
will also analyze the feasibility of importing
the HSM (Hardware Security Module),
which could generate keys and encrypt data
independently of the server and protect
the key stored in the key management
database to comply with NIST IR 7628
recommendations.
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Implementation of SCADA System for New Generator Set in Don-In Power Plant

Abstract

Originally four Diesel-fired generators were
set in Dong-yin Island. However, because of
the electricity demand increases gradually,
those generators were insufficient to
supply the local load, and it was also not
economically efficient to build a submarine
cable. As a result, a new generator set of a
control panel type was established in 2016.
The new set was needed to be included
in the original SCADA system so that the
operator on duty can monitor and control
the whole plant, acquire historical operation
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data, and edit reports, etc. on a computer.
Other than monitoring the electrical signals of
generators, video monitoring systems have
also been established in this project to remote
monitors the physical operation status of the
plant.

Signals of the new generator set is to be
included in the original SCADA system and
the original system is to be updated and in
order to increase the cyber security defense
level, outdated computers, operation system,
and applications are also to be upgraded.
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22.8kV Overhead Power Distribution Unit Study

Abstract

In order to increase the power supply
capacity, reduce voltage drop, improve the
supply quality, lessen line loss, decrease
feeder and the number of pipelines,
cut down on construction of additional
substations, simplify voltage grade, and
meet international standards, Taiwan Power
Company is planning to upgrade the voltage
of distribution overhead lines from 11.4kV to
22.8kV.

Without full consideration given to the
transformer installation on the electricity
power pole while making calculation in
the past studies concerning the distance
between overhead line poles and the
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related wind forces, if the voltage grade is
to be upgraded to 22.8kV in the future, the
overhead line distribution equipment grade
will also needs to be upgraded concurrently.
Accordingly, the stress force effect on the
overhead line must be reviewed again.

As such, this research aims to review related
regulations and analysis overhead distribution
lines in order to propose suitable line pole
strength calculation formula and precious
assessment method for the overhead
distribution line design and the relevant
regulations for 22.8kV power distribution
design and guidelines for the related
equipment.
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A Penetration Study of the Information Security in Smart Meter

Abstract

This research mainly focuses on the
information security penetration testing of
TPC's low voltage smart meter system which
includes the penetration testing on smart
meter devices and the AMI communication
system. It can be divided into the
information security assessment on the AMI
measurement units and the communication
modules between Route A and B, building
an AMI communication security inspection
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platform, analyizing the Federal Informatioin
Processing Standard (FIPS) Publication 140-
2 and Cryptographic Algorithm Validation
Program, security function analysis on the
AMI firmware upgrading,digital forensics,
and the Functional Requirements on the Key
Management System. Based on this study,
we can construct an AMI penetration platform
to provide reference for TPC's future smart
meter.
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Expanding Management Information Platform for Secondary Substation Maintenance

Abstract

A major task of Taiwan Power Company,
therefore, is to maintain a reliable power
transmission and distribution system.
To accomplish this goal, regular facility
inspection is essential. All inspection data
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is input to a secondary substation facilities
management system (SSFMS), which
examines data to ensure proper operation
and enhance efficiency.
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Phasor Measurement Unit Construction in Kin-men

Abstract

@

In order to understand the long-term voltage
trend and the change of power flow. The
Phasor Measurement Unit construction in
Kin-men was completed successfully in
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2018. The monitoring system can present
important information on the website, and
we can develop application functions for the
needs of planners.
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The Cloud-based Application and Integration Stuay of Geospatial Telecommunication Network Management System in Taipower
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Abstract

The goal of this research project is
implementing the latest information and
communications technology, cloud service,
and mobile applications to develop a new
generation Telecommunications Network
and Geographic Information Management
System. The project is expected to complete
the main function and implementation
including :

1. Spatial data updating and maintenance.
2. ArcGIS Desktop renew and extensions

development.
3. Web-based Telecom Network
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Information System updating and
extensions development.
4. Land information collection App
development.
This project will integrate the system with the
existing workflow to help TaiPower to produce
optical cable and core wire schematic quickly
and flexibly, and can browse, query, edit and
import data on a web-based GIS system. In
addition, it will provide an app to locate and
online or offline data collection to improve
data quality and inspection accuracy.
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Considernig New Power Generation Porject to Analysis of Kinmen Power System Architecture

Abstract

This report analyzes and discusses the
modified structure of Kinmen power system.
It mainly includes (1) Simulating the line to
ground fault and the circuit breaker of main
protection relay fails to open properly. the
back-up protection relay is trigger or not will
affect the system power balanced and the
operation of the section tie breaker of each
substation (2) Considering the purpose of the
system divided into two group in symmetrical
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while the fault occurs, the operation status of
new busbar of No.9 and No.10 generators of
Kinmen power system, the configuration of
the transmission line and the circuit breaker
operation mode should be evaluated. Based
on the above two condition, evaluate the
integration point of little Kinmem island
connected to Kinmen island and the stability
of whole system. The result provides helpful
conclusion to the system operator.
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The Research of State Analysis System in Distribution System

Abstract

Renewable energy resources play an
important role in modern power grids.
However, due to their intermittent and
uncertain nature, power system planning
and operations become more challenging.
By integrating records from measurement
units on lines or at the end of the node,
developing state estimation systems in
distribution networks can assist operators
to manage the dynamics of the feeder.
Thus, the system could meet the needs
of improvement of reducing reactive
power, elevating power factor, managing
stable supplying voltage, and offering load
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transferring strategy to enhance power supply
reliability and performance of distribution
system. This paper aimes to develop state
analysis system to provide user interface
with dynamic state estimations, suggestions,
and information of distribution systems by
integrating the operation data of substations,
the switch status from distribution feeder
automation systems, and the power output of
the renewable energy. Under this framework,
the topology and dynamics of the distribution
network can be analyzed. Meanwhile,
recommendations of load transfer can also be
provided.
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Research of Expansion and Integration for Dongyin, Jyuguang, and Zhushan Power Plant SCADA Systems in Matsu Area

Abstract

This project carried out the construction of
the "Matsu Regional Monitoring System".
Through the network communication, we will
get real-time information on the operation
of Dongyin and Jyuguang Power Plants, as
well as the immediate operation information
of the generator sets and feeders of
Zhushan Power Plant. The main work items
of this project are as follows:(1)The digital
monitoring system of Jyuguang Power Plant

and Dongyin Power Plant will be expanded
and monitored by local and remote terminals.
(2)The monitoring system is set up in the duty
area, the electric service department and the
anti-typhoon center of the Matsu District for
monitoring and data analysis applications.
(3)Interface the digital monitoring system
of Zhushan Power Plant to obtain real-time
system operation and alarm information.
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Exploration of Protection Coordination in Area Power Grid

@&

The government set a target of 27.423 GW
for renewable energy in 2025, of which
solar photovoltaic arrays have a capacity of
20 GW, and offshore and land-based wind
power installations have capacities of 5.5
GW and 1.2 GW, respectively, accounting for
20% of total power generation. The type and
characteristics of renewable energy power
generation are very different from those of
traditional centralized large-scale power
plants. Renewable energy generation will
make the load difficult to predict. The grid
structure will be changed from the centralized
to the decentralized and regionalized
energy network where multiple energy
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sources coexist. Therefore, it is necessary
to make a careful assessment and research
on the structure of the existing power grid
adjusted to the area power grid. This paper
considers the impact of increasing renewable
energy penetration on the system protection
coordination in area power grids, including
the procurement requirements of the IED4 in
distribution system and its recommendations
for revision, the connection schemes related
to the transmission system, and the protection
coordination of the transmission system.
Also, the review and recommendations of
mechanism for the 50+2 protective relays in
the supply bottlenecks are presented.
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Integrated Communications Technology for the Electrical Industry Applications ~In the Power Equipment Diagnosis Prevention and Mapping

Smart grid has been the global trend of
development of the electricity industry, where
technology and communications foundation
for the smart grid success .Taipower
Company substation end provisioning levels
has more fiber-optic backbone network
(NG-SDH), provide relevant point units ( or
multipoint ) of broadband communications
solutions , network characteristics which can
provide the low-latency excellent information
transmission network to share information
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and exchange platform to build diversity
transmission system for the application of
wisdom . The project intends to establish a
new peach supply area at the demonstration
of integrated communications systems
to provide power supply equipment the
prevention, diagnosis , fault location and
asset management and other aspects of
value-added applications and services , as
the reference basis for subsequent planning.
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Implementation of Data Platform for Feeder Distribution Control System and Study of Service-oriented Architecture
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Abstract

Though the FDCS is a close system, this
study aims to retrieve the real-time and
historical data from FDCS in open format and
transfers all information to office automation
(OA) network following the requirement for
network security. Hence, this study is going to
implement an information exchange platform,
including network design, CentralHIS for
data retrieving of FDCS and backend system
for database and applications. This research
based on the actual needs of the system as
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well as future scalability, using a relational
database and NoSQL database common in
big data applications. In addition to using the
Common Information Model (CIM) concept
to design a data table, and using commonly
used solutions in public cloud and online
community media, it not only ensures the
system performance and stability, but also
improves the availability of further big data
applications.
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Application of Energy Storage System for High Proportion of Renewable Energy in Taiwanese Power System
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Abstract

In recent years, the performance of energy
storage systems has grown significantly,
and costs have continued to decline.
Although many new technologies are still
in the research stage. However, many
energy storage technologies have matured
and commercialized and many countries
have already combined energy storage
technologies with renewable energy into the
power grid. According to this, the application
of energy storage system for high proportion
of renewable energy in Taiwanese power
system is the topic of this plan. First, collect
relevant international standards, thesis, and
data related to the necessity and application
strategy of the renewable energy in power
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grid. Secondly, through software simulation,
using the characteristic parameter, such as
specific energy, specific power, efficiency,
and response speed to analysis the
necessary and demand of energy storage
system under various stages of renewable
energy in Taiwan. The research includes
voltage fluctuations improvement, frequency
regulation, energy reserve, etc. Analyze
the economic benefits brought by these
application and the investment time and
costs. Finally, a set of plans for each stage of
renewable energy development is provided
to Taipower Corporation with reasonable
proposals for the capacity and location of the
energy storage system in each stage.
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Tashan Power Plant #5 Generator Fan Damage Analysis and Improvement

()

The first crack found in the Tashan Power
Plant #5 generator rotor fan was on October
24, 2012. After repeated repairs, imitation
of new products, and increased strength by
the mechanical workshop of the repairing
department, the fan continued to produce
cracking problems. Due to the repeated
cracking of the rotor of the motor, the power
plant asked the institute to analyze the cause
of the fan cracking problem and propose
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improvement countermeasures to enable the
unit to operate normally. In this project, on-site
vibration measurement, modal analysis and
stress analysis, material and metallographic
analysis were carried out. Finally, the cause
of cracking of the fan was summarized. At
the same time, an improvement plan was
proposed, and a newly designed fan was
produced to provide power plant to use.
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S, Max, Principal
(Average-compute)
+1.862e+02
+1.630e+02
+1.398e+02
+1.166e+02
+9.341e+01
+7.022e+01
+4.702e+01
+2.383e+01
+6.327e-01
-2.256e+01
-4.576e+01
-6.895e+01
-9.215e+01
Max: +1.862e+02
Node: FAN2-1.666
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Flow Field Analysis of the Low Pressure Steam Turbine Last 2 Stage Blade in Sinda Power Station

@

The condition of flow distribution in steam
turbine is difficult to be measured by
experiment method, so we need to simulate
the flow field by numerical analysis instead.
In order to evaluation the performance of the
mainstream computational fluid dynamics
(CFD) software, we use three commercial
mainstream CFD software (such as STAR-
CCM+, FLUENT, and CFX) to simulate
the full circle of internal flow field of last
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two stage in low pressure stream turbine.
We get the temperature, pressure, and
velocity parameters in the turbine under
steady and transit condition. We also use
Flowvision to simulate the same problem by
cyclic simulation. By comparing the results
calculated by different software, we can
evaluate the ability of software for analyzing
such problems.
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Centrifugal Stress Analysis of GT4-1 First Stage Moving Blade in Datan Power Station

Accident of broken blades occurred in the
GT4-1 of Taitan Power Plant. The cause
of the accident is still being clarified. In
order to find the cause of blade fracture,
a series of analysis work must be carried
out, including metallographic analysis of
materials, thermal flow field analysis, and
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thermal stress analysis. The project aims to
establish a structural analysis model of the
first stage moving blade. After the thermal
flow field analysis obtains the pressure and
temperature fields, the subsequent thermal
stress analysis can be performed.
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Feasibility Study of Creep Life Assessment of Super Critical Boiler Material

In this study, SUPER304H stainless steel
tubes from two sources are sensitized at
700 °C in 6 various exposure durations from
0 to 700 hours. Microstructure analysis,
fracture surface investigation, hardness and
mechanical properties tests are performed.
Moreover, the effect of sensitization on the
high temperature creep resistance of the
steels is explored based on the Larson-
Miller relationship. The experimental results
show that ditch structure observed from the

RS B %

samples after creep test, which leads to brittle
fracture. Samples without heat treatment have
light sensitization effect, however, severe for
the samples with heat treatment. Hardness
almost has nothing to do with sensitization,
but elongation decreases. Sensitization has
great influence on the creep life while under
low stress condition. By contrast, in higher
stress environment, sensitization has little
effect on the creep life.
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The Microstructure Dadabase of New Linkou #2 USC Power Plant Boiler

The purpose of this study is to establish
the data for microstructure and hardness
of MS, 2SHO, 3SHO, 3SHI, 1RHO, 2RHI,
2RHO, RH, HP By Pass pipes in Linkou
#2 USC power plant during constrution
stage. The evaluation method is to obtain
the metallographic data of each component
by the non-destructive replica method,
and measure their hardness by applying
the re-bound hardness method. The main
conclusions of this study are as follows: 1.
The research has been completed and input
to the boiler material database of TPRI. 2.
There are hot cracks in the 34 sites of weld
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metal and 1 site of heat affected zone. The
5 sites of the parent metal show abnormal
microstructure. 3. The 3SHO and 2RHO
WM in MHI's replica samples also show hot
cracking microcracks. 4.The hardness of the
P22 material pipes at the 3 sites weld metal
and 3 sites heat affected zone exceeds the
reasonable hardness range. Among the P91/
P92 materials pipes, the hardness of the
19 parent metals is lower, and the average
value of one weld metal (MS-11) exceeds
the reasonable hardness range. The above
abnormal zones of pipes need to be kept
track of degration.
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Remaining Life Assessment of No.4 HRSG of Nan-Pu Thermal Power Plant

The purpose of this study is to evaluate
the residual life of No.4 boiler components
of NanPu power plant, which has been
operated over 13 years. The safety critical
components were assessed in this study
included the high pressure main steam
pipe, medium pressure main steam pipe,
secondary superheater outlet header and
stub tubes, secondary reheater outlet
header and stub tubes, primary reheater
outlet header and stub tubes. The inspection
method of these steam delivery pipes
was conducted on the microstructure of
regular replicas and extraction replicas,
and evaluating the consumed creep life
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was based on the life assessment system is
called MLAS (Metallurgical life assessment
system). Two tubes were chosen to observe
sizes, elements analyses, scale thickness
measurements. According to the researches
in the past of our company, and referring to
MLAS, all the test results were gathered and
analyzed. Then all the consumed creep lives
and their remaining lifetimes of the pipes can
be evaluated. Most consumed creep lives
of the pipes are in the range of 20 ~ 40%,
and their evaluated remaining lifetimes are
in the range of 24 ~ 32 years under normal
operation and maintenance circumstances.
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The Boiler Material Drgrading Assessment of No.4 Coal-Fired of Hsinta Thermal Power Plant

The purpose of this study was to evaluate microstructure and meachanical properties.
m the residual life of #4 Boiler components We discover some problems. The creep crack

of Hsinta thermal power plant which has has existed in T tee (MS-14) of SSHO, and its
been operated for 30 years. The integrity remaining life is 10~16 years. The locations
of critical components was assessed in need to be kept track of. The length and width
this study including the MS and SSHO, creep crack is 634 and 34um. The 28th row
HTR, RHO, PSHO, SHPO of #4 boiler. The from the south of SSH heat exchange tube
inspection of these steam delivery pipes are showed 66.1-72.3HRB, 429-468MPa in
was conducted based on the microstructure UTS, 237-258MPa in YTS and indicated weak

of regular replicas and extraction replicas, strength. The 304H BM of RH heat exchange
and the consumed creep life was evaluated tube are showed intergranular cracks and
based on the life assessment system called abnormal big grains. The above zones of
MALS (metallurgical life assessment system) SSH and RH heat exchange tube need to be
originally developed by MHI. We also assess kept track of degration.

24 heat exchange tube and evaluate their
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The Thermal Performance Analysis for LinKuo Power Plant New Units

The thermal performance for a power station
can be improvedby several measures carried
out during the design, implementation
and runtime of the plant. A common way
to enhanceplant thermal efficiency is to
upgrade an existing traditional sub-critical
power unit to a modern ultra-supercritical
one. This is the way what Lin-Kuo Power
Stationhasdoneand two new power
units with rated capacity of 800MW have
been constructed to supply electricity for
commercially available to Taiwan Power Line
System.
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The unit gross heat ratesfor the test #1
and test #2 without design data calibration
are 7604.12kJ/kWhr (1816.2kCal/
kWhr) and 7606.79kJ/kWhr (1816.9kCal/
kWhr),respectively, while with calibration
are 7570.5kJ/kWhr (1808.2kCal/kWhr)
and 7571.3kJ/kWhr (1808.4kCal/kWhr).
The results obtained show that the thermal
performance for the ultra-supercritical power
new units are significantly much better than
those of the traditional sub-critical power
ones.
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Draft curve for Boller air & gas system
Al BMCR and Performance Coal
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A Study on Prevention and Treatment Strategies of Spontaneous Combustion in Coal Silo

When coal contacts with the air, it will
produce an oxidation reaction and
release heat. After long-term storage, the
temperature of coal will gradually increase.
When the temperature rises to the ignition
point of the coal, spontaneous combustion
will occur. It will not only cause economic
losses, but also may cause a serious fire.
Therefore, the safety of coal storage is very
important.

In order to alleviate the protest of the air
pollution caused by coal-fired unit, the
storage method of coal will be mainly based
on indoor coal storage. However, coal will
cause spontaneous combustion due to the
accumulation of heat caused by oxidation.
The coal silo's smouldering event occurred
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at Linkou Power Plant in July 2017. Because
this smoldering incident occurred for the first
time, the lack of relevant disposal experience
led to the spread of smoldering and lasted for
several days.

This research is intended for use both at
emergency responses directly related to a
spontaneous combustion in coal silo, and
also for preventive measures. The purpose
is to provide a basic understanding of a
spontaneous combustion in coal silo and the
safety risks that should be considered, to give
some suggests about firefighting methods,
and to demonstrate preventive measures that
can be taken to avoid or minimize the hazards
of spontaneous combustion in coal silo.
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The Cooling System Evaluation Plan of Xia-Xing Power Plant

RiRETE

This project analyzes the cooling system
of Xia Xing Power Plant, including the
improvement of the cooling tower and the
performance evaluation of the original
manufacturer design and operation data of
the plate heat exchanger.

Plate heat exchanger design and
operation data performance evaluation
analysis using two analytical methods, log-
averaged temperature difference method
(LMTD) and heat transfer unit method (NTU)
to analyze two types of heat exchanger
problems, heat transfer performance
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estimation (Rating problem) and the size of
the heat exchanger (Sizing problem).

Both problems can be analyzed by using
LMTD and NTU. The results analyzed by the
two methods will be consistent and can be
verified by each other. The verification results
are consistent.

The research results show that the
cooling system of Xia Xing Power Plant
contains good cooling performance of plate
heat exchanger and cooling water tower,
and there is still ample margin for high
temperature water running alarm.
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A Simulation on Thermodynamic Performace for Combined Cycle with Inlet Cooling

The objective of this researchis to develop
models for gas turbine and combined cycle
units with an inlet cooling system to simulate
their thermodynamic performances under
different operation conditions. We are
interested in several inlet cooling systems
which include absorption chiller, evaporative
cooler, inlet fogger and overspray.

We have carried out the thermodynamic
performance comparisons between GT-
based cycles with different inlet cooling
systems and baseline cases. We are
also interested in the effects of overspray
on power augmentation of GT-based

FARESE - BAY Haz :

cyclesbyinjecting different percent of
overspray.Results show that evaporative
andoverspray inlet fogging are capable
of boosting the power and improving the
efficiency of GT. Inlet cooling systems also
increase the power of GT-based combined
cycle but worsen the efficiency. Since
the absorption chiller needs low pressure
steam as heat source, we only perform the
simulation for combined cycle.

In general all the inlet air cooling systems
in this study are capable of improving the
power output of GT-based combined cycle at
expense of reducing its efficiency.
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Abstract

&

Accredited Laboratory

In order to enhance the credibility of experi-
ments, Chemical testing section introduced
the Environmental Analysis Laboratories
(EAL) management system and the ISO /
IEC 17025 laboratory management system.
In 1992, " Environmental laboratory "
approved by EAL certification. Accredited
scope includes 7 items in water, and 7 items

SO EREA TS .
AlaD = W

in Toxicity characteristic leaching procedure (
TCLP ). Also in 2007, "Materials Laboratory"
approved by Taiwan Accreditation Foundation
(TAF) certification. Accredited scope includes
10 elements in Carbon and Low-Alloy Steel
, 7 items in Copper Wires, 9 element in 300
series of Aluminum Alloy, Coating Mass in
Hot Galvanized articles, and Mercury content
in Coal.
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Abstract

The Contents of Major Test

1. R BH - Sl - RARFRE @D
e
Analysis of coal, fuel oil, natural gas, etc.

2. fgigoH ~ BIEH « REH - HEF HmL
tEBE DT o
Analysis of insulating oil, lubricants,
hydraulic fluid, grease, etc.

3. ENRIEAREHNE - RIEERERIREREE
BRI A RES DT
Analysis of gas and dissolved gas-in-
oil and calibration of gas detectors for

EHEE

electrical power equipments.

4. BNIRIEHISEZEI DT -

Fault Diagnosis of Electrical Power Equip-
ment.

5. ¥iE RS REDA D ATEE EIEEA -

Lubricating oil monitoring and tribological
failure detection.

6. ME KD (0.3ppmv~1%) IZER B Z R EE
IRDETRER
Calibration of hygrometer and production
of standard gas from — 80°C to 10°C dew
point.
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Abstract

The core business of high-voltage testing
section includes: (1)Testing of power
equipment, (2)Inspection of power equipment
for civil use, (3)AC dielectric withstand test
for power cable, (4)Electrical characteristics
test of insulating oil, (5)Measurement of
tand for power cable, (6)Measurement of

A2

partial dischargeand diagnosis, (7)Calibration
service for high voltage measuring system in
Taiwan, (8)Periodical maintenance of 15kV
power cable in power plant (9)Build a “high-
voltage and large-capacity short circuit testing
lab”.
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Abstract

The electricity meters and instrument
transformers are the bill measuring devices
of Taipower company. The major works of
ElectricityMetering Section are performance
tests, including the electricitymeters and
instrument transformers standard calibration,
periodicaltest, acceptance test and type
test. The quality of tests is a matter of
great concern to income of Taipower
company. Therefore developing the test
ability, technology and method is promoting
test reliabilityand quality, the expected

e

objectives are all successfully reached in
the year of 2018. Aactively participate in AMI
(Advanced metering infrastructure)system
of taipowerbuildthe technical discussion and
planning, in accordance with the schedule
finished the high-voltage communication
upgrade and Established all low-voltage
communication test platform.Future goals
will be focused on the improvement and
establishment of watt-hour meter and
communication device laboratory and on-site
integration testing technology.
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Abstract

Major ltems

1. To establish and maintain TAF standards
of electrical quantity.

2. Testing of I.E.D.and power protecting
Relay systemin power plants and
distribution stations.

3. Period calibration of QC instrument and
acceptance tests fornewly. purchased

FBTIEART

measurement equipments

Tests and maintenance of electrical
measurement instruments .

Testing of control instrument and SCADA.
Period calibration of monitoring devicesat
substations.

High Voltage Insulating Tester calibration
and maintain.
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Period calibration of monitoring devices in power

plants and distribution stations
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Abstract

e

The task of Power Apparatus Testing Section
is to help Taipower and other companies
with executing the new build electric
commission test, put-in service electric test,
and maintenance electric test to confirm the
quality in compliance with specification. The

I

under test equipment includes generator,
transformer, circuit breaker and transmission
line, etc. Test items include insulation, voltage
withstand, partial discharge, winding sweep
frequency response and dielectric frequency
response test, etc.

SR EEBEESEARTR
N RESTEBEHE X5
RIAFEN » JITSBESNREEE
T~ MARIBIZ FIBHEE - 1T
RIVBE KBBR8 2 TE HRAERE AR - B fE

EPRE

BFENRBEEINTEMERBLBEKR

ERRMHELE - ENREBEHEE
o BERER - ENEER > WERS 0 A
sVEERI B MR ~ B30 ME

1. ITRENNEBERMETIE
(BB - SR - MERES ) E
RAEFEAEE o

2. ﬂﬁ’[_\\ﬁpﬂﬂﬁ”@éﬁﬁgﬂﬁﬁ
(BB - SRS - RARES)E
R5o LAtk o

3. FUTIKTIEMRE B R RE ~ K
E@%WK%@H%’EE}@ °

4. PIIRBEMENRE (L ES
7 B8 5% Jt%)}][l]\'é%ﬁﬁUnﬁn"“ ’ @;
SHREM - RMEHINBREE
FalglEe -

5. ITREGEME e (HEHW
SRR HERES ) B NER
B o

6. WITREBEE/IR R (REH -

airr

nﬂﬂiﬁ

’Eéllﬁ% FREARE ~ IREEF ) ’IN
iR~ mANREA
7. %im@iﬁ S RIS (ZRZERR  BiEF)

MARHRIEE » SREEERY
EEEHEISIE

8. #1732 & B AT i A B 1%
8~ EHEEFAEE -

0. MENENITENE B  HFERRES

ERIBLERES
10. BENHITE DB SRS A
1. BEIIIA RS IRIERER Eﬁﬁ
NS EERE IR BIRERER
Bk o
12. FEFFARNEZSHSEH -

(1) BEEIHXETREMIER @ &
BB ANEEATEREREA
BREMDNESA - (107.01)

(2) KEERT ST4 2 E25H X
FHEBERRN » S ST4 E
BEOTTREISTHIF ERX
BREERANRmAR - T8
IREGMERES - (107.02)

(3) STEERBE R SRIMIEMRIEEE
- SRR RS FERE
ERAIF ° (107.02)

(4) L ERK 69kV Bus PT i PE 2%
8 TERBIEZIERERIEEA]
MRAER BERAIE  (107.03)

G)® B = W 161kV #1Bus
87TB1-1 EREEN(F » IEhY 161kV
#1 EERBFBAR &2 s RT — X
BEMZIRRIEE 5188



B EFHMENTEFRES  BH
iz ESHEAEAE o (107.05)

(6) E1TEERT#1DTr. BITINARKEIR
MEHINEAEE - EB EHZE 100%
TEE S B » MVRT BEIR - #2E Power
Meter 88~ BN [E E At » #EBUHZE A
il BORRBEEED - (107.12)

(7) N\IBEERT #4DTr. IEPER - TIES
ILHEEEZEEZHER - (107.12)

13. FFiERTa BE R T A 38 -

(1) SIEE W T & %18 8 £ g (EMI
Survey) ¥ EMI/RF| EEESEEE R -
TESE MEIER AL BRI EE] -
FEEVERISEEEE R A TITIEHE -
EHEESNRREHHEETMORFRER
BRI K

(2) 5 18 # = 175 48 2 & D 17 (Sweep

Frequency Response Analysis,
SFRA) & #@ %% 58 2K 2 f& (Dielectric
Frequency Response, DFR) &#;{iif&
A RIEHERFEHBSEEEN
RUFEH - SRHBEERERE
AN E S BESERAYEME » ZHEHR
SKEEERTTEUN C—BER
SHSZ -

(3) BB BHJiRsS (OLTC) ENREEMER
BRI 2R > FARIAHILDIRER A
EEEE » RIZHUIABFPEFHIER
EBESRH -

(4) IFEIEEEK « SIEBEBERE
#8 © BRI AR IR ~ PN UHF %A
R Al i1 SREHIR SR
lEER D PERIRT

=L G/S PT YFIBEERTAIE
(107.03)

: JIR AL

103 E/S RER BRI
(107.04)

& 181 D/IS 161kV GIS |
i (107.06)

GBS B BT SR
i (107.07)

TIE E/S SEHDNERAIE
(107.08)

i
L
=
7%
b
2
i
g




= S BEZERHER

107 EFETIFEHE :
107 FEENHRERERDIE L IFHEMET (8L 1)
i T 5iURE
BEMEEE 0 |Enzas 18
BRI 198 |Empraies 34
LIRS 108 |EEHE 326
R AR aE 292 |ENEEHS 253
ES T 0 |Enrsesalis 368
IR R 2R AR 0 |iErHealss 219
El TR 488 |iEibil@ilEE 193
HRES o SN e 254 |BRESEHINEGEE 99
Sl Wi AN 216
FTE B 23 5aE (25kV AT ) 44  |BLEERENEE (25kV EAT) 301
i EE 2R fiskanlBE (25kV AT ) 12 |EEasa0EE (25kV A TF) 22
EEiEE (25kV AT ) 99  [BEAiHEELEE (25kV BAT) 0
EEHEE (25kV AT) 0 [EBIESHEE (25kV AT ) 922
ENEXBSaEE (25KkV AT ) 509 |3ZETEREENEE (25kV AT ) 0
MEFE T a
BERE 127 |SEBELE 12
S ERETaAE 435 |BLUEsilEs 861
SREEHEHNE 6 |ENMREEE 38
R 2R R 853 |EBTEs 106
R R B ar s 282 |EEHE 587
MBBPD i §& 75  |ENEERE 809
EEHE VLF Tand 58 77  |ERERES e 364
¥irEE s 22 |BEmpFaES 202
ALV RG] 2,104 |iEAEHaEs 133
SSEEMEEREE PD 67 |HERBREMRIE 864
EihiE IRt ErE 0
BRI A e
EERER s EitH 13 [7KER RS 17
A T 0 |®EEES 0
E5FHE 15 |Efhemiaies 16
a5 &t 12,446
107 FEEIHRENEBMETFHE /| EUURETR
28 P9 TE8E (&) TEAX TEAX  [EARA ((F7T)] BW (F7T)

MR\ R 8,024 2,448 978 1,558 49,061

el RS 1,807 714 492 663 17,641

S 1,970 567 621 55 16,907

iR R 1,259 1,819 604 5,580 41,080

= 13,060 5,748 2,695 7,856 125,808




(—) EFER;

ol
dl

Vel

SRGER

EvE=y

SREHAE]

FEBNW

B3]

1323152

B aIVRESEE S R
Kl LEBISECTS A

99/04/01~114/417

109/03/11

Eedss)

1388712

HIENSE

102/03/11~119/08/09

108/03/10

B3]

1404943

AR
EIEES

fig ~ 735

nE bR

102/08/10~118/6/17

108/08/10

3207

1409220

kﬁEEﬂ@%WP@
RSIRUNE] < RfEBT5A

ARE bAITRT

102/09/21~119/12/07

108/09/20

Bl

1411192 |&

REEARMRITIE

N=RliEanzl

102/10/01~120/5/3

108/09/30

B3]

1424878

AR IRINEISES B 23
FEMEEREM LTI

fra bR

103/02/01~119/07/08

109/01/31

E:dEE)

1464418

SEREEHRE 7]$EBUﬁzﬁUfi
B~ RIS

ARE bR

103/12/11~121/10/29

109/12/10

Eedis

1550521

%@E%%E

=Y iFaneil

105/9/21~124/1/27

108/09/20

Bl

1558050

EREIIRIIFIRE

R

105/11/11~124/8/18

108/11/10

B3]

1587222

EIRRIEIBE 2 N
FRARGRS %

ARa bR

106/06/01~125/6/28

109/06/10

Eediz

1431287

Wit 5 AREESRITS A

=Y iEaneil

103/03/21~120/10/27

109/03/20

B3]

1598217

ﬁrmK@§M2§fH

AR bRFTAT

106/09/11~124/10/12

108/09/10

B3]

1607341

AREREE SR < O
(SR A

106/12/01~124/11/11

109/11/30

B3]

1618016

IKEEIKAL I TR R BB R
RTTE

d

fRa bR

107/03/11~125/07/04

110/03/10

E:d5)

1624444

FERNERKEMITIE
L I3

d

ARE bR

107/05/21~125/09/05

109/5/20

320

1623890

FH 2 B B A A RS A A AY
ﬁﬁsﬁw+ﬁﬁﬁﬁ£

|
d

NS iEae]

107/05/11~126/07/03

110/05/10

Edss)

1627420

E/IRER

HERR

?§

107/06/21~125/09/06

117/06/20

B3]

1639940

/N

) R EFE EITAYER
B ER R

|
d

fRa bR

107/11/01~126/06/05

110/10/31

#E

M363198

IFeRlIlBR bt E R g

ﬁ%ﬁ%%

98/08/21~108/04/02

107/08/20

#EY

M423313

ARGt B REEERMN

101/02/21~110/10/12

110/10/12

#E

M438810

AR BRI

vT =] Eﬁj'uﬁﬁ

101/10/11-111/05/23

108/10/10

HTE

M453199 (=

Wa/ﬁﬁ%ﬁﬁﬁﬁﬁ

ARa bR

102/05/11~111/12/13

108/05/10

#TEL

M481981

EEE%IfEZ%mm
RIKB BRI

S

bt

=

103/07/11~113/03/09

108/07/10

HTE

M494367 |&

Rt EIERM

o
[ il

\%H Jd
[

F

104/01/21~113/04/14

109/01/20

#E

M505022 |E5

EFENKRIEEIR SR

ﬁmﬁnm

104/07/11~114/04/16

108/07/10

#E

M509469

%%EWE TUBHRIA

N=N0irarl]

104/09/21~114/05/27

110/09/20

#EY

M527582 |E5

B IBE SR

=RliEanzl

105/08/21~115/04/21

108/08/20

#E

M528488 |E

SEKEREEIERM

N=N0iEanzll

105/09/11~115/05/22

108/09/10




i N EHE IR R ABDEETR

27 | M524969 =z HEERE | 105/07/10~118/08/18 |109/06/30
oA S5k .

R | M545310 ;;%ﬂﬂ@rg B RREER = STHIZET| 106/07/11~116/04/26 | 108/7/10
N = [EHT AN =R N

A | M555581 Eggﬁ%ﬁg%ﬂ{“ =@ FERZTAT| 107/02/11~116/08/01 |110/02/10
Y | M560020 |IS4% TRFE RN 5 3 | 107/05/11~117/01/18 |109/05/10
R | M568871 %Ié}_ 7J\,JE@1I:¢%2HEE S ETAZSET| 107/10/21~117/07/31 | 109/05/10
N ; EE |

FTE | M562311 gggﬂggé@m@ FREHAZERT| 107/06/21~117/02/25 [ 109/06/20
TR | M561679 PKEEHE TR YRIE FRERAZEHT| 107/06/11~117/02/25 [109/06/10
_ BRI EE; R

5%5T | D185791 ?EE%%T’{%“TZ.H/ FFERHZERT| 106/10/01~117/06/20 |109/09/30
52ET | D187419| KIZ I EFE IR T TEH S ESTAZTET| 106/12/21~118/05/18 | 109/12/20




() 8BRS

374

= 2= 0P Rl I s
=== = %l‘ N N _f_ 3 oo v = & ‘
RMEBLRESN |G S0 BT smmmmas [pRTRSN | 1076
cmremr o s DD RRE BB
EERABARRES B BT RME R Mok g P 1073
S Al rJBE
Chao Ou-?(ang, Hsiao-
Wei Chen’, Chi-Hung
Value chain analysis of{Ho, Ju-Ching Chou,
algal bioenergy and carbon|Yu-Ting Yuan, Chen- 1 P Journal of Cleaner
capture integrated with alLung Ho, Hsin-TaHsueh, GRS s Production(SCI) 107.4
biotechnology innovation [Shui-Tein Chen, Pei-
Chun Liao, Louis
Kuoping Chao
NNEMAR DL DR | e -
Sy BRI SEB T8 | 107 S+ U
g%égﬁﬁ?ﬁ%ﬂ*ﬁ&%& *L;l:‘.\\ N Egz— N ?E%E 5 ﬁb/}?\ﬁﬂj@bé i%’%*ﬁ%ﬂﬁﬂ%ﬁg 107.3
%1’&"*{3:1 . /%Esl N HE ;HEPQ&KE—%E
| . ToRRC ~ BIERE C ~ BiE |° AT 2018 #FERE T
FF I\
ARBIRERAIDIT fig' LB BIE | CBEETRT RS 107.5
BT =EHINETE
£iE ' BRE RS MEREINEZSE
ﬁ?%gﬁi%ﬂéﬁﬁﬁ%ﬁé 5?%\%??“\5?11 \%E‘Zﬁ%1 \Lﬁﬁ%iﬁiﬁﬁﬂ%ﬁ EArEE REIIRY) 1075
HEZAFRIR, =2ER -BEEE " || BEE BEE 107 &% '
i’ EELIAE
KTIEREEXRRMEK |[BSHR ~ BRES « {F s prapm oo | 107 EEIRRIEE
BBl N CRRRRTRE gy | 1073
ERIS SRS B E5H - T SR
BERBINERERE (REE B0 BB || gomames [107 FORRICE |
= = 5%125 EEEF
WER SCR BEEMTE |w—rw . stiae= 8 4 T SIRRILZE
T mie . g msmmmnz 07 ERRIER (075
BEIE SRR B |, DR ooE
MNERRIEZ S (B TR ESRETAT lagTRAT 20189
2 BUNEAT
SYIRY '~ PREIN T~ ST
f%gﬁ%ﬂjﬁi;ﬁézm‘ﬁﬁﬁfﬁ Egﬂzﬁ ; éfﬁfﬁﬁ;%‘ ;&iﬁﬁﬁﬁ%l%@%? | 2018 TF 107.3
2 BRI VIR ERERC | EHISEAS F—= '
RSk 2
ER RTDS RIGETEHR (MBI '~ 2RAE '~ F {FIAFTSEARE | GETL=ZBT 837
BB 52 2 ~ STRRNS 2 ‘EAEAE |5 107.5
BRFENREIR IR TMEAR RS | RILIAY ~ MBI ~ 2B | = mrrnooe= EEmEET 107
BEMEESACY T SRHAE 1 B 1071
%EE&%&T&KE%@%E 7lF;RF%'EJ;‘U'I'I C RES ~ =08 = ERpATTs Z%E%ﬂﬂ 837| 1075
SRAFIE P 2 1B B BAE 21w P E 5 -
PAENTIERR SCR IRIEME| = . snme=s a5 30 i i R Bl
IR BRI DT RsS - SRS ERRRENRZE | omTemae | 10 °




ey SLER A T e x oo == =4 f 2
DETLRSMERT g mssmmmze (102 EEDEIE) 107
I N k . |[rEREE=—t/
EHIREE RS (B2  ERE BREENRE  po e 10712
gﬁ%ﬁzﬂ%mzwa B¥% « TIE e s EETRs 'E%%%§§%§1mnz
EEREN RS B S T8 BP oo | hEREBE=17
e _ ~ = EHEERRE m%ﬂ;ﬁ@ﬁg1W42
%Q;%ﬁ%%gQUL BHS B e aEESs 'E%%?§§%§1mnz
FAFEHTEREEND | ne s =m A |PEREZ=I/
i BT BhO% BEEIEARE =TS 107.12
OAEEERPET B e ~om e | DEREE=—1
| BHE ~ REE EHEIEREE E%ﬂﬁﬁﬂgjﬁf;ﬁ107.12
EREEEAE AN BT 2 T8 T |oan | EREBE=1/

z e - EHSIEREE - o =| 107.12
T AT AR = S5 TS
ERRETIEERDT o o T mEERmE=15
7‘@%{'&%&%% *ﬁ*ﬁ@ N *’JJ_%E E \ﬁgﬁﬁﬁné @%ﬂl*@ﬁﬁ%ﬁ% 107.12
BRI ORERE |0, | hEREBE=—17
EREELEIERE A [P+ SATENARE |z Tmam 10712

i
 mem 2 gm | EERTR TSRS
AL RS §§§Hﬁ$§%»%§3§§%ﬁ§§§£ seeRpn | 2008
18] 5 N=PlaE 5= ’
F ¢ AT
S = A TRIEH
Mn-based Catalyst
Supported on TiO2 . . N — . |2018 ZE7\/E T&T
for Low-Temperature £§T1 Rz lﬁﬁ%x%fﬂlﬁﬂﬁ IAC EIfSRBHET| 107.8
Selective Catalytic we IS BAZRATLIRE =
Reduction of NOx
;ﬁ@@%mmﬁi
. . - , =FE . ——
MESHUTEIENE SN, |28 ' E20° 85 oo s 2018 B =
DE-LTERNEAE |7 BEE’ BEm gﬁ;’%gﬁ”éﬁﬁ T igteEtRsye| 1078
CEEEEEAE
e w AR RS
T s g B2E  BXR® 8 [BOSSASHE mmaTkes
Saulshl i INE RERTRERE 107 FEE -
BT
B e
BREER TR | ey e PEITIEEAEAR |
S5 T3To BEEE LR CEEL B | yepteans (TEVEREEE

BRI

BH3ERT

107 E0E




Coseismic deformation

Chung Huang', Yen-

'"Taiwan Power

2018 Taiwan-
Korea-Japan

along the Huaxi Road in Ling Jiang", Hsuan- Company, Joint Symposium
the Milun Fault surface Wei 4 . ’National Central on Survey and
ei Huang', Chia- \ . . 107.10
rupture zone of 2018 H 2 University, Evaluation
Hualien earthquake an Tseng’, Mong-Han o\, i ity of Technologies of
: g ’ Huang® y g
Taiwan. Maryland Underground
Environment
%1&"‘{22 N 1‘%_75-@';51 \ H’% 215?39&7(55 2]“018;5; EJ—EEE
=En JIR" MBEF B P aSEaMEA (IS EREE
e A N e I
TR ‘EBHINEEE
B’ ?I%?lL\E R e N 2018 &l EALE
BB DI [0 BET 8 [OBEAREN  |[aiot DS |
fETIRIREN DT BIVGTE BFH | BRI g%%"ﬁi\% 8 T
ada ‘EBEPINEITE =
T EPRIRIERIUERINR 107 xRl
ERLTZMEEDITR CNS [BEE « SIEE (CBEIRIRARE | LIEEHBMETE | 107.11
3036 CXhRAAZE (B IER)
Carbon capture and EEE . mTE . g 53 30 f& CRIEPI/
storage development in EAID?%%EH; =T (EEBERIRIBIATTE | TPC RITRSAE | 107.11
Taiwan Power Company i = =2
The management of
SCR de-NOx catalyst 25 30 & CRIEPI/
activity and the study of |E&= (LEBEURIBINE  |TPC BTAAE | 107.11
developing new catalyst =
for thermal power plants
MEE '~ ZBE " K| SRRz -
mABEERRNEERG (I RER ' BT PEFRAEES | DEREBE=AN 4,
HEEERITZ AT £ @& AFERP @{,\%Efé EEDTEMNE '
IR’
MOEMEUEE C EEERR |EEE ~ MBI~ 2B | orner = mrnoo= | TERBESE=1N
ERBEERRAENE & BAE Rum [P0 BRIE |G Ty 10712
EREI RN e RN
I RESE T MR | BINIEE A
EICHRERE AR 0 SIAC LR (BIREAE . SEREBC
NERMEESTER m#aﬂ# 1‘5@;&21 ‘aEFaMEe |BENITERE '
)\IE - B i BRIAFRZE
AN
REE ETETE | .
EEDTRREAE R e E | BLSEAE

AR AR R BRI 23 E0

pE ' ~RYTANC SRSERC

[EITIAEAR
PEERSNRNS

RERBRE=T
aaj]I*EEHnj =

107.12

= R o F | mne
IRl L T T e I — FEREE=T,
EREERRRREE |t BAE Kum oo ERALiemiE 17"




(=) BhghFs

i RFBIEE EEEIES

1 | KBYESE 4 5 - BN EHIBEEZ DN BEERRE

2 | KBHEFE 2 B - KSR EHBER DM BERERRE

3 |EFEVE R EROUEZ RIRER DT BEERRE

4 BT EEERRTHNEEE IEHENER HERER

5 |BEIEFItEDEHEEEH T 2RIBHER EFIEEERE

6 |EBNVKNDBESTE - IMBBUEERNASJVKORILHEEE |ERFERE
RIESERR 220V/380V RIFEE DT

7 | EEEUEREE—/JUKIEREEEHE 11.4kV RIREE DN ERERE

8 |EEIEREE_/JKADREETEHE 11.4kV RIEEBR DM SRR

9 ;z;.é.ig\wﬂé%%% - R — /) UK DR HES 11.4kV RIRE |ERFERE
B

10 |ZEB)KDRESTE - RIBEERRIIARS /) KOBUIEHE: 1.4k | ERFERE
RIRER DN

1 %8 BB B ERMELEERH B RS 2%E EREEXE

12 |FA+EHER FGD ~ EP BRI R B ER

13 | A0 3 51 4.16kV B 480V B RiG S 23S ERR

14 |5 A 3 SR ERER ARSI EIEEE

15 |#1 ~ #2 ¥ GIL R IERIE (107 T35 2 EhEsE ) B =B TR

16 | KMERR 6 RSB EEFE RS AMERR

17 |78 O.F EREIWZBERMEAGFIEEZE]E HEE

18 |KERER GT3-2 AN S EFERRIZIEMIEREZ BUS WAY M | KEZRER/
Ko R EVE S

19 |RIEEER—HIR —HE DC125V/24V BEREIRHE R DM SUUZEERT

20 |BURER(SER - BBDR) BERSERAEEDT B ER

21 |69kV GIS #630GCB BRD IR FELLIZEERR

22 | AMER 2 SRELRBREERBEE DM AMEEER

23 |GT11 BEMER 3 NeB KRS FIERSEERR

24 |BERESHEER ORI D BERAT

25 |#1 ~ #2 ¥ GIL MR INEERIE (107 T35 3 NAleE ) E—AEERER

26 |fRF0 3 BB KIZ12 4.16kV B 480V B RFEH EIEEE

27 |EHEMERERRIGEE HIEESEREAT

28 [T IREIRIEERBEERERE=WMEEEE DOERERDBREAT

29 |161kV #1 BUS SR ETREECERAS BEREM

30 |BY Bl EINERERRKER EFIEEERE

31 [1070712 BERIFETEE AR DOERRDBREAT

32 | KEBERM ST6 2EM I ERRIPEH =8 KERERM

33 [#1 ~ #2 ¥ GIL BRPINERIE (107 TE55 4 ZNEEE ) E=REEREM

34 |GT3-2 =% B 1 IMB IEMHIES AT BEREMR

35 |mAIERT 4 581 UPS IR KR DT G EEE

36 | FIERT 2 5K UPS SBIRE K DT 23S ERR

37 |ELE ~ EIF =R REE ~ BItH BRI SREANERAS R BCEk |FESRER

38 |#1 ~ #2 ¥ GIL BRPHNERIE (108 T35 1 ZNEEE ) B =RIEER TR

39 |#A 4 SR KIZEIE 4.16kV ~ EP480V ~ DC125V B RAEA |HA13EER

40 |SEL-849 {RFEEEEAIE T SEHIRDBIRAT

41 |81 D/S EITE R ERR MR StHERZER

42 |#R D/S TSR ER R A BtHEERZER




43 |[EZ D/S EITEHERARME KA BItHEESER
44 |ME D/S EITE R ERRME KA BltHEESER
45 |11 D/S EITE AIERAME KA altHEEEER
46 |J@FE D/S EITEHERAME KA BItHEESER
47 |[EIH D/S TS ERRME KA altHEEEERE
48 ||BiffE D/S ETE R BER AR K altHEEEER
49 |¥zi D/S TS RTU GPS FSRIENIRIEEEI BItHEESER
50 [{BEE D/S E1758] RTU GPS SREN IR IEEH altHEEEER
51 (1071112 BRERE S E SR FAPS SRR IDBEREAT
52 |PAC-E102 {(RFEEE=E L FERAIE ENEKERODBIEREAT
53 |BERERE T aRRIERMT PEEASEESEEAIL
54 |58 IEC IEE AR T A IEERE TR ERI
55 | EREREEEERETS AcERE
56 |EE5IRENEREEEITRRIEFRRERIIENIIEE SHEEBEER
57 |EB5IREXEMTEERRMBET HEREHEER SHEEEER
58 E%;r%t{ S/S |ED #IESRRE R EEHTTT DDCC BRI RZIET |FITEREXE
BErE
59 |FTU BB EeERHICEERIERsIIeEIE (EE) RO BEREAT
60 |FTU IBEREBEERHE I EERMIRIeEE (E2) HFIESHIROBIREAT
61 [1070713-FTU (BB AR R I A SSEE R ERIDaEA S (BT ) [ ESHRIZ D EREAT
62 |{EEsEEER AT EERRCEE BERERRE
63 [1070730-FTU 1BEX A BRI I A SEAS AR S DD B (BT [ ESERI D BREAT
64 172%?-21&5‘& SWGR MV-GT £ MV-ST B& 2 fi iR 23 REShER B B | KBS B/
Z1EER
65 [EEf #1G EnR 2 /KSHRIE DT RS ER
66 |EHERR BRI #3 REELMNEFRENFTHE B ER
67 |EHERR BN #3 & 1~3 IRERSERIEIRFHEE SR ER
68 |ELEERT #3 1 MSV ~ CRV » MCV HEREERR DT FE SR ER
69 |FLEER—IEIE RSV BIEREEIRRIZE PESEER
70 |25 GT-21 EERRE—REBEAKIERER D KRB OIROBEAT
71 |FEFSFRBRMSERBEREERIERERE EIBER
72 |EEDRE MAN 6L40/45 5|28 S ELSEIBDRIE Bal/KEBE DT 1B ER
73 |[MMOSER— IR S BT S HalKEKIRKEIR BRSO MO ER
74 |EZERERIERZEN X Y BlERiiie 8L iEtE EIBER
75 |HNHTEHEEE MS-27 RIRREIEIRE amsEER
76 | KEERI M501G GT6-1 6-2 TR EHEEBERIE KERERR
77 |EE GT3 i IGV ERFTRTE L E SR E R
78 |FLEERT #4 # MSV1 ~ CRV1/2 SEERBEER DT PESEERR
79 |BAER 1 BIEKBE LB FEETREMBILIRER G |[BIEER
80 |EHERI#10 BRE KB ELBNPEETREMBILIRRER G |[EPRER/M
81 |SREHFEENEEUBEESNREEDM afEER
82 |ELEER #3 BiNENKEEILBRFEENREMAILIAER G  |EERER/
83 | AR #3 MRE KB E LB PEETREMAILIREETML (AR ER
84 |EHER #4 MIBEKEBELERNEEETREMALRRETML  |[SP3EER
85 |FAFIERT 107 F 2 B #1 B Z R B IREER DT EIEEE
86 |FTMO 3 s ARIES IR E RN SRS N T EICESE T E




87 | KMERT #4 HiAE LB 5B RIEERENE D AMEEERT

88 |EMER #4 HilES RSN _NEHRRSILEED T BPEER

89 |EMERI#7 MiAE KBER A KR SRR M EIRET S BPEER

90 MOSERIFT #1 EEAESE — AR BRI KBER A RSB ZEEY OISR
REMDH =

91 |ELEERI A BB KBELBUPEBIREMBLRER G |[EERER

02 |EHERT #7 B ACR MELE TR PSR IR R L EIER G BPEER

93 | KESREI/KER A MIERIEDH REBEERT

94 | BEER#5-3 BOIUGRIESEEEESERIED BERER

05 |EHERIIEMEIERERBRSEONESEOEREER DT |BPEEM

06 |EFER#2 BB KEBE LB PEBMREVDIERER G |EREEW

97 | BEER #4-2HRSG 5B #RBHORKEEZER D BERER

98 |EHERT #8 HIRE/KIBEE P LikRE M aEEsRIa R DT BREER

99 |FEERERY #1-2 BACIUNEENE 107 T 11 BIEEERRFIEER DT |FEEL3EEmM

100 |Z2E=ERY BLOCK-1 ZA U SRISIE S It AEsTh HRBIRODBRAT

101 | KB HRSG-1 2 2 {&IERIERNRISEZ DT KEZERR

102 |FTREMROIETT— RS #8~#9 B OPGW ZEZEHUR MR DT KL EEZER

103 [107 & XPS REDHT HAERERERERAT

104 |[FTVEEMHEIERMS S

105 |0206 {EEMESH KRl ENRER DS SRR

106 |MA—I%EEP0VENAR SCR BB EIE DT MO ER

107 IR CLSM S2HELE (28 KIEREE R 20~50kgf/cm?)  |[EiEE

108 |@E 1~3 5EHE SCR FMBIREITRE DT BERER

109 |FMERES 3 B IITEA A R SEN LA 1T BREER

110 [P #4585 =2NENEE SCR B EE DT MO SEERT

111 |BYEXEIU CLSM HEE{EFR S SRR

112 | 1~10 # SCR IRISFEIEEIRFIT DT S ER

113 | A SRUALL DS T R TIERER DT A2 ERT - AL DRER

14 IREENIEIE SRS EHL REENNBETIZRE

115 | _#EEI0VEER SCR BEEIT DT MO ER

116 |EBREMEBER 161kV ERPEZ R EREDHT %ﬁuﬁ@ﬁkﬁ%ﬁ%ﬁﬂ&%ﬁﬁﬁ

UN=I

117 |HBREBSERN 161kV ERPEC R EREDT KIBEERIDERAE

118 |ERS PS 69kV FEFBFERREIE S A DT LS ESER

119 |F5 T P/S( i&& C/S) ENREBERIDHT SRESESER

120 | KERZZEERR 6.6kV BUS =5 BB R MR B8 DT KERESEERT

121 I EEEREESFEE DN L SEESER

122 KL RBERBEINENRES DM BEEERE

123 |B T P/S( i — C/S) E/ImESEAI DT SRHEEZER

124 |[ELL P/S( #4388, C/S) B MBS R DT SRESESER

125 |#TE P/S( &£ C/S) BEIREBE ErRHEREER

126 |BT PS 69kV BUS DEHEIEZ (1H5 CS) ENmEBS D SRHEEZER

127 |#E D/S 22.8kV EIME=RIDHT MEEZSEE

128 |8/ LEIE 2 B RT 69KV BEABFE K DT ETEERDERAT

129 |12 DS RTTE ES E/REERKEE T SEESER

130 |85 D/S 161kV B/ ImEERIDHT FINHEESER

131 B EH R ETIEE LB IRRY BCERR




132 |E8L P/S 69kV BUS EREILICE =R DT SRHEEEER
133 | N2 D/S( EHR C/S) ESJREBEAIDHT F@L\E@& S
134 |BK AR ERT 69kV FERBES KR DT EERDERAT
135 |EAL P/S 69kV 532 & %ﬂzﬁéﬁﬁﬁ}f’sal_ POt = B DA miﬁf, HEESER
136 | KN ERT 161kV BERBEZ iR EBR DT BIERELIE
137 B EBZ =R EE RS SEREXEE
138 | KB EEERIRE RN =X 1Azl
139 |B¥IE ~ B ~ WU KBS EMENRES D SRHEEEER
140 &M ~ (BIERM IR SESRA 5 B
141 [FA T EFT 69kV RIREImE SR DT SREEEEER
142 |REE 1 (A06) =N RES R D RAEBENBERDERAT
143 |EREES (#42 ~ #47) SNREBEER D BRI ERDENT
144 |&FNE D/IS ZNREEBEIRE NmE=E DT ERHEESER
145 & EE ERTIERE < Bt E RS I BB S PR DT 5 EBERDERAD
146 |FE3E PS 161kV [ERPFERESES B DT L EEEERR
147 | K3, D/S FRWERM L KRBT DT BIEEELIE
148 |7XER SIS RS 72 C/S @ﬂﬁgi,ﬁu%ﬁ L EEEER
ML ~E—fR#195E - ME ~ BMIR #53 15 ~ EF ~ SR #14
49 o e m i FRNEEREA
Ea TIfr AN
150 ;%7C%)E”H%Fﬂ EEA.E_ El *421%1_)&11__,5@ ( 9?@ 7~ IE JEE*)TE %@fz \'EE E%EE
151 107 FEISRIEEAERZBRERER (ENHER) ENRER
== L b (H e AN 52
152 1A|037Cﬁ—g)E|]H§F/|5 EE.{,E\ E” *—121§L)§F—ﬁﬁ ( Izljtl 7 \%EEEFEEB&E Sjbf/ \% E%E%
153 %i@ ~ IHEBATHR #24 15 ~ EMK ~ IHEBEIR #24 B2 RSB TIFE St EEEE
154 107 FEENRFEE %E;ﬂﬂ:ﬁ*ﬂﬂéﬁ&ﬁ%ﬁﬁ (HER) HERZ
155 1A 0D7CS§)E|] REISEENERCZBEERER (BHHEREEREAH A EESES
156 I1E (/);)EEDH%BE%E BB ERRIER (TLERIEEBREEZE M CEHEESES
157 T£§%~ FRBHR #32 15 ~ AL ~ A= ~ HIBIR #32 B2 RE M At EESEE
FEDEIR #5118 (T K~ REIRH#7 18 B L ~TRE BB #1318 | o e it o 1 s«
198 | - uBig 47 B RABT SRR SRAEEREE
=5 LR (T e &3 i
159 l\%?cﬁ—g)ﬁﬂ H%F/'ﬂ EEfé/E\lJ *421@1_)&”_%}5@ ( ;FJTUH/ \%IEEEE*JTT’J %ﬁ’%fz \% E%EE
160 |7530 ~ BRREIIER #21 1B 2 B a1l e afHEEEER
161 |2 ~ B LR #22 B0 RS aEs BRHERESER
== (2530 7 2 = F(AEE =
162 L%?CHCE)ED H%Bﬂ %fglﬂué*’lz1§3_&ﬁg\ﬁﬁ ( Eﬁ{/ NE8 IE Eﬁm E —'%—}ﬁf;j\:% E%EE
163 107 FEIFREEAERZBERER (ENREESHAERIN)|ERER
CitA ~ BRAEER ~ d6B ~ INFHE - BA ~ R EEER ~ B IR | e iy oo s
164 |5 o i TR REREREEEE
165 |FAR} E/S PEEiEiFun ke as SR iR g EEHEEEER
166 |FELL ~ IEE LR #55 tAZ?&Gﬁiﬁ?'ﬁ'leiﬁn o SRHEEEER
167 |5 ~ MR #5 B2 REah Rt BRHEESER




168 |B2HA ~ PUiiRiR #10 B2 Bak it BHEESER
169 (48 /)\FFE IR EFERIRMEFIARTS ERER
170 |ZFSEBE I BT R E RS EZEEERT
171 ISR — SR AR B ED A RS B EE ERT
172 | K7 VBRI RO IS 1R T R N E MG KMEEERT
173 | T FEPEREEMERZ R BEERSEREERBEERTTE |EBE
174 |DPIS Rifbris BT AEAERE [
175 |106 FEZ=ERESEH SR WG D E Gl
176 |BE& T MEBEFRIESHIL EREE 558
177 |REM GDP $iIEE 8 HMEASEE 2 HBHMG T2z
178 |REAEH B HIFTER G & B RRIEHES TtEIE
Wg%ﬁgmg%ﬁ~%§ﬁ%ﬁ%ﬁﬂ35ﬁﬁﬁ¥%ﬁ%é%ﬁ ectE
HeXBESHEsE D hTER =R
12t 106 EE%E;%%%E\ FEBRS 3 HascaqiEmo
180 ﬁﬂ -~ dhitad Sy
1B 161kV IS BAPIEEER 105 ~ 106 THRSEHH 14-15 | u=
181 it mann e
182 |IRRIEETEaBAPLE/)\F AMI B F &R TEIR
183 |IREE R ERPEFAIE 2 BItER BEEANaEma Rk
184 |18t 6 KEZ=EIT AMI BREFBEMEEDTER BB AN T ERUThRZERT
185 |EEREREIERET RIAMEEIESE (107/7-108/6) ES 1
186 IRt hEE TR pEC BEEERPEIETER LS ERER
= = ([E[EF ] BB =g [EEymY =]
m7%ﬁzﬁgﬁﬁEAw%5@%%%&&@%?@%@%DMEWQE%A$&H
188 |ZPFIMER AR OIHE B EEERE M5 EEEEERT
180 [SR K IBREE ERRE= K IROLFRRE RSN | mues s
IKKSHR 11.4KV RIREER DT PR R
190 [ER A KIHEHE ERRE K IROLFRA RSN | munes s
IKKSHR 11.4KV RIRETER DT PR
Ea/)VKNEEETSE - AlllEEE ) KDL HEGPIER = %
191 111 4y ZmEE DR ERFRE
mz@Emmﬂﬁ%%%-%%@é%@%ﬂ%ﬁmmmﬂWMW% EERIsE
ZR SIS 11.4kV RIKEBRDH TRAmTE X
m3@ﬁmmﬂ%%%%-%%@%ﬁ@%+%ﬁﬁ&ﬂﬂ@ﬁﬁ% SRR sE
RS S/S 11.4kV BT E R DT i
194 BJVKIRESTE - EEEEFESR TR UK IR H EERR L
IR SIS 11.4kV RiF EEDH SImTEE
=NV = =Faxa === , = Ej{éﬁ:éﬁv == NP ==kvd = |+ 1 N
w5%§g;%_%ﬁg SEREESESHACI Y EHE T ZHE HAEE
196 |PSS/E ZIEFER B EEIE AIRIE R SPEEER
m7@Smmﬂﬁ%%%-%E@%ﬁ@%ﬁﬁ&ﬁﬂ@ﬁﬁ%ﬁ&S%ﬁﬁﬁ@
11.4kV AR E DT AR
198 | KB ESE 4 B - EIKEHBEZ DN BERERE
199 | KBYESE 4 BB - kALK EHIBEE DT BAEERE
200 | KBBYEEEE 4 Hf - BAE/KEYLEHBEE DM BEEERE
201 | KBBEESE 4 Hf - (CEB/KEYCEIHBER DM BERERE
202 BB D EHEIE R < AT HILAR R HBEE /DB AN REE MG IR ES




203 [f8—#% 4.16kV Bus 12BBE JEI8EMETE HE B E M

204 |FASRERY R EEEE MO ERT

205 |[FME DT EHERA SRR A HEIRSR fCEE

206 |FTIEREAE S/S N¥H SIS REME RAERRK=E FITEEERE

207 |#1 ~ #2 1 GIL Eip ERIEK (107 55 1 N ) B=IEERER
208 |FTU 185 B se R i EiEiRm s Ieeaes (B8 ERRRRDBIREAT
209 |1 3R UPS TR DT IR E

210 |3 3R UPS TR R DM EIEEE

211 |FTU BB ERHE A SRR BIR IDaE S (H11T) MBS T EIREAT
212 |{BEER ABB REIWESE 2 iR ERE _XBE BEREM

213 [106 TFEI_# LP-2 L1 iR EMRBEENRMERERERS |FERER

214 |HI=# | -1 Row IR HVOF Coating T{F R E R

215 | KRAEME _HERTAIZERIEER oM AMEEER

216 | KM ERHE RSV M RIZIZIZERIE (M) AMEEERR

217 | KBER M501F GT11/23 ZREREH EEBY RIE KNEEEM

218 | B =R EREEAEBERTRRIYEAREERBEEE |E=fEZXER
219 | KEERFTEE 723 IBEDINENSHZES KBRERM

220 | K& HRSG4-2 EACIN§ENE 2ry SH fRiREILE AR KEEERM

221 |[MRIgsE o EXTENT

222 | K& 5-2LP ECO EERB D KNEEEM

223 |[161kV KRS 8—— FRZ8ZCiiR S etRlER SREEESER
224 |55 69kV [@LLUTIFY #55 BR S B SKIEDHT SREHEEESER
225 |XPS REDHT BEEREBRAT
226 |[MA1ERI SCR MBS 2k DT MO SEERT

227 |CNS 3036 N IRFAFE{ESE IRIBIREERR

228 |E KR RIEZ I HE AR KBV EE S FRERNE TRz

229 | XBHEEERM SQL BERIEEXN =R Eanz]

230 |BREDERET C/S 1B AEEZ NME DT SRHEESER
231 |E8L P/S E/1mE D SREHEESER
232 |t ~ JEE ~ I RICFEEEFE =8 D [

233 |5 &8 C/S( KR S/S) E/NmE = EAHEESER
234 |#1& D/S( %45 C/IS) B mEB = AL EEEER
235 |KI;E D/S 161kV FERBEEEREIEES Bl DT BltHEEEER
236 |F L P/S(B3% C/S) ENREBERIDT SRHEESER
237 106 FEXEIEARHEREESREZTIE St ARIEERDERELRT
238 | AP EIEEEMERRM . B ERBEREFEEMEBROE |EBE

239 |11/22 ESHESIERFERED T ENRER




—

(P

) BRI BT 32

— ~ 2018 R ENEIMIASIEES 30 [E CRIEPI/TPC &Il A RFE

BRI E T E &R B4 KERI-CEPRI-CRIEPI Technical Meeting » #3HEIEE /5| Z24f
75kt (CEPRI) ~ HAEIARIATAT (CRIEP!) RIEEEIEREIMIIATAT (KERI) ZEIFEE » 2010
FHREREARFTIIA » iHETE %S East Asia Electric Technology Research Workshop @ ERY
RHECFGRENEZEMREE - I EBTERS S ERBIRMEN > 2018 R E NIl
SIBHBEASETIRRATTAT (CRIEP!) EEAUEZ81T - HEAZS 2018 £ 11 H 18-23H -

7N fE B8 58 & /] 2 1l Bt 57 & £ [@ 57 5@ (Plenary Session) & 88 73 ICT Application and
Digital Transformation » 2 #8 5% &% (Technical Session) & & & #& : Renewable Energy and
Integration ~ Maintenance and Asset Management ~ Smart Distribution Network * Testing &
Measurement * Materials, Storage Battery, New technologies and Others FiAFTHEIT] °

e » NATEEHAE I RATTAT (CRIEPI) B 1988 T 23551 2R S HILAREBEI IR
M 2S7R5% 30 @ - BHAESTHETERRE - ABEF » IEEEXRIESSHRMNEEE) -
HEFRBURESZEIE - UEERIRINENMRMEERAEEZENEEES -

A& CRIEPI/TPC 1% #ft T & (The 30th CRIEPI/TPC General Meeting) FHH A H15R
FRZEFT (CRIEPI) 1R 2018 TE 11 B 18- 23 HEHAI a2 - AEEBEImEEBOIE
CCS -~ Electricity Regulatory Reform » Thermal Generation ~ Artificial Intelligence ~ Asset
Management » /5P IEEFRIN « MTRHRIRENSELZER « EXNEFAOQRBER
i 11 B 22 HZAEIEESER -

2018 BRI EIHITIAETEESE 30 & CRIEPI/TPC XINRATE » AL BERMIUT ¢
(—)2018 REaEJEAMTHAEIE -

Plenary Session:

A Study of Smart Grid Architecture Model — BiBZ= s B

Technical Session:

1. The Effect of Energy Transition on Industrial Sectors at Regional Level: AnIRP-10
Model Approach— EfE =S5 #T (Renewable Energy andintegration)

2. L1 RBEARBEERNE  BESER 2IRERIRSGDTREZEH N - BREGIR
=F (Maintenance & Asset management)

3. An implementation of IEC 61850 Distributed Energy Resources Cloud 10T Platform—
BBEE B (Smart Distribution Network)

4. HESBRBARTAGE TS (AMI Communication System Testing Platform) — & /JZ#k
#%% (Testing & Measurement)

5. Bl HUEESH LP-2 S ERISEME 2 Sanilh - BEIRZEAIRTF (Materials, Storage
Battery, New technologies and Others)

(Z ) 28 30 f&@ CRIEPI/TPC X {liAHRES :

1. Carbon Capture and Storage Development in Taiwan Power Company — 1t
(CCS)

2. Planning of TPC's Transition into Holding Company— & #& ZE 2 F #f (Electricity

= e i
IREELS



Regulatory Reform)

3. The Management of SCR De-NOx Catalyst Activity and the Study of Developing new
Catalyst for Thermal Power Plants — {EIRZEHEi5& (Thermal Generation)

4. Potential Customers Searching and Performance Estimation of DemandResponse
Program by Using Atrtificial Intelligence Technology — & /JZ=ME %% (Artificial Intelligence)

5. IEC 61968 Based Self-developed Meter Data Management System — & /1 = # & £
(Generation)

2019 R ENEMIIASIZEESE 31 /@ CRIEPI/TPC TR E SRS ISRy »
MEXZZEMEREEIAMEFRFIRREER TGS -

AR

SHPTRZRES0EE 30 J=' CRIEPITPC £iliAZAESE



T 2018 BN EMEEISE XS (AESIEAP) BB 28 22 BENEEMATE
(CEPSI)

2018 AESIEAP CEPS| (RN EMEE NEEREE NFEMETE ) R 2018 &F
9 B 17-22 HAEBRRALRSERET » EZTBES [EFNMEBRKERLDO. - LESERE
REIBRANERE S - THEEHERRARTHE 7 (ARBES -

AESIEAP fREX IR 1975 F » HIn KBS EERFTHEMIEEDHEE » BEREBEMN
EMEEE®E (CEO Conference) RE B 251 E (CEPSI) - Hrh CEPSI £% AESIEAP
MERPE—NZEE » ENRIEABERERK - RENENENEXATE - ERFHIEHR
FIRBEERXTHA  BBE - BEX - BE - ENHRBEHE - RINABRAESIFHREF
B ° AESIEAP 51E# 21 BEXNED < EESHE » HETE B EE8  BiF63 E—REE
(full members) & 30 {8 & & 8 (Associatemembers) > FHE 1 X NET 1 REEKE
MIEEE > EREMERSE —X > HEFSENEZELENERCERNED - BERAEHN
EBZEENRET M TZESNEMRHESHERERET - 57 AESIEAP Z Full
Member » ZABEERA AESIEAP 2017-2018 T EHBEBEEHTZEEMHE -

A/NTIE 1988 &F 4 BINA LR KER (AESIEAP) » BFIIREREZHELSRKIEE
i%& (CEO Conference) EEEE /]SS2 AETE (CEPSI) - ARSI EEE) . BEEEEHITEE
& (Council Meeting & Executive Committee Meeting) * CEO [E|5£ &% (CEO Roundtable)
Panel Session ~ #{iiz#IE (Technical Session) » &MTZEE (Technical Committee) &) » &
NEHEZEEFRIGREBUME  TREISERTKEEEEENRINEFEDE & - HEA
NEHEERIBEZENIRIAREBIIRRS - ANEMSIEAELHZ 0 HERAEEKERAT
(TNB) ZFAZEAAIL) ~ TNB MDIC & TNBCareline ©
ZNERN/NE] £ DS TN
1. Case Validation and Research on Solving Energization Failure of Power transformers—

E e S
2. Energy Storage System Combined with Renewable Energy in a Small Island— £/1ZE0 &
JT

3. Achieving Demand side Management at Taiwan Power Company through the Application
of Big Data(* &3%%% Best Papers)- B &EXRE=

4. The Linkou Windfarm Evaluation and Verification with Noise Measurement for Safety
Operation — BERZE R/5F



ERER K EFNES NSEGEEN
SEMIEEIS
=~ BT WESHEER/A T (Sarawak Energy Berhad)

2018 6 H20H » AFTHEFTRBIFENZHEER/ N SEFEEERRHITEIREFRIRE
FEARN RSB IE A R W) 5535 E /NS (SEB Power) HIITREFIZ BRI T » HESEfRE
ik ENMERAKRASBEIEERNMSHER RS ESFTERBRUK » 58
BRIV » BRI X EIERAVA -

ERESRSREIG - EELIEWAIEL0 2018 &£ AESIEAP CEPSI i » 1R 9 B 21-23 H
BB B REEERATISEL - WHAFTCEIFTRIRIER BEIFTREGHEEZIN » ERMEIRE
KEAFREEENSEOETERE T -
SEENRA

- L ™ rewna. neann [ -
‘!:E‘ UTRR W 'Ji”: ; /i\ -8 ' ?_“
ERF) S5 EEE MOU




PO« EIFREIFTERIA BRI (IERE)

5 18 [E IERE S ZHERERIENR 2018 &F 5 H 20-25 HAEHARELR1T » SR TERW
EEARMAIFTARTEK - AFTHSENEMERESR [MBEBFRIN (EATEZ RV
i) REARECERMAVNEG | £RE N 325k (58 THARNGEERERER ) WX °

SNEMBRBRAX

h o~ SENENE

ANRTFRENSHE 2018 FRENRFJIEFTEZEE  MEXNHRETIERMIEZ 3
SEMEFNBEETE )  BR [FEMREESE) SHER FEERUHNETES ) REE
REESRERB _BERBERMINES [ _REZEMITRERT) - B [FERERESE
ThRER  RIFRBIEIES (B8 XEMFEREHB) - BR (FTEREETIEE ) SHRE
HERFTNHEEREERNESC [ESTIRERLVE RSN BEERBEERIUNEREE TR
Wl o B T EEESEREE 888 (PREEDE IR i1 > (RIKERIFRE) -

2018 FRYTEE IR IREREIENR 9 B 19 BB HINESRT » AEENNRETRR
BEEBKEEEEFREMRIEE A FTARE -




I\ BRENERRE

BERENIER/AT (TEPCO) EFF#1T1% Mr. Shin-ichiro Kengaku —13 6 A » R 2018 &£
1 B 19 HAREHAFFLERER (VPP) R BYIEHE (Home loT) FRFFEITM o ANFTEUEPT
R GElIFR - MEIFR  #8PTR - E0ZF ~ B8 ZE  ICT RERARE[BEES -

T~ BAREENHRINET

HARIENHRINER—1T4 A > 1RIR2018F 12 H5 HEAFTEMH [ E=2SPTZER
SERAEE - EREAIATRER  WHHASERE - BEETRER - ABRE  URAFFTERE
Z BNE MBEERELFEESE - AENEMUETEHR #1588 IEC 61850 #EFT)
BERESBEH NEC 61850 FREREBERERMIEM -

- (A Bl BRPEREsHASHEREER -
(_ Welcome Delegation of the CHUBU Electric Power Co., Inc.
e -’.‘;": S F hwd

) [

r i w1 %

APTREAANHIHEIRAELER - FESHER



(h) fraMRFRESELTMREIEE

i StERE FHEEs(7 |hAZEHERRE B (1)
1 |5 A 2 B BB TIAZE IRIBIRERZE | 107-108 22,350
2 RIBEAEERMNIRIEAECBGHER IRIB(RER | 106-107 15,665
3 |KRERIEHEIEEIATS IRIBIREER | 106-110 7,107
4 |RERECEIREIITIRIT IRIS{RER | 106-108 8,255
5 |EEmETERIESETG IRIB{RER | 107-109 37,141
6 [RIBREICREEHEAITEIE IRIGIRFERZE | 106-108 1,906
7 KB ESTEREREIHATT EREFREERE | 105-109 11,087
8 |[NADREBE=FEHRE ERRIEEEE | 105-108 49,403
9 |BERREBSREEIITAT ERRIZEER | 105-108 20,125
10 [ FREMEFEZEIEBN ORI TIERT ERBIZEER | 104-108 13,248
1 [BESENRSESEEZINEREET G ERER | 106-107 1,638
12 |ENR G FEIEREIE E7JHEER | 107-108 1,147
== 44 4 P4 2 BB =T < YT Ol IMEEEER /=422 | &%t
13 Eg?ﬁupfﬁﬁpﬂn‘:ﬁ%ﬁ@uﬂndigpﬂmp#g(.:,.%E@F'E =EEE | 107-109 34
14 |BEERRIBIATTER B R MR | 106-107 1,907
15 |[ELE Bt FEE /I3 E 2 /B EERIAST BT E Bt 106-110 42
TE i
16 |[RZERARIEIRRE NS ET BB EDTEIITER BESSER | 106-109 10,142
17 |BB&% AR REEEEITEIETRME (1) REEEEEERZ | 107-109 11,785
; 7 e o N /:@ 2 /7 EX3 /\ % NIN ;\’\ w «
18 %g%gﬁéaﬁmnﬂﬂw_ﬁnzwbmffﬁ?ﬁ%ﬁfﬁﬁﬂﬁﬁ% wEenEE | 104-107 2325
= RIETEIERE] « ooh| = Bl o e = R L B N
20 |FERFPARIE IR E B IR S MR IT IR T REEEEERE | 105-107 47
21 |RIEHEEEEEIRFIRERZERIAIREEEE BESZERR | 105-107 1,390
22 |ZEEERUTEREREINRSE _HiFTE RZEERITE | 105-109 39,482
23 |EEERMZE DT E RZBERAMTRZ | 105-109 6,198
N 2L z,—.gE.,n‘ e Elﬂ'l{ (PN E,\ = g/_\ﬁﬁi"i o
24 %Lqﬂhﬁmmw,ﬂﬂ%%zzfﬁ TMOETN 2 B S g ez | 107-110 3,637
25 | EMLE B E ML EERGEIRTT EELZERE | 105-108 1,506
26 [EBiERZEEERUNELZ EEMORETVELE(L REELZEE | 107-110 2,502
27 |[RAERAIBE S E R & RE DT Rl T EE fE A EELZEE | 103-107 9,900
28 |[ZEMB = ESE R iR RIE TS REELZERE | 103-107 6,643
Z— _~=f 1IN REL £ DT L 5 5 B T o
E¥l% ;'EE-'D\ Lz} b g eval £ — AN =] YT7EA o
30 %{%%%;%Eaﬁzz@ﬂ#%aﬁ%ﬂﬁﬁﬁmﬁﬂ*ﬁ*if\‘,@\_b\ ez e | 104-107 3,625
31 |[REMEBNKRERENBIRSIEER ZEEZEE | 106-110 2,275
32 |RZEEERME B EMO R IATTEER REEZ & | 103-107 2,703
33 |BNIXE RS XA AN (CASS) BRIMEILS | yane
34 [KEEEMBZEEE T E R ERIMENT =R SIS DT METEEEZ | 106-107 3,329
27—~ —REREEEER REGEREED e
35 T%uffﬁ%qﬂért_m?ﬁ fEEEtERNRERIERMDITRR TR | 106-107 3.140
36 |FTEERREEETEAEIRE BAREREE | 106-110 7,077
37 |BEERE/J3EEE _ HET= 0 1T1EM 5T B4EEER | 105-108 36,336




38 [ErEEEEERDBIFHER TIZO1TIEMRE BYERERERZ | 106-107 8,131
39 |[HLENFRMIEEHIEE fREZTAT | 107-111 4,670
40 |E0R{EIARE BB BN = M il TR AZTHT | 106-108 9,096
41 |ENEF LB B EIE AR RN 2T raRZEET | 107-110 893
42 | B RRBERECFTIEERTE fRERZEAT | 103-107 1,558
43 [BIFTEREIEEEARMR frergEhET | 106-108 20,607
44 |ECEREE LR EEER AR | 107-111 19,030
45 |2 BRI EREE R AR Bla fREBRZTAT | 107-110 193
46 |BERIBEEE BN FREZERT | 107-111 724
47 B2 ITBEE R RIS R bfAZERT | 106-108 34,761
48 |HEMRRERITEI EER fRERAZTAT | 106-108 4,751
49 |RIEKEREERIITHT FRERERT | 107-110 9,910
50 |[EfcERRIBEMEIEZEIRE fRERAZTAT | 106-109 3,319
51 |#XEE ~ FEBEEEENEERINIR B IBEC B ST fREfAZEET | 105-108 4,618
52 |—"S=thixEE ~ B AT (1) R RIEET | 105-108 5,784
53 [ NNOEMERKEHRER L EMTHEEMRTT REaAZEET | 107-111 6,141
54 MR BERERAREGTIEEE fra gt | 107-107 244
55 [BEEDESIREEIEREEERT fRERZTAT | 106-108 7,072
56 |[EREEEPRINIEHENREZMTE fRERFTAT | 107-109 5,741
57 |[WERBRANEHIZIAE FREatRZEeT | 105-107 4,155
58 |NJJHEHENEEEMACE AT FrEaRIeRT | 105-107 603
59 |[BAERERR BB S ERTMGEEERIAT e RIeRT | 105-107 8,198
60 |E/IIBEVAR TIZIEEE D TR E5 Bl TS #rafHgEhT | 105-109 1,076
61 | TIZEET / BRI RERSE SRUIATE frafRgERT | 107-111 2,821
62 |[RNBELERNRIEENEAT fREfAZERT | 106-109 104
63 |BEREEH D EIEY)EES (OLTC) AR EZE T | #RSRISET | 107-108 2,661
64 |AcEEIBELERESEES FITHIERMSE R RAZTAT | 106-108 26,288
65 |E/IEE « BERMIRIE 3E BAMIT fREfAZEhT | 105-108 32,518
66 |EKinSEESEEEIERITAS R RIRET | 105-108 48,174
67 RIFEEBETEELEBRN DTS rERRZERT | 104-107 23,071
68 | EECIENEERIGEEEEENES o NER FREAZEeT | 105-107 9,951
69 | EIEREREILRMREEZEIAST e RZThT | 105-108 2,760
70 |[BERIEEEESEREERILETE fRERZEAT | 106-107 3,850




BEALTEZSMERR
Taiwan Power Research Institute
Taiwan Power Company

adtmigHasPYEr 198 5%

TEL: (02) 8369-5758

FAX: (02) 2364-9611
BMATER © SRR KRR 84 557

TEL: (02) 2681-5424

FAX: (02) 2682-2793




