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Business Strategy

As a research unit with core technology and professional skills, TPRI by
following the company's overall development goals and strategic
directions, is committed to building the company's short-, medium-, and
long-term research planning and innovative application of experimental
technology, and through the establishment of core technologies,
international exchanges and the introduction of new technologies,
improving the company's operating performance and reducing operating
costs, to enable Taipower to become a leader of electric industry.

To respond to the government's energy transition, net zero emissions
and other policies, to support the power required by the government's
economic development policies such as the "5+2 Industrial Innovation
Plan", in addition to ensuring stable power supply, Taipower has to actively
develop renewable energy, engage in the expansion and upgrading of the
power grid, and expand the application scope of the smart grid through
5G, Al, big data and other technologies, and promote digital
transformation and technological innovation.

To accelerate the development of future technologies related to
achieving net-zero emissions, the research and development resource
allocation strategy will adopt a 50%-50% R&D investment portfolio
starting from the year 2025. This strategy allocates 50% of resources to
meet company operational needs and 50% for foresight technology
research and application, aiming to achieve the goal of zero-carbon
sustainability.
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FLE8E Research & Development
R EEE £ 2= R&D Planning Office
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Technology foresight strategy, Innovative R&D governance
EEFREEEE - HEAMTEEHRERES BRI ZEEREEE  BEME
KEhE  BXEaEQTEREREE RBIFRERE -

Serve as a Staff Department member of the General Manager, promote the
R&D and test-related activities of TPRI ,implement the R&D management
value chain, make precise R&D strategy layout, and support Taiwan Power

Company to achieve energy transformation and innovation growth.

MR #%iMEFH4 Missions
HEENRIFTAIE K ATIEE N TR
Apply innovative governance and technology foresight of forward-looking
technologies in power business
RIBEeE AT REIERE
Control the R&D management process of Taiwan Power Company
RERREELIREASIE

Promote international exchanges and cooperation between major power
companies

RINERF Z R R N BB AT SE R IERE

Stakeholder management and promotion of R&D results
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% BTHIFZEE Electric Power Research Lab
o BHZRFEDTRASHIM

Technology of Power System Analysis and Improvement

1l BERERARERB Z2EREBERM (Provision of virtual inertia through
renewable energy and energy storage devices)

2. MEmAELSHERBIREEHE (Implementation of inertia regulation using
flywheels and synchronous phase adjusters)

3. BEANERMELAES (Planning and Development of Smart Grid)

4. BHZHBEBAENHR - WEER  EERREE  $RBEE TRREE - RiE
7 - EHIBES 9T EMG (Power System Analysis - Power Flow, Fault Current,
Voltage Stability, Dynamic Stability, Transient Stability, Virtual inertia, and
Protection Coordination)

5 BENZRFRFUERNON RER 25 2 @EEAIM (Power System Monitoring
and Internet Appllcat|ons)

6. BNHRMARABEEERAG (Power System Operation Techniques)

7. Bhzmigm A E &% (Power System Simulation Center-Large Network
System Study, Control System Validation, and System Protection Scheme
Study)

8 BURMRMEZR# 2WES =8 M E B Bl (Application of Flexible AC
Transmission System Techniques to Increase Transmission Capacity)

9. MEBEBHIZHAZRBEREE - SARKMEU KR - BEEZIEM (Extremely
Low Frequency Electromagnetic Field Related Issues, Data Collection, and
Technology Service Providing)

10. BEIREIR R M B R /947 (Energy Management System and System Analysis)

11 B4ERS 2 L}CZ NEHIBEE 24T (Stability Analysis of Power System
with High Renewable Energy Permeability)

12 REHARBSE TSR EER (Technology Platforms for Power System
Testing and Reviewing Plans for the Parameters of Generator Models)

B EHBSHEINFZESEMR (Development and Parameter Research of
Virtual Synchronous Generator Model )
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Testing and Verification for the Parameter of FET*’%H%E%}W%UE
Generator Models Basic Virtual Synchronous Generator Control Model




- BNEFEASM
Power Electronics Applications and Analysis

1 BNEFEHRMRENRFAIBENZ 2B (Application of power electronic
control technology in improving power system inertia)

2. REEEZRIGE R 2 B (Application of converter in large photovoltaic field)

3. BAREK BEABERATEREREZZER - 2% KXERMW (Monitoring,
Analysis and Mitigation of Power System Harmonic, Voltage Flicker, and
System Unbalance Problems)

4. BNEFEHEREFEREE (Power electronics simulation verification platform
construction)

5 SEEHIKEH S EZEMR BT E(Impact of high-altitude electromagnetic
pulse on Taiwan power grid equipment)

6. RREFMZERLEBEFARXEE HEH K (Development and practical
application of solid-state transformers for future power grids)

7. BABEFREBENTEKNKENR (Research on super-harmonic interference
and improvement of power electronic equipment)

Inverter
Governory .\
|
Turbine Governor | | Excitation System j¢—————
| Stator Quantities
- J 1) » P
—L‘ | Electrical ﬁ q
Fluid in Generator <
A Moedance 5 ; Control
,_/F'%‘ 1< S »E Vi nolle S
g O ——,
nertia \_“ BN o
Gener, B
Rotor Flux s.@;i':{ =
Transformer ot
Fluid out
| [6125 5 i f¥(synchronous generator) | | 522 8@ (virtual synchronous generator) |

ENEFEFIRIMERERPEENZZHR

Research on Power Electronic Control Technology to Improve Grid Inertia

500VDC Power 500VDC Power Supply
Supply
Port DER2
| 4-Quadrant DER
Amplifier Emulator 1
Microgrid a-q Port pgrid pa
Emulator PHIL Amplifier
0P8110-3 4-Quadrant Power
Amplifier, 3 phases
Port DER1 -] .
Port DER3 | External Device
0P8110-3 4-Quadrant Power L~ External DER Br] Under Test (DUT)
fi L
Amplifier, 3 phases P,
Legend Bus Bar
Simulation Model
Real-time Simulator
Hardware

EROPAL-RTE & Z ZiEEInverter I 2RI 7 F 32 AR R

Development an Verification of Multi-modal Inverter Control Strategy based on OPAL-RT Platform



- SHAERERSN
Distributed Power Application and Analysis Technology
W E 48 1 R 5 A e fifg
Microgrid Application and Analysis Technology

1 MERERRSEIIVAEIBER Z 28R (Parameter Tuning Analysis
for Various Test Scenarios in Microgrid Validation Sites)

1l BB 48 132 1l B 55 35 15 5

8

e Taw mw

T e,

2 REREEMEM%HAFAEHET (Development and Design of AC-DC
Composite Microgrid System)
HE

EEEE
AC BUS 190V=#ilU#4&

masEs mass

B BENEBRLGER
A :
88
p— ] | K il BRI Sl EETR il B B
Bﬁﬁﬁlgﬁ FHEER  HEE= ‘ REER FEER EEER EEER
5] S R A A BERE 15 Kwh PV 20 Kw HE LEDERMA - @hd - % &
3 BERMEMER ZEEEMiER (Discussion on the key technologies of
DC Micro-grid application)
4 MERAEELRERMEZMOMNMEARMA (Analysis and application of
microgrid uninterruptible power supply and black start technology)
5. MEBAARERERE B X AZERM (Microgrid energy storage equipment self-
regulation technology)
6. PRI EBREFRANEEMIZEG R (Distributed power supply maximum

power tracking control technology)
7T RXRAREEH X LUERMHEE 7177 £ 5 (Technical discussion on
converting AC household electrical loads to DC power supply)

IWERBMAFHPCS)ERB LT HINBE D WTELER (Function Analysis and
Application of Power Conversion System (PCS) Virtual Synchronizer)

(o)
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85 AR )t Fe flg e 28
Development of Feeder Resilience Technology

1 BEERERERAM)BENZEERE (Advanced improvement and
promotion of Advanced Metering Infrastructure)

R WETEH
£ BEMA)

2 HHHESEREETIBRAARINERR  MAHAPIMTERZRHEEZSER
(Development and Application of the smart grid a variety of systems and

functional, which use of APl interface to provide integrated applications)

EEARIKRR (G RTER
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3 MELBEBENEBEFSMEEE (Development and construction of
distribution system operation data management platform)

| BREMEERARES
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-~ L Head End M
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S EABEMAEE

Information & Communication Technology Research Lab

BERREREMRA

Smart Grid Standards Promotion and Research Group

1. BREREIREENIREN TG KRR Z
Smart Grid International Information and Communication Standards Study,

Evaluation, and Strategic Planning.
2. BEERESABRZEZIED

Promoting the implementation of international standards for smart grid.

3. IEC 61850 H#fFt

R ~ THBEAIE ~ RBERI AR 5T

Research for IEC 61850 Interoperability testing, Functional testing, and

Performance testing.
4. |EC 61850 ZRERMTF ZEAEF

Technological development and implementation based on IEC 61850

standards.

System specification
.SSDl (Single line, LNs,...)

2 |ED Capabilities
IED (LN, DO, ...)

DB System -SED System
.IcD Configurator | System Exchangd Configurator
Associations, .
relation to single line,  .SCD | |-/ Instantiated [ED sc
preconfigured reports, ...

Other IEC 61850 project

IED L
_ ] v Configurator wm interfaces between
Engineering | Engineering | < projects
environment | Workplace

w File transfer

SA system

e Seemote
File fransfer File transfer and
Lodal Substatiorj | Parametrization with
gateway IEC 61850 services

]

‘ IED IED IED

IEC 61850 ERIIRHTF
ERAIR : IEC 61850-6

Powerl@
Infeed
%} 3

GOOSE message :
Blocking by PTRC.Str

Radial Radial

Power Power

Outﬂgw XCBR PTRC Outflow m PTRC
[ | [ |

Fault ;

IEC 61850 iR EFFER BRI
ERAGR : IEC TR 61850-7-500

828725 IEC61850 E%T’E finfc.%,z
BERRR : AR ER
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Master Slave
time time

Bottom-Up Top -Down plbinisiri s
Bottom-Up et Top-Down [ R syne
B8 IEDRR TR BERME AT ";‘ |
ZICTHAITAR ? #ZSCTHRATE S L%
o] EREREE EEIERIRRL Follow_Up™ ~ _
& SCITRIEER Eﬁ EAUHSICTT ™~
& etoy 0 BiEEER

* * * ‘ 7|777” t‘ Delay_Req :
o Ry -

~— _Delay_Resp
—~ -

it 3 Tttty
' e
EE UGG T P Repe ECSLEEDE

ICT B2 SCT BES i %R PTP #5E A5
ERAR:UCAlug 2013 IOP Report;  IEC 61850-6 ERARIEEE Std. 1588, Rev. 2, 2008

- B4
ICT Techniques Group

1. Beyond 5G BIHAEEZE T % XR EAHE
Apply Beyond 5G Network on Smart Industrial Safety with Extended Reality.

HX IR AR PR E R E

2. HEERNBHEESLRERAEAMR
Introduce the Private Enterprise Network for Smart Sensing and Automotive
Inspection in Extra High Voltage Underground Power Transmission System

11
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ERNR AR FTERE

I IZ A 2R B 9T
Research on O-RAN Core Network Architecture

o Es L. () = Core
Fus L O =2 W === o
O-RU  0-DU o-cy
RAN

THEERRZEEG  ERSBIREmR L EE Ktk LRAK MNMEMEL
Use satellite images to understand the weekly construction progress and
record changes in the underwater habitat in the work area.

RERSREZERERTRE:

Time synchronization in smart grid application research:
EHENSEEDUEBRHENRARER - EHINRE - ReERNBEENIEM
EHSBEEFPREFSEHREBERENERED BIRERYZHETINE  BHIE
TR ZERE BN D AT I e R R BB - KIS Bl ol SERV AL PR S R & - IR (A2 R AN FROA -
DA R B SRR M B LS PR 38 = -

Precise time synchronization enables monitoring, controlling and dispatching
of the power system and improves the stability and reliability of the power grid.
Through the data synchronization of continuous data collection of various
operating equipment, it helps to achieve accurate monitoring and analysis of
system operating status and load conditions and record abnormal conditions.
Possible faults can be identified in time, and diagnosis and prediction can be
provided to prevent malfunctions.

Ll u)é(i ! C 37.238 Network Error Limits
GPS

+200¢ £800ns Time Error (16 nodes, £50ns per node)

O e —

+1ps network end d budget

A eEEREEESEIFEBEEILURERBERELSERK
Test Each Block And Network Can Be Constructed To Meet Requirements
ERAR: Calnex

12



6. OIIRANEZEFERN 5C EEFHEAR:
Reconfigurable Intelligent Surfaces(RIS) applied in 5G enterprise private
network
FBBRERERN RS HME O ERERNERE B LGRS BB ENEREBENTS
[ IBRERESSNE - BVEEEEKX  EeSBEmREM=SE -
By adjusting the reflection characteristics of the surfaces, the propagation path

H

of electromagnetic waves can be controlled to adjust the signal strength and
direction of wireless communication, enhance signal coverage, reduce energy

loss, and improve communication quality and range.

A\
N

BEHMHS RIS EEREENSH
Example of RIS-assisted Signal Propagation in Smart Cities
ERIHCR: Kisseleff et al.: Reconfigurable Intelligent Surfaces for Smart Cities: Research
Challenges and Opportunities

7. JCEAEETER
Research of Optical Communication Transmission

WDM A ZR1EE
Architecture of a WDM Network
ERHIR : S. Ghoniemy, "Enhanced Time and Wavelength Division Multiplexed Passive Optical Network

(TWDM-PON) for Triple-Play Broadband Service Delivery in FTTx Networks," 2018 International
Conference on Computer and Applications (ICCA), 2018, pp. 419-426

8. BRIGEHIESE - 2R - EHRBERE
Wave field simulation, measurement, and access equipment planning

13



ERINELFR BB IS B
Indoor and Outdoor Wireless Channel Field Simulation
ERRE:Altair-Winprop

- EEMERMAEA
ICT Cybersecurity Research Group
1. IEC6235]1 EEREBNLZZRERMBERMFTAZA -
Research and import the IEC 62351 power system security standards and
related regulations.

IEC 62351-1: Introduction

IEC 60870-6 TASE.2(ICCP)

IEC 60870-5-101 & Sarlal DNP3

|EC 62351-2: Glossary

| IEC 62351-3: Profiles including TCPAP

IEC 62351-4: Profiles including MMS and similar Payloads I IEC 62351-T: Objacts for Network Management I

IEC 61850-8-1 MMS

[P —— IEC 62351-5: |EC 60870-5 and Derlvates [ 1Ec 62351-6: Rols based Access Contol |
|EC 61850-6-2 MMS over XMPP IEC 62351-6: IEC 61850 Profiles | IEC 62351-0:Key Management |
| Ecs19m0 siEce1se cm I—[ IEC 62351-41: Securlty for XML Files | 1Ec62351-14: Cyber Security Event Logging |

1EC 62351-90-1: RBAC Guidelines

IEC TC57 Power System
Communication Standards

IEC 62351-100 Conformance Testing

-1:Focus on |EC 62351-5 4 IEC 60870-5-) IEC 62351-90-2: Deep Packet Inspection

-3: Focus on IEC 62351-3 |EC 62351-90-3: Convergent IT/OT Systems Security Monitoring Guidelines

<4: Focus on IEC 623514 IEC 62351-10: Security architecture guidelines for TC 57 systems

<6: Focus on IEC 623516 IEC62351-12: and Security for Power Systems with DER

IEC 62351-13: What Securlty Toples Should Be Covered In Standards and Specifications

I[EC 62351 BENRMAL2IRE
IEC 62351 Power System Security Standards

2. |EC 62443 TERAHELIZEMFTEEBA -
Research and import the IEC 62443 industrial control system security
standards.

TR624431.2 6244313 TR62443-14

6244311

IACS security Me-cycle
and use-cases

Master glossary of
terms and abbreviations

£
foran guidance
i Patch management in Requirements for IACS
re 1ACS
3 || ks ety o an S securty boviopocmi porigeerdey

L

{ Securty technologies Secunty risk assessment :’“’ ——

| for IACS and system design aressy
@ securty leveis

6244342

System sec
conformance metrics

Concepts and models

6244341

Product development

Technical s«
requirements .

curity
for IACS.
components

I[EC 62443 THERZHKLEIRE
IEC 62443 Industrial Control System Security Standards
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3. IEC 61850 “REEBEMELEAMN LA ZELHRIR -
Research on IEC 61850 secondary substation security risk assessment and
protection countermeasures.

= pe = o
BiShw et

BEBETA

BEERTRE
B e N ;

Hypervisor I Hypervisor
T e R

THENVD F#
CVEE#M N

B REEH
wpEinE

ACEFEEP\(DDCC)

BRI _RBBE

BB TEEESHEAS T

EEmIRGDNTFEBARBNZRS
Asset Vulnerability Exploration Analysis Platform and IDS

4. BNYBABELZRATIMENERE -
Introduction and Establishment of Cybersecurity Detection Technologies for
EloT.

5{EEEDUTIAREES IR 94 (Status Monitoring) ....................................
10/100/1000Base-T loT Device

| (ISR (ARP/DHCP) ~ (DUT)
B RHERIS AR ST (SYN/FIN Scan) | 3
| IER#EEI (Dynamic Testing)

| P RASSRERIG (R vARPTRE

: WAITR | v R R IEETR

EloT EZ1@RIFES
EloT Cybersecurity Detection Platform

5. KFESRE LM REFFATZERH -
Applications of Large Language Models (LLMs) in the electric power industry.

1. BRI E ' ‘

(BNEF, EPRI, ...)

2 EISEEERE, Eﬂtﬂﬁ Embeddingt&&!
LAEINSEERESE (0 |
4. BHZBFERR S :;:l'-g %o,
mme | N0
([ ) mzmm | \ .
o fRPrompy: M ENERE

ABEERXESHEELLM
[ ‘i{; (Llama2, Breeze, Gemma, ...) ] [G FEEE ]
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6. ZESBMEEERAZEYS -
Establishing a geographical information application cloud platform for TPC.

B API
‘% s
WEERR AR ERRE
WMS B
‘% RER C &
GeoOMS SQL Server
&
SHP
BE ]
af ames .
3
‘= 5l ] HeEHRARES
i API, @
CSsv,
BRFpaR  SHP
anTe -
iR
ERAE
o

- BEEASWERBRMIEA
Cybernetic Analysis and Integration Application Group
1. XBHAEBEERFERNADITARBBNR
Research on PV Inverter ICT analysis and application
2. [REZFEBADTEARBVR
ICT Analysis and Application Research of Energy Storage Systems
3. BEFEEBNITERBRTAR
Research on Analysis and Application of ICT of Electric Vehicle
4. XMPP &i@sTAz R &2 R R 5T
Research on XMPP ICT examination and application
5. PEIEERERMNDITEZSREANE
Research on DER ICT analysis and integrated application

AR wxewnn W
E—N S =
o : : Measurement Qei{ice
e ﬁ[-ﬁ }_ . !
e T mésg’g::a B DCPower ’ G — ) . AC Power
\ = = a — SpeN... DCInput | ac output supply
l!B!‘!;ﬂllﬂ;‘JEﬂa i;f : :‘t‘ PVinverter -
PV E&@ DAl e HEERMTFE
PV ICT Analysis and Test Platform Energy Storage System Platform
FRELERR 24
- ADSL '”-"’—%— - ADSL -
“anenta [ -
[ I
ﬁllﬁﬁﬂiiz - HRFS1 HERFRS2
jm} tees == . .. N@ ey e
EV RiBREE IEC 61850 XMPP EinF&
EV System Architecture Diagram IEC 61850 XMPP Cloud Platform
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% BEIRIRFEZE Energy Research Lab
- BERBHEMBIZEESGEERN

Material Engineering and Life Management Technologies for
Power Turbine
1. BN Ea MM (Technologies in Evaluating the Remaining Life for
the Critical Turbine Components)

2. RBWRTEEE AN B EEE R R (Technologies in Refurbishment and
Renew Manufacture Process for The Hot-section Components of Gas Turbine)

3. BB BEBREFT MM (Technology in Evaluating the Root Cause for
The Fracture of Turbine Components)

4. EEmt% AT 2 B 5 IR Bl (Technologies in Laser Welding Repairs of the
Turbine Components)

Si3D/501G ERBREESHEENSURIEERE

High-energy and efficiency spraying process for Si3D/501G blade insulation coatings

RARGREBHREERFRR

Nanostructured Insulation Coating Development

17



SR EIRNEM R S an s G Bl

Life Management Technologies for Utilities Boiler

. HEA G MRSl (Technologies in Evaluating Remaining Life for the

Major Components of Utility Boilers)

. HEEEWIEER D TE L EE % (The Root Cause Analysis of the Failure Parts

and Countermeasures for Improvement of Boiler Components)

. BB iR 5 8 HE MR SR 1 B T 3K B E B FF S B g (Study of High Temperature

Properties and Degradation Evaluation of Ultra-supercritical Materials)

. VB 85 32 % 4 7 5% B2 B A3 (Development and Application of Boiler Diagnosis

System)

ERNBEARETREAT KIS - FRIEIBER GPERI(Using Indoor Drones
for Internal Boiler Inspection and Developing Image Recognition Technology
for Detecting Surface Defects in Boiler Tubes)

EEARKE  RENEERBIE D
Drone inspection, image recognition and failure analysis

IBER 2R
Boiler Diagnosis System

18
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DRI R E R A B AR

Technologies for the application of distributed generation
system

1. BEEES ?"‘aﬁi‘E/EJ?S'UTI(Renewable Energy Forecasting Technology)

. BEEREA BS & K 22 Hh £ 1if (Renewable Energy Units Intelligent
MaintenanceTechnoIogy)

. R2E A KRTERERNZESE R (Integrated Application of Meteorological
Observation and Forecast data)

& 2 E= S 1 fff(Water Electrolysis Hydrogen Production Technologies)

. AR B K & BE 8% & 4H B8 1 1l (Fuel Cell and Hydrogen Power Generation
Technologies)

A ERE IR (Integration Research of Distributed Power System)
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FEERZRATES
Green Energy Power Forecasting Platform

H"A-
PRI AR 52 B8 R AR S AU AR X

EHE-I
Power to Gas(PtG)#: it % \

HE-I XNRE
INABBETRAKIARFR (= .

\ *8 oy = B
f % 1)
. i n B R POPN S
£7 A - =,
LY vy PRIEZMAR
WERE - T —
) .“:.'1 1 ! "f — ‘ ’%
= LEL LD -y
'R : T e
HH ERD
&r, AURER AR 23 T 1T PO
(PEMEL) (PEMFC)

Ll UL V)

NN SEEEKHIEBANRES HERARSBRE
Integrated power generation demonstration framework using distributed hydrogen
energy and carbon capture and utilization
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o KNOKABAVMBEEMBEIEAERIEZTBERBNE
Research on Thermal Power Unit Performance Evaluation and
Hydrogen Co-firing Power Generation Applications

1. KAOABEZEEMBERNR A 2 41T (Technologies for Real-time Performance
Monitoring and Evaluation of Thermal Power Units)

2. KA BNIEENR 5 8 #E R it (Combustion and Heat Flow Field Simulation
Technologies for Thermal Power Units)

3. KAWABEREARDE BT (Technologies for Low-Carbon Fuels Co-firing in
Thermal Power Units)

4. ERREHEERH TR E S 2T ET (Flow Simulation Analysis Technologies for
Power Plant Auxiliary Systems)

5. X EER B B[O UL T (Technologies in Recovering Waste Heat of Power
Generation Facilities)

6. ESZMEESZREHA ESIERII(Integrated Assessment Technologies
for Hydrogen Production Systems and Hydrogen-blended Power Generation
Units)

PRI IE B SR AR LA B
Online Slagging Monitoring of Superheaters in Coal-Fired Boilers
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K ABBRNIZETIBIE R D Tl
Combustion and Heat Flow Field Slmulatlon Technologies for Thermal Power Units

@ SE20A3 E;,.\\@Hﬁéﬁlﬂ Al FA s

SERAD - a KEnEANE
2 o«ll--u ORCHmMNE
137 < =
LRI TS — .
1843 w LT '
AR 1540 C : g i
7428 e h'l $%
en »un
W 229 T Eua. nn =]
WM VEERE “ % % ®» u 5 »oa®
1My < “wr
TEREN BUs wh
IRI.II
= L= - SERNN 12143 “Wh
’
ARH\|EN 869975
., ORCRE®ELN sExnEN oS

REDEAW) LTS L) LG PF e L “s
1389 07 1949 €0.0 0.86 RENHN 6360

EEE I ER BRI 2 4R
Waste Heat Recovery Power Generation Test System

RBEREEBNBZHAGE - EREERIRI

Structural Mechanics Analysis & Monitoring of Power Generation
Equipment

BERBIREN 2T EARE HFEE M (Technologies in Vibration Diagnosis and Stress
Evaluation for Power Generation Equipment)

T D R R B 25 (K B CU = 9 3R 0 AT 2 ilF (Technologies in Evaluating the Root
Cause for Rotary Machines Vibration and the Countermeasures for
Improvement)

B ER A E A AR BRI B @ BR 2 B B la (Technologies in Condition Monitoring
System and Structural Health Monitoring of Power Generation Equipment)
BB RIEER RN SR DT (Technologies in Evaluating the Root Cause

for the Fracture of Facility Component and the Countermeasures for
Improvement)

REATBRITED T RIELEIE(Finite Element Analysis and Modal Testing of
FaC|I|ty Component)
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AWER REFISEREN DN
Stress Analysis of the Turbine Blade and Disk Dovetail Groove

RGN ZEREBFE NN
Dynamics Analysis of the Gas Turbine and Generator Rotor

ESTECRTE

JEL 47 52 28 A R B R B i R R e 1 il
Technologies in Condition Monitoring System and Structural Health Monitoring of Wind-turbines
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4 BHEIRIHIERZE Load Management Research Lab

10.

K EERE S B E A i

Demand Side Electric Energy Analysis and Application Technology
EZERESAMIBUIE D T E R HE1T/H ol 1T 1 R (Feasibility study in lllegal
Electronic Activity with AMI Data AnaIyS|s and Smart Grid)
BEWESHNERERRSE DHAE 2117 5% £ 47 (Research and Analysis on
Technical Specifications of Integratlng Emerging Distributed Resources for Power
Dispatching)

REEREREARENZE 2 (A Study on Storing Energy Demand Response Trial
and Analysis.)

TRERHAZERANREAEG BT FE oMK EBFFELA R (The Study on
Development of Non-Intrusive Appliance Load Monitoring Solution Platform and
Business Application Trial)

SERAPREERERSUEMHRHAT R (Study on the Inquiry System of Demand
Response Characteristics of High Voltage Customers)
BESERERS SRR ZEHIRA F = & B & i 55 (Research on demand
response of load increase during periods of high proportion renewable energy)
& FA 1A FEE ik 58 W 2 %5 BA & & 78 I 1ff 3% (Research on short-term load forecasting
applied to virtual power plants)
& 5 HE SRR BB IEB 2 E R DT 5 (Regional Electricity Demand Prediction
and Analysis of Peak-Off-Peak Discrepancies)

oK | B IR 18 1 A5 2 SRS K B8 8B 2 K& 5T M 4 (Research and analysis on the
improvement strategy and key element design of demand side management
measures)
RGBS FHEETTE B ERIREUEE RS E 255 (Research on enhance study
of solar power combined with PV energy storage and application regrading
renewable energy meter data)

A RGEMEE L
TMAP _:P:n;' Data Greenp|um2 OH& (F;:;, - @%%ﬁ
Bus Python/R .
MDMS/MDES " " cvase " DRI
NBS2.0 . # L sasgly e HETRME
2 . - BRIERE T LR P e
BRI L F
AP BEEZRY = > API > APs
REFE o
PRTCHERR ﬁ&éﬁﬂ SRS
BEHENMETFE

Load Data Research Platform

23



Esgatorﬂﬁiﬁ‘ 25

Z 4 L0iE ENiE
HSEMER . WENERETS
B8R . BHSETS
C— - EENBEREAE
o =2 ) 3 — Y - BEEMAETRE R
BHRARR BEAREAGEEN - DEREEHSERE)
. B RELEER - BREERHTHIH(RK)
. BERRRET Wieta
- AMIEHR}
- BREAEANR - BRI
etc. . FPREREENS R SRS EREA RN R—"

- OR(R)REEFTEKIMG
+ HiR(W%)RE&RECRM
o HiR(WE) B & E il

AETRRA IR F

- BEEEKCBLFE ﬁiﬁfﬁ%ﬁ'&
© BE/MEDIFETE Fﬂ%i&fﬁﬁ'tﬁ
BERE RIS R B RAT nEmE

Esgator SF& %215
Integrated Development Mapping Platform Structure of Esgator

BEERBHEE MR

A Study on Maintenance Techniques of Smart Distribution System
HERERERSTENEERERENEE 24 %(To Develop the Management
System for the Customer Equipment's Design Review and Map Information
Verification)
BLE T2t # BB B SBT3t (Computerized Research on Auxiliary Design of
Power Distribution Engineering Design)
HENSHE IS R e BB IR A B E 2 %8 (Study of Discussing Seal Management
Policy and Disposing Management System)
FERPRENERRBEAFTERBENITAN Z 017 M 5 (Feasibility Study on
Improving the Effectiveness of Demand Response Execution in Combination with
Aggregator Services)
BEREREEEMNARABBEEN R (A Integration Research of Renewable Energy
Management System and Feeder Hosting Capacity Visualization System)
BRI FHEERE(ERABEED K (A Study of Improving Feeder Hosting
Capacity Visualization System)
EREENAFESRBERBLERERUFEEETHRABEMEIL(To make the web
page of Distribution planning information system combined with Feeder GIS)
BER BILREMENMEEE MR
A Study on Digital Information Management of Power Meter and Transducer
FFAEXBERETERIER BIM 1ifiE £EBER T EE KB RIBZ 2R
Research on the application of BIM technology to the design data of consumer
electrical equipment to enhance the delivery of graphics and data and computer-
aided regulatory review
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BEEFEEEERRERES
&WEH(S30EE - BIMER)

mEAR ‘
;%‘Ei%ﬂt > A phEEs REREF
MR w3, | — R R
YT 1 HRRRTA
AMIE R o Himemm=
....etc. GIS Server
tizgens | EEsmE O
l 1 l B 2 FE S B B T 58
FGIS LI B e e — BERAPI RS . _
E;gg;&gm R E R RTES f— IS EMET
J ;.ul. - J - — “\/ I‘\/y
Sh R B 1 /o

BEaEREARERBEEERSRETARE
Integrated Development Mapping Platform Structure of Renewable Energy

and Power Distribution Equipment

FA B &2 A & B i BA 81 At & A 3 fifg
User Smart Electricity Experience and Energy-saving Application
Technology

FEE - ZEHEMRAMERESE
BREBABLEBHNZEMRE
(Research on information and
communication standards for
household, residential and
community microgrids and
energy management systems)
REE - ZEHENRIMERELE
BREBAMENE RN R
(Research on energy-saving
technologies for household,

residential and community

microgrids  and  energy

management systems)

FFInEe R E IR ERBIHEEI RIEIA T (The study on the application and roadmap
of customer-side energy management system)
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BEFEENERMIFERMEEMIT (Research and development of automatic

demand response communication protocol technology)
BHREREHAERELRARESERATHR (Research on the integration and

application of automatic demand response and energy management system)

RIRE- R -FARERRMERERAEREESER

it BRI

SRR RIS WBRD
SREN-REL NEREVAWNAR

HAERIAEIEFE ADREBI% & R

BRUNRAR - BRESHRNEAE

Ll

REREREBAMRE
Home Energy Management System Architecture
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4 (LEBBERIRHREE
Chemistry and Environmental Research Lab

- RIGEUKEIREE I

Environment and Water Resource Management

B R R A K BRI F2 s (Water Treatment for Supercritical Power Plant)

B R AR - IKE S 71T (On-line Water Analysis For Supercritical Power Plant)
& W7 BE 7K 1E 3R [B]UURL = (Waste Water Recovery and Reduction)

BEK EHEAR EFF 14 (Evaluation of Zero Wastewater Discharge Planning)

155 [ ik 2 B8 7K [B] U 28 5 #5217 (Integration of Microalgae-based Carbon Fixation
and Waste Water Recycling)

o > w0 DN E

|

)
\

AT TN NN
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\

\
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a

SEIRE R B WEEETE

Membrane Treatment Equipment Microalgae Carbon Fixation

AR A EEKIERRE

Evaporation Treatment Ammonia Nitrogen Test

Equipment Equipment
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- —JbhixiE = & B R
Carbon Dioxide Reduction and Utilization for Fossil Fuel Power
Plants
1. ERE R T 2475 (Analysis and Evaluation of Commercial Scale of Carbon
Capture Technology)
AEBIRUGER Z S bk IR B My 42 1 5 28 B 5551 14 (Development and Evaluation of
Chemical Absorption Method in CO; Absorption and Desorption Process.)
. SR BB E AR IR N — Sk im e 2 B i % (Research on Performance of CO, Capture
Process by Solid Adsorbent.)
. I IE Al R B £ 179 25 (Development of Pretreatment Process before Main Carbon

N

w

N

Capture Process.)

Al - HEBERRIMATE 2 i 5 (Research of technical economic analysis on
Carbon Capture, Storage and Transportation)

. _Sbixin B 7 2 i E % 2 B R T 5 (Geological Safety and Risk Assessment of
CO; Geological Storage)

. &bk B R AR o sT 14 217 % (Development and Evaluation of CO, Utilization
Technology.)

(Sa]

(2]

~

EBIGU = IR YIEE R EIR REERAE P B S EVE BT Chemistry
3D Geophysical Model of ChangBin Site Absorption Process by Heat Integration

A it B & - LA A &
Solid Adsorption Technology for Carbon Reduction Technology Campus -
Capture CO, Mini-Testers Reaion
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- ERERFCHEERRIEYEE R
Study on Flue Gas Cleaning and Solid Biproduct Utilization
Techniques of Coal-Fired Power Plant
1. SCR BEMBED T RIS ETE (SCR de-NOx Catalyst Quality Performance Analysis
and Activity Management)
2. KR SCR BRAHAG IR 2 FA 88 (Low Temperature SCR de-NOx Catalyst Technology)
3. EXE IR AT (Coal Ash Resource Utilization Technology)
4, BRERRITIREZERMER (Development of Temperature Control Technology for
Massive Concrete)
5. K tix 78 IR = 2 % it 28 [ (Development of Low Carbon Circular Construction
Technology)
6. T 2Rl ik i B 5K B #R 8l (Engineering Carbon Reduction Technology and Strategic
Planning)

REIRHVAR K D AT ﬁ%ﬁf‘aﬁﬁ"‘&’fﬁﬁlﬁhﬂ

Catalyst Sampling and Analysis Catalyst Development and Pilot Test

|
i- L e _ IARSR |
! IBCCN A
At 5 e
[ T e )
— Hitth ﬁ i

P T i

EEEER TRERIIERME RAKZERKM R

Development Process of Temperature Development of Low Carbon Circular

Control Technology for Mass Concrete Construction Technology
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= {22 i (R BE A BE M R 4 il

Key Technology for Electrochemistry and Energy Storage

Materials
—REMIEBLEBERE N #TF 254 W 55 (Evaluation of Secondary Battery For
Renewable Energy Storage Application)
Bl 88 & E 4R EE St B8 2 42 it (Key Technology On Solid Oxide Fuel Cell(SOFQ))
B R 158 6 B R B B2 AR 5 3 (Technologies on Corrosion Monitoring And Cathodic
Protection For Power Plant)
B LR - FEHE K EmEE(On-line Monitoring, Capacity Measurement
and Life Assessment on Battery used in Power Plant)
b KRB EREEEEEBERMP G R AR ES(EFTE (Design and Deterioration
Assessment of Onshore and Offshore Wind Tower, and Foundation Corrosion
Prevention System)
&E 1t 8 K E I8 ¥ 17 #f 3£ (Research on Electrochemical Water Treatment
Technology)

RREBAMEBE SR SOFC EEMAIFE
Vanadium Redox Flow Battery Energy Storage SOFC Single Cell Test System
System (125kW-750 kWh)

IRHBI 2 S ARAR

B K BB EREER A mSE

Electrochemical Water Treatment Pilot Cathodic Protection System

Test Equipment Design for Power Plan
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- BEImitABERFRSEEFRIS ISR
Studies on the Ecological Conservation and Marine Ranch Around
Power Facilities
. BELERBEMF(Ecological Conservation Around Power Facilities)
BERUS T 2 (Research and Development of Marine Ranch Technology)
. BEREEE 7 48R &AM 9T (Studies on Ecological Issues of Energy Transition)
MR EERE RIRB I (Ecological Check Professional Services and
Conservation Research)
5. B S EREHERE KRB M35 (Habitat Management Professional Services and
Conservation Research)
6. KEEE - BFERIFFERH KITF(Aquaculture, Marine Ecology Professional
Services and Research)

A W N

AEREKEREZAANBRNE REME%H Rﬁul%“
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XM B R KK ARE Rl ERFEREYERZEBON - RIRFBERKKIE
Yongan wetland habitat conservation and Ecological investigation and spatial analysis of
water level regulation technology biological resources, providing the basis for

environmental impact decision-making

Costa Rica is Planning to Turn Old
Porcelain Insulators kto an

Reef

Artificial

EERISRRBRERE BELRRBMR
Marine Farm Facility Ecological Conservation Around Power

Facilities
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= B2 FEZE High Voltage Research Lab
« BAREBEEZEEXERFIRTES

Power Equipment Intelligent Diagnosis and Disaster Prevention
Technology

> Bt AR BRI EA G2
Power Equipment Condition Monitoring and Diagnostics

1. SRR Al HEEZERM (Transformer Condition Monitoring and

-------

Artificial Intelligent Diagnosis Technology)

2. WHEBERM NEEBTRE M AR EWNEZEN T IS (Research on Preventive
Maintenance and Fault Diagnosis Technology for Transmission-Level

Underground Cables)

[ HRGR \ sz%
PRPOEE | | BRAH p—

i E PRPSEIEY |
-' AMEE |

e an ! 'T0 lu" . ] )
" ‘ - ERAR
£ u‘ / < \Ii '—‘—|-‘-/\ 44|
Enhanced Applications for Online PD and Al Expert System for PD Detection Devices
DGA Monitoring Systems

> AEERETENH

Detection and Countermeasures for Lightning Hazard

1. P3SE1EHI (Lightning Detection)

(1) FERREAERAE R BRI
(Lightning Detection and
Up-dating the Lightning
Database)

(2) BIFsPIEEMBEEMRTS
(Real Time Transmission
Service of the Lightning

Data) St EEERENHE B EL e
N Salt Contamination and Lightning Trackin

B (H fFE iz g g g

(3) fEHELPIERANE Distribution Map of Taiwan and Alert System

(Historical Lightning
Information Inquiring
Service)
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- MEBEEELZZEN
Transmission Tower Foundation Safety Monitoring
1. #BEEHZM (Tower Foundation Monitoring System)
2. BWIRESMKEALER (Analysis and Manual Monitoring of Slope Stability)

/i

3. BEEBHESEILIEE (Enhancement of Tower Foundation Color
Maintenance Pattern)

- EEEPLHIEER IS
The Characteristics of Insulators and Countermeasures for Salt contamination
1. 88 EEEZEFE (Investigation of Salt Contamination in Taiwan)
2. R T 4B 4z MR B4 M AL B8 2 4 ( Evaluation of Insulator Insulation
Performance and Characteristic Test)
3. AEEBEEARE R REREM 25 (Research on Insulator Leakage

Current Estimation Using Deep Learning)

RaWT o - RN RURH

W oms et %M
| T

H/IR

eS|

~ = @G F KRR 5t
'\'/l
@& ¥ R At

@y, AR A S OME B R o L
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BIE 2 2 ER 24 Ram At BR - RUES

Tower Foundation Monitoring System Case Studies of Polymer Insulator

Degradation, Damage, and Failure

- BIRERNISENREER TS REER
Application of Real-Time Simulation for Power System Equipment
° BN % 4BNET E AT RRAE B 5 A i
Power System Real-Time Electromagnetic Transient (RT-EMT) Simulation
and Analysis

1. BRFSEMEREEIEIET (RT-EMT Based Modeling)
(1) &8 345/161kV EH £ 4 1EE (Taiwan 345/161kV Power System Model)

/=

(2) #BmzsERE A (Inverter-based Resources Model)
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2. BDR B E RS HEEL D47 (RT-EMT Simulation and Analysis)
(1) Z#mIRFEEES (System Protection and Control)
(2) FESHEERA (Root Cause of Outage)
(3) #1FIZFFEREE (System Operating Procedure Verification)

(k)

k)

- caro

—_—y =

EeEeEeEsEeEeIiIToEeEeTeTeEee] 3
o ||

EHI 2
FESWERDT 8% BB %4 RT-EMT &5
Analysis of Outage Root Cause RT-EMT Model for Taiwan-Penghu Submarine Cable

° EBJIRRIEHE RS T BB Bl e i

The Hardware-in-the-Loop Based Testing for Power System Equipment

1. AR AE BS 22 %A (Control Hardware-in-the-Loop Testing)

(1) REEEEAIF (Testing for Protection Relay)

(2) BB ARImFE R (Testing for Feeder-Terminal- Unit)

(3) mEHEHIZR R (Testing for Microgrid Controller)

2. ThEREREE AR (Power Hardware-in-the-Loop Testing)

(1) XBHAEEZRRB AN (Testing for Interconnection of PV Inverter with
Power Systems)

(2) FEBEZ4R PCS #4385 (Testing for Interconnection of ESS PCS with Power
Systems)

DI, DO Protection Relay ~ RO,

— ﬁ;ﬁ{ﬂ{i% Inverter Simulator

(%%U'tﬁﬁﬁ%ﬁﬁ?@% -
Battery

Control Hardware

PV Panels Voltage*

Simulator
In the Loop ﬁ‘
7 = Y
Amplifier -
o V 4 B

Grid Voltage*

.l .
PR TR B B R S 20 B ) INEARIE RS Al 2RI E
Control Hardware-in-Loop Testing Power Hardware-in-Loop Testing Structure

Structure
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¥ BAKEHHEHERE
Electricity Economics & Social Research Office

|=5] RS =N AN AN
* EE.jJ:%gélﬁ I,‘%anlzn

Integrated Platform for Electricity Economics Resource
1. REIENERESEA (Resource Integration Planning Module)

2. EFELETERAEA (Industrial Economic Forecasting Module)
3. BB AELSITEA (Inter-Counties Input-Output Analysis Module)

( BEBHESEREBIEE

. oEEm PRI 2HIAE
Rk FEBOHBFE wep | o L
R SHBTBAMBEE SRR Ll oo
ﬁm;g;gﬁ sT. HSERAMtEmEES L i « s RKmHEE

: + : PRI BRHERZ Y
: Eﬂ;@]iﬂﬁ EREELRH EBEE T E — A
| mREEEAE K AR i — —

BE o _ . . -
Bigy  SHEERERHITEN » IASEVE BRI ETRE » $3H72020-20504F SRimEERE

BENERESHEARE
Framework of Resource Integration Planning Module

AL TS R aEAE (6 O — =57
|_AO1 1 s oema .| =m 2020 .| mammms g T e
REFR/ATEANE | SIREEERES BEESRMW) 4383 FREEMW) 34105547 DT ER () 14208753 Ta
RESE EE2020 AGEEFNET GRS EE2020 SEESERET o R
oS A =N are bimm . nie
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BNERESTLER
Results of Resource Integration Planning Module
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EESBERIR EEEBRRAER
E{ER1.36%

B
”

SAREREERERIR

= wm

[ 1£3

EENRMEEHE
The Impact of Electricity Cost on Inter-Counties Output

ARREHEIR-HETARED TEARIERE
Customers Relationship Management Analysis on Electricity-Using
Behavior and Strategic Planning

1. FAPHEREFHE (Survey on Users’  Electricity Usage Patterns)
2. AFHAZE&EH 247 (Analysis on Users'  Electricity-Using Pattern)
3. AP1TRWmEIRE (Research of Behavior)
4. FPRIEEE 24 (Analysis of Service Strategies for Users)
11/ G
AMI
s NBS %% sEszERED
New Billing System Advanced Metering Infrastructure
AEsASAEEEEE \ /
Survey on Appliances and Electricity-Consumption Habits
~ — ST R &
L X/ il [P
" f"‘_ 5 m Ee—— 4 o
~ R ¥ Iy
U #@# e AEEN DS NERRS BRERSEMSOTHE
‘l y 'S Data Mining and Value-add Applications StE‘:‘g°"(§:51izlwa:‘:t9ﬁec’i“e";“'l’f
WD i ’
A BERESRRRERERE
Sy chi Bechily s Do
Eirfﬁuﬁiﬁﬁr

BT RAEDTEARRREIZRE
Structure of the Analysis on Electricity-Using Behavior and Strategic Planning
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« RMEEDHES

Techno-Economic Analysis Platform

1.

eREmAMRESE
OREARAR

AERE
RS

HRGR
WRAE

BHAS
SAME
waE

\ l
euamnAR

ﬁ%ﬁﬁ%mmxﬂﬁﬂﬁ T IV
or DR .
CBA for Emerging Tech.

== BRI AN E1E 4H (Cost and Benefit Assessment Module for
Demand Response Measures)

LR MG AR A= D AT R AR (Cost and Benefit Analysis Module for Emerging
Technology)

Tk @ P 5 1 A= F2 45 48 (Carbon Risk Evaluation and Management Module)
EEBCREETE K AMREERE A (Electricity Pricing Policy Impact Assessment
And Risk Management Module)

BERRASBNE
1

f 1 1 1 ! 1
EEQE | | FEEM | | Aanmy | | FRE | | p0LEE | | 6%
L 1 I I I |

4
al = T
E .lgg;l"(b) gg g;ﬁ i HEHE(RIE)
o EEMBRA - EEWRRAHS
. WEEEF
MBS o ERIHHEMR
+ HZALL B/C Ratio . HORBRMR
< BRMENPY H/RMERT
+ MEBHEME IRR . ROWEERE
- BER

+
k WEE ST )

ARl A A B

fikk [ P& 5T iy B B 3 13} EE
Carbon Risk Management Advanced Tech.

Cost Database

AANEN — e

FTTTT
CBAM

-« WREERE
- MEERRE
.« muAzEE
-« MERERE

.

‘» S N e
o i [ | 1 |
- &=

AHERARALER
FRAMREZANE RS

BT&E T EaZOE RN EBEINEEHE A
Core Database and Functional Modules of
TAE Platform
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- BUEERRIGFEA

New Technology Applications

1. EHEER(Virtual Power Plant, VPP)
(1) »#ElEEIRER (Decentralized Energy’ s Applications)
(2 AFEEBEZEREEAMIERA (User Smart Energy Management System’ s

Applications)

(3) |BAXRZFER (Electricity Trading’ s Applications)
(4) EHEMERERE (VPP s Development Strategy)

AERMIS -
[ GENCO =5 g%ﬁbﬂﬁi‘%ﬁii%
& M“M %
: ; : TR EHNERE ﬁm
WE | ALim

FEH SR (Virtual power plant, VPP)
RF#5% - ielRE S (Aggregator)

BCE |

FETREEE
RAEEH A 1
aAEZENRARF DEAER fi#RE B
(REKE) (EIFRHERAE)
ER B EFER

VPP" s Operation Mode

2. PEEAFEIEEREMIE 24 (Distributed KM Smart Work System)
(1) FBERZFEHE (KM’ s Applications)
(2) HM#EIBITENE (KM' s Activation)
(3) HMFEBESATEEZMNERER (KM and Al' s Value-Added Applications)
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BAETIER ﬂﬁ&ﬁ mﬁm
FAW
P ——————————————————————————————————————————————————————————————————————————————————————————————————————————————————

SHRAAREERERR

MBEREBEIIE R4 KM
Smart Work System
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BRZET% Testing Services

’ % jj 1% I:Iit %ﬁh w

Power Apparatus Testing Section

e - -BEIRENRBET LR
Power plant & Substation Apparatus Test
BBz REMERSEUGER
Transformer & Switchgear Characteristic Test
EMEMR - REEHSEN
Grounding Mesh Resistance &
Transmission line Constant Test

© PRS- oA - FIER
Fault Investigation & Diagnostics Test
Commissioning & Witness Test

*  MIEFHINER - FEEEERKMARFEHAER
Applied AC Voltage And Short Circuit Test
On Power Transformers
RHEEEER - BERELR
Applied AC current for Protective Relay
Setting

o HAZ#AER
Synchronize & In-phase Test

°  RERANE - HEAUESEHR
Generator Efficiency - Dumping ~ Governor
Characteristic Test
KRB RIEEBESE
Hydro-generator Units Governor Test

° IKERIEERELER
Hydro-power Station Turbine Efficiency Test

e FBAREBEERAEELNR
Electrical equipment performance Insulation
Test & Predictive maintenance On-Line
Monitoring

BB N E BRI ER R

On line & off line partial discharge
measurement on Large transformers and
generators
%Z,%}_%gln“ iZﬁﬂ it:%
Power transformers winding deformation
diagnostics
AL~ ROMR B BRI B AR 75

Infrared & ultraviolet image inspection

40

Transformer Insulation Test

%J&?*“F%&Lﬂﬁﬂgnﬂ%
Applied AC Voltage Test

7J<Ena’f%iﬂnﬂurl% MEBERL R
Hydro-generator Units Governor Test

BEHE D NEHER
Generator Partial Discharge Test



% {%23#H Measuring Instrument Section

o FEFHBAS Major Test Items
- BEEERUAES

Establishment and Maintenance of
Electricity Standards.
mEERZEEERERERESRZ
& HAA B

Characteristic Testing of Newly
Purchased Instruments and Regular
Calibration of Quality Control

Instruments.

BREBEMELERERT RS s
Regular On-Site Calibration of B2 e Al
Switchboard Instruments In Various Precision Instrument Testing

Power Substations.
BIE(IEC61850) R E N EiE 4 B
Instrument Control (IEC61850) and
Power Monitoring System Test.
BEERNREBEZRE
Overhaul of Various Instruments and
Protective Relays.

B REEER AR
Intelligent Electronic Device (IED) Relay
and System Test.
REBERBEERRSHADN

Fault Analysis of Protection Relay ' g.ég;mgggpﬁ%;gzgﬁ

and Instrument Control System. Regular calibration of monitoring

instruments in power plant substations

- ESEWEREAEE Calibration Capability

7@ EDC VOLTAGE 10 nV ~ 100 kV ; £0.1% ~ 5 ppm
- E%EFHDC CURRENT 0.5 pA~1000 A ; £0.4% ~ 130 ppm

357 EAC VOLTAGE 2 mV ~ 1200V ; 5 Hz~30 MHz  £0.1% ~70 ppm
2578 7AC CURRENT 0.1 A~ 2000 A ; +0.5% ~0.03%
% 1) FELECTRIC POWERO~240V - 0~6A - O~1PF - +0.05% ~100 ppm
% JARESISTANCE10 ~10 Q; +0.1%~ 10 ppm
% ZCAPACITANCE 1 pF~1F ; +0.1%~50 ppm
% FINDCUTANCE 100 uH~10H ; +0.1~0.02%

o
S
i

RIPHASE 0 ~ +360,000 : +0.01% ~0.005
-9 -13
E% / 57 FREQUENCY/TIMEO~13 GHz ; +10 ~10

o
Q—!-T-
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% EEFRHH Electricity Metering Section

o« FEMREBAST Major Test Items
- BARPKBEEMBEERELBILRIRIE
In-service Performance Tests of Electricity Meters and Instrument Transformers

Acceptable Performance of New Type of Electricity Meters and Instrument Transformers
EiS -~ RABE - RRABRIREZ B AR

To Maintain the Primary Standard and to Carry out the Entire Chain of Sequential
Measurements between National Standard and Working Standards on Electricity Meter
and Instrument Transformer Field

BORPSMEEE R DT

Analysis and Inspection of Power Measurement Diagnostics on End Users

ORI AL A2 R BT 3

Development of New Testing Equipment

SEBEEIER AMI el Faz&Eir

To Establish The Platform on Performance Test of the Advance Metering Infrastructure
BRABNARALL G o] ARl

Operability Testing between Electric Meters and Communication Modules

o TZEHEREES The Major Facilities of Testing and Capability

B/ —HEERABRE .
Test system for Electricity Metering
110 /220 / 380V ; 0.25~200A ; +0.3%

RRERSERIERE o
Watt—Uour Standard Calibration System
110/ ¥3 ~240V ; 0.25~20A ; £0.07%

TSR LR ER arl BRES
PreC|5|?n Potential Transformer Test System
110/ V3 ~12,000V ; +0.001%

B LR ==l BRae 1B
Precision Current Transformer Test System
5~5,000A ; £0.001%

ERABNEARE O BRI

@Eﬁﬁj@é}%ﬁﬁmﬁﬁﬁ% Operability Testing between Electric Meters
|nduce VOIta e WIthStand TeSt System and Communication Modules

0~150kV ; 60 ~400Hz

BERERBELRE BHEER R
Watthour Meter Repair Automation Equipment Impulse Voltage Testing
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4% SB 88 4E High Voltage Testing Section

o FEHEASB Major Tests Items
> 345kV B NEE/GIS IRIHM M E R 5 b
On-site AC Withstand Voltage Test up to 345 kV Power Cables/GIS
- BNBEBE D MES AR L)
Partial Discharge Measurement on Power Cable (Online)
© ERRIBHIER
Fuse Test
Acceptance Test on Taipower Transformer
BB AR B B B AR e B 2R il AR
Distribution and Transmission Lightning Arrester Test
RS B
Short Circuit Test
EImESA

Measurement of Power Quality

o NEBMRIBEEE Accreditation and Qualification
ISO 17025 SEAIERZE(GES5E L0160-231023) : 6 FEE HasmaiiasRal

ISO 17025 High Voltage Testing Lab(Certificate number : L0160-231023) : 6
Electric EQuipment

ISO 17020 #izEst¥E(FEE 5% 10018-221206)
ISO 17020 Inspection Body(Certificate number: 10018-221206)
HERsERER O S BRRAERERMEIB(EESER | 1043007690-4)
“Inspection Body for High Voltage Equipment” Approved by Energy
Administration, Ministry of Economic Affairs (Certificate number :1043007690-4)
o Fiat5RIEHE New Calibration Items

> K IEC 60060-2(2010)#1TRIZ R S BERLE
AC high voltage calibration according to IEC 60060-2(2010)

BNEEBR MM ERER R = SERRIEERE
AC Withstand Voltage Test on Large Capacity Short Circuit Lab High-volt Calibration Lab
Power Cables

Sl
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% {E##H Chemical Testing Section

o FEHEAA Major Test Items
o BHRAIRYK - 2B - KM - BERGBZEHES 2720 BEYBER b
Chemical and Physical Test for Materials of Electrical Power System - Metal, Wood, Plastic and
Rubber
BEKE RIKEIEM B AT
Water and Water Treatment Materials Properties Analysis
SEEEYALEHHER
TCLP Testing for Industrial Waste
BiSREEY - S EEME BB ZIRIT SR DT IR
Analysis of Solid Wastes * Toxic Chemicals and Related Environmental Pollutants
BRI MRS 85
Mechanical Property Test for Metal and Engineering Material
BN EHEKBIB DT
Metallographic and Fracture Analysis of Boiler and Related Steam-power-plant Equipment

o ESMERIBEIET Accreditation and Qualification that We Got
> ISO/IEC 17025 : 2017 ; CNS 17025 : 2018
o B ZE (TAF BEMRIE : L1883-221223)
Material Laboratory(TAF Accreditation Number : L1883-221223)
BRIRRRAERBRRENBERRERRE
RIERBZEERBF IR | RERBRFHEENN =)
Environmental Analysis Laboratory(NIEA Accreditation Number : 043)

o FEHERERME Major Facility
KR - MR RIS D DT
Spectroscopy - for Analysis of Chemical Composition of Material and Environmental
Samples
REBSEREER-UETRENN
Inductively Coupled Plasma Mass Spectrometry - for Trace Elements Analysis
KREENE - MBEUEE DT
Gas Chromatograph - for Qualitative and Quantitative Analysis of Material
X HiaSRE & - ME AN EBEER DT
X-ray Diffractometer - for Analyzing the Structure and Composition of a Material
REABEFAMR-sBEFTBVRMEBMEAMEE  BRARENSM ZKEIT
Scanning Electron Microscopy —Microstructure Observation of Metal and non-Metal
Materials for Failure Analysis of Electrical Equipment

MRS BRELE BHEFREME X A5 et &
ICP-MS Scanning Electron Microscopy X-ray Diffractometer

44



4 HEEE4E Oil & Coal Testing Section

o FEHBMAZS Major Test Items
R B SRH - RRRSRR Z @B o
Analysis of Coal, Fuel Oil, Natural Gas, etc.
MBrzom -~ BB - REDH - MBS Hm 2R 0T
Analysis of Insulating QOil, Lubricants, Hydraullc Fluid, Grease, etc.
ERRREANR  KRERARERBHEBGHPTRIEDT

Analysis of Gas and Dissolved Gas-in-oil and Calibration of Gas Detectors for Electrical
Power Equipment

* FER#IT Applications

BB N B SN R RUS IR A2
Manufacturlng Defect Diagnosis for New Power Transformer by DGA during Factory
Tests
EEhE B R TREAR2 N
Fault Preventlon Diagnosis for In-Service Power Transformer
S BRI EN E TR
Fault Location Prediction for Failure Transformer
7o BB EEE IS TR 2 kN
FauIt Prevention Diagnosis for Oil-filled Cable Joint
SRR LBEME
Aglng Tendency Evaluation of Power Transformer
RSk IR S TR N2 R
Fault Prevention Diagnosis for In-service Gas Insolating Switchgear

o HERMER I Testing Applications
PARL ~ SR SRS Rl B ER IR AR EE B AR 75
Consulting Services for Testing and Sampling of Fuel, Oil and Gas
WA RS 7 R B H B Rl o0 AT B S R A PR AR OR
Lubricating Oil Monitoring and Tribological Failure Detection
TME 7K (0.3ppmv~1%) 1R ER I8 7 £ EERES KD EIER
Calibration of Hygrometer and Production of Standard Gas from - 80°C to 10°C
Dew Point
n21%qj;/7_57|< SF6 %E%@ﬂ:fg}g
Contammated SFe Gas Recycling and Reclamation for Power Facilities

kﬁrI% VFE | BRzMPREDT ‘ Bz M P IR EE 0 AT
Proximate Analysis of Coal Dissolved Gas Analysis of Furanic Compound Analysis of
Transformer Oil Transformer Oil
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EBREEHE  ZZEEME - BEEEFERSKIE - B
EEmREHEAREIR  BRFEER) B2 - EE
SPEIRERIETRNRRESF - MEREREBEREF
THFMBERZER -

Future Outlook

In response to the influence of high percentage
renewable energy, global net zero carbon emission
consensus, and changes in electricity consumption
patterns, TPRI needs to take "R&D first" as the core in the
future to thicken the foundational knowledge and
strategic framework required for Taipower’ s low-carbon
and zero-carbon transformation.

Under the aforementioned challenges, in the coming
year, in addition to continuing R&D and innovation for
various foresight technologies and key R&D areas, TPRI
will also conduct technical exchanges and cooperation
with foreign scientific research institutions to ensure stable
power supply, smart grid deployment, renewable energy
maximization, low-carbon and zero-carbon
transformation (fuel conversion, negative carbon
emissions, among others) to ensure the achievement of

enhergy transition and net zero emission targets.
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