Sl AR T 896HF( 4 7 )P &%

'R R E
TRANSMISSION AND TRANSFORMATION :

TS T T AT [ TK B B v vvvvvmmmmmeeeeeeeeeeeeeeeeeeeaaaaaaaaaaaaaaanns EEY &
Application of Steel Bulkhead for Tunnel Shaft Mirror Face ----««--vveeveeenn Huang, Yung-Chen et al.
L 345KV GIL BG fH] T HHERTZZEE o vvevnreneeneinieie e FHHE %
345kV GIL BG-Side T-phase Dissimilar Sound Inspection and Repair------------ Siao, Ming-Shun et al.
CWAEY 7

POWER SYSTEM :

B A S 2 BB T AR EBIREET v v v eeeeermmnnnneeeeeeeerin e e e e eeenrieaeee s N

Review of Solid Engineering Planning for Transmission System in Nantou Area -----Lin, Wei-Che et al.

BISN R BB AR M SR BUEHRBIZRIOR - FRICE F

The Enlightenment of Incorporatinng Demand Response as Reserve Margin

and Operating Reserve in Foreign Countries -« -« -« -« --xveveereermeneennnnnnnnnnn... Chang, Wen-Chi et al.

fle 5 BELH Y
CHEMISTRY AND MATERIAL :

P TR T R T U RIS T+« eeeemmmeeeeeie e ettt e ettt e et e e e e e e e 8T g 25
Analysis of the Reasons for the Breakage of Composite Suspension Insulators -------- Cheng, Jiin-Rong

TSl
ENGINEERING TECHNIQUES :

Fr B AR = AH R URE G 2 & HAB G T - BRAAT 25
Sequential Fuzzy Taguchi Method for Multi-Objective Optimization Design of

Three-Phase Squirrel Cage Induction Motors « -« «----vevveveeeeeeeeeeeeeiainnn. -Chen, Zhong-Cun et al.

5 B
ELECTRICITY RETAILING AND CUSTOMERS :

B R PG SR T TTIZE oo e et e e et ettt et T A
Study on Business Models of Automated Demand Response « -+« «««-eveeeeeeeieeennn, Jia, Fang-Pei et al.
H fitr

OTHERS :

OB ST EIETIN I S T THESTAE <o evv e oo eee e B e &
Feasibility Assessment of Smart Meter Application in Home Care System - ---- Yang, Hsin-Chuan et al.
P 5 B K B R R B BB S TFIHT oo e oo By e A

Research and Analysis on Subsidies and Promotion Strategies for Retiring

and Replacing Household Electrical Appliances -« teeeeeeereemeenenii... -Liao, Wen-Hua et al.




g1 T G RFHEL kB2 B
Application of Steel Bulkhead for Tunnel Shaft Mirror Face

® § s fiz % Ao*
Huang, Yung-Chen Hsiung, Mei-Ju
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Abstract

To excavate a tunnel with a shield machine, a tunnel shaft must be excavated at the starting
point and arrival point of the tunnel, so that the shield machine can be delivered to the predetermined
drilling depth in the shaft at the starting point for assembly, and be dismantled in the tunnel shaft at
the arrival point after the excavation is completed. Before the break in and break out of the shield
machine, the retaining wall of the working shaft at the predetermined position of the tunnel must be
manually chiseled out, which is generally called the mirror face breaking project. Since the soil
behind the high-pressure water may flow in after the retaining wall is cut, the soil behind the retaining
wall must be improved before breaking the mirror face to stabilize the soil. This article discusses the

auxiliary construction method for mirror face breaking during tunnel construction.

FR#EE (Key Words) : 7%/&#(Shield Machine) ~ T {E3:(Tunnel Shaft) + %3 (Break In) - 3
(Break Out) ~ ¥ $%(Mirror Face Breaking) -
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345kV GIL BG-Side T-phase Dissimilar Sound Inspection and Repair
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Siao, Ming-Shun Ho, Chuan-En Chen, Ming-Tzung
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Abstract

Recently, many projects are in full swing due to factors such as replacement of old equipment,
strengthening of grid capacity boosted by offshore wind power, or expansion of substations.
Construction period of each major project lasts for several months to several years. During this
period, the line and its adjacent lines have to be cut off and hence cause difficult challenges for
power dispatching. Therefore, the construction period must be shortened without affecting the
quality of the project and work safety. That is a major challenge, especially when there is new
equipment added to the system and some unstable factors will not immediately appear at the initial
stage. How to discover the hidden weaknesses of newly added equipment is an important task for
the maintenance unit. This report is based on the problems discovered and suggestions collected
during the period of our offshore wind power oriented grid capacity strengthening project to serve

as reference for the relevant units.

R $2 28] (Key Words) : #2317 (Partial Discharge) ~ 52 %47 4% gy 35 47 % (Gas-Insulated-Line, GIL)~
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Review of Solid Engineering Planning for Transmission System in Nantou Area
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Lin, Wei-Che Yao, Chu-Chun Lu, Ming-Shun
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Abstract

As a state-owned public utility, Taiwan Power Company (TPC) shoulders the mission of stable
power supply. In response to diverse electricity demand, some transmission lines need to go across
dangerous environments such as mountains and rivers. When faced with natural disasters such as
typhoons and earthquakes, accidents beyond the guidelines may occur and the risks of regional power
outages hence increase. To ensure stable and reliable power supply, in addition to following the
planning guidelines for the transmission system, TPC has put forward a new thinking for transmission
system planning. This article reviews and analyzes the Puli Primary Substation (P/S) jurisdiction,
explains the system review and potential weakness, and further explains that in order to improve the
resilience of transmission system. TPC has thus planned a solid project for the transmission system
aimed at potential weakness. Finally, this article will review the improved transmission system.
Under the premise of complying with the guidelines of transmission system planning, when Puli P/S
fails to provide normal power supply due to an accident, Ju-Gong Hydro Power Plant will take over

to ensure stable power supply of the Puli P/S.

BRI EE (Key Words) © Z4851%](System Planning) - 484 (Grid Resiliency) - #8245 ELE
T#2(Grid Reinforce Project) °
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The Enlightenment of Incorporatinng Demand Response as Reserve Margin and Operating Reserve

in Foreign Countries
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Chang, Wen-Chi Ku, Wen-Chieh Tsai, Sen-Chou Chen, Jun-Wei
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Abstract

To reduce carbon emission and improve energy efficiency, many countries have nowadays
treated demand response (DR) as one of the most critical electric management issues. As it is well
known, the installed capacity of renewable energy in Taiwan has gradually increased along with the
development of the government’s energy transition policy. Correspondingly, DR transforms into a
market-based ancillary service for the purposes of maintaining system security and resource
diversification, as specified in Article 27 of the Electricity, regarding the calculation of reserve
margin of power system. The Department of Energy shortly after proposed a preliminary method to
incorporate DR into the calculation of reserve margin. Nevertheless, clear specification has not yet
been released. Although Taiwan Power Company has promoted a number of DR measures, there
is still rooms for adjustment. By referring to foreign cases, this article discusses the relevant criteria

to incorporate DR as reserve margin to serve as reference for progressive development of DR.

R sE (Key Words) : 2 & 7 (Demand Response) - i F 75 & (Reserve Margin) ~ %75 & (Operating

Reserve) °
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Analysis of the Reasons for the Breakage of Composite Suspension Insulators
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Abstract

In this paper, the samples of four accident cases of damaged composite suspension insulators
are discussed and analyzed from five methods: material mechanical property analysis, material
chemical property analysis, surface and cross-section defect material structure analysis and surface
water repellency analysis. Through these analyses, it can be seen that due to the uneven distribution
of these contaminants and moisture on the insulating surface, an uneven electric field is formed and
corona discharge is generated, causing regular wavy lines and surface electricity. Halo non-
directional scratches and a small amount of holes, the surface has an irregular leaf-like structure,
causing deterioration and damages to the surface of the composite suspension insulators. According
to EDX analysis, there are strong electrolytes such as chloride in the vicinity of the electric corrosion
area. The attachment of strong electrolyte pollutants makes the water repellency disappear, and small
molecule hybrids cannot float to the surface, resulting in dry-band arcing fracture. Due to the
phenomenon, nitrogen in the air is ionized and combined with moisture to form nitric acid, which
extends through damaged pores into the glass fiber surface and causes local deterioration of the
broken glass fiber. The glass fiber is separated into flakes at the part where the glass fiber of the
surface is torn, and the laminate is not tightly bonded. When the glass fiber surface is subjected to
stress on the rod, a flat brittle fracture occurs along the vertical direction of the rod axis, the fracture
surface is clean and there is no fine glass fiber or resin particles remain, and a small amount of glass
fiber strands remain at the end of the fracture surface due to mechanical fracture.

BE 8 &5 (Key Words) : fif 58 2 & %97 B T (Composite Suspension Insulators) ~ 7 7K 14
(Hydrophobicity) ~ 58 {EH IS 48 4EF2(FRP Rod) ~ A4 #7E7 (Brittle Fracture) °
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Sequential Fuzzy Taguchi Method for Multi-Objective Optimization Design of Three-Phase

Squirrel Cage Induction Motors
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Abstract

Aiming at a three-phase squirrel cage induction motor, this paper adds sequential and
hierarchical rules to the fuzzy Taguchi method and uses the finite element method to propose a three-
phase squirrel-cage induction motor structure with multi-objective optimization design. In addition
to using a three-phase 37.15HP squirrel-cage induction motor for an electric vehicle as an example
to illustrate the optimal design method, this paper also compares five important properties including
output torque, efficiency, torque ripple, maximum torque, starting torque and maximum torque of

induction motors to verify the correctness and effectiveness of the proposed design method.

BE 5 (Key Words) © & 58 = L€ 5 3 (Squirrel Cage Induction Motor) ~ | [1;(Taguchi Method)~
5k (Fuzzy) ~ 5 & (Sequential) °
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Study on Business Models of Automated Demand Response

Jia, Fang-Pei Yang, Shin-Chuan Chang, Wen-Ying Chen, Chun-Yu
Chen, Wei-Chi Tsou, Yu-Ping Ku, Wen-Chieh Shih, En
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Abstract

This study collects and analyzes the development and implementation cases of foreign low-
voltage residential and commercial customers participating in Automated Demand Response (ADR)
program, combined with smart home related standards, such as CNS 16014, and remote-control
technology in Taiwan to propose the contents of ADR programs applicable to low voltage R&C
customers of Taipower. In this study, we also establish a test ADR platform for R&C customers and
recruit 200 customers to conduct at least 35 ADR event tests to study and analyze feasible ADR
business models for low-voltage customers. Through the application data and temperature of the
participating customers’ locations, combined with the execution results of the load clipping, the
implementation effect analysis is carried out. Finally, in conjunction with the questionnaire survey
data, further analysis of the characteristics of the target customers will serve as a reference for

Taipower to recruit target DR customers in the future.

Eﬁﬁ%ﬁj(Key Words) - H#h3F5 = E(Automated Demand Response) ~ £7E£57 25 (Smart Appliance)
{EBE A F(Low-voltage Users) ~ FJFEE(XF(Aggregator) ~ pHFEFE = (Business Model) -
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Feasibility Assessment of Smart Meter Application in Home Care System
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Abstract

Smart meter analysis technology is an effective way to manage household energy consumption,
improve electricity efficiency, and provide useful information regarding users' electricity
consumption behaviors. The purpose of this research is to evaluate the feasibility of Taipower smart
meter applications in home care systems, develop an smart meter big data analysis technology and
apply it to the daily activity analysis method of the elderly, and use low sampling frequency (every
15 minutes) electricity consumption information and unsupervised learning algorithm to analyze the
use of electrical appliances for IADL "active/inactive" identification. The tests at Taipower
Kaohsiung Fengshan Laboratory House proved that it has good accuracy. In this study, 30
demonstration users were recruited from the smart meter deployment area, and a complete smart care
system was provided to actually analyze the effect of the "active/inactive" algorithm in real
situations, and set the “active score” as the use of electrical appliances to conduct IADL indicators.
As the long-term data of the demonstration users shows, the activity scores of some users have

changed drastically, which may represent a great change in the user’s daily life pattern. In view of

* 5 J o S5 R
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this situation, the system should send a warning notification, intervene appropriately or provide
attention. This research also puts forward two business models to serve as reference for Taipower:
(1) basic model: direct provision of value-added information of Taipower users in the form of

subscription, and (2) integration model: integration with care system manufacturers/service
providers.

BRI EE (Key Words) © /%% % (Smart Meter) ~ JE{=2 A5 £ 8% 1 (Non-Intrusive Appliance
Load Monitoring) ~ FI & f#HT(Load Disaggregation) ~ 5% & 3¢ J& I8 5% (Elderly Home Care) ~ T . B4
H & 4= & G 8 (Instrumental Activities of Daily Living) °
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Research and Analysis on Subsidies and Promotion Strategies for Retiring and Replacing

Household Electrical Appliances
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Liao, Wen-Hua Chen, Yi-Hung Liao, Ju -Min
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Abstract

To achieve the 2050 Net Zero goal, the governments of various countries regard the

improvement of energy efficiency of electrical appliances as the key, and provide incentives for

9% <¢ 9% <¢

different objects, such as “tax credit”, “subsidy”, “point redemption” and “rebate”. In Taiwan, the
incentive is mainly based on “subsidy”. In 2018, Taiwan government introduced “commodity tax
reduction” for the first time.

According to the 2021 survey data by the Industrial Technology Research Institute (ITRI), the
annual electricity consumption of air conditioners and refrigerators exceeds 40%, and the
proportion of old air conditioners and refrigerators is still up to 35%, of which fix-frequency
appliances are the bulk. It is also found that the proportion of old electrical appliances (air
conditioners, refrigerators and water heaters) in leased houses is higher than that in self-owned
houses, the proportion of first grade energy efficiency appliances in leased houses is lower than
that in self-owned houses, and the summer monthly electricity bill of leased houses is about 1.1

times that of self-owned houses, showing that there are problems such as high old household

*RF R AT K AT BT R e 4k Ak SR IR S AT R AT



appliances in leased houses, low energy saving appliances and high electricity bill in summer.

At present, in addition to promoting energy efficiency measures through source management,
Taiwan also accelerates the replacement of old household appliances through incentives such as
household appliance subsidies and commodity tax reduction, subsidy conditions see the
Environmental Protection Agency's waste four appliances policy to comprehensively recycle old
household appliances. For rental housing in the future, it is suggested that energy-saving appliances
(first grade energy efficiency) be included in the scope of repair subsidies in conjunction with the
Ministry of Interior’s “chartered escrow” policy, or through the information disclosure of “building
energy efficiency rating” to comprehensively improve residential customers’ energy efficiency and

their electricity bill burden.

#H 8 55] (Key Words) © 57 & #fi Bl (Appliance Subsidy) - 3k & #% #7 (Inefficient Appliance
Replacement) ~ 5% 85 2% {#j(Household Appliance) ~ HEJFE% K (Energy Efficiency) ~ A F &% (In-house
Visit) o
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