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Research on the Cost-Benefit Evaluation of AMI and Value-Added Application

EEL R 4R+
Cho, Ming-Yuan Ye, Chao-Zong Huang, Chung-Ching
Teng, Jen-Hao Huang, Chia-Wen Wang, Chin-Tun Chang, Wen-Yao
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Abstract

The purpose of this research is to conduct the cost-benefit evaluation and value-added application
planning of Advanced Metering Infrastructure (AMI) construction. First, we collect the current status
and achievements of foreign AMI (including B route and HEMS); then, establish cost and benefit
evaluation model of AMI system construction, which should be parameterized and conform to domestic
regulation and environmen. At the same time, users’ consumption characteristics must be considered
to improve the credibility of cost-benefit analysis. After completing the entire evaluation model, the
status logic of the evaluation model will be examined to verify the correctness of the logic status and
results in various situations. Besides, value-added application of the AMI system will be evaluated,
cooperating with the big data of electricity consumption information of the utility side and the customer
side. At the end of the research, we will compare the differences between domestic and foreign AMI
system construction methods, and analyze the most suitable deployment method in Taiwan based on

factors such as the domestic environment and national conditions.
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The Development of Electrical Equipment Design Data Review and Inspection Graphic

Management System
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Abstract

At present, the application for the design review of users’ electrical equipment is submitted in
paper, as well as the filing of the review. As the number of customers increases year by year, the
accumulated amount of paper documents is considerable. In addition to taking up space, there is no
clear file management mechanism and it is not easy to access and control relevant materials. To
properly solve the problems faced by data control and access, and to meet the specifications of Article
32 of the Electricity Act regarding “User Electrical Equipment Inspection Measures”; at the same time,
to enhance the capacity of the company’s cloud services, this research introduces a new information
system, by building “Electrical Equipment Design Data Review” and “Inspection Graphic Management
System” to make relevant procedures such as the applying, reviewing and historical data management
of design review be done online. Applicants can apply for drawing review through the system and check
the progress, while the colleagues of Taipower may use the system to review and manage the

application cases.
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The Methods of Transmission System Planning in Foreign Countries
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Chang, Chia-Fang Chuang, Pei-Ru Chuang, Jin-Sheng Lu, Heng-Jiu
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Abstract

As the proportion of uncertain renewable energy sources in the grid increases, grid planning
becomes more challenging. To ensure the smooth progress of electricity market reform and to ensure
the reliability of power system after the energy transition, this article sorts out the principles and
procedures for the planning of transmission systems in the United States as a reference for the
regulator of electric industry in Taiwan. In the past, transmission system operators mostly used
deterministic approach, i.e., system on-peak and off-peak scenarios, to conduct simulation analysis,
power grid planning, and formulation of reliability standards. However, this method easily leads to
over investment/development of the grid. In order to ensure the reliability, security and economic
benefits of each investment plan, in recent years, probabilistic evaluation methods have been
introduced. This paper collects and compares the methods of transmission system planning in the
USA among others, especially the probabilistic power grid planning method in ERCOT, to serve as

reference for the power grid planning in Taiwan.
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Research on Promoting Strategy and Model Demonstration of Virtual Power Plants by Integrating

Various Distributed Energy Resources
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Abstract

With the global trend of developing clean energy, Distributed Energy Resources (DERs) are
highly penetrated in power grids and electricity markets around the world. Some countries have
gradually focused on the development of Virtual Power Plants (VPPs) in order to seek the best
solution that can simultaneously pursue low carbon and maintain stable system operation. With the
development of related technologies such as green energy, energy storage systems and demand
response in Taiwan, the electric power industry has gradually possessed the potential to integrate
resources and develop innovative business operation models. The promotion of VPPs is in line with
the global trend and can be used as a solution to cope with the intermittent generation nature of
renewable energy. This study aims to clarify the practical operation procedures of VPPs through the
experimental research of VPPs, hoping to serve as a reference for the future integration of the DERs
in Taiwan. The content of this study includes foreign VPPs information collection, business model
analysis, establishment of mechanisms and supporting measures, electricity market experiments, and

strategic planning for each phase.
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Research on Information Security Penetration Testing of AMI Meter Communication

Applications
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Abstract

This project is mainly aimed at the information security penetration research of Taipower's low-
voltage smart meter system. The research content includes the information security penetration of
smart meter devices and the AMI communication system, which can be divided into the security
assessment of the AMI measurement units and Route A and B communication modules, the
establishment of AMI meter communication information security inspection platform, the analysis
of the Federal Information Processing Standard (FIPS) 140-2 and Cryptographic Algorithm
Validation Program, security function analysis of AMI firmware upgrading, digital forensics (DF)
and the functional requirements of the Key Management System (KMS), etc. Through this research,
a low-voltage smart meter information security AMI penetration platform may be constructed to

serve as a reference for Taipower's future smart meter information security-related management.
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Digital Management of Supervision Operations
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Abstract

In recent years, due to the rapid development and popularization of information and
communication technologies in public construction, as well as the government's policies of promoting
digitalization and paperless, digital transformation has become a priority goal for the business
development of various government agencies.

Sinotech Engineering Consulting Co., Ltd. (hereinafter referred to as Sinotech) developed its own
project management information system (PMIS) in order to cooperate with government policies and
improve the shortcomings of the traditional supervision operation mode, such as cumbersome, time-
consuming and using a lot of paper. With systematic, modular and cloud-based digital management
tools, project members can transmit or access engineering information in rela time through mobile
communication devices and computers, and through the Internet, allowing supervision operations to
overcome barriers and restrictions of time and distance, and gradually achieve the goal of digitization
and paperless.

This article aims to introduce the "161kV Datan (A)~Meihu No. 1 and No. 2 Work Area Turnkey
Entrusted Manufacturing Supervision Technical Service Work", which uses PMIS to perform
supervision operations and is contracted by the North District Construction Department of the Power
Transmission and Transformation Engineering Department of Taiwan Power Company, to serve as
reference of the implementation framework and practical experience of the digital transformation of

public construction.

ke (Key Words) @ HZEHE A (Project Management Information System) ~ % {7 {t,
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Information Sharing Services for Group Companies-Taking Taipower as an Example
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Abstract

According to the Electricity Act promulgated and implemented on January 26, 2017, Taiwan
Power Company shall transform into a holding parent company and three subsidiaries, based on
functional separation, namely a power generation company, a transmission and distribution company,
and an electricity retailing company. To be in line with the aforesaid requirements, this research by
referring the operating benefits of businesses in common between a holding parent company and its
subsidiaries, and the practices of centralized management of information sharing services for
subsidiaries and branches of group companies around the world (including the scope of information
sharing, R&D of billing and pricing mechanisms, operation process and control measures, supporting
measures for organization and manpower, etc.) aims to help TPC avoid repeated investment of
resources between different organizations, and improve operation standardization and information

processing timeliness.
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Investigation of Radionclides in the Sea Area Near the Nuclear Facilities in Taiwan
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Chao, Jiunn-Hsing Tsai, Shih-Chin Chen, Tzung-Yuang
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Abstract

This investigation plan aims to carry out the monitoring work of radionuclide concentration
and distribution in the sea area near the nuclear facilities in Taiwan. The plan period of is from
2021 to 2022, a long-term and continuous operation. The types of sea environment samples include
seawater, sea fish, sea weed, shore sand, seabed sediment and plants. The collected samples are
pre-treated and then measured with a gamma-ray spectrometer. Both naturally occurring
radionuclides ("Be, “°K, #*?Th, ***U) and artificial radionuclides (**Mn, ®Co, '*’Cs, etc) can be
determined according to their characteristic gamma rays. During 2021 to 2022, a total of 632 pieces
of nuclear species analysis were completed. Naturally occurring radionuclides were commonly
detected in various samples, and only a small amount of artificial radionuclides such as **Co, **Mn
and "*’Cs were detected in a few samples. It is far lower than the survey standard stipulated in the
environmental radiation monitoring requlations, and its activity falls within the range of historical

fluctuations.

H & &6 (Key Words) - # &t 5% Jiti (Nuclear Facilities) ~ i % M %7 '& 38 & (Monitoring of
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Failure Assessment Diagram (FAD) Evaluation Method Recommended by ASME Codes for

Piping Flaws
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Abstract

In addition to the traditional methods of Linear Elastic Fracture Mechanics, Elasto-plastic
Fracture Mechanics, and Limit Load Analysis, ASME codes have adopted Failure Assessment
Diagram (FAD) since its 2004 edition as an alternative evaluation method for cracked pipes. This
paper first introduces the development and evolution of FAD; then describes the safety assessment
process of FAD recommended by ASME; and, by referring to the cracked pipe test data completed
by the International Pipe Project and the cracks found in the second nuclear power plant, illustrates

the application procedure of this evaluation method.
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