&F T4 A 869 (1 A) B 4k

X8
FOSSIL POWER GENERATION :
& T ERE SN S B SRR NS S5 - HEGOUREEA ... GRIEIE TF o (1)

The Development, Verification and Demonstration of Intelligent Condition Monitoring
and Diagnosis System of High Voltage Motor for Taichung

POWET PIANLE ...ttt Chang, Hong-Chan et al.......... (1)

LV A

DISTRIBUTION :

B T S G TR T RIERR oo AR v (16)
Analyses and Recommendations on Taipower’s Reliability Indicators of Power

101010 USRS Yu, Charng-Her et al.............. (16)

RE i BRI -
ENERGY AND ENVIRONMENT :

BB FEERBRITEZE ...ttt BT 55 o (26)
A Study on Real Time PriCINEG. ...c.ucevviiieiiieiiieeiieeiie et e cieeeeiee e esveesiveesveeeveeeaaeenes Yang, Shin-Chuan et al.......... (26)
FIH & BB E 2 SR R PR BN FHEE 2T e BEZEF i, 47)
The Development of Real-time Strong Rainfall Early Warning System

Using Lightning and Radar Data around Taiwan Ar€a............coovveveeeveeeeeineeeeeinnneenns Liao, Hsin-Hao et al............... (47)

BB RN -
INFORMATION AND COMPUTER *

R ST ELTEDIIBIIERAL oo 5 G (58)
Load Characteristics Analysis and Enhanced Load Forecast Model................c......... Tang, Wen-Shiang et al.......... (58)
EEAMIA F B S TH AT ZIRET oo PRTFIE ST oo (74)
Research on High Voltage Customers' Load Forecasting............cccoeeuveiieieiieneeenene, Lin, Tzu-Yuan et al................ (74)

TZRERET
NUCLEAR POWER GENERATION :

U HEBETE YR TEIEET oot BROEEPZE S5 oo, (80)
Study on the Characteristics of Low-level Radioactive Waste in Taiwan.................. Chen, Chih-Lung et al............ (80)
LOOSERBHEER oo LT — (104)




?&ﬁ%ﬂ%@éé#&nﬂﬁé%ﬁﬁp%
-'aﬂ‘&p'ii ‘#,

The Development, Verification and Demonstration of Intelligent Condition Monitoring and Diagnosis
System of High Voltage Motor for Taichung Power Plant
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Abstract

The hierarchical configuration of smart high-pressure motor online status monitoring and diagnosis
system of this study is comprised of four major parts: 1) front-end vibrating embedded system & electricity
embedded system, 2) communication network configuration and data transmission protocols, 3) cloud server
system, and 4) core key technologies. The front-end embedded system captures the vibration and electric
signals from the operating high-pressure motor in real time for data analysis in the cloud. The communication
data transmission protocol between the front-end and the cloud adopts the Message Queuing Telemetry
Transport protocol, and utilizes stream processing to increase the speed and stability of data transmission and
processing. The cloud server system is comprised of the cloud server, cloud database, and cloud monitoring
webpage, and applies user-friendly human-machine interfaces to enable users to monitor the motor’s operating
status. Finally, the core key technologies are comprised of two modules, the motor operation status monitoring
and the motor malfunction diagnosis. The operation status monitoring conducted in this study was conformed
to related international protocols. Fuzzy theory was applied to yield quantitative information regarding the
motor operation status. And a mal-function diagnosis analysis module had been constructed based on the
scaled-down empirical flaw models to preliminarily diagnose which part of the malfunctioning motor to
reduce repair time. The key technologies for the high-pressure motor operation status monitoring and
malfunction diagnosis system in this study are thoroughly self-developed and equipped with the following
characteristics: (1) front-end electric and vibration signal capturing system adopting a modular design to
facilitate accelerate the commercialization, (2) hierarchical configuration to increase the expandability of the
equipment, and (3) cloud server system adopting open-source software to facilitate customized design.
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Abstract

Electric utilities are committed to providing stable power supply. Therefore, the reliability
of power supply is regarded as one of the key indices for measuring an electric utility’s
performance. Among the others, “System Average Interruption Duration Index (SAIDI)” and
“System Average Interruption Frequency Index (SAIFI)” are two of the most important and
commonly adopted indices. The calculation formulae of the two indices are similar, but most
countries have their own definitions due to the diversity of their laws and regulations. This paper
seeks to serve as a reference for evaluating and managing an electric utility’s power supply
performance by exploring the way how international organizations, e.g. the cases of USA and
Japan, calculate SAIDI and SAIFI, and analyzes the definitions and variations of those chosen
Cases.
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Abstract

The feedback of pilot programs help us understand how the users cooperate with and their
opinions regarding the real-time pricing scheme. It is of great help to the subsequent revision of
our programs. The purpose of this study is to assist Taiwan Power Company in developing a
real-time pricing pilot program and conduct related tests for both high-voltage and low-voltage
users. Following are the major contents of this study: (1) the designing of real-time pricing pilot
programs, (2) the establishment of real-time pricing pilot platform, (3) the implementation of
real-time pricing pilot program and the analysis of the program’s benefits, and (4) the research on
RTP implementing strategies.
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Abstract

This study uses the lightning data from Taiwan Power Company and Central Weather
Bureau along with ten weather radar data island-wide to develop a real-time strong rainfall early
warning system. The lightning and reflectivity analysis data shows that Intra-Cloud lightning
occurs before Cloud to Ground lightning and the former occurs more frequently. As the maturity of
rainfall system approaches, Intra-Cloud lightnings occur, preceded by lightning jumps. Twenty to
thirty minutes after the phenomenon of lightning jumps, Cloud to Ground lightnings starts to
increase rapidly. According to the anaysis of this study, we choose to set 40 dBZ as the
reflectivity threshold coupled with lightning density to formulate four levels of strong rainfall
warning standards.

The results of the real cases show that (1) the area of strong rainfall warning overlaps with the
area of maximum rainfall, (2) the maximum value of correlation coefficient between lightning
density and reflectivity can reach above 0.7. Based on the verification (ground rain gauge is
consistent with strong rainfall warning standards) of this study, we confirm the feasibility and
effectiveness of using lightning and radar data to develop a real-time strong rainfall early warning
system.
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Abstract

Demand Response (DR) is a program providing TPC customers the opportunities to
reduce or shift their electricity usage during peak-load periods by providing rewards or
incentives. To put it another way, DR is a scheme allowing consumers to directly participate in
demand side management (DSM). However, due to the uncertainties of DR participants
behaviors, shifting load from one time period to another time period may increase the difficulty
of load forecast. This study aims to cluster DR participants’ load profiles by some means and
to analyze the properties of each and every cluster. The metering time period of the load curve
of the customers participating in the demand bidding program (DBP) is every 15 minutes and
the metering data will be used to compare with the customer baseline load (CBL). We apply
the method of Support Vector Regression (SVR) to predict the amount of each individual
participant’s effective clipped load of the latest event day, by using two types of data. One
includes configures of demand bidding program, namely the load variation in each quarter
period, the performance of event day, and the contract capacity. The other is about the weather
data, collected by the event day, location and time period of the individual participant and
including temperature, humidity, wind speed, and body temperature. Since the variation of
each data is different and some is much higher than the others, we therefore compare the
forecast results with different input data, whether normalized or not. As the results show, SVR
forecasts generate better performance when comparing with the normalized data.
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Abstract

In recent years, the system peak load constantly breaks new highs. Demand side
management (DSM) therefore regains attention. How to best use techniques of big data analysis
to improve the values of DSM has become an important issue. Currently, high-voltage power
customers have al installed AMI meters. Besides, Taiwan Power Company (TPC) has built High
Voltage Customer Service Portal (HVCSP) to provide its customers with better services. The
HVCSP uses SAS, a well-known commercial statistical software, to build an autoregressive
model with the aid of time series analysis method to predict the daily load of individual customer
and to serve as their reference. This article discusses the aforementioned forecasting techniques
and analyzes the forecasting results to serve as a reference for further improvement of load
forecasting.
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Abstract

In this study, we use the information taken from the nuclide activity of solidified waste in
Lanyu low-level radioactive waste (short as radwaste) storage site to discuss the quantity
difference of radwaste classification regarding decay chain effect. The aforesaid information isalso
used to analyze the release quantity difference according to the criteria of “Regulations on
Clearance Level for Radioactive Waste Management”. Then, we clarify the multi-nuclide activity
release criteria of radwaste and the relationship between surface dose rate and waste disposal
classification by referring to the decay characteristics of Co-60 or Cs-137. Finaly, we discuss the
difference between the important nuclides and the regulatory nuclides in the final disposa of
low-level radioactive waste of Taiwan by referring to the international information regarding the
issues such as the nuclear species crucial for low-level radioactive waste fina disposal, the scaling
factor of decommissioning waste, final disposal nuclides activity, dose conversion factor, and the
half-life of nuclides.
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