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A Study on Setting up a Dust Suppression System in Coal Yard

A L WA FrE AT
Shu, Yi-Cheng Zhung, Jia-Wei Chu, Chi-Min
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Tan, Jhen-Bang Tseng, Shun-Ying Y u, Chi-Chang
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Abstract

The operation of stacking, transporting and unloading coals often comes with coal dust. The
situation aggravates especialy when the coal is small in diameter and dry. Intuitively, spraying isa
simple way to suppress the coal dust, but for some coals with powdery characteristics excessive
spraying nevertheless causes coa piles to stick and abnormal operation of coal transportation and
unloading. This research aims to define the factors of the generation of coal dust and the principles
and characteristics of spraying devices. We take Taichung Power Plant’s coal yard system as an
example to discuss the setting of dust suppression system and eventually put forward our
recommendations as a reference for follow-up improvement.

BH#EEE (Key Words) : J#EE(Coal Dust) - J#/Kzf#i(Spraying Device) + f{lIEE 47 (Dust Suppression
System) ~ 15 (Coal Yard) -
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The Constitution of Generator Capacity Curve from the Viewpoint of Protection Coordination

Principles
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Abstract

In short, a synchronous generator is composed of stator, rotor and other components.
However, the stator, rotor and the insulation materials have their thermal or strength limits.
Generator capacity curve defines the boundaries that generators may operate safely. Improper
operation and some other reasons may lead a generator to operate out of the range of its
capacity curve. By the aid of protection relays, limiters of automatic voltage regulator, or
detectors, the damage of generators may be avoided. In this paper, we introduce how a
generator capacity curve is considered from the viewpoint of protection coordination.

RRfEzE (Key Words) : [5)55 %585 #(Synchronous Generator) - %85 #4475 & 43 (Generator
Capacity Curve)- {25 B (Protection Relay)~ H 525 BX 5F 2% 2% (Automatic V oltage Regulator) -
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The Application of Big Data on Transmission Equipment Maintenance System
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2 o A I f
Chang, Hsiao-Hsien Wang, Y ao-Hua Wu, Jai-Shin
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Abstract

This project aims to enhance the functions of TFMMS by incorporating the requirements of
transmission operation and transmission line management department. TFMMS are made up of the
subsystems of Equipment Account Management, Scheduling Management, Malfunction
Management, Incident management, Public Facility Pipeline Data Exchange Management, and a
new GIS map platform. In addition, this project adopts the method of big data to anayze
transmission equipment data, and the statistical analysis results will be presented in multiple ways.

BASEER (Key Words) : #iiesi 4 8EH 248 (TFMMS) - HF2/E¥ (Scheduling Management
Subsystem) ~ Fik%E#H (Malfunction Management Subsystem) ~ GIS [& & (GIS Map) °
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The Repairing and Analysis of a Broken VCB Insulated Connecting Rod
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Abstract

Under normal circumstances, circuit breakers carry load current. When abnormal situations
occur, protective relays trip to isolate the fault point and protect the personnel and equipment.
There are two kinds of CGIS, GCB and VCB, to cut off the current and the setting of CGIS does
not require big space. The advantages of GCB are high voltage and large capacity. The advantages
of VCB include small in size and long switch life. The VCB contact is opened in a high vacuum
state to promote the diffusion of the charged particles to achieve arc suppression effect. Besides, it
is featured with excellent electrical and mechanical performance, long switch life, small and light
weight, low equipment maintenance, and little noise.

Even though owning many advantages, the vacuum push rod of VCB in the operating
mechanism has to be well designed to ensure stable movement. This article focuses on analyzing
cause and treatment of the failure of a Nan-Yamade 23kV CGIS vacuum push rod.
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Application of Data Exchange Platform for Feeder Distribution Control System
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Abstract
Taipower has completed the construction of the Feeder Distribution Control System (FDCS) data
exchange platform (hereinafter referred to as the FDCS platform) to collect and store real-time and
historical FDCS data at the company’s 21 district offices.

For FDCS, the following two affairs need to be considered: 1) how to augment the application of
the FDCS platform, 2) to analyze and use the collected data and to establish a standard APl interface to
facilitate other information systems to obtain the information in the platform. To strengthen the system
hardware architecture, virtualization and Docker technologies have been introduced onto the platform.
In terms of implementing feasible and value-added application services, through demand interviews
with the power distribution office, we determined to establish some monitoring and aarming
mechanisms aiming at substations and automatic switches, GIS interface integration of power
distribution related information, AMI meters and automatic switch monitoring information, and feeder
alarms value-added application services like visual painting. In addition to the measurement and event
data collected, the platform aso integrates feeder topology and smart meter load information. In
addition to clearly presenting relevant information through the GIS interface, the historical data
playback mechanism also enables the personnel to be well informed of the operating status of the power
distribution system, so as they can fully utilize the big data function of the platform. At the same time,
an APl key management system has been established to ensure no leaking or arbitrary use of sensitive
data through its authorization and authentication mechanisms.

This research aims to integrate more distribution information systems on the basis of Distribution
Information Integration Platform (DIIP), and to develop more value-added application services. It is
hoped that the platform will provide assistance to the personnel of power distribution system regarding
their daily operation, maintenance and planning in the future.
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An Introduction of the Establishment and Applications of the Operation Strategy Simulation
Center for Smart Substations
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Abstract

To cooperate with government policies, Taiwan Power Company actively develops smart grid
to respond to the interconnection of renewable energy resources. Smart substations play an
important role in communication and coordination. Information technology, network
communication and intelligent equipment management system are integrated into smart substation
technology to realize more stable and reliable operation of substations. The main functions of
intelligent electronic device (IED) of smart substations include protection, measurement, control
and communication. IEDs may communicate with each other through Generic Object Oriented
Substation Event (GOOSE), and transmit information to Supervisory Control And Data
Acquisition (SCADA). When inconsistent, communication protocols of various brands of 1EDs
will not be able to integrate. The major objective of the IEC 61850 standard is therefore to unify
the communication protocols of IEDs at substations and to substantiate interoperable.

To cope with the development of smart substations, this study has built an SCADA on the
foundation of IEC 61850 communication protocol to verify the interoperability of the protection
relays of transmission and distribution levels and the feasibility of operation protection strategies
based on GOOSE scheme.

FE#EsE (Key Words): ’)‘ﬂ*ﬂgi.g'?? £ H (Intelligent Electronic Device) ~ £ PR A2 BLEL 17 .47 (SCADA)
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Analyzing the Performance of Industrial Energy Saving Fiscal and Tax Incentive Policies by

Applying the Method of Data Envelopment Analysis
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Abstract

To promote energy saving and carbon reduction, worldwide countries have proposed
strategies and regulations to improve the efficiency of energy consumption. In Taiwan, fiscal and
tax incentive policies have been adopted to enhance the energy saving of industrial sectors. The
purpose of this paper is to evaluate/analyze the performance of the said incentive policies in
Taiwan. We reviewed the international fiscal and tax incentive policies, and analyzed the
performance of industrial fiscal and tax incentive policies in Taiwan by applying the method of
data envelopment analysis. According to the results, 1% tax discount for energy-saving investment
policy is the most efficient alternative among others. However, it has limited effect on
energy-saving and carbon reduction. To achieve the goal of energy-saving and carbon reduction,
15% tax discount for energy-saving investment may be considered.

BRfEEE (Key Words) : &fige i (Energy Saving and Carbon Reduction) ~ &ikH4%:% (Data
Envelopment Analysis) ~ FH#i % (Tax Reduction) ~ #%Ef (& (Incentive Policy) -
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An Opinion about Constructing Hierarchical Energy Management System of City-level Virtual

Power Plant
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Abstract

Virtual Power Plants (VPPs) may be categorized into residential, commercial and industrial
customers (by tariffs), Demand Response (DR) and distributed generation facilities (DGs). When
necessary, they can be further categorized by area or distribution system. Dedicate categorization
not only improves the accuracy of load forecasts, but aso optimizes the operation decisions,
through better prediction and information analysis. The construction of VPPs enables electric
companies to integrate electricity schemes by the characteristics of distribution networks and their
geographical locations. Smart Energy Management System is capable of monitoring and recording
electricity demands (kWs and kWhs) around the city in real time, therefore it can help reaize
active power saving, cooperate with the electricity policies of city halls, and integrate DG and DR
resources into VPPs by participating the demand side management programs proposed by
Taipower, to join the electricity market in the future. This article takes Taipei City as a case study
of public sectors to demonstrate the creation of energy by raising citizen’s awareness of energy
conservation. Expectedly, the private sectors will respond positively and move together with the
public sectors toward alow-carbon and sustainable city.

FREEE (Key Words) © & 8 gi(Virtual Power Plant) ~ [@4F =t (Hierarchical) - B5 5551 £.47 (Energy
Management System) ~ 25 & [ [fE(Demand Response) ~ §iB A 75(Ancillary Service) °
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The Latest Progress on Electricity Deregulation in Japan and the Coping Strategies of the

Industry
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Abstract

This paper aims to examine the latest progress of Japan’s electricity market and the strategies
of vertically integrated electric utilities responding to the reform. There are two major parts of this
paper, the full openness of retail electricity market and the neutrality of the transmission and
distribution sector.

Since April 2016, al household and small business customers are free to shop around.
Vertically integrated electric utilities have to look for breakthrough innovations due to fierce
market competition, loss of customers and revenues. In addition, the task of legal unbundling of
transmission and distribution has been accomplished since April 2020, the last mile of Japan's
Electricity Market Reform. The strategic planning and preparation of the verticaly integrated
electric utilities may serve as agood reference for Taiwan.

RRfEEE (Key words) 82 E Hi{L(Electricity Deregulation) ~ %5 (Competition) ~ 3£ A 438 (Legal
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A Study on Enterprise Risk Management: Worldwide Cases and the Optimization of Taipower
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Abstract

Rapid environment changes have imposed various risks to Taipower, from corporate strategy
planning to daily market operation, to name a few, the third party risk derived from the new
business model of renewable energy industry, improper control and fraud risks from emerging
technologies, and the challenges from the amendment of the Electricity Act. Risk management
system had been introduced within the company for more than ten years. It is time for Taipower to
make dynamic updates to cope with the emerging risks derived from environment changes. The
evaluation and adjustment of risk management involves the aspects of corporate finance, business
operation, legal affairs, etc. Therefore, related practices of worldwide electric utilities may serve as
good reference for Taipower.
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The Load Shifting Effect of TOU Rate: Taking High Tension & Extra High Tension Customers
as an Example
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Abstract

To deal with increasing peak loads, TPC has implemented TOU Rate since August 1979 to
guide customers to shift their power consumption from peak period to off-peak period. The related
studies regarding evaluating the load shifting effect of TOU Rate in the past, restricted by time
granularity, mostly focused on the effect of clipping peak load. Since high-tension and
extra-high-tension customers have been comprehensively deployed with AMI meters, we therefore
decided to utilize the AMI data to construct statistical models. The daily load shapes of the said
customers are roughly divided into two types, those consume more electricity at off-peak period
and those at peak & semi-peak period. We then applied the data of the summer months of 2019 to
analyze how TOU rates may affect the behaviors of customers. In view of the fact that the system
peak |oads due to high percentage PV interconnection have been moving from the afternoons to the
evenings, the said load shifting may be regarded as the potential evening load clipping caused by
TOU rate.
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