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Abstract

To fully support Smart Grid (SG) applications in the future, corresponding information &
communication infrastructure must be implemented in advance, especidly taking the power
system automation architecture into account. To follow the footsteps of advanced countries,
Taiwan Power Company adopts the international information and communication standards
(e.g. IEC 61850) to develop an accessible context for OT/IT information to facilitate the
automation operations, information integration and applications for al respects SG domains and
zones. The references for this research mgjorly include the standard information model of IEC
61850-7-410, the hydropower plant architecture of IEC 61850-7-510, and the IEC 61850
interfaces for each of the systems. We take the Zhuoshui generator of Ming-tan Hydropower
Plant as our test field to heap up standard information model profiles. We expect that the results
of this research may serve as reference for the company’s pilot IEC 61850 hydropower plant in
the future, and help accel erate the implementation of the aforesaid standards.
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Development of an Intelligent Fault Location System for Transmission Lines
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Abstract

This project aims to optimize the original fault location system (FLS) of Taiwan Power
Company’s (Taipower) 161 kV hybrid transmission lines and combining the Internet technology to
develop a new webpage-based, cloud-based, and mobile-based intelligent fault location system to
provide Taipower engineers convenient functions such as relay raw-data inspection, conversion of
relay data format, and line-parameter information management. Not only, the project will design a
proactive APP push notification function to upload visualized and intuitive fault event information to
the intelligent mobile devices carried on by Taipower engineers for them to quickly identify and arrive
at the fault location. The said approach not only helps reduce the cost of troubleshooting and outage
time, enhance the reliability and security of 161 kV transmission system, decrease economic |losses but

I aso help Taipower to meet socia expectation.
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Application of Real-time Simulation Technology in Improving the Logic of SEL-487B Relay
for Double-bus with Tie Circuit Breaker
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Abstract

The purpose of this paper is to introduce the application of real-time dynamic simulation in
improving the logic of SEL-487B relay for double-bus with Tie Circuit Breaker. There are two
types of SEL-487 relays currently deployed in the power system of Taiwan, namely the old type
and the new type. In this study, we compare and analyze the vulnerability of the planning logics of
the said two types of relays, and propose ways to improve. Some simulation and empirical results
are accompanied for the verification of the correctness under various conditions.
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Application on ROCOF Related Analysis Steps and Procedures
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Abstract

Due to the rise of environmental awareness in these years, the development of renewable
energy has become the primary task of the governments around the world. Nevertheless, high
proportion of intermittent renewable energy has not only adverse impacts on generation
scheduling, but also the quality of power supply and the reliability of power system. As a result,
many research topics, e.g. idanding operation, fast load shedding, inertia calculation, and
planning of energy storage, have emerged over the years.

The main purpose of ROCOF is to determine the speed of power system frequency drop in
case of disturbance and accordingly calculate the system inertia, an important parameter to
evaluate the stability of power system frequency. In this study, we use the power management
unity (PMU) data of Taipower for the purposes of (1) performing frequency analysis, (2) making
judgments of the initial point of ROCOF, the appropriate window of frequency datainterval, and
the frequency difference of different regions, etc., and (3) giving suggestions on frequency data
processing.
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A Study on the Operational Policy and Risk Assessment of the SCTL Retrofit
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Abstract

This study aims to update the operational policy of the Short-Circuit Test Laboratory
(SCTL) and conduct a risk assessment of the SCTL retrofit. As follows are the expected
results/benefits of this study: (1) the analysis of the legal basis and business model related to
high-power capacity laboratory planning, selected from applicable cases of Europe, the United
States, China and South Korea, (2) the analysis and comparison of the IEC / ANSI / CNS test
standards related to high-voltage switchboards, circuit breakers, transformers, switches, lightning
arresters and fuses, (3) the investigation of the market demand of high-power capacity tests of the
domestic heavy electrical machinery industry, (4) a draft proposal for the high-power capacity
laboratory’ s future operation strategy, (5) the system shock analysis of SCTL (3 ¢ /24 kV/25 kA
/10 cycles) when connected to the UHV power system (including power flow, fault current, and
critical clearance time, and has to be compliant with the requirements of TPC Transmission
System Planning Guidelines, (6) the noise analysis and the countermeasures of safety protection
(including smoke exhaust) of the Su-Lin high-power SCTL.
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Integrated Application Research of Smart Green Community and Home Energy Management
System (HEMS) - Taking the Dormitory Area of Hsinta Power Plant as an Example
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Abstract

This research focuses on aggregating individual AMI information via Route B to reveal
the electricity consumption information of the community as a whole and the individual
household, to master the user's motivation and incentive design for saving electricity. Based on
the research results, we recommend to establish a "Community Cloud Energy Management”
experimental system to provide the following functions. (1) the aspect of CEMS: electricity
consumption information of the community, energy-saving competition & ranking, safety
monitoring, and push notification of Taiwan Power Company’s policies , (2) the aspect of
HEMS: wireless home network, measuring real-time electricity consumption, mobile query &
cloud platform for electricity data, electric appliance remote control, and automated demand
response (ADR) for air conditioners, (3) the aspect of community Wi-Fi & internet integration
and installation: community-wide Wi-Fi coverage, internet surfing service and smart life
integration, (4) the aspect of user ADR function: to establish a model compliant with the
international OpenADR 2.0b standard and an aggregator business model applicative for
community DR.
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Impact Assessment of Energy Use on Air Pollution by Machine Learning Model- A Case Study
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Abstract

In terms of environmental protection, power dispatch has to justify the trade-offs between
air pollution (PM2.5 and air pollutants of the others) and stable power supply. The main purpose
of this research is to explore the intensity of the factors affecting PM2.5 by means of machine
learning and big data methods, scientific discussion and rational exploration. As the results of this
research show, there is aweak positive correlation between power generation and PM2.5, and the
traffic volume presents a greater risk sensitivity uncertainty of PM2.5 in the sight of machine
learning model and scatter diagram trend of the research. As the seasonal data scatter diagram
shows, athough Taiwan's coal-fired generation has a downward trend during the winter
(December to February), PM2.5 has an upward trend in the same period. The phenomenon may
be attributed to the climate diffusion effect of foreign pollutants in the winter, but the impacts of

I climatic factors on PM2.5 depends on further research and verification. I
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Application of Environmental Integration Information System in Taipower Environmental

Protection Management
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Abstract

I The Environmental Protection Department (EPD) of Taiwan Power Company (Taipower) was I
established in 1986. With the rise in environmental awareness, the company nowadays is asked has
to shoulder more responsibilities in the aspect of alleviating environmental impacts related to
electric power infrastructure. Besides, the management thinking of Environmental Protection (EP)
has also changed from Early Environmental Monitoring and End Treatment (EEMET) of the early
years to Pre-development Environmental Impact Assessment and Source Improvement (PEIASI).
Accompanied by the change of EP management methods, the need for a more open and transparent
EPM policy to respond to social expectations has become imminent than ever.

In the face of the changes, clear, standardized and efficient EPM operations are indispensable.
In addition, environmental monitoring data must transform from paper records to electronic records
(aka E-management) for the purposes of long-term environmental data integration & application,
early fault detection and immediate improvement.

In order to strengthen management capabilities and to improve business integration and
management effectiveness, EPD Taipower established the Environmental Integrated Information
Management System to introduce the E-management model.

This article aims to introduce the actions and solutions related to E-management that
Taipower EPD adopted in the past few years.
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Abstract

This research aims to establish an electricity wholesale market based price evaluation
model. To find out how this pricing model may influence the generators, we refer to the
design of UK Power Pool and put domestic regulations and market mechanism into accounts.
The energy value, capacity value and return on investment (ROI) of the generators (those in
main Taiwan island) are all simulated with actual (historical) data from 2013 to 2017 and
generators’ operation limits are considered too.
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