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Study on Simplifying Distribution Planning by Applying DPIS
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Abstract

At present, annual routine operation information required by the Planning Section in the
district office of Taiwan Power Company (TPC) is downloaded by the planning personnel via
different application systems and used as inputs for Excel calculation. The aforesaid data
integration procedure is time-consuming and laborious, therefore it is necessary to develop a new
operation platform with corresponding information system, called the Distribution Planning
Integrated Application System (DPIAS), to replace the old procedures. DPIAS can not only
provide human-machine interface for the planning personnel to handle the daily routines such as
midterm & long term load forecasting, load switching during blackouts, line loss statistics, feeder
emergency repair & sequence of power supply restoration, power rationing, graph and chart
making, but also help analyze regional power supply, power flows, load growth trend, voltage of
power supply, capacity of distributed generations, to meet the requirements of mastering weakness
of the district’s power supply area, planning improvement measures, data sharing, integrated
analysis of information platform, and strengthening the operation efficiency of distribution
system .
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Investigation of Operational Frequency and Voltage Specifications for Power Grids
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Abstract

The grid codes of most countries around the world are closely related to their power system’s
characteristics of generation and grid operation. For instance, frequency response(FR)
requirements of isolated power systems such as the UK and Ireland are usually stricter than large
interconnected power systems such as French in continental Europe. The specifications of grid
operation has a need to be modified before renewable generations such as wind and solar powers
can be connected into the system. The main purposes of this study are threefold, namely (1) collect
operational frequency and voltage specifications around the world, (2) investigate the power grid’s
capabilities of connecting traditional and/or distributed generations, such as the Fault Ride
Through(FRT) and Low Voltage Ride Through(LVRT), (3) frequency control strategies for the
said interconnection. The results of this study may assist the regulatory authority in improving the
performance of frequency control and stipulating relevant specifications.
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Taking a Duck Curve as an Example - Optimal Energy Storage System Planning Program Based
on Battery Life Estimation
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Abstract

In this paper we propose an optimal capacity determination procedure for energy storage
systems, based on a lifetime estimation of lithium iron phosphate battery. To obtain the most
appropriate capacity and avoid excessive investment, we need to optimize two objective functions:
(1) to calculate the minimum capacity for a required energy storage system, and (2) to calculate
the optimal capacity meeting the requirements of minimum investment. The major findings of our
simulations from two base load power plant dispatch cases are (1) the optimal capacity could be
found through the planning process, and (2) the minimum capacity installation would lead to
higher overall costs.
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Cloud Data Center Construction Design and Research
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Abstract

By exploring the key success factors of domestic and foreign cloud data centers and evaluate
the advantages of the following two applications, namely (1) cold energy recovery in Taichung
LNG receiving terminal, and (2) low emission power generated by boiled off gas with solid oxide
fuel cells, this study aims to construct the world’s first cloud data center, certified by the TIA-942
Rated 3 (standing for highly reliable), and the LEED Platinum (standing for high energy
efficiency), by replacing the existing chillers and the grid power with a cold energy recovery
system and on site low carbon emission generation. The PUE of the cloud data center verified by
eQuest is less than 1.25, superior to a national average of 2.0. By taking advantages of the cold
energy recovery technology, we have built up a high quality cloud data center and a green miracle
in subtropical region. Entering a new stage, Taiwan Power Company (TPC) will keep on operating
a world class cloud data center with the shared worldwide information of this study.
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Abstract

Along the process of Electricity Market Reform (EMR), Taiwan Power Company (TPC) has
to transform from a vertically integrated utility into a Licensee of Public Utility Retailer (/\F &
#£)- responsible for the obligation of power supply and its tariffs will remain regulated by the
Electricity Price Review Committee (BEEfEE X Z:%). In a perfect-competition market, the room
for strategic price competition is quite limited. To enhance TPC’s market competitiveness, fifteen
strategies regarding customer services, selected from seven foreign countries’ eleven electric utility
cases, have been collected and divided into three categories (based on the situations of service
provision and whether they are free or chargeable), namely (1) basic services (free of charge), (2)
advanced services (chargeable), and (3) optional services (it depends). The results of this study can
not only help TPC enhance service quality, customer satisfaction, and customer loyalty, but also
help retain the company’s customers and revenues in the face of fierce market competition.
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Analysis of the Introduction of Private Business on Green Museum
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Abstract

December 2017, Taichung City Government petitioned on Taipower’s behalf to build a
green museum in the north of Wugi Fishing Harbor to promote the importance and public
awareness of green energy. This paper aims to introduce the feasibility analysis and planning
framework of the museum stadium, which include (1) the under-planning museum will connect
surrounding attractions such as the Taichung Marine Ecology Museum, the Coastal Bicycle
Lane and the Gaomei Wetland, (2) bring in the creativity and efficiency of private business
management, (3) the exhibition hall of the museum stadium will be in line with the spirit of
green energy and beneficial for local tourism, and (4) let the public see the efforts of Taipower.
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The Investigation of Year 2017 Penetration Rate of Household Electrical Appliances in Taiwan
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Abstract

In recent years, the electricity consumption patterns of household electrical appliances have
shown a trend of changes, the results of evolving social and economic environments, improving
efficiency of electrical appliances, public awareness of the importance of energy conservation, etc.
How this phenomenon will evolve in the future is an issue worth attention. In view of these, this
study aims to investigate the penetration rates of household appliances in the territory of Taiwan,
Penghu, Kinmen and Matsu (TPKM) to serve as a reference for government policy. There are a
total of 8,177 valid samples from the surveys (phone, interview and online. Among them, 1,084 are
from TPC’s commercial customers and 7,093 non-commercial customers (5,090 from telephone
surveys and 2,003 from online surveys). The main results of our study are as follows: (1) electric
fans have the highest penetration rates for the user categories of Meter Rate Lighting Service
(95.4%) and the Commercial (85.3%), (2) refrigerators have the highest penetration rate for the
user category of Non-Commercial (99.5%), (3) due to geographical characteristic difference, the
penetration rates of electric heaters and dehumidifiers in the north are higher than those in the
south, (4) the penetration rates of solar water heaters, electric roll doors and electric/electronic pans
in the south are higher than those in the north.
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Application of System Health Index in Taipower Nuclear Power Plants
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Abstract

System Health Indicators (SHI) and its relevant operations was firstly adopted by Chinshan
Nuclear Power Plant (CNPP) in 2015, but CNPP did not have an effective mechanism to monitor
the health weaknesses of the plant’s important systems at that time. Improvement measures were
more often developed based on after-the-event reviews, lagging indicators unable to prevent/avoid
decrease of equipment reliability and power loss. By referring to EPRI TR 107434 System
Monitoring by System Engineers and management & control measures (‘& %14l) of the company
(Taipower), an innovative method with comprehensive evaluation of the SHI scorecard (enable
CNPP to detect equipment deterioration in advance, by quantifying the monitoring trend) has been
applied and incorporated into the CNPP procedures. This latter (an leading indicator, not only in
line with the advanced practices of the USA, but also in parallel to the standards of the World
Association of Nuclear Operators (WANO)) will definitely add values to Taipower’s NPP
reliability performance.
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Application and Key Technologies of Robot in Nuclear Power Plants
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Abstract

Nuclear radiation is harmful to human health, but dispensable for human energy needs.
Accompanied with increasing public attention to nuclear safety, replacing manpower in nuclear
power plants (NPPs) with robots in order to reduce the operators’ radiation dose has become a
worldwide consensus. In this paper we would like to introduce the researches and applications of
robots in NPPs, covering daily monitoring and equipment maintenances under normal conditions,
the emergency rescues in the Fukushima Daiichi accident, and our analyses on key robot
technologies.
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The Implementatlon of Soil Radiation Measurement System
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Abstract

In this paper, we would like to describe the process of implementing a soil radiation
measurement system including the software and hardware in need. We used two 4”x4”x16”
sodium iodide detectors to measure the soil radiation, and picked out an appropriate algorithm to
calculate the activity and specific activity of *’Cs in the soil. The characteristics of the aforesaid
soil radiation measurement system include (1) good performance, (2) friendly human-machine
interface, (3) easy to operate, and (4) apt for online operation.
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