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Forecasting Solar Power Generation by Data Mining :

Case of Longjing Solar Power Plant
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Abstract

This study aims to provide a reliable solar power generation prediction model, which can
serve as scientific reference for local electric power consumers,. renewable energy providers, and
POWET COmMpanies.

Research material for this study comes from solar power generation data of Taichung City’s
Longjng District and open data on the Central Weather Bureau's COD1S system (CWB
Observation Data Inquire System). with the selected recorded period being from 2015 to 2017 - a
three-vear historical data. The study first applied statistical methods such as analysis of vanance
and independent samples t-test to analyze the impact degree of different seasons as well as wet
and drv seasons in Taiwan on solar power generation capacity. Next, the study establishes solar
power generation prediction models based on algorithms such as support vector machine, neural
network backpropagation. and random forest. Following that. “LASSO” (Least Absolute
Shrninkage and selection operator) 1s applied to perform feature selection on weather vanables m
order to identify weather variables related to solar power generation. The three algorithms also
undergo prediction accuracy comparison. Lastly. the study emplovs sensitivity analysis to
examine whether the ratio of a model’s tramming data and testing data influences the model’s

prediction accuracy.
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Study of Renewable Power with Energy Storage System
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Abstract

This paper 1s intended to discuss energy storage system and to investigate renewable energy
for solar power and wind power with battery storage system functionality. Considering the
mternational energy development strategy and climate change issue, almost all countries around
the world have been vigorously promoting the establishment of the infrastructure in smart gnd to
reinforce grid operation stability and system operation flexibility. Power electromics, smart
mverter and battery structure has been infroduced as the advanced design and functionality in
renewable power with power senuconductor devices. Meanwlule, communication integration for
remote monitor and control 1s also being made available for utility operation to quickly regulate
grid power m gnd-tie system and ensure ifs stabihity. In battery storage system, battery
measurement system can predict baftery problems m advance and monitor DC power befween
smart invert and battery loop to reach solar power and wind power operation stability. For large
scale energy storage system, it can reach the function for power regulation so quckly that energy
storage system currently can play an important role i the power grid.
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Operation Status of Distribution Transformers for Wind Power Generation at Changbin Extra High

\oltage Substation
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Abstract

New energy policy of the government 1s planmng to mcrease the share of renewable energy
generation to 20% by 2025. Among them, the long-term goal of wind power generation 1s set to be
4.2GW m capacity by 2025, of which 1.2GW 1is for onshore wind power and 3GW for offshore
wind power. In accordance with the government's energy policy, Taipower company has been
developmg wind power since 2002 and has completed the construction of 169 land-based wind
turbines. Of them, Taipower company’s the second-phase wind power turbine constructed in
Changgong(I) - a total of 23 land-based types - have been mtegrated mto the 2nd distribution
transformer of Changbin E/S 1n 2006 and have been m operation for 12 years. A large number of
offshore wind power are being planned to be constructed around Changhua Coast in the fufure and
interconnected to the Changbin E/S through a booster station. In order to understand the working
conditions of Changgong (I) wind power generation and its integrated distribution transformers,
this paper proposes relevant measurement results and analysis, including wind power generation
conditions, power factor, voltage frequency variation, current, voltage flashing, and insulating o1l
of distribution transformer. Those results can provide a good reference for the construction of
offshore wind and maintenance.
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Practical Improvement Case for Reliable Operation of 345kV Gas Combined Switchgear Encloser
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Abstract

With the changing of the time, we are forced fo pay more and more attention fo the 1ssues in
security and reliability of power facilities mn Extra High Voltage Substation. In the traditional
switch yards, many 345kV Awr Break Switch(ABS) have been replaced by Gas Combined
Switchgear(GCS). However, in wet and rainy areas, the cases of enclose corrosion even leakage
often occur, which will seriously affect the safety of power supply.

This paper mainly focuses on outdoor 345kV GCS encloser leakage inspection and cold
welding improved performance. It 15 found that the results can be used as good reference to the
facility mamtenance colleagues and improve their performance for ensuning the power supply
quality and equipment stability.
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The Discussion on the Equipment Problems of the Honduras Power System
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Abstract

Wen-Ta Tsa1, a sentor manager of Department of System Operations, and Ping-Heng Ho, a
senior engineer of Department of System Planning were sent to Honduras Electrical Power
Company (ENEE) to provide a three-month technical assistance in the field of power system. In
this paper, the Central American Electrical Interconnection System was mnfroduced firstly. Then,
the discussion goes to overviewing the Honduras electrical power system and then to discussing
the peak and off-peak load conditions. Finally, the power system problems of Honduras, such as
the substation bus-bar configuration, substation transformer seftings, transnussion lines
configuration, and control panel configuration as well as the operation power factor of generator,
were discussed, and some recommendation were proposed.
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Application of an Integrated Resource Planning Model for Power System in Taiwan
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Abstract

This study employed the mixed-integer linear programing to establish an Integrated Resource
Plannimg model for Tatwan Power Company (TPC-IRP). The TPC-IRP model was compiled and
rmn by the PYTHON. Users can operate the TPC-IRP model and load all parameters by an
EXCEL-VBA iterface. The TPC-IRP model 1s a well-functioning and low-cost decision support
tool for power supply and demand planning. The model covers all existing power generators in
Tarwan’s power system, with its objective function amming to mumnuze total cost of the power
system. The constraints of the model include the balance of power supply and demand, up-bounds
of power supply for each generator, up-bounds of fuel supplies, enussion pernuts and policy
targets. Users can use the TPC-IRP model to plan the optimal power supply and demand strategy
from base year until 2030s. The TPC-IRP model can provide various computing results, including
the power mix, expansion of new power generators, power saving of EPPs, power selling cost,
carbon emission coefficients, reserve margins, efc.
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Study for Energy Storage of Materials Based on the Added Grapheme on the Negative Electrode of

Lithium lon Battery

AL E* H Ik
Tu, Yu-Ta Shieh, Jenn-Jong

m =E

BERNESEER M 2 OSRAINE AR B 2 #E T B S - a2 7 ik T
B R AR LR R RE AN RV RE S AR EHR R I - T o] 2 e e T e T Bt T
FREATEA > A P RERE AL e P BRI R B AU B Y RE

Abstract

The purpose of this study 1s to use the excellent high conductivity of grapheme, which 1s to
be added on the negafive electrode of lithum 1on battery to improve the excellent
electrochemical performance and rate performance and stable temperature characteristics. As a
result, both power density of the hithimum 1on battery and high current discharge capacity can be
increased greatly.
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Analysis on the Evolution Trend of IEC 61850 and Emerging Communication Standards in

Substation Automation
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Abstract

In line wath the national smart grid overall planning, Taipower 15 requured to build smart gnids
and implement related projects. Planung and introducing IEC 61850 smart substation are among
the important goals for implementation and promotion in the smart grids.

IEC 61850 1s an important core standard for smart gnids. IEC 61850 smart substation, which
emphasizes interoperability between devices provided by different manufacturers, aiming to solve
the problem of changing traditional substation and device-specific restrictions.

This article discusses the evolution trend of IEC 61850 on substation automation standards
and analyzes them It also discusses emerging information and communication standards such as
big data, artificial intelligence, Internet of Things, 5G, etc., which can be used for research and
practical needs.
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The Study of Fission Product Transport Phenomena

ER i 35 20 Ml
Shih, Yu-Huai Wang, Te-Chung Chang, Han-Jou
e HF T P Bz
Chiang, Show-Chyuan You, Tuz-Yao Liu, Ying-Ting
=

T RE R MR AL B B T iRy - RS B S L R B R DA R 2 R
B ER YRR R OB - B RE FR MR Y SRR IR 42 R e B R R D Ry
IR BHHRIMERI RIS AN FREE 25 R G - AW iE s HKEY)
Y (IR % PR BRI AR 1 AR — e =R AN R B A SRR 1) - o ) B R S o AT AR =
MAAPS T T B - BRE 0 REY) SRR R > S IME R A SRER S AL P A 25 L (SR
% .

Abstract

In this study, the fission product transport paths and mechamisms are described. Three
different accident sequences of Chinshan NPP are selected as sample cases. The latest MA.!AP 5
code 1s used to calculate the source term of each accident sequence. Finally, the fission product
transport phenomena and distribution m the contaiment are discussed.
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