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Development of Integrated Platform for Hydrological and Hydropower Potential Analysis in Xiuguluan

River Basin
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Abstract

The purpose of this study 1s fo develop an integrated mformation platform for hydrological
and hydraulic analyses in the Xiuguluan River Basin. The platform was developed using an open
source geographic information system, which integrates terrain analysis, hydrology analysis, and
hydraulic analysis. This pilot study covers the consideration of hydropower generation, water
supply, flood control, and wrigation through the linkage between hydrological records and
designed analysis modules. By using a mouse, users can select any point on the niver network
within the watershed, and perform rainfall analysis, flow analysis, probable maxmmum flood
analysis, landshde analysis, hydropower analysis, discharge-stage amalysis, and discharge-
concentration analysis. The analysis results of this system can be mtegrated with spatial data to
display different kinds of mformation directly on the platform Each analysis module provides a
user-friendly GIS operation interface, which 1s designed to reduce complex procedures usually
found m a conventional hydrological analysis. This integrated system provides a precise and
time-saving way to be used for new hydropower development, maintenance and management.
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Application of TAPEX Ensemble Forecasting Experiment to Short-Wave Radiation Prediction

RREE MR AR * K
Hwang, Li-Rung Lin, Yi-Chiu
%‘I/?\}%L** }%,{E%{*** g%;}:@%***
Hsiao, Ling-Feng Chou, Li-Fen Chang, Chih-Jung

E:S

BUR Ry DIZRRETREEAY - 57172025 AL RE TR S8 I H e T 2 SRR IRAR 4 s EHY
20% - i LU 5% R BRI RE S5 stk is £ - Hp RISAE C R THAT 2025 F 2 FI20GWHYHE
BEEE(F6.2GW) » B EE iR - I BRI RES ARG - INfEA
IRZEIMELEEE - HXIGENESZRALAMTE AR EEN A HEEES - 1
IR TR RSN - [NIEE - S fepe sy Bt IR PR BRIl - S Bt e 4EryEE 13
FEIEH B - AW E sl EHBUE R RIAHRA > PREBCKPZ RS T - FERNRASHIE
P R Ry T R RBUE R SR TR A EE M - A SR ST TREA T - S8 I ERS
RESS BRI RS T TS - I T B SR B AR b 2 R4 & - SR BB - 1
SR IR TR EMERE - SRR BRI CEH IR AL - BTl Z KRR TR
LSRG AEN ©

Abstract

In order to accelerate the energy transition, the government authorities concerned have been
comnutted to the efforts of increasing renewable-based electricity to make its generation account
for 20% of total system by 2025. Moreover, the development of renewable energy 1s designed to
put emphasis on wind and solar power, and the government aims to reach a cumulative solar
energy capacity of up to 20GW (the previous target being 6. 2GW). The fact that the output of
solar radiation is easily affected by the vanability of weather results in the mncreased uncertainty
m the forecast of renewable power generation. Therefore, using a techmque which can predict the
solar radiation more precisely i1s crucial for future power dispatching. In this study, a solar
radiation forecast system is developed by leveraging the products of an Ensemble Forecast
System, and the optimal members are selected based on the analysis and research. Through this
study, 1t 1s expected that the accuracy of solar short-wave radiation forecast can be increased,
which will provide a longer lead time of weather forecast to meet the operational requirement in
the future.
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A Study on the Autonomous Operation of Linkou Ultra-super Criticial Unit

under Power System Blackout
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Abstract

The nationwide power curtailment that occurred on 15 August, 2018 1s an unforgettable event
in Tatwan. Beimng an 1solated 1sland sytem, the electric power system in Tarwan 1s quite vulnerable
to a tripping of the large power generation unit. Such kind of power umt tripping tends to lead to
an abnormalty in the power system frequency. When the power system 15 operating at an abnormal
frequency, the Tatwan Power Company needs to take emergency measures in accordance with the
"Power System Operating Criteria” so as to prevent the system from collapsing due to drastic
frequency changes. In case the power system 1s unfortunately forced to turn to be a complete
blackout and cannot be restored immediately, setting a proper mechamism for restaring the power
system in a complete blackout will become extremely important for Linkou Power Plant.

This paper 1s intended to discuss the protection mechanism of the power umit under different
frequencies, and the assessment of the auxiliary steam being used for umt start-up under system
blackout. The discussion focuses on the traditional House Load Operation, and the use of Tatan
Power Plant’s blackout starter umts to supply power to the Linkou Power Plant. With these two
methods, it 15 expected that the Linkou Power Plant can maintamn the minimum load mn a blackout
period, and preserve the auxiliary steam for future umt start-up.
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Abstract

The utility power pole in 69kV Zhonggang~Tanzi transnussion line had been set up for up to
35 years. Since it was located in a farming area and long exposed to the water and salt, the surface
of the power pole had corroded severely. thus threateung the safety of power supply. Based on the
maintenance gidelines, it nmst be replaced to ensure the security of the power supply.

There were many difficulties encounted in the reconstruction of the three poles(#70 -~ #72 -
#73), such as difficulties of land acquisition, lack of construction time, and problems of getting
landowners’ consent to allow construction. The original transmission line also crossed the private
land, and the landlord strongly asked the pole to be removed. Otherwise, they may have stopped
the Taipower company from entering the land to undertake construction. Fortunately, difficulties
have been overcome through arduous efforts of communication and negotiation by Taipower,
coupled with effective construction technology. In the end, 1t gamned the public recogmtion and
established good image of the TPC.
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The Study of Generator Unit Model Parameter Validation Policy
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Abstract

Proper model establishment and parameters estimation for the generator umt, transmission
line and transformer are quite important in the power system. This 15 because the reference value
of a power system dynamic sinmlation and transient simulation 15 highly dependent on the
correctness of the selected model and parameters. Besides, as the government of Taiwan is
actively pushing for the deregulation of the electric sector, the future operators of the power
generation, transmission and distribution system must achieve a good balance between financial
benefit and power system stability. If the model parameters are not selected properly, that wall
result in incorrect system sumulation and planning. Moreover, improper planning will not only lead
to increased system operation costs but also adversely influence the power system operation
stabilify. In this paper, we collect generator umit model parameters, compare them validate them
for this study purpose. We also discuss these programs with foreign experts for experience
exchange 1n details.
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Enhancement of Existing Ancillary Service Assessment Scheme and Operation Platform
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Abstract

The goal of this research 15 to enhance and upgrade the functions of a power system operation
analysis software - Ancillary Service Assessment Mechamsm and Operation Platform - which was
previously developed by System Operations Department (SOD) of Tarwan Power Company. The
functions of the analysis software include short term load forecast (STLF), analytical models of
different types of thermal bidding units, security constramned umt commitment (SCUC), market
seftlement procedure and clearing. The delivered system could serve as a platform for the system
operators to assess the ancillary service costs and work out the required functional specifications
for day-ahead market management system. In this report, the design of the platform that meets the
need of a bidding scheme for TPC’s exusting thermal units 1s presented. The models used are
elaborated on and test results are provided.
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Bio-inspired Nano-passive Heat Radiators
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Abstract

Mechamisms of passive-cooling through radiation are discussed with two examples: The
first method spreads nucro-particles into polymethylpentene film to improve the heat radiation;
whereas the second one uses nano-particles for frequency-separation to increase the efficiency of
solar cells. These two methods all use particles which interact with electromagnetic waves,
which should be interpreted as antennae. Theoretfically, we proposed a nanoparticle shape and
material through lessons we learnt from light harvester of photosynthetic bacteria. We also
studied necessary and sufficient conditions for radiation, the criteria for non-reciprocity, and
proposed a physical mechanism for a light-harvesting archaeon, Haloguadratum walsbyi.
Finally, languages of fractal are used to interpret the composition of bacteria light harvesters.
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Introducing Landscape Planning for Innovative Design Tools at Power Plant
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Abstract

The landscape planmng for a traditional power plant construction project seems to focus
merely on landscape greening required by the environmental impact assessment. It tends to
neglect the aspects of local environment, humanities. landscape and the social impact of the
construction, or merely discuss them rather than put them into practice. This project takes a big
leap to embrace the holistic view as 1ts main axis without sacrificing a good operation function of
the power plant. We propose a integral strategy to achieve a professional planning by using
special design tools like SketchUp Pro, UAV Anel Photo machme, Terra Explore Pro, and
Lumuon, so as to meet the needs of local people and public interests. In thus way, we also create a
win-win solution to the full function of the power plant on the one hand and its environmental and
tourism concerns for the local people on the other.
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