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The Comparison of Earthquake Resistant Design between ISO 19901-2 and SDSCB
- Taking the Offshore Structure of Changhua Offshore Wind Farm as an Example
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Abstract

On the Changhua Offshore Wind Farm Project, Sinotech Engineering Consultants, Ltd.
adopted the 1SO 19901-2 Earthquake Code to evaluate the seismic loading at the Front End
Engineering Design (FEED) stage. The methodology features two level earthquakes, Extreme
Level Earthquake (ELE) and Abnormal Level Earthquake (ALE), to design and review the
Structural integrity during the project’s service life. The purpose of this study is to crosscheck the
seismic loading effect in the FEED report, by adapting the current building code (Seismic Design
Specifications and Commentary of Buildings, SDSCB) with two level earthquakes (MCE&DBE).
The comparison of ISO 19901-2 and SDSCB shows close proximity assuming that importance
factor equals to unity. Since offshore structures are characterized by dynamic loading, the method
to crosscheck seismic effects must be carefully addressed to be in line with site-specific concern
at the formal design stage.
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Wind Power Generation Prediction Using Data Mining Technique:

The Case of Chang Kung Wind Farm
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Abstract

This study takes wind power generator data provided by Taiwan Power Company as the
research materials to conduct statistical analyses on each generator’s power generation condition.
We first identifies generators with abnormal power generation and whether season’s change
affects power generation. Next, by studying the Central Weather Bureau CODiS’s (CWB
Observation Data Inquire System) weather observation data over the years, we creates power
generation prediction models based on different weather factors, e.g. all-seasons-included,
monsoons, sea and land breezes, to examine how different algorithms may impact the prediction
results. Then, we employs random forest, support vector regression, artificial neural network, and
k-nearest neighbors algorithm and linear regression to identify the algorithm with the least
prediction error. Finally, we utilize the algorithm to perform feature selection and optimize the
results.

As the experiment results indicate, upon applying analysis of variance, the 5 generators with
the least average power generation among the total 31 show significant variance among each
other. This may be attributed to the factors such as the generator’s location or maintenance
condition. Moreover, by applying the independent samples t-test, we learn that the northeast
monsoon time period and the sea and land breeze time period exhibit the most significant analysis
results, indicating that the prediction of wind power generation capacity during the said periods is

more accurate.
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Study on the Marine Farming of Hsieh-Ho Power Plant:

Marine Ecology and Fishery Resource Investigation

EHN* o PR & S5 **
Lee, Meng-Chou Nan, Fan-Hua Chen, Hsi-Nien
W O

B F TR T i 33 B 2 R AR SR RSO A T2 a1 AR AR SR R it
Fot%ls - BHERANCS 2 JT IR R AT REM: » AWTSTE T 2 EIARR - BIRBUAEEHE - 45
REUR > ARG E RALEUEIEE R 2P RERFAE A REYRE  BEREHEGER
BUR > R BRI S KE ~ KE BT R - KM AR e BT R B BRI
ML G FAREREY) REERIE  MATRER TS U —S 8V R E > IR AER
FA Ry ESURIETRIE > LU RS AR SKECT SUPRAT © AW FE9)20 R 1L o AT BB e 2 VR A
Bk RACEFE TR AT RGOS - 108 A BUE SRRl - 1T A RRER IR BLEEST A
DU JRy AR 20 B 1 Bl B R A2 SR B WS B A 05 Z B P A R

Abstract

Taiwan Power Company is planning to build a liquefied natural gas (LNG) terminal at
Hsieh-Ho power plant. To evaluate the feasibility of constructing an LNG terminal -based marine
farm we conducted a year-long investigation with three major research aspects. In the aspect of
marine ecology, it is found that the biological species are commonly seen in the North coast of
Taiwan; no endemic or protected species have been detected. In the aspect of environment
assessment, it is found that the water quality, metal element index and microorganisms in the
adjacent waters and bottom sediments of Hsieh-Ho power plant are similar to those of natural
ocean.

In the aspect of fishery resources, it is found that (1) the fishing methods in the neighboring
fishing ports are mainly pole and lines boote and hand lining, (2) the catch is stored in living or
ice storage at room temperature, and (3) Carangidae and Scombridae are the major catch species.
This study has preliminarily established a database of Hsieh-Ho power plant seaside. To serve as
a basis for assessing the feasibility of LNG terminal construction and marine farming at Hsieh-Ho
power plant, ecosystem modeling, long-term investigation and agent-based modeling technology
sourcing will be suggested in the future.
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Energy-Saving Assessment of Hsinta Power Plant’s Compressed Air System
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Abstract

Taiwan Power Company plays an important role in domestic power supply; meanwhile, it is
also the pioneer of energy saving and carbon reduction. The purpose of this study is to assess the
current status of Hsinta power plant’s compressed air system. High air peak consumption and
standard deviation leads to a great demand for soot blowing. It is recommended that the
operational method to be changed to reduce the peak load, which can help reduce the need for a
3,000 HP air compressor and save up to 5.18 GWh electricity annually. It is also recommended
that factories and instruments with low pressure demand to install independent compressed air
system to reduce pressure loss and electricity consumption due to pressurization. This may save
6.74 GWh electricity annually, and the pay-back period of this additional investment is about 0.78
year.
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Adjust the Conduit Space Layout with Innovative Thinking to Solve

Increasing Underground Cables Lacking Sufficient Space
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Abstract

Underground obstruct avoidance, road construction permit application and protest
exclusion are the common factors delaying the schedule requirements of newly-built underground
conduits. Extended use of existing transmission lines not only help reduce the overall costs of
underground conduits, but also assure on time power supply. But, on time schedule relies on
precise planning and design and proper schedule arrangement. This article describes the planning
contents of the 69kV Yu Gang - Gao Hang - Si Gui transmission line, including (1) review and
analyze the overall space layout, (2) utilize the spare space in the common duct to alter the rack
type and its length to accommodate the layout of the cable space, and (3) proper planning and
coordination of construction schedules, to serve as a reference for the underground cables to be
planned and built in the future.
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Underground Manhole Cover and Quick Opening Method
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Abstract

Public facilities, taking transportation network for example, has created high welfare for the
public. On the contrary, in pursuit of life quality, the public is extremely concerned about the public
facilities. A large part of the public facilities is life support pipelines, such as electricity,
telecommunication, tap water, and natural gas, which are important and pressing public works of the
government. To save land resources and reduce landscape damage, underground engineering has been
implemented for many years by the agencies responsible for the pipelines. Underground pipelines
help reduce environmental impact, but the road surface often has to face the situation of excavation.
In front of this situation, manhole/handhole covers will be favorable for the construction personnel to
execute pipeline maintenance and electrical accident rush repair, such as installing, repairing and
inspecting the pipelines.

However, impractical backfill and incorrect hole cover setting after excavation may cause road
sinking, damage of the pavement around the hole cover, andr hole cover not level with the road
surface, which are not only unsightly but also have an impact on road users’safety. In view of this, the
administration concerned in recent years has implemented the Lupin Project among otehrs to modify
the hole cover construction method, i.e. undergrounde hole cover and laying concrete or asphalt on
the hole cover to maintain the level of the road.
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Implementation of the Energy Saving Service Integrated Information System
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Abstract

The aim of this study is twofold. One is to build a new integrated information system to control
the internal and external energy saving service targets set by Taiwan Power Company (TPC). The
other is to transfer the data currently stored in the database of User Energy Saving Tracking System
(UESTS) and Energy Conservation System (ECS) to the newly built Integrated Information System.
UESTS is the information system aiming for TPC customers with contract capacity equal or over 100
kW and the communities. ECS is the information system to supervise and control departmental usage
of electricity, water, and oil within TPC.
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The Distribution and Seasonal Succession of Zooplankton in the Waters Adjacent to Nuclear
Power Plants I and 11 in Northern Taiwan
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Abstract

The distribution and abundance of zooplankton are commonly affected by factors, such as
changes of temperature, salinity and the interplay with water masses. This study aims to
investigate the seasonal changes of zooplankton composition in the adjacent waters of two
nuclear power plants (NPPs) in Northern Taiwan and how warm drainage from NPP cooling
system may affect the assemblages of zooplankton. With the help of a research ship named the
Ocean Research Vessel-Il, surface samples from 21 stations were collected from 2015 to 2017.
The results of analysis demonstrated that among all samples, the most dominant taxon was
Calanoida, relative abundance (RA) 51.35%, followed by Noctiluca sp. (19.56%),
Poecilostomatoida (8.34%), other larva (3.08%), and Chaetognatha (2.93%). The total abundance
(TA) of zooplankton varied from 80.67 + 70.62 to 1199.66 + 1167.37 (individuals m-3). The result
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of one-way Analysis of Variance (ANOVA) indicated that the average TA of the zooplankton
collected from January to March was significantly lower than those collected in the other three
seasons of the year(p <0.05). The results of the spatial distribution analysis indicated that the
average TA of the zooplankton samples collected from the adjacent waters of the Second Nuclear
Power Plant (short as the Kuosheng NPP) was significantly higher than those collected from the
adjacent waters of the First Nuclear Power Plant (short as the Jinshan NPP) (p <0.001, one-way
ANOVA). As for the spatial distance analysis, no significant difference was found regarding the
average TA of zooplankton collected from stations at different distances from the coast (p >0.05,
one-way ANOVA). Furthermore, the least zooplankton taxa variety had been recorded at the inlet
and outlet stations. This number was significantly lower than at stations 500 m to 5 km away from
the coast (p <0.05, one-way ANOVA). This study reveals substantial spatial variations in
zooplankton distribution and assemblages. In the waters beyond 500 m off the coast, the structure

of the zooplankton was not affected by warm drainage discharged by the NPP.
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