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Effects of Water Level on Waterbirds in Yongan Wetland

B
Hung, Chien-Hen
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Abstract

In early 2018, Yongan Wetland was designated by Ministry of the Interior to be an important
district wetland. As the land owner of the Yongan Wetland, Taiwan Power Company has been
endeavoring to preserve its biological resources and natural habitats based on the belief that
ecological conservation and putting environmental protection into practice are an essential part of
the company’s social responsibility. It is also the company’s expectation that Hsinta Power Plant -
located in close proximity to the wetland - will be built as an ecologically-friendly power plant in
Taiwan and become a role model for harmonious coexistence of industrious development and
ecological conservation. The study aims to assess the assemblage of water birds on Yongan
wetland and evaluate feasibility of habitat management by properly controlling water levels in this
area. In this study, we find the following facts: the family Scolopacidae usually prefer to reside in
areas with water depths of less than 12 centimeters; the family Charadriidae usually prefer to
reside in the areas with water depths of less than 7 centimeters; while the family Anatidae reside in

two kind of habitats: one in the areas of less than 12 centimeter water depths for resting, the other
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in the areas of 12 to 30 centimeter water depths for foraging. The Anas crecca usually like to live
in the areas with water depths of less than 10 centimeters. The Ardea alba Linnaeus and Egretta
garzetta prefer to reside — most of the time scattered across this area evenly - in the areas with
water depths of less than 40 centimeters. The difference between them is that Ardea alba Linnacus
prefer locations nearby near vegetation plants, while the Egretta garzetta prefer exposed areas.
The Platalea minor prefer locations of 12 to 30 centimeter depths for foraging, and exposed areas
for resting. The study indicates that if the water levels rise from a low(-35cm below original bench
marker)to a high(-25cm below original bench marker), the areas of less than 12 centimeter water
depth will be down from 20% to 10%. This change will lead to a significant decrease of 20% in
the number of water birds — especially with Family Charadriidae and family Scolopacidae
dropping by 70% in number. When the water levels are in the middle range(-30cm below original
bench marker), there are the largest number of water birds of Family Anatidae. As water levels rise
to its highs, it will cause a 20% decrease in the number of water birds, indicating that the Family
Anatidae need exposed and shallow wetland areas. Since wetland at any water levels could
provide enough swathes of deep-water-level residence location for Platalea minor, the fluctuation
of water levels at the wetland doesn’t significantly influence Platalea minor. Finally, it is
recommended that a middle water-level should be maintained as its maximum water level for
Yongan Wetland to ensure the diversity of birds around this wetland.

FRSEEE (Key Words) | {14245 (Habitat Management) ~ 7K & E££5(Waterbirds Assemblage) -
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A Feasibility Study of Marine Farming: Cage Culture in Thermal Discharge Channel
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Abstract

Linkou power plant 1s one of the power plants that have been renewed 1n recent years. Smce
the power plant uses sea water for operation of flue gas desulfurization (FGD), the thermal water
discharge of Linkou power plant features not only higher temperatures, but higher concentration
of sulfate content and lower number in pH value. In order to evaluate the quality of the thermal
water discharges and the feasibihity of marine fish farmung, a floating fish-farmung cage was
mstalled i the thermal water discharge channel for experiments of aquaculture. Three species of
fish - mcluding gentian grouper, Japanese seaperch and black seabream seaweed and oyster —
were selected for aquaculture. The results showed that the sulfate concentration and the
temperature of thermal discharges were 100 ppm higher and 5~6°C than those of the normal sea
water respectively - with pH value of the discharged water at about 7.1. The gentian grouper grew
more rapidly in winter probably due fo the higher temperatures in the thermal discharge channel.

4 #8 55 (Key Words) : 3E#HE/K (Thermal Discharge) ~ J&£44355(Marine Farming) ~ 7K Z 258 (Aquaculture) ~
7K 5 (Water Temperature) ~ #ERE S BE(Gentian Grouper) °
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The Research of Reducing FGD Raw Water Consumption by Cooling Flue Gas
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Abstract

The purpose of this study was to use FGD wastewater pre-cooling to reduce the amount of raw water
evaporation, aiming to reduce raw water consumption of limestone FGD system The pilot test results —
through use of actual desulfurization tower operating parameters - are as follows:

(1) Conduct shell and tube heat exchange heat basic test: no condensate liquid and no benefit.

(2) Conduct gypsum FGD water consumption test: The basic experiment shows that the capture efficiency
of demister has significant nfluence on water saving.

(3) Conduct gypsum FGD water consumption test while undertaking flue gas cooling through wastewater
indirect contact: no condensate liquid and no benefit.

(4) Conduct gypsum FGD water consumption test while undertaking flue gas cooling through wastewater
direct contact: There is a lot of condensate liquid - most of them being a contribution from the alkalinity
in the wastewater, and very limited amount of them being a contribution from temperature cooling.

The contact simulation results show that the desulfurization efficiency would increase with the
increase of the pH wvalue and the ratio of liquid to gas. The higher the inlet temperature of seawater or
waste water, the lower the desulfurization efficiency. The overall water saving will increase with the
increase of the liquid-to-gas ratio of seawater or waste water; but when the liquid-to-gas ratio increases
to more than 20, the trend of water saving tends to become flat. In terms of water saving, the simulation

results of the scrubber are better than those of the spray tower.

FR#EER (Key Words) : fiff#g/K (FGD Wastewater) ~ — % (L7 (Sulphur Dioxide) ~ HEEEHR A7 (Flue Gas

Desulfurization) ~ ‘7 K4 (Limestone) ~ #5#¢(Simulation) °



administrator
文字方塊
回頁首


T Bk R T R K B AUR B VT AT MR A

Feasibility Assessment of Zero Discharge Treatment of Refractory Wastewater in Power Plants

FER 1% 55 & * R B>
Tsao, Chih-Ming Fu, Bi-Li Wu, Chun-Shian
=

DRI HE FE R H R I A B R PR ATEME [ R AR R BS > SR PR P AL o 7 e i i 1 e = i o
HFEK - AR R ERCEHR BN V)R - MERE PO AR ERAEL = T Z PR
R e i B B IR ACE R - RMERE R E R B /K e L 2 7oK > AW A E SR e AT
ZHERETRHE RS - SUERAEREUR - & T UEEREF GRS LAt ENE - TR IE
i o e R LR D RE - B AR AR - SR LRE e B BR R aT - TR
HETE P FI PR 2 BR BB IR AR G T B (RIS B I 7R ST A Pl B B I S 2 SR B E /R B - FEFP e iy
e i B 2R /K T [ E Ry FGD fIfG7K » SOt B s i Ve R (o0 A BRI /K iz R 5 .
FEIREEIRRE R Rk 28 SR - IREE IR Bk pH EARMERF e R - SRR Al ml T
£ 266.8 ys/em - BRARER RIFEMERERE - [ERERMIER] T E fita K -

Abstract

In response to the increasingly strict requrement for desulfunization wastewater treatment
a power plant, this study conducted an on-site evaluation of zero hiqud discharge (ZLD)
pre-treatment. Regarding the pre-treatment evaluation, the test results showed that the process
should consist of the membrane softeming and concentrating function, with retention of the heavy
metal removal module. The membrane softening procedure should be of multi-stage design, and
the membrane concentration procedure can be of multi-stage or cyclic design. At the final stage of
evaporation and crystallization, the ammoma recovery wmt should be added. The product of
membrane system and distilled water can be recycled for use as FGD feed water. For the waste
water treatment of boiler caustic cleamng, a vacuum dehydration drymg device was used to distill
the wastewater under reduced pressure. After treatment. the pH value of the condensed water
remained i the designated alkaline range, while the conductivity decreased to 266.8ps/cm. The
concentrations of other components were at the very low levels, and the distilled water thus could
be used as the make-up water.

RE#EER (Key Words) : #EEEHR 7 (Flue Gas Desulfurization) ~ 2£/K (Waste Water) ~ ZHEjz(Zero
Liquid Discharge) ~ 43fr(Analysis) ~ FijzH (Pre-treatment) -
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Wind Turbine Blade Repair Evaluation Technology
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Abstract

At present, a total of 169 wind turbines — either installed under the Taipower Company's 1~5
Phase Project or under the Low-Carbon Island Project — have come to operational service. 76 of
them are of the same type. Those wind turbines are installed at the seaside, inevitably confronting
various harsh environments. During the expected service life of 20 years, the number of rotations
of the blade will reach an order of 108 times, and the blades will be subject to bending moments
and vibrations caused by the load of gravity, which constitute a source of fatigue damage. Among
them, some blades have experienced the analysis for claiming damages done to six blades resulting
from Toad typhoon that hit Changhua Coastal Industrial Park, leading to the establishment of the
wind turbine blades retirement period calculation; and 23 wind turbine blades at the Changhua (1)
wind farm have undertaken consequental treatment after having experienced surface-coating
damages; and some turbine blades at Guanyuan 1.5 MW wind farm has undertaken related
diagnostic analysis for finding the root causes of the blade break-up. Therefore, this paper aims to
establish the repair evaluation technology on the basis of the reverse engineering of wind turbine
blades. The goal is to establish the reverse engineering of 2M wind turbine blades, external 3D


administrator
文字方塊
回頁首


measurement and modal test, sectional structure measurement, blade layer distribution, blade
material, machinery and analysis of structural properties, establishment of various damage repair
strategies and acceptance criteria. For the 2M wind turbine blades, the laminated materials,
stacking order and fiber angle were reversely reduced, and then six kinds of case modal analysis
and damage analysis of 10 conditions were performed according to the laminated results obtained
by reverse engineering. In the modal analysis, the boundary conditions of the simply supported
beam are set, and the results are found to be close to the experimental values. In the damage
analysis, it is necessary to pay attention to abnormal shutdown under extreme wind speed
conditions (for example, the pitch is too late to rotate), under which condition the blades may be
damaged. This study also aims to establish blade modal and damage analysis capabilities, and
complete the cultivation of relevant technical talents.

6 #8 56 (Key Words) : & /) #% % F (Wind Turbine Blades) ~ #¥ [a] T 2 (Reverse Engineering) -
712 53 fir(Damage Analysis) ~ fE8E53HT(Modal Analysis) °
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Study on the Utilization of Solid By-products in Power Plants in the Electrolyte

of Vanadium Redox Flow Battery
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Abstract

As one of the energy storage technologies, the vanadium redox flow battery has many
advantages, including ease mn the measuring and controlling of battery capacity, higher number of
electric charge and discharge cycles, lower self-discharging rate, better scalability of battery
capacity, lower operation and maintenance costs, no environmental pollution caused by emmssions,
and no nisk of being on fire and explosion. According to the prelimunary investigations, 1f 1s
discovered that some amounts of reusable vanadium resources are contained in the o1l ash and slag
of the thermal power plant. Using an appropriate freatment process, those vanadmm resources
could be recovered, which can be converted into one of valuable energy materals.

The goal of this project 1s fo utilize power plant’s solid byproducts mn the electrolyte of
vanadium redox flow battery. The research was conducted through the analysis and investigation
of element compositions of power plants’ solid byproducts, recovery and extraction of vanadium,
extraction product analysis, electrolyte preparation, electrolyte quality verification battery
performance fest, and evaluation of other related research work. Fmally, we propose the
production quantity assessment method for utilization of solid by-products in power plants in the
electrolyte of vanadium redox flow battery.

FR S EE (Key Words) : {s£4E(Energy Storage) ~ 484 L8 5 25t (Vanadium Redox Flow Battery) ~ JHijk
(Oil ash) ~ &JE{EF] A (Resource Utilization) ~ Z£HY (Extraction) °
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A Study on Environmentally Friendly Materials Development for Replacement

of Chemicals Treated Wooden Cross-arms

R A * RaH*
Wu, Cheng-You Zhang, Yi-Zhang
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Abstract

The purpose of this study is to develop environmentally friendly materials that can replace
chemicals treated wooden cross-arms and to consider the reutilization of fly ash as well as its
applicability in serious salt damage or contaminated areas. In order to achieve this goal, different
matrix of fly ash plastic composite material was prepared; and tests of material properties
-including mechanical properties, physical and chemical properties, electrical properties and
weathering properties - were conducted. In addition, insulation coated light steel cross arms were
developed in this study. The results reveal that ASA plastic and fly ash has nice compatibility, and
that it could be used as a potential composite material candidate through the enhancement of glass
fiber and embedded metal tube. The composite material (containing ASA + PBT + 30% glass fiber
+ 10% fly ash) - with its characteristic of good resistance to high voltage tracking and satisfying
the requirements of mechanical strength for crossarm material — could be another option.

At present, commercially available fly ash plastic crossarm, whether it is solid, hollow or
embedded metal tube products, cannot be used as wood crossarm alternative material due to the
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fact that flexural strength of its products cannot meet the specifications of TPC for wood crossarm
material.

Light steel crossarm has sufficient mechanical strength; but has its limitations in use due to
lack of the anti-corrosion ability and no insulation ability. To overcome the problem with bending
strength and creep of plastic-wood crossarm, a solution was recommended, in which light steel
crossarm acts as the backbone with plastic coating for electrical insulation. The HIPS coated with
fluorocarbon resin insulation light steel crossarm developed in this study is a potential alternative
crossarm material for use in corrosive and seriously polluted environment because it can provide
effective leakage distance to resist insulator’s flashover under 22 kV high voltage condition.

EE@@%EI(Key Words) : #2577 =/ Environmentally Friendly Materials) ~ TR ¥ K53 (Fly Ash
Plastic Crossarm) ~ HIPS+5E Z 615 28 & 42 4% i 78 B i i 32 (HIPS Coated With Fluorocarbon Resin

Insulation Light Steel Crossarm) °
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SCR de-NOy Catalyst Performance Tests and Quality Management in Thermal Power Plants

¥EE FRE ko g AR
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Abstract

Selective Catalyst Reduction (SCR) 1s currently among the most mature and widely used
methods mn engineering applications. The principle of reaction 1s to convert NO; of flue gas mto
clean N; and H;O — a chenucal reduction reaction through reaction of catalysts under a certain
temperature and O, concentration. Due to increasingly strict environmental regulations, the
demand for those chemical catalyst products has been increasmg every year. However, there are
many catalyst producers and the qualities of their products are found to be uneven. As a result, the
purchase of new catalysts and the management of catalyst quality are very important for effective
power plant operation. This study selected five catalyst brands that have been used mn Tarwan
Power Company to conduct tests of catalyst performance. This study also conducts tests of catalyst
thermal stability and chenucal poison resistance to simulate possible catalyst deactivation in actual
power plants. By comparing catalysts among different brands, we can know each brand’s
advantages and disadvantages. We can also use it as a tool to evaluate and predict the lifetime of
the catalysts. Finally, this study also provided “Guideline for the testing of SCR catalyst and
quality management” as a reference for users to set up purchase specifications and evaluate
catalyst lifetime.

B8 555 (Key Words) © it/ 4 (Catalyst Activity) ~ fiuh¥(De-NOx) ~ FdnzF (i (Lifetime Assessment) -
%75 (Deactivation) °
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Research on Performance of CO; Solid Adsorbent with Property Modification
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Zhuang, Zong-Yu Shen, Wei-Chen Huang, Ya-Ling
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Abstract

In the report of NOAA in November 2018, the average CO; concentration in the atmosphere has
risen to 408.16 ppm. In recent years. the liguud MEA method has been the mainstream carbon capture
method internationally. and the advantage of solid adsorption process is that it doesn’t need the use of
solvents. thus reducing the energy consumption m a CO; capture process theoretically. In this study.
MCM-41 was synthesized by the traditional or microwave hydrothermal method. and compared with
different 51 sources (Fumed silica. TEOS, Sodium metasilicate), with different base (TMAOH, NaOH).

In the traditional hydrothermal synthesis, the optimum synthesis strategy 1s to use Fumed silica as 51
sources — together with TMAOH as the base, and the BET specific surface area can reach 1174 38+10.20
m2/g. In the pore expanding part. the synthesized condition 1s 120 °C. 72 Hr. which can increase pore
size from 0.28=1.71 A to 82.17 A_ but the BET specific surface area may decrese to about 13.1~38_6%.

In order to reduce the hydrothermal synthesis time to 40-80 mins. this study synthesizes MCM-41
by the microwave hydrothermal method. After the improvement test, the BET specific surface area can
reach up to 10109264 948 m2?/g In a 4 bar condition, MCM-41 per kg can adsorb 1.44=007 mol of
CO;. The order of influence among various factors on BET specific surface area i1s: microwave
hydrothermal pH value> stirmng time™ microwave temperature™ microwave time.

BE 82 55 (Key Words) :© — 4 {L 1% (Carbon Dioxide) ~ MCM-41(MCM-41) ~ 7K #4;7 (Hydrothermal
Synthesis) ~ f8UR 7KZE(Microwave Hydrothermal Synthesis) e
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Study of Regeneration Technique of CO, Absorbent
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Abstract

The chemical absorption process is the most widely adopted approach of carbon dioxide
capture. The rich solvent (solvent after CO, absorption) needs to be regenerated by stripping
process for repeated usage. The large amount of energy and steam consumption during solvent
stripping is a bottleneck for chemical absorption process development. In this study, a mix of
MEA (monoethanolamine)+AMP(2-amino-2-methyl-1-propanol) blended amine solution is
selected as the rich solvent to conduct the stripping test. Considering the stripping efficiency and
heat duty, an optimized condition is proposed. The performance is compared with that of the
baseline absorbent, MEA solvent. Also, the mass transfer phenomena in the packed-bed
stripping column is discussed.

A minimum heat duty for stripping CO> from MEA+AMP solvent is obtained under the
condition of liquid volumetric flow rate at 0.3 L/min. The heat duty is reduced by more than
20% by replacing MEA with MEA+AMP solvent. The steam production rate does not rise
significantly when the MEA+AMP concentration is increased. To operate at a higher
concentration of MEA+AMP solvent at higher reboiler temperature and lower volumetric flow
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rate, a higher P value is found, which means that more CO> can be stripped by the same amount
of steam.

By the thermodynamic and fluid dynamic calculation, the overall mass transfer coefficient
(KLa) of CO; from liquid to gas phase is primarily determined by the volumetric flow rate of
solvent. The KLa in MEA+AMP solvent is two times that of adopting MEA as solvent, showing
that the former has a better stripping characteristics.
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