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= CHO mooeis can be ased o estmals he
flenw inclinations ovar s site.

# Varous topographies| sinuscidal hil)

# Various model configurations (vanous
wind spead and shearvalues tubulence
levelsand atmosphenc stabiliies)

# Marious remote sensors (R3) locations
{bias sensitiving

& § |
¥
7

1. Analysis and

comparnson of
fadial wind of all
line of sight (L2S)
fales

Z Characterization &

classification of tha

complesly of the
wind

3. Calculation of the

firal word speed
yElue

B 16: T4 G A8 L8t

Mean Wind Speed a1 All Helghls (Plains Region Site)
okl A whion i s b e

Wind Speed Comparison Summary

Tt
| 40m | Bam 80 m 100 m
e Arvermarmieisg T
- Qrientation [deg] | " o = Mount
Anemometer | NRG NRG Risa Risa
= 1 type | w40 L i) P2546 | Pz546
E o} Cidaremanwind | rs2 | sz | a8 | wae
E—r 2 — spead [mia]
= o b /| Mast mean wind
| ¥ ik s 7.38 B.O4 B.T7 927
Mumber of 10-
« min Records for || 3,895 | 3591 | 3.585 3,577
e e Comparison
H —%—L rapa YW T 4
| =% —hast Average Wind Speed Prcent | 195% | 225% | -o08% | -oE7T%
) - - ~ . Difference [%%] i 3 i
a & 4 ! B [=]
Pelamn WAt Spead fovo]
Mean Wind Speed & All Heighis (France Sie) -
wmf ! Wind Speed Comparison Summary
ual 38 m 60 m EO0m
| Anemometer
o Orientation [deg] Y 185 5
o Anemometer Type | NRG #40 | NRG#4p | 190
- " P2546
x
i :}' Lidar mean wind 784 8.0 8.54
i | ' speed [mis] ' : :
| Mast mean wind
ol arsud s] T4 318 8.57
k- - —— Number ef Recorcls
- t:ﬁ?z::::rw\:\:”f:rl for Comparison Rl ] 3319 3318
% R ST O3 : = Percent Difference [%] | 265% 0.24% | 035%

E17: ML FENRELER
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Ground based Lidar

P Proased [~ ]

pxcaiant coialalion belbesr S50 shem. Messded ot apesd
[f0em andt §idzr masslned wnd speed, One wear mearuramant o0
FIRD 1 [Corlesy of DEVA GinkH), Platfoom Wertical profe:,

Range: 41 - 300

Ti-femragad Somal Sl

1415
&=
LB (5
:|l.

L |
_- |-. I. i LR ||.H. |._| | I -

¥
"

B

i — oup
Indar
£ 14

1 g [

Macelle mounted Lidar

Paowvsar gurea qivar by nacslla Lings e omet mast mountas cup Maonar o al ),
Range. 40 - 200m

Lidaron buay

Ceeuzng Wre dpsad o ghi §00n
b i e e — i

ORI B R

Winad speed comedalit setaend (v Lidai of Baoe aned 8 i efersace Lidar losatasf an
apifom Cannesy of 30}, vamizal pro filar Rznge 20 - 300m

Bcanning Lidar

= S0 asso SEMCnLin COMPar sar 1o grou nd based
deavices

= The constnection of the wind farm thanks ko their
capability 1o measure e wind away rom the
devic e and on large surface s (Eeveral lkim?)

- Wak=angnlysis, as the phenomana isnal pededly
uncarstood and the cxasting medels are showing
e Lemitalions

> Paowesrcurve by placing £he cavice on the aveilable
pEalfarm ai the hase of the weind fnrbina anc by
scanning atthe rotor level af the distance
sugaEsted hythe standands

> Range: 1 00- sudlm

I Budiget range for varkous wind measurements solutions ]

Brmnd! plotforr Ermald platiormn Blasoy - LICIAR
allm mest. - ILIOAR LIDAR sand slone availabla
SN 2AMESS
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Site
Prospecting

Measurement
Campaign

Lang-term
Extrapolation

Microscale
herizental
extrapolation

Micraseale
vartical
extrapolation

Wind Farm
Den

ign

IEC !
Clazsifization
(Vref)

Traditional Approach

Cartographic survey + onsite
evaluation

Onsite reference mastas
close ax pocsible 1o the hub
height and savaral additional
shorter maste (in large sitas)

Correlation with nearby
historieal obsarvations

Linear medel, near-neviral
cenditions

Define most likely wind shear
baced on lower measurament
experience

Analytical wake modeling

measurement peri

Wref from limited (1-3
ref from limite [nds'.rears]

Tools

Political andphvsir.ﬂ
maps. European Wind
Atlas. Met office statistics
of nearby Stations

40-80 m tall masts,
aquipped with cups and
wanas

Mezzure-Corralate-
Pradict [MCP) methods

Wind Atlas Methodalagy
{WAsP)

Linaar medsl, near-
nautral andfor Experience

Wind farm design tools
bazed on \WAsP

Extrame Value Analysis
methods, |EC 51400-1

Advanced Approach
Hg&[nnﬂi wind atlas pruél.ucer.‘l.
Wi

a mesoscale model.

Integration of other feasibility
parameters in a 315 database

Velocity profile and turbulence

Tools
Mesoscele models, GIS

atform

Remote sensing (Lidar,

charactarization using SODAR[Sonic Detection
dedicated instruments and Rarg{ng catellite
images for offchore) and
SONIC aNeMOMmeiers
Onzite virtuzl mat mast with Phyzical/zstatistical
historical and homogenaous m:aiin% from large
wind speed time series sealereanalyses
aduced by meotoffices
fgcmwr, NCER/NCAR)
Nen-inear model, different CHD solvers, turbulence
stabilities, built-in forest meadel calibrated with
madel sonlc measurements
Frofile calibration based on Remote sensing + CFD
remote sencing and CFD
eling

Buili-in wake effects CFD

Wind farm design tools

model based on CHD solvers
Onsite virtual met mast with ExtremeValue Analysis
storical homogensous wi method: applied to
spoad time serlas downscaled long-term
wind statistics
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B 20 FHBIALLARER INE 24 - BT AR AHE

ARFHEAESBERENRABaESETHLGAEBE - 82X
FHHMIEZ BRI LAAERM I B ACHBERERS &
HEITALETHOERG AR RAERENR R HYBLARERT
REIE -FHHETRBIARRFARNELE AL BLARSEHE I ELSE
iR FHTLAREHR I 2P AR R20ME - AR E -

RITRMARLIE
1. Brief Introduction of CSE{Prof. You-Lin Xu Head of Department)
2. SERANBEEHBREAMENFEAN(E TEHEE)

3. Research Institute for Sustainable Urban Development (Prof. Jin-Guang
Teng)
4. Dynamics of Straight-bladed Vertical Axis Wind Turbine ( Prof. Song-ye
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STRUCTURES
DESTGN MANLUAL
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& i e (PFAS
g (Silica Fume)

YYYY

o s SRR L & IR AR
2% FE 60 Mpa
{2 3% 2 s0mm

H &k EE 0.25mm
sk e bR 0.35
KR G E 490kgimd
G2 R 35%
i A 6%

+ 4% 551 48 h
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3 hr RAERBEHE

FHRFIRELTEFLEDANASGHERRFEER AL &3
# The SHM&SES is composed of four integrated systems

[ structural health monitoring system (SHMS)
[ structural health rating system (SHRS)
[ structural health evaluation gystem (SHES)

[ structural health data management system (SHDMS)

#  Structural rating approaches and criteria
Criticality and vulnerability ratings are used to rate the structural
conditions of components.

O e criticality rating is basing on five criteria, namely, Cl-alternative

load paths, C2-strength utilization ratios, C3-remaining fatigue life,
C4-known or discovered defects but not serious enough to warrant

23



immediate repair, and C5-failure modes/mechanisms;

O The vilnerability rating is basing on three criteria, namely,

V1-corrogion, V2-damage and V3-wear.

1 The combination of these two ratings or the synthesis ratings will

provide the basic information in establishing the priority list for
planning and scheduling of bridge inspection and maintenance

activities.
O an ratings of structural components, including criticality,

vulnerability and synthesis ratings, should be calibrated/updated once
per five years or in case of any major events occurred in the bridge

during its in-service period.

Total Mo. of Sensors : 1571

Tsing Yi Tower :
ol

< Fixed Sero-Type Accelercmi
s Temperature Sensors (438)
—— Dynamic Strain Gauges (678)
4 Static Strain Gauges (160)
o Global Positioning Systems (10)
+=——=Displacement Transducers (24)
=M Buffer Sensors (40)
@ Bearing Sensors (48)
@ Electro-Magnetic Sensors [32)
<4 Barometers, Rainfall Gauges & Hygrometers (30)
£ Corrosion Cells (33)
" [> Digital Video Cameras (20)
WIM Dynamic Weigh-in-Motion Stations (4)

Bl 24 BLARBIREEREER A
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SIDRI A EEHAEABT LA A2 - -BF-FR LR
AL E ST AR T TR s BT - BEAS T T MRS
BE - R S EPCEAL RRPERL - BHATEHERIE
- EE - RAAE KR KA BRARAFEENEE - AR T E
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4. HBEREHILAE ZABEHF LR FELE

b. MFRFTRALEMEEE D
6. R EH AR
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RAEB R THGERBRGELARy > RELTHLERRTRAT ¥
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AREH - H0(TOn HERETEHETiE 20018 kv > BH KRB A
B EREGTRES AL EMELEFE ENEREX - BRRETR
AL 2020 FRERTRETE  FETETHEMPEE IFRLCES
LTREGRBEEE - HESLEETULSA AL ZHNELRAETR &
EEREH  BIRALE RIRETIRFA BRI HAIREIRER -

Rl A RCEHA N AT BRI E LR K R AR
1000m Ash% 4 > REFRILMIEHEHESF 4 D %kn > & H3%IEF &

13km » R A B R RG R E 4 3F 30 BURM S BRHE 23 15 B
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