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This project aims on investigating the metal components corrosion prevention and control technology of the
domestic and international offshore wind power piles. It also evaluates the feasibility of foreign technologies in the
domestic environment to establish anti-corrosion, planning, and monitoring of localized, offshore piles and metal
components. In the first years, we collect the technical documents on prevention and control of underwater
corrosion of offshore wind power plants domestically and internationally. In the meantime, the water quality and
sediment analysis tests were investigated in coastal areas of Taichung (Stl) and Changhua (St2 & St3). The
prevention and control of underwater anti-corrosion corrosion are mostly carried out by the cathodic anti-corrosion
coating method all over the world.

The coating of foreign offshore wind turbines is generally applied according to the ISO 20340:2009
specification. In recent years, studies have shown that the biofilm of marine microorganisms can inhibit corrosion.
Protecting the role of metal, in addition to transmitting the anti-corrosion method, in the future, it can be
supplemented with the natural mechanism of related microorganisms for anti-corrosion treatment. Considering the
quality of the underwater monitoring system and the impact of biofouling, it should be planned to maintain and
repair regularly.

In the preliminary-selected area of Changhua sea area, the metal frame is dropped for preliminary test. The
on-site tests on metal-erosion, biofoulings, and corrosion of metal materials are planned. The water quality was
within the Class B standard in winter, the sediment size is dominated by sand, and the microorganisms of sediment
were analyzed in Stl. The microbial analysis of three sedimentation depths (0~10cm, 10~20cm, 30~36cm) was
carried out by the next generation sequencer, and 112784, 255400, 203433 sequences were read, respectively.
About 72% of them were discernible to genus by categorization, and each identified 838, 1013, and 994 species,
including the presence of the same genus of sulfate-reducing bacteria that were known to corrode metals. The
bacteria diversity at adjacent depths is similar. The concentration of chlorophyll a in the sea areas of Changhua
increased significantly (1.48~8.29ug/L) in spring, and the reason for it may be affected by seasonal and
temperature changes. The proportion of sand and silt in the sediments varies greatly on different sea areas. The
water quality, flow condition, marine organism, and density of each sea area is affected by many factors such as
tides, seasons, and typhoons. Long-term monitoring should be continued to better understand the environmental
characteristics of the sea area.
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v C 5 323 T ¥c(coefficient of uniform) » Cu 3 & F % #(coefficient of

curvature) °

. SV APANTIESE S/ Sl ik T e BRIV SRR bl 77
2 3E & 3 % ¥i(unified soil classification system, USCS)#74¢ * 0% F 44
8232 5% ¥+ ¢ (American society for testing and materials, ASTM) » R #
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ASTM D2487-92 z_ A #i% » #-97A 7 T A %5 5 :0.005mm 11 T 5 £k 2
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%55 HEBRBETEE

o E A Eh e h T e ‘
i? *“)% o ff:;:ﬁ LA B TR B TR
kK FE P (ng/L) L R el L T
4 5.0 kEFAEP v 3 7
4 10.0 & 45 k& 4 #(pH) 7.8~8.5 7.8~8.5 7.0~8.5
+ 4 50.0 ) 5.0 12 5.0 14 201
b 50.0 233 E 21T 3T 6 11T
. & 1.0 + % 45 3 (CFU/100mL) | 1,000 i 2 - -
z R 10.0 %% 0.30 - -
4 30.0 Bk 0.05 - -
& 500.0 §Fig 0.01 0.01 0.02
& 50.0 s %8 0.005 0.005 0.005
# 50.0 Fham i iy 2.0 2.0 --

5.2.4 Rk s A 4

LRSS ERFAZ RS P ET EFE T FREF AT R
FPVES R B AR AP ERLF AR ETL P L TED
?ﬁ?%@ﬁ’“ﬂ@ﬁpiﬁwoéﬁ@m%iﬁﬁﬁﬁﬁﬁ%%
<.

I Rk EofEz e 9 %3 8k 20-20C %050 R (82 7R
& 10cm M R RIS 8 N3 BREEZREFAF Y o

2. KiFtk® DNA Z BI04 33 * crMobio DNeasy PowerSoil DNA
EPE AR o 1 B & flEe A2 ok HN(RT) AR R 57 4 4
A Fw DNA » EBR K57 5 DNA

3. W& & fs4a;" & B (Polymerase Chain Reaction; PCR) *z+ p & 16S
rDNA -

4. JI* B H R AEM T A% (denaturing gradient gel electrophore sis;

5-8




DGGE) 4 #t PCR 43 2 4 4+ 348 11 16StDNA 2 & 4 o
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¥HH/E o REHE A DNA F B8 > 4ol NGS 27 4 47 0 i 38 P
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%56 HEFTHRREL

T /xE | TWD97 325k 8 A Btk fEgEPp
107.01.16 (=

4 7 /Stl 120°3030"E | 24°19'15"N o 30( : KEE KRR B
107.03.02 (7 ;

3514/ St2 120°1949"E | 24°06'02"N () K2 RR BB

9:00

107.04.14 (=) | 'K F 2 Rk &

§51v/St3 120°1124"E 24°03'36"N
X7 8:00 & iR 2 Yoo

5.3.1 1 -k F A 45

FrHm 27 BERE2EREARBFLUSELTLATEE 4
3.5-7455% o
£ 7 B ®RII07E1Y 16P (4 F )T 7(Stl) R #-KE 519
CTHrBRE3LT A -REAFTIED 22 8% X B T8 &2 pH >
;F\'\‘% A R@J‘}; if%% ‘éff’r—‘ﬁf{;"ﬁﬁf ‘ﬁ»‘f—v > ’Rii Iéfz}ﬁézécj‘z Lbﬁi ’
PRERE KT ERE P AT BERRTHRLE
B AR S EAE S MFTHPRLEFTT I AHERLIF R
BIPE > ER A 21320C2F > PR R LEXI TSR H
HE o BE R APERN PR o B A 337349 2 F 0 e
B F 6 15km 20 St2 19X 3|5 AR~ 2o F2 5 o

Hu k< %8 pH 438.0-8.1; %% 41 77.9-82mg/L ; a3t
0.011-0.012 mg/L ; "k ¥ & 4 4 ~ 45 ~ 4F ~ 42 ~ A% M3 2 iRl
1 o 3I‘!r;/,,\ IR P B ERERE SRR I,E'_ipH B E CREEZE A
Bl AR A A AE NI RHC R R B AR T £
&4 %70.047-0.11mg/L2 & » P & % ** 4R 8 ©(0.0lmg/L) - FH» 3 -
HEEBSRR T RARBTRASNFELOE LT SR
MERFEIm -
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25T kFAKERA

7P ¢ /Stl | §51/St2 351/ St3
BHip g 107.01.16 107.03.02 107.04.14
R 8:30 9:00 8:00
B E(C) 19 21.3 26
R 31.7 33.7 34.9
pH 8.1 8.1 8.0
% ¥ (mg/L) 8.8 8.2 7.9
F%2 a
0.296 1.48 8.29
(ng/L)
4k (mg/L) 0.025 <0.02 (0.012) | <0.02 (0.011)
¥ (mg/L) 0.65 0.79 0.6
Frfik @ (mg/L) --- 1160 1210
% #(mg/L) 20300 19800
#(mg/L) <0.02 N.D. N.D. MDL=0.012
45 (mg/L) N.D. N.D. N.D. MDL=0.005
L MDL=0.029
4-(mg/L) N.D. <0.10 (0.047) 0.11 ODL=0.10
4 (mg/L) N.D. N.D. N.D. MDL=0.015
4. (mg/L) N.D. N.D. N.D. MDL=0.017
& (mg/L) N.D. N.D. N.D. MDL=0.0004

=% i pE (Method detection limit, MDL) > #& & {8 430 = 2 jpl4& 22 pl T2 "N.D.” 4 7
Z_E 1 P& *T & (Quantitation Detection Limit - QDL)

B FL R e s E %2 a(Chlorophyll a, Chl-a) d = # 4=
1.48ug/L = tg3 = 3w » ¢ 4 1 8.29ug/L> & om 2t H B 548 #fv% < g
SR ZAER S RRFHFRRBE CBERI CARFR 4B ET

MR F PR LR RMR > T ARG BB 2 LD
AERTFEZ2Z- > FEEELHEL O PTG AN LSS
Mk RZERVEFFEFEDER  UREEL AR ESESF SN
A AP A ETF S o
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5324 %Kik F 7

A H AU AL P B FRRIE(S) S5 B AL R TR T8 Z R BE(ST2,
St3)i& (7 &k o 2 ¢ Stl fo St2 325 40cm fr 60cm # ;;v & R B
P(B 6.1)>St3 5 1 2 40cm F 4k g AL G ## 5 w'E {5 R 40cm
60cm & & 0 4 BT E 15 20~25cm fr 32~45cm iR & (K] 5.10) 5 =<
P s R R T IR RS 2 VR e iR o

(a) 40cm A% 4 § 3 (b) 60cm & i 4 & ¥

B 5.10 T i AR IFRC KAk FH)

% 7 Stl 2o AR ? BT (Dso) 4 ¥t 94.921~117.399 ym » T 355
JZ(Dm) /i3t 96.430~116975um > L FR S &BEBL » RLaw) 7 £
B AT B 66% » H5 ) I B E K 34% 0 4o 5.11~F] 5.16 AT o
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R
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FINER(%)

(%) |

|
IAETM‘i

gravel

L & Bt
| sand silt clay [

T {mm)

Bl 5.11 St1 40cm % F AL Sem FREFIEA Fd RE L] AW

U.S.STANDARD SIE!

OPENING IN U.S,STANDARD SIEVE SIZE NUMBER Hr IR ek 4y B ST ER

“ 1

i L
3 13 &
(%MI3NVLIY

=

gravel | sand esit | 1| elay ]

U.S.STANDAR ENING IN U.5. STANDARD SIEVE SIZE NUMBER ﬂf‘?ﬁ "‘ﬂl!!(:f!!(: SE AT
.

" * ==}

E I o8 W %

£ g [=] o

5 NE tbsp

g8

"ol wdpy D

: "

I o ) or

I i o I = " ] ;
|ASTM ‘ | orovel wand ‘ sand sitt clay I
(mm)

Bl 5.13 St1 60cm 5 kg A F Sem iFARR FISA G E M2 B F LM
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U.S.STANDARD,$

IEV] OPEPI G-:LN U.5,STANDARD SIEVE SIZE NUMBER

R RRMR S F Y

& Bt
o _e 2
2 S P
BHE 2 H
gy W o v
T E o
oo Sl o)
(%) | (%) Wi
0
PomE i e ; T
[ASTM | gravel | sand sand silt | clay ‘
firfit (mm)

B 5.14 St1 60cm % & g A 15cm iFRFE P AL G d RE B AF AL

us. STANDAD SL%V OP NIMG IN, l.‘ll§,STANDARD SIEVE SIZE NUMBER

L 5
H_ e a
e 7t
He,

7 E )
| i s
(%)

|ASTM

R ARAH R 53 P 3

b st

(%), L

sand silt

fr i (mm)

B 5.15 St1 60cm £ kB A 25cm FR R RILL T RE B AF AL

u.s. STANDA R

RD.SIEVE nglge_gn Y § STANDARD SIEVE SIZE NUMBER

gravel sand e T i day

FIfE (mm)

R R Y E S

B 5.16 St1 60cm £ B A 3Scm FR R L T MRE B SF AL
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50 A A R R T St2 4o S3 2z KA P E kT (Dso) i 3T
10.461~187.210 £ m = 10.312~12.015 g m » T o j< (Dm) A ] 4 **
16.174~176.268 zm ~ 29.129~50.471 ym > % iR ¢ B % 5 S2 &k D
Py s B A 2.60~83.73% > 5 By et B 4 4t 16.27~84.60% 0 7 8 5 £ e
LIS Ap o & () 5.17~8) 5.23)

St3 K E hE F B A 6.14~1547% > B R ehb B 4 3t
84.53~93.86% > & iF B ks ) T IEVE GiAZIE ~ 2 12+ (B 5.24~M) 5.26) °
2OPIBER R T A TS % drd 5-8~F 5-10 #ToT o
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U.S.STANDARD, N U.5.STANDARD SIEVE SIZE NUMBER AR B R 4 T A
e T e e o b . L st )T
100 e I T ’ T T ° . T T T T T T T
pu—r—u————— )

&

-

-y

H&,

Ly

iz

-

(%

T &5 | LK mud | ¥ i % Tt
lASTM | | ogme | i T Hi 1 cay | | sand silt clay
FIt (mm) fIE (mm)

Bl 5.17 St2 40cm kg A F Sem iFARR FISA G E M2 B F LM

U.S.STANDARD, SIEVE OPENING IN Ul.S.STANDARD SIEVE SIZE NUMBER BT REH F 1 43 T S

5 o
gy
s 2
®Z - I
E 4y
oF 14 i}
o (%),
o (%)

wi | ® | T md
gravel | sand T Ritcay |

L5 K fi
i ASTM | sand silt { clay ‘

fir it (mmj fritt (mm)

] 5.18 St2 40cm % g A 20cm SRR RIS G RE B AF AL

U.S.STANDARD SIEVE OPENING N |J.S.STANDARD SIEVE SIZE NUMBER R e 53 T S EE
1 e RTT T T e W T T e e T
& = 4
gl _w i
H5E 7
QS E, L sk
g M
HLA #l
2 %)
o . %),
IASTM | gravel sand S+ clay ‘ sand ! silt | clay ‘
FITE (mm) ${% (mm)
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U.S.STANDAR

D5

o I

i _ e

— R

B,

i 2

b wp
(%) L

T .:- {24 mud

‘ ASTM ‘ | gravel sand i

U.S.STANDA p(_&l_ VE QP Ql(-l!}G_J‘NKHgﬁISTANDARD SIEVE SIZE NUMBER

||
b B
v I =
0 == =B @
7+ 2 2T
B 195 it
(%) | 1. (%)
" . it il a D,
TM ' @ ] W ] BT '|
AS | gravel | sand | s | Witcay |
{mm}

U.S.STANDA JPENING N LIS STANDARD SIEVE SIZE NUMBER
-Gy T 3 T 0
L
4 _ e
=
BF.
i 2
S
= AR
(%)
s 1o 0050
ASTM B i i LR mud
gravel | sand | ®sm | B4 clay ]
FLEE (mm)

_ HIRAR R Y T 57 b

i

(%), |

silt

sand

Fr i {mm)

5.20 St2 60cm F % F AR 15cm FR R RITA Fd RE oA F AL

RGBS E 4T

sand

Hirfs: (mm)

RS HURRS FI S

¥
l sand silt

B 5.22 St2 60cm F kg AR 3Sem FRF R L A RE B AF AL
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RS SY ET A

e .
s =]
11| 3?'-- o~
5] &, :‘.
e %

Y
(%) )

silt ! clay

‘ASTMI gravel | sand | sm | 1 4 clay
b s (mm)

B 5.23 St2 60cm % B A 45cm SRR RIS G RE B AF AL

U.5.STANDARD SIEVE OPENING IN U.S.STANDARD SIEVE SIZE NUMBER B ERAH B BR Sy E AT
L]
_»
—
H e
2
H =
(%
mE it o . rm
‘ ASTM | gravel sand | sand silt . clay
$rE (mm)

Hrfit (mm)

Bl 5.24 St3 40cm FH kg AR Sem JFRE FIS AL G E MR B F LM

N U.S.STANDARD SIEVE SIZE NUMBER R R 5 T 43 b

U.S.STANDARD SIE!

silt i clay

i+ clay
FrfEt (mm)

B 5.25 St3 40cm £ kB AR 1Sem FRFERILL T RE B SF AL
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U.S.STANDARD SIEVE OPENING IN U.S,STANDARD SIEVE SIZE NUMBER

FINER(%)

P LT ra—.

%

3 g 2 & E
{%)03NIVLIY

pon]

gravel

_RHRERR A EIS

i dar |

fr i (mm

)

B 5.26 St3 40cm £ kg AR 25cm FRF RIS L T RE B SF AL

58 4¢ B Stl REPIEAITESE

% b Stl
PR IFRE 40cm 60cm
SR SRR IFR | <Sem | 20cm | <5cm | 15cm | 25¢m | 32cm
, | Do | 31.987) 42.550| 65.347| 25.381] 28.286] 32.110
% [ Do | 50.821] 53.066| 77.771] 38.632| 59.440| 49.671
4 [ Das | 69.418[ 65.881] 90.228| 58.082] 80.828] 66.565
78 [ Dgo | 76.747) 72.173] 96.019] 67.935 88.507| 73.639
<1 |Dso [100.065] 94.921[117.399| 98.490|113.274] 97.291
‘I [ Deo | 111.515]106.851]129.059]112.521]125.907]109.372
107/1/16| E # | Drs |133.628[129.898]152.062[138.329]150.369|133.108
S [D84[154.051151.020(173.532|161.506]173.746/155.178
T | Deo |176.756/173.810(197.321]187.231]200.777|179.736
2 Dy | 98.405| 96.430/116.975| 98.281|111.170] 97.921
s m [®%] 000 000 000 000 0.00 0.00
g | m | 71.69] 68.34] 85.77] 66.41] 7832 69.50
(%) B [#es| 2831 31.66] 1423] 33.59] 21.68) 30.50
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% 59

$51 7 B SI2 R AILA 115 %

% b St2

FERERIFR 40cm 60cm
S E 1S BRI IF R | ~5em |[~20cm| ~5cm | 15¢m | 25¢m | 35¢m | 45¢m
% |Dio| 26.219] 3.137| 6.686] 3.353] 3.287| 3.269| 23.110
f? Dig| 54.299| 3.387| 9.862| 4.123| 3.760| 3.707| 71.938
;T;g Dos| 92.847) 4.330] 17.118| 7.548| 6.533| 6.488|124.388
) D30 [108.903| 6.253| 25.331| 8.989| 7.516| 7.524|141.331
i; Dso [151.654] 10.461{139.999| 17.053| 12.739| 13.116|187.210
E‘ wr | Deo [169.282] 12.743|168.793| 26.490| 17.010| 17.937|208.952
107/3/2] = % | D75|200.474| 18.458(210.295(156.128| 30.434| 33.876|250.839
}'E% Dsg4 [229.396| 24.919(247.383|270.316| 67.501| 69.292|293.064
;_ Dgo [262.375| 32.758(291.714(363.327|161.596{136.476|343.982
= Dm [141.599| 16.174(127.125| 89.839| 42.734| 41.142|176.268
" ‘i T 0.00 0.00 0.00 0.00 0.00 0.00 0.00
(%)'pE F) 79.74 2.60 61.41| 29098 15.40{ 15.40] 83.73
o |#F 2026 97.41| 38.59| 70.02] 84.60| 84.60| 16.27

Z 5-10 F51- % 5 St3 AR FIEA RS

% b St3
FEEEIER 40cm

SU'E 1S PRSI F R | ~5cm |~15¢cm| 25cm

g | Do | 3.166 3.243] 3.191

# | Dis | 3.443] 3.609] 3.503

4o i€ [ Das | 4.628] 5.762] 5.778

=9 | Dy | 6.322] 6.907| 7.134

< P | Deo [10.312]11.005| 12.015

“I',. | Deo |12.671]13.560] 15.671

107/4/14 g s | D75 |18.838]20.726] 27.613

=4 |D84/26.705/30.837| 66.809

J& | Do [39.396]54.042204.621

* | Dn [29.129[34.815] 50.471

s 9 [®E| 000 0.00] 0.00

s | R | 6.14) 845 1547

(%) F 75| 93.86] 91.55] 84.53
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ZRRE e R T LR RS AR L
FAAIREA S A A S eh40cm Bk R P OF IR
= % (Polychaeta)R > £ %8 » 4- ] 5.27 #77 o

AR

Pl f‘m

2
%

B 527 St3 KEP ehrREL FVE sp.

B 5.28 A&k $k## Rk DNA 4 4 2§ = L B
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533 Rk k2 & 47

FlAh X 4728 AR E KR Y > ot EERE A Y E
* Mobio DNeasy PowerSoil DNA 3 B~3#&| & & > 13 4o KR R A
DNA Z B~ w5 85 o 385 2 5V 40T

. gk B oend KGR F & 10cm A~ %] fc & 50cc I 4 F (] 5.28) -

2. 41* DNeasy PowerSoil DNA % B-% [ % & # 4 2. & & DNA(H
5.29) o
F]E P2 DNA 3% 572 HkR > =fl* PCR F BA P %
BB AR 5 Pvih DNA A% 2 e 4 DNA » %3451 5 (SISF ¢
GTGCCAGCMGCCGCGGTAA ; 1492R (s): ACCTTGTT ACGACTT) k
2 16S IDNA #33 2l9e 123513 (515F 5 1492R ) % i& {7 PCR »
12 Taq polymerase #if & Paok 4+ 4F B #rac & £ o
A A 250 P F R Y 4 » 05u BO& fEE (Taq
polymerase) ~ 2.5ul 10X PCR # =% 7% ~ 2.5ul «ndNTP (8mM) ~ Jk &
2pmole #1513 & 2.5ul~2.5ul 7 MgCly (10mM) ~ £ {& e » 2.5ul DNA
(2ng/ul) » I 12 & 7R AT Z_25ul -
FROEREBRPBNEST  LEEF 35 Bk =+ BRESTR
5 194°C 30 ) ¥ DNA "% % 1447 ¥ (denaturation) ; 53°C > 30 #) >
% DNA #3513 %k & (annealing) ; 72°C » 1 & 20 #) > i& {7 DNA £ #
F Js(extension) ; & {5 . 72°C1®* 10 48> F a2+ 18 > LR TR
@45 4C - B~ 5ul GAPCR A% 4t lpl 6 Bend d 2k 0 & 0.8%
% By 58%% (agarose gel) ¥ 12 135 KREFTREGT AKX 30 » 48> GiELT
e ey k4 W 538 SafeViewDNA ¥ 6 4 & eJ2 {8 0 fie & #7138 * (1 DNA
ladder § #f (Bio 100 DNA Ladder of 100bp-3kbp, PROtech) » # {& **
WhRFOTHR oG IAFTHRBLE > AF P KA FEBNE B

¥ DNA o

5-25



FHPTAPELT L RS2 mERERREE - Fl T RS
o B R B—‘] DSR X %] 3 31 3+ % (DSRp2060F
CAACATCGTYCAYACCCAGGG ; DSR4R: GTG TAG CAG TTA
CCG CA)!Pig = PCR 1§ i8] » 12 Taq polymerase 2§ & f5% 48 ¢ 4F
BoArar § e

B M 25ul e F iR ¢ 4~ 05ul BOE B E (Taq
polymerase) ~ 2.5ul 10X PCR % % /% ~ 2.5ul 1 dNTP (8mM) -~ jk
B 2pmole #51F & 2.5ul~2.5ul 1 MgCI2 (10mM) ~ # {4 4c » 2.5ul
DNA (2ng/pl) » * 12 & 7 k48 & 25ul -

FORs B R GETRABM BT X817 35 B F BRI
= 194°C > 30 §) » ¥ DNA g% % 247 B (denaturation) ; 47~60°C >
30 #;> & DNA £ 313 %k & (annealing) ; 72°C v 1 & 48 27 DNA 4t
# F f&(extension) ; & {5 2 72°CIE* 10 ~ 48> F =R+ R
HWAaFALLC -2 5u 9PCR A 4ot 1ul6 ® e 4 ;{;\h’i » B
1.2%3 fig 5% %% (agarose gel) » 11 135 R¥F T Riagw A5 30 » 485
i SafeViewDNA ¥ & 4 & g2 {8 > fie & #7i% * e DNA ladder § %
# (Bio 100 DNA Ladder of 100bp-3kbp, PROtech) » # {& A% #F k%

cTApRed TR %R AT AL S (annealing) 52~60°C E A T F
IR 4 ¥ 300~400 bp cFband » B % % 2 FEH B 5 (<350 bp)iEiT o 5
WL FER 54~58°C B gk & (anneahng) B R pc % fi £ (B 5.30B) -
© 3 30~360m 2 A A AR EREAG &

it 17 NGS %A o

% ¢ & Stl g1 60cm £ ;& i Kk ? v R TR {8 (36cm F) 0 iR (T
NGS & it if & %; 5.4 64 Soill(0~10cm) + Soil2(10~20cm) fr
So0il4(30~36cm) ° - = B AR FR A W A 112,784 ~ 255,400 e
203,422 i DNA & ;IJ » W5 0.33% ~ 0.34% e 0.41%8& 2 #% 3 /
(Kingdom) o & Rk iFR s #5102 8% % 2 bil4e@] 5.31~F 5.33
s & F 0 99.10% ~ 99.34% - 98.96% B 71| & i A b (Bacteria
Kingdom) ; & 3 0.57% ~ 0.32%4c 0.62%:1 5 7| 5 v F B (Archaea
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Kingdom) ; 7 81,548(71.51%) ~ 183,833(71.98%)fr 145,466 (72.30%)
R 7R R D) 623 ~ 657 - 654 BH 5 3 54,033 (47.91%) -
122,323(47.89%) 4= 96,785(47.58%) ik F 71| sv &% 11 838 ~ 1013 4= 994
Brfh o TSR R L EHE R R AR Rl
(4-:Desulfovibrio, Desulfobacterium, Desulfotomaculum, Thiobacillus,
Sulfurospirillum, Leptothrix, Crenothrix, Thiobacillus, Clostridium,
Flavobacterium, Bacillus, and Pseudomonas %) -

¥ E = 41 pf & ¥ B (Hierarchical Clustering)» 4772 45
A RFRME 2P0l % B Soill e Soil2 4p a8 JF AR B
Hed P E 4 fS chdp i 2 Soild s iR ] () 5.34) o
BS534° 2 ppd EFRAELTRBENFBROEZTAHER -
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ORBLAWELFENTAEIEE () LERETvashEIEDNALZYIH
B 5.29 /& /& DNA F B~ kit (7%

r—

Printed on Tuesday, May 01, 2018 22:49:58 Printed on Wedne/&day -?Iay usw Zula 233 D? 3z
| i

i

(a) PCR ¥ &% % pz (b)PCR ¥ 5% = 5

B 5.30 PCR & 3 # ik
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Classification Rate by Taxonomic Level

% Total Reads Classifled

Order Family Species
Taxonamic Lewvel

B 5.31 Soill &% A2 3 DNA B 71 & & 58 =P a8 % 21 5|

Classification Rate by Taxonomic Level

% Total Reads Classifled

Order Family Species
Taxonamic Lewvel

Bl 5.32 Soil2 & i fic 2 4% DNA B 51 & & &8 (=P 80 5 % 2.1 B
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% Total Reads Classified

Classification Rate by Taxonomic Level
100 %~

80 %
60 %
40 %—

20 %

0%

King'dom Ph)fium Class order Far;'\ily Genus Spe'cies
Taxonomic Level

B 5.33 Soild & ik A2 3 DNA B 71 & & 58 =P Eu] 5 % 21 5|

O O o
Soil4 Soil2 aill

B 5.34 AR 2 % DNA FF & A 45 Wl

5-30



44

. i e
¥ X Fwmad

-%;\7
ﬁl\;‘,

AFLEAHRPN PARAL BARE EHEEFRFIHINEFHF
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PR SR 3 AR BARG R L ER SR L Bk
% ﬁ%ﬁéﬁﬁﬁ,4%#&wé$ﬂﬂwﬁiﬁwf%§$%%
BlEN A 5 AR TRE FAEL RERRE 6 AR TRE KT
2K A ATRERD B -

6.1 &%
L kA HERP KT RBE 8RB AR 2 o kT R

W%?ﬁ*@ﬁﬁ%ﬁﬁﬁ%%léﬁ*ﬁ’*H@ﬁﬁ%éi’
VAR S A K FARoHRENEREE FR RF KT
A% I ﬁ;;tﬁwk 1% K — 4 95 1SO 20340:2009 4R 4° %5 {7 #%
%P4 > 2% NORSOK » M-501 2 ISO 20340 7 5 & & eif f 3+
m*&%«ﬁ—r} FRPicERRE4r FRERKRE AL B
BIR A P TRBBER Y 2 RRFFIAIL G F
ERTREEREFEAFSHFERD  BRIGgr Y 2 0
ERR

2. d\ﬁﬂ’“mﬁﬁﬁ-“r}—g AP RABPEEE A i:wm?ﬁg??);% ARG b=
BARAEACZFEEIERBFIFHE Y iﬁ%iﬁﬁﬁﬁw%i
o BFESAFAMA AT Fod WA ERFL HRFY
EXFNESVFREIELEFIZRE RUELBRPITY BFLFY
ZAFEREHFAS EY RG22V hEARE PR
L@ 2P FRELEL5F R FRINAL L 5% 4
Desulfovibrio vulgaris ~ Leuconostoc mesenteroides 2. 2 4= ¥ # £ #r
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ﬂﬁ%\%§§%1ﬁ¥’ﬁ%ﬁﬁﬁﬁlé’%%ﬁ?ﬁuﬁ%
P2 4 p BB AE T P AT -

AL PAKRP R IARERERFEY IR T - S FEET
a%wi AP B¢ %‘iﬁﬁé%iﬂ%ﬁi a2 > BT
ZFPREPVCiREE & B o i ki F2L/iTn 4 o
%%ﬁﬁw%i%&ﬁﬁ%éﬁﬁﬁgr%é%ﬁ%@ﬁﬂ$J@
FRB TR FF WEAF AV A REr FEAARE LR

PR A BLRIER G -

AR I FAT R BIEAE T 2K E AE o wARD]
AR NGB T EK(07 E 40 14 p i) mEE
*AGEAS2 A A RHPELDAE S FTF 3612
4B FEFRERIT E PR ARV RBERF R EFE%RE S

SRy e H Rtz 4 Pl T s o
FIHF 2 FLP R RTRECH TR Sy AkEe
AR DR RLAESEF L E S 2 a kR EER Y 25
PER AP ARSI AR 2 LR 47 AR A
AT A T 96.430-116.975 um > BEREIF)E L A (F i 66%) 0 R
A TS RIS S BB R GRS AR BT R
R VESEEFRP URFERREEE  WEEFER
PR EHE SRR PR

g

FrHE > 29 B % AR EEGO SN ER)ME P55 NGS 2
R itis 3 #REE AL B2l R Fe Bauks & 4
# (4: Desulfovibrio - Desulfobacterium - Desulfotomaculum -

Thiobacillus ~Sulfurospirillum ~Leptothrix »Crenothrix » Thiobacillus -

Clostridium - Flavobacterium - Bacillus and Pseudomonas %) -
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. BEWNFAP RE FRLB2IEBREFZARTEE T 254
PLEY AITAA2 PP FRERHK TAERT L4
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KT /Bobyie—Emp5fk (Cathodic protection, CP)
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ZABRFEREREAREH IR

L BEMELRERARTIS L KBBE - ARREL
RN R F AR 2. SHEST GE M A 9 RR)
" maw 3. BHEETHEMGEMRKIBEN)

A cocsurnnnns, - BABE-AaGEAA
U pemsunamzeen > o (HERICRRE)
g 3. 648 - AABEARFK

x 1. &  BREHBEXHALKL
L EmEHERBREASE 2. @GR - AABFHRA
i 3. 4248 - #EBHR

(M5 - 2004)

EHERPH > ABAERARROHET RZ—

45 3-5




BAEAKBRERZGERX(ARN)

BATH/BEHAETH
RATHPMZR mo
BE A% 7 B 2LBS /B X A t% 80
I maseRA/RARE 3050
RAKBSEH 200
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EKENE 5 B MK LFH 200
RARSE 50
REAKBSR 400
P E RS B o B ELES @R 50
BARRE 50

MEE— .

RARBET 400
PTRE— RARBR 50
BRE RAKBER 300

&8 TEEA Y s - ITISE £347 - 2010

MERKHHERFRERL (B4)

EYT N R ALY

y%: 3 B # (um) REAET %3 I E 3 (m) RERE
ARE AFHRERE
B AU A 5 20 EP (45%) 35 540
. EP.PU 13 600 ENISO 12944
AR % 500 ENISO 12944 EP 1 800
(Polyurethane, PU)
EP, PU (44%) 4.5 320 EP (44%) =3 =450 1S020340
EP (4-4%) =3 280 IS0 20340 EP.PU oo -
= = -~ =y —
or Sy s : EP =2 600
EP (44%) =3 =280 NORSOK EP =2 =350 NI?:_{;O?K
EP =2 =1000 M-501
R 2 /B ek B
% ML @ [SO 20340:2009 | " 43
p4 1. FREYWERE
NORSOK * M-501 N
€ 1S0 20340 2. BftLik
3. EpeH .
(Seth et al, 2017)
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Momber et al. (2015, 2016)
ERTXABERRBYEN HEROEIEZAT

®  Momber, A. W. (2016)
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Valaker et al. (2015)
s BRELAVLIAR R THRERTEIHMEED -

12

3 R BKTE A 5B 3216 (2001-2017F)

Year of commissioning 2001 @ESSS0S| 2000089 2015
20095 ®
#HAKE : ~15m
B #JERE © 20-80km
3
-% .
B 2016 F1&
;‘?_ ZHBAKEF 300

Fie A 968 © 44kn

x P
F397K:3F (m)
Turbine rating (MW) 2 3 4 5

(IRENA, 2018)
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o Wang et al. (2016)
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(Structural Health Monitoring System, SHM)
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EC S A 8:30
BE(C) 19
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%
—

# f(mg/L) 8.8

& £a (ng/L)

£k (mg/L) 0.025
#4 §,(mg/L) 0.65
o % B (mg/L) -
.8 (mg/L) e
£f(mg/L)
$a(mg/L)

0.296

<0.02

N.D.
£4(mg/L) ND.

ND.
ND.

$A(mg/L)

BNz ]
48t | pse | wiyss ||
107.03.02 107.04.14
9:00 8 :00
213 26 A
33.7 349
8.1 8.0
8.2 7.9
148 8.29 A
g <0.02 (0.0}2 <0.02 (0.011)
gg. 20300 19800
N.D. N.D. MDL=0.012
N.D. N.D. MDL=0.005
MDL=0.029
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