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1. 5B =4E2EH] (High Resolution 3D Seismic)
2. HEHERYIFHEEH] (2D Seismic Goephysics)
3. NFLEUHEEREEEEH] (Downhole Geophysical Logging)
4. EHE R EEFE (Seismic Data Processing)
5. K JRIEHE (UXO Surveys)
6.5 4%EHE (Cable & Pipeline Route Surveys)
7. 78R HI%E (Seabed Mapping)
(SR TAZ A
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4318 S EFEELARE (Geohazard Assessment and Interpretation)
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PrEFHEDEEGEEE T0F > Gardline A EIFIAMELY 22 i > I HFREZK
TR TEERS o

MV Ocean Vantage
DP2 Geotechnical Drill Ship

Near Shore Jack UP - UK/
Europe - Lankelma

12mtr Water Depth, Modular

Gardian 1-13 - UK

16-24m crew transfer
vessels for the offshore
wind industry

7 within the UK/Netherlands

MV Ivero — North Sea

Multipurpose Geophysical &
shallow geotech — Renewables
sector

Titan — UK

Near-shore Environmental &
Geophysical Vessels 8 — 16m

MV Confidante — UK

Shallow draft Multipurpose
Geophysical/UXO vessel

4 vessels in the fleet

MV Ocean Observer — SE Asia MV Sea Explorer — North Sea

MV Duke — SE Asia MV Sea Surveyor - Atlantic

region

MV Ocean Endeavour — North
Sea

MV Ocean Reliance — North Sea
(DP1)

|
¥
[

MV Kommandor — North Sea
(DP2)

3 -1

| R, o
ﬁ |

MV Vigilant — North Sea

RV Ocean Researcher — UK

7% 19 Gardline HARLE
ERECE ¢ Gardline

ZElE NHZEBLEE Mr. Simon Redford BEAFIFETTA SIfE /T AL T
FEEAM ER4EE Mr. Roi Soage Santos #ETT /I E 38 & 75 8/ MAHRBE S -
& REEHEHF AT ELE A S E A RS P Alicat B2 E 2B EH Y 4C Offshore ~
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15000mm TopafLeg Spact

Bi# 21 f5fUacket) SERETEES
ZORACR © Ode

SIGLE TP DESIGN

COMMON TRANSITICN PIECE
AND BAY 1 AND 2

ACROSS CLUSTERS

——%f— I
VARMBLE BAY 3

COMMON BAY 4
ACROSS CLUSTERS

FOOTPRINT - D
FOOTPRINT-D

COMMONLEG SPACING
ONLY ONE PILING TEMPLATE REQURED

CONSISTERT TOP THO BAYS

FOOTPRINT - D
FOOTPRINT - D

B2 22 BEAHHYRES E AT AR RS
BRI © ATKINS
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1.5 )RR (Gravity) 1144
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RE 41.5MW 7K%E 7 38m
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&7 26 Blyth /REEET
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Array 3A
~45m water depth
~11km from shore

. Array 4

SN
3 ~55m water
: - depth
“' ~14km from
D shore
Yo~ (DS &
bfeNoAH |\ @ @\ Array 2
bl MetMast |\ « | ‘Under construction
3= S : | ~38mwaterdepth
® J +~56km from shore
0051 2 \ 3 2 &
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Kilometres
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Airtight

platform platform

Upper shaft

Field weld

Lower shaft

External concrete

Concrete roof
walls

Internal walls

Concrete slab

@ 28 = jAEE
B - bam/eDF
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EZ% 29 B AR E A
ERRJE © bam/eDF
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ivECERE R
(T B PR Bt
(il FEA e T Bt T B E S TR
(i) B R A 70 57 i
(iv) S TAZ B A DARECR - 22 T AR AZ e S0iC &
2 BT R (AWC) Z2 5/ 148
(DAWC (% HJHSRE 3 2 TSP 45 R L B S a T HLflr i 2k > /£ 1968 4
Elf-Aquitaine /AN E H X FER I Bay of Biscaye H R HREFXRNEET »
L2785 13 [ AWC TEF/KRHIERIEREE H © AWC 7101 SR EE S e IR
ZICEA THIRE ¢ (1)58(E BARERE 2 8%5T ~ () BB ~ 1A
HESE R Rrkhass - B st 2 A THm s - FE 4R (&
FATRMNAEETAE
(2) AWC Jitf T-TEI =) A RHR R RUSE 1 R i 451 B o B B 8E0H > TR F 8T
AR ~ BUE R KB BT & TR M BEHE © S9N AWC BTEHIE R
FABE > —RERUAHAE ELR - S ERS BEE - EEENE - B
FEAHEE ~ ({7 POE L BHETE A S IEE RS
(3)ta T IR AT IR s o T —4H B EE R VR FE B I AT 2 far B2 - 2240 T EB4S
T HFIFF ) B E IR LB E - $8 ODE AN HEIFRIR » AWC 2 B fE3EG
7K B 70m 2 200m > ST E R BKGMHE G AHTERC - SEFEBLE ROAR
E7K RN 3 ELIEAHRE > I IR ROBIRAV R I A & i S
AWC R I 1T o

Articulated Joint Design

The articulated joint and support consists of three main components:

*the cast articulated joint

*the upper supports to the underside of the column
| "the lower supports to the top of the transfer beam on the base
Figure 4 provides a 3-dimensional view of the steel casting (Cardan Articulated Joint)
with an estimated weight of 120 tonnes with a grade of steel adopted for this unit
being CSN 400 (400N/mm?). Figure 5 provides a typical stress plot of the casting when
¥ subjected to extreme conditions. The peak stress in this case equated to 268N/mm?,
~which is considerably less than that allowed for by the grade of steel.

% 30 SEEPALIE(AWC)
SRR : Ode

(AAWC 48T SR IL SR ISR - B T — (BT
R EA THIES
RS » RGO IR R R AT
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iR LR SR\ - ] FAVEPRESH IR/ D TIERA

iii.ODE /\T@:%%f FHRAE T BUE G AR IR 42 2 B Fzfr A B
BETT > WAL A EFEAR EBERREAA -

iv. 45 S SR EE S A B R SR EA e K o i > ELRSIR R AWC JEH 7
A KER Y B 5t

(5) TA2HFE:  FEKERYBES B BRI (AWC) (5 —TE B (EA& 5 )G

PEITZ o KB AWC ELfE FFIHEE: -

iR T (Fi /D

i EEBRERS e A 2l 5 2

iii.ﬁ?ﬁﬂ%ﬁmﬁéﬁﬁ BN
v AR AR TR

v.%ﬁ 70m £ 200m 7K B TR

In order to achieve a high producton rate, well proven modern procedures and
processes have been adopted for the construction of both the columns and bases,

The compliant vertical column units are planned to be constructed as two halt units,
which will be subsequently joined together and post-tensioned prior to placing in the
wiater for mating with the base.

Two half celumn sections, each about 45m in length,
will be constructed in the vertical by the use of variable
slipform techniques. Rates of vertical slipforming will
be about 3.5mdday, with the completion of a half
column section being in about 20 days, allowing for
end slab construction.

Figure & shows a sequence of downending a half
column section prior to transportation to the column 3
assembly area where the two half column sections g " i
would be joined together and post-tensionec.

Figure &

Once connected the completed e
base and column unit will be s wssw [T
towed either to a wet winter < * | H
storage area or directly to the
proposed site, as shown in
Figure 7.

=

Figure 7

Upending of the intended offshore site is

WL achieved with water ballasting of the base.
Jiuﬂ' At the end of this phase the units would
/

have approximately 21 metres of clearance
s above the seabed, as shown in Figure 8.

-

Dot
ao
o

Initial positioning of the units on the seabed
is achieved with partial ballasting of the
column with seawater.

Figure 9 shows the final placement of heavy

Figure 8 iron ore ballast into the 10 base cells

together with the deballasting of the
column. It is estimated that solid
ballasting of the 10 cells in each base
would take approximately 6 ~ 8 hours.

Final placement of the upper steel
shaft, turbine and blades is achieved
with the use of a heavy lift crane vessel.

B2 31 FEBIHARE (AWC)*”LE@%%%
EREE © Ode
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HIMZREE - B R PR AR Jacket)FRES & AU RUE SRR BEIL R AR ST
HiGEE MR TERZ BPA B By SUG B S OV & H AT R
(BF55H) 25K H BN BRI LIS » SepicsE n]5E HEORRIBE R RUSHTEE -

B 32 | EBAEREEHE &~ AR i
EiRIAE ¢ Smulders
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1.Smulders 7 S]{EBION A 1 R W5 UH I I8 EE (R BB Ay B i 2245
9 H 26 H FH Director Tom % Business Manager Eric /144 Smulders> Smulders
INEIRLA RN Tyne Rive ESRE4H 255 (Smulders Projects Newcastle
upon Tyne River)
(D) FZE TR EEEE =R
i 25 NG 2 B 1.65 2N EE(16500m?) ~
i AN L R 4 T ISk 4Y 10.4 4\ EE (104000 m2) -
i AR HFELY 32.5 AHH(325000 m2)E & AR AL AR EE (i T (load-out)
WAL U RLAL -
()P = B RS RE R ¢
.13000ton g EE it AE TJ
ii.50000ton A e (- EEAE
2.Smulders A F] 5B S S B R ~ R SE SRR - A
ETEROM BT AR SRLE R AH A B RS TR AL ~ YA RR P RS » 48
ERALAELAEF Arendonk ~ EEFRF L& Balen ~ EEFIIG#L7EES Hoboken
P REELELS Zary K BLER L5 E; Newcastle upon Tyne River o
(1)Smulders FEfE )T T &SRS EmE S T
i.AC S EEILEALHfE
ii.DC S EE LR
i RS TP
iv. ELiEE Jacket
V. FfE R A 2
()8 S HEE T S
(i). B0
(ii). B2 = BRI
(3)¥EE 5B & B China Steel % &{FHIER(MOV) » THEAT & R HLE
AT EEE - H AT A e R N EAE S ELERE - EE 8]
& el RS (Bl S Jacke Foundation 7 Suction Bucket) 5z iEBEEH
HhFELH 2 (Pre-Assembly) ©
3. A EIERUOMN A EG B EE 50 BERNERNEE ] » Bl 4CE
BHEREAR TR
(DFElrE+EET
(2) 05 BH A7) P
(3)= R Re L e
(4) 3 B 7 25 Wi L (SPMIT)
(5) /= Ak TG UE (F S Ik
(6)5 /K HETE K A7
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Bk 33 EfRAIEEERHLE
BERIAE - Smulders
4.Smulders /5] N EEHEE Jacket LIS 73 THRE AT{E BN EE 2% ¢
(1) FEB4EREAELL AR B - THEHE S

i._FEF4ERE EL R4S (Primary Steel with Coating)

ii.. 1 ] EL B2 % (Mid-section)

iii. Xk {4(Secondary Steel)

(2) NER4EHE{E 98 (Newcaste Tyne River)$4is f2 405 - THH B &

i S I R gy

ii. EZ4STEAN & 2R 25 (Primary Steel without Coating)

iii. [0 5 2285 (Anodes)

ivEE =R Jacket 3 K7 355 H & (Load Out)

(TSR E R 2 5 & — B R 2048 B 285 R

Seajacks 7\ E] A EE4EHH lan Robertson fif R BHE% /Y 5] DL Great Yarmouth &
(W5GH) R iR 522 T A BRI 2 3E My 23R fmak B - F2E7 488X
B EEE 2 2 B2 5 =2 EEML (WTIV of wider service)Seajacks Scylla DA
JenmEE R E IR E N 2 B2 M Seajacks Zaratan < EE{THYE
— T AE%4BEE Veja Mate Offshore wind farm67 J8&#E A R~ BEAG (XL
monopoles)ZZ4E T » SR EMEEZ 1300 AW - HATAFEN LIERIZE
5> DONG Energy fiff/& Walney Extension HY&E S ©

B 34 2 A8EREERY EH I Seajacks Scylla
ERIRIR ¢ Seajacks
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https://www.google.com.tw/imgres?imgurl=http://www.lamprell.com/~/media/Images/L/Lamprell-v3/slider-images/seajacks-leviathan.jpg?h=298&la=en&w=660&imgrefurl=http://www.lamprell.com/our-business/wind-farm-installation-vessels.aspx&docid=JbMDQ54eHlCnvM&tbnid=F7GcThTGC-WV3M:&vet=10ahUKEwjB9rC_j9LXAhUCjpQKHfPwDmYQMwhyKEUwRQ..i&w=660&h=298&bih=650&biw=1366&q=seajacks&ved=0ahUKEwjB9rC_j9LXAhUCjpQKHfPwDmYQMwhyKEUwRQ&iact=mrc&uact=8

Seajacks Scylla H A3 Fim A H i B 2458 BE Y E FHAL > 1an Robertson
PO E AT 12 6 0 B 105 oK - Scylla (434N E5 S 8 BB K s
i DP2 Jack-up BTty > EEEME RITERE R BT RO SR SRR 205 R i i
b o R = R A E R - 7E 2015 45/ EZIA Seajacks 1 TAF
BB > HARUURE ST IR Kraken - Leviathan - Hydra J% Zaratan -

HATE T & H AR Gt SR M J5 T8 FOBSREESE » Scylla HYBESELY
St i s T B R T AV K B BE 5 (XL monopiles) ~ B4 F0ELEE (Jacket
Foundation) - i EL # 461 TR FTHB H AT TS5 L AAR(T 7~8MW L2245
TAfE-

(75) S B SR B AL ORE L ) B3 A (5 5H) Great Yarmouth Je HAH BRI e S /M 4H
1.Great Yarmouth #x(FEBE) Y/ 144

Great Yarmouth fiz A L/ FEHIE 1760 S5 AR /2 (5 Bl AR EE
TSI » 1990 1% BrtAIE AR (It S SR R E 5T =AY E R AL e
BEE T ~ B - THAHSSEM FORIE A TAF -
FA AR 2 TR > Great Yarmouth WSR2 S8 BB e TS |
G ENZ O E T EEER . — -
Great Yarmouth FLFESNE R » SN Gas T2 8E RV E4EERK
A TABELYNEMHIEN T Yare JH R > HAHE LRGN TR K IUEHR
EEFEN TR B ABREC TR - S TE N Ih& B G R B E R EE
FESEEGEAEARAL E - FMIEIL SR T Gardline AHE]4N » S55MNEH 4C
Offshore /\&| ~ Seajacks /X &] ~ Alicat 2\ 5] 5z CHPV /X H] o

-

ks

[EZ% 35 FLled Bl L E ) 2 A A& (HH) Great Yarmouth

LRlAJE © www.eastportuk.co.uk

2.Great Yarmouth 7 (t55H) HH A HE FERR 5 S HC AR5 dlig /0 4H
(1)3177E Chris Anderson /148 4C Offshore /\ 5| F AR S HilE R 2
i EAERAR
HEH/GIEES 4C Offshore T AFEFTEET - 2T TH2AN - BREHEEZ
Bt~ MEREEE - M TIEE - MADEEREE - B - S4URHE - AR
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fili ~ ZHGR RS ~ BRVEHE « RBE S« BB R B
BEREEEE - TRESHRETIE - STEMZR A AR -
i A E RSO
(i).JE\ 255 B A4 e (At e g 2
(il) et E H RS
(iii). e R e O
(iv)-F2 it B P SRR P
iii. T 5 R el
(VRFRIEPREHUARE ~ BUR ~ W17 R SLiEs
(HEE N BB ST ~ A5 EET - SIfIES - U5 RO -
(2)ALAN ONEILL 7rA% RSk - BLEE A & 3D #ke ~ BUE K H A B
MNIRITHE drones HYIER] - AT AR TR (L B A A Bl i) S &
ERHEERE > RAIRERIERS Kakcttal] - FEAMIRTRIE I AR T
#k drones FEPURRVEERAOATRE S FRCERER R ELE(EE
RV ESYSa a9/ == % N

3.ALICAT /2 SI4H4CEH Andy Page 7737 i /M4 B0 BB AL 6 CTV ks 7
FEFIThEE -

=~ PR AR AR B R R R R I T

(—)EFEEER 2 B a RHE LR
1.E RS
F— A TR AEREERER © A TR REEGRE R - HAE
Zeft] Mg el B A TRAVAERM: » Ry 38 & 2 R &
Bt RETENHRERRE > RIS & FeiE5 588 H EREryH
B o LLAh > HERYEE R E R E REC A A TR B ERHETR
RS o EmEEGIVER o DISE R A St S S E R AR o FIFE
BRIV A 2w B BmEE -
2. &R EE M
FAARGFEREIAR - Fr SR E R RS IER - £
BRI ETETEY - A EAZEMERE - FERFE TN EEE
ol HEZ RS EN AR GIS 2 > Hrp T 3aHE
(1FREER  BR -~ Y -~ R - BElE [ ERRER -
(2)HhER YRR AR ¢ 2 R AE O AIZE(Multi-beam Echo Sounder) ~ {Hilf7
A 44(Side Scan Sonar) ~ #ZJJHOMN ~ JEE S (2D 2 3D)
BV TAZAEE R 2 EHE A (CPT/CPTU/S-CPTU) » #EHRFLE
(S = TP =Y SWAL YT
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CAE

4/
,ﬂ'

(4EREEER - R - R R &
()N Foiidf - Mg EIREh(MTE - A%k - HEE)  BRENEE - B

B BEES T R

Tow depth up to 8m (26ft)*

35m (115ft) acoustic range

detail as small as
Tem (%7)

b &

JEEEE

[REZ
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CPT JER=

credit: www.seismicatlas.org

Active channel
Abandoned,
backfilling
[HELLE

Bathymetric ridge
due to thrusting

Old path of
the channel

B2 36 MR NG R IR B
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% 37 (RN ]
ER}ACJE ¢ EdgeTech

% 38 ZHEBHIREE]
ERAE - Gardline
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ERNCIEESe gy es

B EFANIER R AR AR A ER - BICGHUAAR (site specific) &
FEE I E Y (Ground Model) - [iE& B ZERVHERE - FEE HUS E 2 HVER
PR E R E e - (LB B R B AR TR - L BT HIRE ~ B 5 Reif
R AR E SR - ERAIER > RENESRNT > &2 0] LIRREEEE
PES B2 (O&M) A B 5 o B A A

AERR R 0 oy AR ER Y A AT LAY M A 5 BRI A R
BILRY GIS > P aie it 7 — R R H B T UREE S R ERag
[FEIACIRHYER - BIEL TR > HUBKYJE A SR o] DI B SRR AG 0 IHS Kingdom
5 CODA #L R HIRER - R BT %E 2 MR B SR GIS 23t

BERRF 2o laR AR ERTT > BRI E AR -

£ A
HI Bk
STk
E e L&
SERIZQA/QC FRgE TR
bEE L3 (A G ISR SRR R
e B EHTAIRE

FERFr IR A R EE RBiE
ETER A 18 5 B R S

&% 39 ME AT HYRE P
% H Cathie Associates fE¥E&E R}

4 E AR
R LRSI — AR A (e B KON EL AT B T 5 e
Y5 RCER R I B 1 R » PRI 0 S 17253 T8 (subdivision) -
i EL B — - JB £ 14 R 22 R iR e A B R o0 - T2 A3 1

31



T BRI ARRGE S E » WA R TAZ S A R RS - EAE
B (E L EURA -
(1) Y AR S
(2)HEER Y A A S R RS
(3) A TAZEE RS

5. &R EEFTRER K EH
BRI EA AN ERACE - R ER R ZE AN TR - siEky3E - TiEE -
SR EHET RN AR o [FREBERIES "SR AL GIS |
JIEH K GIS B A E5 BRI 7 HBASE A 0 - {FE ERREHREERS 7
[l GIS [BMAEES » 8fEA B WS AT HE(EA] - B ArcGIS B 173 2 SR
A8 5 0 BRY)HE B SR RIAG U IHS Kingdom, CODA S IRk i &g TR AN ] Bt -
FEAMHIAME ZERER » 2R T8 25 - R ERSHVERRE ) K22/
FThoe -

RE AL =GN
MR E N ASR GIS I DUGET ~ B3 - &) H 2R ERE 2 M LAY G - 12
A DMEA &R R T e BRI - e B R R R B EE e RS
BRI f ORI TAZEEE &R - #56H GIS “P5 FREG &R - Al DUETHE
HEf 2 500 ~ e IEREUCAH SR - EE A Python BB AT
AR LIF - —EEIRERMIE - #g - CPT BIREE: - AILL GIS A
3D EHRHEERI(Ground Model)41 N [E|F= 40 :

[ElZ% 40 =4t/ iEnl
B ¢ Fugro
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() BRSSO E

RHEBION A S - e B A LG 22 A5 B FH &Y (B A T A S HAY 8-12% »
PRI PRIgSE B 4aT 80%BIOM o S5 ER I B BE SR AHRH - (4R IR 2
M ORaE 5% BPI (Burial Protection Index)i% » &S H R\ fgA A AU -
Ry BPI B8 — 7 ROT YRGS ~ ¥ 705 B0 B s R ak 5% T PR
BIEORST ~ RS 77K ~ MSEMHRBE RIS R ~ BRI R BRI K
s iR » LHERE T /BENRE SORRIYHIZE(L » R E
Carbon Trust e H T E/EEEEHE EF liF55| Cable Burial Risk
Assuagement Methodology: Guidance for the Preparation of Cable Burial
Death of Lowering Specification.
LE&ER RS
R S [ o SEREER A BIE =/ DR RS T IER
(1)K TAE S

L FRIEES R E S IR IR R - — R THE R I PR E

bF#E7T PCPT ZE/GIK 1N 5m ©

ii. 75 00 TH E B 18I PR 2 & [ P A 17 T B - B D7 =0 AT B AR B =

(Vibrocore) ~ B8 JJ=(Gravity Core) ~ ;EFEH (Piston Core)sEAFELL 5

e

iii. 2= AN ) SR E R (R AR -

(2) M BR P &

115 AT FEE 25 35 SR A 5 R R (MBES) R T J 5 A e st R R /K it
1t

i (F R 40 T P PR Y ZE P 5% ]

i i DR E B E

iv.JEE B EAEATEIR T Sm ARYITEYIREEE - [RIRf o BEA [E Y
STk

(3R EE B ST FH A
(4)7K &k
(5)Edgi il &

(6)AIS I EMTFIEI

(7)fZEMSE
(8)EE4E K~
(9) BB PSS (B FERR IR AL BR)
(10)Hi ABFFE

(1) FHECEE
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Desktop studies

Feasibility survey

Cable route
survey

Near shore and
landfall surveys

o Collect available
data from public
and client sources
Generate ‘ground
model’

Design
specification for

Bathymetry
Side-scan sonar
Sub-bottom
profiling

Possible UXO
clearance for
sampling locations

preliminary Seabed
surveys sampling/CPT
Magnetometer

o Environmental
Duration = three

months sampling and

testing
o Laboratory analysis
o Update ‘ground
model” and
propose scope of
work for detailed
survey

Duration = three
months

As for feasibility
survey but focused
on selected route
Detailed UXO
survey

Detailed surveys
of crossing points
Update ‘ground
model’

Duration = six months

Bathymetry
Side-scan sonar
Sub-bottom
profiling

o Possible
unexploded
ordnance (UX0)
clearance

o Seabed
sampling/CPT
and/or deeper
boreholes for HDD
design

o Environmental and
geotechnical
laboratory testing

o Update ‘ground
model’

Duration = three months

B 41 SRR AP B

BERAA
2 JE\fE A JE 4557 (Risk Register)
TR R
(EblEE RN =5y oy
(1) & 2 g
i, [FEY) %8 (Sediment Mobility) >
(i) EZ&L % (Mega Ripple)
(ii)iD)K7 (Sand Wave) : /[NFA 25m
(iii)> M (Sand Bank) : /]NA 50m
ii. R EE)
il. R JES 2 )

BB -
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B 42 WD HI R
BERIFE © Cathie Associates

(2) A\ s g
LA/ T /A R R BRI ]
i AE BB/ EEER mRE
iii. EC13E4R /A (Benthic Fishing)
v ¢ A AIS IEERTPRERL > RIDL TR
fEE T TR B R - (WEFR 43)

v.E EE

05 A l1s /3 askm

Legend

AlS Tracks

Fishing Vessels
—— Dredging
— Cargo
Other
~— Passenger
— Port Authority, Pilots and Crew Boats
— Tanker
Tug
— Unspecified
— Sailing or Pleasure
—— Cable Route
200m Buffer
- 500m Buffer

E5% 43 BAERSISHTERE A B
BERIFJE © Cathie Associates
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3. bR S AR

RSB RRE T S~ MR S W TR - Bk ERANEM

SRR WA T/KFELR - AOKS R EF R ARRE 1)

(=Ti0E

RS Z AT E N AR (R B BB HENRA » SR A7 b 2 (F

EERE 44) o

No. ships in Section

D ship

Pstn'ke = R:raﬁ'j: Pwd % Vh' X 8760hrs per year encident
ship
' A1
20.00% The risk from these vessels
18.00% requires mitigation
16.00% /I\\
14.00% / \ < S
traffic
12.00%
& / \ The risk from these
] .
£ 10.00% vessels is deemed
g / \ tolerable compared
S 8.00% \ to the additional
/ \ /\ /\ A effort required to
6.00% bury the cable to
/\/ 4 \ / \ / \ increased depth
e | TRvAVA
] YV UAL
0.00% —————

Vessel Slze Dlstrbmtlon

7% 44 Tkt 2 fE R~ R E B
ERIFJE ¢ Carbon Trust

HRATHL T 7R FA E 2 B4 = B A PR A R
Bl P

AAHEECR - AN R A =55

no
1o
20
an

a0

Burial Depth [m]

50

60

T

KP

= <5pabed ——Threat

Bl 45 /4B
BRI

LB

Cathie Associates
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(=)ESHENE T EA5F T #2ESHI(Pile Driving Monitoring » PDM)
BB TR ER R R IR KO S B R R (% > D ER4aRE 0 #EI DL RG
(monopile) BCETE =X (Jacket) R0 (40 T &) - MmO = » B9 FRREAG
FEEE RIK - DURF B EREERE R Z IV E T ~ RSN E IR 2K » ZAIME
MR AR ) S a T 20K W H AR SR B AR P A BUS R G IEIE - AT
T BB N2 F A T2 FEL -

Efdz(Jacket) i #5z{(monopile)

1Y HHY -
(1) AR PR A AR B s T R R
(2)a At Bk P e = g
(3R AL T A PH ST B (E AR
(4)EHEF TR B AR AE IR 55 H R B TS
(S)HTHE LA IR B (back analysis) TS - ACHEAG H B REETTRIHIE G
NETH -
2. 520
(1) RE T T B R FEE R AL Y 2 b T AT
(2)4CEAENGIER ZES ~ B8N - RIGRL K » FELURE
LB PR T F AR ARV RE &
i E G AR IR A ) AR AR B TG AR R B i e H )
.t A b 05 [ FY i ]
3IHEGES
(1)FTHEHERE o RIS B B
PDM S H FifE— 1] UG & & E T 1R 2 574
(2)EpEEagst
AR B DA A B st HRHEGES R PR IR R (ERR R A (R
HEREAE A E AR - POM BB o] P A gl (R RO S R B
AT EK -
(3) L2 B AR AEHTFT -
S MTIH B 2T A EREUR - POM BICR H] DU A s e KT R
PRI > MR IR RIA R T -
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B3 46 PDM HHLEr HHE
ERIFE © Cathie Associates

=~ BRI R R TR

(— )RR S B 2 B TRE
FEEON - BRI RECE R E S EES > W E S EEET
R - MBI BN B4 S A & A - S TARMEE T - BOM
A S EHIENAR D - Hr = S B e 2 TR - 1R
1R BRI NEA X IR 2 (i DNV-GL B EWEA i
DNV-GL E/* 2016 FH & 7 ZIHMHBAN S > EMEERED T
DNVGL-ST-NOO1 Marine operations and marine warranty (Edltlon 2016-06)
R F R BB E R TR R # S -
FEBETAR(FET - MWS(Marine Warranty Survey) {3 & B %2 HUVEM:
At > BB PAHBIEAES - /£ DNVGL-ST-N001 EAE - $fj0
MWS HYEORIRE RS E T - éé‘ﬁ%ﬁ@(#%%ii (S A] T RREIOM Y
Bl e B RO VSR AV AR - 8 P AR BRI R R A [
7|-\‘ :
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MWSSER TS
e

RS -~ -
TSRS

B s

— L HER A

AStEE (SR

fiee ~ HE
&

H R BT
ZfE%

[EF= 47 MWS ZERFTER SO {4
LRI ¢ 225 DNVGL-ST-N001

FEAE TR MESEAAME TR T2 > ML AHRR T R Rt S > &

fii -

1V E APRIE SRR A R - I EfEse s B0 -

2 AERZHIRRIREVER ~ REFVERUIRGE - URERREUSHIRE RIE ~ JRE
FPRMIART s e T77%

3. EEER SR o ELRE A EERT -

4. ZERMICE R Z B ~ st EFic SRk

5.5 H AL EI RS SR B HAtr S B RS ATiE sl R 2
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6. 285 H M N RS EEEETE -
7.MWS {YERE -

PRS- & E AR S N PG AR A8 B > R BUBOM R s 1 B b e
MRS EHR » WA E M (S H 20 B R ) R BN =S & A T RE JE b
T H i TR st LA SR ETA R AEAY ] TEARBIRY B I s e S S »
BRI e SR T B SR - B TR v TH AV S 28 88 B4 1T RE
HFERH -

18 K5

2 AE TR S KAEHIIE L T B8 TR HE
3. GERE B E M 2 BT TR 2 PR
AT - EREIER RS

5. BNREE (L Z47(DP) KX =N )42 5 ("black ship")
6. K K

PRAIRE R D=

8.8k ~ K

9.754¢

10.45 1R

115 s fE

12. B5H 50

13. A Fsfias

14. N E7%7K

15. N B IS BFIER

16. 24 L AT ES) -

1B E AR AL TGRS - 76 RSt THE (Pre-piling) TUOARIRHE AT
tEfEAk (Piling template) » (£ _HIERF =& DU RFM: -
1A 2 ST B B TR BRI ] » TR B R TR T BB i B2 AR
F
2 FTHEIEMGE E AR B EAGE AL DARECAESMGEE T B8R oIBR8 E

Ay

3. ZIEMEE BB L - (HIN e R BEEAE BT G A SlLE -
En AR EE R B E MRy T2 - R 5 Eaa B AR AL A
SR ZIIIEREBORBGEN ST - DUREEE/KIE M o] REERS ME A= AR
LAz

4. ETBIRAP Ry - 2GR A SRR R - — RIS - MRRZAJ T
A RORERIESE o T aZ SR AR A FEAILL 5 FERIR
S.EAEEGTEREE > RIE R I DO(E A5 (# (Mud mat)
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B 48 FIHEREMN(Piling template)
ERlAE © DEME

6. R A AER LB E A% - SUER BT B A T AAE R
FH1 AR & {5 A

FERI BB S AR - A i i (laod out) (F2ERFIES B LU T HIH -
1M - BRI E
2. A R RIS s
3. & EAYIRR L B S
4. JE TS AR A (5 B2 P K YY)
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5.7K 7%

6. & IR E » Al peR S ~ soml ~ R ~ HriTEARIOvER - TIaES
A A JE PR e L

7 BEBHRY5EE AR

8. ({1 E PR 5 1 B S I o P A A

[E72 49 JEiRASH 3
HRPRR - eurogate

HAMFE TR

LEANEEE IV - 2R E Al W TS - REgE
B ZEERA KM #ER EA G ER A BT H A E iR -
B35 2 3 4 B B Rk AR & 2 R E R EE RV E R - HlEE
RHEK TR AEEE TS -

2.{(¢#8 DNVGL-ST-NOO1 Marine operations and marine warranty JR&EIFRE »
FA /SR E IS —IE BB — 2« TERFIRIE T - RAVIATEE
TIREE S IEAR TR REREHY 60% - 3 H 28l 2@ AE o e B R A KEss
B > A A DI » SR IRRRHEREH  [EHE— (0 EEFREE
AN S R AT N B E BRI FRE Rl e s Rl A 2 - T EiERE X
FHZRERETH L - BEEH =R EE TR REGRE(MPI

Magnetic Particle Inspection)
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SUOMIGRACHT

&7 50 AR (RS F ) R S

ZRE - renewableenergyworld

(2B 38 B A b ek TR

ANE HAiE R R RS B EAINERE 0 HEEIS R FE EAR(FERN
BT HTE AT 0.5 mg/em? DL 1) 5 ik 1SO 12944 [E iR /18 » EUGE I FRFIE L
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