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— & ¥ %% #7_Marine+Warranty+Survey

=Supervision of Offshore Operations on behalf of the

Client according to the Insurer’s interests

MWS Request

Ow

Operator
TR BRERSE TR o d ke F R
FEREHT FRE A AT FEREFILNTE
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Indirect Contract
Scope of Work

Direct Contract Su rveyor
Scope of Work

* /& : GL Noble Denton, Marine Warranty Survey for Offshore Windfarms




O v e mEEmEt

. L 2 AW
soic Ship and Ocean Industries R&D Center 7_4 1 lﬁ\-% i Q(MWS)

o FLMNIL{TI R 2 ﬁf;‘ °
¢ e PR J‘» FM'@‘JE 1174
¥E X 2n H ﬁ”ﬂ Ja B
R B REFTHITENH
MWS 0% Lz &
— i (Loadouts)
— iF ﬁi%](Transportation)
— | %'z (Installation)
— = % v & (Cable Laying) il AN X
° MWS ?ﬁ'\i_ 14 = 3 ) T B F’i E http://www.offsoreind.biz/p-

content/uploads/2014/09/AREVAs-Installed-Offshore-Wind-
/4 :i ;J'ﬁ? lf(ma”ne Operatlon) 7\"\?’ Capacrfy Reaches-630MW..jpg

IE—%E NP TRE R ez RIE J!ﬁ{l—“’r—xﬁ—
xg%ﬂ?%%%&?Ho

B D P AL LR HMWSH e g
R A LA A L iR
- F -

e XA FTMWSEH B NBHES
— Certificate of Approval (CoA)

https://i.vimeocdn.com/video/523361229_1280x720.j
pg



O v e mEEmEt

soIiC Ship and Ocean Industries R&D Center

« Marine Warranty Survey
7 IAMWSES B e > 155
FHiTLA

© BIR R R Adp 2 MWS

— London Offshore kB IAMWS
Consultants (LOC) E—

— DNV GL IOC BNv e

— Mwaves

— Cambridge Marine mwayv

Marine Warranty & Engineering Consultants

— TUV Rheinland
GLOBAL

— Con4Mare MARITIVIE TUVRheinland
— Global Maritime —

— ClassNK ClassNKK MARE

15



O v e mEEmEt

SOIC Ship and Ocean Industries R&D Center Ce rt | f| C ate Of A p p roval (CO A)

Australia LONDON OFFSHORE CONSULTANTS (AUSTRALIA) PTY. LTD. DNV:-GL
m_: SLARINE & ENCIERRING CONSELIANTE NOBLE DENTON MARINE ASSURANCE AND ADVISORY
7 Vaztnar Avamns, Wast Partz. WA 5003

PO Bax 513, Wt Parch, Waster= Auseralia 6872
Talaphens =61 (08} 9322 7843 Fax +51 (09) 9486 7860

= s e CERTIFICATE OF APPROVAL
1123456 LC12345/NDC/INITIALS OF SURVEYOR

Certificate of Approval ——

SELF-E TION

ion WELL NAME, BLOCK NUMBER,

This Certificate is issued solely for the purpose of approving the | WELL NAME, BLOCK
. o NUMBER, FIELD, SEA, COUNTRY for use by “RIG NAME" for PROPOSED RIG
This operation is hereby approved to proceed. OPERATIONS, and is based on information provided to us by others as shown in the attached

study, LC12345/NDC/INITIALS OF SURVEYOR, and without a survey having been made of the
unit.

This Ceriificate of Approval is izsued without prejudice to any insurance interests or to any or

all parties concerned. For: NOBLE DENTON CONSULTANTS LTD

SINATURE
Faor and on behalf of

London Offshore Consultants Surveyor Name
Surveyor Titl
[Australia) Pty. Ltd. A e

Dated: Day Month Year

- (@ [time] on xx [menth] 2005
[Surveyor's Name]

DNV GL is the trading name of Noble Denton Consultants Ltd, formerly trading as GL Noble Denton.

Registered in England and Wales No. 05513434, Registered Office: Noble House, Tabernacle Street, London, EC2A 4AA.
emmmumcmm
| o~ ! AR, Page 1
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Page | 1
DNV-GL
Technical Review Note
Marine Warranty Survey
STATUS | Acceptable
Toc with
Comments
Copy: TRN M.
Modules:
Document Title: TRANSPORTATION REPORT
Document Number: =
Revision Number: Revision Date:
Additional Docs
Crocument
Reviewed by:
Transmittal Details:
Date Received: Date Sent Out:
Comment Class:
R Document / Tbem re| has to be revised accordin ml.nemenumed uirements
H { Them ot acceptable £ on hold - darification, response or re-submission needed
AT rocument | Ther goceptable in principle, with smmgnhin r MWS site inspection
A Document | Them is gooeptable without any critical commernts
I Comments for information — by this dass DNV GL office acknowledges certain data receipt of
uires Further clarifications (For non-critical MWS purpases or refabed issues
Nota Above classes are displayed in descending severity order. The general STATUS of the
Bane: document is to be defined by the most severs class of all below comments
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Load out, Float out, Float on/off
— Towed and Self Propelled Transport

— Launching, Upending, Positioning of
Jackets

— Setting, Piling; Grouting of jackets and
Ssubsea structures

= Marine Lifting, Lift-off or Mating:Operation

http://subseaworldnews.com/wp-content/uploads/2015/01/McDermotts-DB50-Lands-
Largest-Jacket-lift-to-Date..jpg
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Transit and Positioning of Jack-ups and
semi-submersibles
— RIigid Pipe & Flexible/cable lay.
— Pipe/cable crossing & Trenching
— Subsea structures Installation operations

— High value, Project Critical or Long lead Item I.
Cargo Shlpments on general cargo vessels

— 'Road, air or rail transpertation of cargos en- PP ——

route to Shipment load out location http://image.slidesharecdn.com/finalproject-110415112423-
phpapp02/95/final-project-37-728.jpg?cb=1302867436

https://qph.ec.quoracdn.net/main-gimg- http://subseaworldnews.com/wp-
6eda3ee35ee913428a8a8ch9f2653718-c?convert_to_webp=true content/uploads/2014/04/dsc06646.jpg
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GL Noble Denton

S NOBLE

DNV-GL

General guidelines for marine projects O0O01/ND Rev 1.1 DNVGL-
Guidelines for load-outs 0013/ND Rev g1 =1-NOO1
Guidelines for concrete gravity structure 0015/ND Rev 5.1
construction & installation

Guidelines for marine lifting & lowering 0027/ND Rev 11.2

operations

Guidelines for steel jacket transportation & 0028/ND Rev 6.2

installation

Guidelines for marine transportations 0030/ND Rev 6.1

Guidelines for float-over installations/removals 0031/ND Rev 3

Guidelines for moorings 0032/ND Rev 2.1

Guidelines for offshore wind farm infrastructure  0035/ND Rev 1.1
installation
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Table 7-1 Metocean return periods — unrestricted operations
Operational reference | Wind Wave and Current
period
Up to 3 daysl" 5 year return, seasonal 3 month return, seasonal.
3 to 7.days 10 year return, seasonal 1.year return,.seasonal

7 days to 1‘month

25 year return, seasonal
(or 10yr +0.7%(50yr-10yr))

10 year return, seasonal

{ days to'1 month

For transportation, use
reduced exposure towage
/transportation
computation (as defined in
Section 3) with a minimum
of the 1 year seasonal
return

For transportation, use
reduced exposure towage
ftransportation
computation (as defined in
Section 3) with a minimum
of the 1 year seasonal
return

1 month to 1 year

79 year return, seasonal
(or 90yr +0.7*(100yr-50yr))

50 year return, seasonal

More than 1 year

100 year return, seasonal

100 year return, seasonal
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Alpha Factor

Table 7-3 Forecast Requirement Classes
Forecast Requirement A1 A2 B1 B2 C
Wave Alpha Factor Table 7-8 | Table 7-7 | Table 7-6 | Table 7-5 | Table 7-4
Wind Alpha Factor Table 7-9
For weather sensitivity HIGH MODERATE LOW
Typically required for the _ ,
following examples. Major, e.g. S'gmﬂca'_]tj 8 Routime, €.g.
(These may vary Mating Offshore lifting Inshore /onshore
depending on the value of Subsea installation” | lifting

the structures and

Offshore float-over

Sensitive barge

Load-out (without

complexity /weather Offshore installation towing tidal restrictions)
sensitivity of the GBS Float-out or tow Jack-up move Standard towage
operations)

Dedicated meteorologist YES Not required [1] Not required
Meteorologist on site YES NO Not required Not required
Environmental monitoring

& feedback to YES NO YES NO Not required
meteorologist

Independent weather 9 9 !

forecasts required [2]

26



O v e mEEmEt

soIiC Ship and Ocean Industries R&D Center

Alpha Factor

Table 7-4 Alpha Factors for Waves - Forecast Requirement C (Low Sensitivity)

: . Operational Significant Wave Height
Operation Duration Hs<im Hs=2m Hs=4m Hs>6m
<12 hours 0.58 0.68 0.70 0.71
< 24 hours 0.56 0.65 0.68 0.69
<36 hours 0.55 0.63 0.65 0.68
<48 hours 0.53 0.61 0.63 0.66
<72 hours 0.49 0.56 0.61 0.64

Table 7-7 Alpha Factors for Waves - Forecast Requirement A2 (High Sensitivity)

\ . Operational Significant Wave Height (No monitoring)
Operation Duration Hs<im Hsg= 2 m Hs =4 m Hs >6m
<12 hours 0.64 0.75 0.77 0.78
<24 hours 0.61 0.7 0.75 0.77
< 36 hours 0.61 0.69 0.71 0.75
<48 hours 0.59 0.67 0.69 0.72
< 72 hours 0.54 0.61 0.67 0.70

Table 7-8 Alpha Factors for Waves - Forecast Requirement A1 (High Sensitivity)
Operational Significant Wave Height (With monitoring)

Operation Duration

Hs<1m Hs=2m Hs=4m Hs>6m
< 4 hours 0.80 0.85 0.89 0.89
<12 hours 0.69 0.81 0.85 0.85
< 24 hours 0.64 0.75 0.77 0.80
> 24 hours As for Table 7-7 above
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Determine cargo weight and

¢ GUIdGlIﬂESfOr marlne CoG envelopes
transportations | | |
(0030_N D) Determine route options

and seasons

Barge /Vessel selection
Section 11

> Ballasting (draught /trim)
?’]‘ Section 10.9
1T )

| | ETHEROR |
!
Met design criteria *Bollard Pull Requirements
Section 6 Section 12.2
Motion response Default motion ‘ * Tug Selection & Towing
Section 7 criteria Section 8.3 Equipment Sections 12 & 13
T T ."j » & J:'SE- Vel
| ‘ | AR R
|
Strength of cargo, grillage, Stability & Damage Other Equipment &
seafastening & barge /vessel Stability Procedures
Sections 8 & 9 Sections 10 and 19.7 Sections 14 to 23
STRENGTH OK? STABILITY OK? EQUIPMENT & PROCEDURES OK?

* = Delete box for transportations
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Certificate of registry v v v * *
Certificate of class (hull) v v v v *
Certificate of class (machinery) v v v *
Tonnage certificate v v v * *
Cargo ship safety construction certificate v v v * *
go.ship safety equipment.certifi * *
v v '
v v v
. v
v * v
v '
v v v
Ship Sanitation Control Certificate or exemption v v v
Radio certificate, including GMDSS v v
Trim and Stability booklet v v v v
Bollard pull certificate v
srotchos andshackies ]
Suez or Panama Canal documentation (if relevant) v v v v v v
Transportation or Towing manual v v v v v v
Manned towed objects
5 Load line or Load Line Exemption v v v v v v
Certificates for life saving appliances v v v v v v
http:/iwww.yagcishipping.com/mustaf https://upload.wikimedia.org/wiki | Crew list v v | v v v v
a/sertifika/Classification-Crt.jpg Tl vl vl vl v -

pedia/commons/5/51/Load_Line | Radio Certificate

_Certificate.jpg
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* FRK E: F‘#’j\};ﬂv— RATRE M et R > \'ﬁﬁpﬂlof’%
,l. ,,\‘_y N2 ]2 9“ LA ,,‘j‘ » ‘\/,
o BT AR R PRSI IR KL Fas
_— N — . 24 27 2 L > 5 g N ‘-* - —
S 2 AR F i (Unrestrlcted)ap TR N & g o 2
/
F= o
Full Single
Nature of Transportation. S Lf::,\ (B':; LB Bc?:; Lygle; | e A lE
(secs) “Roll | Piteh
%ﬁ_ﬁ" k7 1/>140 and/ 230 | nfa |<09| 10 | 20°/f 10° | 02g
s, 2| >76 and >23 | nfa | any 10 202 [125°) 0.2
. 12 # # > Unrestricted 3 <09 302
T (these values to be used uniess any ofithe <76\ on <23 |z 25 T 10 v 15 | 0.2g
RS following apply) 45 ~ 3;‘; —
<0
— <
5 <76 or =23(<25 > 09 10 255 | 250 02g
Weather restricted operations in non-benign areas | 7 any > 25| any 10 102 | 62 01g |
for a duration <24 hours (see Section 7.9.2d. For 8 <25, 10 . s | o0 |
% ;s L/B < 1.4 use unrestricted case. duld > 14| 2 10 10 19
s & )}L Weather restricted operations in benign areas @ 9 any > 25| any 10 52 | 25° | Oig
A 4 (see Section 7.9.2¢e). ForL/B< 14 use <25, % 3
i unrestricted case. 10 & 214 . 10 5 5 01g
. . Inland and sheltered water transportations (see Equivalent to
?ﬁ P\ KE‘I )}L \,:(> Sectnon792f) 11 any > 14| any | Static 0.1‘gin. both 0.0
lndependent leg jack-ups, ocean tow on own hull.
For L/B > 1.4 use unrestricted Cases 1 fo 6
, Independent leg jack-ups, 24-hour or location
{ﬁg\b-‘l—“ ) A move. For L/B > 1.4 use Case 7 or 8 as applicable
Mat-type jack-ups, ocean tow on own hull.
For L/B > 2.5 the pitch angle may be reduced to 8°
Mat-type jack-ups, 24-hour or location move.
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Matlab simulation of random wave with WAFO toolbox
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DA IR fﬁ

Bk & A (lineanNafm s H- pd BV
’Ff £ & % (Spring Mass System)4e

mz"+Dbz'+ cz = F, sin(at)

F=F, cos(wr)
t Yo bR G R R o AR A fRE R

I 1m

S

Z(t) =z, sin(at + ¢)
NP IR 0 ik U S > e44p & (phase angle)-

Input: regular wave, @ Qutput: regular motion
w, RAO, phase
-
o
2
r
~—phEse

BorBER R E IR L K RIREIEE S RAOzzi(a))
RAO(Response Amplitude Operator) - ?
RAOE 4, 3 FARRILIPHITT » s dtgis 34
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— ¥ %-#c4d 3% Pierson-Moskowitzit 2% ~ ITTCA %
B S Bk 3% - Bretschniderid 3% ~ ISSCit 3% ~ JONSWAP A 3
« JONSWAP & ¥ (Joint North Sea Wave Project)(1973 1987)
,L-ﬁéf"‘%]"h‘}\/%%i\"’ﬁ LR T 2o KR I 2 ‘H‘ = r’/%% ’fr}%—
AR ARAT 0 R AR o
— V.= Peak-Shape %%k — 4T 335533 X& 447 & (km) -

2 o . . 2/ 2 m2
S (an) = o Frexpl ()] o8t p e

JONSWAP Spectrum

a = 0.076(x) %%

o =0.07(w, < w,) 250
_ 200 A —— U=33.33(m/s),H, ,;=15(m),X=200(km)
O = 009(0)0 > C() ) U=30.56(m/s),H,;=11.5(m),X=200(km)
U=26.52(m/s),H, ,=7.5(m),X=200(km)
——-0.33 150 4 — U=18.98(m/s),H,,=5(m),X=200(km)

n = 277 % 3.5(5) X

— 9
X—?

T T T T T T T T T T
0.2 0.4 0.6 0.8 1.0 12 14 16 18 2.0
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s KPP ERAREHFZEM
EATAB B 3t T 2B
AR e AR S
o
— BUom PR B 2miR ks

ek &(Hs) 248
Z(4~9 A )Er A 95% LA
R 2 T AR KRS

« REFH (Tp) %

— V13Hs < Tp < /30Hs
—~ T4#JONSWAP:& 3t i%

23
e

90

S0
701

G0

2 50
40
30

20

il % i A 1T-TR B iR

100

10

[
5 6 7
Month

JONSWAP Wave Spectrum at Hs=2

—Tp=5.10s
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o
nd

RAO AR B RMS of Response

Motion RAOs RMS of Motion Response at Hs=2m and 5.1<Tp<7.75sec
15 15 . S 04 04
_03
—_ . = =
Eq ‘E 10 o JONSYVAP Wave lSpeclrum alt Hs=2 £ A
= E — Tp=5.10s =)
& z 0.45, Tp=5.77s 3,
5 5 A Tp=6.43s :
@ 0.4 —Tp=7.09s oY
— Tp=7.75s 5 6 7 8
0 0 =035 , Peak Period (sec)
0 05 115 2 25 0 05 1 15 2 25 2
Frequency (rad/s) Frequency (rad/s) E 0.3 o ;
1 25 —-180 % o3t
135 Y 0.25- £
_ 08 20 -80 02! 2
E = s Z ozt %
Eo0s 15 o g I,
r 3 - S 0151 1t
Z 04 =10 45
H k] — 90 01l 0 |
T 3 — 135 - 5 g 7
0.2 5  —d Peak Period (sec)
~ o ~ 0.05
0 o5 1 15 2 25 0o 05 1 15 2 25 . . 2 ’ "
Frequency (rad/s) Frequency (rad/s) % 0.5 1 15 2 2.5 15l
frequency (rad/s) =
5 8
= 1
—4 5
£ o g5
23
=2 0 .
£2 5 s 7 8
s Peak Period (sec)
oy :
0 N = 0 - -
0 05 1 15 2 25 0 05 1 15 2 25
Frequency (rad/s) Frequency (rad/s)

\RAO\2 S, (w)dw = RMS of Response

)
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o @A e A AT TR S F % TR 0 GL Noble Denton R 12 4; g
DR R HGETRAS O REIERERIEE > - R
BRA 247 o 3 iFd 2L 8L > A 324 5 B0 S KIESF2DR
S HHELIORE P A RS R 2022 FE 4 S BRIERE o

ARG 3 3% (Rol) ks 4 5638 (Pitch) |

P g detkdenE B
L E
1% #(deg) 5% (deg) (9=9.81m/s?)
GL-ND A i7 3% (& 20 12.5 0.2
SMP:+ & & % 10.12 3.95 0.167

B EE e ) RS L S w@ﬁu,
BT o dofd * afs a2t E TR B P2 RE S B R R

« F# - @& * SMP(Ship Motion Program)
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RO S
Load Case Motion Combination

1 Gravity + Roll(to port) + Heave(downward)

2 Gravity + Roll(to port) - Heave(downward)

3 Gravity - Roll(to stbd) + Heave(downward)

4 Gravity - Roll(to stbd) - Heave(downward)

5 Gravity + Pitch(to stern) + Heave(downward)
6 Gravity + Pitch(to stern) - Heave(downward)
7 Gravity - Pitch(to bow) + Heave(downward)
8 Gravity - Pitch(to bow) - Heave(downward)
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BSDS
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Eow R R & GL
Noble Denton g 3% & #:
JE’E‘ELL“@J%%?
B Rt KT EEE
£ o
_ AR
5 B i o4 ¥
b i 89.861 253.441 | [ton]
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fe & Bl 26.943 18.673 1.44

fe & B2 25 273 18.673 1.35
fe & 5.3 26.288 18.726 1.40
fe & .4 26.943 19.074 1.41
fe & #.5 25.273 19.074 1.32
i & 4.6 26.288 19.127 1.37

TP 102.411 25.022 4.09
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g e S H AR ALY MBS B4 EERAT R AR
R4 @ o
i Y e 1482
245 N/mm? 165 N/mm?2

Load Case 1

Load Case 2 217.9 Z 38

Load Case 3 283.79 = i B

Load Case 4 217.89 Z o

Load Case 5 254.17 = AT 98

Load Case 6 193.33 = AT 98

Load Case 7 172.05 e

Load Case 8 128.25 * 7 A5 ok

Load Case 8
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/j’ T "E—l FCURRENT

7 RKixiEBp

effective

Morrlson s equatlon

I:Wind-l_FwaveDrift_l_Fcurr
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. % #;% 4 (Bollard Pull)

(0030_N D) T, : Tug Efficiency
— ¥4 HEZ Te =80 — (18 — 0.0417 LAOVBP —20)(Hs — 1) %
—-10
1% of BHP Fong ¢ ABS MODU 2016 part 3
- *
Ny BI:)effective = BP Te Fyina =2P Awina [N;
o Iﬁiﬁﬁﬁ P =fV;CCs [N/m*]
—_ W”‘]d I:wavedrift - DNV-RP-H103
1
. = 2p 2
—_— Wave an’t FWaveant 8)0ng BHS [N]
— Current Fcurrent - Morrison’s equation
° atg’ 4 '%? RS ]’,/E"C; 1+ Fp = 0.5p,,CaAcurrentVérrent
_ BI:)effective > |:Wind-l_FwaveDrift-l_Fcurrent



O v e mEEmEt

soIiC Ship and Ocean Industries R&D Center

S

N = Amount of items

70 = Distance from waterline to bottom of item
W = Width of item

H = Height of item

Cs = Shape Factor

Ch = Height factor

Area = the wind area

COA; = center of area

b

o’

Item 20 w H Cs | Ch | Area | COAZ F M

m m m - - | (m2) | (m) (kef) (kgfm)
Gantry Vertical 4.15 1.2 1115 15 1 1338 972 132407 1377036
Gantry Vertical 15.30 1.2 11.06 15 1.1 1327 20.83 144457 3106983
Gantry Top 2636  21.07 143 15 11 3017 2708 82083 2278243
Deck House 1 415 10 910 1 1 9100 870 150040  140635.0
Deck House 2 415 12225 608 1 1 7433 719 122551 96364.3
Deck House 3 44518345 6401 111741 7.35 193581 1553136
Deck House 4 415 24205 640 1 /1 15491 735 255417 2049259
Cable Machine 415 6.71 482 15 |1 3234 656 79988 57857.0
Cable 4.15 18.4 100 15/ 1 1840 4657 45506 24224.0
Component 415 105 1115 15 1 1171 972 57928 60245.3
Component 15.30 1.05 085 15 11 089 1572 4836 7930.3
Cable Equipment 2 2.50 1243 1280 1.5 11591 830 3936.0 37687.5
Cable Equipment 2 1530 1243 820 15 11 1019 1940 27717 55641.4
Cable Equipment 3 7.32 1.116 798 15 1 881 1131 22035 26409.3
Cable Equipment 3 1530 1116 370 1.5 11 413 1715 11223 20004.2
Crane pedestal 415 7 120 15 1 840 475 20775 11266.5
Crane 5.35 6.35 280 15 1 1778 675 43973 32642.1
Hull 000 7817166 415 1 1 32413 207 534423  146966.2

Total

1754338.8
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Alpha Factor

Table 7-3 Forecast Requirement Classes
Forecast Requirement A1 A2 B1 I B2 k
Wave Alpha Factor Table 7-8 | Table 7-7 | Table 7-6 | Table 7-5 | Table 7-4
Wind Alpha Factor [able 7-9
For weather sensitivity HIGH I MODERATE LOW
Typically required for the _ :
following examples. Major, e.g. Slgnlflca|.1tl, €9 Routine, e.9.
(These may vary Mating Offshore lifting Inshore /onshore
depending on the value of Subsea installation” | lifting

the structures and

Offshore float-over

Sensitive barge

Load-out (without

complexity /weather Offshore installation towing tidal restrictions)
sensitivity of the GBS Float-out or tow Jack-up move Standard towage
operations)

Dedicated meteorologist YES Not required [1] Not required
Meteorologist on site YES NO Not requ'Le.d__lNot required
Environmental monitoring L

& feedback to YES NO YES NO ot required
meteorologist

Independent weather 9 9 1

forecasts required [2]
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Table 7- A

Ipha F

f

Alpha Factor

R B2 (M

v

Ope

Oparaﬂunal Slgniﬂnant Wavn Height [I"lo munltnringj

Dasign Wind Speed (V)
Operation Duration Va < 05 X V 10 year return Vi > 05 X V 10 year return
< 24 hours 0.71 0.76
< 48 hours 0.67 0.1
< 72 hours 0.62 067

\ 10 year return

=29.38 m/s
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© B4 T RER
— H & (Towline)
— #rir(Shackle)
— #4431 (Bollard)

https://upload.wikimedia.org/wikipedia/commons/thumb/6/6d/Bolla
rd_pull_idealized-2.svg/568px-Bollard_pull_idealized-2.svg.png

T R

http: //preV|ews 123rf.co m/|mages/kruwt/kruwt1208/kruwt1208000

23/14677090-Rope-tied-to-steel-bollard-on-ship-deck-Stock-
Photo.jpg
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o Z F%%4 § i=(Required Breaking Load)
— RTBL > 2BP
— Towline(3# %) MBL > RTBL
— Shackle(#rir) MBL > 1.3xRTBL
— Bollard(#-4; 1) MBL > 1.25xRTBL

Comparison Value

Towline

155mm>57mm  TRUE
Towline hook 50x5>72t TRUE
Bollards Min () > 1.25 x RTBL 72.17t > 72t TRUE

DA-master link assembly b > Shackle Pin Diameter

DA-Master link Assembly
Shackle 4 |

Shackle 2
Towline D \ Towline C g
=
—ﬂ‘@ =
N
/ Shackle 3 Shack/l;l Yo,
Shackle 5 HEES "o,
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