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1 INTRODUCTION
1.1 PROJECT OVERVIEW

Crosswind, a Shell and Eneco joint venture, was awarded the tender to develop the offshore Hollandse Kust
Noord (HKN) wind farm, located 18.5km off the coast of Netherlands near the town of Egmond aan Zee. The
consortium plans to have HKN operational in 2023 with an installed capacity of 759MW generating at least
3.3TWh per year. This is sufficient renewable power to supply more than 1 million Dutch households with
green electricity.

Offshore wind farms produce intermittent electricity and balancing these dips and peaks and integrating
this electricity into the national energy system requires new technologies. For this reason, the offshore wind
farm will include several new technologies that could be implemented at full-scale in the future. The new
technologies being explored include a floating solar park, a short-duration battery storage as well as long-
term storage via green hydrogen produced by water electrolysis and subsequently consumed in a fuel cell.
The combination of these individual measures, herein referred to as the Base Load Power Hub (BLPH) will
ensure a continuous power supply regardless of the wind situation.

1.1.1 Project Location
The Hollandse Kust Noord (HKN) wind farm is located 18.5km off the coast of the Netherlands near the town
of Egmond aan Zee.

Figure 1.1 HOLLANDSE KUST NOORD WIND PARK Location Map
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The wind park

~ Egmond aan Zee

Figure 1.2 - Wind Park Details

The wind farm consist of No. 69 x 11.5MW wind turbine generators each to be installed on a dedicated
monopile structure. A 70th monopile located on coordinates E 590719.1, N 5841602.3 is reserved for
installing the platform accommodating the BLPH. The monopile structure was designed and installed by Van
Oord Offshore Wind (VooW) and therefore not part of the BLPH scope.

1.1.2 Project Concept

All components included in the BLPH will be integrated onshore on a topsides and installed in an offshore
location within the boundaries of the HKN wind farm. At its simplest, the BLPH will store energy during
periods of high electricity generation from renewable sources (a wind turbine generator and the floating
solar PV farm) and release it during periods of low generation. In practice. It is expected that the energy
stored will supplement generation from renewable sources to ensure that at least 1.0MW of power is
exported to the electrical grid regardless of wind/solar availability.

Figure 1.3 - BLPH Concept
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Electricity in the BLPH will be stored in the form of electrons in a battery energy storage system (BESS) as
well as converted into green hydrogen via water electrolysis. When the power output from the connecting
wind turbine drops to below 1 MWe, the BLPH will return its stored energy to supplement the remaining
power output. This will be by discharging the BESS, while stored hydrogen will be converted back into
electricity using a fuel cell to extend the discharge duration.

The purpose of the BLPH s to function as a testbed for the integration of energy storage technologies with
renewable generation. It is expected that equipment installed on the BLPH will operate as Normally
Unmanned Installation for at least two (2) years with no or minimal maintenance and it will have its own
independent control room with the ability to communicate with Crosswind'’s control room.
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2 SCOPE

This document deals with the work instruction to be followed for the loadout operation of Caisson frame by
crane onto Vervece cargo barge.

The loadout operation has been scheduled for June 2025, week 26.

A dedicated HIRA (Hazard Identification and Risk Assessment) has been held to ensure a correct evaluation
of the risks together with all parties involved (Rosetti, CW, MWS,).

This document, along with the associated documents, is intended to provide the guidelines for the execution
of the operations.

The site where the operation will take place is the Piomboni Yard, located in Via del Marchesato n°37 - 48122
Marina di Ravenna - Ravenna, ltaly.

CF, after construction completion, will be moved by RM trailer to the loadout area, in front of the STB side of
cargo barge, then rolled-up and finally loaded out by RM yard crane.
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3 REFERENCES

3.1 CODES AND STANDARDS

Doc. No.

Description

/1/ BSENISO 19900

General requirements for offshore structures - 2019

/2/ BSENISO 19901-1

Specific requirements for offshore structures - Part 1: Metocean
design and operating considerations - 2015

/3/ BSENISO 19901-2

Seismic design procedures and criteria

/4/ BSENISO 19901-3

Specific requirements for offshore structures - Part 3: Topsides
structure - 2014

/5/ BSENISO 19901-5

Specific requirements for offshore structures - Part 5: Weight
Management - 2021

/6/  BSENISO 19901-6

Specific requirements for offshore structures - Part 6: Marine
Operations - 2009

/7/  BS ENISO 19902

Petroleum and natural gas industries - Fixed steel offshore
structures - 2020

/8/  APIRP 2A-WSD

Recommended practice for planning, designing and constructing
fixed offshore platforms - Working stress design - 22nd edition -
2014

/97 DNV-ST-NOO1

DNV - Marine operation and marine warranty - 2023

/10/ DNV-ST-0145

DNV, Offshore substations, 2021

3.2 COMPANY SPECIFICATIONS

Doc. No.

Description

/11/ DEP 37.19.00.12

Gen - Offshore Topsides Structures

/12/ DEP 37.19.00.30

Gen - Fixed Steel Offshore Structures (Adoption of IOGP S-631-11,
Amendments / Supplements to ISO 19902:2020).

/13/ DEP 37.81.10.19

Gen - Marine Operations Requirements - Loadout, Transportation and
Installation of Offshore Structures (Amendments / Supplements to ISO
19901-6)

/14/ DEP 37.91.10.11

Mobile Mooring Systems (Amendments / Supplements to APl RP 2SK, AP
RP 2SM AND API RP 2I)
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3.3 PROJECT DOCUMENTS

Doc. No.

Description

/15/  123A90-DDL-MD-RE-01006

Monthly Weight Report

/16/ 123A90-DDL-ST-SP-90017

Structural Design Basis

/17/ 123A90-DDL-ST-SP-90018

Structural Material Specification for Topside & TP

/18/ 123A90-DDL-ST-SP-90118

Structural Material Specification for Flange & Bolts

/19/ 123A90-DDL-ST-TN-90119

Evaluating ISO and DNV approaches

/20/  123A90-DDL-TI-SP-99014

Specification for TP, Topside and Caissons Transportation and
Installation

/21/  123A90-DDL-ST-RE-90014

CF loadout analysis

/227 123A90-DDL-TI-RE-99007

CF Gr&SF report

/23/ 123A90-DDL-TI-DD-99047

CF - Grillage Assembly

/247 123A90-DDL-TI-DD-99048

CF - grillage and SF

/25/ 123A90-DDL-TI-RE-99012

TP & CF - Yard Checklist

/26/ 123A90-FDL-MT-DD-00411

CF - Loadout
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4 DEFINITIONS AND ABBREVIATIONS

COMPANY or Client (CPY) Crosswind

CONTRACTOR (CTR) ROSETTI MARINO S.p.A.

PROJECT HOLLANDSE KUST NOORD WIND PARK Project
TRANSPORT CONTRACTOR OCEAN

ALS Accidental Limit State

BESS BATTERY ENERGY STORAGE SYSTEM
BG Box Girder

BLPH Base Load Power Hub

CF Caisson Frame

CL Concentrated Load

CoG Centre of Gravity

CTv Crew Transfer Vessel

Ccw CrossWind

DAF Dynamic Amplification Factor

DFF Damage Fatigue Factors

DLB Ductility Level Blast

DNV Det Norske Veritas

DOP Dropped Object Protection

El. Elevation

EPCI Engineering Procurement Construction and Installation
FEED Front End Engineering Design

HAT Highest Astronomical Tide

HKN Hollandse Kust Noord

ICCP Impressed Current Corrosion Protection
LAT Lowest Astronomical Tide

LRFD Load and Resistance Factor Design
MSL Mean Sea Level

NTE Not-to-Exceed

oD Outside Diameter
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PAU Pre-Assembled Unit (H2 Vessels)

PBY Piomboni Yard Ravenna

PG Plate Girder

SCE Safety Critical Equipment

SHL Static Hook Load

T&l Transport & Installation

ToS Top of Steel

TP Transition Piece

uc Unity Check

uDL Uniformly Distributed Load

VIV Vortex Induced Vibration

VOOW Van Oord Offshore Wind

WTG Wind Turbine Generator

wW2aw Walk to Work

Table 4.1 - Definitions and Abbreviations
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5 CFDESCRIPTION

The caisson frame is designed to structurally connect n.2 seawater lift caissons and n.1 brine discharge
caisson to the Monopile CW70.

The support concept is that the CF form a structure similar to the boat landing frame, which has been
successfully installed by Van Oord on monopile.

The brine caisson is “piggy-backed” off the CF. it is positioned on the outside of the CF and terminates 6m
above the inlet to the seawater lift pump caissons. This to avoid, as far as possible, cross-contamination of
waste brine water being dumped overboard with fresh seawater drawn for electrolysis.

The seawater lift caissons contain submersible pumps, so the caissons must be vertical.

5.1 COG POSITION
CoG position is taken from ref. /15/, and compared with TEKLA model:

e Loadout Expected Weight 32.5 ton (16% cont. included)

A EL 415183 o
s 8]

=

o e
gLszay 3§

EL +837

CAISSON FRAME
ELEVATION VIEW

Figure 5.1 - CF COG position
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6 SITE MAIN DATA
6.1 YARD GENERAL DATA

The area dedicated to erection and loadout activities is located in the North side of YPB and the waterfront

overlooks an internal harbour area of Marina di Ravenna.

The location is free from the influence of waves and currents and the main variations in terms of water level
are only dependent on tide variation. Before loadout operation, Rosetti Marino will inform Ravenna Harbor
Authority to avoid traffic near loadout involved area during loadout operation.

The elevation of quay capping beam above M.S.L. is 1,75 m, tide tables relevant to Ravenna Harbor (see
Appendix "L" for details) show that maximum water level excursion is less than +/- 0,4 m around M.S.L.

The following Picture shows YPB location:

\\.\ Rosetti Marino Spa

& Cantiere Piomboni

Figure 6.1 - Yard Piomboni Location
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6.2 TOPSIDE LOCATION IN YARD

The area dedicated to erection and loadout activities of the Topside is located in YPB as shown in Fig. 6.2.
For detailed drawings, refer to Appendix "B".

VERVECE BARGE

CC 2500-SSL

8 ........ P LB = .. ... MAIN BOOM= 66 m e Lo
2 Z : [~ MAST=30m : :
2 N BOOM RADIUS=18m

MAST RADIUS=16m

BALLAST=0t -

e CAPACITY=108 (11M13RUNNER) | . . .. .. ... .. ..
LOAD= 32 5t (16%CONT. INCL.) - :

N RIGGING= 3t
: : 5508 HOOK= ot
| | : : - TOTAL LOAD=44.5t

. .|UF.=041 AP

Figure 6.2 - CF position on PBY

6.3 WEATHER FORECASTING ARRANGMENT FOR THE YARD

Weather forecast for load out operation will be obtained from website www.windy.it and
www.windfinder.com, during the week prior loadout operation weather forecast will be checked.
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7 ENVIRONMENTAL LIMITS

7.1 TIDE

Operation is not tide sensitive.

7.2 WAVE

Not present being in a closed basin. Marine traffic will be limited and wind wave negligible having limitation

on max wind speed.

7.3 WIND

The loadout activities will be performed with good weather conditions and favorable weather forecast. The

maximum wind speed should not exceed 10 m/s during loadout. Prior to start the load out the wind speed

will be checked by means of an anemometer (hand anemometer available on yard).

The maximum wind speed assumed for the operation is:

e 10m/s

LOADOUT OPERATION -DESIGN WIND SPEED

INPUT DATA

Max Forecast / operational Wind Speed  Vgpe= 10 m/s

Planned Operation Period T= 48 h

Wind speed 10 return period Vi0= 22.6 m/s

Alpha Factor Alfa=  0.67 - Table 2-15
OUTPUT DATA

Design Wind Speed Vges=  14.9 m/s

Table 7.1 - Wind Speed Design - Loadout Condition
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8 LOADOUT PROCEDURE
8.1 MAIN LOADOUT STEPS

The following table summarizes the main steps necessary to carry out Topside Loadout:

STEP ACTION REFERENCE

01 CF moved by RM trailer from actual position in yard to Loadout area.

02 CF roll-up by crane

03 CF loadout by crane Appendix “B"

04 Set down and shimming with wooden wedge Appendix "A"

Table 8.1 - Main Loadout steps

8.2 QUAY AND BARGE PREPARATION
8.2.1 Quay side

Activities required before the loadout listed as follows:

1. Clean off all material and equipment not strictly required for the loadout;
Check that no sharp objects will be present along trailer route;
Check that no obstacles will be present between the fenders and the barge;
Perform safety inspection;

Cordon off the area involved for the operation;

S

Disposal of all the mooring equipment close to the designated bollards and check of compliance of
the equipment itself;

7. Check and preparation of bollards and anchor points on-shore;

8.2.2 Barge Preparation
List of activities to be carried out before starting the loadout:
1. Check that grillage beams are properly welded and positioned on the barge deck and welding
adjustments/intervention to be performed if necessary;
2. Check dimensional compliance concerning grillage height on barge deck;

3. Check all barge appurtenances have been removed/installed (bollard/closure frame);
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4. Checkthat no clashes will occur between topside and barge appurtenances and / or grillages, if any

remove;

5. Preparation of seafastening materials to support work immediately after CF set-down;

8.2.3 Personnel preparation

List of activities to be carried out before starting the loadout:
1. Tool box with all personnel involved into loadout operation carried out;
2. Check radio communications (walkie-talkie and spare batteries tested);

3. Check first aids availability;
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9 LOADOUT ORGANIZATION
9.1 ROLES AND RESPONSIBILITY

A description of the functions and responsibilities of the key personnel involved in the operation is given
here below:

e Loadout Manager is responsible for the whole loadout operations. Client, Certifying Authority and
Marine Warranty surveyor representatives liaise only and directly with Loadout Manager. Loadout
Manager is also responsible for external parties interface / communication (harbor tugs, port authority
and emergency services).

e Mooring System Superintendent is responsible for mooring the barge onto the quay and for adjusting
the barge alignment throughout the load out operation.

e Intervention Team Superintendent is responsible for the intervention team equipped with cranes,
welding machines, cutting gear etc. which will be ready to intervene throughout the operation.

e HSE Manager is responsible for all the aspects related to safety including control of access within the
restricted area and the liaison with the first aid team.

e CPYRepresentative is responsible for interface with Rosetti project team, loadout manager and Marine
Surveyor.

e ABL Marine Surveyor Issue Certificate of Approval to start the loadout. (A signed copy must be handed
to CPY Site Rep prior to topside liftoff). Witness loadout operation. Interface with CPY and Rosetti as
required.

e Project Quality Manager is responsible for providing all documentation and certification required by
MWS and to ensure checklists are completed and signed off.

e Construction Manager, in collaboration with Loadout Manager is the responsible all barge / quay

activities necessary to perform loadout.

9.1.1 Contact details of key personnel

Here are the following contact details of key personnel:

e Massimiliano Brunelli - Project Manager;
mobile: +39 334 6143049

e-mail: massimiliano.brunelli@rosetti.it

o Alessandro Balzarotti - Project Structural Engineer ;
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e Wolmer Borghi - Construction Manager;
mobile: +39 366 6497967
e-mail: wolmer.borghi@rosetti.it
e Daniele Ricci Picciloni -Project HSE Manager;
phone: +39 3351225148
e-mail: daniele.riccipicciloni@rosetti.it
e Alessandro Berti -Yard Manager & Loadout Manager;
mobile: +39 338 5300679
e-mail: alessandro.berti@rosetti.it
e Kevin Sirski- ABL Marine Warranty Surveyor;
phone: +44 (0) 7442 786279
e-mail: k.sirski@abl-group.com
e Jan Duinhoven - Company Representative;
mobile +31 642048772
e-mail: jan.duinhoven@crosswindhkn.nl
e Jeroen van Loon - Floating Solar Lead & BLPH Construction Manager
mobile 31(0)6 - 43103041

e-mail: jeroen.vanloon@crosswindhkn.nl

9.2 COMMUNICATIONS

The Loadout Manager has overall responsibility and control of the operation. The Loadout Manager
communicates with the Loadout team via walkie-talkie and is the only one entitled to give orders.

The Loadout Team is in constant communication with the Loadout Manager and follows his instructions. In
case of any mismatch with expected data and conditions, each Loadout Team component must inform
immediately the Load out Manager, who is the only entitled to decide relevant intervention.

In case of immediate danger to the Health and Safety of any operator each Loadout Team component must
STOP the operation immediately and then inform the Loadout Manager.

In any case, the Loadout Manager is the only one entitled to restart the operation.

Communication among the load-out key personnel will be made via portable radio. Load-out Manager will
be linked to the surveyor superintendent in charge of continuously monitoring the barge draft, trim and heel.
The tank sounding will be read in by measuring the ullage through the manholes.
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Prior to start the operations the correct functionality of the walkie-talkies (batteries, radio frequency...) will be
checked. Each walkie-talkie will be provided with a spare battery ready in case of substitution. A dedicated
RF Channel will be employed for loadout operation.

A toolbox talk will be carried out before the load out commences. All personnel involved in the loadout, as
per the Operational Organizational Chart, should be present so that everybody understands the operation
and is aware of their responsibilities.

ltalian will be used throughout the operation. All communications with CPY and Marine Surveyor will be

conducted in English.

In the event of the operation being stopped for unforeseen circumstances, as described in this section, the
Loadout Manager will inform CPY and the MWS of the nature of the problem and the proposed corrective
course of action.

9.3 HSE REQUIREMENTS

For general Safety Measures refer to Project HSE Plan applicable revision and Risk Assessment.

A dedicated HIRA will be held to ensure a correct risk assessment.
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MABNADT., . s

Loa 1 91,440 mt / 300 ft
TRASPORTI MARITTIMI Breath Moulded 1 27,432 mt /90 ft

Depth Moulded : 6,096 mt /20 ft

Summer load line : 4,842 mt

Deadweight : 9700 tons (at Summer Draft)

Displacement : 11573 tons

Light Weight : 1850 tons

GRT : 4066 tons

NET : 1219 tons

* DECK CAPACITIES

Deck area : 2508 m’

Uniform Deck Load . 25tons/ m?

Point loads : 200-160-100 tons

Bollards : For mooring 205 KN — For towing 540 KN

Hull and Structures . Raked bow and stern with skeg. Welding according to NS 6038
Material Protection  : All steel shotblasted to Swedish standard SA 2,5 and primed

according Jotum material protection. External and internal
Cathodic protection. 5 years anode protect.

* BALLAST PUMP CAPACITIES

Tank Arrangement : 20 ballast tank served from one pump room
Pump capacity . 2x600m’
90 x 27m. 300 Feet - Flat deck cargo barge
* MACHINERY
”VE RVECE” Engine / Pumps : 2 x Mitsubishi diesel driving 2 SPP centrifugal pumps
Submersible pump : 1 portable electrical driven submersible pump for stripping etc.
Generator : One Busck 10 KW /3 x 400V /50 Hz
Batteries : 2x24V/115AH

* MAIN DESCRIPTION
* DECK EQUIPMENT

Built June 1996 o .
Builder SEVMASH — SMP Shipyard SEVERODVISNSK ( Russia ) Navigation Light + Propane Gas lantern
Owner MARNAVI S.p.A. - Naples Anchor _ . Type Stockless, weight 6300 K_g _
Classification ) ) o Anchor Winch : Brattvaag / Hagglund hydraulic winch 18 tons pull
BV - | ' Hull, Pontoon, No Propulsion, Unrestricted Navigation 1000mt wire 32mm — BL 704 KN
Additional Class RINA - C ™ Pontoon, S, Unrestricted Navigation Retriever winch : 5tons, manually operated
IMO number 9088330 Towing arrangement : Smith’s Brackets towing arrangement for main and emergency towing
Port of Reg. / Flag Naples / Italian 100 tons SWL
BV Number 20382G

and equipped with water treatment system (from 2023)

MARNAVI S.P.A. » Address: Via S. Brigida, 39 * 80133 NAPLES ¢ ITALY ¢ Phone: +39 081 2513300 ¢ Fax: +39 081 251 33 57 « Email: offshore@marnavioffshore.it * Website: www.marnavi.it


ALESSANDRO
Text Box
and equipped with water treatment system (from 2023)


C/B VERVECE —

Flat deck cargo barge — 300 x 90 Feet / 90 x 27 m

Whilst care has been taken in the preparation of this document, the data and/or information referred to herein are purely indicative and are not contractually binding
They must be checked with reference to the specific operations and are subject to change. No liability is accepted by the owners for any errors which may exist in this document.
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STEP 1 @ 0 DEG

STEP 2 @ 45 DEG

STEP 3 @ 89 DEG

STEP 4 @ 89 DEG

STEP 5 @ 135 DEG

[LOAD= 18.6 TON k\
SOFT SLING FIS337

L=12.0 m SWL 20 TON

/ LOAD= 13.9 TON Q

UC=0.35

= | I i I . T

: ’_O 1T \J, ‘\ 1T IH IH
BASKET LIFTING |

11958 8935

20893

23060

[LOAD= 18.6 TON MQ

LOAD= 13.9 TON

8367 6212

14579

[LOAD= 32.5 TON ﬂ

180 DEG HOOK ROTATION

[LOAD= 32.5 TON MQ

e

'LOAD= 18.6 TON M@

LOAD= 13.9 TON |

STEP 6 @ 180 DEG

'LOAD= 18.6 TON \

<

/—{LOAD= 13.9 TON |

GROMMET B318 1500
L=5.5m SWL 54 TON
+

SHACKLE CROSBY

SWL 120 TON
MAX LOAD= 16.5 TON

UC=0.31

SPREADER BAR SECTIONLIFT 240

L=15m
END+END

|~ |SWL 120 TON

GROMMET B319
L=5.5m SWL 54 TON
+

SHACKLE CROSBY

4538

MAX LOAD= 16.5 TON
uUC=0.31

ITEM NET WEIGHT = 28 TON
LIFT WEIGHT 32.5 TON (16% CONT. INCL)

SHACKLE CROSBY
SWL 85 TON

+
SOFT SLING FIS330 \

L=10.0 m SWL 20 TON

MAX LOAD= 16.3 TON
uC=0.41

&P
(v7

|BASKET LIFTING

+
/ SOFT SLING FIS331

9836

SHACKLE CROSBY
SWL 85 TON

L=10.0 m SWL 20 TON

4998

MAX LOAD= 16.3 TON
UC=0.41

BASKET LIFTING |

REFERENCE DRAWINGS

DWG No. DESCRIPTION

»W TECOI7

00 05/06/25] LR FC CA

REV. DATE DRN | CHKD | APPD DESCRIPTION

@ ROSETTI MARINO

CROSSWIND

TILE
BASE LOAD POWER HUB (BLPH)
CAISSON FRAME ROLL UP STEPS & RIGGING DETAILS

CONTRACT NO./TITLE CW-I-WP4-2023-05/HOLLANDSE KUST NOORD WIND PARK J SCALE

DRAWN L.ROSSI ICHECKED F.CERONI IAPPRCVED C.ANTONELLINIf DATE 05/06/25

DRAWING NO. SHEET REV.

Al 123A90—FDL—MT—-DD—00221 001 ] 00




HOLLANDSE KUST NOORD WIND PARK Project
CROSSWIND Contract No. CW--\WP4-2023-05 ROSETTIMARINO
. Sheet 27 of 27
Document Title: Caisson Frame - Load Out Manual Date- 15/10/2025
Rev: 02

ATTACHMENT E - RIGGING SELECTION FOR LOADOUT OPERATION

This document undergoes an issuance cycle within EDMS Fusionlive". Its distribution is electronically controlled. Once printed shall be
considered as "NOT CONTROLLED" copy

File: 123A90-DDL-TI-RE-?9008_AFU rev 02.docx




Rigging selection for LO operation.

CF loadout weight = 28 ton
Gross =1.10
CoG shift=1.05

DAF (onshore travelling) =1.10

Tot=28%*1.10*1.05*1.10 = 35.6 ton = 350 KN

R1=350 *9.05/14.56 =217.5 kN

R2 =350-217.5=132.5kN

SLING A46
L=12.0m
SWL = 25.99T
+
SHACKLE G.P.
SWL = 85T
+
SLING A37
L =8.0m
SWL =49.7T
+
SHACKLE G.P.
SWL = 85T
+
SLING A54
L =3.0m
SWL = 30.18T
(SEE NOTE 2)

21407

SLING A47
L = 12.0m
SWL = 25.99T
+
SHACKLE G.P.
SWL = 85T
+
SLING B309
L=9.0m
SWL = 55.8T
+
SHACKLE G.P.
SWL = 85T
+
SLING A55
L =3.0m
SWL = 30.18T
(SEE NOTE 2)

Sling 1: 217.5/sin76 =225 kN

a) Shackles WLL=85ton >>23ton
b) Grommet doubled (A54 & A56):

(sling 2 has the same min. WLL with less design load)

Each leg =225*0.55=123.75 kN, each leg of grommet = 123.75*0.55 =68.1 kN



1 - GROMMET CHECK

d= 42 mm

MBL = 1481 kN

D= 223 mm

D/d = 5.31

Yh = 1.30

Ve = 1.30

'YS = -

Yo = 1.28

Y=Y = 1.28

Ym = 1.35

Yw = 1.10

Ysf1 = Yh Ye Vr Vm Yw = 3.205

Ysi2=2.3 Ve Yw = 3.231

Yst = MAX (Ysf1, Ysf2) = 3.231

Fsp = 68 kN

Fp=0.55Fsp = 37 kN

MBLp = 2.0 ys¢ Fp = 242 kN
a) Sling (A46 & A47):

1 - SLING CHECK

d= 39 mm

MBL = 1275 kN

Yh = 1.30

Ve = 1.30

Vs = 1.33

Yo = -

Ye=7Ys = 1.33

Ym = 1.50

Yw = 1.10

Yst1 = Yh Ve Vr Ym Yw = 3.709

Ysf2 =2.3 Yr Yw = 3.365

Yst = MAX (Ysf1, Ysr2) = 3.709

Fsp = 225 kN

MBLp = ys¢ Fsp = 834 kN

Grommet diameter
Grommet minimum breaking load

Minimum diameter over which the grommet is bent

Diameter ratio

Lifting factor

Consequence factor

Termination factor

Bending factor

Reduction factor

Material factor

Wear and application factor
Nominal safety factor 1

Nominal safety factor 2

Nominal safety factor for grommet

Grommet design load
Load on one part
Required minimum breaking load

Sling diameter
Sling minimum breaking load

Lifting factor

Consequence factor

Termination factor

Bending factor

Reduction factor

Material factor

Wear and application factor
Nominal safety factor 1

Nominal safety factor 2

Nominal safety factor for grommet

Sling design load
Required minimum breaking load

<MBL -

<MBL -

UC=0.16 <1.00

UC= 0.65 <1.00
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