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Preface

This document has now been ugdd to reflect itsoriginal planned content as detailed in the
prefaceof V2 issue. The earlier document content has now been transitioned tadeBv2rable

and this Document now contains only the evidence of the prototype parts purchased for testing
as originally planned.

Abstract

The purpose of this document is poovide evidence of the prototype components that will be
subjected to qualificabn testing and used to enable the mechanical termination to the novel
design strength member of the Flotant dynamic cable. The report defines the critical mechanical
components their design, manufacturing, acceptance and trial fitment on a sample afhitee ¢
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1 INTRODUCTION

HydroBond Engineering is currently taking part in the European Hormited FLOTANJroject,

within a consortium formed by 18 partners including research institutes and companies from 8
different European countries. The objective of FLOTANT is to improve the cost, the
environmental sustainability and the social acceptance of deafer wind farms (in the 100m

600m depth range), in order to achieve the full competitiveness of these solutions compared to
fossil power plants and decrease the LCOE of the technology. The main target is the
development of concepts and products to reduce théahinvestment and maintenance costs,
while improving the performance of these deg@ter farms.

¢KS /2yyS0GAiz2y as2adsSy Aa LINI 2F GKS LINR2SOGQa

of this work package to enable and validate innovative dygaptwer cable designs and
corresponding connection system to floaters for floating offshore wind farm (FOW) in deep
water.

The main principles covered in the connection system focus on the termination to the cable
strength member and the ability to be quig connected and disconnected efficiently. The
installation process is potentially ligh operational costo any installation and maintenance
operation and needs to be planned and carried out as quickly as p®4ribalso reliablyas
possible. Cable ahconnection failure are the most common cause of failure for floating devices
as they are subjected to extreme dynamic forces which result in high fatigue cycles.

In order to maintain low costs the physical electrical connector will be utilised fromougyi
existing and offshore qualified produglectrical Pfisterer main three phase connectiomgoi
and compression sealahd the fibre optic connectiondHDM/FO, a standard HG produuetijl

also be fulfilled using existing proveathnology with a TRL of TRL 9 so no prototyping of these
components is required.

The reportprovides evidence of thmanufactureand trial fitmentof the currently unproven key
components required to allow the Novel cable strength members to be utilised with a
mechanical strain termination hang off system.
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2 MECHANICAL HANG OFF SYSTEM FUNCTIONAL OVERVIEW

The Hang off system provides a physical interface between the dynamic export cable and the
floating wind turbine. The assembly incorporates the electrical and fibre optic connections and
the mechanical interface.

The hang off assembly consists of a pull head, a breakout chamber, Strain termination and | tube
fitting and release mechanism. Figure.

Figure 1 Mechanical hangoff overview

Figure 2 Exploded view

2.1 Pull head / dry chamber

The pull head/ dry chamber consists of three sections; the prime function is to provide a DRY
chamber for the electrical and fibre optic cables and connectors during periods of wet storage.
The pull head also provides the mechanism for installation andraed removal of the
termination points within the floating device. Material selection is stainless steel for long term
corrosion resistance as the complete strain termination is electrically isolated due to the carbon
fibre strength member design of theable. Individual installations will need to be reviewed to
determine any corrosion protection additions such as sacrificial anode attachments. The three
section approach allows removal in sections to minimize the height clearance and potential
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handling $sues in a restricted space envelope where applicable. This can be removed in a single
stage fitting where space allows and stored within the device for controlled disconnection.

2.2 Break out chamber

Within the termination system the internal cable constroctihas to be broken out of the main
cable, this section is positioned immediately above the strain termination section and provides
a controlled section to break out the individual conductors and fibre optic cable for transition
into the Dry chamber, entryrom the breakout area onto the dry chamber is transitioned
through compression seals for each individual cable.

2.3 Strain termination

The strain termination consists of 3 main parts: clamp, body and flange. The prime function is to
allow the cable to beulled into position or lowered for disconnection without damaging the
cable at the termination point.

Firstly,the outer jacket needs to be removed to a certain length to expose the resin infused
layer. The split clamp is then placed over the resin eduayer and bolted together using 10
off M14 cap screws and shown in Fig@re

Resin infused strength member
\

- 100ff M14 cap screws ( 5 each side)

Flotant Project dynamic cable

Split clamp shells

Figure 3 Strain Termination Clamp
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Oncethe cap screws have been fully tightened then the strain termination body is slid over the
clamp fromi KS OF 6t S a4ARS IyR (2 K2fR (GKAa o02RE
attached using 12 off M20 cap screws. See Fidinedow.

12" modified blind flange

Strain termination body

Resin infused strength member~ Flotant Project dynamic cable

12 of M20 cap screws

Figure 4 Strain Termination Assembly

A sectioned view of the overall strain termination assembly can be found in Rdpelew:

_— BTRAMN TERM BODY

Figure 5 Cross Section of Strain Termination Assembly
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3 MECHANICAL DRAWINGS

The following drawings demonstrate the unique parts required to enable us to be able to apply
enough clamping force onto the Novel cable strength member design to with stand 20 Ton
mechanical loading.
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Figure 6 Mounting Flange plate

Mounting Flange plate (Fig 6), this part secures the strain termination to the upper break out
chamber and allows the transition of the mechanical load to the individual termination in the upper
section of the mechanical hang off.
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Figure 7 Clamp Body

Clamp Body (Fig 7) provides the clamping force required against the Novel armour design
strength while spreading the load sufficiently to prevent damage to the cable.
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Figure 8 Strain Termination Body

The Strain termination Body (Fig 8) provide the mechanical link between the clamp and the
interface plate and is the main structural component of the strain termination assembly.
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4 MANUFACTUROF COMPONENTS

The strain termination components utilise standard stainless 316 material billets sizes to minimize
the machining operation and the waste material to ensure we limit any potential excessive
environmental impact.

The machine shop has provided some images of each component during their machining stage
to demonstrate that no special processes are required and that any capable machine shop can
manufacture these as close to the deployment site to minimize excessive travel and allow local
content to be added where appropriate.

Picture 1 Raw material bar stock
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Picture 2 Clamp body in process machining.

Picture 3 Clamp Body in process machining
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Picture 4 Flange plate machining process
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5 INSPECTION AND TRIAL FITMENT OF PROTOTYPE TEST
COMPONENTS

The new strength member design is a first for Dynamic cables and is unproven. The prototypes
parts have been designed to support fatigue and loading tests (fig 9) and Will form part of the
cable test Activity carried out at the DMAC test facility.

600mm APPROX
BOTH ENDS 1.8M APPROX

i
220mm APPROX
BOTHENDS

=

12 OFF @25.4 HOLES EQUISPACED ON
A PCD OF 431.8 (STANDARD 12" 150# FLANGE)

ATTACHING HOLES TO TEST RIG

@320 MINIMUM CLEARANCE
REQUIRED FOR CAP SCREWS

ENLARGED END VIEW

Figure 9 Ted Configuration
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Picture 5 prototype parts and cable sample trial fitment.

Picture 6 Flange plate
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