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Meeting Procedures

Webinar recordings and presentations will be available at:
www.nyserda.ny.gov/osw-webinar-series

Participation for Members of the Public:
> Members of the public will be muted upon entry. Y Gl o

You'lllsee “ - when your
microphone is muted
> Questions and comments may be submitted through the Slido
Q&A feature at any time during the webinar.

> |f technical problems arise, please contact
Adam.Hauck@nyserda.ny.gov



mailto:Adam.Hauck@nyserda.ny.gov
https://www.nyserda.ny.gov/osw-webinar-series

Learning

This webinar series is hosted by NYSERDA’s offshore wind
team and features experts in offshore wind technologies,
development practices, and related research.

DISCLAIMER:
The views and opinions expressed in this presentation are those of the presenter
and do not represent the views or opinions of NYSERDA or New York State.
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We guide our clients at every phase of wind, solar, energy SVentolines

storage, and system integration projects
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A leading playerin The Netherlands,
sought after for its unique expertise
and way of working, Ventolines has
successfully entered major foreign
markets across the globe.

We aim for a world in which
renewable energy projects
are valuable for everyone
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Example: Windpark Fryslan %Ventolines

e 89 nearshore wind turbines

* Largestin-lake wind park

* Onshore substation

« Export cable through sea defence

* Nature-inclusive design

* Fit-for purpose installation method

* Constructed during covid - safely,
on quality, on time, within budget

Moving forward with renewable energy



Agenda §Ventolmes

* Wind project overview
* Foundation example: Cape Inch OWF (UK)
* Designs and considerations

* Engineering

* Manufacturing

» Offshore Installation

e Post-installation works
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 Summary and take-aways
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Offshore wind project overview

WTG FOU IAC

*15 MW *Monopiles *66 kV

*236 mrotor@  *Jackets *Three-phase
*25 m tip low *Gravity- cable strings
*143 m hh based (GBF) *4-6 WTGs
*261 m tip high per string

0SS ExCa Onshore ExCa

*66/220+kV <220+ kV *220+ kV

*HV, AC *HVAC *HVAC

Jacket *Three-phase  *Single-phase
foundation cable cables

*SCADA

Onshore
Substation
*220+/400 kV
*HVAC
*SCADA

§Ventolines

Grid
Connection
*400 kV

*Fabrication
locations

*Marshalling
harbour

*Transport &
installation

*PM

Moving forward with renewable energy



§Ventolines

Offshore wind project overview

WTG FOU IAC 0SS ExCa Onshore ExCa Onshore Grid *Fabrication
Substation Connection locations

*15 MW *Monopiles *66 kV *66/220+kV 220+ kV *220+ kV *220+/400 KV *400 kV

*236 mrotor@  eJackets *Three-phase  *HV, AC *HVAC *HVAC *HVAC *Marshalling

*25 m tip low *Gravity- cable strings  *Jacket *Three-phase  +Single-phase  *SCADA harbour

*143 m hh based (GBF)  *4-6 WTGs foundation cable cables

*261 m tip high per string *SCADA *Transport &
installation

Soon  +18-24 MW *3500+ mt MPs 132 kV, AC *AC/HVDC *HVDC *HVDC *HVDC/AC *BESS *PM
*Floating

Moving forward with renewable energy



Foundation: Definitions gVentolines

* Wind Turbine Generator (WTG) g Rotor-Nacelle
* WTG =RNA + tower 2 ,  Assembly(RNA)
* Support structure = WTG tower + foundation § /
* Foundation (FOU): fixes the WTG to the seabed ";2 Tower
* Monopile (~80%), Jacket (~15%), Gravity-Based (~ 5%) = §

S || _ rransitionPiece
» Every foundation is location-specific z c )
» Afoundation can have a mass of 3000+ mt § %
* Foundation installation starts onshore & g Monopile

LL

* Integrated support structure design

Moving forward with renewable energy



Foundation Example: Cape Inch gVentolines

* 54 monopiles (MPs)
« 18 Jackets with pin piles

 Wind turbine tower interface

» External platform / main access platform
* Davit hoist

* Internal platforms

* Boatlanding

* J-tubes for submarine cabling

« Corrosion protection (paint, anodes, ICCP)

Moving forward with renewable energy



Example: Cape Inch OWF gve"’mlines

 FOU installed 2025-2026
e T72x15MW WTGs
« MP/TPs and Jackets

* 54 MPs:~102 m. long,
@3 11.5m.~2300 mt.

* 54 TPs:~30 m. high,
@ 8.3 m. ~600 mt.

* 18jackets: 83-95 m. high,
32 m. wide, 2050-2250 mt.

* 54 pin piles: 45 m. long,
@3.5m. <230 mt.

Lape Inch, 2025

Moving forward with renewable energy



Designs and considerations gVentolines

* Soil types and conditions, water depths, currents
* Wind climate and wind turbine type
 Installability and installation vessels

* Wind turbine interfaces

=

Baltica, 2026

LIC Engineering

Moving forward with renewable energy



gVentolines

Designs and considerations

* Soil types and conditions, water depths, currents
* Wind climate and wind turbine type
 Installability and installation vessels

e Wind turbine interfaces

* Inter-array cabling interfaces

Moving forward with renewable energy



§Ventolines

Designs and considerations

* Soil types and conditions, water depths, currents
* Wind climate and wind turbine type
 Installability and installation vessels
e Wind turbine interfaces

* Inter-array cabling interfaces

* Access interfaces

Moving forward with renewable energy



Designs and considerations %Ventolmes

* Soil types and conditions, water depths, currents
* Wind climate and wind turbine type
 Installability and installation vessels
e Wind turbine interfaces

* Inter-array cabling interfaces

* Access interfaces

* Noise mitigation system(s)

* Manufacturing location

* Onshore vs. offshore scope of work

Hydrotechnik

Moving forward with renewable energy



Engineering gVentolines

 Wind climate

« Waves and currents

 Salinity of air and water
* |ce

e Vessel impacts

* Soil conditions

» Earthquakes

« Design frequency outside frequency ranges of waves and rotor

Moving forward with renewable energy




Engineering

* Rotational frequency of 15+ MW WTGs

* AllWTG offshore operational and non-
operational conditions in 30+ years

« Extreme loads (50-100y. worst cases)
* Fatigue loads and fatigue life

* Main interfaces: WTG tower, IAC, sea floor
* Access interface: boat landing, davit

* Electrical interfaces: inter-array cables,
switchgear, low-voltage cabling
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Engineering: Noise Mitigation %Ventolines

No hammers
* Suction buckets (jackets)
 Jetting (e.g. Osonic) and vibro-jetting (e.g. GBM) |

* Smaller hammer size
* Pinging system

* Tuned absorption/dispersion elements
* Sound mitigation elements (e.g. HSD)
* Encapsulated air bubbles (e.g. AdbM)

e Bubble curtains (BBC, DBBC)

* Combinations of strategies
« Water depth, pile sizes, site, ...

Moving forward with renewable energy



MP Manufacturing gVentolines

* Unique MPs, same TPs

* Diameter

* Plate thicknesses

* Add-ons

« L-flange

 Weldings

* Manufacturing tolerances

* Handling and transportation
 Liftingand hammering

Moving forward with renewable energy




Offshore Installation §Ventolines

* Monopile foundation clusters (mass, diameter, water depth)

* WTG energization sequence drives foundation installation
* FOU installation sequence drives manufacturing sequence
* Seabed preparation

e Scour protection: rocks
* Filterrock layer
* Armour rock layer(s)
* Inspection and monitoring
* Cableinterface (CPS)
* Ecology

The Rich North Sea, 2024 [

Moving forward with renewable energy



Cape Inch, 2026
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Cape Inch, 2025

Ventolines.eu



Cape Inch, 2025
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rosswind, 2023
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Post-installation works §Ventolines

* Foundation access

« Laying and pull-in of inter-array cabling

* |AC testing and termination works

e Fibre-optic communication works

* WTG installation, completion, energization

* Impressed Current Cathodic Protection (ICCP)
 Installation of armour rock

e Operation and maintenance: davit crane use
* Visual inspections and cleaning

Granada Cranes

Moving forward with renewable energy




Summary and take-aways §Ventolines

« Support structure = tower + foundation

« Everyfoundation is optimized per location (clusters)

» Site datais essential for foundation concept pre-selection

* Permit requirements are essential input for engineering

* Monopiles: TP-less or with Transition Piece; Jackets

» Steel mass # steel mass: integrated support structure design
e Maximize onshore work scope, simplify offshore interfaces

* WTG energization main driver for installation sequence

* Foundation installation: begin with the end in mind

Moving forward with renewable energy




Thank you!




Next Webinars

Mini-series: Offshore Construction

Cable Installation
Ventolines | November 5, 2026

Towers, Nacelles, and Blades
Ventolines | December 3, 2026

Installation Interfaces &

Energization Sequence
Ventolines | December 10, 2026

Visit wind.ny.gov to register
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Check out over 65 past webinars, including:

. Understar;ding the Bridge between Existing and New
Energy Sources

» Substation Installation
* Logistics of Offshore Construction

» Logistics of Offshore Wind Operations and
Maintenance

 How Offshore Wind Can Bolster Grid Reliability
« Strategies for Repurposing End-of Life OSW Blades

www.nyserda.ny.gov/osw-webinar-series

S We want your feedback! Fill out the “Learning from
~ the Experts” survey at wind.ny.gov.
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