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A bit about me... David Hasselbeck

2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022
New Hire / NTP N ~7 mo

EST

Offshore (14/14 rotation) DELTA 143

~25yrs ﬂPPOMATTO,_){
i —_r.——-—-__h~4.5 yrs

#3)@

ATLANTIC SHORES

offshore wind

Asset Focal Point

New Major Project Define/Execute/Operate
Offshore Wind - Early Phase

MARS

Born in PA, raised in MI = Chemical Engineering BS — Michigan
State Univ

~272 months of infernships during university in Automotive Coatings
[PPG), Extruded Flexible Packaging (Bemis), Biotech scale-up
(Genentech), Microprocessor Fab (IBM)], Refinery process controls

(Shell Motival)

~12 vears into professional career with Shell, 5 discrete roles across =

5 assets. NOLA = Offshore > NOLA > Boston

Moved to Boston with my wife and our yorkie in 2019 to support
offshore wind development in the Mid-Atlantic (Atlantic Shores e
Oftshore Wind) W=, P
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United Kingdom

The offshore wind industry began
over 30yrs ago, but recent years have
seen very rapid growth, especially in
Europe (lead by UK & Germany) and
China

The U.S. is just getting started

Germany
China

Netherlands
Belgium

Denmark

Other Asia
Other Europe
United States

11,000
10,000 -
° , é 9,000 ~
Why Offshore Wind? <
2 8,000 -
° @© -
« There is a growing demand for low-carbon & "
electricity g 6000
= More than 2/3 of the global economy ‘g >0001
committed to achieve Net Zero emissions, g 4000-
including the US by 2050 2 3,000
« This drives the shift to electrification of 2 50001
commercial, industrial, and trcmsL)ortation 3 Lo0o |
sectors (plug-in electric vehicles, heat '
pumps, etc.) 0
2000

= Offshore wind is the best available technology to meet this demand

» The cost of electricity from wind has decreased dramatically as the scale

of the industry and supply chain has grown globally

» Offshore wind can be deployed on the major commercial (GW+) scale:

2002 2004 2006 2008 2010 2012 2014 2016 2018 2020
Commercial Operation Date

« Availability of substantial area for offshore development
= Higher average wind speeds compared with onshore
- Ability to transport and install much larger wind turbines

- Siting offshore nearby major load centers (urban areas)
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The EleCtriC Grid TOdaY Estimated U.S. Energy Consumption in 2021: 97.3 Quads ug %gg%gﬁé—é‘gg&%e

Net Electricity 0.05
Imports BN
salr N

36.6 quadrillion BTUs of electricity —
generated in the US in 2021 813

= =10.7 million GWh/yr LI
= =1,200 gigawatts — Energy.
generated on average all [EER ' , \ _ 65.4

day every day all year

Geothermal
0.206

Of this, in 2021 about 9% of
electricity came from wind Natural Gas
generation (nearly all onshore wind) o

Energy
] ' Services
A 1,500 MW (1.5 GW) capacit Coal ' 18
wind farm (~100 wind turbines{ :

would generate ~6,000 GWh/yr or
~0.06% of 2021 US electricity
demand

Biomass )
4.83 Transportation

26.9

Petroleum

30 GW of installed offshore wind 351
capacity would be 120,000 GWh/yr
or ~1% of 2021 US electricity

demand 1 Quad = 1 quadrillion BTUs = 185 million bbls of crude oil = 293,000 GWh
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Planned US offshore wind capacity (MW)

U S Offs h O re Wi n d o u t I O O k = Expected operating capacity* » Expected new additions

35,000
“30GW by 2030”
Recent and upcoming federal seabed lease zzzz
auctions in the US i
- NY Bight Leased 6 sites for ~$4.4bn 16,000 | 52
- Carolina auction last week - 2 sites, $315M s | @ M 7,033
: Lt R ' _ |
. GoM |easing expected in next 12 months 2022 2023 2024 2025 2026 2027 2028 2030

Data compiled Jan. 12, 2022.

2023
I I

Our path forward will help achieve the first ever national offshore wind goal ( At
to deploy 30 gigawatts of offshore wind by 2030, which would create .' aric
nearly 80,000 jobs.

...... -
o
o \)Je- e
- KEY
Central Atlantic L @ Lease Sale P xstvg tease hreas

[@‘J Wind Energy Area Designation % Planning and Analysis

f—— Estimated Time Range I I Leasing Process

Gulf of Maine ﬁ ?




Scope of an Offshore Wind Project Developer’s Scope < | >“The Grid”

Overhead Lines I

Offshore Onshore
Substation Substation |
POI
- l
Landfall
\ l
| I Q / IntarITnnection
Underground Cables IS Ing SERGET
Inter-array Cables Export Cables I
1
14.0MW Turbine (2021) =250M - - - - - - -« ool : Offshore Wind Turbine
Golden GateBridge -227m @ - --cccm e e e e e e e eeeeeeeeeeseeeeeeeeee e Generators (WTGS)

= CVOW (Virginia) installed
6MW WTGs in 2020

- = Current Projects in
< 122m (394&); development with 2023-24
. startup have 12-13 MW WTGs

70m (225f) ~15MW by 2025
~20MW by 2030

8.0MW Turbine (2018) = 200M - - - - -« - oo |

Washington Monument -169m - - - - - - - oo

Humber Bridge - 156m - -
3.6MW Turbine (2008) - 150m

LondonEye-135m - --- - ..
ing 747-8

Big Ben Tower -96m - - - - - - .
Statue of Liberty - 93m - - --
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Project Siting

|deal project locations are:
+Areas of high average wind speed

- Shallower water (less expensive foundations / lower CAPEX)
- Near large energy markets (power purchase agreements)

WTG Power Generated = /2 (air density)x(swept area)x(wind speed)”3

Drata Source: AWS Truepower 0-50nm; MEEL WIND Toolkit beyond 50nm.
Lopyrignt or dnell international b.v.
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Foundations

Water Depth and

OFFSHORE
WIND POWER ASSETS

TN

Soil Conditions are v
primary drivers for -
I . SEMI-SUBMERSIBLE A i GRAVITY-BASED
se ectlng a TENSION-LEC SUBSTATION 1 MONOPILE
. PLATFORM

foundation type ] | | | MPs to ~60m

Tower diameter ) SPAR JaCkets to JACKET S?JFBFSSTHAC"TTSN (ZOOFt) depth

fzg;:r?; o _'\__/‘:_ Tower \ / ~ 90m (BOO‘Ft)

MEEI-f-------- -

Transition piece
diameter
6.0-8.5m

1/3d of the length an 8m diameter Monopile (MP)

prie Transiion Itetaco love at an EEW fabrication site in Paulsboro, NJ (2022]
18-30m (B4-74ft)
(59-98ft)

! A Y wuw Manufacturing capability up to ~12m is being
cors B Y 1 developed to accommodate larger WTGs
connaction
Scour Monopile Water depth
protection 60-95m 37495m
area (197-312ft) (121-1621t)
1500-2100m2
(0.37-0.52 acres)

P ~ Y  Seabed
A
Scour protection
volume
1500-3600m3
(1962-4708cy) Penetration ' e v 2 m
Monopile diameter b 20-45m L ._.'_‘ = ~ .'_ R G, : gt a—
- --Jr------‘ = 1 -\ - _1 akls . - .—1]? — LS . ~ = '{ :

Vineyard Wind Project




Wind Turbine Generators
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Technician beside
the hub of the Vestas
15MW-236m

prototype
(2022)

iade:X test t turbine installed in the Port of Rotterdam€2019)‘
Sif fabrlcatlng monﬁ‘*ﬁﬂ‘éafo,;gndatlonS’ N s — :
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WTG Foundations

Hydraulic impact hammer
preparing to install a monopile
foundation offshore

I' N :PTUNE LUXEMBOURG
BLUE TERN
VALLETTA?
1MD:959873

mane Installation of a monopile
| with integrated Transition
Piece

Bl Transition pieces at a

marshalling yard waiting o[

lload out for installation “ :



Offshore Electrical

Offshore WTGs are connected
together onto strings of inter-
array cables (IACs), which are
all route back to one or more

TN offshore substations.

These substations step-up the
voltage (and maybe convert
from AC to DC) to transmit to

LEGEND
: Vineyard Wind Lease Area by OCS Block Number

Bathymetric Contours 10m Interval
@ WTG

[ Electrical Service Platform

= |nter-array Cable
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Example Offshore Wind Farm Development Roadmap

2019 2020 2021 2022 2023 2024 2025 2026 2027 2028
Project Milestones _ k _ A A A
Acquire Seabed Permitting Concept Select EID CoD
Lease Envelope

|

\
Permitting Federa|

|

State & Loca| M e —
* |
Deploy Wind Buoy In Lease (LiDAR) Contracting &
] . .
Offshore Surveys . . Detailed Design
Geophysical & Geotechnical Surveys
Power Purchase Agmt. (PPA) A A
Bid for Power Offtake Bid for Power Offtake
State Solicitation State Solicitation

Grid Upgrades (external) -\ ——

De5|gn/Perm|tt|ng . Fabrication= Construction| Grid Connect
Transmission (export) | E—— e —

FEED Detailed Design EPCI Const. Grid Connect
Wind Farm |
FEED Const.
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Offshore Wind Learning Curve

Copyright of Shell Internation
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Adjusted Strike Prices (2020USD/MWh)

Ocean Wind

Empire Wind

2019 2020 2021 2022 2023 2024

Commercial Operation Date

2017 2018

7S 7 —— Trendline A /*
50 - A Denmark Vineyard Wind 2 Mayflower Wind
© Germany
] Netherlands
251 ¢ United Kingdom
Y% United States
0

2025

Figure 38. Adjusted strike prices from U.S. and European offshore wind procurements. From Beiter et al.

(2021a) for U.S. projects



Questions?
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