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Business Network for Offshore Wind

1. Not-for-Profit
2. Focus on developing US offshore wind and its supply chain

3. Provides: Information, Education, Introductions
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Offshore wind
delivers energy
when and where
It’s needed most.

Mean Annual

Wind Speed (m/s)
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Cost reductions in the industry have made offshore wind competitive
in Europe compared to traditional fossil fuel generated power.
EUR/MWh 2016 prices

—60%

OFFSHORE* OFFSHORE** ONSHORE SOLAR PV NATURAL GAS
2012 2017

Source: Bloomberg New Energy Finance (BNEF) for CCGT and Coal plants for Northwest Europe, Danish Energy Agency and BNEF for Offshore Wind.

For offshore wind: Including cost of transmission - Calculated as Levelized revenue (subsidy and market price) of electricity over 25yrs lifetime as a proxy for the levelized cost of
society. 3.5% real discount rate used. *Generic Offshore Wind, Northwest Europe, FID 2012. In 2012 our goal was to reduce offshore wind costs to 100 Eure/MWh in 2020, **
Hornsea 2, UK, *** Hinkley Point, UK. Same approach as for Offshore Wind. Strike price of 92.5 £/MWh in 2012 real prices. Lifetime of 60yrs, 91% capacity factor.

NUCLEAR***
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MD / Maryland — 13¢

Rl / Rhode Island — 9.8¢

MA / Massachusetts — 6.5¢

NJ / New Jersey — 9¢




Three Essential Project Enablers

* Site control and authorization to construct = Bureau of Ocean Energy
Management

e Offtake = State (policy + procurement)

* Interconnection = RTO, State

NOT Coordinated = Huge Project Risk



REVOLUTION WIND FARM (DRSTED) [600MW]
VINEYARD WIND [800MW ]

—@® EQUINOR

—® MAYFLOWER (EDPR/SHELL)

—® VINEYARD WIND

BAY STATE WIND (QRSTED)

SOUTH FORK WIND FARM (QRSTED) [20-130MW]
BLOCK ISLAND WIND FARM (DQRSTED) [30MW]

D FAIRWAYS NORTH ©HUDSON NORTH

® FAIRWAYS SOUTH @©HUDSON SOUTH

EMPIRE WIND (EQUINOR)

ATLANTIC SHORES (EDF/SHELL)

OCEAN WIND (DQRSTED)

GARDEN STATE OFFSHORE ENERGY (JRSTED)
SKIPJACK WIND FARM (DRSTED) [120MW]

—@ DOMINION

@® AVANGRID RENEWABLES

US WIND (MD) [248MW] D UNLEASED
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- 16 lease areas auctioned (2012-2018)
© 23.5 GW capacity

- Contracted pipeline = 4,834 MW (including demo. Projects in OH
VA

- 7 States with market mechanisms: MA, CT, RI, NY, NJ, MD
(PPA,OREC)

* Sept.19, 2019 VA / Dominion announce 2600 MW by 2026

* Nov. 2019, MA + CT will announce winning bids for up to 2800 MW
combined




= Offshore Wind Requests in the PJM Queue
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http://www.pjm.com/
http://www.pjm.com/
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The NESCOE and Anbaric Scenarios Will Model Different
Transmission Expansion Options

 The transmission system will be modeled using 2030 internal transmission-interface
transfer capabilities

Possible offshore wind additions* (MW and location)
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 Based on the currently
expected transmission
system for 2030, the ISO
anticipates that the
following levels of
offshore wind additions

PROVINCETOWN

oooooo

(approx. 7,000 MW) have |

the potential to avoid S g : <—=%—| Brayton Point (MA): 1,600 MW
major additional 345 kV ), Montville (CT): 800 MW Kent County/Davisville (RI): 1,000 MW/
reinforcements™

— Thisassumes FCA 13 retirements *Some 345 kV reinforcement/expansion maystill be needed for this scenario. This anticipation is preliminary
. . (systemimpactstudies have not been completed for all of these MW). Thi's anticipates minimal interconnection
have occu rred; includi ng the atnameplate levels and capacity interconnection atintermittent capacity values —does not anticipate all of the
retirement of Mystic 8&9 MW being ableto run simultaneouslyat nameplate levels at all times on the system.

ISO-NE PUBLIC
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Offshore Interconnection Comparison: Circa 2026 example
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Note: Point locations are for conceptual discussion and are not exact.
OC: offshore connector | WF: wind farms |

®* 12 POls =12 cable systems to shore * 7POIs=7 cable systems to shore

*  No redundancy / resilience * HVAC offshore connector; flexibility/low cost/redundancy

* Best connection setup for each new project: existing link,

* Pointto pointlinks for each new project via offshore collector or new link to shore
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In Summary...

The offshore environment brings new challenges
to wind energy integration

Grid integration has been almost an after thought
in the public discussion until recently

Transmission and cable laying is a high-risk feature
in offshore wind development: from stakeholder
issues in planning to insurance claims during
operation

As the market grows, we need to translate
European experience into the US context, and
consider big new ideas

The Business Network for Offshore Wind is
working with its membership to bring focus to grid
and transmission issues, frame the questions,
engage the right stakeholders and encourage the
analysis needed to support policy advances.
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