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Executive Summary

This report presents the results of the Public Policy Transmission Planning Procesdministered by
the New York Independent Systen®perator, Inc.(NYISO) for theLong Island Offshore Wind ExporPublic
Policy Transmission NeedLong Island Need or PPTN)It represents the culmination of a multiyear, joint
effort by the NYISO, the New York State Public Service Commission (PSC), Dpeedpand stakeholders to
address transmission needs$n and around Long Islandhat are driven by Public Policy Requirements for
delivering future offshore wind power as part of the Climate Leadership and Community Protection Act
(CLCPA)The NYISO conduetd extensive evaluationsand ranking of the proposed transmission projects
and recommends the selection of the more efficient or cosffective transmission solution to theLong

Island Needas described herein.

Since 2016, the NYISO highlighted thatinforcing the transmission system on Long Island is
necessary to reliably deliver offshore wind resourcesfirst driven by the Clean Energy Standard and
followed by the CLCPA thamandates 9,000 MW of offshore wind power by 20385iven the multiyear
lead time necessary for transmission development itNew York the NYISO supported a finding of
transmission needs throughout the last three cycles of its Public Policy Transmission Planning Process.
-1 OAT OAOh OEA .9)3/ 60 OUOOAI brecAmnietdatigns, dO@iAgEk O E A OA
recent2021-2040 System & Resource Outlo@he Outlook), which determined that future offshore wind
connected to Long Island would be at a high risk of curtailment. Witlive offshore wind projects in active
developmenttotaling more than 4,300MW scheduled to enter service within the next five years, New

York has an urgent need for transmission solutions to deliver that renewable energy to consumers.

The NYISO commenced th2020-2021 Public Policy Transmission Planning Processycle by soliciting
proposed transmission needs driven by Public Policy Requiremenfomthe. 9) 3/ 80 OOAEAET 1 A/
other interested parties. The NYISO filed the proposed transmission needs for consideration by the PSC,
nine of which highlighted the need for transmission associated with delivery of offshore wind energy.
Long Island Pover Authority (LIPA) also filed its determination that new transmission within Long Island
and connecting Long Island to the rest of the state was necessary to support the development of offshore
wind. Uponconsidering various comments submittegdincludingOEA . 9) 3/ 80 O0O0PDI 00 A& O
needs related to Long Islangthe PSGssued an orderdeclaring that the CLCPA constitutes a Public Policy
Requirement driving the need for transmission to, among other things, increase the export capability from
Long Island to the rest of the state to ensure the full output of a minimum of 3,000 MW of offshore wind.

I TAAEAOAT U A 11T xET ¢ OEA 03 #ReQYISOperDhedbaselineE OEA

analysis to identify the specific transmission constraintshat restrict the delivery of offshore wind power
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from Long Islandto the rest of New York Statel-ollowing review of the baseline analysis and discussions
with stakeholders and prospective Developers, the NYISO issued a solicitation for solutions to addrése
Long Island NeedThe NYISO conducted the Viability and Sufficiency Assessment fé@gdrojects to
address the need and identified.6 viable and sufficient projectseligible for selection under the Public

Policy Transmission Process

The NYISO commered a detailed evaluation of each viable and sufficient transmission proposal with
the assistance of its independent consultant, Substation Engineering Company (SET®g.transmission
projects include one proposal fromLS Power Grid Corporation (LS Powe), nine from NextEra Energy
Transmission New York, Inc(NextEra), and six from Propel NY (a partnership between NY Transco and
the New York Power Authority). The proposals offerawide variety of solutions that differ in the number
and location of new Lang Island tie lines, the extent of new and upgraded transmission on Long Island, and
transmission technology (.e. freefflow alternating current, high-voltage direct current, and phase angle

regulators). Details of the proposed projects are provided in Stion 2.

In determining which of the eligible proposed transmission projects is the more efficient or cost
effective solution to satisfy the Long Island Need, the NYISO considered the metrics set forth in the tariff
and directed by the PSC angerformed acomparative review torank each proposed project based on its
performance under these metricsThese metrics include capital costs, voluntary cost cap, cost per MW,
expandability, operability, performance, property rights and routing, development scheduleand other
metrics such as production cost savinggapacity savinggincluding avoided cost savingy, locational
based marginal price (LBMP) savings, emissions savings, and congestion.
I AT OA AT 1 AAPO T &£ OEA .9)3/60 AOAI OAGEIT AT A OAIl A
to review each proposed project and apply a consistent methodologyrass all projects for establishing
cost estimates, schedule estimates, and routirand constructability assessmentsUtilizing detailed project
information provided by the Developers, SECO developed independent capital cost and schedule estimates
considering material and labor cost by equipmentengineering,and design work, permitting, site
acquisition, procurement and construction work, and commissioning needed for the proposed project.
3%#/ 60 AT OO AOOEI AOGAO &1 O OE Afromagpoxinaliys2. Oudiditd i EOOET 1|
$16.9 hillion, with schedules ranging from71 months to 109 months&l 1 1 T xET ¢ OEA . 9)3/ 80
The independent cost estimates are also evaluated against proposed Cost CAf3eveloper may
voluntarily submit a Cost Ca as abinding commitment to contain certain categories of capital costs
AAZEET AA AO O) 1 Ad 6rA ArdpostdPbtificPAlicy THahs@i€som ProjecA Developer may

submit a Cost Cap either in the form of a hard Cost Cap or a soft Cost Thpcalculation of the total cost

DRAFT Long Island Offshore Wind Export Public Policy Transmig&mming Feport| 8
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estimate depends on whether a Developer submits a Cost Cap and the nature of a submitted Cost Cap.

All Developers submitted voluntary Cost Caps in their proposals for the Long Islaited LS Power
submitted a hard Cost Capwvhile NextEra and Propel NY submitted a range of different soft Cost Caps for
their respective projects.The NYISO assessed the proposed Cost Caps for effectiveness to incentivize cost
containment, protect ratepayers from overruns of Included Capital Costaind the likelihood that the

project can be constructed at the Cost Cap amount.

The Long Island Need introduces several unique challenges as compared to the prior Western New
York and AC Transmission Public Policy Needs. Namely, these proposals mainlywss#erground and
submarine cables proposed in new rightof-way through densely populated areas. Therefore, a key
component of the evaluation was to assess the relative risks to potential increases in project cost and
schedule due to property rights, permiting concerns, and general constructability. For this assessment,
SECO enlisted various subontractors with extensive expertise in permitting, construction, and cable

design in the Long Island and New York City areas and for underground and submarine lezb

A key objective of the Long Island Need is to provide transmission capability to fully deliver the energy
AO0T 1 AO 1 AAOGO ohmmm -7 1T &£ 1T ££OET OA xET A AI 11T AAOAA
this objective is measured in a number foways utilizing power flow and production cost simulations
under a variety of system dispatches and conditions. Power flow results indicate that projects provide a
wide range of import and export capabilities to transfer power between Long Island and threst of the
state, while providing for possible offshore wind output between 3,700 MW and 6,000 MW. Further, the
increased transfer capability and relief of New York transmission constraints would result in production
cost savings of as much as $900 millioover the first 20 years of a project being in service. One of the
more informative metrics was capacity savings determined through avoided cost analysis, which shows
that additional transmission between Long Island and the rest of the state with the delgment of
offshore wind will greatly reduce the cost of new generation buildout required for the grid transition to
meet the CLCPA mandates by 2040.

The NYISO also considers qualitative metrics such as expandability, operability, performance, and the
risks associated with each project. The NYISO considered how the proposed projects affect flexibility in
operating the system, such athe effect of different technologies on future grid operations and the ability
to operate during outage conditions. Certain pjects afford greater operational flexibility through the
addition of free-flow AC circuits between Long Island and the rest of the state grid, which will be

important to enable the future resource mix transition.

DRAFT Long Island Offshore Wind Export Public Policy Transmig&mming Feport| 9
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Following consideration of all initial evaluation results, the NYISO first distinguished the proposed
projects into two tiers based on their performance relative to their costs and construction risks with the
projects in the toptier requiring further detailed analysis to distinguish their performance. The toptier
DOl EAAOOG AOA ,3 01 xA080 4mouvh . AGO%0OABO 4moe AT A 4
Three metrics that significantly impacted this tiered ranking are: (1) total capital costs and cost caps, (2)
property rights and routing risks, and (3) cost per MW relative to the operability rangé& he seven toptier
projects offer increased efficiencies in the overall performance and utilization of the transmission system
resulting in greater delivery of offshore energy, while also offiéng cost-effective, lower-risk designs that

would provide economic advantages to the New York electric grid.

Based on consideration of all the evaluation metrics for efficiency or cost effectiveness, together with
input from Developers, stakeholders, andPS and performing a detailed comparative review among the
DOl EAAOOR OEA .9)3/ OOAEE OAAT I T AT AOG OEAO OEA "1 A0
proposal as the more efficient or coseffective transmission solution to satisfy the Long Islath Need for
cost allocation purposes. The following map shows the location of the major components proposed by
TOS51.
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TO51 proposes three new 345 kV Long Island tie lines: two between Shore Road and Sprain Brook and
one between East Garden City and TremarThe project is bolstered by a Shore RoadRuland Road; East

Garden City 345 kV backbone and other transmission facilities in Long Island. TO51 has a total capital cost
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estimate of $3,262M and Propel NY proposed a soft Cost Cap of $2,902M with a commaiitt to not

recover 20% of Included Capital Costs above the cap from ratepayers.

TO51 adds a strong 345 kV backbone to the Long Island transmission system that not only allows the
delivery of offshore wind power but also will effectuate the dficient transfer of power in the future,
providing optionality for resource planning and expansiomeeded toachievethe CLCPAnandates With
the new facilities, the project provides 1) effective operability under a variety of outage conditions, R)w
cost per MWfor transfer capability, expandability, andoperating range, and 3) lower project cost and
risks than larger projects. The project also provides consistent economic benefits across various future
scenarios.Additionally, while the Long Island Ned projects were not required to relieve the congestion
on the Barrett-Valley Stream138 kV path within Long Island, TO51 partially relieves this constraint by
adding a new Barrettz East Garden City 345 kV in OOOEAOI 1T OAh 4nuvpd O B OAT OEA

estimated to be as high as $3.6 billion over 20 yeame comparable with the project cost.

The Required Project In-Service Date for the selected project isviay 2030. This report identifies Propel
NY, LIPA, the New York Powekuthority, and Consolidated Edison Company of New York, Inc. &gt
Designated Entities responsible fobuilding, owning, and recovering the costs of the project. Following the
approval of this report by theNYISOBoard of Directors and thefinalization of the Designated Entities the
NYISO will tender a Development Agreement fok A A E  Arespdetdphroh of the selected

transmission project.
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1. Long Island Offshore Wind Export Public Policy Transmission Need

1.1The Public Policy Transmission Pl&moicess

The Public Policy Transmission Planning Proces®(blic Policy Proces§f EO DPAOO 1T £ OEA
Comprehensive System Planning Process and considers transmission needs driven by Public Policy
Requirements in the local and regional transmission plaring processes. The Public Policy Transmission
Planning Process was developed in consultation with NYISO stakeholders and the New York State Public
Service Commission (PSC) and was approved by the Federal Energy Regulatory Commission (FERC) under
OrderNopmmnm8 ! O EOO Al OAh OEA O0OAIT EA o011 EAU 001 AAOGO
transmission solutions to satisfy a transmission need driven by Public Policy Requirements. The process
encourages both incumbent and nofincumbent transmission developers to propose projects in response

to an identified need.

The NYISO is responsible for administering thBublic Policy Processn accordance with Attachment Y
to its Open Access Transmission Tariff (OATT). Consistent with its obligations to rdgie and oversee the
electric industry under New York State law, the PSC has the primary responsibility for the identification of

transmission needs driven by Public Policy Requirements.

A Public Policy Process cycle typically commences every two yearfidwing the posting of the draft
Reliability Needs Assessmestudy results, and consists of four core stepd) the identification of a Public
Policy Transmission Need, (2) developers proposing solutions to satisfy the identified Public Policy
Transmission Need, (3) an evaluation of the viability and sufficiency of the proposed Public Policy
Transmission Projects and Other Public Policy Projects, and (4) a comparative evaluation of the viable and
sufficient projects for the NYISO Board of Directors to setethe more efficient or costeffective Public
Policy Transmission Project that satisfies the Public Policy Transmission Need, if the PSC confirms that
there is a need for transmission. The selected Public Policy Transmission Project is eligible for cost

allocation and cost recovery under theDATT.

1.2Longsland Offshore Wind Export Public Policy Transmission Need
The Climate Leadership and Community Protection AGiCLCPA mandates thatNew York State
procure 9,000 MW of offshore wind power by 2035The coast along Long Islani anexcellentlocation
for the installation of offshore wind resources and has the advantage of its proximity to major load centers
in New York City and Londsland. The offshore wind injection in Long Island will not only helpto supply
the demand within Long Island ZoneK) but could alsobe exported to supply Southeast New York.
(T xAOAOh OEA OOAcuremt Expott EapabilityGronDL@dyilstrtdl is very limited That lack
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of transmission capability from Long Island to the rest othe statewould result in periods of wind energy
curtailment.

Since 2016, the NYIS@ighlighted that reinforcing the transmission system on Long Island is
necessary to reliably deliver offslore wind resourcesthat were driven by the public policy requirements
of the Clean Energy Standard, followed by the CLCPA. Given the rryd@r lead time necessary for
transmission development in New York, the NYISO supported a finding of transmission negtiroughout
the last three cycles of the Public Policy Procesddoreover, the potential curtailment of wind energy on
Long Islandis consistent with results from several studies, includinghe. 9 ) 320Z1-0040 System &
Resource OutlooKThe Outlook) and the 2019 Congestion Assessment and Resource Integration Stadpe
Outlook, the NYISCevaluatedthe transmission system based omenewable generation pockes, which are
detailed in the figure below.The shaded areas summarize the findings hgentifying the pockets as having
A Obi1 @I AAEIOD OBEAEDOATIAEAT 08 4EA DI AEAOO xEOE A

OEE
both persistent and significant renewable generation curtailment within the pocket
Figure 1: New York Renewable Generation Pockt Map
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1 See e.g, Case No. 2660497, Mat t er of New York I ndependent System Operator, I nc. ds F
Consideration for 2018,Comment of the New York Independent System Operator, Inc. (January 19, 2021); Case N&Q®&3, Matter of New York
IndependentSgt em Operator, |Inc.086s Proposed Public PdCbmmeyofihedew¥arki ssi on Needs
Independent System Operator, Inc. (January 22, 2019); Case No-B8558, Mat t er of New York I ndependent Systen

Public Policy Transmission Needs for Consideration for 2016pomment of the New York Independent System Operator, Inc. (December 5, 2016).
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Offshore wind generation connected to Long Islanis identified asighérisk and would be curtailed.
Transmission expansion that increases the transfer capability from Long Island to the resttbe stateis

expected to significantly reduce the potential for offshore wind curtailment.

On August 3, 2020,le 2020-2021 cycle of thePublic PolicyProcesscommenced with a request to
interested parties to submit proposedtransmission needs driven by Publidolicy Requirements.
Responses were received from 15 entities nine of which highlighted the need for transmission
associated with the delivery of offshore wind energy across New York Sta@n October 9, 2020,le
NYISO filed the proposed transmission needwith the PSCand the proposed transmission needs that will
result in physical modifications to the Long Island Transmission District with thé.ong Island Power
Authority (LIPA). On February 3, 2021, LIPA filed with the PSC its determination thatransmission need
driven by aPublic Policy Requirement exists in the Long Island Transmission District and its

recommendation that specific upgrades be pursued.

On March 19, 2021, the PSC issued an Ordelentifying the Long Island Offshore Wind ExporPublic
Policy TransmissionNeed(Long IslandPPTN and referred that need to the NYISO for solicitation and
evaluation under its Public Policy ProcessThe Order declared that the CLCPA constitutes a Public Policy
Requirement driving the need for transmission ¢ increase the export capability from Long Island to the
rest of New York State to ensure full output of offshore wind interconnected to Long Islantihhe Order

defined the need as:

1) Adding at least one bulk transmission intertie cable to increase the egpt capability of the
LIPA#1T 1 %AEOTT E1T OAOEFAAAR OEAO AT 11T AAOO .9) 3/«
output from at least 3,000 MW of offshore wind is deliverable from Long Island to the rest
of the state; and

2) Upgrading associated local trasmission facilities to accompany the expansion of the
proposed offshore export capability3

2 Case No. 2660497, In the Matter of New York Independent System Operator, Inc.'s Proposed Public Policy Transmibd&éeds for Consideration
for 2020, Order Addressing Public Policy Requirements for Transmission Planning Purposes (March 19, 282ajjable at
https://documents.dps.ny.gov/public/Common/ViewDoc.aspx?DocRefld={8C8F3DARKREB4B18-88F5-82CF587895C9}

31d.atp 23.
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2. Proposed Solutions

2.1 Solicitatiorfor Solutions

After the PSQGssued the Order establishing theLong Island PPTNthe NYISO stafpromptly began
working to address the longlIsland PPTN in its Public Policy ProcesBaselineanalysis identified the
AT 1T OOOAET OO0 11T OEA AGEOOETI ¢ OUOOAI 80 AADPAAEI EOU
and shared the results with stakeholders andievelopers Anticipating that higher amounts of offshore
wind above 3,000 MW maygeek to be interconnected in Long Islandhe NYISO also studiedn alternate
scenario to integrate 6,000 MWThe NYISO provided the baseline and alternate scenariesults to

prospective developers.

Prior to the solicitation for solutions, theNYISO discussed theong Island PPTN andbaselineand
alternate scenario resultswith stakeholdersand interested partiesat numerous meetingsthrough the
shared governance processA Technical Coferencet was held on July 82021, with prospective
developers to discuss thesolicitation process, sufficiency criteria, evaluation methodology and criteria,
andto addressA A OAT T B A O OMorekh@nA1aoegdrral@articipants joined the daylong Technical
Conference. Furthermore, the NYISO issued three Frequently Asked Questions (FAQ) documemd
posted them on the NYISO website gbat all interested developers andparties had access to the

information.

The NYIS(bhegan the 60day solicitation window on August 12,2021. Proposalswere due on October
11, 2021 The solicitation letter and viability & sufficiency criteria are included in Appendix A. In response
Ol . 99plRitatdrO19 proposalswere submitted by a total of four Developers: one proposal from LS
Power Grid Corporation | (S Powej, ten proposalsfrom NextEra Energy Transmission New York, Inc.
(NextEra), oneproposal from Anbaric Development Partners, LLC (Anbarig)and sevemroposalsfrom

Propel NY (a partnershipbetween the New York Power Authorityand New York Transco, LLQ.6

2.2 Viability and Sufficiency Assessment

The Viability & Sufficiency Assessmesta pass/fail test toscreenwhether each of the 19roposed
projects is capable of satisfying the minimum criteria of th&ong Island PPTN The Viability & Sufficiency
Assessmerfound two projects that did not meet the sufficiency criteria@ T046 Anbaric Downstate Clean
Powerlink and TO50 Propel Base Solution 4’he NYISO also determined thabne project, TO45 NextEra

4 https://www.nyiso.com/documents/20142/22968753/L1 -PPTNTechConference.pdf/
5 https://www.nyiso.com/documents/20142/22968753/LIPPTN -FAQ08112021 -+ev09202021.pdf/

6 All of the developers that submitted proposed solutions to the Long Island PRA¥&te qualified transmission developers in accordance with the
Attachment Y of theDATTSee https://www.nyiso.com/documents/20142/1395552/List -of-QualifiedDevelopers2022-11-02-Final.pdf/

DRAFT Long Island Offshore Wind Export Public Policy Transmid&limmning Report| 15



"=$NewYork ISO

Plus 3,which was found to be viable and sufficienias not eligible for evaluation and selection becausée
contained nontransmission facilities and, therefore,wasA1T O/ OEAO 0 OAIGEh&NY®BDI EA U
presented theViability & Sufficiency Assessment Reptirstakeholders and filed it with the PSC on April 4,

2022. The reportis included in Appendix A.

2.3 Characterization of New and Upgrade Facilities

In October 2021, the NYISO filed tariff regions with FERC, pursuant to Section 206 of Federal Power
Act, to establishnew procedures in the Public Policy Proces® implement certain reserved rights of
transmission ownersto build, own, and recover the cost afipgrades to their existing transmisson
facilities. The new procedures went into effect orOctober 12, 20211n accordance with the new
procedures, the NYISQdentified Public Policy Transnission Upgrades containedin the proposed projects
by posting to its website an initial characterization of project facilities as new ofPublic Policy
Transmission Upgrades Disputes to the characterization of specific facilities were raised by several
parties. After discussing with the disputing parties, theNYISO posted a finaldt of facility
characterizations? to its website on June 10, 2022and is includedin Appendix F.

2.4 Project Descriptions

The Developers of dl 16 viable and sufficientPublic Policy Transmission Pojects electedfor the
NYISO to evaluate the projects fquurposes of selection as the more efficient or cosffective solution to
the Long Island PPTNBelow is a brief description of the major facilities of thes@rojects. Appendix E

contains a more detailed description and map of each project.

T035 LS PowerAtlantic Gateway
r 3 x Barrettz Ruland Rd 345 kMPARcontrolled lines
r 3 x Ruland Rdz Millwood HVDClines

T036 NextEra Core 1
r  East Garden Citg Dunwoodie 345 kV PARcontrolled line
r East Garden City Sprain Brook345 kV PARcontrolled line
r Ruland Roadz Sprain Brook345 kVline
r East Garden Cityg Jamaical38 kV PARcontrolled line

7 oPublic Policy Transmission Upgradéare defined asa portion of a Public Policy Transmission Project that satisfy the definition of upgrade set
forth in Section 31.6.4 of Attachment Y and are eligible for the applicable Transmission Owtonegxercise the right to build, own, and recover the
costs.

8 https://www.nyiso.com/documents/20142/31279228/LI_OSW_Export_ ESPWG_068-2022.pdf/
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T037 NextEra Core 2

r

r

r

r

r

East Garden City Dunwoodie 345 kVline

East Garden City Sprain Brook345 kVline

Ruland Roadz Sprain Brook345 kV PARcontrolled line
East GarderCity z Jamaical38 kV PARcontrolled line
East Garden City Farragut 345 kV PARcontrolled line

T038 NextEra Core 3

r

r

r

Northport z Dunwoodie 345 kVline

East Garden Citg Sprain Brook345 kV PARcontrolled line
Ruland Roadz Sprain Brook345 kV PARcontrolled line
East Garden Cityg Jamaical38 kV PARcontrolled line

East Garden City Farragut 345 kV PARcontrolled line
Pilgrim z Northport 138 kV line

TO039 NextEra Core 4

r

r

r

Northport z Dunwoodie 345 kVline

East Garden Citg Sprain Brook345 kV PARcontrolled line
Ruland Roadz Sprain Brook345 kV line

East Garden Cityg Jamaical38 kV PARcontrolled line
Sprain Brookz Farragut 345 kVline

Pilgrim z Northport 138 kV line

T040 NextEra Core 5

r

r

r

r

Northport z Dunwoodie 345 kVline

East Garden Citg Sprain Brook 345 kV PARcontrolled line
Ruland Roadz Sprain Brook345 kV line

East Garden Cityg Jamaical38 kV PARcontrolled line

T041 NextEra Core 6

r

r

r

Northport z Sprain Brook HVDC line

East Garden CitgDunwoodie 345 kV PARcontrolled line
Ruland Roadz Sprain Brook345 kVline

East Garden Cityg Jamaical38 kV PARcontrolled line
Pilgrim z Northport 138 kV line
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T042 NextEra Core 7

r

r

r

Northport z Sprain Brook HVDC line

East Garden Citg Dunwoodie 345 kV PARcontrolled line
Ruland Roadz Sprain Brook345 kVline

East Garden Cityg Jamaical38 kV PARcontrolled line

2 x HVDC connectors between the NY Bight and Buchanan
Pilgrimz Northport 138 kV line

T043 NextEra Enhanced 1

r

r

r

Northport z Sprain Brook HVDC line

East Garden Citg Sprain Brook345 kV PARcontrolled line
East Garden Citg Dunwoodie 345KV line

Ruland Roadz Sprain Brook345 kV PARcontrolled line
East Garden Cityg Jamaical38 kV PARcontrolled line

Sprain Brookz Farragut z East Garden City 345 kV line (PAR controlled &ast Garden City
towards Farragut)

Barrett z Buchanan HVD(Qine
Pilgrim z Northport 138 kV line

T044 NextEra Enhanced 2

r

r

r

Northport z Sprain Brook HVDC line

East Garden Citg Sprain Brook345 kV PARcontrolled line
East Garden Citg Dunwoodie 345kV line

Ruland Roadz Sprain Brook345 kV PARcontrolled line
East Garden City Jamaical38 kV PARcontrolled line

Sprain Brookz Farragut z East Garden City 345 kV lin€PAR controled at East Garden City
towards Farragut)

2 x HVDC connectors between the NY Bight and Buchanan
Buchananz Ramapo 345 kMine

Jamaicez Corona 138 kMine

Pilgrim z Holbrook 138 kV line

Pilgrim z Northport 138 kV line

DRAFT Long Island Offshore Wind Export Public Policy Transmid&limmning FReport| 18



"=$ New York ISO

T047 Propel Base Solution 1

r

r

r

East Garden Cityg Tremont 345 kVPARcontrolled line
Shore Rdz Sprain Brook345 kV PARcontrolled line
Barrett z East Garden City345 kV PARcontrolled line
Ruland Rdz Shore Rd 345 kV line

Ruland Rdz East Garden City 345 k¥?ARcontrolled line
Shore Rdz East Garden City345 kVline

T048 Propel Base Solution 2

r

r

r

Barrett z Tremont 345 kV PARcontrolled line
Ruland Rdz Sprain Brook Rd 345 k\PARcontrolled line
Syossetz Shore Road 138 kV PARontrolled line

T049 Propel Base Solution 3

r

r

r

East Garden Citg Tremont 345 kVPARcontrolled line
Shore Rdz Sprain Brook345 kV PARcontrolled line

2 x Barrettz East Garden City345 kV PARcontrolled lines
Ruland Rdz Shore Rd 345 kV line

Ruland Rdz East Garden City 345 k\PARcontrolled line
Shore Rdz East Garden City45 kVline

Shore Rdg East Garden City 13&V line

T051 Propel Alternate Solution 5

r

r

r

East Garden Cityg Tremont 345 kVPARcontrolled line
2 x Shore R Sprain Brook345 kV PARcontrolled lines
Barrett z East Garden City345 kV PARcontrolled line
Ruland Rdz Shore Rd 345 kV line

Ruland Rdz East Garden City 345 k¥PARcontrolled line
Shore Rdz East Garden City45 kVline

Syossetz Shore Road 138 kV PARontrolled line
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T052 Propel Alternate Solution 6
r Eastern Queeng Dunwoodie 345 kVPARcontrolled line
r East Garden City Tremont 345 kVPARcontrolled line
r 2 x Shore Rd Sprain Brook345 kV PARcontrolled lines
r 2 x East Garden City Eastern Queens 345 kV line
r Barrett Z East Garden City345 kV PARcontrolled line
r Ruland Rdz Shore Rd 345 kV line
r  Ruland Rdz East Garden City 345 k¥PARcontrolled line
r Shore Rdz East Garden City345 kVline
r Syossetz Shore Road 138 kV PARontrolled line

T053 Propel Alternate Solution 7
r Eastern Queeng Dunwoodie 345 kVPARcontrolled line

r Eastern Queeng Tremont 345 kV line

r Ruland Rdz Sprain Brook345 kV PAR controlledline

r Northport z Sprain Brook HVDC line

r 3 x Barrettz Eastern Queens 345 kV linre(one is PARcontrolled)
r Syossetz Shore Road 138 kV PAR controlletine
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3. Project Evaluations

The process for the evaluation of proposed solutions is described in the NYISO Public Policy
4 OAT OI EOOETT 01 ATTEIC 001 AAROGO - AT OAl AT A B tAAAOAA |
OEA A@OAT O EAAOEAI Ah OEA AOEOAOEA DPOAOAOEAAA AU OE,
Transmission Projects differs from its evaluation of projects in its other planning processes becalsean
give varying levels of considerations tolte baseline and chosen scenarios based upon the nature of the
proposed Public Policy TransmissiorNeed In other words, certain projects may perform differently
under normal operating conditions and other potential operating conditions. Based upon the paculars
of the Public Policy Transmission Need, the more efficient or cesffective solution may be chosen based

upon a scenario or a combination of scenarios.

For the purposes ofthe evaluation and selection of the more efficient or cosgffective PublicPolicy
Transmission Project(s) to address thé.ong Island PPTNthefollowing criteria and metrics were applied
as definedin Section 31.4.8 oAAttachmentY to the NYISO f@en AccessTransmission Tariff (OATT). The
criteria prescribed in the PSC Ordefor the Long Island PPTN have beaddressed throughout the

metrics, as detailed below

Figure 2: Criteria and Metrics for Long Island PPTN

Tariff- Specific

Metric Based  Metricin Analysis Performed
Metric | PSC Order

Capital CostsEstimates, including SECO estimated equipment, construction, and

gquantitative assessment of Cost X permitting costs. SECOOD g

Caps Devel operds Cost Cap.

Qualitative Evaluation of Cost Caps X NYISO consideration of Cost Caffectiveness in
protecting ratepayers

Cost per MW Ratio X Compare project cost to various transfer capability
increases
Electrical (additional offshore wind beyond 3000 MW,

Expandability X and Physical Expandability (new points of
interconnection)

Operability .9, additional flexibility Power flow analysis of flexibility to operate the systel

in operating the system and costs of X under outage conditions

operating the systems)

Performance {.e., interface flows, X Transmission utilization through Long Island

percentloading of facilities) interfaces, unbottled offshore wind generation

Property rights and routing X SECO review of project proposals

Potential of delays in constructing SECO review of project proposals

the project, includingobtaining X

permits and certifications

Reliability of the System Xx X
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U Transmission Security (thermal, Transmission security analysis is included in all
voltage, and stability) under interconnection studies, which are performed in
X X ; ; :
normal and emergency parallel with the Public Policy Process.
operating conditions
Other Metrics Identified through X
Stakeholder Process
0 Changes in LocationaBased LBMPs are a product of production cost simulations.
Marginal Prices LBMPs provide directional understanding of the
X X : . .
system behavior, but are less informative than other
economic metrics for this PPTN.
0 Changes in Transmission Losses X X Losses are a product of productionast simulations.
Impacts to transmission losses are not significant.
U Changes in Installed Capacity X X Capacity Benefit analysis
costs
U Changes in Transmission Congestion is a product of production cost
Congestion Contract Revenues X X simulations. TCC impacts are less informative than
other economic metrics for this PPTN.
U Changes in Production Costs X X Production Cost Simulations
U Changes in Emissions Emissions are a product of production cost
X X simulations. For a future with little¢o no fossil
generation, the impact to emissions is not significant
U0 Changes in Transmission X X Congestion is a product of production cost
Congestion simulations.
U Impacts on Transfer Limits Transfer limit analysis is also incorporated into Cost
X X -
per MW and Operability
U Changes in Resource X X Energy production of offshore wind is a product of

Deliverability

production cost simulations.

* Reliability of the transmission system is also evaluated under the Viability & Sufficienéyssessment as prescribed

by Section 31.4.5 of the Attachment Y to the OATT.

3.1 Evaluation Scenaio

For the purpose ofthe Long Island PPTNthe NYISO establishethree scenarios to evaluate the

proposed solutions:

r

Baseline Scenario: evaluates the system comlition with 9,000 MW total of offshore wind generation
(6,000 MWin New York Cityand 3,000 MWin Long Island), moderate buildout of upstate renewables,
and expected generation retirementsThis scenario assumes transmission upgrades on the Barreti

Valley Stream 138kV paths to alleviate congestion.

Policy Scenario: evaluates the system condition with 12000 MW total of offshore wind generation
(6,000 MW in New York Cityand 6,000 MWin Long Island), upstate renewable buildout, and fossil
generation retirements and to meet CLCPpgolicy mandates This scenario assumes transmission
upgrades on the Barretiz Valley Stream 138V paths to alleviate congestion.

Policy + Barrett z Valley Stream Constraint Scenario (Policy + BVSScenarig: evaluates the system
condition built upon the Policy Scenario and excludethe assumed upgrades on the Barret Valley
Stream 138kV paths.The Barrett-Valley Stream path could be one of the most congested paths in the
New York Control Area wheninterconnecting offshore wind projects, such as Empire Wind Ihvithout
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applicabletransmission upgrades Empire Wind Il is proposed to interconnect to Barretiz Valley
Stream 138 kV lineand causes congestion othe 138 kV lines in the vicinity, including Barrett-Valley
Stream, Barrett-Freeport and East Garden City Valley Streamln the first quarter of 2023, Empire
Wind Il acceptedits cost allocation for local System Upgrade Facilities but rejectets cost allocation
for System Deliverability Upgrades in Class Year 20ZThe limited upgrades Empire Wind Il accepted
in the Interconnection Procesdeft the nearby transmission constraints unresolved. The NYISO,
therefore, established thePolicy + BVSScenarioto assesghe impact that the proposed projects may
have on thesystem

The evaluation of the proposed solutions utilized tools such as power flow, resource adequacy, and
production cost simulations.The NYISperformed additional sensitivities to the aboveidentified
scenarios to further distinguish between the proposed solutionsThe details of the databases are
described in AppendixG.

3.2Capital CodEstimatesind Cost Cap

Evaluation Metric: Capital Cost Estimates and Cost Cap

Purpose:Consides the project cost estimates andhe D e v e | wqgluatandCsst Cap

Evaluation:SECO independent cost estimate and qualitative assessment@dst Caps
Considerations

r The total cost estimate takes into consideration the independent cost estimate
relative to the costcontainment structure proposed by each developer.

r Further qualitative evaluation considexrthe effectiveness of theCost Caps
and their impact on project constructability.

Capital Cost Estimates

In its proposal, aDeveloper is required to submitcredible capital cost estimates for the project.
The capital cost estimate must include coss for (1) the proposed project(separately identifying new
transmission facilities and Public Policy Transmission Upgdes)and (2) Network Upgrade Facilities,
System Upgrade Facilities, System Deliverability Upgrades, Network Upgrades, and Distribution Upgrades,
as applicable! 1T O0i AAO T £ OEA OAI AAGEIT 1 AOOEAO AOAI OAOA
estimated cost. Thesametrics include the capital costs estimates for the projedhat take into account the
accuracy of the proposed estimatghe cost per MW ratio of the proposed project; additional metrics that

may be proposed by the PS@nd other metrics thatthe NYISO may consider in consultation with its
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stakeholders .9, changes in production costs).

In performing the evaluation of the capital cost estimateshe NYISGengagel independent consultants
to review the project information submitted by a Developer, including its project cost estimate, arélied
IT OEA ET AAPAT AAT O Ai1 001 OAT 606 AT AT UOGAO AT A AOOEI 4
metric.

Developer Cost Containment Proposals

A Developer may voluntarily submit a Cost Capith its proposed project that covers its Included

Capital Costsbut not its Excluded Capital Costs.

Under the tariff, a Cost Cap isBA O A 1 T binding Gomitment to contain certain @tegories of
capital costs AAZLET AA AO O) 1 Ad f&rA ArédposediPbtificPalicy THahsmi€som Project.

Included Capital Costgontain all of the capital costs necessary to design, construct, and place a facility
into service with the exception d Excluded Capital Costd he categories of Included Capital Cost include:
contract work, labor, materials and supplies, transportation, special machine services, shop services,
protection, injuries and damages, privileges and permits, engineering servigehe cost of conducting an
environmental site assessment or investigation, as well as reasonably foreseeable environmental site
remediation and environmental mitigation costs, general administration services, legal services, real
estate and land rights, ents, studies, training, asset retirement, and taxeB addition, a Developer may
choose to include, as Included Capital Costs, real estate costs for existing righftsvay that are a part of

the proposed project but are not owned by the Developer.
Excluded Capital Costinclude:

1. Capital costs of Public Policy Transmission Upgrades,

2. Capital costs of upgraddacilities determined by the NYISO in one of itsansmission
expansion orinterconnection processes

3. Debt costs, allowance for funds useduring construction and other representations of the cost
of financing the transmission project during the construction timeframeThat may be included
as part of the capital cost of the project when it enters into services or as otherwise
determined by the Commissiorp

4, Unforeseeable environmental remediation and environmental mitigation costsand

9 As a part of the evaluation, the NYISO did not estimate or evaluatdeav e | oper 8s return on equity, financing
construction work in progress (CWIP) payments.
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5. Real estate costs for existing right®f-way that are part of the proposed Public Policy
Transmission Project but are not owned by the Developethat the Devéoper chooses not to

include as Included Capital Costs in its proposal

These Excluded Capital Costs are types of costs that cannot reasonably be estimated or foreseen by
Developerswithin the 60-day project proposal window with sufficient certainty to subject the costs to the
Cost CapThe NYISO uses independent cost estimates developed by its consultants for the Excluded

Capital Costs in its evaluation.

A Developer maysubmit a Cost Cap either in the form of hard Cost Cap or aoft Cost Cap The tariff

characterizes the Cost Caps as follows

A Hard CostCapis a dollar amount for those costs above which the Developer will not be eligible to
recover from ratepayers its actual costs for the Included Capital Costs that exceed the capped
amount.

A Soft CostCapis adollar amount for those costs above which the Inclded Capital Costs are shared
between the Developer and ratepayerdased on aDeveloperproposed percentage The share of
costs above the cap borne by the Developer must be greater than or equal to 20% (leaving 80% of
costs in excess of the cap to consunsr

Quantitative Review of Cost Caps

I $AOCAT T PAGHH O XDTHAD GAALUO AEOAAOI U ET Odstedtindies. 9) 3/
for each project and its subsequent quantitative evaluation thereofhe calculation of the total cost
estimate degpends on whether a Developer submits a Cost Cap and the nature of a submitted Cost Cap.
For instance,if a Developerelected not tosubmit avoluntary Cost Cap, the NYISO would rely only on the
estimate of its independent consultant tacalculatethe Included Capital Costs$or that project. However,
if a Developer submits a Cost Cap, the tariff defines the treatment of the Cost Cap based on whether it is a

hard or soft Cost Cap.
The calculation of Included Capital Costs for a hard Cost Cap requitke NYISOto take the submitted
CostCapDdisds AT A OOA OEA AADPDPAA InllidédCapidnl Ghsts. OEA Al 1T 61 6 A&l
The calculation of IncludedCapital Costs for asoft CostCap proposaldepends on whether the capped
amount is above or belowthee T AADAT AAT O AT OO AOOEI AOGA POAPAOAA AU
1. $AO0AT | ATt Oapis above the Independent Cost Estimate
Yyl OEEO AAOAh OEA .9)3/80 OAOEALAZLZ POAOGAOEAAO OEA C
Capital Costs. InsuchAOAh EO EO OAAOI T AAT A O OOA OEA $AOAIT D

of policy design, Developers should have an incentive to beat the independent cost estimate by bidding
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below what they expect will be the independent estimate for its pra@jct. If aDeveloper that bids above the
independent estimate were to benefit from the lower independent estimate in project evaluation, then

that would provide the wrong incentive to Developers as they develop their submissions. In the event that
a Develoger does bid above the independent estimate, it is either because there is an aspect of its project
that is unusual and the Developer knows best what its costs will be, or because the Developer elects not to

accept much cost risk with its project.
2. Developer & 8oft Cost Capis below the Independent Cost Estimate.

As a soft Cost Cap exposes ratepayers to some percentage of costs in excess of the Cost Cap, the NYISO
does not simply use the proposed Cost Cap as the anticipated value of Included Capital Costedd, the
NYISO calculates an adjusted value of the Included Capital Cost that is based upon the level of ratepayer
exposure to cost overruns. Specifically, the NYISO will)(multiply the difference between (a) the
ET AADAT AAT O AT 1 OOKEIDAT VBN AADDH ADLBDEOAIOA#T OO0 A

Costs, by (c) the risk percentage assumed by ratepayers atlf AAA OEAO Ai 1 061 0

@)
m
T

]
o1
Included Capital Costs.

All Developers submitted voluntary Cost Caps in their proposaleif the Long Island PPTN. LS Power
submitted a hard Cost Cap for TO35, while NextEra and Propel NY submitted a range of different soft Cost
Caps for their respective projectskigure 3 below summarizes the independent estimate of theapital cost,
which includes thelncluded Capital Coss and ExcludedCapital Coss. The(lotal CostEstimated OET x1 E1
the figurebelowAT A OOAA OEOT OCET OO0 OE A costlap into éonsldekdfidhdas OEA $ A
detailed above

Figure 3: Independent Estimate and Voluntary Cost Cap

Independent  Independent

Developer Estimate of Estimate of Total Cost
Project Cost Cap Cost Cap Included Excluded Estimates*
(M) Capital Costs  Capital Costs ($M)
($M) ($M)

T035 8 LSPower Hard Cap $3,074 $5,920 $78 $3,152
T036 6 NextEra Core 1 50/50 Soft $5,882 $3,230 $1,137 $7,019
TO37 6 NextEra Core 2 50/50 Soft $6,867 $3,627 $1,259 $8,126
T038 8 NextEra Core 3 50/50 Soft $7,444 $4,252 $1,209 $8,653
T039 0 NextEra Core 4 50/50 Soft $7,211 $4,457 $1,272 $8,483
TO040 8 NextEra Core 5 50/50 Soft $5,898 $3,610 $1,086 $6,984
T041 & NextEra Core § 50/50 Soft $6,774 $4,448 $1,138 $7,912
T042 0 NextEra Core 7| 50/50 Soft $10,373 $13,750 $1,131 $13,193
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Independent  Independent

Developer Estimate of Estimate of Total Cost
Project Cost Cap Cost Cap Included Excluded Estimates*
($M) Capital Costs  Capital Costs ($M)
($M) ($M)
T043 & NextEra Enh 1 | 50/50 Soft $11,471 $8,753 $1,298 $12,769
T044 0 NextEra Enh 2 | 50/50 Soft $14,991 $16,128 $1,338 $16,898
T047 & Propel Base 1 | 20/80 Soft $1,877 $2,269 $289 $2,480
T048 & Propel Base 2 | 20/80 Soft $1,687 $1,966 $211 $2,121
T049 & Propel Base 3 | 20/80 Soft $2,131 $2,642 $295 $2,835
TO51 & Propel Alt 5 20/80 Soft $2,554 $2,902 $430 $3,262
T052 & Propel Alt 6 20/80 Soft $3,953 $4,071 $658 $4,705
TO053 & Propel Alt 7 20/80 Soft $5,118 $5,113 $458 $5,576
* In calculating the total cost estimatein this table, the NYISO, consistent with the OATT, did not estimate or add
the Excluded Capital Costef any costs concerning unforeseeable environmental mitigation or remediation costs
or the financing of the proposed project, such as debt costs allowance for finds used during construction

Qualitative Evaluation of Cost Caps

To address the potential scenarios where thquantitative evaluation may not fully capture the benefit
IO OEOCEO T £ A $AOAIT T @duatdrdalsdiricl@iés qualitadive crifeBaXor asseysidg 6 O
proposed Cost Caps.

Criterion | (Cost Containment Incentive ) assesse© ¢ OY E A AgbfEdepOfosed Codt Gap in
providing an incentive to theDA OAT T BPAOO O1 AT 1 OAET OEAEO )1 Al OAAA #
Al ECTAA EO OEA $AOGAITDPAOSO ET AAT OEOGA O1 1 AGEI EUA E
level of risk expogure to consumers and what degree of risk is the Developer assuming to pay for cost
overruns. This criterion is closely connected with the percentage of the proposed Cost Cap, but the
effectiveness of a proposed Cost Cap can become decoupled from the caatisg percentage if there is a
OOEEEAEAT O OAOEZEAOCOG 1 O CAD AAOxAAT OEA ET AAPAT AAT O
for the Cost CapA Cost Cap that pressures the Developer to keep costs down is considered to have a profit

motive well aligned with consumer interest.

Criterion Il (Consumer Risk, Exposure & Uncertainty) AOOAOOAO Ofr OYEA AEEAAOEOD
#1 OO0 #ADb E1T bDOI OAAOGETI ¢ OAOCAPAUAOO &OT i1 )T Al OAAA #AH
likelihood and magnitude ofidentified project risks and how effective the Cost Cap is at protecting
consumers from those overruns. Unlike in the Criterion |, having a comfortable buffer between the
$AOAT T DPAOBO OOAI EOOAA AiT 0T O A O OEA #Hélddallevided AT A

concerns associated with identified project risks by ensuring adequate funding to overcome risks
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associated with the development and construction of the proposed project.

Criterion Il (W@DAAOGAA #1 000 O)Yassessekphe mdghitdd® 6f he différénce
AAOxAAT OEA #1 00 #Ap AT A OEA ET AAPAT AAT O AT OO AOOEI
analysis of the prior two criteria, there are additional considerations considered hertor submitted Cost
Caps Specificaly, Criterion Il looks at the Cost Cap depending on whether the amount of the Cost Cap is
above or below the independent cost estimatdf a proposed Cost Cap iselow the independent cost
estimate, this assessment considers how close, or far below, i®tproposed Cost Cap amount to the
ET AAPDAT AAT O AT OO AOOEI AOA AT 1 OEAAOET C j Aq OEA $AOAI
construct the project and (b) the likelihood that the project can be constructed at the Cost Cap amount. For
instance, ifthere is a large mismatch between the Cost Cap amount and the independent cost estimate, the
.9)3/ AOOAOOAA OEA bi OAT OEAI OOEOE 1T &£ POI EAAO AAAT
loss. The NYISO also considered rationales supporting tlener amount of the Included Capital Costs
underlying the Cost Cap and the likelihood that the Included Capital Costs will be less than the

independent cost estimates based on those reasons.

Conversely, ifa proposed Cost Cap is abovbe independent cost estimatethis criterion assesses
whether the proposed Cost Cap will meaningfully contaimcluded Gapital Costs at all.Specifically, the
NYISO assesses (a) how close, or far above, is the proposed Cost Cap amount to the indeperasnt ¢
estimate and whether the amount of the Cost Cap that is above the independent cost estimate is either so
significant that it is unlikely to bind the Developer and provide benefit to ratepayers or so small that it can

still protect ratepayers from costoverruns.

In performing this qualitative evaluation, the NYISO considered the level at which the submitted Cost
Caps satisfies the criteria together with the construction risks identified for the corresponding project.
Projects with higher construction risks have a greater probability of developing at higher coste(g., T036
and T040).In some cases, the NYISO conductadther examination under Criterion Il of potential
additional costs to consumers stemming fronadditional information on the rationale for the level of the

Cost Cap amountliscovered during the evaluation.
The following details eacts A O A1 isubritied Cost Caps for their submitted project or projects.

LS Power Submitted Cost Cap Proposal

r LS Power proposed a $3.0/hard Cost Cap foif 036.

r 4EA . 9) 3/ 8 GE@Cestinadd tAeArcl@ed Capital Costs of the project to be
approximately $5.92B.
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*  The independentcostestimate of Included Capital Costs and LS Povée@oposed Cost Cap
amount differ substantially.

Criterion I: ( CostContainment Incentive )

Considering the hard Cost Cap and an independent cost estimate much higher than the amount of
the Cost Cap, LS Power will experience considerable pressure to keep project costs low enough so
as to achieve its targeted returns forts investors. Profit motive and consumer interest are well
aligned.

Criterion Il (Consumer Risk, Exposure & Uncertainty)

, 3 01T xAO60O OOAI EOOAA #1 OO0 #AbD AiT 061 O AiTi A0 ET «x
Pl OAT OEAIT A&l O O EdhitaBrosis folkxeéed tBe hardl Gost Odp A Aigh relative to the

I OEAO DBOI bi OAA POT EAAOO8 . AGAOOEATI AGOGh ,3 01 xAO
exposure in the event of that the Included Capital Costs exceed the Cost Cap amount.

Criterion1) ) 4 | @PAAOAA #1 OO0 008 $AOGAI T PAOGO #AbDPQ
4EA T ACT EOOAA 1T £ OEA AE Guduh bithe Gost CdpAi@ncliddd , 3 01 x
Capital Costslandthe independent cost estimate is concerning.

NextEra Submitted Cost Cap Proposals

r NextEraproposesa 50/50 soft Cost Cap for all of its projects

r The amount of. A @ O 9%6GsAGapfor itprojects were generally several billionhigher than the
independent cost estimates for the Included Capital Costs.

r  The independent cost estimates for th&xcluded Capital Costs for each of the NextEra projects
ranged from $1.1B to $1.3B.

Criterion I: ( Cost Containment Incentive )

The dgnificantly higher amount of the Cost Cap in comparison to the independent cost estimate

for Included Capital Costs seriously calls into question the effective of the Cost Cap to incentivize

NextEra to contain its costs. A@O%OAS8 O D OIT Ahéd withicehsiddk intBrédt forthe®® Al E
several billion dollars of Included Capital @ststhat exceedthe independent cost estimats. As a

OAOOI Oh . AGO%NOAGO ET AAT OEOGA O1 | AgEi EUA DPOI £ZEOO
that is less than theCost Cap amount

Criterion Il (Risk, Exposure & Uncertainty)

. AdO%OAB 0O DPOT PT OAA uvunrTumnm AI OO OEAOET ¢ AT AO ET 0O
overruns but only in the unlikely event thatthe Included Capital Costexcead thebillions of

margin. In other words, if actual Included Capital Costs for the projecare more in line with the

independent cost estimate, then consumers will beesponsible forall of those costs up until the

Cost Cap andifty percent of the Included Capital Costs that may excedtle Cost Cap as well.

# OEOAOCEIT )Y))d | w@bAAOAA #1 6OO0 008 $AOAI T PAOSO
Some margin above the projectethcluded Capital @sts is to be expected in a proposed Cost Cap
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The magnitude of theamount that is containedET . A @0 %O Asicancetiog D1 OA|

Propel NY Submitted Cost Cap Proposals

* Propel NY proposes 20/80 soft Cost Cap for its projects the minimum amount permitted under
the tariff.

r 4EA AT O1T O 1T 4&£ 00i PAT .980 #1 00 #AD A O EOO DPOI E
independent cost estimate for Included Capital Costs.

v The independent cost estimates for the Excluded Capital Costs for each of the Propel NY projects
ranged from justover $0.2B to $0.6B.

Criterion I: ( Cost Containment Incentive )

00T PAT . 9 8208063 sBafing & fhe minimum amount allowed under the tariff. The

reason for this minimum is that anything below 20% cost sharing for a Developer is unliketp be

enough of a burden on the Developer to counterbalance a FER@pbroved rate of return on equity.
7EEITA EO AAT1T1 O AA ETT x1 AAZET EOGEOAI U O1 6El AED
.9860 DPOI BT OAT O1 AO0OOI A ¢smtovelthdEcotdindd ambudtis@gsAA # AD
favorable than the proposed sharing commitments by other Developers and may leaReopel NY

to lack an effective profit motiveto contain costs

Criterion Il (Risk, Exposure & Uncertainty)

Under PropelNY8 €ibmitted soft Cost Cap, consumerswould be responsible for 80% oflncluded
Capital ®st overruns. This means that PropelNY would be able to recover the majority ofany
overruns through its FERGapproved rate.As a result, Included CapitaCost overruns are moe

likely with Propel NYS O D OT EAAOO OE AbDevelope® givedthelack oOdf Affective x |
profit motive. However, given the overall proposedncluded Capital @sts ofT047,T048, and

T049, the risksto consumers of overrunsare not as significant as T051T052,and T053.

#OEOAOETT )))d | wobAAOAA #1 OO0 008 $AOGAIT T PAOSO
PropeINYs © D OT BT O Andourtid 16-2D%#oded than the independent cost estimatef

Included Capital Costs angrovides a realistic margin that would encourage a motivated

Developer to identify efficiency improvements and cost savings in order to ensure thacluded

Capital Costs for theproject come in underthe Cost Cap amount
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Figure 4: Qualitative Cost Cap Comparison

Developer Cost  Qualitative Qualitative Qualitative
Cap Share (%) Criteria | Criteria ll Criteria lll

TO35 - LSPower 100

TO36 - NextEra Core 1 50

TO37 - NextEra Core 2 50

TO38 - NextEra Core 3 50

TO39 - NextEra Core 4 50

TO40 - NextEra Core 5 50

TO41 - NextEra Core 6 50

TO42 - NextEra Core 7 50

TO43 - NextEra Enh 1 50

TO44 - NextEra Enh 2 50

TO47 - Propel Base 1
TO48 - Propel Base 2
TO49 - Propel Base 3
TO51 - Propel Alt 5
TO52 - Propel Alt 6
TO53 - Propel Alt 7

KeyFindings

V The project cost estimates range from $2.1B to $16. 9B. Thiswide-ranging total cost
estimates result from the combination of project designs an@ost Caps.

V,3 0ixA080 EAOA #Ii1 60 #ADP DPOI DI OAI DOT OEAAO OE(
however, such protection is somewhat offset by the risks associated with the sig nificant
difference between the amount of the Cost Cap and the independent cost estimate for its
project.

V . . AgO%OAE0 POI i OAA uvnfunm #1 00 #AD DPOI OEAAO AA]
such protection is offset by the significant difference between th e amount of the Cost

Caps and the independent consultants estimates for its projects.

V ooi PAI . 980 POIi Pi OAA ¢nryn #i 00 #AD DO OEAAO (
under the tariff. Generally, the lower protections from the 20/80  Cost Cap aremitigated
AU OEA 11T xAO AOOGEI AOGAA HhdXderefors pasedicvdl . 96O bDOI

proportional risk to consumers in the event of overruns compared to other more

expensive projects .
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3.3Transfer Capability & Cost Per MW Ratios

Evaluation Metric:Transfer Capaltlity & Cost Per MW Ratios

Purpose:Determines the cost per MW ratio by dividing th&otal Cost Estimatdy the MW value of increased
transfer capability

Evaluation:Comparethe electrical benefits due to the projects, such as increasedansfer limits, flexibility
during outage conditions and expandabilityto the total cost estimates

Considerations

l. Lower cost per MW is better when comparing projeéts b e n e f i t WNotedhatthere aaetnd o s
establishedthresholds for this metric.

The NYISO calculatethe cost per MW ratiometric by dividing eachprojectd Tbtal Cost Estimatelo by
the following three different MW valuesto help inform how efficiently each project meets thé.ong Island
PPTN

r Increase in normal transfer limit of the Long Island export interfaceSeeAppendix | for more
details.

rIncrease inoffshore wind (OSW energyintegration under light load N-1-1 system conditions. See
the Expandability metric for more details.

r Double outage operability range. See thmetric for more details.
The results are shownin Figure 5 and Figure 6, with highest performing projects having low $/MW

across all transfer, expandability, andperating range values.

Figure 5: Transfer Capability & Cost Per MW Ratios

Second Outage

LI Export osw Overatin
Project Increase | SM/MW  Expandability $M/MW P 9 SM/MW

(MW) (MW) Range

(MW)
T035 8 LS Power 3,175 $0.99 4,350 $0.72 3,895 $0.81
T036 6 NextEra Core 1 2,890 $2.43 4,450 $1.58 3,940 $1.78
TO037 & NextEra Core 2 3,310 $2.45 4,150 $1.96 4,260 $1.91
T038 6 NextEra Core 3| 3,550 $2.44 4,600 $1.88 5,420 $1.60
T039 & NextEra Core 4 3,010 $2.82 4,400 $1.93 4,570 $1.86
T040 6 NextEra Core 5| 3,030 $2.30 4,375 $1.60 4,565 $1.53
T041 & NextEra Core 6 3,295 $2.40 4,475 $1.77 4,530 $1.75
T042 6 NextEra Core 7| 3,285 $4.02 4,500 $2.93 4,540 $2.91
T043 d NextEra Enh 1 3,930 $3.25 5,400 $2.36 5,790 $2.21
T044 6 NextEra Enh 2 3,900 $4.33 4,900 $3.45 5,740 $2.94

10 The cost per MW metric ses the Total Cost Estimatedescribed inSedion 4.1 of this report, as opposed toS E C hdependentcost estimate.
Consideration of the differeneb et we e n t h eCodd@we lampde irs@Eseh@edtostestimate of IncludedCapital Costs is considered in
the cost containment metric.
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T047 & Propel Base 1
TO048 & Propel Base 2
T049 & Propel Base 3
TO51 & Propel Alt 5
T052 & Propel Alt 6
T053 & Propel Alt 7

1,755
1,665
1,770
2,265
3,490
2,540

$1.41
$1.27
$1.60
$1.44
$1.35
$2.20

3,750
3,725
3,750
4,300
5,075
4,350

$0.66
$0.57
$0.76
$0.76
$0.93
$1.28
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2,260
2,170
2,270
3,510
5,215
4,055

$1.10
$0.98
$1.25
$0.93
$0.90
$1.38

TO36 - NextEra Core 1
TO37 - NextEra Core 2

Figure 6: Cost Per MW Ratios

TO35 - LSPower

T038 - NextEra Core 3_

TO39 - NextEra Core 4
TO40 - NextEra Core 5
TO41 - NextEra Core 6
T042 - NextEra Core 7
T043 - NextEra Enh 1
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TO044 - NextEra Enh 2 1 ——
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TOA7 - Propel Base 1
TO048 - Propel Base 2
T049 - Propel Base 3
TO51 - Propel Alt 5
TO52 - Propel Alt 6
TO53 - Propel Alt 7

$0.00 $1.00 $2.00 $3.00 $4.00 $5.00

SM/MW
m Operability =~ Expandability = LI Export

KeyFindings
V The transfer capability of each proposal was evaluated using three different method s to
offer a more holistic view. In general, proposalswith fewer facilities that expand thesystem,

such as T047 Propel Base 1 and T048 Propel Base 2, oléss transfer capability.

V TO35 LS Power, T0O48 Propel Base 2, T049 Propel Base 3, andT051 Propel Alt 5 were

among the lowest cost per MW across all three values .
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3.4 Expandability

Evaluation Metric:Expandability

Purpose:Consides the impact of the proposed projecbn future system expansion
Evaluation: Substation layout review, power flow analysis
Considerations
r Physical expandability more newpoints of interconnection (PQ) proposed by the
Developers

r Electrical expandabilityd greaterability to accommodatefuture generation

The expandability metricassesseA AAE DPOI EAAO8 O AAEI EOU O AAATITITA
consistsof two separate but related, assessments physical expandability and electrical expandability.
Physical expandabilityevaluatesthe number of potential POls for futureoffshore wind facilities
proposedby a project once the project is complete or in the future based ordaitional modifications to
the transmission facilities. Open breaker positions with major equipment included in the proposal (e.g.
breaker and buswork) are consideredo be @roposed0 / ) 6 8 / P A that Bdy BeFc@didd byGhe
installation of breakersin the future (e.g, breakers indicated as future builds in the proposal) are
consideredto be O % @D A1 A AdFiguke 7@8uminadizes the POIproposedby each projed.

The electrical expandabilityanalysisassessethe ability of each project to integrate more than the
minimum 3,000 MW of offshore wind interconnected toLong Island.The assessment perforraN-0, N-1,
and N-1-1 analysis for the PolicyScenariobased on the assumption that up to 6,000 MW of offshore wind

may be interconnected to Long Island

Figure 8 showsthe maximum amount of offshore wind interconnected to Long Island (up to 6,000
MW) that can be accommodated by each project without curtailment under-iil-1 conditions.
Furthermore, the analysis finds that projects marked with an asterisk (*) could delivemore offshore wind
capacity than shown in theFigure 8 by redistributing offshore wind interconnections to different POls.

Appendix Jdetails the physical and electrcal expandability, respectively.
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Figure 7: Physical Expandability

TO35 - LSPower
TO36 - NextEra Core 1
TO37 - NextEra Core 2
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TO39 - NextEra Core 4
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TO43 - NextEra Enh 1
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Figure 8: Electrical Expandability
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KeyFindings

V' The NextEra projects propose the greatest number of new POls for future offshore wind
facility connection sat a diverse set of substation locations . T042 and TO4 provide an
additional benefit by building two 122-mile 1200 MW HVDCconnections from offshore
platforms in the Hudson South Lease area up the Hudson River to theposed Buchanan

substation.

V Al projects can reliability connect more than 3,000 MW of offshore wind generation to
Long Island, with TO43 NextEra Enhanced 1 and T052 Propel NY Alternate 6

accommodating the most offshore wind generation under light load ¢ onditions.
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3.5 Operability & Resiliency

Evaluation Metric:Operability & Resiliency

Purpose:Consides how the proposed projec would provideadditional transfer capability and
operatingflexibility or the studied future grid conditions

Evaluation: Transfercapability analysis underoutage conditions, physicalsubstation layout
resiliency review short circuit analysigo determine electrical system strength, and operating
flexibility with expected high levels of offshore wind resources

Considerations:

r Wider rangeof transfer capabilityunder outage conditionsability to respond to offshore
wind resource output variabilityless disruption due to extreme weather, higher grid
strength

TheNYISO evaluates theperability and resiliency of the proposed projects based osome key
metrics that considerhow each of the projects compare when integrated into the network. The metrics
consider flexibility under facility out ageconditions and physical substation resiliely. In addition, the
metrics look at some potential likely conditions of a future grid including electrical system strength and

operating flexibility with high levels of offshore wind resources connected thong Island

3.5.1 Flexibilitydndemransmission Facility Outage Conditions

Transmission facility outages occur in hormal operating conditions. This operability analysis focuses
on the transfer limits under transmission facility outage conditions to evaluate the flexibility of each
project. Thesemaintenance conditiontransfer limits were determined usingoptimal transfersto
representthe. 9) 3/ 6 0 AT AOCU 1 AOE A Oby @AFOROhdddtidhd C OUOOAIT O

The Policy and Policy+ B-VSScenarios were analyzed with he samemethodology for a subset of

projects.

When reviewing these transfer limits,alarger range oftransfer Import and Export limits is preferable

asthis givesthe NYISO more operational flexibilityunder transmission outage conditions
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Figure 9: Policy Scenario: Single & Double Outage Import & Export Limits

1035 - LSPower 2565

1036 - NextEra Core 1 2440
1037 - NextEra Core 2 2540
T038 - NextEra Core 3 2.385 2,775
040  NextErs Core' 2425
T041- NextEra Core 6 3,000 2510
1042 - NextEra Core 7 2500
T043 - NextEra Enh 1 2510 3,160
T044 - NextEra Enh 2 2,465 3.130
TO47 - Propel Base 1 625 1,300
T048 - Propel Base 2 510 1270
T049 - Propel Base 3 660 1310

T051 - Propel At 5 1,190 1,930

T052 - Propel Alt 6 2.400 3.135

7053 Propel At 7 1725

4,500 3,500 2,500 1,500 500 500 1500 2500 3.500 4500

Long Island Transfer Capability (MW)
mImport Double Outage  ® Import Single Outage ~ m Export Double Outage Export Single Outage

Figure 10: Policy + B-VSScenario: Single & Double Outage Import & Export Limits

T035 - LSPower 2425
T036 - NextEra Core 1 2.150
TO40 - NextEra Core 5 2135
T048 - Propel Base 2 1,000
T049 - Propel Base 3 1310

-4,500 -3,500 -2,500 -1,500 -500 500 1,500 2,500
Long Island Transfer Capability (MW)
m Import Double Qutage  mImport Single Outage  m Export Double Outage Export Single Outage

3.500 4,500

3.5.2 Operabilitg Transmission Operations for the Future Grid

)T OEA ¢mpw 2ADPT OO0 11 O2A1 EAAEI EOU AT 1itheNRISE A O
identified potential reliability concerns when operating under future high levels of intermittent generation

with system and locational demand requirements that may be difficult to forecast in redime operations.

11 https://www.nyiso.com/documents/20142/2224547/Reliability -and-Market-Considerationsfor-a-Gridin-Transition20191220%20Final.pdf
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Oneof the identified reliabil ity concernsrelatesstoOEA . 9) 3/ 8O0 Ai 1 OET OAA AAEI EOU
electric system transmission operations within applicable reliability requirements, including alNorth

American Reliability Corporation NERQ Standards, Mrtheast Power Coordinating Gouncil (NPCC)

Requirements, andNew York State Reliability Counci{NYSREReliability Rules.

In evaluating theability to maintain secure operationsthe NYISO considered a number of risk factors
in accessing the expected transmission oper@ins performance of each project given the anticipated
future grid conditions. The primary areas of future risk that the NYISO considered include the impact of

offshore wind variability, net-load variability, forecasting errors, and transmission outages.

Offshore Wind Variability, Net -l oad Variability, and Forecasting Error

The Long Island zone is unique in its limited transmission connections to the rest of New Y d#fate,
and this creates challenges when faced with variability in both demand and resoucé\et-load variability
is the combined amount of MW variability that will exist in a future grid due to reatime changes in
electrical demand and output of both behinegthe-meter and utility-scale solar photovoltaic resources
connected to the Long Islandystem.The combined variability of netload and offshore wind coupled with
the inherent error margin in forecasting demand and wind outputresultsin the total amount of variability
that will need to be managed over the realime scheduling period.

Basedl T OEA .9)3/ 60 AoPbAOEAT AA ET 1T PAOAOEI C OEA ' #
state, the higher voltage transmission grid (345 kV) naturally responds to impacts due to Long Island net
load forecasting errors and variability. Such variabity and forecasting errors can adversely impact the
.9)3/80 AAEI EOU O1 1 AET OA EReliabld tragshidsloRopedaiioh reQuirds O E T T |
NYISO to maintain bulk electric transmission line power flows and station voltages within normal
operating limits. Consistent withNYISO® AOAQET 1 60 AGEOOETI ¢ POAAOEAAOh OE
certain level of transmission margin on the impacted AC transmission facilities to address operational

impacts, such as the Long Island ndbad forecasing errors and variability.

Under existing practices in operatingO 1 A Ayt 5al00MW transmission constraint margin is
applied for the existing 345kV ACtransmission lines connecting Long Island to the rest dhe sate grid to
manage the current level of Long Island ndbad forecasting errors and variability. For the future grid, the
NYISO expects that the transmission constraint margispplied to the AC transmission linesvould need to
be increasedto at least600 MW to accommodate the variability of 3,000 MW of offshore wind resources
connected to Long Islandandthe margin could begreater than1,000 MW as Long Island offshore wind
resources approach 6,000 MWAs further discussed below, the impact of this neceary margin on grid

operations becomes a limiting factorwhen there are fewer AC tie lines between Long Island and the rest of
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the state. HVDC transmission lines connecting Long Island to the rest of the state would not naturally
respond to netload variahility because such lines would be operated based on a fixed schedule over the
real-time scheduling period during which the impacts of Long Island variability and nelbad forecasting
errors occur. HVDCis a viabletechnologyin many other applications, butthe unique proposal by LS Power
(T035) would introduce operational complexities based on the need to actively control the HYDC and

manage flow on the weaker parallel AC system in response to variability on the future Long Island grid

Transmission Outages

In addition to the impact of Long Island nefoad variability and forecasting errors, the NYISO also
considers the potential impact of line outagesn maintaining securetransmission operations.In
evaluating the operability for each project, theNYISCconsidered the impact of significant transmission
facility outages for extended periods of time. Assuming a single outage condition of one o tvo existing
345 kV Adlines between Long Island and the rest ahe state, higher levels of forecasting errors and
variability impacts are expected to exceed the thermal operating capability of the existirgf#t5 kv Adines.
Without additional AC tie line capability, the NYISO expects that during line outage conditions high l&ve
of Long Island offshore wind output (i.e., greater than 3,000 MW) would need to be curtailed in order to

maintain reliable transmission operations.

Estimated Operating Ranges for Proposed Projects

Thefigure below illustrates the estimated 345 kV ACdine operating ranges for different transmission
expansion scenariosas well as expected variability of 3,000 MW and 6,000 MW offshore wind resources
connected to Longsland. The calculationsassune an approximate700 MW thermal rating for each of the
existing and proposed345 kV ACtransmission lines connecting Long Island to the rest ahe state grid.

An estimated operating range with gpositive value reflecsthe. 9 ) 3ability®o maintain reliable
transmission operationsto address the impacts of inoeased forecasting errors and variability impacts of
the future grid. A negative valuefor the operating range indicates that there isinsufficient ability to

accommaodate variability of offshore wind resources connected to Long Island

Figure 11: 345 kV AC Line Operating Range Under Single Line Out Conditions (MW)

600 MW Variability 1,000 MW Variability
Project Future Grid Future Grid
(3,000 MW Offshore Wind) (6,000 MW Offshore Wind)
Pre-Project 200 600
Projectswith no additional 345 kV ACtie-line 200 -600
Projects with 1 additional 345 kV ACtiedine 1,600 800
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600 MW Variability 1,000 MW Variability
Project Future Grid Future Grid
(3,000 MW Offshore Wind) (6,000 MW Offshore Wind)
Projects with 2 additional 345kV ACtiedine 3,000 2,200
Projects with 3 additional 345 kV ACtiedine 4,400 3,600

Thefigure illustrates that those projects with one or more new345 kV Adines have a greater
operating range that would allow for large or unexpected values of forecast uncertainty and variability of
the future grid. For example, for thepre-project condition with only the existing 345 kV Adines
connecting Long Island to the rest athe state grid, thefigure indicates a 600MW deficiency in operating
range when managing variability ofL,000 MW associated with 6,000 MW of offshore wind connected to

Long Island The illustrative calculation is

-600 MW = (700MW Import Capability- 1,000 MW Variability) + (700MW Export Capability
21,000 MW Variability).

Each additional345 kV ACine connecting Long Island to the rest athe stategrid would result in a 1,400

MW increase in operating rangeThe illustrative calculation is:
1,400 MW = (700MW Import Capability) + (700 MW ExportCapability).

All but one of the identified toptier projects for the Long Island PPTNnclude additional 345 kv AC
transmission lines connecting Long Island to the rest dhe state grid. The T0O35 LS Power proposal
includes three 1,200 MW bi-dir ectional HVDC lines between Long Island and the resttbie state. Without
additional AC lines connecting Long Island to the rest tifie state, the impact ofoffshore wind variability
and Long Islandnet-load forecasting errors will arise only on the exising 345kV AC lines connecting Long

Island to the rest ofthe stategrid.

All of the proposed projects that include one or mor&45 kV Adines connecting Long Island to the
rest of the state grid wouldaccommodate the variability associated with 6,000 MV@f offshore wind
connected to Long Island under line outage condition§iven that the TO35 LS Power proposal does not
include any additional 345 kV AC tie lines, it is expected that the proposal could accommodate the
variability of 3,000 MW of Long Islaml offshore wind but would not accommodate the variability of 6,000
MW of offshore windassuming one of the existing 345 kV AC transmission lines is out of serviddis
represents a significant limitation for the future operability of the TO35 L3ower proposal, assuming

offshore wind expansion greater than 3,000 MW
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3.5.3 System Strength
SystemSrength referO O1T OEA COEA80O Oi Il OACA OOEA&AAI AOO AT A A
Inverter-BasedRA O1T OOAAO )" 20qh OI OA pétirbatonsOehtsighertA AOAASG O
Circuit Ratio (WSR) is a common screening method to obtain a higlevel understanding of the system
strength with multiple IBRs in close proximity. While the NERC does not have a minimum WRCriterion ,
a higherWSCRjyenerdly indicates a stronger system. The WSCR results are showrFigure 12 and more
details on the analysis can b&und in AppendixK. Projects employing a greater number of 34%V HVAC
facilities generally have a higher level of W3®values, which would help to facilitate the integration of
future IBRs.

Figure 12: Weighted Short-Circuit Ratio (WSCR

: WSCR

Project N-0 N-1 N-2 N-3
Pre-Project 1.94 1.83 1.61 n/a
TO35 - LS Power 0.82 0.78 0.7 n/a
TO36 - NextEra Core 1 2.49 2.46 2.39 2.12
TO37 - NextEra Core 2 2.65 2.63 2.59 2.47
TO38 - NextEra Core 3 2.5 2.45 2.38 2.26
TO39 - NextEra Core 4 2.55 2.49 2.4 2.17
TO40 - NextEra Core 5 2.54 2.48 2.4 2.16
T041 - NextEra Core 6 1.79 1.75 1.68 1.45
TO042 - NextEra Core 7 1.79 1.75 1.68 1.45
TO043 - NextEra Enh 1 1.47 1.47 1.44 1.39
T044 - NextEra Enh 2 1.91 1.9 1.87 1.78
TO47 - Propel Base 1 2.26 2.23 2.11 1.95
TO048 - Propel Base 2 2.21 2.15 2.02 1.78
TO49 - Propel Base 3 2.24 2.2 2.06 1.87
TO51 - Propel Alt 5 2.29 2.26 2.17 2.09
TO052 - Propel Alt 6 2.59 2.55 2.42 2.32
TO53 - Propel Alt 7 1.34 1.31 1.21 1.07
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3.5.4 Physical SubstatiResiliency
Resiliency of theproposedd O1 E A A O O subktaiidnis Was ds€edsBdased onthree categorie®
substation bus type flood risk, and hurricane risk. Eachb O1 E fuBs@i®dis were ranked based on its
performance ineach category. Total resiliency score for each project was calculated by summing theee
category rankings The lower the score, the better the projeddd A OOT A E A Opkrformindn@Q A OET T «

of this metric.

Figure 13: Total Resiliency Score

Project Total Resiliency Score

TO35 - LSPower 13.5
TO36 - NextEra Corel 335
TO37 - NextEra Core 2 41.5
TO38 - NextEra Core 3 61
TO39 - NextEra Core 4 GG
T040 - NextEra Core 5 52
TOA1 - NextEra Core & 495
T042 - NextEra Core 7 41.5
TO43 - NextEra Enh 1 63
T0O44 - NextEra Enh 2 o5
TOAT - Propel Base 1 34
TO48 - Propel Base 2 315
T0O49 - Propel Base 3 34
TO51 - Propel Alt 5 34
TO52 - Propel Alt 6 34
TOS3 - Propel Alt 7 46

3.5.5 Summary of Operability Assessment

Keyrindings

V' Both import and export capabilities are important for Long Island. Projects, such asT043
NextEra Enhanced 1 and@ 052 Propel Alt 6 offer a wide range of flexibility, while projects like
T047 Propel Base 1, TO48 Propel Base 2, and T049 Propel Base 3 offer a narrower range in

their ability to both import to and exportfrom Long Island

V' When reviewing these transfer limits, larger trans  fer import and export limits are
preferable . Theincreaseof transfer limits under outage conditions isthe key finding under
the operability metric, with larger transfer limits giving the NYISO more operational flexibility.

The electrical grid is rarely operatedwith all facilities in service, and projects that can maintain
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large transfer limits under outage conditions bolster reliabilityand are more favorable

All of the proposed proj ects that include one or more additional 345 kV AC lines
connecting Long Island to the rest of the state grid would accommodate variability of up

to 6,000 MW of offshore wind connected to Long Island.

For projects that do not include additional 345 kv AC t e lines between Long Island and
the rest of the state (e.g., TO35 LS Power), the system would handle the variability of
3,000 MW of offshore wind connected to Long Island, but it could not accommodate the
level of variability associated with 6,000 MW of o ffshore wind, thus limiting the

operability of the project and the grid.

While there are currently no applicable reliability criteri afor system strength, this
analysis helps to understand how the system might behave with the different proposals.
Projects TO35 LS Poweand T053 Propel Alt 7do not increase theshort circuit strength and

further investigation may be requiredprior to integration of nearby inverter -based resources

Projects with stronger AC tie lines integrating Long Island with the  rest of the NYCA
system provide higher system strength. Projects with VSC HVDC li{g) may help system
performance by coordinating with nearby inverter -based resourcesvithout increasing the

weighted short circuit ratio.

The projects that perform higher i n the resiliency evaluation tend to have gas -insulated
substation designs and more inland interconnection points on the system that are less

susceptible to extreme weather events.
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3.6 Production CoBenefitsk Performance
The NYISO evaluates the economic and performance benefits of proposed projects based on several
key metrics that consider production cost savings, Long Island import and export energy enhancements,

offshore wind curtailment improvements, andcarbon dioxide (CQ) emissions reductions.

3.6.1 Production Cost Benefits

Evaluation Metric:Production Cost Benefits

Purpose:Assessthe economic benefitsof the proposed projecs by reducing generation production
costs in the New York Control Area

Evaluation:Hourly resolution production cost simulations for 2030, 2035, 2040, and 204%inder
several future scenarios

Considerations:
r Projects to unbottle offshore wind energy production

* Projects able to reduce or eliminate offshore wind curtailment will createetiyreatest
production cost savings

r Larger production cost savings redws the societal cost of producing electricity to
meet New York demand

Production cost simulationscangauge the effectiveness of a proposed transmission project in
reducing NYCAwide production cost. A preproject simulation is first performed without a project in
place to establish a baseline for comparison with all assumptions included for the modelpést-project
simulation with the transmission project added to the underlyingtransmission model isperformed and
the result are compared.Production cost savings for a project arealculated as the difference between the
pre-project and postprojectresul0O T OAO OEA AOOAOEIT 1, sthritg dthemeQimdiell A 06 O
in-service date and extenthg 20 years.
Assumptions related to generation and load are kept consistent across batimulations, excluding
assumed offshore wind installedcapacity. Cetails on the production cost simulation assumptionsare
further described inAppendix L. The offshorewind capacity varies between the Baseline and Policy

Scenariosas shown in the figure below.
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Figure 14: Long Island Offshore Wind Addition Timelines

2030 | 2035 | 2040 2045

43GWTotal | 9 GW Total | 9GWTotal | 9GW Total

Baseline

46GWTotal | 97GWTotal | 12GWTotal |  12GW Total
Policy & Policy + B-VS

The Long IslandPPTNproject simulations all show improvements inthe export capability of Long
Island by adding tielines between Long Island and the lower HudsorValley. This added transfer capacity
and upgrades to the internal Long Island system reduce the amount of curtailment froaffshore wind
resources The energy produced throughreduced curtailment of offshore wind resourcescanthen be used
to offset more eypensive generationto meetNew Yorkd énergy demand and therefore,produce a
production cost savings Production cost savings are alsoreated by offsetting high-costenergyimports
from neighboring regionswith lower cost New York-basedgenerationthat waspreviously inaccessible

due to transmission congestion

In general, all of the proposed projects produce savings by unbottlirgffshore wind resources in long
Island and reducing the amount of imports from neighboring regions. Thégures below show the

estimated production cost savings for each project over a 2@ear period in 2022 real million dollars.
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Figure 15: Estimated 20-YearProduction Cost Savings (2022 $M)

Estimated Total 20-Year Savings (2022 $M)

Project

Baseline

TO35 - LS Power 104
TO036 - NextEra Core 1 108
TO37 - NextEra Core 4 108
TO38 - NextEra Core 3 109
TO39 - NextEra Core 4 39
TO40 - NextEra Core § 107
TO041 - NextEra Core 110
TO042 - NextEra Core 1 110
T043 - NextEra Enh 1 87
TO044 - NextEra Enh 2 81
TO47 - Propel Base 1 109
T048 - Propel Base 2 99
T049 - Propel Base 3 102
TO51 - Propel Alt 5 104
TO52 - Propel Alt 6 96
TO53 - Propel Alt 7 108

Policy
340
303
364
380
305
339
291
291
458
441
337
313
344
341
352
360

906
291
378
402
307
332
308
308
745
582
568
513
902
609
618
622

Policy + B-VS

Figure 16: Production Cost Savings Over 20 Years (2022 $M)
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Figure 17: Savings As Percentageof Total NYCAWide Production Cost

42

TO35 - LSPower 128

043— 345
TO36 - NextEra Core 1 IEEEEEEESS——— | 14
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In general, the production cost savings the Baseline Scenario are relatively low as this scenario does
not include the full achievement of CLCPA policies and has a reduced levedft§hore wind capacity as
compared to other scenarios. Offshore wind curtailmenin the Baseline Scenarids less than5% prior to

transmission projects and presents less opportunity for projects to produce economic benefit.

Production cost savingsare higher in the Policyand Policy + BVSScenarias due to higheroffshore
wind curtailment levelsin the pre-project simulations. Full achievementof the CLCPAncreasesoffshore
wind curtailment in both scenarios while the inclusion ofthe existing Barrett-Valley Stream transmission
constraints in the Policy + BVS scenario causes additional curtailent. The proposed projects all unbottle
various levels ofoffshore wind generation in Long Island and reduce the net import for the & York
Control Area (NYCA)ystem.

This analysis however,shows more production cost savings from th@roposed projects that relieve
the network constraints on the 138 kV paths With the Barrett-Valley Stream path secured, Empire Wind Il
curtailment accounts for almost 60% @ total offshore wind curtailment in Long Island in 2040.As a resulf
the projects that upgrade thelines nearBarrett 138 kV or include alternate paths out othe Barrett 138 kV

substation for power to flow (i.e, relieving existing transmission constraints)have higher production cost
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savings due to unbottling of additionaloffshore wind generation.

Additionally, the NYISO investigated the impact of an increase in transmission constraint margins
needed to accommodate the increased nébvad variability caused by offshore wind generation in Long
Island (see Sectior8.5.2above).Higher constraint margins were shown to increase preroject offshore
wind curtailment energy by up to 22%.These findings bolster the production cost benefits of projects
analyzed by upto three times the original Policy + BVS Scenario savingSee Appendixd for additional

details.

KeyFindings
V' Production cost savings are not a material distinguishing factor among projects in the
Baseline and Policy Scenarios . Pre-project offshore wind generation curtailment rates are
~10% and post-project displaced energy is ofterfrom other renewables As a resllt, they
produce minimal savings by swapping lowcost energy. Additionally, the model onlyconsiders
conditions with all lines in serviceand with no maintenance or random transmission outages
Therefore, curtailments presentedin this study areconservative estimates and might not fully

capture any additional curtailments due to transmission outages.

V' Production cost savings in the Barrett -Valley Stream Scenario show that T035, T043,
and T049 provide substantial production cost benefit.  Under the Policy + BVS Scenario,
which includesthe existing BarrettzValley Stream transmission constrairg, most projects
show greater production cost benefitghan in the evaluation without the constraint.The most
effective projectshavetwo to three times the production cost savingswhen evaluated under
the Policy + BVS Scenari@ompared to the PolicyScenario without the Barrett-Valley Stream

transmission constraint.
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3.6.2 Performance Evaluation

Evaluation Metric:Performance

Purpose:Consides how the proposed project may affect the utilization of the system
deliverability ofoffshore windenergy, and reduction in carbon dioxidemissions

Evaluation:Long Island energy transfers, offshore wind generated enerfpssil fuel related
carbon dioxde emissions

Considerations:
r Higher Long Island import/export energy

r Higheroffshore windgeneration {.e., loweroffshore windcurtailment)

r Reduction in regional carbon dioxide emissions

For the Long IslandPPTN the performance metric focuses on the ability of a project tefficiently
utilize the grid to increase energy transfes betweenLong Islandand the rest ofNYCAUnlike the transfer
capability metric, which identifies the maximum instantaneous transferiimit (MW) of an interface,
transmission utilization metric identifies the total annual energy transfer (MWh) of an interface. Tén
results help determine the effectiveness of a transmission project to export offshore wind energy off Long

Island and to import energy when needed.

This performance analysis also includes an evaluation of the impact of proposed transmission projects
on the energydeliverability of offshore wind projects on Long Island, the import and export of energy with

neighboring regions, and the dispatch of fossdenerating plants andresulting CQ emissions

3.6.2.1 Transmission Utilization
For the purposes of this analysis, transmsion utilization is measured as the total annual energy

transacted across existing and proposed project intezonal transmission paths that interconnect to the
ZoneK. Thisalsoincludes transmission paths that connect to other areas within th&lYCAand external to

the NYCA

Transmission uilization is split into imported and exported energy, netted on an hourly basis, then
summed over each year to delineate the directional flow impact of each project. Tfigures below present

the 20-year utilization results for each proposed project undethe Baseline and Policyscenarios
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Figure 18: Baseline Scenario 20-Year Transmission Utilization

Figure 19: Policy Scenario 20-Year Transmission Utilization
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