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Agenda

= (Qutlook Study Status

= Preliminary Policy Case Results
e Scenariol (S1)
e Scenario2 (S2)

= Renewable Pocket Analysis for 2035

= Additional Policy Case Results & Hourly Seasonal Analysis
e S1 & S2 Resultsfor 2025, 2030, and 2035

= NextSteps

& New York ISO
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Outlook Study Status

3 : Issue draft report, finalize draft report, seekinput from Market
Monitoring Unit, Business Issues Committee and Management Committee reviewand
action

= August2022: Seek Board of Directors reviewand approval
= Following issuance, the NYISO will conduct a public information session on the Outlook

*Collaborate with ESPWG and seekstakeholder input
Information in italics represents an update from the previous status or schedule

& New York ISO
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Material Attached w/ Agenda

= Final Capacity Expansion Assumptions Matrix (.pdf)
= Final Production Cost Assumptions Matrix (.pdf)

= Policy Case Generator Additions (.xIsx)
e Capacity Expansion Zonal Buildout
 Production Cost Generator Placement

Pocket & Zonal Results (.xlIsx)
Chart Data (.xIsx)
= Draft Report - Chapter 1 (.pdf)

& New York ISO
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Policy Case

= New York ISO
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Policy Case Assumptions:
Major Transmission Projects

Three additional majortransmission projects are included in the Policy
Case assumptions:

= NYPA Northern New York Priority Transmission Project
= Champlain Hudson Power Express

= (Clean Path New York

=
L3 New York ISO
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https://www.nypa.gov/-/media/nypa/documents/document-library/transmission/nnyptp-nny-outreach-webinar-presentation.pdf?la=en
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwiNjO3e29LzAhWboHIEHZTOD84QFnoECAUQAQ&url=https%3A%2F%2Fwww.nyserda.ny.gov%2F-%2Fmedia%2FFiles%2FPrograms%2FClean-Energy-Standard%2FTier4-Step-2-Bid-Submission-Response%2FChamplain-Hudson-Power-Express.pdf&usg=AOvVaw1mdzdYw07Qle1WTOYYrmuj
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwiFksWI3NLzAhW6knIEHTfNAcYQFnoECAMQAQ&url=https%3A%2F%2Fwww.nyserda.ny.gov%2F-%2Fmedia%2FFiles%2FPrograms%2FClean-Energy-Standard%2FTier4-Step-2-Bid-Submission-Response%2FClean-Path-NY.pdf&usg=AOvVaw2QduCt6cWQ4lFLr50Exqk3
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Generator Placement in Production Cost
Model

= PolicyCase generatorswere placed at available pointsofinterconnections based
on the latest Interconnection Queue using points that were not already utilized for
contracted unitsin the Contract Case.

= Foryear2035, new Policy Case generators were placed at the same locations
withina zoneas 2030

= The NYISO conducted iterative analysis to identifythe need for these adjacent
locations; however, the NYISO did not minimize zonal curtailment.

e Atest simulation was performed placing 2035 generation at adjacent higher kV
buses (rather than a large injection at a single bus) in the same zone when
generation at a single location exceeded 20%. Only a minor change in zonal/pocket
curtailment was observed and therefore placement was kept consistent between
2030 and 2035

& New York ISO

©COPYRIGHT NYISO 2022. ALL RIGHTS RESERVED DRAFT - FOR DISCUSSION PURPOSES ONLY



System Representation

= Fossil generatorswere retired based on Capacity Expansion
results (in S1 and S2) and based on age as assumed in S2

= The baseline model contains generatoroperational
constraints some of which representthe impact of
reliability rules

= Must-run generation requirements were not replaced as
affected generatorswereretired

= New York ISO
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Note On 2040 Policy Case Simulations

= Forthe 2040 study year, production cost simulations had
difficulty solving. Approximately 8% of simulation hours were
infeasible and simulation run-times exceeded 24 hours.

= To resolve, only bulk constraints were secured during
simulations. The constraints less than 200kV were “relaxed,”
meaning the facilities are monitored but not secured.

= 2040results provide a directional, ratherthan a detailed,
assessment of the transmission constraints.

New York ISO
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Production Cost Simulation Results

= The followingslides show results from production cost simulations

= Some important differences between capacity expansion and

production cost models to remember when viewing:

* Production cost results are nodal including neighboring systems, whereas
the capacity expansion model was zonal without neighboring systems

* Production cost results are hourly as compared to the use of representative
time slices in capacity expansion

e Production cost results accurately capture curtailment due to specific
transmission constraints

&= New York 1SO
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Policy Attainment

The CLCPATargets include 70% renewable RE=LBW + OSW + UPV + BTM-PV + Hydro + HQimports

generation in 2030 and (100%) zero- ZE =RE + Nuclear + DEFR
emissions in 2040. Indicative CLCPA annual %RE = RE/GrossLoad

renewable energy (%RE) and zero-emissions %ZE = (ZE + StorageDischarge)/ (GrossLoad + StorageCharge)
(%ZE) metrics were calculated as shown:

= No attempt was made to achieve full attainment of CLCPA requirements in the production cost
model

=  Accounting towards these targets will be based on programs to be developed by the PSC. A
simplified representative calculation of the renewable and zero-emissions percentages are provided
for informational purposes.

= These output metrics are distinct from the actual computations performed by NYSERDA/PSCto
calculate the state’s fuel mix and progress towards achieving the CLCPA targets, e.g., imports and
exports were not considered as part of this simplified calculation.

=  Storageincludes Pumped Storage and Batteries. The percentage of ZE computedin all years
includes impact of StorageDischarge and StorageCharge eventhough not all storage charging will be
from ZE supply before 2040.

&= New York ISO

©COPYRIGHT NYISO 2022. ALL RIGHTS RESERVED DRAFT - FOR DISCUSSION PURPOSES ONLY




Policy Attainment in Production Cost Modeling Results

Policy Case Indicative Attainment to CLCPA Targets Estimated

from Production Cost Model Anhnual Results
2025 2030 2035 2040 —— CLCPA Targets

46

%RE %ZE %RE %ZE
S1 S2 &= New York ISO

’COPYRIGHT NYISO 2022. ALL RIGHTS RESERVED DRAFT - FOR DISCUSSION PURPOSES ONLY



Policy Case:
Preliminary

Scenario 1 (S1)
Results
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Policy Case (S1) Generation Capacity

Summer Capacity by Generation Type across NYCA and by Zone
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Policy Case (S1) Energy Production

. Energy Production by Generation Type across NYCA and by Zone
T T T T
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Policy Case (S1) Curtailment

Curtailment by Generation Type across NYCA and by Zone
T T T T
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Policy Case:
Preliminary

Scenario 2 (S2)
Results
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Policy Case (S2) Generation Capacity

Summer Capacity by Generation Type across NYCA and by Zone
T T T T
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Policy Case (S2) Energy Production
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Policy Case (S2) Curtailment

Curtailment by Generation Type across NYCA and by Zone
T T T
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Policy Case:
Renewable Pocket
Analysis for 2035
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Policy Case Pocket Metrics (2035)

= Dispatched Energy = Scheduled Energy - Curtailment
= Energy Deliverability (%) = Dispatched Energy / Scheduled Energy

= Hourly simulations underestimate real-time curtailments due to several
factors including, but not limited to, not capturing transmission outages,
forecast error, and real-time events

= Specific project interconnection configurations are not modeled as part of
the Qutlook
= Asreportedin the Policy S1 and S2 Case Pocket Metrics on the following

slides, Hydro includes existing NYCA hydro generatorsand HQ Importsto
reflecting qualifying imports from Hydro Quebec

= New York ISO
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Policy S1 Case Pocket Metrics (2035)

Scheduled Energy Curtailed Energy Energy

Pockets Type Capacity (MW) Energy (GWh) (GWh) (GWh) Deliverability
Wi Solar 1,130 2,135 2,241 106 95%
Wind 1,621 5,137 5,155 18 100%
w2 Solar 60 70 84 14 83%
Wind 1,633 4,154 4,736 582 88%
w3 Solar 290 388 449 61 87%
Wind 1,012 2,666 3,034 368 88%
Hydro 1,068 7,485 7,929 445 94%
HQImport 1,930 10,553 11,517 964 92%
Solar 180 356 367 12 97%
Wind 1,274 3,070 3,208 208 93%
Hydro 249 1,222 1,407 185 87%
Solar 35 42 56 14 75%
Wind 785 1,921 2,013 92 95%
Hydro 156 523 782 259 67%
Solar 369 434 678 244 64%
Wind 1,313 3,054 4,004 270 94%
Hydro 30 107 114 7 94%
Solar 961 1,642 1,869 227 88%
Wind 120 296 337 41 88%
Solar 250 392 422 30 93%
Wind 618 1,011 2,042 132 94%
Solar 405 605 711 106 85%
Wind 2,160 4,596 6,217 1,621 74%
Solar 60 72 97 26 74%
Wind 1,257 3,702 4,084 382 91%
Solar 150 244 280 36 87%
Wind 413 1,123 1,204 101 92%
Offshore Wind 4,571 17,699 17,712 13 100%
HQImport 1,250 10,512 10,950 438 96% -
Offshore Wind 4,430 15,490 17,652 2,162 88% ‘|=; New York ISO
Solar 99 136 160 24 85%

©COPYRIGHT NYISO 2022. ALL RIGHTS RESERVED DRAFT - FOR DISCUSSION PURPOSES ONLY 24



Policy S2 Case Pocket Metrics (2035)

Scheduled Curtailed Energy Energy
Energy (GWh) (GWh) Deliverability

Pockets Type Capacity (MW)  Energy (GWh)

Solar
w1 Wind
W2 Solar 349 429 451 22 95%
Wind 1,633 4,168 4,736 568 88%
Solar 574 656 790 134 83%
Wind 1,012 2,711 3,034 324 89%
Hydro 1,068 7,709 7,929 221 97%
HQImport 1,930 10,924 11,517 594 95%
Solar 355 560 565 5 99%
Wind 1,274 3,152 3,298 146 96%
Hydro 249 1,259 1,407 148 89%
Solar 1,043 1,161 1,188 27 98%
Wind 785 1,964 2,013 49 98%
Hydro 156 551 782 231 70%
Solar 686 608 1,038 429 59%
Wind 1,313 3,961 4,204 263 94%
Hydro 30 110 114 4 97%
Solar 2,162 2,600 3,392 792 77%
Wind 120 296 337 41 88%
Solar 626 795 907 112 88%
Wind 618 1,962 2,042 81 96%
Solar 1,037 1,340 1,535 195 87%
Wind 2,160 4,591 6,217 1,625 74%
Solar 443 484 557 73 87%
Wind 1,257 3,720 4,084 364 91%
Solar 303 390 480 90 81%
Wind 413 1,114 1,224 110 91%
Offshore Wind 5,166 19,923 19,924 1 100%
HQImport 1,250 10,759 10,950 191 98%
Offshore Wind 3,835 13,280 15,227 1,947 87% l‘='= New York ISO
Solar 99 150 160 10 94% =
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Renewable Pocket Generation Capacity

Summer Capacity by Generation Type across the Identified Generation Pockets
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Renewable Pocket Energy Production

Energy Production by Generation Type across the Identified Generation Pockets
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Renewable Pocket Curtailment

TWh

Curtailment by Generation Type across the Identified Generation Pockets
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Congested Hours for Bulk Constraints
(2035)

Congested Hours for Bulk Constraints (2035)

% of Year Congested S1 S2

North Tie: OH-NY 92% | 91% North Tie: OH-NY 7873
DUNWOODIE TO LONG ISLAND 57% | 57% DUNWOODIE TO LONG ISLAND S T

BARRETT to VALLEY STREAM 57% | 56% BARRETT to VA LLEY ST REA M1 — 533

—— 2,
CENTRAL EAST 26% | 24% CENTRAL EAST ), 56’

ROTTERDAM 345 ROTTERDAM 230 | 24% | 25% | ROTTERDAM 345ROTTERDAM 230 SN 2.0/
STOLE 345 STOLE 115 14% | 28% STOLE 345 STOLE 115 NN 120
SGRLF-RAMAPO_138 9% 16% SGRLF-RAMAPO_13g W 755 ..

NEW SCOTLAND KNCKRBOC 2% 5% NEW SCOTLAND KNCKRBOC M.163.,

DUNWOODIE MOTTHAVEN 1% 2% DUNWOODIE MOTTHAVEN I 336
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WSl 1S2
&= New York 1SO
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Pocket W1
Western NY: Niagara-Orleans-Rochester

# Hours Constrained (if > 100 Hours)

Constraint Policy S1 Policy S2

1 OLAH115 115-MORTIMER 115 793 458

o/, = Capacity (MW) Energy Deliverability (%)
L/ LL:E:: R Type
Policy S1 PolicyS2 PolicyS1 Policy S2
Key | Cont | S1 | s2 | s1&s2 Solar 1,130 2,092 95% 98%
Wind . ‘ ‘ . Wind 1,621 1,375 100% 100%
Solar O @ @ @

&= New York 1SO
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Pocket W2
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‘NY: Buffalo-Erie

# Hours Constrained (if > 100 Hours)

[D) Constraint Policy S1 Policy S2
1 STOLE115 115-GIRD115115 1,642 1,438
2 STOLE115 115-STOLE345 345 1,266 2,456
3 DUGN-157 115-HOMERHIL 115 3,634 3,933
4 BETH-149 115-GRDNVL1 115 1,340 1,330
5 CLSP-181115-URBN-922 115 461 396

6 GARDV115 115-GIRD115 115 83 183

7 DUGN-157 115-NILE115 115 110 304

Capacity (MW) Energy Deliverability (%)
Type
Policy S1 PolicyS2 PolicyS1  Policy S2
Solar 60 349 83% 95%
Wind 1,633 1,633 88% 88%

DRAFT - FOR DISCUSSION PURPOSES ONLY
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Pocket W3

Western NY: Chautauqua
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# Hours Constrained (if > 100 Hours)

Constraint
EDNK-161 115-ARKWRIGH 115*

SLVRC141 115-DUNKIRK1 115

DUNKIRK 230-DUNKIRK1 115

Policy S1 Policy S2
92 64
2,757 3,060
289 187

*met >100 hours threshold in 2030

Capacity (MW) Energy Deliverability (%)
Type
Policy S1 PolicyS2 PolicyS1  Policy S2
Solar 290 574 87% 83%
Wind 1,012 1,012 88% 89%

DRAFT - FOR DISCUSSION PURPOSES ONLY
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Pocket X1

North Country: Northern Area
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# Hours Constrained (if > 100 Hours)

ID Constraint Policy S1  Policy S2
1 |NorthTie: OH-NY 8,024 7,972
2 ALCOA-NM 115-DENNISON 115 738 696
3 ALCOA-NM 115-ALCOAN 115 591 444
4 | LWRNCE-B 115-SANDST-5 115 137 120
5 |DULEY 230-PLATT#1230 4 176
6 |NOEND115115PLAT 115115 113 50
Capacity (MW) Energy Deliverability (%)
Policy S1 Policy S2 Policy S1 Policy S2
Hydro 1,068 1,068 94% 97%
HQImport 1,930 1,930 92% 95%
Solar 180 355 97% 99%
Wind 1,274 1,274 93% 96%
&= New York ISO
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Pocket X2

Northern NY:

©COPYRIGHT NYISO 2022. ALL RIGHTS RESERVED

Mohawk Valley Area

# Hours Constrained (if > 100 Hours)

ID Constraint Policy S1 Policy S2
1 BREMEN 115-Q531_POI 115 17 161

2 NICHOLVL 115-PARISHVL 115 163 489

3 DEFERIET 115-TAYLORVL 115 195 178

4 LOWVILLE 115-Q531_POI 115 178 287

5 TAYLORVL-Q531_POI_115 2,927 3,181

Capacity (MW) Energy Deliverability (%)
Policy S1 PolicyS2 PolicyS1  Policy S2
Hydro 249 249 87% 89%
Solar 35 1,043 75% 98%
Wind 785 785 95% 98%

DRAFT - FOR DISCUSSION PURPOSES ONLY

=
A~

New York ISO



Pocket X3
Northern

ISLANDS

NY:_Onta rio Area

# Hours Constrained (if > 100 Hours)

Constraint Policy S1 Policy S2
1 HTHSE HL 115-MALLORY 115 3,497 3,290
2 COFFEEN 115-GLEN PRK 115 1,047 1,686
3 COFFEEN 115 WTRTWN 115 352 154
4 COFFEEN 1151YMETP 115* 36 0
5 HMMRMILL 115-WINE CRK 115 1,469 1,512
6 SCRIBA 345-VOLNEY 345 859 879

*met >100 hours threshold in 2030

Capacity (MW) Energy Deliverability (%)
Policy S1 PolicyS2 PolicyS1  Policy S2
Hydro 156 156 67% 70%
Solar 369 686 64% 59%
Wind 1,313 1,313 94% 94%
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Pocket Y1

Capital Region: Mohawk Valley Area
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# Hours Constrained (if > 100 Hours)

|
1 RTRDM1 115-Q638PO0I 115 1,216 2,014
2 STONER 115-VAILTAP 115 1,503 2,533
3 AMST 115115-Q638P0OI 115 546 1,583
4  CHURCH-E 115-MAPLEAV1 115 0 154
5 ROTTERDA 345-ROTRDM.2230 2,107 2,208
6 |COLER115 115RICHF115 115 316 277
7 CHURCH-W 115-VAILTAP 115 17 1,992
8 ICOMSTOCK 115-MOHICAN 115 24 283
9 ICENTRAL EAST 2,280 2,064
Capacity (MW) Energy Deliverability (%)
Type Policy S1 PolicyS2 PolicyS1  Policy S2
Hydro 30 30 94% 97%
Solar 961 2,162 88% 77%
Wind 120 120 88% 88% bw York 1SO
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Pocket Y2
Caplta Reglon Hudson Valley Area

# Hours Constrained (if > 100 Hours)

©COPYRIGHT NYISO 2022. ALL RIGHTS RESERVED

ID Constraint Policy S1 Policy S2
1 MILAN 115-BLSTRE 115 322 1,255
2 STEPH115 115-GBSH+LGE 115 636 564
3 MILAN 115-PL.VAL 1115 6 159
4 N.CAT. 1 115-CHURCHTO 115 1,939 1,992
5 PLTVLLEY 345-CRICKET 345 186 131
6 NEW SCOTLAND 345-KNICKB 345 169 439
Capacity (MW) Energy Deliverability (%)
Policy S1 PolicyS2 PolicyS1  Policy S2
Solar 250 626 93% 88%
Wind 618 618 94% 96%

=
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Pocket Z1

Southern Tier: Finger Lakes Area

# Hours Constrained (if > 100 Hours)

©COPYRIGHT NYISO 2022. ALL RIGHTS RESERVED

ID Constraint Policy S1 Policy S2
1 N.WAV115 115-26E.SAYR 115 1,100 855
2 LOUNS115 115-STAGECOA 115 212 216
3 N.WAV115 115 LOUNS115 115 41 201
4 MEYER115115-S.PER115 115 668 650
5 BATH 115 115-MONTR115 115 1,811 1,422
6 MORAI115 115-BENET115115 6 3,542
7 BENET115 115-PALMT115115 1,814 1,785
8 MEYER115 115-MORAI115 115 2,062 1,746
9 N.WAV115 115-CHEMU115 115 196 413
10 [EELPO115 115-FLATS115 115 554 629
11 HILSD115 115 CHEMU115 115 43 231
12 MONTR115 115-RIDGT115 115 6 247
Capacity (MW) Energy Deliverability (%)
Policy S1 Policy S2 PolicyS1  Policy S2
Solar 405 1,037 85% 87% .
Wind 2,160 2,160 74% 74% & New York ISO
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Pocket Z2
Southern Tier: Binghamton Area

nghamton

n ORTHSIDE BROOME

LAN GDON‘. STILESVILLE )

\ MORGAN ROAD

BLUESTONEZ

# Hours Constrained (if > 100 Hours)

ID Constraint Policy S1 Policy S2
1 UENN115115SIDNT115115 3,768 4,015
2 |FRASR115115-SIDNT115 115 169 49

3 [E.NOR115115-JENN 115115 1,240 705

4 S.OWE115 115-GOUDEY8- 115 92 307

5 |OAKDL230 230-0AKDL115 115 1,056 1,419

©COPYRIGHT NYISO 2022. ALL RIGHTS RESERVED

Capacity (MW) Energy Deliverability (%)
Policy S1 PolicyS2 PolicyS1  Policy S2
Solar 60 443 74% 87%
Wind 1,257 1,257 91% 91%
=
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Pocket Z3

Southern Tier: Syracuse Area

£

| nendor v ——— EE}:M YAHNURDASIS
IAMILTON — o Eany v f SHERREL
ROAD Lo enango / NSERLING

# Hours Constrained (if > 100 Hours)

Constraint Policy S1 Policy S2
WHITMAN 115-FEN-WIND 115 530 783
WHITMAN 115-STERLING 115 1,142 1,862

CHENANGO

©COPYRIGHT NYISO 2022. ALL RIGHTS RESERVED

[ Horwieh - Capacity (MW) Energy Deliverability (%)
cLaRKs = ( ' PolicyS1  PolicyS2 PolicyS1  Policy S2
‘ Solar 150 303 87% 81%
Wind 413 413 92% 91%
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Pocket OSW _J
New York Clty ffshore Wind & Tier 4 HVDC

# Hours Constrained (if > 100 Hours)

NEW YORK CITY
ID Constraint Policy S1 Policy S2

nnof R o 1 |[E179ST138-HG 4 138 5,368 5,716

ravenswoon 7 L (D gly o 2  ASTE-ERG 138-CORONA-S 138 1,545 1,974
e — e 3 ASTANNEX 345E13ST345 6,193 7,038

? L 4 [FRESHKI 138-WILOWBK1 138 1,002 163
“i‘fj;f.f;:w 7 5 RAINEYSW 138VERNON-W 138 4,633 7,270

‘ 6 |HG 5 138-ASTORIA138 240 0

w;it" < 7 |GOWNUSR1 138 GRENWOOD 138 228 1,806

g 37 8  |RAINEYSE 138VERNON-E 138 409 499

ryen 9  DUNWOODI 345-MOTTHAVEN 345 116 148

10 |GREENWOOD 138-VERNON 138 20 233

rienee 11 MOTTHAVN 345-RAINEY 345 190 296

P ATLANTIC O ( Capacity (MW) Energy Deliverability (%)
Policy S1 Policy S2 Policy S1 Policy S2
Offshore Wind 4,571 5,166 100% 100%
HQ Import 1,250 1,250 96% 98% % New York ISO
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Pocket OSW_K
Long Island Offshore Wind

T — #CROTON *ALLS
8| GOLDENS|BRIDGE

U KATONAH

WESTCHESTER
MILLWOOD WEST
PLEASANTVILL

STWEW

< White, Plains
£

ELWOOD

\
q"’r SHORE  GREENLAWN
ROAD gyosaET)

NEW HAVEN

gound
NORWALK i3

Greenpast_
HARBOR, SOUTHOLD i3 ©

z ol @ | FAST HAMPTON
Harb
A ®

T SOUTHAMPTON  SOUTH FORK WIND
Southampion

[}
Maontauk

CANAL

£ BROOKHAVEN
- ¥ Fecomc river

ATIL ANTIC OCEAT
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# Hours Constrained (if > 100 Hours)

ID Constraint PolicyS1 Policy S2
1 [CrossSound Cable 5,756 5,687
2 BARRETT2 138-VLY STRM 138 4,955 4,925
3 | DUNWOODI345-SHORE RD 345 4,090 4,798
4  REACBUS 345-DVNPT NK 345 2,610 2,192
5 HAUPAGUE 138-C.ISLIP 138 2,382 2,518
6 |Neptune HVDC 3,748 3,392
7 NRTHPRT1 138-NRTHPRT2 138 2,206 1,977
8 [HOLBROOK 138-RONKONK 138 351 944
9 |CARLEPL 138-E.G.C.138 1,344 714
10 [NEWBRGE 138-RULND RD 138 380 710
11 [E.G.C.-2138-NEWBRGE 138 1,186 390
12 |VLYSTRM 138-E.G.C.-2 138 637 410
13 HAUPAGUE 138-PILGRM P 138 403 125
14 |BUELL 69-EHAMP 69* 84 18
15 |L SUCS 138SHORE RD 138 1,037 655
16 |HOLBROOK 138-HOLBRK2 69 862 299

*met >100 hours threshold in 2030
Capacity (MW)

Offshore Wind

Policy S1
4,430

Policy S2
3,835

Policy S1
88%

Energy Deliverability (%)

Policy S2
87%

Solar

99

99

85%

94%

= New YOrk ISU
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Policy Case:
Additional Results

New York ISO
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Policy Case Dispatchable Fleet Capacity Factors

S1

ST

cc

CT
90 10 T
80 9-
25
0- 8f Increased CT
50 S0 s 7 utilization as %RE
3 3. 3 °r increases
£ 150 y & £ s
2 Zanr 2
£ £ g 4
&io- Sao- S N
ol Decreased CC
L 51-Y2025 L. " o 2
5 e 12030 utilization as %RE
51-¥2035 10 - i 1
— S1-¥2040 i Increases
1] 1 2 3 4 5 6 7 8 9 DU 2 4 6 8 10 DU 05 1 15 2 25 35
GW GW GW
ST cC CcT
30 T T T T 90 T 10 T T
— S 2.Y 202 -
—savans Assumed age o .. Because of age-
25 Szyass based retirements o .. based retirements
/ / .. S2 cases have about
g2 F 60 & 8
£ < £ £ . halfthe CT capacity
B B ? . as Sl cases
> > >
3 ER T oan
g g g
Sio- S ao- S s
20+ 2
sl
10 - 1L
r
0 0 0
o 1 2 3 4 5 B8 7 8 o 2 4 B 8 10 12 0 05 1
GwW
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Capacity Factor (%)

Capacity Factor (%)

2 . ‘DEFR‘
». DEFRs’ operating
.5 COsts in part dictates
14 capacity factor, which——»
., all fall below 20%
10~

8l

6

4

2|

0

0 5 45
2 DEIFR

18 -
16 -
14 -
" Very low DEFR
10l

’ operationsin

sl

2035 S2 has less

4 DEFR capacity
Al than S1 \
OU 5 10 15 20 25 30

GW

44




Policy Case Dispatchable Fleet Number of Starts

S1

ST CcC CcT DEFR
80 T T T T T 300 T T T 250 300 T T T T T
p—e ‘ In both cases, on average
70 - B
Sty203s 250 ] 2s0- much of the DEFRs start
oo e . .| Increased CTstarts 5 nearly every other day over
3 2w /’ 2 as %RE increases % 0 y y y
g so- g 8 ool s~ the course of a year
St Ss0- & 2 150 - >
2 2 g 2
; 30 ; g 100 ;
€ € 100+ E g 100+
3, H e z
50
50 - 1 50 - 1
10
0 0 o : 0
[} 1 2 3 4 5 6 7 8 9 0 2 4 6 8 10 0 05 1 15 2 25 3 35 0 5 10 15 20 25 30 35 40 45
GW GW GW GW
ST CcC CT DEFR
35 T T T T 350 T T 300 450 T T
a0l a0 Increased CC starts | L, Senificantly 40
) . as %RE increases . increased CT starts s
& 5l 5 250| 5 ; &
> * - 20 = 200 in 2035 > 300 .
B E . g g DEFR operation
g z £ £ in 2035
@ n o o
G 15- 5 150 - 5 ann-
5 5 5 5
£ E £ 100 - £ 150 -
Z 10 2 100 z 2
100 -
82-Y2025
5- s 52-Y 2030 50+ s0r
82-Y2035 50 -
S2-Y2040
0 0 == 0 0
o 1 2 3 4 5 6 7 12 05 1 15 1] 5 10 16 20 25 30
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S1
Hourly Seasonal

Analysis for
2025,2030,and 2035
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Policy Case (S1) Spring Generation and
Imports in 2025

Storage and _
_ Pumped Storage Relatively low

discharge at peak / Cu:ngsgibSigh
— \ | Hl

‘lﬂw'u
P Al

MR T TR

pr 09 Apr 23

Y

Generation by Type
GW

Net exports during
high renewable
generation periods

Storage and
Pumped
Storage charge

low net loads Hour o &= New York ISO
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Policy Case (S1) Winter Generation and
Imports in 2025

S T f Load
torage and —
I Curtailment
. Pumped Storage Net importer in s |
. N FumpedStorage
discharge at peak many winter hours, e

UPY
[ osw
[ Lew

no curtailment

25—

Low winter solar
production

Generation by Type
GW

P Low net exports,

, . - - : _ storage charging during
Higher fossi rTyTTyYTYYyTTYy vrrryy vy v v high solar/wind hours
energy and
ramplng use jgn 01 Jan‘OA Jan‘ o7 Jar: 10 .Jan‘ﬂ?, JanI 16 Jan 19 Jan‘ZZ Jar:25 Jan‘ZS Jan 31

2025 L
Hour &= New York 1SO
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Policy Case (S1) Summer Generation
and Imports in 2025

e

| Large daily
variation in load

,’,/,,’l ff;y

rocEmITezZOoODLD
GITJdESTZEOS

Generation by Type
GW

Low net exports

o

Significant fossil
energy and
ramping use

JJJJJJJJJJJJJJJJJJJJ
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Policy Case (S1) Spring Generation and
Imports in 2030

Curtailment

]
I
H _Slor;“
Curta Ilment _Pumpg;jsmrage
]
|
I
I
]

uuuuuuuu

Fossil

NNNNNNN

Generation by Type
GW

Net exports during
high renewable
generation periods
Fossil cycling
events for high
solar days

AAAAA

&= New York ISO
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Policy Case (S1) Winter Generation and
Imports in 2030

3 Reduced
curtailments

Curtailment

]
QN RSN R A M K R RN\ [ Low winter solar
>.. por i . )
— production but high
>~. NNNNNNN i i
F wind production
c
o
=)
©
| -
o
c
()
)
Low net exports
Higher fossil
energy and

i L
ramping use Janot Jan 04

JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ

Hour &= New York ISO
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Policy Case (S1) Summer Generation
and Imports in 2030

Some net import
[ [

chchchchchch

DT ZO0

Othar

Generation by Type
GW

Low net exports

o

‘ '["‘Y'I'"[""'"’W’T"T"PT
Significant fossil s
energy and

ramping use

JJJJJJJJJJJJJJJJJJJJ

Hour &= New York ISO
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Policy Case (S1) Spring Generation and
Imports in 2035

—r
I Curiailment
. I Netl
Curtallment N many I PumpedStorage
- B} BTM-PV H
spring hours Y
. LW
I Hyoro
oooooooo
—
|
I Other
NNNNNNN

Generation by Type
GW

Net exports during
high renewable
generation periods

Current reliability

rules require some
fossil generators to
ope rate o Apr02 Apr 08 Apr 16 Apr 23

Hour &= New York ISO
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Policy Case (S1) Winter Generation and
Imports in 2035

/ Increased winter
curtailments

CIICrQCwWIwzZoOor
mo‘<ﬂ7814=5 £o§

]
% Low winter solar
- " production but high
> NNNNNNN ) )
3 wind production
€=
o
S O
©
| -
o
c
3
Low net exports
f'rw- "'Vl ANMAMMIAR BN vyr "'V'l’ .
Higher fossil ‘ 1 ' ‘ ! ‘ N 'W ‘ " {
energy and
ramping use enon nos ' ‘

Jan 15 Jan 22 Jan 29
2035 -
Hour {= New York ISO
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Policy Case (S1) Summer Generation
and Imports in 2035

Some net |mport and curtlalment

r'd

, l

/‘f”)'/_UH I “
vt

Curtailment

ICOCEINZOOL
01:—456'&". o8
&

&’

it
WiV

’ w naYrwvy v wTwrenm v
Significant fossil energy Y " Y" "W ‘W W T A (' ‘ w :
and ramping use, some
DEFR dispatch at peak ., e

JJJJJJJJJJJJJJJ

fossil output Hour - &= New York ISO

Generation by Type
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Low net exports

o
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S2
Hourly Seasonal

Analysis for
2025,2030,and 2035
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Policy Case (S2) Spring Generation and
Imports in 2025

Relatively low
curtailment, high
solar output

HU,“N ,“'Hu””lu”
Wﬂwwﬁwﬁﬁw P

Curtailment

nnnnnnnn

OITICOC®WIYZOOE
&

Generation by Type
GW

Net exports during
high renewable
generation periods

AAAAAAAAAAAAAAAAAAAAAAAAA

Hour &= New York ISO

©COPYRIGHT NYISO 2022. ALL RIGHTS RESERVED DRAFT - FOR DISCUSSION PURPOSES ONLY




Policy Case (52) Winter Generation and
Imports in 2025

Very little

/ curtailments
A \

BBBBBB

Low winter solar
pm— .
g production

D520 TJET T
= hP5s22z3§¢%
EER 383

Generation by Type
GW

Low net exports

JJJJJJJJJJ

222222222222222

Jan 13 Jan 16 Jan 18 Jan 31
2025 TN
Hour = New York ISO
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Policy Case (S2) Summer Generation
and Ingports in 2025

T
Lower wind output in summer

umpe:
EEEEEE

W w-!',, '“[’ !Hl'

5550: vTwzoOogo

Generation by Type
GW

Significant fossil HAMRARAS BAS AR AAM Y AR AR SEAE B TYEETywy YT Yy Wr vy
energy and
ramping use T e T JuIIED
[
Hour e = New York ISO

©COPYRIGHT NYISO 2022. ALL RIGHTS RESERVED DRAFT - FOR DISCUSSION PURPOSES ONLY




Policy Case (S2) Spring Generation and
Imports in 2030

Curtailmelnt occurs EE” t
30 more frequently =m;: |
QJ 26— E
% s ‘mpn
- 2 ' ~ ' ' ' ‘|=Fors:\
>
2 n.:m u. U=
c =
O O]
'p 10
E ‘ 1
q) {
e VWY 4\MW‘
Net exports durin
~—

(O] p g

0 p h high renewable
N /generation periods
At low fossil output, N B

providing ramp | | | |
capability remains T Ao o 5 apras oor 30

2030

important Hour &= New York ISO
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Policy Case (52) Winter Generation and
Imports in 2030

Reduced

curtallments E; orage
08! | |
'\ LB! ‘f i
) a Ml ‘ e s - Low winter solar
' ' ' gmre=—1 " production but high

NNNNNNN wind production
N\WWWW
mww Ty

JJJJJ

i:

Generation by Type
GW

Low net exports
Higher fossil
energy and

ramping use

JJJJJ

n 19 Jan 22 Jan 25 Jan 28 Jan 31 -
H our = New York ISO
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Policy Case (S2) Summer Generation
and Imports in 2030

Some net import

[

|
]
|

III III IIIII‘
3 n IrocmIwZzoOoLr
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energy and
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Generation by Type
GW
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Hour &= New York ISO
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Policy Case (S2) Spring Generation and
Imports in 2035

Curta‘ilment increases ir|1 spring
with high wind and solar
generation output

Ak ”v” ,w' '
MM«M “L'A\MWMMM

Net exports during
mw wmwm m_ high renewable
) generation periods
Fossil operates
in all hours of /

. | | | | |
the year even if B Apr 09
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ata low level Hour o £= New York ISO
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Policy Case (52) Winter Generation and
Imporgs in 2035

-
=
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B
HEimparts l Storage discharge

Curtailment in many hours
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Policy Case (S2) Summer Generation
and Imports in 2035 \

Some net imports/curtailment

e m 11T
ij‘Ml.A e

0 L” r'_ > SR ‘ “ -rr‘—' hasi » 'T"'"

- H
Locmovwzo

Generation by Type
GW

Low net exports

O

Significant fossil
energy and

. |
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Next Steps

New York ISO
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Next Steps

= Draftreportsections

= Upcoming Stakeholder Meetings for Outlook Updates
e Tuesday June 215t ESPWG
* Friday July 15t ESPWG
e Wednesday July 13" BIC
e Wednesday July 27t MC

& New York ISO
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Questions, Feedback,
Comments?

= Fmail additional feedback to:

New York ISO



2021-2040 Outlook Data Catalog

ESPWG/TPAS Presentations

May 20,2021

Model Benchmark Results
September22,2021

System & Resource OQutlook Update
October 25,2021

Capacity Expansion Model Primer

System & Resource Outlook Update
November 19,2021

System & Resource Qutlook Update
December 19,2021

System & Resource OQutlook Update

January 25,2022
System & Resource Outlook Update

February9,2022
System & Resource Outlook Update
Base & Contract Case Results

February 25, 2022

System & Resource Outlook Update
March 8,2022

System & Resource Outlook Update
March 24,2022

System & Resource Outlook Update
Contract Case Congestion Analysis

©COPYRIGHT NYISO 2022. ALL RIGHTS RESERVED

April 1,2022
System & Resource Outlook Update

April 26,2022
System & Resource Outlook Update

May 23,2022
System & Resource Outlook Update

June 2,2022
System & Resource Outlook Update

Final Reports

Data Posted to ESPWG

2022
Release

Assumptions Matrix vl
Capacity Expansion Assumptions Matrix v1
Contract Case Renewable Projects

Emissions Price Forecast

Fuel Price Forecast

Capacity Expansion Assumptions Matrix v2 (Redline)
Capacity Expansion Assumptions Matrix v3 (Redline)
Production Cost Assumptions Matrix v2 (Redline)

Capacity Expansion Assumptions Matrix v4 (Redline)
Capacity Expansion Assumptions Matrix v5 (Redline)
Policy Case Hourly Load Forecasts

Policy Case Zonal Capacity Expansion Preliminary Results
Capacity Expansion Assumptions Matrix v6 (Redline)

Capacity Expansion Assumptions Matrix v7 (Redline)

&= New York 1SO
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https://www.nyiso.com/espwg?meetingDate=2021-05-20
https://www.nyiso.com/documents/20142/21653207/03%20Economic_Planning_Benchmark_Results.pdf/795df805-486f-7a4f-d86a-f8dd7fc04cf1
https://www.nyiso.com/espwg?meetingDate=2021-09-22
https://www.nyiso.com/documents/20142/24744624/0922_ESPWG_System_Resource_Outlook_Kickoff_Final.pdf/fb90d3dd-7a6d-e5b6-5f9a-d287fb755f34
https://www.nyiso.com/espwg?meetingDate=2021-10-25
https://www.nyiso.com/documents/20142/25620932/05_Capacity_Expansion_Primer_REVISED.pdf/1c5fee53-12e6-8454-8214-094fc32a35a0
https://www.nyiso.com/documents/20142/25620932/05_System_Resource_Outlook_Update_REVISED.pdf/ee366fa0-6352-81fa-21fb-252d980c773f
https://www.nyiso.com/espwg?meetingDate=2021-11-19
https://www.nyiso.com/documents/20142/26278859/03_SR%20Outlook.pdf/64b339a6-8841-a72e-3d02-8d8859139fa2
https://www.nyiso.com/espwg?meetingDate=2021-12-17
https://www.nyiso.com/documents/20142/27019028/ESPWG_System_Resource_Outlook_Update2.pdf/44132057-ba0b-e217-eb6e-69ff151fd426
https://www.nyiso.com/espwg?meetingDate=2022-01-25
https://www.nyiso.com/documents/20142/27945979/04_System_Resource_Outlook.pdf/9d66e27e-290b-b3d8-86b1-437e985c580d
https://www.nyiso.com/espwg?meetingDate=2022-02-09
https://www.nyiso.com/documents/20142/28331683/05_0209_ESPWG_System_Resource_Outlook_Update_Final.pdf/5b0f724b-c263-a015-295d-a8723b778256
https://www.nyiso.com/documents/20142/28331683/06_0209_ESPWG_Outlook_Base+Contract_Results_Final.pdf/e292b255-2074-0cf9-e817-07f8fa44969c
https://www.nyiso.com/espwg?meetingDate=2022-02-25
https://www.nyiso.com/documents/20142/28777318/04_System_Resource_Outlook_Update.pdf/ac93058a-2bcf-f2be-c199-470db6a09dcf
https://www.nyiso.com/espwg?meetingDate=2022-03-08
https://www.nyiso.com/documents/20142/28952672/02_System_Resource_Outlook_CapEx_Updates.pdf/82254bee-70f8-4af3-a87b-3c9cdf055dd7
https://www.nyiso.com/espwg?meetingDate=2022-03-24
https://www.nyiso.com/documents/20142/29418084/10%20System_Resource_Outlook_CapEx_Updates.pdf/228c7ae1-4fe5-293e-a274-b99fb0904dad
https://www.nyiso.com/documents/20142/29418084/10%20System_Resource_Outlook_Contract_Congestion_Analysis.pdf/74a2aa66-b16c-2283-5200-862e684a12df
https://www.nyiso.com/documents/20142/25620932/05%20Outlook_Assumptions_Matrix.pdf/c4c27076-9045-3b5f-18d9-3b3d1f1aa481
https://www.nyiso.com/documents/20142/26278859/System_Resource_Outlook_Assumptions_Matrix_Draft_v2.pdf/d5782472-e772-77a8-af00-dbb2541ca4b9
https://www.nyiso.com/documents/20142/26278859/System_Resource_Outlook-Contract_Case_Renewables.xlsx/8703b05f-a075-a6ae-7f3b-87f0e7717b10
https://www.nyiso.com/documents/20142/26278859/System_Resource_Outlook-Emissions_Price_Forecast.xlsx/14af83b8-9011-17bd-a745-11edf1e96746
https://www.nyiso.com/documents/20142/26278859/System_Resource_Outlook-Fuel_Forecast.xlsx/68988901-1d43-99be-1a75-86eaabba4e18
https://www.nyiso.com/documents/20142/27945979/04%20Outlook_Capacity_Expansion_Assumptions_Matrix.pdf/fec92ea8-fddd-4a81-6c86-b25787760b43
https://www.nyiso.com/documents/20142/28331683/06_Outlook_Capacity_Expansion_Assumptions_Matrix_Feb_9_2022_ESPWG_Draft%20(1).pdf/
https://www.nyiso.com/documents/20142/28777318/04%20Outlook_Production_Cost_Assumptions_Matrix.pdf/b17457e1-81d8-b268-7908-02af1a081c30
https://www.nyiso.com/documents/20142/28777318/04%20Outlook_Capacity_Expansion_Assumptions_Matrix.pdf/4b7b2ec8-c449-8f7a-b18a-d0b103be9bd3
https://www.nyiso.com/documents/20142/28952672/02%20Outlook_Capacity_Expansion_Assumptions_Matrix.pdf/8fac4ca5-f0e0-08ef-1c5f-58c5437cb437
https://www.nyiso.com/documents/20142/29418084/10_System_Resource_Outlook_Hourly_Load.xlsx/897cbf1a-0d32-a8e2-46df-85904e17ba72
https://www.nyiso.com/documents/20142/29418084/10_Capacity_Expansion_Zonal_Results.xlsx/93af36fc-982d-f77d-18b7-c71bbc2b0548
https://www.nyiso.com/documents/20142/29635167/11b_Outlook_Capacity_Expansion_Assumptions_Matrix_2022.04.01_FINAL.pdf/9b8f69e2-4cd4-e3fa-1901-3a10fce9d1e2
https://www.nyiso.com/documents/20142/30198298/06%20Outlook_Capacity_Expansion_Assumptions_Matrix.pdf/eebdbd06-e40e-7ef3-905b-94011acde890
https://www.nyiso.com/espwg?meetingDate=2022-04-01
https://www.nyiso.com/documents/20142/29635167/11a_0401_ESPWG_System_Resource_Outlook_CapEx_Updates_FINAL.pdf/b6a109f6-9775-6cc4-008a-528fb9168e8c
https://www.nyiso.com/espwg?meetingDate=2022-04-26
https://www.nyiso.com/documents/20142/30198298/06%20System_Resource_Outlook_CapEx_Updates.pdf/fd3e3ea9-cdb1-c86e-df17-d48f2ed368db
https://www.nyiso.com/espwg?meetingDate=2022-05-23
https://www.nyiso.com/documents/20142/30860639/02_System_Resource_Outlook_Update.pdf/
https://www.nyiso.com/espwg?meetingDate=2022-06-02
https://www.nyiso.com/documents/20142/31255325/07_0602_ESPWG_System_Resource_Outlook_Update_Final.pdf/

Our Mission & Vision

4 Q

Mission Vision
Ensure power system reliability Working together with stakeholders
and competitive markets for New to build the cleanest, most reliable
York in a clean energy future electric system in the nation

&= New York ISO
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