Fuel and Energy Security in New York State September 2023

Appendix E. Diagnostic Charts for Cases with Identified Reliability Risks
Case: Scenario 1 - PD 1 No Disruptions (Winter 2030/2031)
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Hourly Results Summary Case Summary
Case Name: Scenario 1 - PD 1 No Disruptions Derate (EFORd) Increase: Off
. . . Starting Storage: Historical
Load During Modeling Period Renewables. Base Case
40,000 Refill Contingency: off
= 30,000 Loss of Gas Fired Gen. Off
= 20,000 Nuclear Contingency: Off
10,000 Plant Outage: None
0 24 48 72 9% 120 144 168 192 216 240 264 288 312 336 360 384
Import Scenario: All
Export to ISO-NE Reduction During Modeling Period
1,500
Export Reductions
= 1,000 Total Hrs. 117
. A Total MWh 103,786
Avg. MW 254.4
0 A
0 24 48 72 9 120 144 168 192 216 240 264 288 312 336 360 384
SCR/EDRP Deployed During Modeling Period
1,500 SCR Deployment
1,000 Total Hrs. 18
§ Total MWh 9,301

500 A Aﬂ Avg. MW 22.8
0

0 24 48 72 9% 120 144 168 192 216 240 264 288 312 336 360 384
NYCA Reserve Violations During Modeling Period Reserve Violations
3,000 Total Hrs. 37
Total MWh 47,251
= 2,000 Avg. MW 115.8
1,000 First Hour
with Viol. 69
0
0 24 48 72 9% 120 144 168 192 216 240 264 288 312 336 360 384
Loss of Load During Modeling Period
Loss of Load
15,000 Total Hrs. 9
10,000 Total MWh 13,231
’ Avg. MW 324
5,000 First Hour
with Losses 165
0 I\_A A
0 24 48 72 9% 120 144 168 192 216 240 264 288 312 336 360 384
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Full Period Results Summary
Case Name: Scenario 1 - PD 1 No Disruptions

Case Summary
Derate (EFORd) Increase: Off
Starting Storage: Historical Hours EXpOftS TOtaI MWh Of A C . N A | bl
. Reduced Exports Reduced verage Capacity Not Available
Renewables: Base Case
800,000 Due to Exhausted Fuel Inventory
) . 400
Refill Contingency: Off
Loss of Gas Fired Gen. Off 300 600,000 10,000
Nuclear Contingency: Off n = 8,000
3
Plant Outage: None :|°: 200 g 400,000 = 6,000
117
S
Import Scenario: Al 100 200,000 103,736 4000 1,821
2,000 ' 1,038
’ 232 3 338 210
0 0 ., B = »  m
NYCA (A-K
(AK) NYCA (A-K) NYCA (A-K) ZonesA-E  ZoneF  ZonesG-l Zone ) Zone K
Hours SCR/EDRP Deployed Total MWh SCR/EDRP Deployed
40 20,000
30 15,000
£ 18 17 < 9,301
3 20 )
<] 14
8 : 10 § 10,000 7,095
10 4 5,000
0 ] - , ol 361 84 166
NYCA (A-K) Zones A-E Zone F Zones G-I ZoneJ Zone K NYCA (A-K)  Zones A-E Zone F Zones G-I Zone J Zone K
Hours with Reserve Violations Total MWh of Reserve Violations
400 50,000 47,251
300 40,000
e £ 30,000 25,711
3 200 S 16,154
I 2 20,000 12’349 4
100 37 17 26 31 5 10,000 388
0 0
NYCA (A-K) Total East (F-K) SENY (G-K) NYC (J) Long Island (K) NYCA (A-K)  Total East (F-K) ~ SENY (G-K) NYC (J) Long Island (K)
Hours with Loss of Load Total MWh of Lost Load
400 15,000 13,231
300
o < 10,000 8,847
3 200 s
T S o0 4,384
100 ’
9 5 0 0 9 0 . 0 0 0
0 - - — 0
NYCA (A-K)  Zones A-E Zone F Zones G-| Zone Zone K NYCA (A-K)  Zones A-E Zone F Zones G-| Zone ) Zone K
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Zone
Hourly Generation (MW) by Fuel Group

Scenario 1 - PD 1 No Disruptions
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Zone K
Hourly Generation (MW) by Fuel Group

Scenario 1 - PD 1 No Disruptions
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NYCA

Quantity of Stored Fuel for Oil and Dual Fuel Units

Scenario 1 - PD 1 No Disruptions
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NYCA

Degree Days and Gas Available for Electric Generation 17-Day Modeling Period
Scenario 1 - PD 1 No Disruptions

70 - . : -~ 3,500
65 1 i E L 3,000
; ; 2,927
§ 5 2,804
60 ’ | 3z
; - 2,500 &
2,436 =
@ - 2,274 2
g ] | s
1 -t
% ; : - 2,000 ©
5 1,915 i 1,900 2
A 50 - g i G
g i | £
2 4sg - 1539 ; : LRA - 1,500 8
S 145 i 1,395 1,401 w
M4 : i 1,261 1,304 8
s i &
i 1,033 ; 1,025 L 1,000 >
i 3-day ' ’ =
40 - : 880 colg Snap : o
35 A i i - 500
30 1 1 1 1 II 1 1 II 1 1 1 1 1 1 1 1 O
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
Day of Modeling Period
== Average EDD, NY State 4 Gas Available for Electric Generation

Notes:
[1] Weekends are shaded in gray.
[2] Effective degree day is defined as 65 degrees F - Temperature.
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NYCA
Emergency Actions and Lost Load Duration (MWh)

Scenario 1 - PD 1 No Disruptions
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NYCA
Lost Load Duration (MWh)

Scenario 1 - PD 1 No Disruptions
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Appendix E. Diagnostic Charts for Cases with Identified Reliability Risks
Case: Scenario 1 - PD 2 High Outage (Winter 2030/2031)
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Hourly Results Summary Case Summary
Case Name: Scenario 1 - PD 2 High Outage Derate (EFORd) Increase: High
. . . Starting Storage: Historical
Load During Modeling Period Renewables. Base Case
40,000 Refill Contingency: off
= 30,000 Loss of Gas Fired Gen. Off
= 20,000 Nuclear Contingency: Off
10,000 Plant Outage: None
0 24 48 72 9% 120 144 168 192 216 240 264 288 312 336 360 384
Import Scenario: All
Export to ISO-NE Reduction During Modeling Period
1,500
Export Reductions
= 1,000 Total Hrs. 147
Z o Total MWh 146,627
Avg. MW 3594
. A
0 24 48 72 9 120 144 168 192 216 240 264 288 312 336 360 384
SCR/EDRP Deployed During Modeling Period
1,500 SCR Deployment
1,000 Total Hrs. 19
§ Total MWh 10,286

500 n m Avg. MW 25.2
0

0 24 48 72 9% 120 144 168 192 216 240 264 288 312 336 360 384
NYCA Reserve Violations During Modeling Period Reserve Violations
3,000 Total Hrs. 71
Total MWh 113,616
= 2,000 Avg. MW 278.5
1,000 First Hour
with Viol. 69
0
0 24 48 72 9% 120 144 168 192 216 240 264 288 312 336 360 384
Loss of Load During Modeling Period
Loss of Load
15,000 Total Hrs. 32
10,000 Total MWh 36,571
’ Avg. MW 89.6
5,000 First Hour
with Losses 164
0 n A A
0 24 48 72 9% 120 144 168 192 216 240 264 288 312 336 360 384
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Full Period Results Summary
Case Name: Scenario 1 - PD 2 High Outage

Case Summary
Derate (EFORd) Increase: High
Starting Storage: Historical Hours EXpOftS TOtaI MWh Of A C . N A | bl
. Reduced Exports Reduced verage Capacity Not Available
Renewables: Base Case
800,000 Due to Exhausted Fuel Inventory
. . 400
Refill Contingency: Off
Loss of Gas Fired Gen. off 300 600,000 10,000
Nuclear Contingency: Off n = 8,000
>
Plant Outage: None £ 200 147 g 400,000 = 6,000
146,627 S
Import Scenario: All 100 200,000 4,000 2057
! 1,368
2,000 ,
! 306 173 206
0 0 - = « 7 m
NYCA (A-K
(AK) NYCA (A-K) NYCA (A-K) ZonesA-E  ZoneF  ZonesG-l Zone ) Zone K
Hours SCR/EDRP Deployed Total MWh SCR/EDRP Deployed
40 20,000
L0 . . 15,000
= 10,286
3 20 16 2 10,00 8,121
T ; s !
10 > 4 5,000
0 . - B , 8% 258 84 116
NYCA (A-K) Zones A-E Zone F Zones G-I ZoneJ Zone K NYCA (A-K)  Zones A-E Zone F Zones G-I Zone J Zone K
Hours with Reserve Violations Total MWh of Reserve Violations
400 120,000 113,616
300 100,000
0 - 80,000 62,461
3 200 S 60,000 42,208
T S 40.000 32,188
100 /1 42 62 61 :
7 20,000 1,591
0 0
NYCA (A-K) Total East (F-K) SENY (G-K) NYC (J) Long Island (K) NYCA (A-K)  Total East (F-K)  SENY (G-K) NYC (J) Long Island (K)
Hours with Loss of Load Total MWh of Lost Load
400 40,000 36,571
300 30,000 25,674
[ K=
3 200 = 20,000
- 100 = 0.000 9,233
1 ’
32 11 4 2 27 0 . 1,247 417 0
0 - —_— o _— 0 o g
NYCA (A-K)  Zones A-E Zone F Zones G-| Zone Zone K NYCA (A-K)  Zones A-E Zone F Zones G-| Zone ) Zone K
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NYCA

Hourly Generation (MWh) by Fuel Group
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Zone K

Hourly Generation (MW) by Fuel Group
Scenario 1 - PD 2 High Outage
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NYCA

Quantity of Stored Fuel for Oil and Dual Fuel Units

Scenario 1 - PD 2 High Outage
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NYCA

Degree Days and Gas Available for Electric Generation 17-Day Modeling Period
Scenario 1 - PD 2 High Outage

70 - : -~ 3,500
65 1 - 3,000
2,926
2,804
60 -+ E
' - 2,500 &
2,435 i §
| '; 2,278 =
5 > | | §
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g 1,918 | ; 1,900 g
8 50 A : g ©
g : ' 5
g 1,456 1,536 5 | LRI - 1,500 @
s ’ i 1,390 + 1,394 i
s | i 1,259 1,300 5
| | &
i 1,032 ; 1,014 - 1,000 =
i 3-day ' =
40 -+ : 881 (i Snap : e
35 A i i - 500
30 1 1 1 1 II 1 1 II 1 1 1 1 1 1 1 1 O
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
Day of Modeling Period
== Average EDD, NY State 4 Gas Available for Electric Generation

Notes:
[1] Weekends are shaded in gray.
[2] Effective degree day is defined as 65 degrees F - Temperature.
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NYCA

Emergency Actions and Lost Load Duration (MWh)

Scenario 1 - PD 2 High Outage
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NYCA

Lost Load Duration (MWh)

Scenario 1 - PD 2 High Outage
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Appendix E. Diagnostic Charts for Cases with Identified Reliability Risks
Case: Scenario 1 - PD 3 SENY Deactivation (Winter 2030/2031)
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Hourly Results Summary Case Summary
Case Name: Scenario 1 - PD 3 SENY Deactivation Derate (EFORd) Increase: Off
. . . Starting Storage: Historical
Load During Modeling Period Renewables. Base Case
40,000 Refill Contingency: off
= 30,000 Loss of Gas Fired Gen. Off
= 20,000 Nuclear Contingency: Off
10,000 Plant Outage: Roseton
0 24 48 72 9% 120 144 168 192 216 240 264 288 312 336 360 384
Import Scenario: All
Export to ISO-NE Reduction During Modeling Period
1,500
Export Reductions
= 1,000 Total Hrs. 163
Z o Total MWh 171,058
Avg. MW 419.3
0 A
0 24 48 72 9 120 144 168 192 216 240 264 288 312 336 360 384
SCR/EDRP Deployed During Modeling Period
1,500 SCR Deployment
1,000 Total Hrs. 19
§ Total MWh 9,520

500 I\ m Avg. MW 23.3
0

0 24 48 72 % 120 144 168 192 216 240 264 288 312 336 360 384
NYCA Reserve Violations During Modeling Period Reserve Violations
3,000 Total Hrs. 92
Total MWh 161,045
> 2,000 Avg. MW 394.7
1,000 First Hour
with Viol. 69
0
0 24 48 72 9% 120 144 168 192 216 240 264 288 312 336 360 384
Loss of Load During Modeling Period
Loss of Load
15,000 Total Hrs. 45
10,000 Total MWh 57,101
’ Avg. MW 140.0
5,000 First Hour
with Losses 165
0 ,\/\ /\\_M_I\_l\ «_,A A
0 24 48 72 9% 120 144 168 192 216 240 264 288 312 336 360 384

Analysis Group, Inc. Appendix E - Diagnostic Charts



Fuel and Energy Security in New York State

Full Period Results Summary
Case Name: Scenario 1 - PD 3 SENY Deactivation

Case Summary
Derate (EFORd) Increase: Off
Starting Storage: Historical Hours EXpOftS Total MWh of
Renewables. Base Case Reduced Exports Reduced
' 800,000
Refill Contingency: Off 400
Loss of Gas Fired Gen. Off 300 600,000
Nuclear Contingency: Off » =
S
Plant Outage: Roseton 2 200 163 g 400,000
171,058
Import Scenario: All 100 200,000
0 0
NYCA (A-K) NYCA (A-K)
Hours SCR/EDRP Deployed
40
30
4 19
320 1 16
T
1
. _ — N
NYCA (A-K) Zones A-E Zone F Zones G-I ZoneJ Zone K
Hours with Reserve Violations
400
300
2
é 200
100 32 62 74 72
3
0
NYCA (A-K) Total East (F-K) SENY (G-K) NYC (J) Long Island (K)
Hours with Loss of Load
400
300
2
3 200
100 45
15 0 10 40 0
NYCA (A-K) Zones A-E Zone F Zones G-I ZoneJ Zone K

Analysis Group, Inc.

September 2023

Average Capacity Not Available
Due to Exhausted Fuel Inventory
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6,000
s
= 4000 2801
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6 387 213
0 - — | —
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20,000
15,000
< 9,520
= 10,000 7,603
=
5,000
I 896 10 894 116
O | |
NYCA (A-K)  Zones A-E Zone F Zones G-I Zone) Zone K
Total MWh of Reserve Violations
200,000 161,045
150,000
£ 95,043
= 100,000
2 53,962 58,735
50,000
412
0
NYCA (A-K)  Total East (F-K)  SENY (G-K) NYC (J) Long Island (K)
Total MWh of Lost Load
60,000 57,101
50,000 43,703
- 40,000
§ 30,000
20,000 8,441 4056
10,000 0 ' 0
0 - |
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Appendix E - Diagnostic Charts



Fuel and Energy Security in New York State September 2023

NYCA

Hourly Generation (MWh) by Fuel Group
Scenario 1 - PD 3 SENY Deactivation
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Zone K

Hourly Generation (MW) by Fuel Group
Scenario 1 - PD 3 SENY Deactivation
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NYCA

Quantity of Stored Fuel for Oil and Dual Fuel Units

Scenario 1 - PD 3 SENY Deactivation
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NYCA

Degree Days and Gas Available for Electric Generation 17-Day Modeling Period
Scenario 1 - PD 3 SENY Deactivation
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Day of Modeling Period
== Average EDD, NY State 4 Gas Available for Electric Generation

Notes:
[1] Weekends are shaded in gray.
[2] Effective degree day is defined as 65 degrees F - Temperature.
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NYCA

Emergency Actions and Lost Load Duration (MWh)

Scenario 1 - PD 3 SENY Deactivation
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NYCA

Lost Load Duration (MWh)

Scenario 1 - PD 3 SENY Deactivation
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Appendix E. Diagnostic Charts for Cases with Identified Reliability Risks
Case: Scenario 1 - PD 4 Nuclear Station Outage (Winter 2030/2031)
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Hourly Results Summary Case Summary
Case Name: Scenario 1 - PD 4 Nuclear Station Outage Derate (EFORd) Increase: Off
d . deli iod Starting Storage: Historical
Loa Durlng Mode Ing Perio Renewables: Base Case
40,000 Refill Contingency: Off
= 30,000 Loss of Gas Fired Gen. Off
= 20,000 Nuclear Contingency: On
10,000 Plant Outage: None
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
Import Scenario: All
Export to ISO-NE Reduction During Modeling Period
1,500
v Export Reductions
= 1,000 Total Hrs. 192
2 c00 Total MWh 213,464
Avg. MW 523.2
0 A
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Full Period Results Summary

Case Name: Scenario 1 - PD 4 Nuclear Station Outage

Case Summary

Renewables:

Plant Outage:

Derate (EFORd) Increase:
Starting Storage:

Refill Contingency:
Loss of Gas Fired Gen.
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Import Scenario:

Analysis Group, Inc.
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NYCA
Hourly Generation (MWh) by Fuel Group

Scenario 1 - PD 4 Nuclear Station Outage
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Zone
Hourly Generation (MW) by Fuel Group

Scenario 1 - PD 4 Nuclear Station Outage
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Zone K
Hourly Generation (MW) by Fuel Group

Scenario 1 - PD 4 Nuclear Station Outage
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NYCA

Quantity of Stored Fuel for Oil and Dual Fuel Units

Scenario 1 - PD 4 Nuclear Station Outage
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NYCA

Degree Days and Gas Available for Electric Generation 17-Day Modeling Period
Scenario 1 - PD 4 Nuclear Station Outage
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Notes:
[1] Weekends are shaded in gray.
[2] Effective degree day is defined as 65 degrees F - Temperature.
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NYCA
Emergency Actions and Lost Load Duration (MWh)

Scenario 1 - PD 4 Nuclear Station Outage
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NYCA
Lost Load Duration (MWh)

Scenario 1 - PD 4 Nuclear Station Outage
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Appendix E. Diagnostic Charts for Cases with Identified Reliability Risks
Case: Scenario 1 - PD 5 No Truck Refill (Winter 2030/2031)
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Hourly Results Summary
Case Name: Scenario 1 - PD 5 No Truck Refill

Load During Modeling Period

Case Summary

Derate (EFORd) Increase:
Starting Storage:
Renewables:

Refill Contingency:

Loss of Gas Fired Gen.
Nuclear Contingency:

Plant Outage:

Import Scenario:
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0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384

Analysis Group, Inc.

Export Reductions
Total Hrs. 151
Total MWh 161,114
Avg. MW 394.9

Total Hrs. 17

SCR Deployment

Total MWh 9,479
Avg. MW 23.2

Reserve Violations
Total Hrs. 88
Total MWh 150,024
Avg. MW 367.7
First Hour
with Viol. 69

Loss of Load

Total Hrs. 43
Total MWh 59,262
Avg. MW 145.3
First Hour

with Losses 165
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Full Period Results Summary
Case Name: Scenario 1 - PD 5 No Truck Refill

Case Summary
Derate (EFORd) Increase: Off
Starting Storage: Historical Hours EXpOftS TOtaI MWh Of A C . N A | bl
. Reduced Exports Reduced verage Capacity Not Available
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NYCA

Hourly Generation (MWh) by Fuel Group

Scenario 1 - PD 5 No Truck Refill
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Zone

Hourly Generation (MW) by Fuel Group
Scenario 1 - PD 5 No Truck Refill
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Zone K

Hourly Generation (MW) by Fuel Group
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NYCA

Quantity of Stored Fuel for Oil and Dual Fuel Units

Scenario 1 - PD 5 No Truck Refill
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NYCA

Degree Days and Gas Available for Electric Generation 17-Day Modeling Period
Scenario 1 - PD 5 No Truck Refill
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Notes:
[1] Weekends are shaded in gray.
[2] Effective degree day is defined as 65 degrees F - Temperature.
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NYCA

Emergency Actions and Lost Load Duration (MWh)
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NYCA

Lost Load Duration (MWh)
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Appendix E. Diagnostic Charts for Cases with Identified Reliability Risks
Case: Scenario 1 - PD 6 No Barge Refill (Winter 2030/2031)
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Hourly Results Summary Case Summary
Case Name: Scenario 1 - PD 6 No Barge Refill Derate (EFORd) Increase: Off
. . . Starting Storage: Historical
Load During Modeling Period Renewables. Base Case
40,000 Refill Contingency: No Barge
= 30,000 Loss of Gas Fired Gen. Off
= 20,000 Nuclear Contingency: Off
10,000 Plant Outage: None
0 24 48 72 9% 120 144 168 192 216 240 264 288 312 336 360 384
Import Scenario: All
Export to ISO-NE Reduction During Modeling Period
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= 1,000 Total Hrs. 246
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Avg. MW 629.6
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0 24 48 72 9 120 144 168 192 216 240 264 288 312 336 360 384
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Full Period Results Summary
Case Name: Scenario 1 - PD 6 No Barge Refill

Case Summary
Derate (EFORd) Increase: Off
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NYCA

Hourly Generation (MWh) by Fuel Group

Scenario 1 - PD 6 No Barge Refill
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Zone K

Hourly Generation (MW) by Fuel Group
Scenario 1 - PD 6 No Barge Refill
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NYCA

Quantity of Stored Fuel for Oil and Dual Fuel Units

Scenario 1 - PD 6 No Barge Refill
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NYCA

Degree Days and Gas Available for Electric Generation 17-Day Modeling Period
Scenario 1 - PD 6 No Barge Refill
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NYCA

Emergency Actions and Lost Load Duration (MWh)
Scenario 1 - PD 6 No Barge Refill
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NYCA

Lost Load Duration (MWh)
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Appendix E. Diagnostic Charts for Cases with Identified Reliability Risks
Case: Scenario 1 - PD 7 No Refill (Winter 2030/2031)
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Hourly Results Summary Case Summary
Case Name: Scenario 1 - PD 7 No Refill Derate (EFORd) Increase: Off
d . deli iod Starting Storage: Historical
Loa Durlng Mode Ing Perio Renewables: Base Case
40,000 Refill Contingency: No Refill
= 30,000 Loss of Gas Fired Gen. Off
= 20,000 Nuclear Contingency: Off
10,000 Plant Outage: None
0 24 48 72 9% 120 144 168 192 216 240 264 288 312 336 360 384
Import Scenario: All
Export to ISO-NE Reduction During Modeling Period
1,500
Export Reductions
= 1,000 Total Hrs. 251
Z o Total MWh 272,572
Avg. MW 668.1
0 A
0 24 48 72 9% 120 144 168 192 216 240 264 288 312 336 360 384
SCR/EDRP Deployed During Modeling Period
1,500 SCR Deployment
1,000 Total Hrs. 19
= Total MWh 9,979
= 500 A I‘ﬂ M n Avg. MW 24.5
0
0 24 48 72 9% 120 144 168 192 216 240 264 288 312 336 360 384
NYCA Reserve Violations During Modeling Period Reserve Violations
3,000 Total Hrs. 163
Total MWh 359,527
= 2,000 Avg. MW 881.2
1,000 First Hour
with Viol. 69
0
0 24 48 72 9 120 144 168 192 216 240 264 288 312 336 360 384

Loss of Load During Modeling Period

Loss of Load
15,000 Total Hrs. 131
Total MWh 466,993

10,000
Avg. MW 1,144.6
5,000 First Hour
with Losses 161
0
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
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Fuel and Energy Security in New York State

Full Period Results Summary
Case Name: Scenario 1 - PD 7 No Refill

Case Summary
Derate (EFORd) Increase: Off
Starting Storage: Historical Hours EXpOftS Total MWh of
Renewables. Base Case Reduced Exports Reduced
' 800,000
Refill Contingency: No Refill 400
Loss of Gas Fired Gen. Off 300 600,000
251
Nuclear Contingency: Off » =
S
Plant Outage: None :|°: 200 g 400,000 272,572
Import Scenario: All 100 200,000
0 0
NYCA (A-K) NYCA (A-K)
Hours SCR/EDRP Deployed
40
30
4 19
3 20 18 1 13
T
0 L -
NYCA (A-K) Zones A-E Zone F Zones G-I ZoneJ Zone K
Hours with Reserve Violations
400
300
2
I
100
13
0
NYCA (A-K) Total East (F-K) SENY (G-K) NYC (J) Long Island (K)
Hours with Loss of Load
400
300
2
3 200
% 131 130
100
0 | - ]
NYCA (A-K) Zones A-E Zone F Zones G-I ZoneJ Zone K

Analysis Group, Inc.
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8,000

6,000

MW
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2,000
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15,000
= 10,000
b

5,000

400,000

300,000
L
= 200,000
S

100,000

0

500,000
400,000

-§ 300,000
S 200,000
100,000

0

September 2023

Average Capacity Not Available
Due to Exhausted Fuel Inventory

7,118
3,502
1,225 413 1,188 I 759
- — - |
NYCA (A-K)  Zones A-E Zone F Zones G-I Zone J Zone K
Total MWh SCR/EDRP Deployed
9,979
7,607
I I 952 310 894 216
| — | R
NYCA (A-K)  Zones A-E Zone F Zones G-I Zone) Zone K
Total MWh of Reserve Violations
359,527
236,326
150,102 150,486
3,743
NYCA (A-K)  Total East (F-K)  SENY (G-K) NYC (J) Long Island (K)
Total MWh of Lost Load
466,993
423,746
22,140 3111 17,687 308
I I
NYCA (A-K)  Zones A-E Zone F Zones G-I ZoneJ Zone K
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Fuel and Energy Security in New York State September 2023

Zone

Hourly Generation (MW) by Fuel Group
Scenario 1 - PD 7 No Refill
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Transfers To/From Other Zones s Gas Only Dual Fuel on Gas
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Zone K

Hourly Generation (MW) by Fuel Group
Scenario 1 - PD 7 No Refill
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NYCA

Quantity of Stored Fuel for Oil and Dual Fuel Units

Scenario 1 - PD 7 No Refill
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Fuel and Energy Security in New York State September 2023

NYCA

Degree Days and Gas Available for Electric Generation 17-Day Modeling Period
Scenario 1 - PD 7 No Réfill

70 - : -~ 3,500
65 1 E - 3,000
] 2,927
' 2,804
60 - 5 Q
. E - 2,500 &
2,436 ; s
2 i - 2,274 =
£ 551 : ; / S
' ! -
3 ! - 2,000 ©
g 1,915 ' 1,900 g
& 50 7\ : S
g i ' 5
£ 4sg = 1539 : i 1,554 - 1,500 ©
£ i 145 1,395 1,401 &
w 7 i ' 1,304 (]
i / 1,261 \ <
! i / S
i 1,033 ; 1,025 - 1,000 >
i 3-day ' ’ =
40 -+ : 880 (g Snap : e
35 - i : - 500
30 1 1 1 1 II 1 1 II 1 1 1 1 1 1 1 1 O
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
Day of Modeling Period
== Average EDD, NY State —4==Gas Available for Electric Generation

Notes:
[1] Weekends are shaded in gray.
[2] Effective degree day is defined as 65 degrees F - Temperature.
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NYCA

Emergency Actions and Lost Load Duration (MWh)

Scenario 1 - PD 7 No Refill
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3,000 A
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1,000 -+
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NYCA

Lost Load Duration (MWh)

Scenario 1 - PD 7 No Refill
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Fuel and Energy Security in New York State September 2023

Appendix E. Diagnostic Charts for Cases with Identified Reliability Risks
Case: Scenario 1 - PD 8 Non-Firm Gas Unavailable (F-K) (Winter 2030/2031)
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Fuel and Energy Security in New York State September 2023

Hourly Results Summary Case Summary
Case Name: Scenario 1 - PD 8 Non-Firm Gas Unavailable (F-K) Derate (EFORd) Increase: Off
d . deli iod Starting Storage: Historical
Loa Durlng Mode Ing Perio Renewables: Base Case
40,000 Refill Contingency: Off
= 30,000 Loss of Gas Fired Gen. F-K
= 20,000 Nuclear Contingency: Off
10,000 Plant Outage: None
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
Import Scenario: All
Export to ISO-NE Reduction During Modeling Period
1,500
Export Reductions
= 1,000 Total Hrs. 287
Z o Total MWh 314,356
Avg. MW 770.5
0
0 24 48 72 9% 120 144 168 192 216 240 264 288 312 336 360 384
SCR/EDRP Deployed During Modeling Period
1,500 SCR Deployment
1,000 Total Hrs. 21
= Total MWh 8,342
= 500 n Avg. MW 20.4
0
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
NYCA Reserve Violations During Modeling Period Reserve Violations
3,000 Total Hrs. 193
Total MWh 427,290
= 2,000 Avg. MW 1,047.3
1,000 First Hour
with Viol. 30
0
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384

Loss of Load During Modeling Period

Loss of Load
15,000 Total Hrs. 143
Total MWh 515,447
Avg. MW 1,263.4

5'000 M—N—M—M FirSt Hour
with Losses 67
0 A A

0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384

10,000
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Fuel and Energy Security in New York State

Full Period Results Summary
Case Name: Scenario 1 - PD 8 Non-Firm Gas Unavailable (F-K)

Case Summary

Derate (EFORd) Increase: Off
Starting Storage: Historical
Renewables: Base Case
Refill Contingency: Off
Loss of Gas Fired Gen. F-K
Nuclear Contingency: Off
Plant Outage: None
Import Scenario: All

Hours Exports

400

300

200

Hours

100

Reduced

287

NYCA (A-

Total MWh of

Exports Reduced
800,000
600,000
-
2 400,000 314,356
s
200,000
0
K) NYCA (A-K)

Hours SCR/EDRP Deployed

40
30
v 21
:E’g 20 15 14
9
. H m BN
NYCA (A-K) Zones A-E Zone F Zones G-I ZoneJ Zone K
Hours with Reserve Violations
400
300
4 193
3 200 160 177 e
I
100
4
0
NYCA (A-K) Total East (F-K) SENY (G-K) NYC (J) Long Island (K)
Hours with Loss of Load
400
300
2
83
0
. = B B
NYCA (A-K) Zones A-E Zone F Zones G-I ZoneJ Zone K

Analysis Group, Inc.
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2,000
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= 10,000
b
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500,000
400,000

é 300,000
= 200,000
100,000

0

600,000
500,000
400,000
300,000
200,000
100,000

0

MWh

Average Capacity Not Available
Due to Exhausted Fuel Inventory

4,379
2,149
1,096 790
. C
[ e [
NYCA (A-K)  Zones A-E Zone F Zones G-I Zone J
Total MWh SCR/EDRP Deployed
8,342
5,602
I R
— — |
NYCA (A-K)  Zones A-E Zone F Zones G-I Zone
Total MWh of Reserve Violations
427,290
279,084
177,920 157,768
NYCA (A-K)  Total East (F-K)  SENY (G-K) NYC (J)
Total MWh of Lost Load
515,447
340,035
28,138 75,207 72,068
— [ [
NYCA (A-K)  Zones A-E Zone F Zones G-I ZoneJ

306

Zone K

133

Zone K

713

Long Island (K)

0

Zone K

September 2023
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Fuel and Energy Security in New York State September 2023

Zone )

Hourly Generation (MW) by Fuel Group
Scenario 1 - PD 8 Non-Firm Gas Unavailable (F-K)
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Zone K

Hourly Generation (MW) by Fuel Group
Scenario 1 - PD 8 Non-Firm Gas Unavailable (F-K)
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NYCA

Quantity of Stored Fuel for Oil and Dual Fuel Units

Scenario 1 - PD 8 Non-Firm Gas Unavailable (F-K)
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Fuel and Energy Security in New York State September 2023

NYCA

Degree Days and Gas Available for Electric Generation 17-Day Modeling Period
Scenario 1 - PD 8 Non-Firm Gas Unavailable (F-K)

70 - . ; - 1,000
i Z 904 - 900
65 - ; ; 876
793 i : r 800
60 -~ ; ' 763 E
i fre
f 1 [ (O]
697 /\ c81 / | 700 700 g
0 oo /i ; 651 2
> b 624 ; ' c
= 598 \/ | 590 = 596 577‘ - 600 2
§ i i 565 E
an : 523 ]
& 50 A | 513 ; - 500 ©
2 i 459 i S
5 ; :
g i i a0 ®
w45 A ; i S
5 i 4
i 5 - 300 2
i 3-day ' =
40 - : Cold Snap : o
:4 > - 200
35 - | i
; ; - 100
30 1 1 1 1 II 1 1 II 1 1 1 1 1 1 1 1 O
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
Day of Modeling Period
== Average EDD, NY State 4 Gas Available for Electric Generation

Notes:
[1] Weekends are shaded in gray.
[2] Effective degree day is defined as 65 degrees F - Temperature.
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NYCA

Emergency Actions and Lost Load Duration (MWh)

Scenario 1 - PD 8 Non-Firm Gas Unavailable (F-K)
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NYCA

Lost Load Duration (MWh)

Scenario 1 - PD 8 Non-Firm Gas Unavailable (F-K)
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Appendix E. Diagnostic Charts for Cases with Identified Reliability Risks
Case: Scenario 1 - PD 9 Non-Firm Gas Unavailable (NYCA) (Winter 2030/2031)
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Fuel and Energy Security in New York State September 2023

Hourly Results Summary Case Summary
Case Name: Scenario 1 - PD 9 Non-Firm Gas Unavailable (NYCA) Derate (EFORd) Increase: Off
. . . Starting Storage: Historical
Load During Modeling Period Renewables. Base Case
40,000 Refill Contingency: off
= 30,000 Loss of Gas Fired Gen. NYISO
= 20,000 Nuclear Contingency: Off
10,000 Plant Outage: None
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
Import Scenario: All
Export to ISO-NE Reduction During Modeling Period
1,500
Export Reductions
= 1,000 Total Hrs. 307
Z o Total MWh 342,955
Avg. MW 840.6
0
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
SCR/EDRP Deployed During Modeling Period
1,500 SCR Deployment
1,000 Total Hrs. 20
§ Total MWh 9,711

500 M m I\ Avg. MW 23.8
0

0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
NYCA Reserve Violations During Modeling Period Reserve Violations
3,000 Total Hrs. 212
Total MWh 462,397
> 2,000 Avg. MW 1,133.3
1,000 First Hour
with Viol. 29
0
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384

Loss of Load During Modeling Period

Loss of Load
15,000 Total Hrs. 159
Total MWh 621,455

10,000
Avg. MW 1,523.2
5,000 First Hour
A with Losses 31
0 A
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
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Fuel and Energy Security in New York State

Full Period Results Summary
Case Name: Scenario 1 - PD 9 Non-Firm Gas Unavailable (NYCA)

Case Summary
Derate (EFORd) Increase: Off
Starting Storage: Historical Hours EXpOftS Total MWh of
Renewables. Base Case Reduced Exports Reduced
' 800,000
Refill Contingency: Off 400
307
Loss of Gas Fired Gen. NYISO 300 600,000
Nuclear Contingency: Off » = 342 955
: 7’
Plant Outage: None :|°: 200 g 400,000
Import Scenario: All 100 200,000
0 0
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0 |
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4
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2
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100 I 52 81 I
0
. = E B
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NYCA

Hourly Generation (MWh) by Fuel Group

Scenario 1 - PD 9 Non-Firm Gas Unavailable (NYCA)
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Zone )

Hourly Generation (MW) by Fuel Group
Scenario 1 - PD 9 Non-Firm Gas Unavailable (NYCA)
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Zone K

Hourly Generation (MW) by Fuel Group
Scenario 1 - PD 9 Non-Firm Gas Unavailable (NYCA)
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NYCA

Quantity of Stored Fuel for Oil and Dual Fuel Units

Scenario 1 - PD 9 Non-Firm Gas Unavailable (NYCA)
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NYCA

Degree Days and Gas Available for Electric Generation 17-Day Modeling Period
Scenario 1 - PD 9 Non-Firm Gas Unavailable (NYCA)
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Notes:
[1] Weekends are shaded in gray.
[2] Effective degree day is defined as 65 degrees F - Temperature.

Analysis Group, Inc. Appendix E - Diagnostic Charts



Fuel and Energy Security in New York State September 2023

NYCA

Emergency Actions and Lost Load Duration (MWh)

Scenario 1 - PD 9 Non-Firm Gas Unavailable (NYCA)
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NYCA

Lost Load Duration (MWh)
Scenario 1 - PD 9 Non-Firm Gas Unavailable (NYCA)
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Appendix E. Diagnostic Charts for Cases with Identified Reliability Risks
Case: Scenario 1 - PD 10 Non-Firm Gas Unavailable (4 days) (Winter 2030/2031)
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Hourly Results Summary Case Summary
Case Name: Scenario 1 - PD 10 Non-Firm Gas Unavailable (4 days) Derate (EFORd) Increase: off
d . deli iod Starting Storage: Historical
Loa Durlng Mode Ing Perio Renewables: Base Case
40,000 Refill Contingency: off
2 30,000 Loss of Gas Fired Gen. 3-4 days
= 20,000 Nuclear Contingency: Off
10,000 Plant Outage: None
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
Import Scenario: All
Export to ISO-NE Reduction During Modeling Period
1,500
Export Reductions
= 1,000 Total Hrs. 159
Z o Total MWh 176,479
A Avg. MW 432.5
0 A
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
SCR/EDRP Deployed During Modeling Period
1,500 SCR Deployment
1,000 Total Hrs. 19
s Total MWh 10,023
2 S0 ’\ M\ n "\ Avg. MW 24.6
0
0 24 48 72 9% 120 144 168 192 216 240 264 288 312 336 360 384
NYCA Reserve Violations During Modeling Period Reserve Violations
3,000 Total Hrs. 111
Total MWh 204,350
> 2,000 Avg. MW 500.9
1,000 First Hour
with Viol. 69
0
0 24 48 72 9 120 144 168 192 216 240 264 288 312 336 360 384
Loss of Load During Modeling Period
Loss of Load
15,000 Total Hrs. 66
10,000 Total MWh 129,732
’ Avg. MW 318.0
5,000 First Hour
with Losses 150
0 A A A_A
0 24 48 72 9% 120 144 168 192 216 240 264 288 312 336 360 384
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Full Period Results Summary
Case Name: Scenario 1 - PD 10 Non-Firm Gas Unavailable (4 days)

Case Summary
Derate (EFORd) Increase: Off
Starting Storage: Historical
Renewables: Base Case
Refill Contingency: Off
Loss of Gas Fired Gen. 3-4 days
Nuclear Contingency: Off
Plant Outage: None
Import Scenario: All

400

300

200

Hours

100

Hours Exports Total MWh of
Reduced Exports Reduced
800,000
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s
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10,000
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250,000 504,350
200,000
-é 150,000 122,519
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50,000
0
NYCA (A-K)  Total East (F-K)  SENY (G-K) NYC (J)

Total MWh of Lost Load

150,000 129,732
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2
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NYCA

Hourly Generation (MWh) by Fuel Group

Scenario 1 - PD 10 Non-Firm Gas Unavailable (4 days)
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Zone K

Hourly Generation (MW) by Fuel Group
Scenario 1 - PD 10 Non-Firm Gas Unavailable (4 days)
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NYCA

Quantity of Stored Fuel for Oil and Dual Fuel Units

Scenario 1 - PD 10 Non-Firm Gas Unavailable (4 days)
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NYCA
Degree Days and Gas Available for Electric Generation 17-Day Modeling Period
Scenario 1 - PD 10 Non-Firm Gas Unavailable (4 days)
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NYCA

Emergency Actions and Lost Load Duration (MWh)

Scenario 1 - PD 10 Non-Firm Gas Unavailable (4 days)
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NYCA

Lost Load Duration (MWh)

Scenario 1 - PD 10 Non-Firm Gas Unavailable (4 days)
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Appendix E. Diagnostic Charts for Cases with Identified Reliability Risks
Case: Scenario 1 - PD 11 Combination Disruption (Winter 2030/2031)
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Hourly Results Summary Case Summary
Case Name: Scenario 1 - PD 11 Combination Disruption Derate (EFORd) Increase: High
d . deli iod Starting Storage: Historical
Loa Durlng Mode Ing Perio Renewables: Base Case
40,000 Refill Contingency: Reduced
2 30,000 Loss of Gas Fired Gen. Reduced
= 20,000 Nuclear Contingency: Off
10,000 Plant Outage: None
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
Import Scenario: All
Export to ISO-NE Reduction During Modeling Period
1,500
Export Reductions
= 1,000 Total Hrs. 243
Z o Total MWh 274,517
A Avg. MW 672.8
0
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
SCR/EDRP Deployed During Modeling Period
1,500 SCR Deployment
1,000 Total Hrs. 18
= Total MWh 7,650
= 500 I M Avg. MW 18.8
0
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
NYCA Reserve Violations During Modeling Period Reserve Violations
3,000 Total Hrs. 172
Total MWh 379,653
2,000 Avg. MW 930.5
1,000 First Hour
with Viol. 30
0
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
Loss of Load During Modeling Period
Loss of Load
15,000 Total Hrs. 128
10.000 Total MWh 396,888
s Avg. MW 972.8
5,000 First Hour
with Losses 66
. A n M \w\ /\ N
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
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Full Period Results Summary
Case Name: Scenario 1 - PD 11 Combination Disruption

Case Summary

Derate (EFORd) Increase: High
Starting Storage: Historical
Renewables: Base Case
Refill Contingency: Reduced
Loss of Gas Fired Gen. Reduced
Nuclear Contingency: Off
Plant Outage: None
Import Scenario: All
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NYCA
Hourly Generation (MWh) by Fuel Group

Scenario 1 - PD 11 Combination Disruption
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Zone

Hourly Generation (MW) by Fuel Group

Scenario 1 - PD 11 Combination Disruption
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Zone K
Hourly Generation (MW) by Fuel Group

Scenario 1 - PD 11 Combination Disruption
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NYCA

Quantity of Stored Fuel for Oil and Dual Fuel Units

Scenario 1 - PD 11 Combination Disruption
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NYCA

Degree Days and Gas Available for Electric Generation 17-Day Modeling Period
Scenario 1 - PD 11 Combination Disruption

70 - . : - 1,600
§ 1,512
i 1,451
65 - i - 1,400
1,266 E
60 - /' 1,188 r 1,200 g
| ! O
1,082 i ! g
1,046 | 1,041 £
% 55 \/v ' E ~ 1,000 5
o | ' 92
o ; 879 =+ 880 e
8o : g 841 852 iz
% 50 -+ 782 - 800 o
g i 711 § g
£ | 646 | 8
w45 . ; - 600 §
|
| 3-day ' =
I = h 1]
40 - : Cold Snap : - 400 o
35 - | | - 200
30 1 1 1 1 II 1 1 II 1 1 1 1 1 1 1 1 O
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
Day of Modeling Period
== Average EDD, NY State 4 Gas Available for Electric Generation

Notes:
[1] Weekends are shaded in gray.
[2] Effective degree day is defined as 65 degrees F - Temperature.
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NYCA
Emergency Actions and Lost Load Duration (MWh)

Scenario 1 - PD 11 Combination Disruption
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NYCA
Lost Load Duration (MWh)

Scenario 1 - PD 11 Combination Disruption
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Appendix E. Diagnostic Charts for Cases with Identified Reliability Risks
Case: Scenario 2 - PD 1 No Disruptions (Winter 2030/2031)
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Hourly Results Summary Case Summary
Case Name: Scenario 2 - PD 1 No Disruptions Derate (EFORd) Increase: Off
. . . Starting Storage: Historical
Load During Modeling Period Renewables. Base Case
40,000 Refill Contingency: off
= 30,000 Loss of Gas Fired Gen. Off
= 20,000 Nuclear Contingency: Off
10,000 Plant Outage: None
0 24 48 72 9% 120 144 168 192 216 240 264 288 312 336 360 384
Import Scenario: Net Zero
Export to ISO-NE Reduction During Modeling Period
1,500
Export Reductions
= 1,000 Total Hrs. 130
Z o Total MWh 126,968
A Avg. MW 311.2
0
0 24 48 72 9% 120 144 168 192 216 240 264 288 312 336 360 384
SCR/EDRP Deployed During Modeling Period
1,500 SCR Deployment
1,000 Total Hrs. 19
§ Total MWh 9,576

500 ’\ m N\ Avg. MW 23.5
0

0 24 48 72 9% 120 144 168 192 216 240 264 288 312 336 360 384
NYCA Reserve Violations During Modeling Period Reserve Violations
3,000 Total Hrs. 61
Total MWh 86,139
= 2,000 Avg. MW 2111
1,000 First Hour
with Viol. 69
0
0 24 48 72 9% 120 144 168 192 216 240 264 288 312 336 360 384
Loss of Load During Modeling Period
Loss of Load
15,000 Total Hrs. 22
10,000 Total MWh 20,902
’ Avg. MW 51.2
5,000 First Hour
with Losses 165
0 I\_A A A A
0 24 48 72 9% 120 144 168 192 216 240 264 288 312 336 360 384
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Full Period Results Summary
Case Name: Scenario 2 - PD 1 No Disruptions

Case Summary
Derate (EFORd) Increase: Off
Starting Storage: Historical Hours EXpOftS TOtaI MWh Of A C .t Not A | bl
enewables: Sace Case Reduced Exports Reduced verage Lapacily Not Available
' 800,000 Due to Exhausted Fuel Inventory
) ) 400
Refill Contingency: Off
Loss of Gas Fired Gen. Off 300 600,000 10,000
Nuclear Contingency: Off n = 8,000
3 =
: O 200 400,000
Plant Outage None 2 130 s § 6,000
Import Scenario: Net Zero 100 200,000 126,968 4,000 2,274
1,278
2,000 . 327 4 343 322
NYCA (A-K
(AK) NYCA (A-K) NYCA (A-K) ZonesA-E  ZoneF  ZonesG-l Zone ) Zone K
Hours SCR/EDRP Deployed Total MWh SCR/EDRP Deployed
40 20,000
L0 . 15,000
5 18 < 9,576
3 20 16 13 2 10,000 8,104
T =
-1 010 - . »
: - \ = om o om
NYCA (A-K)  Zones A-E Zone f Zones G-I ZoneJ Zone K NYCA (A-K)  Zones A-E Zone F Zones G-I Zone) Zone K
Hours with Reserve Violations Total MWh of Reserve Violations
400 100,000 86,139
300 80,000
2 < 60,000 46,211
3 200 S I
T S 40,000 23,910 29,601
1
100 6 29 46 47 13 20,000 4,834
0 0
NYCA (A-K) Total East (F-K) SENY (G-K) NYC (J) Long Island (K) NYCA (A-K)  Total East (F-K)  SENY (G-K) NYC (J) Long Island (K)
Hours with Loss of Load Total MWh of Lost Load
400 25,000 20,902
300 200 13,552
£ £ 15,000 :
3 200 s
2 S 10,000 6,558
100
22 10 0 0 14 4 5,000 . 0 0 792
0 | — — I 0 e
NYCA (A-K) ~ Zones A-E Zone F Zones G-I ZoneJ Zone K NYCA (A-K)  Zones A-E Zone F Zones G-I Zone Zone K
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NYCA
Hourly Generation (MWh) by Fuel Group

Scenario 2 - PD 1 No Disruptions
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Zone
Hourly Generation (MW) by Fuel Group

Scenario 2 - PD 1 No Disruptions
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Zone K
Hourly Generation (MW) by Fuel Group

Scenario 2 - PD 1 No Disruptions
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NYCA

Quantity of Stored Fuel for Oil and Dual Fuel Units

Scenario 2 - PD 1 No Disruptions
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NYCA

Degree Days and Gas Available for Electric Generation 17-Day Modeling Period
Scenario 2 - PD 1 No Disruptions
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Day of Modeling Period
== Average EDD, NY State 4 Gas Available for Electric Generation

Notes:
[1] Weekends are shaded in gray.
[2] Effective degree day is defined as 65 degrees F - Temperature.
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NYCA
Emergency Actions and Lost Load Duration (MWh)

Scenario 2 - PD 1 No Disruptions
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NYCA
Lost Load Duration (MWh)
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Appendix E. Diagnostic Charts for Cases with Identified Reliability Risks
Case: Scenario 2 - PD 2 High Outage (Winter 2030/2031)
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Hourly Results Summary
Case Name: Scenario 2 - PD 2 High Outage

40,000
= 30,000
2 20,000

10,000

1,500
= 1,000

500

1,500

1,000

MW

500

3,000
2,000

1,000

15,000
10,000

5,000

Analysis Group, Inc.

Load During Modeling Period

Case Summary

Derate (EFORd) Increase:
Starting Storage:
Renewables:

Refill Contingency:

Loss of Gas Fired Gen.
Nuclear Contingency:

Plant Outage:

Import Scenario:

High
Historical
Base Case

off

Off

off

None

Net Zero

24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
Export to ISO-NE Reduction During Modeling Period
24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
SCR/EDRP Deployed During Modeling Period
24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
NYCA Reserve Violations During Modeling Period
24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
Loss of Load During Modeling Period
24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384

Export Reductions
Total Hrs. 157
Total MWh 170,937
Avg. MW 419.0

Total Hrs. 16

SCR Deployment

Total MWh 8,910
Avg. MW 21.8

Reserve Violations
Total Hrs. 90
Total MWh 154,568
Avg. MW 378.8
First Hour
with Viol. 69

Loss of Load

Total Hrs. 44
Total MWh 61,585
Avg. MW 150.9
First Hour

with Losses 164

September 2023
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Full Period Results Summary
Case Name: Scenario 2 - PD 2 High Outage

Case Summary
Derate (EFORd) Increase: High
Starting Storage: Historical Hours EXpOftS Total MWh of
Renewables. Base Case Reduced Exports Reduced
' 800,000
Refill Contingency: Off 400
Loss of Gas Fired Gen. Off 300 600,000
Nuclear Contingency: Off » =
3
Plant Outage: None :|°: 200 157 g 400,000
170,937
Import Scenario: Net Zero 100 200,000
0 0

Hours SCR/EDRP Deployed

40
30
4
320 16 16 15
b =
0 . - I
NYCA (A-K) Zones A-E Zone F Zones G-I ZoneJ Zone K
Hours with Reserve Violations
400
300
2
:Ig: 200
90
100 54 0 10 5
0
NYCA (A-K) Total East (F-K) SENY (G-K) NYC (J) Long Island (K)
Hours with Loss of Load
400
300
2
3 200
-
100 44 39
13 4 3 7
o m —_ e - L
NYCA (A-K) Zones A-E Zone F Zones G-I ZoneJ Zone K

Analysis Group, Inc.

10,000
8,000

6,000

MW

4,000

2,000

20,000

15,000
= 10,000
b

5,000

200,000
150,000
L
= 100,000
S
50,000

0

80,000
60,000

40,000

MWh

20,000

Average Capacity Not Available
Due to Exhausted Fuel Inventory

2,301

NYCA (A-K)

422

Zones A-E

6

Zone F

179

Zones G-I

1,398

ZoneJ

Total MWh SCR/EDRP Deployed

8,910

NYCA (A-K)

6,833

Zones A-E

825

Zone F

258

Zones G-I

894

Zone

Total MWh of Reserve Violations

154,568

NYCA (A-K)

61,585

NYCA (A-K)

51,372

Total East (F-K)

90,300

SENY (G-K)

Total MWh of Lost Load

9,369
|

Zones A-E

1,432

Zone F

1,148

Zones G-I

53,705

NYC (J)

47,128

ZoneJ

September 2023

295

Zone K

100

Zone K

10,357

Long Island (K)

2,508

Zone K
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NYCA

Hourly Generation (MWh) by Fuel Group

Scenario 2 - PD 2 High Outage
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Zone K

Hourly Generation (MW) by Fuel Group
Scenario 2 - PD 2 High Outage
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;
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NYCA

Quantity of Stored Fuel for Oil and Dual Fuel Units

Scenario 2 - PD 2 High Outage
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NYCA

Degree Days and Gas Available for Electric Generation 17-Day Modeling Period
Scenario 2 - PD 2 High Outage

70 - : -~ 3,500
65 1 - 3,000
2,926
2,804
60 -+ E
' - 2,500 &
2,435 i §
| '; 2,278 =
5 > | | §
1 -
P i i - 2,000 ©
g 1,918 | ; 1,900 g
8 50 A : g ©
g : ' 5
g 1,456 1,536 5 | LRI - 1,500 @
s ’ i 1,390 + 1,394 i
s | i 1,259 1,300 5
| | &
i 1,032 ; 1,014 - 1,000 =
i 3-day ' =
40 -+ : 881 (i Snap : e
35 A i i - 500
30 1 1 1 1 II 1 1 II 1 1 1 1 1 1 1 1 O
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
Day of Modeling Period
== Average EDD, NY State 4 Gas Available for Electric Generation

Notes:
[1] Weekends are shaded in gray.
[2] Effective degree day is defined as 65 degrees F - Temperature.
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NYCA

Emergency Actions and Lost Load Duration (MWh)

Scenario 2 - PD 2 High Outage
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NYCA

Lost Load Duration (MWh)

Scenario 2 - PD 2 High Outage
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Appendix E. Diagnostic Charts for Cases with Identified Reliability Risks
Case: Scenario 2 - PD 3 SENY Deactivation (Winter 2030/2031)
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Hourly Results Summary Case Summary
Case Name: Scenario 2 - PD 3 SENY Deactivation Derate (EFORd) Increase: Off
. . . Starting Storage: Historical
Load During Modeling Period Renewables. Base Case
40,000 Refill Contingency: off
= 30,000 Loss of Gas Fired Gen. Off
= 20,000 Nuclear Contingency: Off
10,000 Plant Outage: Roseton
0 24 48 72 9% 120 144 168 192 216 240 264 288 312 336 360 384
Import Scenario: Net Zero
Export to ISO-NE Reduction During Modeling Period
1,500
Export Reductions
= 1,000 Total Hrs. 176
Z o Total MWh 192,209
A Avg. MW 471.1
0 A
0 24 48 72 9 120 144 168 192 216 240 264 288 312 336 360 384
SCR/EDRP Deployed During Modeling Period
1,500 SCR Deployment
1,000 Total Hrs. 17
§ Total MWh 5,689

500 Avg. MW 13.9
0 A L A A

0 24 48 72 9% 120 144 168 192 216 240 264 288 312 336 360 384
NYCA Reserve Violations During Modeling Period Reserve Violations
3,000 Total Hrs. 102
Total MWh 198,668
= 2,000 Avg. MW 486.9
1,000 First Hour
with Viol. 69
0
0 24 48 72 9% 120 144 168 192 216 240 264 288 312 336 360 384
Loss of Load During Modeling Period
Loss of Load
15,000 Total Hrs. 61
10,000 Total MWh 93,720
’ Avg. MW 229.7
5,000 First Hour
with Losses 70
0 A AA ~ AA—M—A—M ‘-‘\—A A—A
0 24 48 72 9% 120 144 168 192 216 240 264 288 312 336 360 384
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Full Period Results Summary
Case Name: Scenario 2 - PD 3 SENY Deactivation

Case Summary
Derate (EFORd) Increase: Off
Starting Storage: Historical Hours EXpOftS TOtaI MWh Of A C . N A | bl
, Reduced Exports Reduced verage Capacity Not Available
Renewables: Base Case
800,000 Due to Exhausted Fuel Inventory
. . 400
Refill Contingency: Off
Loss of Gas Fired Gen. Off 300 600,000 10,000
Nuclear Contingency: Off » = 8,000
3
Plant Outage: Roseton :|°: 200 176 g 400,000 6,000
192,209 §
Import Scenario: Net Zero 100 200,000 4,000 3,032
1,438
2,000 l 868 10 394 322
0 0 0 mn — | —
NYCA (A-K
(AK) NYCA (A-K) NYCA (A-K) ZonesA-E  ZoneF  ZonesG-l Zone ) Zone K
Hours SCR/EDRP Deployed Total MWh SCR/EDRP Deployed
40 20,000
30 15,000
£ 17 <
3 20 13 12 = 10,000
T 10 S 5,689
10 5.000 4,305
2 2 ,
: - =2 B N D I R A
NYCA (A-K) Zones A-E Zone F Zones G-I ZoneJ Zone K NYCA (A-K)  Zones A-E Zone F Zones G-I Zone J Zone K
Hours with Reserve Violations Total MWh of Reserve Violations
400 250,000
198,668
300 200,000
2 < 150,000 120,946
g 200 g 73,391 72,151
T o0 102 23 85 88 S 100,000 , ;
24 50,000 7,806
0 0
NYCA (A-K) Total East (F-K) SENY (G-K) NYC (J) Long Island (K) NYCA (A-K)  Total East (F-K)  SENY (G-K) NYC (J) Long Island (K)
Hours with Loss of Load Total MWh of Lost Load
400 100,000 93,720
200 80,000 73,862
o £ 60,000
3 200 s
T S 40,000
100 61 57
] 19 1 16 N 9 20,000 11,652 s 6,143 2,006
0 — E— — 0 [ | —_— R
NYCA (A-K)  Zones A-E Zone F Zones G-I Zone ] Zone K NYCA (A-K)  Zones A-E Zone F Zones G-I Zone J Zone K
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NYCA

Hourly Generation (MWh) by Fuel Group
Scenario 2 - PD 3 SENY Deactivation
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Zone K

Hourly Generation (MW) by Fuel Group
Scenario 2 - PD 3 SENY Deactivation
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NYCA

Quantity of Stored Fuel for Oil and Dual Fuel Units

Scenario 2 - PD 3 SENY Deactivation
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NYCA

Degree Days and Gas Available for Electric Generation 17-Day Modeling Period
Scenario 2 - PD 3 SENY Deactivation

70 - : -~ 3,500
65 1 - 3,000
2,927
2,804
60 -+ E
, - 2,500 &
2,436 i S
o . 'i 2,274 s
5 | | §
1 -
P i i - 2,000 ©
5 1,915 i 1,900 2
8 50 A : g ©
g : ' 5
£ 4sg = 1539 : i LRA - 1,500 8
S 145 i 1,395 1,401 w
R | ! 1,261 1,304 2
| | &
i 1,033 ; 1,025 L 1,000 >
i 3-day ' ’ =
40 - : 880 colg Snap : o
35 A i i - 500
30 1 1 1 1 II 1 1 II 1 1 1 1 1 1 1 1 O
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
Day of Modeling Period
== Average EDD, NY State 4 Gas Available for Electric Generation

Notes:
[1] Weekends are shaded in gray.
[2] Effective degree day is defined as 65 degrees F - Temperature.
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NYCA

Emergency Actions and Lost Load Duration (MWh)

Scenario 2 - PD 3 SENY Deactivation
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NYCA

Lost Load Duration (MWh)

Scenario 2 - PD 3 SENY Deactivation
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Appendix E. Diagnostic Charts for Cases with Identified Reliability Risks
Case: Scenario 2 - PD 4 Nuclear Station Outage (Winter 2030/2031)
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Hourly Results Summary Case Summary
Case Name: Scenario 2 - PD 4 Nuclear Station Outage Derate (EFORd) Increase: Off
d . deli iod Starting Storage: Historical
Loa Durlng Mode Ing Perio Renewables: Base Case
40,000 Refill Contingency: Off
= 30,000 Loss of Gas Fired Gen. Off
= 20,000 Nuclear Contingency: On
10,000 Plant Outage: None
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
Import Scenario: Net Zero
Export to ISO-NE Reduction During Modeling Period
1,500
Export Reductions
= 1,000 Total Hrs. 205
Z o Total MWh 235,314
A Avg. MW 576.7
0
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
SCR/EDRP Deployed During Modeling Period
1,500 SCR Deployment
1,000 Total Hrs. 23
= Total MWh 9,343
= 500 M Avg. MW 22.9
0 A n
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
NYCA Reserve Violations During Modeling Period Reserve Violations
3,000 Total Hrs. 153
Total MWh 300,436
= 2,000 Avg. MW 736.4
1,000 First Hour
with Viol. 54
0
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
Loss of Load During Modeling Period
Loss of Load
15,000 Total Hrs. 104
10,000 Total MWh 254,984
’ Avg. MW 625.0
5,000 First Hour
with Losses 67
0 ,\ A_'\_A A—A
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
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Full Period Results Summary

Case Name: Scenario 2 - PD 4 Nuclear Station Outage

Case Summary

Derate (EFORd) Increase: Off
Starting Storage: Historical
Renewables: Base Case
Refill Contingency: Off
Loss of Gas Fired Gen. Off
Nuclear Contingency: On
Plant Outage: None
Import Scenario: Net Zero

400

300

200
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100
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205
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E
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30 23
w
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September 2023

Average Capacity Not Available
Due to Exhausted Fuel Inventory

3,629

NYCA (A-K)

1,026
[

Zones A-E

16

Zone F

509
—_—

Zones G-I

Total MWh SCR/EDRP Deployed

9,343

NYCA (A-K)

5,199

Zones A-E

560

Zone F

619

Zones G-I

Total MWh of Reserve Violations

300,436

NYCA (A-K)

254,984

NYCA (A-K)

100,832

Total East (F-K)

167,306

SENY (G-K)

Total MWh of Lost Load

119,402

Zones A-E

1,607

Zone F

8,556

Zones G-I

1,747
. 331
ZoneJ Zone K
2,683
- 282
Zone Zone K
104,602

8,809

NYC (J) Long Island (K)

123,397
I 2,023
ZoneJ Zone K

Appendix E - Diagnostic Charts



Fuel and Energy Security in New York State September 2023

NYCA
Hourly Generation (MWh) by Fuel Group

Scenario 2 - PD 4 Nuclear Station Outage
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NYCA

Quantity of Stored Fuel for Oil and Dual Fuel Units

Scenario 2 - PD 4 Nuclear Station Outage
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NYCA

Degree Days and Gas Available for Electric Generation 17-Day Modeling Period
Scenario 2 - PD 4 Nuclear Station Outage
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60 ’ | 3z
; - 2,500 &
2,436 =
@ - 2,274 2
g ] | s
1 -t
% ; : - 2,000 ©
5 1,915 i 1,900 2
A 50 - g i G
g i | £
2 4sg - 1539 ; : LRA - 1,500 8
S 145 i 1,395 1,401 w
M4 : i 1,261 1,304 8
s i &
i 1,033 ; 1,025 L 1,000 >
i 3-day ' ’ =
40 - : 880 colg Snap : o
35 A i i - 500
30 1 1 1 1 II 1 1 II 1 1 1 1 1 1 1 1 O
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
Day of Modeling Period
== Average EDD, NY State 4 Gas Available for Electric Generation

Notes:
[1] Weekends are shaded in gray.
[2] Effective degree day is defined as 65 degrees F - Temperature.
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NYCA
Emergency Actions and Lost Load Duration (MWh)

Scenario 2 - PD 4 Nuclear Station Outage
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NYCA
Lost Load Duration (MWh)

Scenario 2 - PD 4 Nuclear Station Outage
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Appendix E. Diagnostic Charts for Cases with Identified Reliability Risks
Case: Scenario 2 - PD 5 No Truck Refill (Winter 2030/2031)
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Hourly Results Summary Case Summary
Case Name: Scenario 2 - PD 5 No Truck Refill Derate (EFORd) Increase: Off
. . . Starting Storage: Historical
Load During Modeling Period Renewables. Base Case
40,000 Refill Contingency: No Trucks
= 30,000 Loss of Gas Fired Gen. Off
= 20,000 Nuclear Contingency: Off
10,000 Plant Outage: None
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
Import Scenario: Net Zero
Export to ISO-NE Reduction During Modeling Period
1,500
Export Reductions
= 1,000 Total Hrs. 163
Z o Total MWh 180,169
A Avg. MW 441.6
0
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
SCR/EDRP Deployed During Modeling Period
1,500 SCR Deployment
1,000 Total Hrs. 18
§ Total MWh 9,330

500 n M Avg. MW 22.9
0

0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
NYCA Reserve Violations During Modeling Period Reserve Violations
3,000 Total Hrs. 102
Total MWh 190,836
s 2,000 Avg. MW 467.7
1,000 First Hour
with Viol. 69
0
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
Loss of Load During Modeling Period
Loss of Load
15,000 Total Hrs. 63
10000 Total MWh 98,616
' Avg. MW 241.7
5,000 First Hour
with Losses 163
0 "\A—I\—N’\—A—,\ J\I\_A A—A
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
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Full Period Results Summary
Case Name: Scenario 2 - PD 5 No Truck Refill

Case Summary
Derate (EFORd) Increase: Off
Starting Storage: Historical Hours EXpOftS Total MWh of
Renewables. Base Case Reduced Exports Reduced
' 800,000
Refill Contingency: No Trucks 400
Loss of Gas Fired Gen. Off 300 600,000
Nuclear Contingency: Off » =
S
Plant Outage: None 2 200 163 g 400,000
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0 0
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NYCA

Hourly Generation (MWh) by Fuel Group
Scenario 2 - PD 5 No Truck Refill

40,000 -

35,000 4

30,000 A

3
g 25,000
-]
(5]
o
-
2 20,000
(4]
c
K=l
=]
o
2
£ 15,000
(U]
10,000 ﬁ ‘ ’ ’ . . ' . ' F P
5,000
0
N N K AV © &L o & o 09 W & & N 20 & &
Hour
. | mports s Nuclear s Hydro (Pondage & RoR) [ Other (Incl. PS, Battery) Solar
. \Wind . Gas Only Dual Fuel on Gas s Dual Fuel on Oil Oil Only
mmmmm SCR/EDRP Load e Load + Exports and Charging

Analysis Group, Inc. Appendix E - Diagnostic Charts



Fuel and Energy Security in New York State September 2023

Zone

Hourly Generation (MW) by Fuel Group
Scenario 2 - PD 5 No Truck Refill

12,000 -~

10,000 -

8,000 -+

6,000

Generation and Load (MW)

4,000

2,000

I Imports [ Other (Incl. Battery) Solar . \Wind
Transfers To/From Other Zones s Gas Only Dual Fuel on Gas
Qil Only mmmm SCR/EDRP — | 0ad

s Dual Fuel on Oil
............. Load w/ Charging

Analysis Group, Inc. Appendix E - Diagnostic Charts



Fuel and Energy Security in New York State September 2023

Zone K

Hourly Generation (MW) by Fuel Group
Scenario 2 - PD 5 No Truck Refill
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NYCA

Quantity of Stored Fuel for Oil and Dual Fuel Units

Scenario 2 - PD 5 No Truck Refill
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NYCA

Degree Days and Gas Available for Electric Generation 17-Day Modeling Period
Scenario 2 - PD 5 No Truck Refill
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§ 5 2,804
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Day of Modeling Period
== Average EDD, NY State 4 Gas Available for Electric Generation

Notes:
[1] Weekends are shaded in gray.
[2] Effective degree day is defined as 65 degrees F - Temperature.
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NYCA

Emergency Actions and Lost Load Duration (MWh)

Scenario 2 - PD 5 No Truck Refill
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NYCA

Lost Load Duration (MWh)

Scenario 2 - PD 5 No Truck Refill
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Appendix E. Diagnostic Charts for Cases with Identified Reliability Risks
Case: Scenario 2 - PD 6 No Barge Refill (Winter 2030/2031)
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Hourly Results Summary Case Summary
Case Name: Scenario 2 - PD 6 No Barge Refill Derate (EFORd) Increase: Off
. . . Starting Storage: Historical
Load During Modeling Period Renewables. Base Case
40,000 Refill Contingency: No Barge
= 30,000 Loss of Gas Fired Gen. Off
= 20,000 Nuclear Contingency: Off
10,000 Plant Outage: None
0 24 48 72 9% 120 144 168 192 216 240 264 288 312 336 360 384
Import Scenario: Net Zero
Export to ISO-NE Reduction During Modeling Period
1,500
Export Reductions
= 1,000 Total Hrs. 257
Z o Total MWh 270,397
A Avg. MW 662.7
0
0 24 48 72 9% 120 144 168 192 216 240 264 288 312 336 360 384
SCR/EDRP Deployed During Modeling Period
1,500 SCR Deployment
1,000 Total Hrs. 19
§ Total MWh 9,256

500 ’\ " ” ﬂ n Avg. MW 22.7
0
144 168 192 216

0 24 48 72 96 120 240 264 288 312 336 360 384

NYCA Reserve Violations During Modeling Period Reserve Violations
3,000 Total Hrs. 152
Total MWh 345,120
= 2,000 Avg. MW 845.9
1,000 First Hour
with Viol. 69
0
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
Loss of Load During Modeling Period
Loss of Load
15,000 Total Hrs. 147
10000 Total MWh 361,898
’ Avg. MW 887.0
5,000 First Hour
with Losses 161
0 ~
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
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Full Period Results Summary
Case Name: Scenario 2 - PD 6 No Barge Refill

Case Summary

Derate (EFORd) Increase:
Starting Storage:
Renewables:

Refill Contingency:

Loss of Gas Fired Gen.
Nuclear Contingency:

Plant Outage:

Import Scenario:

off
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NYCA

Hourly Generation (MWh) by Fuel Group

Scenario 2 - PD 6 No Barge Refill
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Zone

Hourly Generation (MW) by Fuel Group
Scenario 2 - PD 6 No Barge Refill

|
'

I Imports Other (Incl. Battery) Solar . \Wind
Transfers To/From Other Zones s Gas Only Dual Fuel on Gas
Qil Only mmmm SCR/EDRP — | 0ad

12,000 -~

10,000 -

8,000 -+

6,000

Generation and Load (MW)

4,000

2,000

> ® Av o

o ™ %
N Ng NS

s Dual Fuel on Oil
............. Load w/ Charging

Analysis Group, Inc. Appendix E - Diagnostic Charts



Fuel and Energy Security in New York State September 2023

Zone K

Hourly Generation (MW) by Fuel Group
Scenario 2 - PD 6 No Barge Refill
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NYCA

Quantity of Stored Fuel for Oil and Dual Fuel Units

Scenario 2 - PD 6 No Barge Refill
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NYCA

Degree Days and Gas Available for Electric Generation 17-Day Modeling Period
Scenario 2 - PD 6 No Barge Refill
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== Average EDD, NY State 4 Gas Available for Electric Generation

Notes:
[1] Weekends are shaded in gray.
[2] Effective degree day is defined as 65 degrees F - Temperature.
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NYCA

Emergency Actions and Lost Load Duration (MWh)

Scenario 2 - PD 6 No Barge Refill
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NYCA

Lost Load Duration (MWh)

Scenario 2 - PD 6 No Barge Refill
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Appendix E. Diagnostic Charts for Cases with Identified Reliability Risks
Case: Scenario 2 - PD 7 No Refill (Winter 2030/2031)
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Hourly Results Summary Case Summary
Case Name: Scenario 2 - PD 7 No Refill Derate (EFORd) Increase: Off
d . deli iod Starting Storage: Historical
Loa Durlng Mode Ing Perio Renewables: Base Case
40,000 Refill Contingency: No Refill
= 30,000 Loss of Gas Fired Gen. Off
= 20,000 Nuclear Contingency: Off
10,000 Plant Outage: None
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
Import Scenario: Net Zero
Export to ISO-NE Reduction During Modeling Period
1,500
Export Reductions
= 1,000 Total Hrs. 266
Z o Total MWh 287,241
A Avg. MW 704.0
0
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
SCR/EDRP Deployed During Modeling Period
1,500 SCR Deployment
1,000 Total Hrs. 18
= Total MWh 8,007
= 500 n A_A-I-\ n Avg. MW 19.6
0 -
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
NYCA Reserve Violations During Modeling Period Reserve Violations
3,000 Total Hrs. 171
Total MWh 389,429
5 2000 Avg. MW 954.5
1,000 First Hour
with Viol. 69
0
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384

Loss of Load During Modeling Period

Loss of Load
15,000 Total Hrs. 152
Total MWh 567,281

10,000
Avg. MW 1,390.4
5,000 First Hour
with Losses 161
0 ~
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
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Full Period Results Summary
Case Name: Scenario 2 - PD 7 No Refill

Case Summary
Derate (EFORd) Increase: Off
Starting Storage: Historical Hours EXpOftS Total MWh of
Renewables. Base Case Reduced Exports Reduced
' 800,000
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S
Plant Outage: None :|°: 200 g 400,000 287,241
Import Scenario: Net Zero 100 200,000
0 0
Hours SCR/EDRP Deployed
40
30
w
3 20 18 16 15
T 11
10
1 0 . - =
O - |
NYCA (A-K) Zones A-E Zone F Zones G-I ZoneJ Zone K
Hours with Reserve Violations
400
300
2 192
3 200 171 149 163
I
100 56
0
NYCA (A-K) Total East (F-K) SENY (G-K) NYC (J) Long Island (K)
Hours with Loss of Load
400
300
2
3 200 152 152
100 I 34 ; 30 I 37
0 | — _— |
NYCA (A-K) Zones A-E Zone F Zones G-I ZoneJ Zone K

Analysis Group, Inc.

10,000
8,000

6,000

MW

4,000

2,000

20,000

15,000
= 10,000
b

5,000

500,000
400,000

é 300,000
= 200,000
100,000

0

600,000
500,000
400,000
300,000
200,000
100,000

0

MWh

September 2023

Average Capacity Not Available
Due to Exhausted Fuel Inventory

7,641
3,598
1,258 1,212
459 I 1,113
I — | |
NYCA (A-K)  Zones A-E Zone F Zones G-I Zone J Zone K
Total MWh SCR/EDRP Deployed
8,007
6,331
I l 840 206 447 183
| J— — R
NYCA (A-K)  Zones A-E Zone F Zones G-I Zone) Zone K
Total MWh of Reserve Violations
389,429
259,179
164,897 171,231
25,026
NYCA (A-K)  Total East (F-K)  SENY (G-K) NYC (J) Long Island (K)
Total MWh of Lost Load
567,281
499,210
24,945 4,325 20,417 18,385
I — —
NYCA (A-K)  Zones A-E Zone F Zones G-I ZoneJ Zone K

Appendix E - Diagnostic Charts



Fuel and Energy Security in New York State September 2023

NYCA

Hourly Generation (MWh) by Fuel Group

Scenario 2 - PD 7 No Refill
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Zone

Hourly Generation (MW) by Fuel Group
Scenario 2 - PD 7 No Refill
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Zone K

Hourly Generation (MW) by Fuel Group
Scenario 2 - PD 7 No Refill
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NYCA

Quantity of Stored Fuel for Oil and Dual Fuel Units

Scenario 2 - PD 7 No Refill
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NYCA

Degree Days and Gas Available for Electric Generation 17-Day Modeling Period
Scenario 2 - PD 7 No Réfill
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Notes:
[1] Weekends are shaded in gray.
[2] Effective degree day is defined as 65 degrees F - Temperature.
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NYCA

Emergency Actions and Lost Load Duration (MWh)
Scenario 2 - PD 7 No Refill
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8,000 -

6,000 A

4,000 -

Emergency Actions and Lost Load (MW)

2,000 A

B A0 D © A 6 D D A N o
U B AN S S A I S AN )

Export Reduction e SCR/EDRP Activation Reserve Violation e | 0st Load Duration

Analysis Group, Inc. Appendix E - Diagnostic Charts



Fuel and Energy Security in New York State September 2023

NYCA

Lost Load Duration (MWh)
Scenario 2 - PD 7 No Refill
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Appendix E. Diagnostic Charts for Cases with Identified Reliability Risks
Case: Scenario 2 - PD 8 Non-Firm Gas Unavailable (F-K) (Winter 2030/2031)
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Hourly Results Summary Case Summary
Case Name: Scenario 2 - PD 8 Non-Firm Gas Unavailable (F-K) Derate (EFORd) Increase: Off
. . . Starting Storage: Historical
Load During Modeling Period Renewables. Base Case
40,000 Refill Contingency: off
= 30,000 Loss of Gas Fired Gen. F-K
S 20,000 Nuclear Contingency: Off
10,000 Plant Outage: None
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
Import Scenario: Net Zero
Export to ISO-NE Reduction During Modeling Period
1,500
Export Reductions
= 1,000 Total Hrs. 296
Z o Total MWh 331,651
Avg. MW 812.9
0
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384

SCR/EDRP Deployed During Modeling Period

1,500 SCR Deployment
1,000 Total Hrs. 22
= Total MWh 9,326
2 0 n Avg. MW 22.9
0 N
0 24 48 72 9% 120 144 168 192 216 240 264 288 312 336 360 384
NYCA Reserve Violations During Modeling Period Reserve Violations
3,000 Total Hrs. 201
Total MWh 452,643
= 2,000 Avg. MW 1,109.4
1,000 First Hour
with Viol. 29
0
0 24 48 72 9 120 144 168 192 216 240 264 288 312 336 360 384

Loss of Load During Modeling Period

Loss of Load
15,000 Total Hrs. 157
Total MWh 589,248
Avg. MW 1,444.2

5,000 First Hour
A with Losses 65
0

0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384

10,000
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Full Period Results Summary
Case Name: Scenario 2 - PD 8 Non-Firm Gas Unavailable (F-K)

Case Summary
Derate (EFORd) Increase: Off
Starting Storage: Historical Hours EXpOftS TOtaI MWh Of A C .t Not A | bl
enewables: Sace Case Reduced Exports Reduced verage Lapacily Not Available
' 800,000 Due to Exhausted Fuel Inventory
) . 400
Refill Contingency: Off
Loss of Gas Fired Gen. F-K 300 296 600,000 10,000
Nuclear Contingency: Off n = 331651 8,000
. 3 200 = 400,000 d
Plant Outage: None 2 s = 6,000 4599
S
Import Scenario: Net Zero 100 200,000 4,000 2,205
1,11
2,000 /116 47 837 . 395
0 0 0 L o | —
NYCA (A-K
(AK) NYCA (A-K) NYCA (A-K) ZonesA-E  ZoneF  ZonesG-l Zone ) Zone K
Hours SCR/EDRP Deployed Total MWh SCR/EDRP Deployed
40 20,000
) 30 - . 15,000
3 20 14 < 9,326
2 10 . 10 § 10,000 6,322
10
5,000
l . | . l 784 516 1,539 166
0 0 — —_— - -
NYCA (A-K) Zones A-E Zone F Zones G-I Zone ) Zone K NYCA (A-K)  Zones A-E Zone F Zones G-I Zone J Zone K
Hours with Reserve Violations Total MWh of Reserve Violations
400 500,000 452,643
400,000
300 201 296,322
£ 186 185 < 300,000
3 200 171 S 188,874
2 S 200,000 169,192
100 34 100,000 11937
0 0
NYCA (A-K) Total East (F-K) SENY (G-K) NYC (J) Long Island (K) NYCA (A-K)  Total East (F-K)  SENY (G-K) NYC (J) Long Island (K)
Hours with Loss of Load Total MWh of Lost Load
400 800,000
589,248
300 600,000
0 < 396,300
3 200 157 156 = 400,000
I S
100 36 65 i 200,000
] . 12 ) 35,699 76,566 77,663 2020
0 - —_— 0 — | (| ’
NYCA (A-K)  Zones A-E Zone F Zones G-| ZoneJ Zone K NYCA (A-K)  Zones A-E Zone F Zones G-I Zone ) Zone K
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NYCA

Hourly Generation (MWh) by Fuel Group

Scenario 2 - PD 8 Non-Firm Gas Unavailable (F-K)
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Analysis Group, Inc.

Zone )
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I |mports
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Analysis Group, Inc.

September 2023

Zone K

Hourly Generation (MW) by Fuel Group
Scenario 2 - PD 8 Non-Firm Gas Unavailable (F-K)
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NYCA

Quantity of Stored Fuel for Oil and Dual Fuel Units

Scenario 2 - PD 8 Non-Firm Gas Unavailable (F-K)
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NYCA

Degree Days and Gas Available for Electric Generation 17-Day Modeling Period
Scenario 2 - PD 8 Non-Firm Gas Unavailable (F-K)

70 - . ; - 1,000
i Z 904 - 900
65 - ; ; 876
793 i : r 800
60 -~ ; ' 763 E
i fre
f 1 [ (O]
697 /\ c81 / | 700 700 g
0 oo /i ; 651 2
> b 624 ; ' c
= 598 \/ | 590 = 596 577‘ - 600 2
§ i i 565 E
an : 523 ]
& 50 A | 513 ; - 500 ©
2 i 459 i S
5 ; :
g i i a0 ®
w45 A ; i S
5 i 4
i 5 - 300 2
i 3-day ' =
40 - : Cold Snap : o
:4 > - 200
35 - | i
; ; - 100
30 1 1 1 1 II 1 1 II 1 1 1 1 1 1 1 1 O
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
Day of Modeling Period
== Average EDD, NY State 4 Gas Available for Electric Generation

Notes:
[1] Weekends are shaded in gray.
[2] Effective degree day is defined as 65 degrees F - Temperature.
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NYCA

Emergency Actions and Lost Load Duration (MWh)
Scenario 2 - PD 8 Non-Firm Gas Unavailable (F-K)
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NYCA

Lost Load Duration (MWh)
Scenario 2 - PD 8 Non-Firm Gas Unavailable (F-K)
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Appendix E. Diagnostic Charts for Cases with Identified Reliability Risks
Case: Scenario 2 - PD 9 Non-Firm Gas Unavailable (NYCA) (Winter 2030/2031)
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Hourly Results Summary Case Summary
Case Name: Scenario 2 - PD 9 Non-Firm Gas Unavailable (NYCA) Derate (EFORd) Increase: Off
d . deli iod Starting Storage: Historical
Loa Durlng Mode Ing Perio Renewables: Base Case
40,000 Refill Contingency: Off
= 30,000 Loss of Gas Fired Gen. NYISO
= 20,000 Nuclear Contingency: Off
10,000 Plant Outage: None
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
Import Scenario: Net Zero
Export to ISO-NE Reduction During Modeling Period
1,500
Export Reductions
= 1,000 Total Hrs. 318
Z o Total MWh 368,137
Avg. MW 902.3
0
0 24 48 72 9% 120 144 168 192 216 240 264 288 312 336 360 384
SCR/EDRP Deployed During Modeling Period
1,500 SCR Deployment
1,000 Total Hrs. 23
s Total MWh 10,843
= 500 A n Avg. MW 26.6
0
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
NYCA Reserve Violations During Modeling Period Reserve Violations
3,000 Total Hrs. 236
Total MWh 504,626
= 2,000 Avg. MW 1,236.8
1,000 First Hour
with Viol. 28
0
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384

Loss of Load During Modeling Period

Loss of Load
15,000 Total Hrs. 173
Total MWh 686,033
Avg. MW 1,681.5

5,000 N‘Av\_/‘/‘wﬂ First Hour
with Losses 30
0 A A M - A

0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384

10,000
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Full Period Results Summary
Case Name: Scenario 2 - PD 9 Non-Firm Gas Unavailable (NYCA)

Case Summary

Derate (EFORd) Increase: Off
Starting Storage: Historical
Renewables: Base Case
Refill Contingency: Off
Loss of Gas Fired Gen. NYISO
Nuclear Contingency: Off
Plant Outage: None
Import Scenario: Net Zero

400

300

200

Hours

100

Hours Exports Total MWh of
Reduced Exports Reduced
800,000
318
600,000
< 368,137
= 400,000
s
200,000
0

Hours SCR/EDRP Deployed

40
30 23
4 19 18
3 20 13 13
b =
: 1 05 =&
. []
NYCA (A-K) Zones A-E Zone F Zones G-I ZoneJ Zone K
Hours with Reserve Violations
400
300 236
4 190 205 199
3 200
I
100 34
0
NYCA (A-K) Total East (F-K) SENY (G-K) NYC (J) Long Island (K)
Hours with Loss of Load
400
300
(7]
3 200 173
-

100 I 51
0 .

NYCA (A-K) Zones A-E

Analysis Group, Inc.

85

169
102
m B L

Zone F Zones G-I ZoneJ Zone K

10,000
8,000

6,000

MW

4,000

2,000

20,000

15,000
= 10,000
b

5,000

600,000
500,000

= 400,000
= 300,000
200,000
100,000

0

800,000
600,000
-
= 400,000
S
200,000

0

September 2023

Average Capacity Not Available
Due to Exhausted Fuel Inventory

4,796

NYCA (A-K)

1,235

Zones A-E

Total MWh SCR/EDRP Deployed

10,843

NYCA (A-K)

7,749

Zones A-E

Total MWh of Reserve Violations

504,626

NYCA (A-K)

686,033

NYCA (A-K)

211,070

Total East (F-K)

Total MWh of Lost Load

58,809
|

Zones A-E

2,255
51 854 . 400
o [ —
Zone F Zones G-I ZoneJ Zone K
1,008 589 1,281 216
— — | -
Zone F Zones G-I Zone Zone K
328,288
186,904
12,097
SENY (G-K) NYC (J) Long Island (K)
436,142
100,984 87,435
2,663
[ [
Zone F Zones G-I ZoneJ Zone K
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NYCA

Hourly Generation (MWh) by Fuel Group

Scenario 2 - PD 9 Non-Firm Gas Unavailable (NYCA)
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NYCA

Quantity of Stored Fuel for Oil and Dual Fuel Units

Scenario 2 - PD 9 Non-Firm Gas Unavailable (NYCA)
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NYCA

Degree Days and Gas Available for Electric Generation 17-Day Modeling Period
Scenario 2 - PD 9 Non-Firm Gas Unavailable (NYCA)

70 - . : - 600
65 1 519 519 519 519 519 519 519 519 519 519 519 519 519 519 519
: - 500
474 ‘
60 - i 453 . i
1 —
| s
i - 400 S
g 2 | s
g | 5
e ;
0 i q:a
a& 50 - i - 300 ©
(] 1 <
2 1 s
i 2
1 w
& 45 ; S
i - 200 &
! o
3-day ' =
= ! ©
40 - Cold Snap : o
i - 100
35 - ;
30 1 1 II 1 1 1 1 1 1 1 1 O
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
Day of Modeling Period
== Average EDD, NY State 4 Gas Available for Electric Generation

Notes:
[1] Weekends are shaded in gray.
[2] Effective degree day is defined as 65 degrees F - Temperature.
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NYCA

Emergency Actions and Lost Load Duration (MWh)

Scenario 2 - PD 9 Non-Firm Gas Unavailable (NYCA)
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NYCA

Lost Load Duration (MWh)

Scenario 2 - PD 9 Non-Firm Gas Unavailable (NYCA)
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Appendix E. Diagnostic Charts for Cases with Identified Reliability Risks
Case: Scenario 2 - PD 10 Non-Firm Gas Unavailable (4 days) (Winter 2030/2031)
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Hourly Results Summary Case Summary
Case Name: Scenario 2 - PD 10 Non-Firm Gas Unavailable (4 days) Derate (EFORd) Increase: off
. . . Starting Storage: Historical
Load During Modeling Period Renewables. Base Case
40,000 Refill Contingency: off
2 30,000 Loss of Gas Fired Gen. 3-4 days
= 20,000 Nuclear Contingency: Off
10,000 Plant Outage: None
0 24 48 72 9% 120 144 168 192 216 240 264 288 312 336 360 384
Import Scenario: Net Zero
Export to ISO-NE Reduction During Modeling Period
1,500
Export Reductions
= 1,000 v Total Hrs. 171
Z o Total MWh 186,030
A A Avg. MW 456.0
0
0 24 48 72 9% 120 144 168 192 216 240 264 288 312 336 360 384
SCR/EDRP Deployed During Modeling Period
1,500 SCR Deployment
1,000 Total Hrs. 19
§ Total MWh 10,780

500 n N\ n n Avg. MW 26.4
0
120 144 168 192

216 240 264 288 312 336 360 384

NYCA Reserve Violations During Modeling Period Reserve Violations
3,000 Total Hrs. 120
Total MWh 226,855
= 2,000 Avg. MW 556.0
1,000 First Hour
with Viol. 69
0
0 24 48 72 9% 120 144 168 192 216 240 264 288 312 336 360 384
Loss of Load During Modeling Period
Loss of Load
15,000 Total Hrs. 73
10,000 Total MWh 169,785
’ Avg. MW 416.1
5,000 First Hour
with Losses 149
0 A A A_A
0 24 48 72 9% 120 144 168 192 216 240 264 288 312 336 360 384
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Full Period Results Summary
Case Name: Scenario 2 - PD 10 Non-Firm Gas Unavailable (4 days)

Case Summary

Renewables:

Plant Outage:

Derate (EFORd) Increase:
Starting Storage:

Refill Contingency:
Loss of Gas Fired Gen.

Nuclear Contingency:

Import Scenario:

Analysis Group, Inc.
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73
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Base Case REdUCEd
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Off 400
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Off [ -
3
None 2 200 171 g 400,000
Net Zero 100 200,000
0 0
NYCA (A-K)
Hours SCR/EDRP Deployed
18 17 18
L] ]
Zones A-E Zone F Zones G-I ZoneJ Zone K
Hours with Reserve Violations
84 102 98
21

Total East (F-K) SENY (G-K) NYC (J) Long Island (K)
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5 66

18 19 9
| — — - —
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= 10,000
b

5,000
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-
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S
50,000

0

Average Capacity Not Available
Due to Exhausted Fuel Inventory
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1,568
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Total MWh SCR/EDRP Deployed

10,780
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I 952 361
| —
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1,118
—

Zone
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226,855
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169,785

NYCA (A-K)

139,620
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Total East (F-K) ~ SENY (G-K)

Total MWh of Lost Load
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| [ | —
Zones A-E Zone F Zones G-I
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NYC (J)

115,165
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September 2023
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NYCA

Hourly Generation (MWh) by Fuel Group

Scenario 2 - PD 10 Non-Firm Gas Unavailable (4 days)
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Zone K

Hourly Generation (MW) by Fuel Group
Scenario 2 - PD 10 Non-Firm Gas Unavailable (4 days)
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NYCA

Quantity of Stored Fuel for Oil and Dual Fuel Units

Scenario 2 - PD 10 Non-Firm Gas Unavailable (4 days)
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Scenario 2 - PD 10 Non-Firm Gas Unavailable (4 days)
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NYCA

Emergency Actions and Lost Load Duration (MWh)
Scenario 2 - PD 10 Non-Firm Gas Unavailable (4 days)
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NYCA

Lost Load Duration (MWh)

Scenario 2 - PD 10 Non-Firm Gas Unavailable (4 days)
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Appendix E. Diagnostic Charts for Cases with Identified Reliability Risks
Case: Scenario 2 - PD 11 Combination Disruption (Winter 2030/2031)
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Hourly Results Summary Case Summary
Case Name: Scenario 2 - PD 11 Combination Disruption Derate (EFORd) Increase: High
. . . Starting Storage: Historical
Load During Modeling Period _
Renewables: Base Case
40,000 Refill Contingency: Reduced
= 30,000 MWWWM\/\/WWM Loss of Gas Fired Gen. Reduced
= 20,000 Nuclear Contingency: Off
10,000 Plant Outage: None
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
Import Scenario: Net Zero

Export to ISO-NE Reduction During Modeling Period

1,500
Export Reductions
= 1,000 Total Hrs. 259
= c00 Total MWh 293,958
Avg. MW 720.5
0
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
SCR/EDRP Deployed During Modeling Period
1,500 SCR Deployment
1,000 Total Hrs. 24
2 Total MWh 10,640
2 0 m Avg. MW 26.1
0
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
NYCA Reserve Violations During Modeling Period Reserve Violations
3,000 Total Hrs. 188
Total MWh 416,660
= 2,000 Avg. MW 1,021.2
1,000 First Hour
with Viol. 30
0
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384

Loss of Load During Modeling Period

Loss of Load
15,000 Total Hrs. 141
Total MWh 463,926
Avg. MW 1,137.1

5,000 First Hour
’A with Losses 66
0

0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384

10,000
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Full Period Results Summary
Case Name: Scenario 2 - PD 11 Combination Disruption

Case Summary

Derate (EFORd) Increase:
Starting Storage:
Renewables:

Refill Contingency:

Loss of Gas Fired Gen.
Nuclear Contingency:

Plant Outage:

Import Scenario:

High
Historical

Base Case

Reduced
Reduced
Off

None

Net Zero

Hours Exports Total MWh of

Reduced Exports Reduced
800,000
400
300 )5 600,000
g s 293,958
400,000 ,
:O: 200 s ’
100 200,000
0 0
NYCA (A-) NYCA (A-K)

Hours SCR/EDRP Deployed

40
30 24
w
320 18 17
== 11 10 9
i H B
. []
NYCA (A-K) Zones A-E Zone F Zones G-I ZoneJ Zone K
Hours with Reserve Violations
400
300
w
3 200 188 160 173 169
I
100 44
0
NYCA (A-K) Total East (F-K) SENY (G-K) NYC (J) Long Island (K)
Hours with Loss of Load
400
300
2
3 200 141 136
0 | | ] —
NYCA (A-K) Zones A-E Zone F Zones G-I ZoneJ Zone K

Analysis Group, Inc.

10,000
8,000

6,000

MW

4,000

2,000

20,000

15,000
= 10,000
b

5,000

500,000
400,000

é 300,000
= 200,000
100,000

0

500,000
400,000

§ 300,000
S 200,000
100,000

0

Average Capacity Not Available
Due to Exhausted Fuel Inventory

September 2023

4,194
1,963
1,000 a1 799 . 392
(| [ | —
NYCA (A-K)  Zones A-E Zone F Zones G-I Zone J Zone K
Total MWh SCR/EDRP Deployed
10,640
6,832
2,139
— —_— [ | .
NYCA (A-K)  Zones A-E Zone F Zones G-I Zone) Zone K
Total MWh of Reserve Violations
416,660
272,373
172,637 156,445
16,720
NYCA (A-K)  Total East (F-K)  SENY (G-K) NYC (J) Long Island (K)
Total MWh of Lost Load
463,926
343,263
50,295
40,071 23,150 7,147
[ — [ -
NYCA (A-K)  Zones A-E Zone F Zones G-I ZoneJ Zone K
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NYCA
Hourly Generation (MWh) by Fuel Group

Scenario 2 - PD 11 Combination Disruption
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0
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. \Wind . Gas Only Dual Fuel on Gas s Dual Fuel on Oil Oil Only
mmmmm SCR/EDRP Load e Load + Exports and Charging
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I Imports [ Other (Incl. Battery) Solar . \Wind

Transfers To/From Other Zones s Gas Only Dual Fuel on Gas s Dual Fuel on Oil
Qil Only mmmmm SCR/EDRP —0ad e

Zone
Hourly Generation (MW) by Fuel Group

Scenario 2 - PD 11 Combination Disruption

12,000 -~
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2,000

Load w/ Charging
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Analysis Group, Inc.

September 2023

Zone K
Hourly Generation (MW) by Fuel Group

Scenario 2 - PD 11 Combination Disruption
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NYCA

Quantity of Stored Fuel for Oil and Dual Fuel Units

Scenario 2 - PD 11 Combination Disruption
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NYCA

Degree Days and Gas Available for Electric Generation 17-Day Modeling Period
Scenario 2 - PD 11 Combination Disruption

70 - . : - 1,600
§ 1,512
i 1,451
65 - i - 1,400
1,266 E
60 - /' 1,188 r 1,200 g
| ! O
1,082 i ! g
1,046 | 1,041 £
% 55 \/v ' E ~ 1,000 5
o | ' 92
o ; 879 =+ 880 e
8o : g 841 852 iz
% 50 -+ 782 - 800 o
g i 711 § g
£ | 646 | 8
w45 . ; - 600 §
|
| 3-day ' =
I = h 1]
40 - : Cold Snap : - 400 o
35 - | | - 200
30 1 1 1 1 II 1 1 II 1 1 1 1 1 1 1 1 O
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
Day of Modeling Period
== Average EDD, NY State 4 Gas Available for Electric Generation

Notes:
[1] Weekends are shaded in gray.
[2] Effective degree day is defined as 65 degrees F - Temperature.
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NYCA
Emergency Actions and Lost Load Duration (MWh)

Scenario 2 - PD 11 Combination Disruption
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9,000 A
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6,000 A
5,000 A
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NYCA
Lost Load Duration (MWh)

Scenario 2 - PD 11 Combination Disruption
10,000

9,000
8,000
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6,000

5,000

Lost Load (MW)

4,000
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WA AR A0

Hour
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Appendix E. Diagnostic Charts for Cases with Identified Reliability Risks
Case: Scenario 3 - PD 1 No Disruptions (Winter 2030/2031)
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Hourly Results Summary
Case Name: Scenario 3 - PD 1 No Disruptions

40,000
= 30,000
2 20,000

10,000

1,500
= 1,000

500

1,500

1,000

MW

500

3,000
2,000

1,000

15,000
10,000

5,000

Analysis Group, Inc.

Load During Modeling Period

Case Summary

Derate (EFORd) Increase:
Starting Storage:
Renewables:

Refill Contingency:

Loss of Gas Fired Gen.
Nuclear Contingency:

Plant Outage:

Import Scenario:

Off
High
Base Case
off
Off
off

None

All

24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
Export to ISO-NE Reduction During Modeling Period
24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
SCR/EDRP Deployed During Modeling Period
24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
NYCA Reserve Violations During Modeling Period
24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
Loss of Load During Modeling Period
A A
24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384

Export Reductions
Total Hrs. 107
Total MWh 92,453
Avg. MW 226.6

Total Hrs. 17

SCR Deployment

Total MWh 8,982
Avg. MW 22.0

Reserve Violations

Total Hrs. 32
Total MWh 35,828
Avg. MW 87.8
First Hour

with Viol. 69

Loss of Load

Total Hrs. 7
Total MWh 6,484
Avg. MW 15.9
First Hour

with Losses 166

September 2023
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Full Period Results Summary
Case Name: Scenario 3 - PD 1 No Disruptions

Case Summary
Derate (EFORd) Increase: Off
Starting Storage: High Hours Exports Total MWh of
. Reduced Exports Reduced Average Capacity Not Available
Renewables: Base Case
800,000 Due to Exhausted Fuel Inventory
. . 400
Refill Contingency: Off
Loss of Gas Fired Gen. Off 300 600,000 10,000
Nuclear Contingency: Off » = 8,000
3
Plant Outage: None :|°: 200 g 400,000 = 6,000
107 S
Import Scenario: All 100 200,000 92,453 4,000
2,000 i 229 141 894 198
0 0 , = 0 - . =
NYCA (A-K) NYCA (A-K) NYCA (A-K) ZonesA-E  ZoneF  ZonesG-l Zone ) Zone K
Hours SCR/EDRP Deployed Total MWh SCR/EDRP Deployed
40 20,000
) 30 15,000
5 20 17 17 < 8,982
o
8 13 10 § 10,000 7,107
10 . 6 3 . 5,000
0 L — 0 i 31 o e
NYCA (A-K)  Zones A-E Zone F Zones G-I Zone ) Zone K NYCA (A-K)  Zones A-E Zone F Zones G-I Zone J Zone K
Hours with Reserve Violations Total MWh of Reserve Violations
400 40,000 35,828
300 30,000
% 200 2 20,000 17313 12271
T 2 8,456 '
100 32 10,000
11 20 21 1 38
0 0
NYCA (A-K) Total East (F-K) SENY (G-K) NYC (J) Long Island (K) NYCA (A-K)  Total East (F-K) ~ SENY (G-K) NYC (J) Long Island (K)
Hours with Loss of Load Total MWh of Lost Load
400 8,000 545
300 6,000
(7]
- K-
3 200 S 4,000 2,925 3,239
T S
100 2,000
7 4 0 0 6 0 0 0 0
0 - — - 0
NYCA (A-K)  Zones A-E Zone F Zones G-I Zone ] Zone K NYCA (A-K)  Zones A-E Zone F Zones G-I Zone J Zone K
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NYCA
Hourly Generation (MWh) by Fuel Group

Scenario 3 - PD 1 No Disruptions
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load e Load + Exports and Charging

Analysis Group, Inc. Appendix E - Diagnostic Charts



Fuel and Energy Security in New York State September 2023

Zone
Hourly Generation (MW) by Fuel Group

Scenario 3 - PD 1 No Disruptions
12,000 -~

10,000 -

- 8,000 -

=

2

b -]

©

]

—

2 6,000

©

c

2

End

o

)

c

)

o

4,000
2,000

0

I Imports [ Other (Incl. Battery) Solar . \Wind
Transfers To/From Other Zones s Gas Only Dual Fuel on Gas s Dual Fuel on Oil
Qil Only mmmm SCR/EDRP e 0ad e

Load w/ Charging
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Zone K
Hourly Generation (MW) by Fuel Group

Scenario 3 - PD 1 No Disruptions

6,000 -

5,000 -

4,000 A

3,000 \J

Generation and Load (MW)

"

‘AA“‘NAAAM “‘\“

0
Q ™ > Vv © Q ™ > v © Q ™ D © Q ™
v ™ A S) ,\’,\, ,\,b& ,»‘o ,\9 ’1,'\’ 'I/b‘ ,{9 ,fp r,)'\z %) ,,)‘o ,))‘b
Hour
I | mports [ Other (Incl. Battery) Solar . Wind
Transfers To/From Other Zones s Gas Only Dual Fuel on Gas s Dual Fuel on Oil
Oil Only mmmmm SCR/EDRP —0ad e Load w/ Charging
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NYCA

Quantity of Stored Fuel for Oil and Dual Fuel Units

Scenario 3 - PD 1 No Disruptions
3,000,000

2,500,000

2,000,000

1,500,000

Energy Stored (MWh)

1,000,000

500,000

©
I»N

Hour

o 3 % o
N Ny N3 N

o ™
W A°

W Zones A-E ®Zone F W Zones G-I W ZoneJ W Zone K
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NYCA

Degree Days and Gas Available for Electric Generation 17-Day Modeling Period
Scenario 3 - PD 1 No Disruptions

70 - . : -~ 3,500
65 1 i E L 3,000
; ; 2,927
§ 5 2,804
60 ’ | 3z
; - 2,500 &
2,436 =
@ - 2,274 2
g ] | s
1 -t
% ; : - 2,000 ©
5 1,915 i 1,900 2
A 50 - g i G
g i | £
2 4sg - 1539 ; : LRA - 1,500 8
S 145 i 1,395 1,401 w
M4 : i 1,261 1,304 8
s i &
i 1,033 ; 1,025 L 1,000 >
i 3-day ' ’ =
40 - : 880 colg Snap : o
35 A i i - 500
30 1 1 1 1 II 1 1 II 1 1 1 1 1 1 1 1 O
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
Day of Modeling Period
== Average EDD, NY State 4 Gas Available for Electric Generation

Notes:
[1] Weekends are shaded in gray.
[2] Effective degree day is defined as 65 degrees F - Temperature.
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NYCA
Emergency Actions and Lost Load Duration (MWh)

Scenario 3 - PD 1 No Disruptions

3,000

2,500

2,000

1,500

1,000

Emergency Actions and Lost Load (MW)

500 -+

D D > A DO > AD DO A B DO A N o
NN N A B A Y S ) B A i S i O A R S

Export Reduction e SCR/EDRP Activation Reserve Violation e | 0st Load Duration
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NYCA
Lost Load Duration (MWh)

Scenario 3 - PD 1 No Disruptions

2,500

2,000

1,500

Lost Load (MW)

1,000

500 -+

N VR S S R R I TS
NN N MO S (I v MV S A

2 A
gAY

Lost Load  em===|ost Load Duration
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Appendix E. Diagnostic Charts for Cases with Identified Reliability Risks
Case: Scenario 3 - PD 2 High Outage (Winter 2030/2031)
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Hourly Results Summary Case Summary
Case Name: Scenario 3 - PD 2 High Outage Derate (EFORd) Increase: High
. . . Starting Storage: High
Load During Modeling Period Renewables. Base Case
40,000 Refill Contingency: off
= 30,000 Loss of Gas Fired Gen. Off
= 20,000 Nuclear Contingency: Off
10,000 Plant Outage: None
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
Import Scenario: All
Export to ISO-NE Reduction During Modeling Period
1,500
Export Reductions
= 1,000 Total Hrs. 126
Z o Total MWh 121,776
Avg. MW 298.5
. A
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
SCR/EDRP Deployed During Modeling Period
1,500 SCR Deployment
1,000 Total Hrs. 18
§ Total MWh 9,939

500 n M Avg. MW 24.4
0

0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
NYCA Reserve Violations During Modeling Period Reserve Violations
3,000 Total Hrs. 54
Total MWh 72,437
g 2000 Avg. MW 177.5
1,000 First Hour
with Viol. 69
0
0 24 48 72 9% 120 144 168 192 216 240 264 288 312 336 360 384
Loss of Load During Modeling Period
Loss of Load
15,000 Total Hrs. 15
10,000 Total MWh 19,362
’ Avg. MW 47.5
5,000 First Hour
I\J,\ A with Losses 165
0 ~
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
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Full Period Results Summary
Case Name: Scenario 3 - PD 2 High Outage

Case Summary

Derate (EFORd) Increase:
Starting Storage:
Renewables:

Refill Contingency:

Loss of Gas Fired Gen.
Nuclear Contingency:

Plant Outage:

Import Scenario:

40
30
w
= 18
3 20
I
’ I
0
NYCA (A-K)
400
300
P
3 200
I
100 54
0
NYCA (A-K)
400
300
2
3 200
I
100
15
0 I
NYCA (A-K)

Analysis Group, Inc.

High
High Hours Exports Total MWh of
Base Case Reduced Exports Reduced
800,000
Off 400
Off 300 600,000
Off [ -
3 S 400,000
None :|°: 200 126 S ,
All 100 200,000 121,776
0 0
Hours SCR/EDRP Deployed
18 16
[ | - [
Zones A-E Zone F Zones G-I ZoneJ Zone K
Hours with Reserve Violations
41 39
26 4
Total East (F-K) SENY (G-K) NYC (J) Long Island (K)
Hours with Loss of Load
8 4 3 12 0
Zones A-E Zone F Zones G-I ZoneJ Zone K

10,000
8,000

6,000
3
2 4,000

2,000
0

20,000

15,000
= 10,000
b

5,000

80,000

60,000
= 40,000
S

20,000

25,000

20,000

< 15,000
S

S 10,000

5,000

Average Capacity Not Available
Due to Exhausted Fuel Inventory

1,371

NYCA (A-K)

228

Zones A-E

7 890
0

o [ |
Zone F Zones G-I ZoneJ

Total MWh SCR/EDRP Deployed

9,939

NYCA (A-K)

7,791

Zones A-E

896

Zone F

258 894
— |
Zones G-I ZoneJ

Total MWh of Reserve Violations

72,437

NYCA (A-K)

19,362

NYCA (A-K)

17,076

Total East (F-K)

SENY (G-K)

37,671
23,496

NYC (J)

Total MWh of Lost Load

6,237

Zones A-E

1,247

Zone F

10,847
1,030 I
I
Zones G-I ZoneJ

September 2023

182

Zone K

100

Zone K

394

Long Island (K)

Zone K
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NYCA

Hourly Generation (MWh) by Fuel Group

Scenario 3 - PD 2 High Outage
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Zone

Hourly Generation (MW) by Fuel Group

Scenario 3 - PD 2 High Outage
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Zone K

Hourly Generation (MW) by Fuel Group
Scenario 3 - PD 2 High Outage
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NYCA

Quantity of Stored Fuel for Oil and Dual Fuel Units

Scenario 3 - PD 2 High Outage
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NYCA

Degree Days and Gas Available for Electric Generation 17-Day Modeling Period
Scenario 3 - PD 2 High Outage
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Day of Modeling Period
== Average EDD, NY State 4 Gas Available for Electric Generation

Notes:
[1] Weekends are shaded in gray.
[2] Effective degree day is defined as 65 degrees F - Temperature.
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NYCA

Emergency Actions and Lost Load Duration (MWh)
Scenario 3 - PD 2 High Outage
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NYCA

Lost Load Duration (MWh)

Scenario 3 - PD 2 High Outage
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Appendix E. Diagnostic Charts for Cases with Identified Reliability Risks
Case: Scenario 3 - PD 3 SENY Deactivation (Winter 2030/2031)
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Hourly Results Summary Case Summary
Case Name: Scenario 3 - PD 3 SENY Deactivation Derate (EFORd) Increase: Off
. . . Starting Storage: High
Load During Modeling Period Renewables. Base Case
40,000 Refill Contingency: off
= 30,000 Loss of Gas Fired Gen. Off
= 20,000 Nuclear Contingency: Off
10,000 Plant Outage: Roseton
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
Import Scenario: All
Export to ISO-NE Reduction During Modeling Period
1,500
Export Reductions
= 1,000 Total Hrs. 137
Z o Total MWh 138,279
Avg. MW 338.9
0
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
SCR/EDRP Deployed During Modeling Period
1,500 SCR Deployment
1,000 Total Hrs. 18
§ Total MWh 9,346

500 I\ m Avg. MW 22.9
0

0 24 48 72 9% 120 144 168 192 216 240 264 288 312 336 360 384
NYCA Reserve Violations During Modeling Period Reserve Violations
3,000 Total Hrs. 60
Total MWh 84,127
> 2,000 Avg. MW 206.2
1,000 First Hour
with Viol. 69
0
0 24 48 72 9% 120 144 168 192 216 240 264 288 312 336 360 384
Loss of Load During Modeling Period
Loss of Load
15,000 Total Hrs. 19
10,000 Total MWh 20,540
’ Avg. MW 50.3
5,000 First Hour
with Losses 165
0 A\ A
0 24 48 72 9% 120 144 168 192 216 240 264 288 312 336 360 384
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Full Period Results Summary
Case Name: Scenario 3 - PD 3 SENY Deactivation

Case Summary

Derate (EFORd) Increase:
Starting Storage:
Renewables:

Refill Contingency:

Loss of Gas Fired Gen.
Nuclear Contingency:

Plant Outage:

Import Scenario:
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Analysis Group, Inc.
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Zone K

Hourly Generation (MW) by Fuel Group
Scenario 3 - PD 3 SENY Deactivation
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NYCA

Quantity of Stored Fuel for Oil and Dual Fuel Units

Scenario 3 - PD 3 SENY Deactivation
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NYCA

Degree Days and Gas Available for Electric Generation 17-Day Modeling Period
Scenario 3 - PD 3 SENY Deactivation
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Day of Modeling Period
== Average EDD, NY State 4 Gas Available for Electric Generation

Notes:
[1] Weekends are shaded in gray.
[2] Effective degree day is defined as 65 degrees F - Temperature.
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NYCA

Emergency Actions and Lost Load Duration (MWh)
Scenario 3 - PD 3 SENY Deactivation
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NYCA

Lost Load Duration (MWh)

Scenario 3 - PD 3 SENY Deactivation
3,500 -~

3,000 -

2,500 A

2,000 H

Lost Load (MW)

1,500 4

1,000 -+

500 A

R S S Y Y VR S S S MM
N A AT A AR AP A0 AN AT oD o S

Lost Load  em===|ost Load Duration

Analysis Group, Inc. Appendix E - Diagnostic Charts



Fuel and Energy Security in New York State September 2023

Appendix E. Diagnostic Charts for Cases with Identified Reliability Risks
Case: Scenario 3 - PD 4 Nuclear Station Outage (Winter 2030/2031)
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Hourly Results Summary Case Summary
Case Name: Scenario 3 - PD 4 Nuclear Station Outage Derate (EFORd) Increase: Off
d . deli iod Starting Storage: High
Loa Durlng Mode Ing Perio Renewables: Base Case
40,000 Refill Contingency: Off
= 30,000 Loss of Gas Fired Gen. Off
= 20,000 Nuclear Contingency: On
10,000 Plant Outage: None
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
Import Scenario: All
Export to ISO-NE Reduction During Modeling Period
1,500
Export Reductions
= 1,000 Total Hrs. 184
2 c00 Total MWh 202,045
A Avg. MW 495.2
0 A
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
SCR/EDRP Deployed During Modeling Period
1,500 SCR Deployment
1,000 Total Hrs. 20
= Total MWh 8,731
= 500 Avg. MW 214
, A
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
NYCA Reserve Violations During Modeling Period Reserve Violations
3,000 Total Hrs. 126
Total MWh 230,067
= 2,000 Avg. MW 563.9
1,000 First Hour
with Viol. 54
0
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
Loss of Load During Modeling Period
Loss of Load
15,000 Total Hrs. 82
10,000 Total MWh 127,255
’ Avg. MW 311.9
5,000 First Hour
with Losses 69
o A M_,\\_I\A-\N\M N\.lj\ AN
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
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Full Period Results Summary

Case Name: Scenario 3 - PD 4 Nuclear Station Outage

Case Summary

Derate (EFORd) Increase:
Starting Storage:
Renewables:

Refill Contingency:

Loss of Gas Fired Gen.
Nuclear Contingency:

Plant Outage:

Import Scenario:

40
30
» 20
3 20
I
’ I
0
NYCA (A-K)
400
300
¢
3 200
]
2 126
100
0
NYCA (A-K)
400
300
2
:E,; 200
82
100
.,
NYCA (A-K)

Analysis Group, Inc.

Off
High Hours Exports
Reduced
Base Case
Off 400
Off 300
On [
3
None :|°: 200 184
All 100
0
NYCA (A-K)

Hours SCR/EDRP Deployed

14 14
i B .
L

Total MWh of

Exports Reduced
800,000

600,000
N =
= 400,000
=

202,045
200,000

NYCA (A-K)

9 11

Zones A-E Zone F Zones G-I ZoneJ Zone K
Hours with Reserve Violations
24 91 105
4
Total East (F-K) SENY (G-K) NYC (J) Long Island (K)
Hours with Loss of Load
64 47
2 5
] > - 0
Zones A-E Zone F Zones G-I ZoneJ Zone K

10,000
8,000

6,000

MW

4,000

2,000

20,000

15,000
= 10,000
b

5,000

250,000
200,000

é 150,000
= 100,000
50,000

0

150,000

100,000

MWh

50,000

Average Capacity Not Available
Due to Exhausted Fuel Inventory

2,768

NYCA (A-K)

843 6 375
[ | —
Zones A-E Zone F Zones G-I

Total MWh SCR/EDRP Deployed

8,731

NYCA (A-K)

5,779
. 732 281
Zones A-E Zone F Zones G-I

Total MWh of Reserve Violations

230,067

NYCA (A-K)

127,255

NYCA (A-K)

115,041
65,644

Total East (F-K) ~ SENY (G-K)

Total MWh of Lost Load

76,564
I 174 1,100
Zones A-E Zone F Zones G-I

1,338
- 205
ZoneJ Zone K
1,775
163
[ | -
ZoneJ Zone K
79,976
461
NYC (J) Long Island (K)

49,417
l O
ZoneJ Zone K

September 2023

Appendix E - Diagnostic Charts



Fuel and Energy Security in New York State September 2023

NYCA
Hourly Generation (MWh) by Fuel Group

Scenario 3 - PD 4 Nuclear Station Outage
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Zone
Hourly Generation (MW) by Fuel Group

Scenario 3 - PD 4 Nuclear Station Outage
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Zone K
Hourly Generation (MW) by Fuel Group

Scenario 3 - PD 4 Nuclear Station Outage
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NYCA

Quantity of Stored Fuel for Oil and Dual Fuel Units

Scenario 3 - PD 4 Nuclear Station Outage
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NYCA

Degree Days and Gas Available for Electric Generation 17-Day Modeling Period
Scenario 3 - PD 4 Nuclear Station Outage
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== Average EDD, NY State 4 Gas Available for Electric Generation

Notes:
[1] Weekends are shaded in gray.
[2] Effective degree day is defined as 65 degrees F - Temperature.
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NYCA
Emergency Actions and Lost Load Duration (MWh)

Scenario 3 - PD 4 Nuclear Station Outage
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NYCA

Lost Load Duration (MWh)

Scenario 3 - PD 4 Nuclear Station Outage
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Appendix E. Diagnostic Charts for Cases with Identified Reliability Risks
Case: Scenario 3 - PD 5 No Truck Refill (Winter 2030/2031)
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Hourly Results Summary Case Summary
Case Name: Scenario 3 - PD 5 No Truck Refill Derate (EFORd) Increase: Off
. . . Starting Storage: High
Load During Modeling Period Renewables. Base Case
40,000 Refill Contingency: No Trucks
= 30,000 Loss of Gas Fired Gen. Off
= 20,000 Nuclear Contingency: Off
10,000 Plant Outage: None
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
Import Scenario: All
Export to ISO-NE Reduction During Modeling Period
1,500
Export Reductions
= 1,000 Total Hrs. 130
. A Total MWh 124,939
Avg. MW 306.2
0
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
SCR/EDRP Deployed During Modeling Period
1,500 SCR Deployment
1,000 Total Hrs. 20
§ Total MWh 9,321

500 A ’V\ Avg. MW 22.8
0

0 24 43 72 96 120 144 168 192 216 240 264 288 312 336 360 384
NYCA Reserve Violations During Modeling Period Reserve Violations
3,000 Total Hrs. 52
Total MWh 73,834
= 2,000 Avg. MW 181.0
1,000 First Hour
with Viol. 69
0
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
Loss of Load During Modeling Period
Loss of Load
15,000 Total Hrs. 16
10,000 Total MWh 17,955
’ Avg. MW 44.0
5,000 First Hour
with Losses 165
0 24 48 72 9 120 144 168 192 216 240 264 288 312 336 360 384
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Full Period Results Summary
Case Name: Scenario 3 - PD 5 No Truck Refill

Case Summary
Derate (EFORd) Increase: Off
Starting Storage: High Hours Exports Total MWh of
N e o Reduced Exports Reduced Average Capacity Not Available
' 800,000 Due to Exhausted Fuel Inventory
i . 400
Refill Contingency: No Trucks
Loss of Gas Fired Gen. Off 300 600,000 10,000
Nuclear Contingency: Off » = 8,000
3 S
: O 200 400,000
Plant Outage None 2 130 s § 6,000
Import Scenario: Al 100 200,000 124,939 4,000 2,769
2,000 l 538 102 560 923 556
0
0 0 — —_ — [ —
NYCA (A-K
(AK) NYCA (A-K) NYCA (A-K) ZonesA-E  ZoneF  ZonesG-l Zone ) Zone K
Hours SCR/EDRP Deployed Total MWh SCR/EDRP Deployed
40 20,000
L0 2 15,000
5 20 18 17 < 9,321
o = 10,000 7,555
I 8 E
10 5
3 5,000
0 [ - . ) 2 258 460 133
NYCA (A-K) Zones A-E Zone F Zones G-I ZoneJ Zone K NYCA (A-K)  Zones A-E Zone F Zones G-I Zone J Zone K
Hours with Reserve Violations Total MWh of Reserve Violations
400 80,000 73,834
300 60,000
e < 41,079
3 200 = 40,000
2 = 21,768 26,137
100 52 27 11 39 20,000
5 626
0 0
NYCA (A-K) Total East (F-K) SENY (G-K) NYC (J) Long Island (K) NYCA (A-K)  Total East (F-K) ~ SENY (G-K) NYC (J) Long Island (K)
Hours with Loss of Load Total MWh of Lost Load
400 20,000 17,955
300 15,000
" - 11,461
3 200 = 10,000
T s 5,663
100 5,000
16 6 1 3 15 0 . 200 631 0
0 I —— — 0 o —
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NYCA

Hourly Generation (MWh) by Fuel Group

Scenario 3 - PD 5 No Truck Refill
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Zone

Hourly Generation (MW) by Fuel Group

Scenario 3 - PD 5 No Truck Refill
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Zone K

Hourly Generation (MW) by Fuel Group
Scenario 3 - PD 5 No Truck Refill
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NYCA

Quantity of Stored Fuel for Oil and Dual Fuel Units

Scenario 3 - PD 5 No Truck Refill
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NYCA

Degree Days and Gas Available for Electric Generation 17-Day Modeling Period
Scenario 3 - PD 5 No Truck Refill

70 - . : -~ 3,500
65 1 i E L 3,000
; ; 2,927
§ 5 2,804
60 ’ | 3z
; - 2,500 &
2,436 =
@ - 2,274 2
g ] | s
1 -t
% ; : - 2,000 ©
5 1,915 i 1,900 2
A 50 - g i G
g i | £
2 4sg - 1539 ; : LRA - 1,500 8
S 145 i 1,395 1,401 w
M4 : i 1,261 1,304 8
s i &
i 1,033 ; 1,025 L 1,000 >
i 3-day ' ’ =
40 - : 880 colg Snap : o
35 A i i - 500
30 1 1 1 1 II 1 1 II 1 1 1 1 1 1 1 1 O
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
Day of Modeling Period
== Average EDD, NY State 4 Gas Available for Electric Generation

Notes:
[1] Weekends are shaded in gray.
[2] Effective degree day is defined as 65 degrees F - Temperature.
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NYCA

Emergency Actions and Lost Load Duration (MWh)
Scenario 3 - PD 5 No Truck Refill

3,000

2,500 A

2,000

1,500

1,000

Emergency Actions and Lost Load (MW)

500 -+

I T R TR T I S A A VS S N VR VR S S R VY
SN MEN N I A S D  Y S\ M M U S S S S S AN

Export Reduction e SCR/EDRP Activation Reserve Violation e | 0st Load Duration

Analysis Group, Inc. Appendix E - Diagnostic Charts



Fuel and Energy Security in New York State September 2023

NYCA

Lost Load Duration (MWh)
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Appendix E. Diagnostic Charts for Cases with Identified Reliability Risks
Case: Scenario 3 - PD 6 No Barge Refill (Winter 2030/2031)
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Hourly Results Summary Case Summary
Case Name: Scenario 3 - PD 6 No Barge Refill Derate (EFORd) Increase: Off
. . . Starting Storage: High
Load During Modeling Period Renewables. Base Case
40,000 Refill Contingency: No Barge
= 30,000 Loss of Gas Fired Gen. Off
= 20,000 Nuclear Contingency: Off
10,000 Plant Outage: None
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
Import Scenario: All
Export to ISO-NE Reduction During Modeling Period
1,500
Export Reductions
= 1,000 Total Hrs. 228
. A Total MWh 222,470
Avg. MW 545.3
0
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
SCR/EDRP Deployed During Modeling Period
1,500 SCR Deployment
1,000 Total Hrs. 19
§ Total MWh 10,064

500 A m Avg. MW 24.7
0

0 24 48 72 % 120 144 168 192 216 240 264 288 312 336 360 384
NYCA Reserve Violations During Modeling Period Reserve Violations
3,000 Total Hrs. 99
Total MWh 168,116
= 2,000 Avg. MW 412.1
1,000 First Hour
with Viol. 69
0
0 24 48 72 9% 120 144 168 192 216 240 264 288 312 336 360 384
Loss of Load During Modeling Period
Loss of Load
15,000 Total Hrs. 74
10,000 Total MWh 99,996
’ Avg. MW 245.1
5,000 First Hour
with Losses 166
0 A AA._I\A_A_J\ l\_f"j\’\/l\_n_
0 24 48 72 9% 120 144 168 192 216 240 264 288 312 336 360 384
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Full Period Results Summary
Case Name: Scenario 3 - PD 6 No Barge Refill

Case Summary
Derate (EFORd) Increase: Off
starti _ . Hours Exports Total MWh of
arting Storage: High A C itv Not Availabl
enewables: Sace Case Reduced Exports Reduced verage Lapacily Not Available
' 800,000 Due to Exhausted Fuel Inventory
) . 400
Refill Contingency: No Barge
Loss of Gas Fired Gen. Off 300 600,000 10,000
Nuclear Contingency: Off n 228 = 8,000
3
Plant Outage: None :|°: 200 g 400,000 222 470 = 6,000
’ = 3,781
Import Scenario: All 100 200,000 4,000 2,912
2,000 I 230 5 442 l 194
0 0 0 e — —_—
NYCA (A-K
(AK) NYCA (A-K) NYCA (A-K) ZonesA-E  ZoneF  ZonesG-l Zone ) Zone K
Hours SCR/EDRP Deployed Total MWh SCR/EDRP Deployed
40 20,000
L0 . 15,000
£ 18 10,064
3 20 17 2 10,00 7,972
I 10 s
10 6 3 5,000
0 [ ] — 352 310 671 159
0 | — — R
NYCA (A-K)  Zones A-E Zone F Zones G-I ZoneJ Zone K NYCA (A-K)  Zones A-E ZoneF Zones G-I ZoneJ Zone K
Hours with Reserve Violations Total MWh of Reserve Violations
400 200,000 168,116
300 150,000
o o 115,894 101,591
Jg: 200 119 § 100,000 67,884
99 23 89
100 50,000
1 38
0 0
NYCA (A-K) Total East (F-K) SENY (G-K) NYC (J) Long Island (K) NYCA (A-K)  Total East (F-K)  SENY (G-K) NYC (J) Long Island (K)
Hours with Loss of Load Total MWh of Lost Load
400 120,000 99,996 96,501
300 100,000
g < 80,000
3 200 § 60,000
I
100 74 73 40,000
4 0 0 0 20,000 3,195 0 0 0
, 1 L] ° }19°
NYCA (A-K)  Zones A-E Zone F Zones G-| Zone Zone K NYCA (A-K)  Zones A-E Zone F Zones G-| Zone ) Zone K
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NYCA

Hourly Generation (MWh) by Fuel Group

Scenario 3 - PD 6 No Barge Refill
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Zone K

Hourly Generation (MW) by Fuel Group
Scenario 3 - PD 6 No Barge Refill
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NYCA

Quantity of Stored Fuel for Oil and Dual Fuel Units

Scenario 3 - PD 6 No Barge Refill
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NYCA

Degree Days and Gas Available for Electric Generation 17-Day Modeling Period
Scenario 3 - PD 6 No Barge Refill
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Day of Modeling Period
== Average EDD, NY State 4 Gas Available for Electric Generation

Notes:
[1] Weekends are shaded in gray.
[2] Effective degree day is defined as 65 degrees F - Temperature.
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NYCA

Emergency Actions and Lost Load Duration (MWh)
Scenario 3 - PD 6 No Barge Refill
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NYCA

Lost Load Duration (MWh)

Scenario 3 - PD 6 No Barge Refill
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Appendix E. Diagnostic Charts for Cases with Identified Reliability Risks
Case: Scenario 3 - PD 7 No Refill (Winter 2030/2031)

Analysis Group, Inc. Appendix E - Diagnostic Charts



Fuel and Energy Security in New York State September 2023

Hourly Results Summary Case Summary
Case Name: Scenario 3 - PD 7 No Refill Derate (EFORd) Increase: Off
. . . Starting Storage: High
Load During Modeling Period Renewables. Base Case
40,000 Refill Contingency: No Refill
= 30,000 Loss of Gas Fired Gen. Off
= 20,000 Nuclear Contingency: Off
10,000 Plant Outage: None
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
Import Scenario: All
Export to ISO-NE Reduction During Modeling Period
1,500
Export Reductions
= 1,000 Total Hrs. 241
. A Total MWh 242,388
Avg. MW 594.1
0
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
SCR/EDRP Deployed During Modeling Period
1,500 SCR Deployment
1,000 Total Hrs. 21
§ Total MWh 9,920

500 ’\ m n n Avg. MW 243
0
144 168 192 216

0 24 48 72 96 120 240 264 288 312 336 360 384

NYCA Reserve Violations During Modeling Period Reserve Violations
3,000 Total Hrs. 119
Total MWh 241,700
> 2,000 Avg. MW 592.4
1,000 First Hour
with Viol. 69
0
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
Loss of Load During Modeling Period
Loss of Load
15,000 Total Hrs. 96
10,000 Total MWh 192,444
' Avg. MW 471.7
5,000 First Hour
with Losses 165
0 A NI, Y
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
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Full Period Results Summary
Case Name: Scenario 3 - PD 7 No Refill

Case Summary

Derate (EFORd) Increase:
Starting Storage:
Renewables:

Refill Contingency:

Loss of Gas Fired Gen.
Nuclear Contingency:

Plant Outage:

Import Scenario:

40
30
v 21
320
I
10
0
NYCA (A-K)
400
300
4
3 200
]
£ 119
100
0
NYCA (A-K)
400
300
4
3 200
T 96
100 .
0
NYCA (A-K)

Analysis Group, Inc.

Hours with Loss of Load

15 3 5

Zones A-E Zone F Zones G-I

Off
High Hours Exports Total MWh of
Base Case Reduced Exports Reduced
800,000
No Refill 400
Off 300 . 600,000
Off [ -
3
None :O: 200 g 400r000 242,388
All 100 200,000
0 0
Hours SCR/EDRP Deployed
19 17
10
5 - B
[ -
Zones A-E Zone F Zones G-I ZoneJ Zone K
Hours with Reserve Violations
129
89 107
6
Total East (F-K) SENY (G-K) NYC (J) Long Island (K)

93
L] 0
ZoneJ Zone K
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MW
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MWh

5,000
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250,000
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0

MWh
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'§ 150,000
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0

Average Capacity Not Available
Due to Exhausted Fuel Inventory

5,299
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731
|
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9,920

NYCA (A-K)

8,134
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Total MWh of Reserve Violations

241,700

NYCA (A-K)

192,444

NYCA (A-K)

96,842

Total East (F-K)

9,066
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2,936
272 853 .
— [
Zone F Zones G-I ZoneJ
915 258 460
| — —
Zone F Zones G-I Zone
154,860
112,537
SENY (G-K) NYC (J)

Total MWh of Lost Load
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1,547 3,313

Zone F Zones G-I ZoneJ

September 2023
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NYCA

Hourly Generation (MWh) by Fuel Group

Scenario 3 - PD 7 No Refill
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Zone K

Hourly Generation (MW) by Fuel Group
Scenario 3 - PD 7 No Refill
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NYCA

Quantity of Stored Fuel for Oil and Dual Fuel Units

Scenario 3 - PD 7 No Refill
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NYCA

Degree Days and Gas Available for Electric Generation 17-Day Modeling Period
Scenario 3 - PD 7 No Réfill
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== Average EDD, NY State —4==Gas Available for Electric Generation

Notes:
[1] Weekends are shaded in gray.
[2] Effective degree day is defined as 65 degrees F - Temperature.
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NYCA

Emergency Actions and Lost Load Duration (MWh)

Scenario 3 - PD 7 No Refill
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NYCA

Lost Load Duration (MWh)

Scenario 3 - PD 7 No Refill
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Appendix E. Diagnostic Charts for Cases with Identified Reliability Risks
Case: Scenario 3 - PD 8 Non-Firm Gas Unavailable (F-K) (Winter 2030/2031)
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Hourly Results Summary Case Summary

Case Name: Scenario 3 - PD 8 Non-Firm Gas Unavailable (F-K) Derate (EFORd) Increase: Off

. . . Starting Storage: High

Load During Modeling Period Renewables. Base Case

40,000 Refill Contingency: Off

z 30000 MWWW\/\/\/\/\/\/\/\/WM Loss of Gas Fired Gen. FK

= 20,000 Nuclear Contingency: Off
10,000 Plant Outage: None

0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
Import Scenario: All

Export to ISO-NE Reduction During Modeling Period

v Export Reductions
Total Hrs. 279
Total MWh 309,996
Avg. MW 759.8
64 28

8 312 336 360 384

1,500

= 1,000
3
500
0
0 24 48 72 96 120 144 168 192

SCR/EDRP Deployed During Modeling Period

216 240 2

1,500 SCR Deployment
1,000 Total Hrs. 20
3 Total MWh 8,212
= 500 M Avg. MW 20.1
. |
0 24 48 72 % 120 144 168 192 216 240 264 288 312 336 360 384
NYCA Reserve Violations During Modeling Period Reserve Violations
3,000 Total Hrs. 185
Total MWh 388,827
> 2,000 Avg. MW 953.0
1,000 First Hour
with Viol. 30
0
0 24 48 72 9% 120 144 168 192 216 240 264 288 312 336 360 384
Loss of Load During Modeling Period
Loss of Load
15,000 Total Hrs. 124
10,000 Total MWh 379,123
’ Avg. MW 929.2
5,000 First Hour
with Losses 67
0 A N
0 24 48 72 9% 120 144 168 192 216 240 264 288 312 336 360 384
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Full Period Results Summary
Case Name: Scenario 3 - PD 8 Non-Firm Gas Unavailable (F-K)

Case Summary
Derate (EFORd) Increase: Off
Starting Storage: High Hours Exports Total MWh of
. Reduced Exports Reduced Average Capacity Not Available
Renewables: Base Case
800,000 Due to Exhausted Fuel Inventory
) . 400
Refill Contingency: Off
Loss of Gas Fired Gen. F-K 300 279 600,000 10,000
Nuclear Contingency: Off » = 309 996 8,000
3
Plant Outage: None :|°: 200 g 400,000 ’ = 6,000
= 3,810
Import Scenario: Al 4,000
port Scenario: 100 200,000 I 1927
2,000 907 677
29 269
0 0 0 (| - . —_
NYCA (A-K
(AK) NYCA (A-K) NYCA (A-K) ZonesA-E  ZoneF  ZonesG-l Zone ) Zone K
Hours SCR/EDRP Deployed Total MWh SCR/EDRP Deployed
40 20,000
30
o 20 . 15,000
g 20 15 14 ; 10,000 8,212
T 3 = 5,740
10 6 6 5,000
H m = ’ B = =
0 0 — —_— ||
NYCA (A-K) Zones A-E Zone F Zones G-I ZoneJ Zone K NYCA (A-K)  Zones A-E Zone F Zones G-I Zone J Zone K
Hours with Reserve Violations Total MWh of Reserve Violations
400 500,000
388,827
300 400,000
4 £ 300,000 247,607
£ 200 185 4 166 159 < \
T = 200,000 154,125 142,640
100 100,000
5 857
0 0
NYCA (A-K) Total East (F-K) SENY (G-K) NYC (J) Long Island (K) NYCA (A-K)  Total East (F-K)  SENY (G-K) NYC (J) Long Island (K)
Hours with Loss of Load Total MWh of Lost Load
400 400,000 379,123
300 300,000 260,374
2 K-
3 200 = 200,000
£ 124 122 s
100 . 28 50 61 . 100,000 14,795 57,968 45,982
0 ’
0 - . ] . il ] O 0
NYCA (A-K)  Zones A-E Zone F Zones G-I Zone ] Zone K NYCA (A-K)  Zones A-E Zone F Zones G-I Zone J Zone K
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NYCA

Hourly Generation (MWh) by Fuel Group

Scenario 3 - PD 8 Non-Firm Gas Unavailable (F-K)
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Zone )

Hourly Generation (MW) by Fuel Group

Scenario 3 - PD 8 Non-Firm Gas Unavailable (F-K)
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Zone K

Hourly Generation (MW) by Fuel Group
Scenario 3 - PD 8 Non-Firm Gas Unavailable (F-K)
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NYCA

Quantity of Stored Fuel for Oil and Dual Fuel Units

Scenario 3 - PD 8 Non-Firm Gas Unavailable (F-K)
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NYCA

Degree Days and Gas Available for Electric Generation 17-Day Modeling Period
Scenario 3 - PD 8 Non-Firm Gas Unavailable (F-K)
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== Average EDD, NY State 4 Gas Available for Electric Generation

Notes:
[1] Weekends are shaded in gray.
[2] Effective degree day is defined as 65 degrees F - Temperature.
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NYCA

Emergency Actions and Lost Load Duration (MWh)
Scenario 3 - PD 8 Non-Firm Gas Unavailable (F-K)
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NYCA

Lost Load Duration (MWh)

Scenario 3 - PD 8 Non-Firm Gas Unavailable (F-K)
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Appendix E. Diagnostic Charts for Cases with Identified Reliability Risks
Case: Scenario 3 - PD 9 Non-Firm Gas Unavailable (NYCA) (Winter 2030/2031)
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Hourly Results Summary Case Summary
Case Name: Scenario 3 - PD 9 Non-Firm Gas Unavailable (NYCA) Derate (EFORd) Increase: Off
d . deli iod Starting Storage: High
Loa Durlng Mode Ing Perio Renewables: Base Case
40,000 Refill Contingency: off
= 30,000 Loss of Gas Fired Gen. NYISO
= 20,000 Nuclear Contingency: Off
10,000 Plant Outage: None
0 24 48 72 9% 120 144 168 192 216 240 264 288 312 336 360 384
Import Scenario: All
Export to ISO-NE Reduction During Modeling Period
1,500
Export Reductions
= 1,000 vv Total Hrs. 296
Z o Total MWh 336,604
Avg. MW 825.0
0
0 24 48 72 9% 120 144 168 192 216 240 264 288 312 336 360 384
SCR/EDRP Deployed During Modeling Period
1,500 SCR Deployment
1,000 Total Hrs. 17
= Total MWh 7,989
2 0 A n Avg. MW 19.6
0
0 24 48 72 9% 120 144 168 192 216 240 264 288 312 336 360 384
NYCA Reserve Violations During Modeling Period Reserve Violations
3,000 Total Hrs. 206
Total MWh 436,619
= 2,000 Avg. MW 1,070.1
1,000 First Hour
with Viol. 29
0
0 24 48 72 9 120 144 168 192 216 240 264 288 312 336 360 384

Loss of Load During Modeling Period

Loss of Load
15,000 Total Hrs. 140
Total MWh 481,385

10,000
Avg. MW 1,179.9
5,000 First Hour
A with Losses 31
0 - A
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
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Full Period Results Summary
Case Name: Scenario 3 - PD 9 Non-Firm Gas Unavailable (NYCA)

Case Summary

Derate (EFORd) Increase:
Starting Storage:
Renewables:

Refill Contingency:

Loss of Gas Fired Gen.
Nuclear Contingency:

Plant Outage:

Import Scenario:
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I
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300
4
3 200 140
I
100 l
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Analysis Group, Inc.
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High Hours Exports
Reduced
Base Case
off 400
296
NYISO 300
Off »
=
None :|°: 200
All 100
0
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Hours with Reserve Violations

Total MWh of
Exports Reduced

800,000
600,000
< 336,604
= 400,000
=
200,000
0
NYCA (A-K)

17
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. I l [] 8 5 [
. B m

ZoneJ Zone K
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Total East (F-K)  SENY (G-K) NYC (J)
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— ] []
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5

Long Island (K)
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l 0
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b
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279,776
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80,463 58,752
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NYCA

Hourly Generation (MWh) by Fuel Group
Scenario 3 - PD 9 Non-Firm Gas Unavailable (NYCA)

40,000 -

35,000 4

30,000 A

—;\ I

g 25000 ‘

-]

(5]

o

-

2 20,000 ‘

® \

c \

K=l \‘

=]

o

£ 15,000 I

o | \

o |

|
A V‘ MY
5,000
0
N A K3 A & o o & S e RS & & N 50 S &
Hour

. | mports s Nuclear s Hydro (Pondage & RoR) [ Other (Incl. PS, Battery) Solar
. \Wind . Gas Only Dual Fuel on Gas s Dual Fuel on Oil Oil Only
mmmmm SCR/EDRP Load e Load + Exports and Charging

Analysis Group, Inc. Appendix E - Diagnostic Charts



Fuel and Energy Security in New York State September 2023

Zone )

Hourly Generation (MW) by Fuel Group
Scenario 3 - PD 9 Non-Firm Gas Unavailable (NYCA)
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Zone K

Hourly Generation (MW) by Fuel Group
Scenario 3 - PD 9 Non-Firm Gas Unavailable (NYCA)
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NYCA

Quantity of Stored Fuel for Oil and Dual Fuel Units

Scenario 3 - PD 9 Non-Firm Gas Unavailable (NYCA)
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NYCA

Degree Days and Gas Available for Electric Generation 17-Day Modeling Period
Scenario 3 - PD 9 Non-Firm Gas Unavailable (NYCA)
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== Average EDD, NY State 4 Gas Available for Electric Generation

Notes:
[1] Weekends are shaded in gray.
[2] Effective degree day is defined as 65 degrees F - Temperature.
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NYCA

Emergency Actions and Lost Load Duration (MWh)

Scenario 3 - PD 9 Non-Firm Gas Unavailable (NYCA)
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NYCA

Lost Load Duration (MWh)

Scenario 3 - PD 9 Non-Firm Gas Unavailable (NYCA)
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Appendix E. Diagnostic Charts for Cases with Identified Reliability Risks
Case: Scenario 3 - PD 10 Non-Firm Gas Unavailable (4 days) (Winter 2030/2031)
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Hourly Results Summary Case Summary
Case Name: Scenario 3 - PD 10 Non-Firm Gas Unavailable (4 days) Derate (EFORd) Increase: off
d . deli iod Starting Storage: High
Loa Durlng Mode Ing Perio Renewables: Base Case
40,000 Refill Contingency: Off
2 30,000 Loss of Gas Fired Gen. 3-4 days
= 20,000 Nuclear Contingency: Off
10,000 Plant Outage: None
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
Import Scenario: All
Export to ISO-NE Reduction During Modeling Period
1,500
Export Reductions
= 1,000 Total Hrs. 154
Z o Total MWh 154,950
A Avg. MW 379.8
0
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
SCR/EDRP Deployed During Modeling Period
1,500 SCR Deployment
1,000 Total Hrs. 19
= Total MWh 9,315
2 0 ’\ M n /\ Avg. MW 2238
0
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
NYCA Reserve Violations During Modeling Period Reserve Violations
3,000 Total Hrs. 77
Total MWh 126,210
= 2,000 Avg. MW 309.3
1,000 First Hour
with Viol. 69
0
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
Loss of Load During Modeling Period
Loss of Load
15,000 Total Hrs. 32
10.000 Total MWh 61,939
’ Avg. MW 151.8
5,000 First Hour
M with Losses 163
0 A
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
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Full Period Results Summary
Case Name: Scenario 3 - PD 10 Non-Firm Gas Unavailable (4 days)

Case Summary

Derate (EFORd) Increase: Off
Starting Storage: High
Renewables: Base Case
Refill Contingency: Off 400
Loss of Gas Fired Gen. 3-4 days 300
Nuclear Contingency: Off »

S
Plant Outage: None :|°: 200
Import Scenario: All 100

0
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Analysis Group, Inc.

Hours Exports
Reduced

154

NYCA (A-K)

Hours SCR/EDRP Deployed

Total MWh of

Exports Reduced
800,000

600,000
N =
= 400,000
=

154,950
200,000

NYCA (A-K)

19
16 14
10 10
. I B B = B
. |

Zones A-E Zone F Zones G-I ZoneJ Zone K
Hours with Reserve Violations
43 63 56
2
Total East (F-K) SENY (G-K) NYC (J) Long Island (K)

Hours with

Loss of Load

8 18 14
— || —
Zones A-E Zone F Zones G-I

31
0
[ |
ZoneJ Zone K

MWh

10,000
8,000

6,000

MW

4,000

2,000

20,000

15,000
= 10,000
b

5,000

150,000

100,000

MWh

50,000

80,000
60,000
40,000

20,000

Average Capacity Not Available
Due to Exhausted Fuel Inventory

1,958

NYCA (A-K)

238

Zones A-E

1,263
7 247 -
Zone F Zones G-I ZoneJ

Total MWh SCR/EDRP Deployed

9,315

NYCA (A-K)

6,480

Zones A-E

738

Zone F

483 1,449
— ]
Zones G-I Zone

Total MWh of Reserve Violations

126,210

NYCA (A-K)

61,939

NYCA (A-K)

70,427
41,700 45,551
Total East (F-K) ~ SENY (G-K) NYC (J)
Total MWh of Lost Load
28,559
18,925
7,915 . 6,540 I
[ | [ |
Zones A-E Zone F Zones G-I ZoneJ

September 2023

202

Zone K

166

Zone K

153

Long Island (K)

Zone K

Appendix E - Diagnostic Charts



Fuel and Energy Security in New York State September 2023

NYCA

Hourly Generation (MWh) by Fuel Group
Scenario 3 - PD 10 Non-Firm Gas Unavailable (4 days)
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Zone K

Hourly Generation (MW) by Fuel Group
Scenario 3 - PD 10 Non-Firm Gas Unavailable (4 days)
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NYCA

Quantity of Stored Fuel for Oil and Dual Fuel Units

Scenario 3 - PD 10 Non-Firm Gas Unavailable (4 days)
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NYCA

Emergency Actions and Lost Load Duration (MWh)

Scenario 3 - PD 10 Non-Firm Gas Unavailable (4 days)
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NYCA

Lost Load Duration (MWh)

Scenario 3 - PD 10 Non-Firm Gas Unavailable (4 days)
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Appendix E. Diagnostic Charts for Cases with Identified Reliability Risks
Case: Scenario 3 - PD 11 Combination Disruption (Winter 2030/2031)
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Hourly Results Summary
Case Name: Scenario 3 - PD 11 Combination Disruption

Load During Modeling Period

Case Summary

Derate (EFORd) Increase:
Starting Storage:
Renewables:

Refill Contingency:

Loss of Gas Fired Gen.
Nuclear Contingency:

Plant Outage:

Import Scenario:

High
High
Base Case
Reduced
Reduced
off

None

All

40,000
= 30,000
2 20,000
10,000
0 24 48 72 96 120 144 168 192 216 240 264
Export to ISO-NE Reduction During Modeling Period
1,500
2 1,000
s
500
0
0 24 48 72 96 120 144 168 192 216 240 264
SCR/EDRP Deployed During Modeling Period
1,500
1,000
s
s
500
0
0 24 48 72 96 120 144 168 192 216 240 264
NYCA Reserve Violations During Modeling Period
3,000
2,000
1,000
0
0 24 48 72 96 120 144 168 192 216 240 264
Loss of Load During Modeling Period
15,000
10,000
- /\/\_M_/\/\\/V\_/\_m
0 )\ A
0 24 48 72 96 120 144 168 192 216 240 264

Analysis Group, Inc.

Export Reductions
Total Hrs. 238
Total MWh 263,962
Avg. MW 647.0

SCR Deployment
Total Hrs. 20
Total MWh 8,708
Avg. MW 21.3

Reserve Violations
Total Hrs. 163
Total MWh 338,295
Avg. MW 829.2
First Hour
with Viol. 30

Loss of Load
Total Hrs. 108
Total MWh 255,603
Avg. MW 626.5
First Hour
with Losses 66

September 2023
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Full Period Results Summary
Case Name: Scenario 3 - PD 11 Combination Disruption

Case Summary
Derate (EFORd) Increase: High
Starting Storage: High Hours Exports Total MWh of
. Reduced Exports Reduced Average Capacity Not Available
Renewables: Base Case
800,000 Due to Exhausted Fuel Inventory
) . 400
Refill Contingency: Reduced
Loss of Gas Fired Gen. Reduced 300 600,000 10,000
Nuclear Contingency: Off » 238 = 8,000
3
Plant Outage: None 2 200 g 400,000 263,962 2 6,000
S 3,407
Import Scenario: All 100 200,000 4,000 1761
2,000 790 563 -
25 264
0 0 0 I | [ . —
NYCA (A-K
(AK) NYCA (A-K) NYCA (A-K) ZonesA-E  ZoneF  ZonesG-l Zone ) Zone K
Hours SCR/EDRP Deployed Total MWh SCR/EDRP Deployed
40 20,000
30
o 20 . 15,000
3 20 14 13 S 10,000 8,708
T 10 8 3 s 5,802
10 5,000 1,660
. . . 680 433 ’ 133
0 0 — _— [ 0
NYCA (A-K) Zones A-E Zone F Zones G-I ZoneJ Zone K NYCA (A-K)  Zones A-E Zone F Zones G-I Zone J Zone K
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400 400,000 338,295
300 300,000
v c 215,714
5 163
3 200 126 150 142 § 200,000 132,690 122,588
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0 0
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0 & 200,000
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NYCA
Hourly Generation (MWh) by Fuel Group

Scenario 3 - PD 11 Combination Disruption
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Zone K
Hourly Generation (MW) by Fuel Group

Scenario 3 - PD 11 Combination Disruption
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NYCA

Quantity of Stored Fuel for Oil and Dual Fuel Units

Scenario 3 - PD 11 Combination Disruption
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NYCA

Degree Days and Gas Available for Electric Generation 17-Day Modeling Period
Scenario 3 - PD 11 Combination Disruption
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Day of Modeling Period
== Average EDD, NY State 4 Gas Available for Electric Generation

Notes:
[1] Weekends are shaded in gray.
[2] Effective degree day is defined as 65 degrees F - Temperature.
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NYCA
Emergency Actions and Lost Load Duration (MWh)

Scenario 3 - PD 11 Combination Disruption
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NYCA
Lost Load Duration (MWh)

Scenario 3 - PD 11 Combination Disruption
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Appendix E. Diagnostic Charts for Cases with Identified Reliability Risks
Case: Scenario 4 - PD 1 No Disruptions (Winter 2030/2031)
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Hourly Results Summary Case Summary
Case Name: Scenario 4 - PD 1 No Disruptions Derate (EFORd) Increase: Off
. . . Starting Storage: High
Load During Modeling Period Renewables. Base Case
40,000 Refill Contingency: off
= 30,000 Loss of Gas Fired Gen. Off
= 20,000 Nuclear Contingency: Off
10,000 Plant Outage: None
0 24 48 72 9% 120 144 168 192 216 240 264 288 312 336 360 384
Import Scenario: Net Zero
Export to ISO-NE Reduction During Modeling Period
1,500
Export Reductions
= 1,000 Total Hrs. 119
Z o Total MWh 110,458
A Avg. MW 270.7
0
0 24 48 72 9% 120 144 168 192 216 240 264 288 312 336 360 384
SCR/EDRP Deployed During Modeling Period
1,500 SCR Deployment
1,000 Total Hrs. 18
§ Total MWh 9,464

500 ’\ N\ n’-\ Avg. MW 23.2
0

0 24 48 72 9% 120 144 168 192 216 240 264 288 312 336 360 384
NYCA Reserve Violations During Modeling Period Reserve Violations
3,000 Total Hrs. 45
Total MWh 56,636
= 2,000 Avg. MW 138.8
1,000 First Hour
with Viol. 69
0
0 24 48 72 9 120 144 168 192 216 240 264 288 312 336 360 384
Loss of Load During Modeling Period
Loss of Load
15,000 Total Hrs. 15
10,000 Total MWh 10,708
’ Avg. MW 26.2
5,000 First Hour
with Losses 165
. A A
0 24 48 72 9% 120 144 168 192 216 240 264 288 312 336 360 384
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Full Period Results Summary

Case Name: Scenario 4 - PD 1 No Disruptions

Case Summary
Derate (EFORd) Increase: Off
Starting Storage: High Hours Exports Total MWh of
Renewables. Base Case Reduced Exports Reduced
' 800,000
Refill Contingency: Off 400
Loss of Gas Fired Gen. Off 300 600,000
Nuclear Contingency: Off » =
S
Plant Outage: None :|°: 200 g 400,000
119
Import Scenario: Net Zero 100 200,000 110,458
0 0
Hours SCR/EDRP Deployed
40
30
w
5 20 18 18 17 15
T
2 0
O |
NYCA (A-K) Zones A-E Zone F Zones G-I ZoneJ Zone K
Hours with Reserve Violations
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I
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0
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|
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NYCA
Hourly Generation (MWh) by Fuel Group

Scenario 4 - PD 1 No Disruptions
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Zone
Hourly Generation (MW) by Fuel Group

Scenario 4 - PD 1 No Disruptions
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Zone K
Hourly Generation (MW) by Fuel Group

Scenario 4 - PD 1 No Disruptions
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NYCA

Quantity of Stored Fuel for Oil and Dual Fuel Units

Scenario 4 - PD 1 No Disruptions
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NYCA

Degree Days and Gas Available for Electric Generation 17-Day Modeling Period
Scenario 4 - PD 1 No Disruptions
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== Average EDD, NY State 4 Gas Available for Electric Generation

Notes:
[1] Weekends are shaded in gray.
[2] Effective degree day is defined as 65 degrees F - Temperature.
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NYCA
Emergency Actions and Lost Load Duration (MWh)
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NYCA
Lost Load Duration (MWh)

Scenario 4 - PD 1 No Disruptions

2,500

2,000 J

1,500

Lost Load (MW)

1,000

500 -+

I T I - T S A A T\ < TP - BT T VRPN SN (- .  JPS SN VRPN SN o)
N A AT AV AR 4D A0 AN AP o o A AT o 50 S\ 5P oD
Lost Load  e=====|o0st Load Duration

Analysis Group, Inc. Appendix E - Diagnostic Charts



Fuel and Energy Security in New York State September 2023

Appendix E. Diagnostic Charts for Cases with Identified Reliability Risks
Case: Scenario 4 - PD 2 High Outage (Winter 2030/2031)
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Hourly Results Summary
Case Name: Scenario 4 - PD 2 High Outage

40,000
= 30,000
2 20,000

10,000

1,500
= 1,000

500

1,500

1,000

MW

500

3,000
2,000

1,000

15,000
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5,000

Analysis Group, Inc.

Load During Modeling Period

Case Summary

Derate (EFORd) Increase:
Starting Storage:
Renewables:

Refill Contingency:

Loss of Gas Fired Gen.
Nuclear Contingency:

Plant Outage:

Import Scenario:

High
High
Base Case
off
Off
off

None

Net Zero

24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
Export to ISO-NE Reduction During Modeling Period
24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
SCR/EDRP Deployed During Modeling Period
24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
NYCA Reserve Violations During Modeling Period
24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
Loss of Load During Modeling Period
24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384

Export Reductions
Total Hrs. 134
Total MWh 141,769
Avg. MW 347.5

Total Hrs. 19

SCR Deployment

Total MWh 9,954
Avg. MW 24.4

Reserve Violations
Total Hrs. 68
Total MWh 103,933
Avg. MW 254.7
First Hour
with Viol. 69

Loss of Load

Total Hrs. 27
Total MWh 31,684
Avg. MW 77.7
First Hour

with Losses 165

September 2023
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Full Period Results Summary
Case Name: Scenario 4 - PD 2 High Outage

Case Summary
Derate (EFORd) Increase: High
Starting Storage: High Hours Exports Total MWh of
Renewables. Base Case Reduced Exports Reduced
' 800,000
Refill Contingency: Off 400
Loss of Gas Fired Gen. Off 300 600,000
Nuclear Contingency: Off » =
S
Plant Outage: None :|°: 200 131 g 400,000
. 141,769
Import Scenario: Net Zero 100 200,000
0 0
NYCA (A-K) NYCA (A-K)
Hours SCR/EDRP Deployed
40
30
4 19 19
320 1/
T
0 | | [
NYCA (A-K) Zones A-E Zone F Zones G-I ZoneJ Zone K
Hours with Reserve Violations
400
300
2
3 200
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100 60 51
35 17
0
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400
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Analysis Group, Inc.

Average Capacity Not Available
Due to Exhausted Fuel Inventory
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NYCA

Hourly Generation (MWh) by Fuel Group

Scenario 4 - PD 2 High Outage
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Zone K

Hourly Generation (MW) by Fuel Group
Scenario 4 - PD 2 High Outage
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NYCA

Quantity of Stored Fuel for Oil and Dual Fuel Units

Scenario 4 - PD 2 High Outage
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NYCA

Degree Days and Gas Available for Electric Generation 17-Day Modeling Period
Scenario 4 - PD 2 High Outage

70 - : -~ 3,500
65 1 - 3,000
2,926
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60 -+ E
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Day of Modeling Period
== Average EDD, NY State 4 Gas Available for Electric Generation

Notes:
[1] Weekends are shaded in gray.
[2] Effective degree day is defined as 65 degrees F - Temperature.
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NYCA

Emergency Actions and Lost Load Duration (MWh)

Scenario 4 - PD 2 High Outage
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NYCA

Lost Load Duration (MWh)

Scenario 4 - PD 2 High Outage
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Appendix E. Diagnostic Charts for Cases with Identified Reliability Risks
Case: Scenario 4 - PD 3 SENY Deactivation (Winter 2030/2031)
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Hourly Results Summary Case Summary
Case Name: Scenario 4 - PD 3 SENY Deactivation Derate (EFORd) Increase: Off
. . . Starting Storage: High
Load During Modeling Period Renewables. Base Case
40,000 Refill Contingency: off
= 30,000 Loss of Gas Fired Gen. Off
= 20,000 Nuclear Contingency: Off
10,000 Plant Outage: Roseton
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
Import Scenario: Net Zero
Export to ISO-NE Reduction During Modeling Period
1,500
Export Reductions
= 1,000 Total Hrs. 161
Z o Total MWh 160,422
n Avg. MW 393.2
0
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
SCR/EDRP Deployed During Modeling Period
1,500 SCR Deployment
1,000 Total Hrs. 15
§ Total MWh 4,381

500 Aﬂ Avg. MW 10.7
. A ,A A A n
144 168

0 24 48 72 96 120 192 216 240 264 288 312 336 360 384

NYCA Reserve Violations During Modeling Period Reserve Violations
3,000 Total Hrs. 75
Total MWh 121,217
= 2,000 Avg. MW 297.1
1,000 First Hour
with Viol. 69
0
0 24 48 72 9% 120 144 168 192 216 240 264 288 312 336 360 384
Loss of Load During Modeling Period
Loss of Load
15,000 Total Hrs. 34
10,000 Total MWh 33,875
’ Avg. MW 83.0
5,000 First Hour
with Losses 70
0 A '\.A ~ j\\_h.A A
0 24 48 72 9% 120 144 168 192 216 240 264 288 312 336 360 384
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Full Period Results Summary
Case Name: Scenario 4 - PD 3 SENY Deactivation

Case Summary
Derate (EFORd) Increase: Off
Starting Storage: High Hours Exports Total MWh of
Renewables. Base Case Reduced Exports Reduced
' 800,000
Refill Contingency: Off 400
Loss of Gas Fired Gen. Off 300 600,000
Nuclear Contingency: Off » =
S
Plant Outage: Roseton :|°: 200 161 g 400,000
160,422
Import Scenario: Net Zero 100 200,000
0 0
NYCA (A-K) NYCA (A-K)
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40
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NYCA

Hourly Generation (MWh) by Fuel Group

Scenario 4 - PD 3 SENY Deactivation
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Zone K

Hourly Generation (MW) by Fuel Group
Scenario 4 - PD 3 SENY Deactivation
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NYCA

Quantity of Stored Fuel for Oil and Dual Fuel Units

Scenario 4 - PD 3 SENY Deactivation
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NYCA

Degree Days and Gas Available for Electric Generation 17-Day Modeling Period
Scenario 4 - PD 3 SENY Deactivation
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Day of Modeling Period
== Average EDD, NY State 4 Gas Available for Electric Generation

Notes:
[1] Weekends are shaded in gray.
[2] Effective degree day is defined as 65 degrees F - Temperature.
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NYCA

Emergency Actions and Lost Load Duration (MWh)
Scenario 4 - PD 3 SENY Deactivation
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NYCA

Lost Load Duration (MWh)

Scenario 4 - PD 3 SENY Deactivation
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Appendix E. Diagnostic Charts for Cases with Identified Reliability Risks
Case: Scenario 4 - PD 4 Nuclear Station Outage (Winter 2030/2031)
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Hourly Results Summary Case Summary
Case Name: Scenario 4 - PD 4 Nuclear Station Outage Derate (EFORd) Increase: Off
d . deli iod Starting Storage: High
Loa Durlng Mode Ing Perio Renewables: Base Case
40,000 Refill Contingency: off
= 30,000 Loss of Gas Fired Gen. Off
= 20,000 Nuclear Contingency: On
10,000 Plant Outage: None
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
Import Scenario: Net Zero
Export to ISO-NE Reduction During Modeling Period
1,500
Export Reductions
= 1,000 Total Hrs. 187
Z o Total MWh 213,192
A Avg. MW 522.5
0
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
SCR/EDRP Deployed During Modeling Period
1,500 SCR Deployment
1,000 Total Hrs. 21
= Total MWh 8,673
= 500 Avg. MW 21.3
. A
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
NYCA Reserve Violations During Modeling Period Reserve Violations
3,000 Total Hrs. 135
Total MWh 253,680
= 2,000 Avg. MW 621.8
1,000 First Hour
with Viol. 54
0
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
Loss of Load During Modeling Period
Loss of Load
15,000 Total Hrs. 89
10.000 Total MWh 158,362
’ Avg. MW 388.1
5,000 First Hour
with Losses 67
. A Mo MANA AL AN
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
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Full Period Results Summary
Case Name: Scenario 4 - PD 4 Nuclear Station Outage

Case Summary

Derate (EFORd) Increase: Off E
Starting Storage: High Hours xports
Renewables: Base Case REdUCEd
Refill Contingency: Off 400
Loss of Gas Fired Gen. Off 300
Nuclear Contingency: On »

> 187
Plant Outage: None :|°: 200
Import Scenario: Net Zero 100

0
NYCA (A-K)

Hours SCR/EDRP Deployed

Total MWh of

Exports Reduced
800,000

600,000
N =
= 400,000
=

213,192
200,000

NYCA (A-K)

40
30
v 21
g 20 14 15
T 10 11 11
. I = 0 0 B
0
NYCA (A-K) Zones A-E Zone F Zones G-I ZoneJ Zone K
Hours with Reserve Violations
400
300
2
3 200 135
T 83 98 104
100
20
0
NYCA (A-K) Total East (F-K) SENY (G-K) NYC (J) Long Island (K)
Hours with Loss of Load
400
300
2
:E,; 200
89
100 68 58
. 4 7 7
) m ‘ ' m
NYCA (A-K) Zones A-E Zone F Zones G-I ZoneJ Zone K

Analysis Group, Inc.
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4,000

2,000

20,000
15,000

10,000

MWh

5,000

300,000
250,000
200,000
150,000
100,000
50,000
0

MWh

200,000
150,000
-
= 100,000
S
50,000

0

Average Capacity Not Available
Due to Exhausted Fuel Inventory

2,911
1,358
l 858 . 384 303
- | - —
NYCA (A-K)  Zones A-E Zone F Zones G-I Zone J Zone K
Total MWh SCR/EDRP Deployed
8,673
4,953
560 568 2,344
249
0 > = w2
NYCA (A-K)  Zones A-E Zone F Zones G-I Zone) Zone K
Total MWh of Reserve Violations
253,680
132,305
79,594 84,386
8,084
NYCA (A-K)  Total East (F-K)  SENY (G-K) NYC (J) Long Island (K)
Total MWh of Lost Load
158,362
86,658
68,982
I 381 1,147 l 1,195
NYCA (A-K)  Zones A-E Zone F Zones G-I ZoneJ Zone K
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Zone
Hourly Generation (MW) by Fuel Group

Scenario 4 - PD 4 Nuclear Station Outage
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NYCA

Quantity of Stored Fuel for Oil and Dual Fuel Units

Scenario 4 - PD 4 Nuclear Station Outage
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NYCA

Degree Days and Gas Available for Electric Generation 17-Day Modeling Period
Scenario 4 - PD 4 Nuclear Station Outage
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; ; 2,927
§ 5 2,804
60 ’ | 3z
; - 2,500 &
2,436 =
@ - 2,274 2
g ] | s
1 -t
% ; : - 2,000 ©
5 1,915 i 1,900 2
A 50 - g i G
g i | £
2 4sg - 1539 ; : LRA - 1,500 8
S 145 i 1,395 1,401 w
M4 : i 1,261 1,304 8
s i &
i 1,033 ; 1,025 L 1,000 >
i 3-day ' ’ =
40 - : 880 colg Snap : o
35 A i i - 500
30 1 1 1 1 II 1 1 II 1 1 1 1 1 1 1 1 O
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
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== Average EDD, NY State 4 Gas Available for Electric Generation

Notes:
[1] Weekends are shaded in gray.
[2] Effective degree day is defined as 65 degrees F - Temperature.
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NYCA

Emergency Actions and Lost Load Duration (MWh)
Scenario 4 - PD 4 Nuclear Station Outage
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NYCA

Lost Load Duration (MWh)

Scenario 4 - PD 4 Nuclear Station Outage
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Appendix E. Diagnostic Charts for Cases with Identified Reliability Risks
Case: Scenario 4 - PD 5 No Truck Refill (Winter 2030/2031)
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Hourly Results Summary
Case Name: Scenario 4 - PD 5 No Truck Refill

40,000
= 30,000
2 20,000

10,000

1,500
= 1,000

500

1,500

1,000

MW

500

3,000
2,000

1,000

15,000
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5,000

Analysis Group, Inc.

Load During Modeling Period

Case Summary

Derate (EFORd) Increase:
Starting Storage:
Renewables:

Refill Contingency:

Loss of Gas Fired Gen.
Nuclear Contingency:

Plant Outage:

Import Scenario:

off
High
Base Case
No Trucks
Off
off

None

Net Zero

24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
Export to ISO-NE Reduction During Modeling Period
24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
SCR/EDRP Deployed During Modeling Period
24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
NYCA Reserve Violations During Modeling Period
24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
Loss of Load During Modeling Period
AN . N A A
24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384

Export Reductions
Total Hrs. 146
Total MWh 149,652
Avg. MW 366.8

Total Hrs. 19

SCR Deployment

Total MWh 8,168
Avg. MW 20.0

Reserve Violations
Total Hrs. 69
Total MWh 112,159
Avg. MW 274.9
First Hour
with Viol. 69

Loss of Load

Total Hrs. 31
Total MWh 34,821
Avg. MW 85.3
First Hour

with Losses 165

September 2023
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Full Period Results Summary
Case Name: Scenario 4 - PD 5 No Truck Refill

Case Summary

Derate (EFORd) Increase: Off
Starting Storage: High
Renewables: Base Case
Refill Contingency: No Trucks
Loss of Gas Fired Gen. Off
Nuclear Contingency: Off
Plant Outage: None
Import Scenario: Net Zero

Hours

400

300

200

100
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40
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20
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19
16 16
’ I I I
0

NYCA (A-K) Zones A-E
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Reduced Exports Reduced
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s
146 S 400,000
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200,000
0
NYCA (A-) NYCA (A-K)
14

|

Zone F Zones G-I ZoneJ Zone K
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400
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2
3 200
I
100 63 18 54 47 .
0
NYCA (A-K) Total East (F-K) SENY (G-K) NYC (J) Long Island (K)
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-
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S
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0
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Due to Exhausted Fuel Inventory
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NYCA

Hourly Generation (MWh) by Fuel Group

Scenario 4 - PD 5 No Truck Refill
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Zone

Hourly Generation (MW) by Fuel Group
Scenario 4 - PD 5 No Truck Refill

12,000 -~

10,000 -

- 8,000 -

=

2

b -]

©

]

—

2 6,000

©

c

2

End

o

)

c

)

o

4,000
2,000

0

I Imports [ Other (Incl. Battery) Solar . \Wind
Transfers To/From Other Zones s Gas Only Dual Fuel on Gas s Dual Fuel on Oil
Qil Only mmmm SCR/EDRP e 0ad e

Load w/ Charging

Analysis Group, Inc. Appendix E - Diagnostic Charts



Fuel and Energy Security in New York State September 2023

Zone K

Hourly Generation (MW) by Fuel Group
Scenario 4 - PD 5 No Truck Refill
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NYCA

Quantity of Stored Fuel for Oil and Dual Fuel Units

Scenario 4 - PD 5 No Truck Refill
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NYCA

Degree Days and Gas Available for Electric Generation 17-Day Modeling Period
Scenario 4 - PD 5 No Truck Refill
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== Average EDD, NY State 4 Gas Available for Electric Generation

Notes:
[1] Weekends are shaded in gray.
[2] Effective degree day is defined as 65 degrees F - Temperature.
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NYCA

Emergency Actions and Lost Load Duration (MWh)
Scenario 4 - PD 5 No Truck Refill
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NYCA

Lost Load Duration (MWh)

Scenario 4 - PD 5 No Truck Refill
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Appendix E. Diagnostic Charts for Cases with Identified Reliability Risks
Case: Scenario 4 - PD 6 No Barge Refill (Winter 2030/2031)
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Hourly Results Summary Case Summary
Case Name: Scenario 4 - PD 6 No Barge Refill Derate (EFORd) Increase: Off
d . deli iod Starting Storage: High
Loa Durlng Mode Ing Perio Renewables: Base Case
40,000 Refill Contingency: No Barge
= 30,000 Loss of Gas Fired Gen. Off
= 20,000 Nuclear Contingency: Off
10,000 Plant Outage: None
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
Import Scenario: Net Zero
Export to ISO-NE Reduction During Modeling Period
1,500
Export Reductions
= 1,000 Total Hrs. 248
Z o Total MWh 244,902
A Avg. MW 600.2
0
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
SCR/EDRP Deployed During Modeling Period
1,500 SCR Deployment
1,000 Total Hrs. 20
= Total MWh 9,418
= 500 ’\ N\ m Avg. MW 23.1
0
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
NYCA Reserve Violations During Modeling Period Reserve Violations
3,000 Total Hrs. 118
Total MWh 226,680
5 2,000 Avg. MW 555.6
1,000 First Hour
with Viol. 69
0
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
Loss of Load During Modeling Period
Loss of Load
15,000 Total Hrs. 101
10.000 Total MWh 158,006
’ Avg. MW 387.3
5,000 First Hour
0 ~ ~
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
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Full Period Results Summary
Case Name: Scenario 4 - PD 6 No Barge Refill

Case Summary
Derate (EFORd) Increase: Off
Starting Storage: High Hours Exports Total MWh of
. Reduced Exports Reduced Average Capacity Not Available
Renewables: Base Case
800,000 Due to Exhausted Fuel Inventory
) . 400
Refill Contingency: No Barge
Loss of Gas Fired Gen. Off 300 548 600,000 10,000
Nuclear Contingency: Off » = 8,000
3
Plant Outage: None :|°: 200 g 400,000 244,902 = 6,000 4188
= :
Import Scenario: Net Zero 100 200,000 4,000 3,036
2,000 405 5 453 . 289
NYCA (A-K
(AK) NYCA (A-K) NYCA (A-K) ZonesA-E  ZoneF  ZonesG-l Zone ) Zone K
Hours SCR/EDRP Deployed Total MWh SCR/EDRP Deployed
40 20,000
30
15,000
g 20 20 19 18 < 9,418
0 13 = 10,000 8,091
T =
10
2 5,000
I I - 0 . I I 1,008 103 0 216
O 0 | -
NYCA (A-K)  Zones A-E Zone F Zones G-I Zone ) Zone K NYCA (A-K)  Zones A-E Zone F Zones G-I Zone J Zone K
Hours with Reserve Violations Total MWh of Reserve Violations
400 250,000 226,680
200,000
300 147,989
» < 150,000 124,087
3 200 150 s 90,139
T 118 a3 108 S 100,000
100
12 50,000 5,398
0 0
NYCA (A-K) Total East (F-K) SENY (G-K) NYC (J) Long Island (K) NYCA (A-K)  Total East (F-K)  SENY (G-K) NYC (J) Long Island (K)
Hours with Loss of Load Total MWh of Lost Load
400 200,000
158,006 150,173
300 150,000
2 K=
3 200 = 100,000
T 101 99 =
100 50,000
. 10 0 1 . 5 7,157 0 49 627
0 — —_— 0 —
NYCA (A-K) ~ Zones A-E Zone F Zones G-I ZoneJ Zone K NYCA (A-K) ~ Zones A-E Zone F Zones G-I Zone Zone K
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NYCA

Hourly Generation (MWh) by Fuel Group

Scenario 4 - PD 6 No Barge Refill
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Zone

Hourly Generation (MW) by Fuel Group

Scenario 4 - PD 6 No Barge Refill
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Zone K

Hourly Generation (MW) by Fuel Group
Scenario 4 - PD 6 No Barge Refill
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NYCA

Quantity of Stored Fuel for Oil and Dual Fuel Units

Scenario 4 - PD 6 No Barge Refill
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NYCA

Degree Days and Gas Available for Electric Generation 17-Day Modeling Period
Scenario 4 - PD 6 No Barge Refill
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== Average EDD, NY State 4 Gas Available for Electric Generation

Notes:
[1] Weekends are shaded in gray.
[2] Effective degree day is defined as 65 degrees F - Temperature.
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NYCA

Emergency Actions and Lost Load Duration (MWh)
Scenario 4 - PD 6 No Barge Refill
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NYCA

Lost Load Duration (MWh)

Scenario 4 - PD 6 No Barge Refill
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Appendix E. Diagnostic Charts for Cases with Identified Reliability Risks
Case: Scenario 4 - PD 7 No Refill (Winter 2030/2031)
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Hourly Results Summary Case Summary
Case Name: Scenario 4 - PD 7 No Refill Derate (EFORd) Increase: Off
. . . Starting Storage: High
Load During Modeling Period Renewables. Base Case
40,000 Refill Contingency: No Refill
= 30,000 Loss of Gas Fired Gen. Off
= 20,000 Nuclear Contingency: Off
10,000 Plant Outage: None
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
Import Scenario: Net Zero
Export to ISO-NE Reduction During Modeling Period
1,500
Export Reductions
= 1,000 v Total Hrs. 253
Z o Total MWh 264,001
A Avg. MW 647.1
0
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
SCR/EDRP Deployed During Modeling Period
1,500 SCR Deployment
1,000 Total Hrs. 21
§ Total MWh 8,309

500 ’\ Aﬂ l ” Avg. MW 204
0
44 168 192 216

0 24 48 72 96 120 1 240 264 288 312 336 360 384

NYCA Reserve Violations During Modeling Period Reserve Violations
3,000 Total Hrs. 139
Total MWh 278,737
> 2,000 Avg. MW 683.2
1,000 First Hour
with Viol. 69
0
0 24 48 72 9 120 144 168 192 216 240 264 288 312 336 360 384
Loss of Load During Modeling Period
Loss of Load
15,000 Total Hrs. 109
10,000 Total MWh 273,290
’ Avg. MW 669.8
5,000 First Hour
with Losses 165
0 A /\ A ,/\/ U\/ \ I \ / \ ~
0 24 48 72 9% 120 144 168 192 216 240 264 288 312 336 360 384
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Full Period Results Summary
Case Name: Scenario 4 - PD 7 No Refill

Case Summary
Derate (EFORd) Increase: Off
Starting Storage: High Hours Exports Total MWh of
Renewables. Base Case Reduced Exports Reduced
' 800,000
Refill Contingency: No Refill 400
Loss of Gas Fired Gen. Off 300 600,000
253
Nuclear Contingency: Off » =
S
Plant Outage: None 8 200 § 400,000 264,001
Import Scenario: Net Zero 100 200,000
0 0
Hours SCR/EDRP Deployed
40
30
»n 21
3 20 18 16 16
T
2 0
O |
NYCA (A-K) Zones A-E Zone F Zones G-I ZoneJ Zone K
Hours with Reserve Violations
400
300
2
3 200 139 155
£ 105 127
100 43
0
NYCA (A-K) Total East (F-K) SENY (G-K) NYC (J) Long Island (K)
Hours with Loss of Load
400
300
2
3 200
109 107
100
- . - N :
0 — —_— |
NYCA (A-K) Zones A-E Zone F Zones G-I ZoneJ Zone K

Analysis Group, Inc.

September 2023

Average Capacity Not Available
Due to Exhausted Fuel Inventory
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300,000 278,737
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0
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300000 273,290
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NYCA

Hourly Generation (MWh) by Fuel Group
Scenario 4 - PD 7 No Refill
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Zone K

Hourly Generation (MW) by Fuel Group
Scenario 4 - PD 7 No Refill
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NYCA

Quantity of Stored Fuel for Oil and Dual Fuel Units

Scenario 4 - PD 7 No Refill
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NYCA

Degree Days and Gas Available for Electric Generation 17-Day Modeling Period
Scenario 4 - PD 7 No Refill
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== Average EDD, NY State —4==Gas Available for Electric Generation

Notes:
[1] Weekends are shaded in gray.
[2] Effective degree day is defined as 65 degrees F - Temperature.

Analysis Group, Inc. Appendix E - Diagnostic Charts



Fuel and Energy Security in New York State September 2023

NYCA

Emergency Actions and Lost Load Duration (MWh)

Scenario 4 - PD 7 No Refill
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NYCA

Lost Load Duration (MWh)

Scenario 4 - PD 7 No Refill
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Appendix E. Diagnostic Charts for Cases with Identified Reliability Risks
Case: Scenario 4 - PD 8 Non-Firm Gas Unavailable (F-K) (Winter 2030/2031)
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Hourly Results Summary Case Summary
Case Name: Scenario 4 - PD 8 Non-Firm Gas Unavailable (F-K) Derate (EFORd) Increase: Off
. . . Starting Storage: High
Load During Modeling Period Renewables. Base Case
40,000 Refill Contingency: off
= 30,000 Loss of Gas Fired Gen. F-K
= 20,000 Nuclear Contingency: Off
10,000 Plant Outage: None
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
Import Scenario: Net Zero
Export to ISO-NE Reduction During Modeling Period
1,500

= 1,000
3
500
0
0 24 48 72 96 120 144 168 192

SCR/EDRP Deployed During Modeling Period

Export Reductions
Total Hrs. 288
Total MWh 328,658
Avg. MW 805.5
4 28

216 240 26 8 312 336 360 384

1,500 SCR Deployment
1,000 Total Hrs. 21
= Total MWh 7,335
2 0 [L Avg. MW 18.0
0
0 24 48 72 9% 120 144 168 192 216 240 264 288 312 336 360 384
NYCA Reserve Violations During Modeling Period Reserve Violations
3,000 Total Hrs. 204
Total MWh 429,651
= 2,000 Avg. MW 1,053.1
1,000 First Hour
with Viol. 29
0
0 24 48 72 9 120 144 168 192 216 240 264 288 312 336 360 384

Loss of Load During Modeling Period

Loss of Load
15,000 Total Hrs. 138
Total MWh 450,457

10,000
Avg. MW 1,104.1
5,000 First Hour
with Losses 65
0 N a A a
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 384
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Full Period Results Sum