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“%/ Two-Step Approach for Distributed Solar in Long Term Load Forecast

Step 1 (gather data/update historical loads): To
account for the historical impacts of distributed solar
generation, UL back-casts hourly values by zone. These
estimates are then added to the unrestricted load used in
PJM load models.
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Step 2 (adjust forecast): For forecasted values of

distributed solar capacity, PJM contracts with IHS Markit A /

to develop a distributed solar generation forecast specific V=7

to the PJM region. PJM then uses the state-level forecast \ l \/ / V

to derive a zonal capacity at peak. Those values are then

subtracted from the forecast created with solar addbacks. \ I %
V

UL Solar
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= nrestricted Load |

Unrestricted Load with Solar Addbacks - Step 1

IHS Markit PIM / \

’ Unrestricted Forecast with No Treatment of Solar

state level solar converts to zonal
forecast additions solar peak impact

Unrestricted Forecast Less Solar Forecast at Peak - Step 2
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é/ Historical GATS Installations

Historical Nameplate Capacity of Distributed Solar Generation (MW - AC)

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
AE 0.1 04 16 43 56 18 247 451 9.7 1293 1544 186.3 2203 2815 3358 4038 4553 5100 5445
AEP 00 00 00 00 00 0.1 03 05 135 173 231 291 356 303 447 458 678 749 822 1418
APS 00 00 00 00 00 00 00 00 00 0.1 0.1 10 51 14 165 206 303 556 976 1280 1280 1386 1502 1789
ATSI 00 00 00 0.1 01 0.1 02 05 53 191 365 443 479 532 596 892 938 1014 120 1183
BGE 00 00 00 0.1 16 35 89 230 400 538 87 162.1 2592 2963 3257 3118 4291 4669
COMED 0.0 00 0.1 01 0.1 02 02 02 02 03 09 13 240 250 259 23 332 438 504 1013 263.3 4588
DAYTON 00 00 0.1 05 22 89 11 126 170 175 175 239 391 391 391
DPL 00 0.0 00 00 00 00 00 03 08 22 48 80 334 617 833 98.3 1287 1596 1826 2135 2398 2139 2809
DQE 00 00 00 00 00 00 06 11 36 44 43 48 66 16.1 193 210 228 218
DUKE 01 0.1 0.1 0.1 01 0.1 01 01 0.1 03 06 17 6.1 114 19 133 163 158 159 %4 249 241 242
EKPC 00 00 00 01 01 0.1 02 03 05 06 11 10 10 10 109
JCPL 0.0 00 0.1 09 18 54 14 154 241 372 66.4 161.9 2362 2987 3553 4083 4863 519.1 5047 695.9 24 8112
METED 00 00 00 00 00 0.1 0.1 0.1 02 15 132 327 352 359 36.9 384 428 512 546 652 742 920
PECO 00 00 0.0 00 0.1 02 03 03 05 06 09 35 155 335 440 487 495 513 64.7 172 836 922 1083 197
PENLC 00 00 00 00 00 00 00 00 00 03 13 40 45 50 bl 57 68 71 8 88 10 143
PEPCO 00 00 00 01 02 05 34 6.5 136 219 412 606 116.3 2094 2606 3035 3462 4345 4793
PL 00 00 0.1 02 25 290 67.3 4 802 824 937 1075 1204 1345 1477 1707 1949
PS 0.0 03 05 06 11 47 144 214 324 654 115.7 2640 4148 5077 5475 598.2 6928 756.6 895.6 989.7 11191 12452
RECO 00 00 00 00 00 0.1 0.1 09 10 16 21 50 10 122 125 129 138 148 16.1 184 265 292
UGl 00 01 02 04 04 04 05 04 05 05 04 05 05 05
VEPCO 00 00 00 00 00 00 00 00 0.1 02 06 29 45 13 255 109.7 269.1 543.1 566.5 708.7 8053 9923 1,102.1
PIMRTO 00 04 0.1 05 09 21 39 127 N7 4538 764 1521 3425 7983 1277 14934 17938 2319.3 3149.5 3555.6 4161.0 4755.0 5621.1 6380.2

Note: All years except for 2021 are based on calendar year, 2021 is through 8/31/2021
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‘é/ IHS Forecast Scenarios
IHS produces three scenarios; PJM will use Scenario 2 — Base case (NEM Reform) in the 2022 Load Forecast

Solar PV BTM Additions for PJM Region of States
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‘é/ IHS Forecast

Distributed Solar Generation Forecast by State
IHS Scenario 2 — NEM Reform
PJM Region Only
Annual Additions of Nameplate Capacity

2022 2023 2024 2025 2026 2027 2028 2028 2030 2031 2032 2033 2034 2035 2036 2037

DC 285 30.2 30.7 244 132 93 96 106 119 92 6.7 56 26 6.8 53 53
DE 245 129 148 11 1.8 127 127 16.8 473 85.1 M9 89.6 78.1 60.3 58.0 a7
IL 2419 2238 2010 15141 1214 1338 144 4 143.3 1579 1577 1545 120.8 1245 1415 1289 1305
IN b2 6.5 50 42 38 41 70 8.0 78 56 58 58 58 7.0 7.1 72
KY 23 21 20 14 28 40 29 638 69 6.0 71 71 70 70 70 69
MD 1398 150.7 1246 78.9 69.2 1013 1461 2046 2101 2781 298.8 296.5 2950 2935 2194 2145
M 13 13 12 10 07 08 14 19 22 20 21 41 43 54 57 59
NC 938 6.9 5.1 3.0 14 13 18 23 3.2 42 6.0 6.1 6.0 6.0 8.2 8.7
NJ 2326 2633 2528 2176 178.7 1531 1320 1178 1525 165.7 1741 171.2 1447 167.7 2183 2172
OH 1658 1599 M3 447 418 378 359 408 437 35.0 39.0 516 56.8 60.9 620 98.5
PA 922 928 809 614 958 58.5 63.0 738 787 756 96.8 1232 1233 1194 107 849
TN 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
VA 2037 1527 1046 af 9 1305 1536 1548 1864 160.2 1235 100.0 749 69.6 295 64.6 64.2
Wwv "y 121 18 "y 84.8 1164 1278 1373 138.8 826 40 4 245 253 30.2 39.3 39.2
Total 1,188.3 1,115.1 945.8 668.4 7159 786.8 8422 9484 10212 10303 10232 981.0 943.0 965.2 925.6 90089
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é/ Comparison of Forecasts

Distributed Solar Generation Forecast of Additions by State
Comparison of 2021 and 2022 Forecast

2022 Forecast (Scenario 2 NEM Reform) 2021 Forecast (Scenario 2 NEM Reform) Percent Change

2022 2023 2024 2025 2022 2023 2024 2025 2022 2023 2024 2025
DC 285 30.2 30.7 244 243 218 193 276 17% 38% 59% -12%
DE 245 129 148 11 222 192 179 177 10% -33% -18% -37%
IL 2419 2238 2010 1511 1392 1408 1402 1025 4% 59% 43% 47%
IN 52 65 50 42 39 39 27 37 32% 65% 89% 13%

KY 23 21 20 14 41 38 34 14 -45% -46% 43% 1%
MD 1398 1507 1246 78.9 2107 2126 2167 254 1 -34% -29% 43% 69%
Ml 13 13 12 10 07 06 06 06 83% 107% 95% 58%
NC 88 6.9 5.1 30 6.9 5.1 34 16 42% 35% 48% 85%
NJ 2326 2633 2528 2176 2739 2330 2113 195 -15% 13% 20% 14%
OH 1658 1599 M3 47 819 718 59.3 299 102% 123% 88% 49%
PA 922 928 809 614 852 721 618 352 8% 29% 31% T4%

TN 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

VA 2037 1527 1046 579 1869 1900 1849 1795 9% -20% 43% 68%
Wv "7 121 118 "7 28 19 20 36 319% 527% 480% 224%
Total 1,159.3 1,115.1 9458 668.4 1,042.7 976.7 9237 849.1 1% 14% 2% -21%
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Distributed Solar Generation Forecast by Zone
Cumulative Additions of Nameplate Capacity

IHS Forecast

2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037
294 626 943 1215 1439 163.0 1794 1941 2130 2335 2551 276.2 2940 3147 3415 368.1
1051 2013 2706 307.3 396 4351 607.8 7337 857 4 9407 10007 10550 11108 11715 12383 13040
414 826 74 1425 2037 2852 378.0 4845 0026 679.7 7511 8174 8837 9514 10125 10707
67.5 1327 1785 197.7 2156 2320 247 8 2658 2850 300.7 3186 3421 367.5 394.3 4209 4457
69.3 1444 2066 246.1 2809 3321 406.1 5101 617.2 7595 9128 10655 12180 13701 14842 15961
2419 465.7 666.7 817.8 9393 10731 12175 13608 15187 16764 18309 19517 20762 22177 23466 24771
179 351 471 019 96.4 60.5 644 68.8 735 73 815 8r.1 932 999 106.6 1130
37.8 64.6 90.8 100.2 1277 1501 176.6 2127 279.7 3905 509.9 626.9 7322 819.7 898.2 976.0

82 16.6 239 294 345 398 455 520 59.1 66.0 47 858 96.8 1075 1166 1242
241 475 64.0 70.8 775 83.8 904 97.8 105.7 22 1195 128.7 1386 1492 160.0 170.3
12 24 34 42 9.7 79 "1 148 185 218 256 295 333 371 41.0 447
67.3 1437 2171 280.3 3324 3770 4155 4500 4947 5433 594 4 644.8 687 4 736.9 801.3 865.6
95 191 25 338 396 457 522 59.7 68.0 T 86.0 99.0 1120 1246 1354 1444
236 47 4 68.1 83.8 98.0 129 128.8 147.0 166.9 186.0 2104 2413 2723 302.3 3279 3491
104 208 29 36.8 431 437 6.8 64.9 737 823 933 1073 1213 1350 146.6 156.3
70.4 1456 2132 260.9 2943 333.0 3846 4536 525.0 612.2 7019 789.1 8723 9586 10231 10857
243 487 700 86.2 1009 1164 1331 1521 1730 1931 2189 2518 28438 316.7 3440 366.8
1316 2805 4236 5467 647.8 734.3 809.0 8756 9618 10555 11538 12506 13323 14270 15502 16729
43 92 138 177 210 237 26.1 282 309 338 36.9 39.8 424 453 490 927
0.6 12 18 22 26 3.0 34 39 44 49 55 6.4 72 8.0 8.6 92
1733 3029 3921 4416 548.1 673.1 7996 9521 10845 11883 12751 13418 14041 14583 15189 15796
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“%/ Historical and IHS Namenplate Capacity

Distributed Solar Generation Forecast by Zone
Cumulative Nameplate Capacity

Includes Historical Degraded Values and IHS Forecast
2022 2023 2024 2025 2026 2027 2028 2029 2030 203 2032 2033 2034 2035 2036 2037

AE o696 598.4 6259 648.9 667.0 6819 6942 7047 7196 736.1 7536 7707 7846 8.3 8242 8469
AEP 2457 340.8 4090 4446 5278 630.2 7418 866.7 9893 10716 11305 11837 12386 12982 13640 14287
APS 2189 2587 2920 3158 3756 455.7 5472 6523 7590 8449 9150 9799 10449 11113 11711 12280
ATSI 184.8 2491 2939 322 3292 447 3596 376.7 395.0 4099 4269 4495 4740 500.0 525.8 5497

BGE 9325 603.8 6624 698.3 7295 77 8475 9480 10516 11903 13402 14895 16386 17874 18981 20067
COMED 697.0 9172 11145 12621 13800 15103 16512 17910 19454 20997 22509 23683 24895 26276 27533 28805
DAYTON 56.7 736 853 898 940 ar7 1013 1054 100.8 1133 1173 1226 1284 1348 1413 1474

DPL 316.4 3410 365.1 381.2 3976 4178 4422 476.1 5410 6497 7671 8819 9853 10707 11472 12231
DQE 356 437 o0.8 6.1 61.0 66.1 716 79 848 914 999 1108 1217 1322 1410 1484
DUKE 481 713 876 94.2 100.7 106.9 132 1205 1282 1345 M6 1506 1604 170.8 1814 1916
EKFC 121 131 141 148 16.2 18.3 214 250 286 318 356 394 432 469 506 54.3

JCPL 8721 9420 10090 10659 11116 11500 11824 12107 12493 12919 13370 13814 14182 14618 15205 15790
METED 1008 1097 173 1229 1280 1334 1392 146.0 1536 160.8 1703 1826 1949 2069 217.0 2254
PECO 1424 165.2 1850 199.7 2130 2269 2420 2502 278.2 296.4 3199 350.0 380.2 4093 4339 454 4
PENLC 245 349 438 50.6 96.8 63.2 702 782 8ro 955 106.3 120.2 1342 1477 159.2 168.9
PEPCO 5459 617.3 681.1 7250 7547 789.8 83r.7 903.1 9709 10545 11407 12244 13041 13870 14480 15072

PL 2176 2404 2602 27459 288.1 3021 373 3349 354 3 373.0 397 3 4288 460.3 4309 516.8 938.2
PS 13668 15059 16391 17525 18440 19210 19861 20433 21202 22046 22937 23814 24540 25397 26541 27679
RECO 33.3 379 423 46.0 490 516 53.7 556 58.0 60.7 636 66.4 68.7 M3 749 784
UGl 11 17 23 27 3.1 34 39 43 49 54 6.0 6.8 76 8.4 9.1 96

VEPCO 12666 13874 14679 15088 16068 17233 18414 19856 21097 22053 22840 23425 23969 24432 24958 254838
PJMRTO 74885 8553.0 94485 100671 10,7336 114714 122650 13,1651 14,1385 15121.3 16,0973 17,0316 179282 18,8474 19,7274 20,583.0
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é/ Using Weather Rotation for Solar

« Starting in the 2020 forecast PJM uses the weather rotation for solar
estimates. A daily capacity factor linked to the historical UL data will be
used. Hour ending 17 will be used for the summer.

RTO July Solar Adjustment (MW)
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Distributed Solar Generation 2022 Forecast by Zone

Capacity in July
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Behind the Meter Battery Storage
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‘é/ Behind the Meter Battery Forecast

e Starting this year, PJM will use a battery forecast for use in conjunction with
the distributed solar forecast.

« The full amount of battery forecast will be used when incorporating into the
forecast — the assumption being the battery will be fully charged so it is
available at peak.

=« Solar Production
== [acility Output
Battery Charging [
| Battery Discharging

&~ Pook
output
shifting

Morning Afternoon Midnight
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é/ IHS Battery Forecast

Behind the Meter Battery Forecast by Zone

Annual Additions of Nameplate Capacity
2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037

AE 01 03 05 03 03 04 05 07 10 09 10 09 09 11 13 15
AEF 05 0.9 13 12 12 16 19 26 33 33 39 45 53 6.3 75 90
APS 03 06 08 07 06 08 10 14 17 25 29 33 38 42 41 45
ATSI 02 05 0.6 0.6 0.6 08 10 13 17 17 2.1 23 28 35 43 52
BGE 02 038 12 09 06 038 11 18 24 9.3 6.0 6.8 75 83 74 81

COMED 0.9 20 26 2.1 20 26 35 42 52 6.2 74 7.1 72 93 13 139
DAYTON 01 01 02 01 02 02 03 03 04 04 05 06 07 09 11 14
DPL 02 04 05 04 0.3 04 05 0.7 09 22 22 24 25 26 22 25
DQE 01 01 02 02 02 02 03 03 04 05 06 07 038 038 08 09
DUKE 0.1 02 02 02 02 0.3 04 05 0.6 0.6 08 0.9 10 13 16 20
EKPC 00 00 00 00 00 00 01 01 01 01 01 01 01 01 01 01
JCPL 0.3 08 1.1 08 0.7 09 12 17 23 22 23 2.1 22 25 3.0 37
METED 01 02 02 02 02 02 03 04 05 06 07 038 09 09 10 10
PECO 02 04 0.6 0.6 05 0.6 0.7 10 12 14 17 19 22 22 23 25
PENLC 01 02 02 03 02 03 03 04 06 06 08 08 10 10 10 1.1
FPEFCO 02 08 1.1 09 0.6 08 10 16 2.1 35 39 43 44 47 41 45
FL 02 04 06 06 05 06 038 10 13 14 18 20 23 24 24 26
PS 05 15 2.1 15 13 17 23 33 44 43 45 41 43 48 58 70
RECO 00 00 01 00 00 01 01 01 01 01 01 01 01 01 02 02
UGl 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1
VEPCO 038 16 24 22 22 29 34 48 6.2 72 86 938 13 121 143 175
PJM RTO 5.1 1.7 16.5 14.0 12.7 16.0 204 28.3 36.5 451 52.0 55.5 61.6 69.4 75.9 89.3
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Total PIM Nameplate

2,500

25,000

2,000

20,000

Aseneg (MIN) =1e|dawen pajjeisu|

: :

15,000
10,000

1810 (MIA) 21e|daweN pajlelsul

500

0

Behind the Meter Solar (LHS)

5,000
0

£LE0T
9€0¢
S€0T
eone
€€0T
¢ene
Te0e
0€0¢
620¢
870t
£20T
9¢0¢
§5¢0T
e
£€C0¢
(44114
TZoe
0¢0¢
6T0C
8T0¢
£LT0T
910¢
ST0T
10T
€T0¢
1ot
110¢
0T0?
6002
800¢
£00T
9002
5002
00t
€00¢
ooz
T00C
000¢
6661
866T

s Behind the Meter Battery (RHS)

PJM © 2021

©
5
>
o
£
[®]
S
£
g




é/ Areas of Focus in 2022

* Increased penetration of solar impacting monthly peak shift from
July to August

* Hourly model framework to include solar and battery hourly
shape

« Shift in daily peak hour in some zones from hour ending 17 to
hour ending 18
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g/ Contact

Molly Mooney

molly.mooney@pjm.com

Load Analysis_Team@pjm.com

Member Hotline

Distributed Solar and Battery Update (610) 666 — 8980
(866) 400 — 8980

custsve@pjm.com
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