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é/ Distributed Solar Generation

« Distributed solar generation:

— Are not PJM grid- interconnected (i.e. non-wholesale)
— Does not go through the full interconnection queue process
— Does not offer as capacity nor energy resources
— Nets directly with the load in terms of data submissions
« Either at a customer site or via the distribution system
— Does not provide metered production data
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2 Long Term Forecast: Process Review

PJM uses a two-step approach to address distributed solar generation in the long term load forecast.

. Step 1 (current process): S N S .
To account for the historical impacts of distributed solar generation,
PJM back-casts hourly values by zone. These estimates are then
added to the unrestricted load used in PJM load models.
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2 Long Term Forecast: Process Review

PJM uses a two-step approach to address distributed solar generation in the long term load forecast.
. Step 2:
For forecasted values of distributed solar capacity, PJM contracts with IHS Energy to develop a
distributed solar generation forecast specific to the PJM region. PJM then uses the state-level
forecast to derive a zonal solar impact at peak.
Those values are then subtracted from the forecast crﬁgated with solar addbacks.
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é/ Lona Term Forecast: Process Review

RTO Forecast lllustrating the Two-Step Approach
PJM RTO Summer Peak
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Cumulative Nameplate Capacity
Includes Historical Degraded Values and IHS Forecast

Historical and IHS Nameplate Capacity

Distributed Solar Generation Forecast by Zone

2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033
AE 3736 4133 4547 4834 500.2 5134 516.8 5156 5172 520.2 523.1 526.0 5289 5317 5345 537.2
AEP 82.3 1327 216.3 365.2 486.8 5984 675.7 692.2 706.4 7266 7510 7785 807 1 8396 879.8 9286
APS 169.6 217 296.0 360.2 4109 4518 4772 4798 4850 4918 4999 5118 5272 546.0 571.0 598.2
ATSI 106.0 1317 1852 2914 3552 3872 405.1 4106 4135 4215 4319 4425 4537 465.3 4819 504 4
BGE 4432 5922 763.7 8921 9821 10697 11072 11066 11088 11136 11248 11431 11666 11913 12262 12608
COMED 56.3 772 1139 1744 2334 2759 309.2 330.2 3400 497 3614 3614 4157 4439 4836 5183
DAYTON 210 274 416 707 879 96.7 1018 1034 104.2 106.3 1091 119 1146 174 1213 126.9
DPL 208.8 2358 2705 3017 3276 3533 362.3 360.6 359 4 3586 3587 3598 3617 363.7 3732 382.8
DQE 225 313 420 544 64.3 676 68.1 68.3 69.6 M2 728 754 793 845 90.9 98.3
DUKE 20.8 30.5 51.8 95.1 1211 1353 1441 146.7 1481 1518 156.5 161.2 165.9 1704 176.8 1856
EKPC 1.7 3.7 70 105 14.8 221 30.3 31.3 336 36.4 39.2 419 452 471 487 504
JCPL 613.3 706.2 802.8 8701 8104 0426 952.3 951.5 957.0 965.6 9742 9828 991.3 9997 10080 1,016.2
METED 60.0 69.4 807 LR 1044 1077 1079 108.0 109.0 1106 121 1146 1186 1241 130.9 138.8
PECO 100.2 1251 1550 1898 2176 2265 2275 2280 2312 2356 2399 2469 2576 2721 289.8 3104
PENLC 176 284 413 56.4 68.4 7124 730 734 750 7o 790 821 86.8 93.0 1006 1094
PEFCO 365.9 4810 614.2 7151 787y 855.1 887.1 889.0 890.8 894.3 9021 9146 930.8 947.8 971.8 9956
PL 1471 1712 2004 2343 2614 2698 2704 2705 2733 2773 2812 2877 2979 3118 3289 348.8
PS 9361 11177 13076 14410 15218 15867 16076 16080 16207 16396 16584 16770 16955 17138 17317 17495
RECO 208 270 335 38.1 409 431 439 440 445 452 459 46.6 473 480 487 494
UGl 11 17 25 33 40 42 43 43 44 45 46 48 50 54 58 6.3
VEPCO 7186 8590 10276 12399 14383 16370 17588 17611 17709 17872 18063 18284 18548 18988 19609 20354

PJMRTO 44863
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« Capacity Factors are calculated using the
hourly back-casted values divided by the
value of the GATS Installations

« The average capacity factor over Hour
Ending 17 for the months of June, July,
and August will be applied to the Zonal
level Nameplate Capacity for a value at
peak

WWW.pjm.com
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2 Capacity at Peak

Distributed Solar Generation Forecast by Zone
Annual Capacity at Peak 2018-2033
2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033

AE 104.8 160 1276 1356 1403 144.0 1450 1446 145.1 1459 146.7 1476 1454 1492 1499 1507
AEP 26.2 422 66.8 116.2 1549 190.4 2150 2203 224.8 2312 239.0 2477 256.8 267.2 2800 2955
APS 475 63.8 83.0 1010 1152 126.6 1338 1345 136.0 1379 140.1 1435 1478 153.1 160.1 1677
ATal 304 ry 53.1 835 1018 1109 1161 176 1185 1208 1237 126.8 1300 1333 1381 1445

BGE 1152 1540 1986 2320 2554 2782 2879 28717 2883 2896 2925 2972 303.3 3098 3é38 3278
COMED 179 245 36.2 554 741 876 98.2 104.9 108.0 MO0 114.8 1211 1320 1429 1836 1646

DAYTON 6.7 87 13.2 224 279 30.7 323 328 331 337 346 355 36.4 37.2 38.5 403
DFL 626 70.7 81.2 90.5 98.3 106.0 1087 108.2 107.8 1076 107.6 108.0 108.5 109.1 120 1148
DQE 9.5 i 104 134 159 16.7 163 169 17.2 176 18.0 186 196 209 224 243
DUKE 56 82 139 256 326 36.4 38.7 394 39.8 408 421 433 446 458 475 499
EKPC 05 12 22 33 47 70 96 EE 106 115 124 133 14.3 14.9 154 16.0

JCFL 160.1 184 4 209.6 2272 2377 246.1 2487 248 4 2499 2521 254 4 2566 258.8 261.0 263.2 265.3
METED 175 202 236 274 30.5 34 N5 315 38 323 32.7 334 346 36.2 38.2 405

PECO 285 356 442 541 62.0 4.5 64.8 65.0 65.9 67.1 68.3 70.3 734 775 826 864
PENLC 5.3 86 125 171 207 219 221 222 227 233 239 249 263 282 30.5 331
PEPCO 91.8 1206 154.0 1793 1975 2145 2225 2230 2234 2243 226.2 2294 2334 2377 2437 2497

FL 41.1 478 25.9 654 729 753 755 755 76.3 74 735 803 83.1 &7.0 938 974
PS 2519 300.8 351.9 387.8 4095 4270 4326 4327 436.2 4413 446.3 4513 456.3 461.2 466.0 470.8
RECO 5.9 71 88 100 107 113 115 115 1.7 119 121 122 124 126 128 130
UGl 0.3 05 0.7 09 11 11 11 11 12 12 12 13 13 14 15 1.7

VEPCO 193.0 2306 2759 3329 386.2 4396 4723 4728 4755 4799 4850 4309 4330 2098 926.5 246.5
PJMRTO 12179 14911 18251 21809 24499 26673 27846 28008 28236 28584 29003 29533 30195 30960 31932 33025
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2 Long Term Forecast: Next Steps

e Step 1 (future enhancement):

o PJM recognizes the advancements in the precision of estimating
solar generation with more granular weather data.

o PJM is currently working with AWS Truepower to enhance the
nistorical back-casts for behind the meter solar facilities in the
PJM footprint.

WWW.pjm.com PIM©2018


http://www.pjm.com/
http://www.pjm.com/
http://www.pjm.com/

2 AWS-T Data

AWS-T granularity

« Acquire 24 years (1993-2016) of visible satellite imagery at 15-minute
intervals on a 2-km grid cropped around the PJM Service area.

« Estimate Global Horizontal Irradiance (GHI) and Clear Sky Index (CSI)

« Correct the bias at each BTM site and time in the 24-year history to
generate a 24 year GHI time series at each site. Bias correction is
performed using a machine-learning technique to capture the relationship
between estimated and observed GHI at reliable observation sites,
Including the effects of elevation, satellite viewing angle and season. This
relationship is then applied to all PV generation sites.

AWS-T presentation to PJM’s Load Analysis Subcommittee:
http://www.pjm.com/-/media/committees-groups/subcommittees/las/20180314/20180314-item-03-awst-pjm-satellite-based-solar-generation-backcast.ashx
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é/ Additional Information

* Load Analysis Subcommittee

— November 15, 2017 Meeting

. http://www.pjm.com/-/media/committees-groups/subcommittees/las/20171115/20171115-item-03-pjm-distributed-solar-generation-
forecast-2018.ashx

— March 14, 2018 Meeting

. http://www.pjm.com/-/media/committees-groups/subcommittees/las/20180314/20180314-item-03-awst-pjm-satellite-based-solar-
generation-backcast.ashx

. http://www.pjm.com/-/media/committees-groups/subcommittees/las/20180314/20180314-item-03-distributed-solar-generation-backcast-
pjm.ashx

— May 22, 2018 Meeting

. http://www.pjm.com/-/media/committees-groups/subcommittees/las/20180522/20180522-item-03-distributed-solar-generation-
backcast.ashx
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