TEP

Tucson Electric Power

Portfolio ID - PO1

Portfolio Description - Solar + Storage Portfolio

Environmental Dashboard

2023 Integrated Resource Plan

CO, Emissions, Thousand Metric Tons

Nitrogen Oxides Emissions, Tons

Water Use, Million Gallons
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[ Percent CO, ions from 2005 Levels | 46% | 50% | 53% | 54% | 65% | 64% | 69% | 72% | 74% | 83% | 84% | 84% | 84% | 83% | 83% |
Loads & Resources Dashboard
Annual Loads & Resources, MW (Coincident Peak) Annual Energy Mix, GWh
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2024 2026 2028 2030 2032 2034 2036 2038
Annual Loads & Resources, MW 2024 2025 2026 2027 _ 2028 2029 2030 2031 _ 2032 _ 2033 2034 _ 2035 _ 2036 _ 2037 _ 2038
Gross Load + PRM 3319 3305 335 3412 3432 3517 3561 3697 3728 375 3788 3816 3844 3872 3899 Total NPVRR: $14,618,876
Net Load + PRM 3102 3073 3109 3152 3163 3237 3269 3396 3416 3433 3452 3469 3486 3504 3523 Fuel NPVRR:  $3,187,980
Coal 892 892 892 892 502 502 502 410 392 - - - - - - Non-Fuel NP__$11,430,896
Gas 1787 1787 1787 1787 1787 1787 1787 1787 1787 1,682 1682 1,682 1682 1,682 1682
Wind 87 87 87 87 128 128 128 128 119 169 169 169 164 164 164
Solar 116 229 356 456 549 549 642 703 758 809 821 823 832 824 84 Cumulative Emissions & Water Usage
Storage 17 115 331 434 58 528 621 686 741 825 845 864 893 885 885 60000
DG 158 225 272 284 290 300 305 299 291 280 280 280 282 287 290 ' 50,086
EE 142 148 153 159 160 166 172 178 184 190 196 203 209 215 221 50,000
40,000
28,930
30,000 24,479
Annual Loads & Resources, GWh 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 _ 2037 _ 2038 '
Gross Energy 14272 13861 14229 14718 14915 15106 15292 15626 16351 16803 17,021 17241 17,428 17,547 17,726 20,000
Coal 3285 3350 3323 3327 2218 2209 1672 1385 1,091 - - - - - - 10,000
Gas 6369 5100 4591 4330 3810 3897 3838 3842 4201 4351 4212 4220 4192 4292 4428 .
Wind 1244 1449 1494 1467 2432 2409 2441 2372 2281 2909 2961 2922 2877 2856 2904 CO2Emissions,  Nitrogen Oxides  Water Use, Millon
Solar 850 1,145 1776 2308 2823 279 3274 3670 4220 480 4995 5104 5303 5291 5300 Thousands Metric  Emissions, Tons - Gallons
DG 966 1,029 1088 1141 1192 1232 1273 1312 1,353 1383 1418 1454 1488 1507 1527 Tons Cummulative
33 1240 1321 1406 1491 1583 1668 1,758 1,851 1955 2,050 2153 2256 _ 2300 2335 2374




TEP

Tucson Electric Power

Portfolio ID - P02
Portfolio Description - Balanced Portfolio

Environmental Dashboard

2023 Integrated Resource Plan

CO, Emissions, Thousand Metric Tons

Nitrogen Oxides Emissions, Tons

Water Use, Million Gallons
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[ 2024 | 2025 [ 2026 | 2027 | 2028 | 2029 | 2030 [ 2031 | 2032 | 2033 | 2034 | 2035 | 2036 | 2037 | 2038 |
[ Percent CO, Reductions from 2005 Levels | 46% | 50% | 53% | 52% | 63% | 63% | 67% | 69% | 71% | 79% | 79% | 80% | 81% | 81% | 80% |
Loads & Resources Dashboard
Annual Loads & Resources, MW (Coincident Peak) Annual Energy Mix, GWh
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2024 2026 2028 2030 2032 2034 2036 2038
Annual Loads & Resources, MW 2024 2025 2026 2027 _ 2028 2029 2030 2031 _ 2032 _ 2033 2034 _ 2035 _ 2036 _ 2037 _ 2038
Gross Load + PRM 3319 3305 335 3412 3432 3517 3561 3697 3728 375 3788 3816 3844 3872 3899 Total NPVRR: $14,308,091
Net Load + PRM 3102 3073 3109 3152 3163 3237 3269 3396 3416 3433 3452 3469 3486 3504 3523 Fuel NPVRR:  $3,364,075
Coal 892 892 892 892 502 502 502 410 392 - - - - - - Non-Fuel NP_$10,944,016
Gas 1787 1787 1787 1787 2187 2187 2187 2187 2187 2082 2082 2082 2082 2082 2082
Wind 87 87 87 87 128 128 128 128 119 169 169 169 164 164 164
Solar 116 229 356 341 27 427 48 558 626 692 683 761 829 819 819 Cumulative Emissions & Water Usage
Storage 17 115 331 320 308 308 298 373 442 567 567 588 609 600 600 60000
DG 158 225 272 276 276 287 286 298 305 315 24 317 31 316 320 ' 53,654
EE 142 148 153 159 160 166 172 178 184 190 196 203 209 215 221 50,000
40,000
30,790
30,000 25,192
Annual Loads & Resources, GWh 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 _ 2037 _ 2038 2
Gross Energy 14270 13856 14218 14646 14,826 15008 15151 15478 16180 16599 16786 17,026 17,251 17400 17,570 20,000
Coal 3268 3355 3321 3335 2207 2207 1674 1377 1,09 - - - - - - 10,000
Gas 6384 5110 4569 4743 4350 4410 4493 4612 5052 5341 5393 5127 484 5039 5123 .
Wind 1244 1449 1494 1467 2429 2404 2428 2350 2245 2858 2910 2875 2802 2795 2835 CO2Emissions,  Nitrogen Oxides  Water Use, Millon
Solar 850 1,145 1776 1755 2271 2248 2579 2814 3243 3661 3596 4041 4565 4572 459 Thousands Metric  Emissions, Tons - Gallons
DG 966 1,029 1088 1141 1192 1232 1273 1312 1,353 1383 1418 1454 1488 1507 1527 Tons Cummulative
33 1240 1321 1406 1491 1583 1668 1,758 1,851 1955 2,050 2153 2256 _ 2300 2335 2374




TEP

Tucson Electric Power

Portfolio ID - P03

Portfolio Description - Retire SGS 1 and SGS 2 in 2027 Portfolio

Environmental Dashboard

2023 Integrated Resource Plan

CO, Emissions, Thousand Metric Tons

Nitrogen Oxides Emissions, Tons
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[ 2024 | 2025 [ 2026 | 2027 | 2028 | 2029 | 2030 [ 2031 | 2032 | 2033 | 2034 | 2035 | 2036 | 2037 | 2038 |
[ Percent CO, Reductions from 2005 Levels | 46% | 50% | 52% | 55% | 76% | 78% | 79% | 81% | 83% | 84% | 84% | 84% | 84% | 83% | 83% |
Loads & Resources Dashboard
Annual Loads & Resources, MW (Coincident Peak) Annual Energy Mix, GWh
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2024 2026 2028 2030 2032 2034 2036 2038 2024 2026 2028 2030 2032 2034 2036 2038
Annual Loads & Resources, MW 2024 2025 2026 2027 _ 2028 2029 2030 2031 _ 2032 _ 2033 2034 _ 2035 _ 2036 _ 2037 _ 2038
Gross Load + PRM 3319 3305 335 3412 3432 3517 3561 3697 3728 375 3788 3816 3844 3872 3899 Total NPVRR: $14,755,339
Net Load + PRM 3102 3073 3109 3152 3163 3237 3269 3396 3416 3433 3452 3469 3486 3504 3523 Fuel NPVRR:  $3,049,207
Coal 892 892 892 892 110 110 110 18 - - - - - - - Non-Fuel NP $11,706,132
Gas 1787 1787 1787 1787 1787 1787 1787 1787 1787 1,682 1682 1,682 1682 1,682 1682
Wind 87 87 87 87 128 128 128 128 119 169 169 169 164 164 164
Solar 116 229 356 575 737 769 7% 841 849 829 821 823 832 824 84 Cumulative Emissions & Water Usage
Storage 17 115 331 553 717 750 777 825 834 845 845 864 893 885 885 50000
DG 158 225 272 2718 265 270 272 266 263 273 280 280 282 287 290 25,000 44,106
EE 142 148 153 159 160 166 172 178 184 190 19 203 209 215 221 40,000
35,000
30,000
35000 ror2 24,754
Annual Loads & Resources, GWh 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 _ 2037 _ 2038 20,000 2
Gross Energy 14245 13873 14192 14785 15013 15218 15370 15699 16352 16742 16937 17,142 17323 17449 17,643 15,000
Coal 3278 3306 3299 3,300 605 595 593 294 - - - - - - - *gvggg
Gas 6331 5239 4640 4036 4643 4215 3898 3939 4383 4159 4223 4216 4199 4307 4459 s
Wind 1244 1449 1494 1467 2384 2398 2425 2363 2261 2871 2923 2904 2854 2842 2884 CO2Emissions,  Nitrogen Oxides  Water Use, Million
Solar 850 1,144 1763 2937 3966 4392 4570 4894 5225 5081 5023 5111 5311 5300 5319 Thousands Metric  Emissions, Tons - Gallons
DG 966 1,029 1088 1141 1192 1232 1273 1312 1,353 1383 1418 1454 1488 1507 1527 Tons Cummulative
33 1240 1321 1406 1491 1583 1668 1,758 1,851 1955 2,050 2153 2256 _ 2300 2335 2374




TEP

Tucson Electric Power

Portfolio ID - P04

Portfolio Description - Retire SGS 1 and SGS 2 in 2030 Portfolio

Environmental Dashboard

2023 Integrated Resource Plan

CO, Emissions, Thousand Metric Tons

Nitrogen Oxides Emissions, Tons

Water Use, Million Gallons
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[ 2024 | 2025 [ 2026 | 2027 | 2028 | 2029 | 2030 [ 2031 | 2032 | 2033 | 2034 | 2035 | 2036 | 2037 | 2038 |
[ Percent CO, Reductions from 2005 Levels [ 45% | 50% | 52% | 51% | 62% | 64% | 66% | 81% | 83% | 84% | 83% | 84% | 84% | 83% | 83% |
Loads & Resources Dashboard
Annual Loads & Resources, MW (Coincident Peak) Annual Energy Mix, GWh
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2024 2026 2028 2030 2032 2034 2036 2038 2024 2026 2028 2030 2032 2034 2036 2038
Annual Loads & Resources, MW 2024 2025 2026 2027 _ 2028 2029 2030 2031 _ 2032 _ 2033 2034 _ 2035 _ 2036 _ 2037 _ 2038
Gross Load + PRM 3319 3305 335 3412 3432 3517 3561 3697 3728 375 3788 3816 3844 3872 3899 Total NPVRR: $14,737,918
Net Load + PRM 3102 3073 3109 3152 3163 3237 3269 3396 3416 3433 3452 3469 3486 3504 3523 Fuel NPVRR:  $3,152,309
Coal 892 892 892 892 8% 892 892 18 - - - - - - - Non-Fuel NP $11,585,609
Gas 1787 1787 1787 1787 1787 1787 1,787 1787 1787 1682 1,682 1682 1682 1,682 1682
Wind 87 87 87 87 128 128 128 128 119 169 169 169 164 164 164
Solar 116 229 356 341 502 642 737 841 849 829 821 823 832 824 84 Cumulative Emissions & Water Usage
Storage 17 15 331 320 480 621 717 825 834 845 845 864 893 885 885 60000
DG 158 225 272 276 292 29 284 266 263 273 280 280 282 287 290 ' 49,203
EE 142 148 153 159 160 166 172 178 184 190 196 203 209 215 221 50,000
40,000
28,271
30,000 24,234
Annual Loads & Resources, GWh 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 _ 2037 _ 2038 a
Gross Eneray 14261 13868 14226 14627 14870 15200 15426 15750 16442 16820 17,027 17,236 17413 17,548 17,717 20,000
Coal 3415 3452 3452 3449 2550 2552 2557 293 - - - - - - - 10,000
Gas 6231 5049 4451 4594 3664 3208 2504 3853 4385 4144 4243 4230 4190 4323 4426 .
Wind 1244 1449 1494 1467 2437 2419 2450 2402 2296 2935 2989 2943 2892 2870 2919 CO2Emissions,  Nitrogen Orides  Water Use, Million
Solar 850 1,145 1774 1757 2532 3286 3965 4828 5166 5006 4942 5062 5262 5250 5258 Thousands Metric  Emissions, Tons - Gallons
DG 966 1,029 1088 1141 1192 1232 1273 1312 1,353 1383 1418 1454 1488 1507 1527 Tons Cummulative
33 1240 1321 1406 1491 1583 1668 1,758 1,851 1955 2,050 2153 2256 _ 2300 2335 2374




TEP

Tucson Electric Power

Portfolio ID - P05

Portfolio Description - Retire SGS 1 and SGS 2 in 2034 Portfolio

Environmental Dashboard

2023 Integrated Resource Plan
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[ 2024 | 2025 [ 2026 | 2027 | 2028 | 2029 | 2030 [ 2031 | 2032 | 2033 | 2034 | 2035 | 2036 | 2037 | 2038 |
[ Percent CO, ions from 2005 Levels [ 46% | 50% | 53% | 52% | 63% | 63% | 63% | 66% | 72% | 75% | 76% | 84% | 84% | 83% | 83% |
Loads & Resources Dashboard
Annual Loads & Resources, MW (Coincident Peak) Annual Energy Mix, GWh
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2024 2026 2028 2030 2032 2034 2036 2038 2024 2026 2028 2030 2032 2034 2036 2038
Annual Loads & Resources, MW 2024 2025 2026 2027 _ 2028 _ 2029 2030 2031 _ 2032 _ 2033 2034 _ 2035 _ 2036 _ 2037 _ 2038
Gross Load + PRM 3319 3305 335 3412 3432 3517 3561 3697 3728 375 3788 3816 3844 3872 3899 Total NPVRR: $14,668,588
Net Load + PRM 3102 3073 3109 3152 3163 3237 3269 339 3416 3433 3452 3469 3486 3504 3523 Fuel NPVRR:  $3,357,404
Coal 892 892 892 892 8% 892 82 80 782 782 782 - - - - Non-Fuel NP $11,311,184
Gas 1787 1787 1787 1787 1787 1787 1787 1787 1787 1,682 1682 1,682 1682 1,682 1682
Wind 87 87 87 87 128 128 128 128 119 169 169 169 164 164 164
Solar 116 229 356 341 456 456 456 562 662 723 777 823 832 824 84 Cumulative Emissions & Water Usage
Storage 17 115 331 320 434 434 434 S44 644 741 802 84 893 885 885 60000
DG 158 225 272 276 295 306 316 314 310 308 295 280 282 287 290 ' 53,886
EE 142 148 153 159 160 166 172 178 184 190 196 203 209 215 221 50,000
40,000
30,000 nzn
Annual Loads & GWh 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 _ 2037 _ 2038 '
Gross Energy 14273 13861 14220 14644 14805 15010 15143 15518 16250 16706 16978 17,231 17419 17535 17,721 20,000
Coal 3284 3337 3323 3335 2197 2200 2211 1925 1,053 1062 1,043 - - - - 10,000
Gas 6379 5125 4584 4746 4127 4233 4114 4015 4828 4060 3673 4216 4,195 4296 4,442 .
Wind 1244 1449 1494 1467 2440 2418 2449 2394 2298 2940 2993 2940 2894 2871 2918 CO2Emissions,  Nitrogen Oxides  Water Use, Millon
Solar 850 1,145 1774 1756 2274 2256 2219 2765 3455 3909 4446 5065 5261 5249 5259 Thousands Metric  Emissions, Tons - Gallons
DG 966 1029 1088 1,141 1192 1,232 1273 1312 1353 1383 1418 1454 1488 1507 1,527 Tons Cummulative
33 1240 1321 1406 1491 1583 1668 1,758 1,851 1955 2,050 2153 2256 _ 2300 2335 2374




TEP

Tucson Electric Power

Portfolio ID - P06
Portfolio Description - Heavy Solar Portfolio

Environmental Dashboard

2023 Integrated Resource Plan
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[ Percent CO, ions from 2005 Levels [ 46% | 50% | 52% | 54% | 65% | 64% | 69% | 72% | 74% | 81% | 83% | 83% | 84% | 83% | 83% |
Loads & Resources Dashboard
Annual Loads & Resources, MW (Coincident Peak) Annual Energy Mix, GWh
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2024 2026 2028 2030 2032 2034 2036 2038 2024 2026 2028 2030 2032 2034 2036 2038
Annual Loads & Resources, MW 2024 2025 2026 2027 _ 2028 _ 2029 2030 2031 _ 2032 _ 2033 2034 _ 2035 _ 2036 _ 2037 _ 2038
Gross Load + PRM 3319 3305 335 3412 3432 3517 3561 3697 3728 375 3788 3816 3844 3872 3899 Total NPVRR: $14,425,444
Net Load + PRM 3102 3073 3109 3152 3163 3237 3269 339 3416 3433 3452 3469 3486 3504 3523 Fuel NPVRR:  $3,207,727
Coal 892 892 892 892 502 502 502 410 392 - - - - - - Non-Fuel NP $11,217,717
Gas 1787 1787 1787 1,787 1787 1787 1787 1787 1787 1682 1,682 1682 1682 1,682 1682
Wind 87 87 87 87 128 128 128 128 119 119 119 119 113 113 13
Solar 116 229 356 456 549 549 642 703 758 830 891 949 998 990 990 Cumulative Emissions & Water Usage
Storage 17 115 331 434 528 528 621 686 741 846 812 789 766 759 759 60000
DG 158 225 272 284 290 300 305 299 291 280 276 275 273 217 281 ' 50,484
EE 142 148 153 159 160 166 172 178 184 190 196 203 209 215 221 50,000
40,000
29,126
30,000 24,549
Annual Loads & GWh 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 _ 2037 _ 2038 4
Gross Energy 14272 13858 14217 14717 14929 15091 15297 15632 16351 16795 17,032 17,264 17474 17607 17,788 20,000
Coal 3272 3296 3310 3331 2221 2206 1678 138 1,090 - - - - - - 10,000
Gas 6377 5161 4602 4319 3851 3874 3847 3848 4201 4805 4495 4373 4273 4383 4507 .
Wind 1244 1,449 1494 1467 2431 2407 2441 2372 2278 2261 2306 2257 2201 2180 2222 CO2Emissions,  Nitrogen Oxides  Water Use, Millon
Solar 850 1,145 1774 2308 2819 2794 3274 3672 4224 4972 5393 5720 6100 6123 6149 Thousands Metric  Emissions, Tons - Gallons
DG 966 1,029 1088 1141 1192 1232 1273 1312 1,353 1383 1418 1454 1488 1507 1527 Tons Cummulative
33 1240 1321 1406 1491 1583 1668 1,758 1,851 1955 2,050 2153 2256 _ 2300 2335 2374




TEP

Tucson Electric Power

Portfolio ID - P07

Portfolio Description - Heavy Wind Portfolio

Environmental Dashboard

2023 Integrated Resource Plan

CO, Emissions, Thousand Metric Tons

Nitrogen Oxides Emissions, Tons

Water Use, Million Gallons
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Loads & Resources Dashboard
Annual Loads & Resources, MW (Coincident Peak) Annual Energy Mix, GWh
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Annual Loads & Resources, MW 2024 2025 2026 2027 _ 2028 _ 2029 2030 2031 _ 2032 _ 2033 2034 _ 2035 _ 2036 _ 2037 _ 2038
Gross Load + PRM 3319 3305 335 3412 3432 3517 3561 3697 3728 375 3788 3816 3844 3872 3899 Total NPVRR: $14,593,774
Net Load + PRM 3102 3073 3109 3152 3163 3237 3269 339 3416 3433 3452 3469 3486 3504 3523 Fuel NPVRR:  $3,167,526
Coal 892 892 892 892 502 502 502 410 392 - - - - - - Non-Fuel NP $11,426,249
Gas 1787 1787 1787 1787 1787 1787 1787 1787 1787 1,682 1682 1,682 1682 1,682 1682
Wind 87 87 87 87 128 128 178 178 169 206 206 206 201 201 201
Solar 116 229 356 456 549 549 554 632 688 749 766 772 781 772 772 Cumulative Emissions & Water Usage
Storage 17 115 331 434 58 528 583 663 717 8n 834 86 886 877 877 60000
DG 158 225 272 284 290 300 312 311 301 291 291 291 203 208 301 ' 29,697
EE 142 148 153 159 160 166 172 178 184 190 196 203 209 215 221 50,000
40,000
30000 28,693
. 24,366
Annual Loads & GWh 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 _ 2037 _ 2038 &
Gross Energy 14270 13857 14223 14723 14917 15094 15251 15601 16326 16766 16991 17,208 17392 17,515 17,693 20,000
Coal 3271 3340 3319 3327 2222 2208 1673 1391 1,091 - - - - - - 10,000
Gas 6381 5106 4583 4357 3804 3865 3622 3641 4003 4290 4160 4154 4126 4244 4383 .
Wind 1244 1449 1494 1467 2432 2409 3117 3014 2919 3386 3438 3401 3362 3342 3390 CO2Emissions,  Nitrogen Oxides  Water Use, Millon
Solar 850 1,145 1774 2306 2821 2798 2773 3205 3755 4363 4542 4655 4844 4826 4,831 Thousands Metric  Emissions, Tons - Gallons
DG 966 1,029 1088 1141 1192 1232 1273 1312 1,353 1383 1418 1454 1488 1507 1527 Tons Cummulative
33 1240 1321 1406 1491 1583 1668 1,758 1,851 1955 2,050 2153 2256 _ 2300 2335 2374




TEP

Tucson Electric Power

Portfolio ID - P08

Portfolio Description - Pumped Hydro Portfolio

Environmental Dashboard

2023 Integrated Resource Plan

CO, Emissions, Thousand Metric Tons

Nitrogen Oxides Emissions, Tons

Water Use, Million Gallons
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Annual Loads & Resources, MW 2024 2025 2026 2027 _ 2028 _ 2029 2030 2031 _ 2032 _ 2033 2034 _ 2035 _ 2036 _ 2037 _ 2038
Gross Load + PRM 3319 3305 335 3412 3432 3517 3561 3697 3728 375 3788 3816 3844 3872 3899 Total NPVRR: $14,788,895
Net Load + PRM 3102 3073 3109 3152 3163 3237 3269 339 3416 3433 3452 3469 3486 3504 3523 Fuel NPVRR:  $3,237,713
Coal 892 892 892 892 502 502 502 410 392 - - - - - - Non-Fuel NP $11,551,182
Gas 1787 1787 1787 1787 1787 1787 1,787 1787 1787 1682 1,682 1682 1682 1,682 1682
Wind 87 87 87 87 128 128 128 128 119 169 169 169 164 164 164
Solar 116 229 356 456 549 549 549 624 676 716 757 787 88 80 820 Cumulative Emissions & Water Usage
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Coal 3275 3350 3324 3325 2219 2211 1674 1387 1,097 - - - - - - 10,000
Gas 6400 5110 4568 4354 3809 3923 4221 4345 4841 4739 4457 4303 4151 4310 4422 .
Wind 1244 1449 1494 1467 2428 2405 2441 235 2253 2972 2995 2938 2877 2867 2911 CO2Emissions,  Nitrogen Oxides  Water Use, Million
Solar 850 1,145 1777 2308 2815 2790 2764 3123 3468 4276 4711 5050 5423 5401 5407 Thousands Metric  Emissions, Tons - Gallons
DG 966 1,029 1088 1141 1192 1232 1273 1312 1,353 1383 1418 1454 1488 1507 1527 Tons Cummulative
33 1240 1321 1406 1491 1583 1668 1,758 1,851 1955 2,050 2153 2256 _ 2300 2335 2374




TEP

Tucson Electric Power

Portfolio ID - P09
Portfolio Description - Small Modular Reactors Portfolio

Environmental Dashboard

2023 Integrated Resource Plan
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Gross Load + PRM 3319 3305 335 3412 3432 3517 3561 3697 3728 375 3788 3816 3844 3872 3899 Total NPVRR: $15,022,709
Net Load + PRM 3102 3073 3109 3152 3163 3237 3269 339 3416 3433 3452 3469 3486 3504 3523 Fuel NPVRR:  $3,119614
Coal 892 892 892 892 502 502 502 410 392 - - - - - - Non-Fuel NP $11,903,095
Gas 1787 1787 1787 1787 1787 1787 1,787 1787 1787 1682 1,682 1682 1682 1,682 1682
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Gross Energy 14266 13870 14214 14712 14902 15100 15207 15530 16197 16691 16878 17073 17,249 17406 17,574 12’338
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Solar 850 1,145 1773 2308 2822  279% 2764 3015 3376 3267 3201 3277 3426 3416 _ 3430




TEP

Tucson Electric Power

Portfolio ID - P10

Portfolio Description - Market and Transmission Remission Portfolio

Environmental Dashboard

2023 Integrated Resource Plan
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Annual Loads & Resources, MW 2024 2025 2026 2027 _ 2028 _ 2029 2030 2031 _ 2032 _ 2033 2034 _ 2035 _ 2036 _ 2037 _ 2038
Gross Load + PRM 3319 3305 335 3412 3432 3517 3561 3697 3728 375 3788 3816 3844 3872 3899 Total NPVRR: $14,291,759
Net Load + PRM 3102 3073 3109 3152 3163 3237 3269 339 3416 3433 3452 3469 3486 3504 3523 Fuel NPVRR:  $2,860,863
Coal 892 892 892 892 502 502 502 410 392 - - - - - - Non-Fuel NP__$11,430,896
Gas 1787 1787 1787 1787 1787 1787 1,787 1787 1787 1682 1,682 1682 1682 1,682 1682
Wind 87 87 87 87 128 128 128 128 119 169 169 169 164 164 164
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Coal 3233 3230 3290 3304 2210 2193 1674 1382 1,088 - - - - - - 10,000
Gas 6959 5723 5037 4529 4070 4126 3988 4038 4310 4428 4340 4304 4279 4448 4536 .
Wind 1244 1449 1494 1467 2429 2405 2436 2353 2258 2879 2929 2901 2855 2840 2884 CO2Emissions,  Nitrogen Oxides  Water Use, Millon
Solar 850 1,145 1776 2306 2797 2763 3222 3539 4075 4678 4856 4973 5166 5165 5191 Thousands Metric  Emissions, Tons - Gallons
DG 966 1,029 1088 1141 1192 1232 1273 1312 1,353 1383 1418 1454 1488 1507 1527 Tons Cummulative
33 1240 1321 1406 1491 1583 1668 1,758 1,851 1955 2,050 2153 2256 _ 2300 2335 2374




NPV Revenue Requirements Through 2038 ($000)

$15,100,000

$15,000,000

$14,900,000

$14,800,000

$14,700,000

$14,600,000

$14,500,000

$14,400,000

$14,300,000

$14,200,000
40,000

42,000

NPVRR and CO2 Cumulative Emissions

Portfolio ID - PO9

Portfolio ID - P10

e

[ ]
Portfolio ID - PO8
Portfolio ID - PO3 ®
Py Portfolio ID - PO4
Portfolio ID - PO1
) [}
Portfolio ID - PO7 —\.
Portfolio ID - PO6
[}
44,000 46,000 48,000 50,000

Total CO2 Emissions Through 2038 (Metric Tons)

52,000

Portfolio ID - PO5
[ ]

Portfolio ID - P02
[ ]

54,000

56,000



	2023 TEP IRP Appendices
	Appendix A - Load Forecast
	Appendix A Cover Sheet
	Table A1
	Energy

	Table A2
	Demand


	Appendix B - Existing Resources
	Existing Resources
	TEP’s Existing Resource Portfolio
	Springerville Generating Station
	Springerville Ownership Structure
	Springerville Participation Agreement
	Springerville Coal Supply
	Agreement signed in 2023 with Peabody Energy sourced from El Segundo / Lee Ranch, expires December 31, 2031.
	Springerville Pollution Controls:
	Springerville Operational Outlook
	Four Corners Power Plant
	Four Corners Ownership Structure
	Four Corners Participation Agreement
	Four Corners Coal Supply
	Four Corners Pollution Controls
	Four Corners Outlook
	H. Wilson Sundt Generating Station
	Sundt Fuel Supply
	Sundt Pollution Controls
	Sundt Outlook
	Luna Energy Facility
	Luna Energy Facility Ownership
	Luna Energy Facility Fuel Supply
	Luna Energy Facility Pollution Controls
	Luna Energy Facility Outlook
	Gila River Generating Station
	Gila River Ownership
	Gila River Fuel Supply
	Gila River Outlook
	Local Area Combustion Turbines
	Ownership
	Fuel Supply
	Outlook
	Existing Renewable Resources
	Facilities Located at the University of Arizona Tech Park
	TEP’s Energy Storage Projects
	Existing Resources
	10 MW Battery Energy Storage System at DeMoss Petrie
	Planned Resources
	New Projects since the 2020 IRP
	Oso Grande
	Wilmot Energy Center
	Raptor Ridge
	Borderlands Wind
	TEP’s Transmission System
	TEP’s Existing Transmission Resources
	Vail – Tortolita 230kV Project


	Appendix C - Portfolio Summaries
	Appendix C Title Page.pdf
	TEP NPVRR and CO2 Graph.pdf
	TEP P01  - Portfolio Summary.pdf
	TEP P02  - Portfolio Summary.pdf
	TEP P03  - Portfolio Summary.pdf
	TEP P04  - Portfolio Summary.pdf
	TEP P05  - Portfolio Summary.pdf
	TEP P06  - Portfolio Summary.pdf
	TEP P07  - Portfolio Summary.pdf
	TEP P08  - Portfolio Summary.pdf
	TEP P09  - Portfolio Summary.pdf
	TEP P10  - Portfolio Summary.pdf

	Appendix D - Effective Load Carrying Capability Study
	ELCC Study

	Appendix E - Wholesale Power Price Forecast
	DSW Market Study
	Slide 1: Southwest Market Price Forecast  E3 Core Case
	Slide 2: Disclaimer
	Slide 3: Energy Markets in the West: CAISO
	Slide 4: Energy Markets in the West: Bilateral Trading
	Slide 5: What are E3’s Palo Verde Market Price Forecasts?
	Slide 6: Modeling Approach for E3 Price Forecasts
	Slide 7: Southwest Region: Model Footprint
	Slide 8: Clean Energy and Renewable Portfolio Standards  (CES and RPS) by 2030 and 2045 in the West
	Slide 9: Installed Generation Capacity (MW)
	Slide 10: Annual Generation (GWh)
	Slide 11: Gas Price Forecast
	Slide 12: Avg. Annual Day Ahead Energy Prices ($2022/MWh)
	Slide 13: Solar and Storage Drive Hourly Price Patterns
	Slide 14: Historical Palo Verde Price Trends
	Slide 15: Capturing Historical Price Premiums and Bidding Behavior in E3’s Price Forecast


	Appendix F - Regional Market Report
	Appendix F - Market Report.pdf
	Market Report
	Background
	Introduction
	Current Market Participation
	The California Independent System Operator (CAISO) Western Energy Imbalance Market (WEIM)

	Other Market Efforts
	CAISO Extended Day Ahead Market (EDAM)
	Southwest Power Pool’s Markets+ (SPPM+)
	Western Market Exploratory Group (WMEG)
	Western Resource Adequacy Program (WRAP)

	Benefits, Barriers, and Concerns
	Benefits
	Barriers and Concerns
	Governance
	Resource Adequacy
	Price Formation & Cost Allocation
	Transmission Planning and Financial Transmission Rights


	Future Steps
	Appendix A: TEP-UNSE Markets Workshop Presentation

	APS Western Market Slides
	Slide 1: Market Workshop Arizona Public Service 
	Slide 2: Goals of Western Market Efforts
	Slide 3: Background & Drivers
	Slide 4: Ongoing Engagement
	Slide 5: Western Resource Adequacy Program (WRAP)
	Slide 6: CAISO   Western Energy  Imbalance Market (WEIM)
	Slide 7: Southwest Power Pool (SPP) in the West
	Slide 8: SPP Markets+ Phase 1
	Slide 9: Western Market Exploratory Group (WMEG)
	Slide 10: Target Milestones

	TEP-UNSE Mkt Workshop Slides
	Introduction
	Slide 1: Western Market Exploration
	Slide 2:  Energy Markets 101
	Slide 3: Energy Markets 101
	Slide 4: Day Ahead & Real Time Optimization
	Slide 5: Security-Constrained Economic Dispatch (SCED)
	Slide 6: Existing Structured Markets

	Market Evolution
	Slide 7:  Market Evolution
	Slide 8: Drivers: Geographic Diversity
	Slide 9: Drivers: Resource Adequacy
	Slide 10: Benefits
	Slide 11: Market Evolution
	Slide 12: Market Features
	Slide 13: Day Ahead Market Priorities
	Slide 14: Western Market Efforts




	Appendix G - Electric Vehicle Market Overview and Presentation
	Appendix G - Electric Vehicle Market Overview.pdf
	Electric Vehicle Market Overview and TEP Programs
	Global
	National
	State
	Local – Pima County
	Product Development and Evolution
	Future Adoption Rate Influencers
	Policy
	Battery Technology
	Charging Infrastructure
	TEP Advancement in Transportation Electrification


	TEP EV Study
	Slide 1
	Slide 7: Different EV Adoption Forecasts
	Slide 8: Residential Adoption Model 
	Slide 9: Public Charging Model
	Slide 10: Fleet Model
	Slide 11
	Slide 12: 70 new named EV models in next 3 years 
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21: Vehicle Cost? 
	Slide 22: Inflation Reduction Act (IRA) of 2022 
	Slide 23: Vehicle Segment
	Slide 24: Vehicle Types and Classifications Reference
	Slide 25: Consumer Behavior
	Slide 26: Behaviors of Consumer EV Buyers: Purchase Trends
	Slide 27: Behaviors of Consumer EV Buyers: Charging
	Slide 28: Consumer Behavior Demographics
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35: Where is EV charging likely to occur? 
	Slide 36: Updated Load Assumptions 
	Slide 37
	Slide 38
	Slide 39


	Appendix H - Environmental Regulations Overview
	2023 IRP Environmental Regulations
	Overview
	Regional Haze
	Greenhouse Gas Regulation
	Coal Combustion Residuals Regulation
	National Ambient Air Quality Standards
	Water Consumption


	Appendix I - Wholesale Power and Natural Gas
	1 Wholesale Power and Natural Gas Markets
	Desert Southwest Wholesale Power and Natural Gas Markets
	El Paso Natural Gas (EPNG) 0F  and Transwestern1F  Pipelines
	Natural Gas Storage
	Forward Fuel and Power Forecasts
	Reduction in Overall Natural Gas Demand and Commodity Prices


	Appendix J - Operations and Planning
	1 Operations
	1.1 Balancing Authority Operations and Standards
	1.2 Operating Reserves
	1.3 Operating Reserves Versus Planning Reserves
	1.4  Frequency Regulation
	1.5  Frequency Response
	1.6  Distribution Modernization
	1.7 Advanced Distribution Management System
	1.8 Frequency Response
	1.9  Distribution Modernization
	1.10 Advanced Distribution Management System
	1.11 Automated Metering Infrastructure

	2 Distribution Planning
	2.1 Overview
	2.2 Distribution Planning Analysis

	3 Transmission Planning
	3.1 Ten-Year Transmission Plan
	3.2 Biennial Transmission Assessment
	3.3 Reliability Must Run (“RMR”) Assessment
	3.4 Extreme Contingency Study
	3.5 Regional Planning
	3.6 Other Regional Transmission Projects


	Appendix K - Future Resource Technologies
	Future Resource Technologies
	Resources Matrix
	Resource Benchmarking and Source Data
	Resource Technology Overview
	Generation Technologies
	Wind
	Small Modular Reactors (SMRs)
	Solar Photovoltaic (PV) –Single Axis Tracking (SAT)
	Natural Gas Combined Cycle (NGCC)
	Combustion Turbines
	Hydrogen (H2)
	Energy Storage Technologies
	Advanced Compressed Air Energy Storage (ACAES)
	Lithium-ion Battery Storage
	Pumped Storage Hydropower
	Iron Air Batteries
	Flow Batteries
	Carbon Mitigation - CCS Retrofits


	Appendix L - Acronyms
	1 Acronyms




