Appendix 4.H

Transformer Study




Kansas City Power & Light
Product Design & Application
TSL2 Designs Single Phase

Annual Losses (Watts)

Stock Code Prod Description Kva _ Qty DP DT Price LL NL LL NL
950-001 Pad 50KVA3.1/51FD 50 2 ($160) $288 $2,925 752 105 1504 210
950-002 Pad 75KVA3.1/51FD 75 2 ($225) $0 $2,977 1027 126 2396 294
950-003 Pad 100KVA3.1/5.1 FD 100 3 ($280) $0 $3,5625 1270 161 4233 537
950-004 Pad 167 KVA3.1/5.1 FD 167 2 ($130) $186 $5,456 1794 251 3588 502
950-311  Pad 25 KVA3.1P 25 356 ($70) $173 $1,515 474 52 168586 18495
950-313 Pad 50 KVA 3.1P 50 613 ($115) $360 $1,924 720 110 441120 67393
950-314 Pad 75 KVA 3.1P 75 236 ($120) $177 $2,360 1009 130 237788 30637
950-315 Pad 100 KVA 3.1P 100 60 ($315) $299 $2,883 1276 158 76985 9533
950-432 Pad 50 KVA 43P 50 24 ($200) $100 $4,322 1720 268 41280 6432
950-316  Pad 167 KVA 3.1P 167 2 ($200) $194 $2,190 690 116 1610 27
950-513 Pad 50 KVA 5.1P 50 19 ($175) $232 $2,155 645 128 12470 2475
950-514 Pad 75 KVA5.1P 75 5 ($240) $288 $2,841 1033 125 5165 625
950-515 Pad 100 KVA 5.1P 100 8 ($300) $343 $3,311 1322 148 10135 1135
950-516 Pad 167 KVA 5.1P 167 9 ($90) $291 $4,651 1808 245 16875 2287

1342 ($157,667) $356,554 $2,716,678 #HHEHERE 140,824 1,023,736 140,824
Annual Losses (Watts)

Stock Code Prod Description Kval Qty DP DT Price LL NL LL NL
951-002 OH 50 KVA 1.1/5.1 50 7 ($131) $51 $1,991 626 113 4173 753
951-003 OH 75 KVA 1.1/5.1 75 6 ($76) $53 $2,944 803 149 4550 844
951-004 OH 100 KVA1.1/61 100 8 ($190) $70 $3,506 926 193 7717 1608
951-005 OH 167 KVA 1.1/51 167 2 $172) $211 $4,904 1412 264 2824 528
951-008 OH 25 KVA 1.1/5.1 25 3 ($94) ($102) $1,365 358 69 1074 207
951-134 OH 25 KVA1.3 25 o] ($52) $3 $1,151 332 86 111 29
951-314 OH 10 KVA 3.1 10 154 ($26) $69 $534 231 29 35651 4476
951-315 OH 15 KVA 3.1 15 49 $0 $49 $707 299 42 14751 2072
951-316 OH 25 KVA 3.1 25 372 ($78) $135 $809 447 60 166135 22300
951-318 OH 50 KVA 3.1 50 264 ($67) $164 $1,313 602 141 168727 37177
951-319  OH 75 KVA 3.1 75 28 ($81) $227 $2,175 1030 129 28840 3612
951-320 OH 100 KVA 4.1 100 19 ($27) ($72) $2,665 1145 192 22137 3712
951-321 OH 167 KVA 4.1 167 5 ($280) $265 $4,044 1725 27 8050 1265
951-322 OH 250 KVA 4.1 250 0 $0 $1,711 $5,168 2641 329 880 110
951-323 OH 333 KVA 4.1 333 0 ($182) ($1,361) $6,958 3133 435 1044 145
951-412 OH 10 KVA 14.1 10 ] ($32) ($207) $953 129 38 43 13
951-413 OH 15 KVA 14.1 15 0 ($84) $112 $1,151 295 43 98 14
951-414 OH 25 KVA 14.1 25 0 ($126) ($51) $1,398 354 81 118 27
951-415 OH 50 KVA 14.1 50 0 ($87) $66 $2,023 667 124 222 41
951-416 OH 100 KVA 14.1 100 0 $0 $70 $3,617 1122 197 374 66
951-417 OH 167 KVA 14.1 167 0 ($342) ($476) $4,946 1612 297 537 99
951-615 OH 25 KVA 5.1 25 71 ($64) $90 $946 421 85 29751 4593
951-517 OH 50 KVA 5.1 50 157 ($96) $37 $1,306 615 139 96350 21777
951-518  OH 75 KVAS5.1 75 49 ($72) ($1.841) $215 1012 132 49588 6468
951-524 OH 15 KVA 5.1 15 47 $0 $38 $789 292 43 13724 - 2021
951-531 OH 10KVA6.3 10 7 ($45) $40 $722 206 35 1442 S 245
951-532 OH 25 KVA 6.3 25 17 ($102) $29 $1,062 401 70 6951 1213
951-534 OH 50 KVA 6.3 50 12 ($96) $30 $1,667 592 143 7104 1716
951-535 OH 75 KVA 6.3 75 4 ($12) $197 $2,173 1012 135 4385 585
951-536 OH 100 KVA 6.3 100 2 ($167) $447 $2,627 1283 164 2138 273
951-537 OH 167 KVA 6.3 167 2 ($115) $447 $3,822 1760 266 3520 532
951-538 OH 250 KVA 6.3 250 2 ($298) $1,248 $4,754 2572 350 5144 700
951-539 OH 333 KVA 6.3 333 1 $0 $703 $6,577 3149 440 4199 587
951-551 OH 50 KVA 6.5 50 29 ($106) $176 $1,581 643 133 18433 3813
951-552 OH 75 KVA 6.5 75 9 ($52) $451 $2,158 1047 126 9772 1176
951-553 OH 100 KVA 6.5 100 9 ($78) $462 $2,597 1177 186 10593 1674
951-554 OH 167 KVA 6.5 167 1 ($64) $251 $3,656 1728 273 1728 273
951-556 OH 333 KVA 6.5 333 3 $0 $2,199 $6,573 3187 429 9561 1287
951-557 OH 500KVA65 500 0 |  ($665) ($3.580) $8,299 4194 594 1398 198

1342 ($90,574) $63,823 $1,494,893 733,838 128,229 733,838 128,229
1342 $1,494,893 1,757,573
Legend 1,757,573

DP = Price decrease vs. Best TOC design

DT = TOC Increase vs. Best TOC design
NL = Guarantee No-Load Loss @ 20C

LL = Guarantee Load Loss @ 85C

TOC
5793
6866
8342
12298
3300

6190
7717
10926
4853
4675
6749
8294
11534

4419
6065
7139
10395
2761
2480
1410
1848
2510
3700
6079
7083
10670
15176
18901
1477
2279
2798
4616
7960
11208
2561
3736
4059

1518
2614
4021
6022
7495
10566
14547
18586
4102
6118
7120
10296
18701
24306



Kansas City Power & Light
Product Design & Application
TSL4 Designs Single Phase

Annual Losses (Watts)

Stock Code Prod Description Kva Qty Price LL NL LL NL TOC
950-001 Pad 50KVA3.1/581FD 50 2 $3,108 624 98 1248 196 5505
950-002 Pad 75KVA3.1/561FD 75 2 $2,977 1027 126 2396 294 6866
950-003 Pad 100KVA3.1/5.1FD 100 3 $3,525 1270 161 4233 537 8342
950-004 Pad 167KVA3.1/51FD 167 2 $5,461 1747 237 3494 474 12112
950-311 Pad 25 KVA 3.1P 25 356 $1,541 416 58 147957 20629 3127
950-313 Pad 50 KVA 3.1P 50 613 $1,990 605 102 370663 62492 4325
950-314 Pad 75 KVA 3.1P 75 236 $2,398 950 128 223883 30165 6013
950-315 Pad 100 KVA 3.1P 100 60 $2,922 1181 160 71254 9653 7418
950-316 Pad 167 KVA 3.1P 167 24 $4,380 1688 241 40512 5784 10826
950-432 Pad 50 KVA 4.3P 50 2 $2,251 627 98 1463 229 4659
950-513 Pad 50 KVA5.1P 50 19 $2,427 519 96 10034 1856 4444
950-514 Pad 75 KVA 5.1P 75 5 $2,877 940 131 4700 655 6461
950-515 Pad 100 KVA 5.1P 100 8 $3,415 1193 158 9146 1211 7951
950-516 Pad 167 KVA 5.1P 167 9 $4,701 1717 236 16025 2203 11243

1342 $2,786,283 907,010 136,378 907,010 136,378
Annual Losses (Watts)

Stock Code Prod Description Kva Qty Price LL NL LL NL TOC
951-002 OH 50 KVA 1.1/6.1 50 7 $2,307 530 99 3533 660 4368
951-003 OH 75 KVA 1.1/5.1 75 6 $3,069 754 148 4273 839 6013
951-004 OH 100 KVA 1.1/5.1 100 8 $3,545 902 179 7517 1492 7070
951-005 OH 167 KVA 1.1/5.1 167 2 $5,181 1277 262 2554 524 10185
951-008 OH 25 KVA 1.1/5.1 25 3 $1,425 375 57 1125 171 2862
951-134 OH 25 KVA 1.3 25 0 $1,157 333 78 111 26 2477
951-314 OH 10 KVA 3.1 10 154 $555 205 31 31638 4784 1341
951-315 OH 15 KVA 3.1 15 49 $719 283 40 13961 1973 1799
951-316 OH 25 KVA 3.1 25 372 $827 404 61 150153 22672 2375
951-318 OH 50 KVA 3.1 50 264 $1,352 557 115 146862 30322 3536
951-319 OH 75 KVA 3.1 75 28 $2,256 942 134 26376 3752 5852
951-320 OH 100 KVA 4.1 100 19 $2,726 1158 170 22388 3287 7155
951-321 OH 167 KVA 4.1 167 5 $4,231 1601 267 7471 1246 10406
951-322 OH 250 KVA 4.1 250 0 $6,764 1736 293 579 98 13465
951-323 OH 333 KVA 4.1 333 [¢] $11,552 2281 326 760 109 20262
951-412 OH 10 KVA 14.1 10 [¢] $986 178 37 59 12 1684
951-413 OH 15 KVA 14.1 16 0 $1,209 245 49 82 16 2167
951-414 OH 25 KVA 141 25 0 $1,427 365 70 122 23 2849
951-415 OH 50 KVA 14.1 50 0 $2,157 621 102 207 34 4550
951-416 OH 100 KVA 14.1 100 [ $3,730 1075 188 358 63 7890
9515417 OH 167 KVA 14.1 167 0 $5,196 1698 245 566 s 82 11684
951;515 OH 25KVA 5.1 25 71 $958 393 64 27772 4523 2471
951-517 OH 50 KVA 5.1 50 157 $1,352 607 105 95097 16450 3699
951-518 OH 75 KVA 5.1 75 49 $2,222 967 129 47383 6321 5900
951-524 OH 15 KVA 5.1 15 47 $801 279 41 13113 1927 1868
951-531 OH 10 KVA 6.3 10 7 $741 190 34 1330 238 1478
951-532 OH 25 KVA 6.3 25 17 $1,088 388 65 6725 1127 2585
951-534 OH 50 KVA 6.3 50 12 $1,724 582 111 6984 1332 3991
951-535 OH 75 KVA 6.3 75 4 $2,238 938 137 4065 594 5825
951-536 OH 100 KVA 6.3 100 2 $2,700 1132 178 1887 297 7049
951-537 OH 167 KVA 6.3 167 2 $3,874 1622 264 3244 528 10119
951-538 OH 250 KVA 6.3 250 2 $6,594 1734 300 3468 600 13299
951-539 OH 333KVA 6.3 333 1 $9,5651 2160 361 2880 481 17883
951-551 OH 50 KVA 6.5 50 29 $1,643 587 110 16827 3153 3926
951-552 OH 75 KVA 6.5 75 9 $2,231 892 146 8325 1363 5667
951-553 OH 100 KVA 6.5 100 9 $2,622 1036 198 9324 1782 6658
951-554 OH 167 KVA 6.5 167 1 $3,727 1645 258 1645 258 10045
951-556 OH 333 KVA 65 333 3 $8,338 2109 370 6327 1110 16501
951-557 OH 500 KVA 6.5 500 0 $15,946 3136 426 1045 142 27886

1342 $1,653,145 678,138 114,409 678,138 114,409
TSL2-4 Difference 55,700 13,820
Legend Averaged Savings (KW) 34,760

NL = Guarantee No-Load Loss @ 20C
LL = Guarantee Load Loss @ 85C

1,685,148
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Economic Evaluation of Transformer Efficiency
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KCPL

TIYPE Phase KvA Count Materials Labor
OH 1 5 469 $450 $864
OH 1 10 9989 $555 $864
OH 1 15 4653 $716 $864
OH 1 25 17214 $827 $864
OH 1 37 5791 $1,000 $864
OH 1 50 13402 $1,352 $864
OH 1 75 2843 $2,256 $864
OH 1 100 744 $2,726 $864
OH 1 167 227 $4,231 $864
OH 1 250 19 $6,764 $864
OH 1 333 4 $11,552 $864
OH 1 500 1 $15,946 $864
OH 3 15 17 $1,350 $864
OH 3 37 498 $1,665 $864
OH 3 50 650 $2,148 $864
OH 3 100 28 $3,000 $864
OH 3 112 308 $3,000 $864
OH 3 150 1400 $4,056 $864
OH 3 225 563 $6,768 $864
OH 3 300 3356 $8,178 $864
OH 3 500 197 $12,693 $864
OH 3 750 48 $20,292 $864
OH 3 1000 21 $34,656 $864
UG 1 25 4199 $1,541 $864
uG 1 37 250 $1,750 $864
UG 1 50 14195 $1,990 $864
uG 1 75 5522 $2,398 $864
uG 1 100 2532 $2,922 $864
UG 1 167 1220 $4,380 $864
UG 3 75 1109 $6,614 $2,074
UG 3 112 480 $7.,228 $1,382
UG 3 150 983 $7,684 $1,382
UG 3 225 770 $8,219 $1,382
UG 3 300 667 $8,881 $1,382
UG 3 500 456 $10,654 $1,382
UG ) 750 460 $16,909 $1,382
UG 3 1000 276 $19,324 $1,382
uG 3 1500 164 $22,097 $1,382
]e] 3 2000 33 $31,450 $1,382
UG 3 2500 47 $35,399 $1,382

For 3-Phase Underground Transformers:
KCPL Change Out

LL Extended NL NL Annual Savings

MW Save Savings LL W Cost Savings Extended (W) MWh
160 177,440 $9,634,288 38 42142 962
224 107,520 $4,132,838 54 25920 584
385 378,455 $8,912,650 42 41286 1838
419 322,630 $7,392,847 89 68530 1713
965 643,655 $6,845,935 2819
809 368,904 $5,488,808 129 58824 1873
1240 570,400 $8,414,058 198 91080 2897
817 225,492 $5,714,937 350 96600 1411
3111 510,204 $3,850,615 32 5248 2258
2329 76,857 $1,083,468 506 16698 410
4977 233,919 $1,728,731 79 3713 1041
3,615,476 $63,199,175 450,041 17,807




