Ham Exhibit F

City DUC_'E HVAC Rvalue | Rvalue | Leak Leak kwh /ton Summer

Location System pre post pre post kw/ton
Asheville Attic Heat Pump 4 19 35 35 434 0.047
Asheville Attic Heat Pump 6 6 8 5 93 0.016
Asheville Attic Heat Pump 6 19 8 5 339 0.062
Asheville Attic Heat Pump 6 19 8 8 251 0.054
Asheville Attic Heat Pump 6 6 10 5 156 0.023
Asheville Attic Heat Pump 6 6 10 8 63 0.008
Asheville Attic Heat Pump 6 19 10 5 402 0.070
Asheville Attic Heat Pump 6 19 10 8 313 0.062
Asheville Attic Heat Pump 6 19 10 10 253 0.054
Asheville Attic Heat Pump 6 6 20 5 484 0.062
Asheville Attic Heat Pump 6 6 20 8 391 0.047
Asheville Attic Heat Pump 6 6 20 10 328 0.039
Asheville Attic Heat Pump 6 19 20 5 730 0.109
Asheville Attic Heat Pump 6 19 20 8 642 0.101
Asheville Attic Heat Pump 6 19 20 10 581 0.093
Asheville Attic Heat Pump 6 19 20 20 263 0.039
Asheville Attic Heat Pump 6 6 23 5 588 0.070
Asheville Attic Heat Pump 6 6 23 8 495 0.054
Asheville Attic Heat Pump 6 6 23 10 432 0.047
Asheville Attic Heat Pump 6 6 23 20 104 0.008
Asheville Attic Heat Pump 6 19 23 5 834 0.116
Asheville Attic Heat Pump 6 19 23 8 745 0.109
Asheville Attic Heat Pump 6 19 23 10 685 0.101
Asheville Attic Heat Pump 6 19 23 20 367 0.047
Asheville Attic Heat Pump 6 19 23 23 266 0.039
Asheville Attic Heat Pump 6 6 25 5 659 0.085
Asheville Attic Heat Pump 6 6 25 8 565 0.070
Asheville Attic Heat Pump 6 6 25 10 503 0.062
Asheville Attic Heat Pump 6 6 25 20 174 0.023
Asheville Attic Heat Pump 6 6 25 23 71 0.016
Asheville Attic Heat Pump 6 19 25 5 904 0.132
Asheville Attic Heat Pump 6 19 25 8 816 0.124
Asheville Attic Heat Pump 6 19 25 10 756 0.116
Asheville Attic Heat Pump 6 19 25 20 437 0.062
Asheville Attic Heat Pump 6 19 25 23 337 0.054
Asheville Attic Heat Pump 6 19 25 25 269 0.047
Asheville Attic Heat Pump 6 6 35 5 1026 0.124
Asheville Attic Heat Pump 6 6 35 8 933 0.109
Asheville Attic Heat Pump 6 6 35 10 870 0.101
Asheville Attic Heat Pump 6 6 35 20 542 0.062
Asheville Attic Heat Pump 6 6 35 23 438 0.054
Asheville Attic Heat Pump 6 6 35 25 368 0.039
Asheville Attic Heat Pump 6 19 35 5 1272 0.171
Asheville Attic Heat Pump 6 19 35 8 1184 0.163
Asheville Attic Heat Pump 6 19 35 10 1123 0.155
Asheville Attic Heat Pump 6 19 35 20 805 0.101
Asheville Attic Heat Pump 6 19 35 23 705 0.093
Asheville Attic Heat Pump 6 19 35 25 636 0.085
Asheville Attic Heat Pump 6 19 35 35 278 0.031
Asheville Attic Heat Pump 19 19 8 5 88 0.008
Asheville Attic Heat Pump 19 19 10 5 149 0.016
Asheville Attic Heat Pump 19 19 10 8 61 0.008
Asheville Attic Heat Pump 19 19 20 5 467 0.070
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Location System pre post pre post kw/ton
Asheville Attic Heat Pump 19 19 20 8 379 0.062
Asheville Attic Heat Pump 19 19 20 10 318 0.054
Asheville Attic Heat Pump 19 19 23 5 567 0.078
Asheville Attic Heat Pump 19 19 23 8 479 0.070
Asheville Attic Heat Pump 19 19 23 10 419 0.062
Asheville Attic Heat Pump 19 19 23 20 100 0.008
Asheville Attic Heat Pump 19 19 25 5 636 0.085
Asheville Attic Heat Pump 19 19 25 8 548 0.078
Asheville Attic Heat Pump 19 19 25 10 487 0.070
Asheville Attic Heat Pump 19 19 25 20 169 0.016
Asheville Attic Heat Pump 19 19 25 23 68 0.008
Asheville Attic Heat Pump 19 19 35 5 994 0.140
Asheville Attic Heat Pump 19 19 35 8 905 0.132
Asheville Attic Heat Pump 19 19 35 10 845 0.124
Asheville Attic Heat Pump 19 19 35 20 527 0.070
Asheville Attic Heat Pump 19 19 35 23 426 0.062
Asheville Attic Heat Pump 19 19 35 25 358 0.054
Charlotte Attic AC Gas Heat 0 0 8 5 20 0.006
Charlotte Attic AC Gas Heat 0 4 8 5 587 0.209
Charlotte Attic AC Gas Heat 0 4 8 8 560 0.196
Charlotte Attic AC Gas Heat 0 6 8 5 617 0.234
Charlotte Attic AC Gas Heat 0 6 8 8 590 0.222
Charlotte Attic AC Gas Heat 0 19 8 5 670 0.298
Charlotte Attic AC Gas Heat 0 19 8 8 643 0.279
Charlotte Attic AC Gas Heat 0 0 10 5 33 0.006
Charlotte Attic AC Gas Heat 0 0 10 8 13 0.000
Charlotte Attic AC Gas Heat 0 4 10 5 600 0.209
Charlotte Attic AC Gas Heat 0 4 10 8 573 0.196
Charlotte Attic AC Gas Heat 0 4 10 10 555 0.190
Charlotte Attic AC Gas Heat 0 6 10 5 630 0.234
Charlotte Attic AC Gas Heat 0 6 10 8 603 0.222
Charlotte Attic AC Gas Heat 0 6 10 10 585 0.215
Charlotte Attic AC Gas Heat 0 19 10 5 683 0.298
Charlotte Attic AC Gas Heat 0 19 10 8 656 0.279
Charlotte Attic AC Gas Heat 0 19 10 10 638 0.266
Charlotte Attic AC Gas Heat 0 0 20 5 96 0.019
Charlotte Attic AC Gas Heat 0 0 20 8 76 0.013
Charlotte Attic AC Gas Heat 0 0 20 10 63 0.013
Charlotte Attic AC Gas Heat 0 4 20 5 663 0.222
Charlotte Attic AC Gas Heat 0 4 20 8 636 0.209
Charlotte Attic AC Gas Heat 0 4 20 10 618 0.203
Charlotte Attic AC Gas Heat 0 4 20 20 517 0.133
Charlotte Attic AC Gas Heat 0 6 20 5 693 0.247
Charlotte Attic AC Gas Heat 0 6 20 8 666 0.234
Charlotte Attic AC Gas Heat 0 6 20 10 647 0.228
Charlotte Attic AC Gas Heat 0 6 20 20 547 0.152
Charlotte Attic AC Gas Heat 0 19 20 5 746 0.310
Charlotte Attic AC Gas Heat 0 19 20 8 719 0.291
Charlotte Attic AC Gas Heat 0 19 20 10 700 0.279
Charlotte Attic AC Gas Heat 0 19 20 20 601 0.190
Charlotte Attic AC Gas Heat 0 0 23 5 114 0.019
Charlotte Attic AC Gas Heat 0 0 23 8 94 0.013
Charlotte Attic AC Gas Heat 0 0 23 10 81 0.013
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Charlotte Attic AC Gas Heat 0 0 23 20 18 0.000
Charlotte Attic AC Gas Heat 0 4 23 5 681 0.222
Charlotte Attic AC Gas Heat 0 4 23 8 654 0.209
Charlotte Attic AC Gas Heat 0 4 23 10 635 0.203
Charlotte Attic AC Gas Heat 0 4 23 20 535 0.133
Charlotte Attic AC Gas Heat 0 4 23 23 503 0.108
Charlotte Attic AC Gas Heat 0 6 23 5 711 0.247
Charlotte Attic AC Gas Heat 0 6 23 8 684 0.234
Charlotte Attic AC Gas Heat 0 6 23 10 665 0.228
Charlotte Attic AC Gas Heat 0 6 23 20 565 0.152
Charlotte Attic AC Gas Heat 0 6 23 23 533 0.127
Charlotte Attic AC Gas Heat 0 19 23 5 764 0.310
Charlotte Attic AC Gas Heat 0 19 23 8 737 0.291
Charlotte Attic AC Gas Heat 0 19 23 10 718 0.279
Charlotte Attic AC Gas Heat 0 19 23 20 619 0.190
Charlotte Attic AC Gas Heat 0 19 23 23 587 0.158
Charlotte Attic AC Gas Heat 0 0 25 5 126 0.025
Charlotte Attic AC Gas Heat 0 0 25 8 106 0.019
Charlotte Attic AC Gas Heat 0 0 25 10 93 0.019
Charlotte Attic AC Gas Heat 0 0 25 20 30 0.006
Charlotte Attic AC Gas Heat 0 0 25 23 12 0.006
Charlotte Attic AC Gas Heat 0 4 25 5 693 0.228
Charlotte Attic AC Gas Heat 0 4 25 8 666 0.215
Charlotte Attic AC Gas Heat 0 4 25 10 648 0.209
Charlotte Attic AC Gas Heat 0 4 25 20 547 0.139
Charlotte Attic AC Gas Heat 0 4 25 23 516 0.114
Charlotte Attic AC Gas Heat 0 4 25 25 495 0.101
Charlotte Attic AC Gas Heat 0 6 25 5 723 0.253
Charlotte Attic AC Gas Heat 0 6 25 8 696 0.241
Charlotte Attic AC Gas Heat 0 6 25 10 678 0.234
Charlotte Attic AC Gas Heat 0 6 25 20 577 0.158
Charlotte Attic AC Gas Heat 0 6 25 23 546 0.133
Charlotte Attic AC Gas Heat 0 6 25 25 525 0.120
Charlotte Attic AC Gas Heat 0 19 25 5 776 0.317
Charlotte Attic AC Gas Heat 0 19 25 8 749 0.298
Charlotte Attic AC Gas Heat 0 19 25 10 731 0.285
Charlotte Attic AC Gas Heat 0 19 25 20 631 0.196
Charlotte Attic AC Gas Heat 0 19 25 23 600 0.165
Charlotte Attic AC Gas Heat 0 19 25 25 578 0.152
Charlotte Attic AC Gas Heat 0 0 35 5 184 0.032
Charlotte Attic AC Gas Heat 0 0 35 8 164 0.025
Charlotte Attic AC Gas Heat 0 0 35 10 151 0.025
Charlotte Attic AC Gas Heat 0 0 35 20 88 0.013
Charlotte Attic AC Gas Heat 0 0 35 23 70 0.013
Charlotte Attic AC Gas Heat 0 0 35 25 58 0.006
Charlotte Attic AC Gas Heat 0 4 35 5 751 0.234
Charlotte Attic AC Gas Heat 0 4 35 8 724 0.222
Charlotte Attic AC Gas Heat 0 4 35 10 706 0.215
Charlotte Attic AC Gas Heat 0 4 35 20 605 0.146
Charlotte Attic AC Gas Heat 0 4 35 23 574 0.120
Charlotte Attic AC Gas Heat 0 4 35 25 553 0.108
Charlotte Attic AC Gas Heat 0 4 35 35 454 0.044
Charlotte Attic AC Gas Heat 0 6 35 5 781 0.260
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Charlotte Attic AC Gas Heat 0 6 35 8 754 0.247
Charlotte Attic AC Gas Heat 0 6 35 10 736 0.241
Charlotte Attic AC Gas Heat 0 6 35 20 635 0.165
Charlotte Attic AC Gas Heat 0 6 35 23 604 0.139
Charlotte Attic AC Gas Heat 0 6 35 25 583 0.127
Charlotte Attic AC Gas Heat 0 6 35 35 481 0.051
Charlotte Attic AC Gas Heat 0 19 35 5 807 0.304
Charlotte Attic AC Gas Heat 0 19 35 8 789 0.291
Charlotte Attic AC Gas Heat 0 19 35 10 689 0.203
Charlotte Attic AC Gas Heat 0 19 35 20 658 0.171
Charlotte Attic AC Gas Heat 0 19 35 23 636 0.158
Charlotte Attic AC Gas Heat 0 19 35 25 533 0.082
Charlotte Attic AC Gas Heat 0 19 35 35 781 0.260
Charlotte Attic AC Gas Heat 4 4 8 5 27 0.013
Charlotte Attic AC Gas Heat 4 6 8 5 57 0.038
Charlotte Attic AC Gas Heat 4 6 8 8 30 0.025
Charlotte Attic AC Gas Heat 4 19 8 5 110 0.101
Charlotte Attic AC Gas Heat 4 19 8 8 83 0.082
Charlotte Attic AC Gas Heat 4 4 10 5 46 0.019
Charlotte Attic AC Gas Heat 4 4 10 8 19 0.006
Charlotte Attic AC Gas Heat 4 6 10 5 76 0.044
Charlotte Attic AC Gas Heat 4 6 10 8 48 0.032
Charlotte Attic AC Gas Heat 4 6 10 10 30 0.025
Charlotte Attic AC Gas Heat 4 19 10 5 128 0.108
Charlotte Attic AC Gas Heat 4 19 10 8 101 0.089
Charlotte Attic AC Gas Heat 4 19 10 10 83 0.076
Charlotte Attic AC Gas Heat 4 4 20 5 146 0.089
Charlotte Attic AC Gas Heat 4 4 20 8 119 0.076
Charlotte Attic AC Gas Heat 4 4 20 10 100 0.070
Charlotte Attic AC Gas Heat 4 6 20 5 176 0.114
Charlotte Attic AC Gas Heat 4 6 20 8 149 0.101
Charlotte Attic AC Gas Heat 4 6 20 10 130 0.095
Charlotte Attic AC Gas Heat 4 6 20 20 30 0.019
Charlotte Attic AC Gas Heat 4 19 20 5 229 0.177
Charlotte Attic AC Gas Heat 4 19 20 8 202 0.158
Charlotte Attic AC Gas Heat 4 19 20 10 183 0.146
Charlotte Attic AC Gas Heat 4 19 20 20 84 0.057
Charlotte Attic AC Gas Heat 4 4 23 5 177 0.114
Charlotte Attic AC Gas Heat 4 4 23 8 150 0.101
Charlotte Attic AC Gas Heat 4 4 23 10 132 0.095
Charlotte Attic AC Gas Heat 4 4 23 20 32 0.025
Charlotte Attic AC Gas Heat 4 6 23 5 207 0.139
Charlotte Attic AC Gas Heat 4 6 23 8 180 0.127
Charlotte Attic AC Gas Heat 4 6 23 10 162 0.120
Charlotte Attic AC Gas Heat 4 6 23 20 61 0.044
Charlotte Attic AC Gas Heat 4 6 23 23 30 0.019
Charlotte Attic AC Gas Heat 4 19 23 5 260 0.203
Charlotte Attic AC Gas Heat 4 19 23 8 233 0.184
Charlotte Attic AC Gas Heat 4 19 23 10 215 0.171
Charlotte Attic AC Gas Heat 4 19 23 20 115 0.082
Charlotte Attic AC Gas Heat 4 19 23 23 84 0.051
Charlotte Attic AC Gas Heat 4 4 25 5 198 0.127
Charlotte Attic AC Gas Heat 4 4 25 8 171 0.114
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Charlotte Attic AC Gas Heat 4 4 25 10 153 0.108
Charlotte Attic AC Gas Heat 4 4 25 20 52 0.038
Charlotte Attic AC Gas Heat 4 4 25 23 21 0.013
Charlotte Attic AC Gas Heat 4 6 25 5 228 0.152
Charlotte Attic AC Gas Heat 4 6 25 8 201 0.139
Charlotte Attic AC Gas Heat 4 6 25 10 182 0.133
Charlotte Attic AC Gas Heat 4 6 25 20 82 0.057
Charlotte Attic AC Gas Heat 4 6 25 23 51 0.032
Charlotte Attic AC Gas Heat 4 6 25 25 30 0.019
Charlotte Attic AC Gas Heat 4 19 25 5 281 0.215
Charlotte Attic AC Gas Heat 4 19 25 8 254 0.196
Charlotte Attic AC Gas Heat 4 19 25 10 235 0.184
Charlotte Attic AC Gas Heat 4 19 25 20 136 0.095
Charlotte Attic AC Gas Heat 4 19 25 23 104 0.063
Charlotte Attic AC Gas Heat 4 19 25 25 83 0.051
Charlotte Attic AC Gas Heat 4 4 35 5 298 0.190
Charlotte Attic AC Gas Heat 4 4 35 8 271 0.177
Charlotte Attic AC Gas Heat 4 4 35 10 252 0.171
Charlotte Attic AC Gas Heat 4 4 35 20 152 0.101
Charlotte Attic AC Gas Heat 4 4 35 23 120 0.076
Charlotte Attic AC Gas Heat 4 4 35 25 100 0.063
Charlotte Attic AC Gas Heat 4 6 35 5 328 0.215
Charlotte Attic AC Gas Heat 4 6 35 8 301 0.203
Charlotte Attic AC Gas Heat 4 6 35 10 282 0.196
Charlotte Attic AC Gas Heat 4 6 35 20 182 0.120
Charlotte Attic AC Gas Heat 4 6 35 23 150 0.095
Charlotte Attic AC Gas Heat 4 6 35 25 129 0.082
Charlotte Attic AC Gas Heat 4 6 35 35 28 0.006
Charlotte Attic AC Gas Heat 4 19 35 5 380 0.279
Charlotte Attic AC Gas Heat 4 19 35 8 354 0.260
Charlotte Attic AC Gas Heat 4 19 35 10 335 0.247
Charlotte Attic AC Gas Heat 4 19 35 20 235 0.158
Charlotte Attic AC Gas Heat 4 19 35 23 204 0.127
Charlotte Attic AC Gas Heat 4 19 35 25 183 0.114
Charlotte Attic AC Gas Heat 4 19 35 35 79 0.038
Charlotte Attic AC Gas Heat 6 6 8 5 27 0.013
Charlotte Attic AC Gas Heat 6 19 8 5 80 0.076
Charlotte Attic AC Gas Heat 6 19 8 8 53 0.057
Charlotte Attic AC Gas Heat 6 6 10 5 46 0.019
Charlotte Attic AC Gas Heat 6 6 10 8 19 0.006
Charlotte Attic AC Gas Heat 6 19 10 5 98 0.082
Charlotte Attic AC Gas Heat 6 19 10 8 71 0.063
Charlotte Attic AC Gas Heat 6 19 10 10 53 0.051
Charlotte Attic AC Gas Heat 6 6 20 5 146 0.095
Charlotte Attic AC Gas Heat 6 6 20 8 119 0.082
Charlotte Attic AC Gas Heat 6 6 20 10 100 0.076
Charlotte Attic AC Gas Heat 6 19 20 5 199 0.158
Charlotte Attic AC Gas Heat 6 19 20 8 172 0.139
Charlotte Attic AC Gas Heat 6 19 20 10 153 0.127
Charlotte Attic AC Gas Heat 6 19 20 20 54 0.038
Charlotte Attic AC Gas Heat 6 6 23 5 178 0.120
Charlotte Attic AC Gas Heat 6 6 23 8 150 0.108
Charlotte Attic AC Gas Heat 6 6 23 10 132 0.101
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Charlotte Attic AC Gas Heat 6 6 23 20 31 0.025
Charlotte Attic AC Gas Heat 6 19 23 5 230 0.184
Charlotte Attic AC Gas Heat 6 19 23 8 203 0.165
Charlotte Attic AC Gas Heat 6 19 23 10 185 0.152
Charlotte Attic AC Gas Heat 6 19 23 20 85 0.063
Charlotte Attic AC Gas Heat 6 19 23 23 54 0.032
Charlotte Attic AC Gas Heat 6 6 25 5 199 0.133
Charlotte Attic AC Gas Heat 6 6 25 8 171 0.120
Charlotte Attic AC Gas Heat 6 6 25 10 153 0.114
Charlotte Attic AC Gas Heat 6 6 25 20 52 0.038
Charlotte Attic AC Gas Heat 6 6 25 23 21 0.013
Charlotte Attic AC Gas Heat 6 19 25 5 251 0.196
Charlotte Attic AC Gas Heat 6 19 25 8 224 0.177
Charlotte Attic AC Gas Heat 6 19 25 10 206 0.165
Charlotte Attic AC Gas Heat 6 19 25 20 106 0.076
Charlotte Attic AC Gas Heat 6 19 25 23 75 0.044
Charlotte Attic AC Gas Heat 6 19 25 25 54 0.032
Charlotte Attic AC Gas Heat 6 6 35 5 300 0.209
Charlotte Attic AC Gas Heat 6 6 35 8 273 0.196
Charlotte Attic AC Gas Heat 6 6 35 10 255 0.190
Charlotte Attic AC Gas Heat 6 6 35 20 154 0.114
Charlotte Attic AC Gas Heat 6 6 35 23 123 0.089
Charlotte Attic AC Gas Heat 6 6 35 25 102 0.076
Charlotte Attic AC Gas Heat 6 19 35 5 353 0.272
Charlotte Attic AC Gas Heat 6 19 35 8 326 0.253
Charlotte Attic AC Gas Heat 6 19 35 10 308 0.241
Charlotte Attic AC Gas Heat 6 19 35 20 208 0.152
Charlotte Attic AC Gas Heat 6 19 35 23 176 0.120
Charlotte Attic AC Gas Heat 6 19 35 25 155 0.108
Charlotte Attic AC Gas Heat 6 19 35 35 52 0.032
Charlotte Attic AC Gas Heat 19 19 8 5 27 0.019
Charlotte Attic AC Gas Heat 19 19 10 5 45 0.032
Charlotte Attic AC Gas Heat 19 19 10 8 18 0.013
Charlotte Attic AC Gas Heat 19 19 20 5 145 0.120
Charlotte Attic AC Gas Heat 19 19 20 8 118 0.101
Charlotte Attic AC Gas Heat 19 19 20 10 100 0.089
Charlotte Attic AC Gas Heat 19 19 23 5 176 0.152
Charlotte Attic AC Gas Heat 19 19 23 8 150 0.133
Charlotte Attic AC Gas Heat 19 19 23 10 131 0.120
Charlotte Attic AC Gas Heat 19 19 23 20 31 0.032
Charlotte Attic AC Gas Heat 19 19 25 5 198 0.165
Charlotte Attic AC Gas Heat 19 19 25 8 171 0.146
Charlotte Attic AC Gas Heat 19 19 25 10 152 0.133
Charlotte Attic AC Gas Heat 19 19 25 20 53 0.044
Charlotte Attic AC Gas Heat 19 19 25 23 21 0.013
Charlotte Attic AC Gas Heat 19 19 35 5 301 0.241
Charlotte Attic AC Gas Heat 19 19 35 8 274 0.222
Charlotte Attic AC Gas Heat 19 19 35 10 256 0.209
Charlotte Attic AC Gas Heat 19 19 35 20 156 0.120
Charlotte Attic AC Gas Heat 19 19 35 23 125 0.089
Charlotte Attic AC Gas Heat 19 19 35 25 104 0.076
Charlotte Attic Heat Pump 0 0 8 5 57 0.000
Charlotte Attic Heat Pump 0 4 8 5 1658 0.190
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Charlotte Attic Heat Pump 0 4 8 8 1605 0.184
Charlotte Attic Heat Pump 0 6 8 5 1721 0.215
Charlotte Attic Heat Pump 0 6 8 8 1668 0.203
Charlotte Attic Heat Pump 0 19 8 5 1828 0.266
Charlotte Attic Heat Pump 0 19 8 8 1777 0.253
Charlotte Attic Heat Pump 0 0 10 5 94 0.000
Charlotte Attic Heat Pump 0 0 10 8 37 0.000
Charlotte Attic Heat Pump 0 4 10 5 1695 0.190
Charlotte Attic Heat Pump 0 4 10 8 1641 0.184
Charlotte Attic Heat Pump 0 4 10 10 1605 0.177
Charlotte Attic Heat Pump 0 6 10 5 1757 0.215
Charlotte Attic Heat Pump 0 6 10 8 1704 0.203
Charlotte Attic Heat Pump 0 6 10 10 1668 0.196
Charlotte Attic Heat Pump 0 19 10 5 1865 0.266
Charlotte Attic Heat Pump 0 19 10 8 1813 0.253
Charlotte Attic Heat Pump 0 19 10 10 1779 0.241
Charlotte Attic Heat Pump 0 0 20 5 282 0.006
Charlotte Attic Heat Pump 0 0 20 8 224 0.006
Charlotte Attic Heat Pump 0 0 20 10 188 0.006
Charlotte Attic Heat Pump 0 4 20 5 1883 0.196
Charlotte Attic Heat Pump 0 4 20 8 1829 0.190
Charlotte Attic Heat Pump 0 4 20 10 1792 0.184
Charlotte Attic Heat Pump 0 4 20 20 1599 0.133
Charlotte Attic Heat Pump 0 6 20 5 1945 0.222
Charlotte Attic Heat Pump 0 6 20 8 1892 0.209
Charlotte Attic Heat Pump 0 6 20 10 1856 0.203
Charlotte Attic Heat Pump 0 6 20 20 1665 0.158
Charlotte Attic Heat Pump 0 19 20 5 2052 0.272
Charlotte Attic Heat Pump 0 19 20 8 2001 0.260
Charlotte Attic Heat Pump 0 19 20 10 1966 0.247
Charlotte Attic Heat Pump 0 19 20 20 1781 0.196
Charlotte Attic Heat Pump 0 0 23 5 339 0.006
Charlotte Attic Heat Pump 0 0 23 8 282 0.006
Charlotte Attic Heat Pump 0 0 23 10 245 0.006
Charlotte Attic Heat Pump 0 0 23 20 57 0.000
Charlotte Attic Heat Pump 0 4 23 5 1940 0.196
Charlotte Attic Heat Pump 0 4 23 8 1887 0.190
Charlotte Attic Heat Pump 0 4 23 10 1850 0.184
Charlotte Attic Heat Pump 0 4 23 20 1656 0.133
Charlotte Attic Heat Pump 0 4 23 23 1594 0.127
Charlotte Attic Heat Pump 0 6 23 5 2002 0.222
Charlotte Attic Heat Pump 0 6 23 8 1949 0.209
Charlotte Attic Heat Pump 0 6 23 10 1914 0.203
Charlotte Attic Heat Pump 0 6 23 20 1722 0.158
Charlotte Attic Heat Pump 0 6 23 23 1661 0.139
Charlotte Attic Heat Pump 0 19 23 5 2110 0.272
Charlotte Attic Heat Pump 0 19 23 8 2059 0.260
Charlotte Attic Heat Pump 0 19 23 10 2024 0.247
Charlotte Attic Heat Pump 0 19 23 20 1838 0.196
Charlotte Attic Heat Pump 0 19 23 23 1779 0.177
Charlotte Attic Heat Pump 0 0 25 5 378 0.013
Charlotte Attic Heat Pump 0 0 25 8 321 0.013
Charlotte Attic Heat Pump 0 0 25 10 284 0.013
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Charlotte Attic Heat Pump 0 0 25 20 96 0.006
Charlotte Attic Heat Pump 0 0 25 23 39 0.006
Charlotte Attic Heat Pump 0 4 25 5 1979 0.203
Charlotte Attic Heat Pump 0 4 25 8 1925 0.196
Charlotte Attic Heat Pump 0 4 25 10 1889 0.190
Charlotte Attic Heat Pump 0 4 25 20 1695 0.139
Charlotte Attic Heat Pump 0 4 25 23 1633 0.133
Charlotte Attic Heat Pump 0 4 25 25 1591 0.127
Charlotte Attic Heat Pump 0 6 25 5 2041 0.228
Charlotte Attic Heat Pump 0 6 25 8 1988 0.215
Charlotte Attic Heat Pump 0 6 25 10 1952 0.209
Charlotte Attic Heat Pump 0 6 25 20 1761 0.165
Charlotte Attic Heat Pump 0 6 25 23 1700 0.146
Charlotte Attic Heat Pump 0 6 25 25 1658 0.139
Charlotte Attic Heat Pump 0 19 25 5 2149 0.279
Charlotte Attic Heat Pump 0 19 25 8 2097 0.266
Charlotte Attic Heat Pump 0 19 25 10 2063 0.253
Charlotte Attic Heat Pump 0 19 25 20 1877 0.203
Charlotte Attic Heat Pump 0 19 25 23 1817 0.184
Charlotte Attic Heat Pump 0 19 25 25 1776 0.171
Charlotte Attic Heat Pump 0 0 35 5 570 0.013
Charlotte Attic Heat Pump 0 0 35 8 513 0.013
Charlotte Attic Heat Pump 0 0 35 10 477 0.013
Charlotte Attic Heat Pump 0 0 35 20 289 0.006
Charlotte Attic Heat Pump 0 0 35 23 231 0.006
Charlotte Attic Heat Pump 0 0 35 25 193 0.000
Charlotte Attic Heat Pump 0 4 35 5 2171 0.203
Charlotte Attic Heat Pump 0 4 35 8 2118 0.196
Charlotte Attic Heat Pump 0 4 35 10 2081 0.190
Charlotte Attic Heat Pump 0 4 35 20 1887 0.139
Charlotte Attic Heat Pump 0 4 35 23 1825 0.133
Charlotte Attic Heat Pump 0 4 35 25 1783 0.127
Charlotte Attic Heat Pump 0 4 35 35 1567 0.082
Charlotte Attic Heat Pump 0 6 35 5 2234 0.228
Charlotte Attic Heat Pump 0 6 35 8 2181 0.215
Charlotte Attic Heat Pump 0 6 35 10 2145 0.209
Charlotte Attic Heat Pump 0 6 35 20 1954 0.165
Charlotte Attic Heat Pump 0 6 35 23 1892 0.146
Charlotte Attic Heat Pump 0 6 35 25 1851 0.139
Charlotte Attic Heat Pump 0 6 35 35 1635 0.101
Charlotte Attic Heat Pump 0 19 35 5 2290 0.266
Charlotte Attic Heat Pump 0 19 35 8 2255 0.253
Charlotte Attic Heat Pump 0 19 35 10 2069 0.203
Charlotte Attic Heat Pump 0 19 35 20 2010 0.184
Charlotte Attic Heat Pump 0 19 35 23 1969 0.171
Charlotte Attic Heat Pump 0 19 35 25 1757 0.120
Charlotte Attic Heat Pump 0 19 35 35 2234 0.228
Charlotte Attic Heat Pump 4 4 8 5 54 0.006
Charlotte Attic Heat Pump 4 6 8 5 116 0.032
Charlotte Attic Heat Pump 4 6 8 8 63 0.019
Charlotte Attic Heat Pump 4 19 8 5 223 0.082
Charlotte Attic Heat Pump 4 19 8 8 172 0.070
Charlotte Attic Heat Pump 4 4 10 5 90 0.013
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Charlotte Attic Heat Pump 4 4 10 8 37 0.006
Charlotte Attic Heat Pump 4 6 10 5 152 0.038
Charlotte Attic Heat Pump 4 6 10 8 99 0.025
Charlotte Attic Heat Pump 4 6 10 10 64 0.019
Charlotte Attic Heat Pump 4 19 10 5 260 0.089
Charlotte Attic Heat Pump 4 19 10 8 209 0.076
Charlotte Attic Heat Pump 4 19 10 10 174 0.063
Charlotte Attic Heat Pump 4 4 20 5 284 0.063
Charlotte Attic Heat Pump 4 4 20 8 230 0.057
Charlotte Attic Heat Pump 4 4 20 10 194 0.051
Charlotte Attic Heat Pump 4 6 20 5 346 0.089
Charlotte Attic Heat Pump 4 6 20 8 293 0.076
Charlotte Attic Heat Pump 4 6 20 10 257 0.070
Charlotte Attic Heat Pump 4 6 20 20 66 0.025
Charlotte Attic Heat Pump 4 19 20 5 454 0.139
Charlotte Attic Heat Pump 4 19 20 8 403 0.127
Charlotte Attic Heat Pump 4 19 20 10 368 0.114
Charlotte Attic Heat Pump 4 19 20 20 182 0.063
Charlotte Attic Heat Pump 4 4 23 5 346 0.070
Charlotte Attic Heat Pump 4 4 23 8 293 0.063
Charlotte Attic Heat Pump 4 4 23 10 256 0.057
Charlotte Attic Heat Pump 4 4 23 20 62 0.006
Charlotte Attic Heat Pump 4 6 23 5 408 0.095
Charlotte Attic Heat Pump 4 6 23 8 355 0.082
Charlotte Attic Heat Pump 4 6 23 10 320 0.076
Charlotte Attic Heat Pump 4 6 23 20 128 0.032
Charlotte Attic Heat Pump 4 6 23 23 67 0.013
Charlotte Attic Heat Pump 4 19 23 5 516 0.146
Charlotte Attic Heat Pump 4 19 23 8 465 0.133
Charlotte Attic Heat Pump 4 19 23 10 430 0.120
Charlotte Attic Heat Pump 4 19 23 20 244 0.070
Charlotte Attic Heat Pump 4 19 23 23 184 0.051
Charlotte Attic Heat Pump 4 4 25 5 388 0.076
Charlotte Attic Heat Pump 4 4 25 8 335 0.070
Charlotte Attic Heat Pump 4 4 25 10 298 0.063
Charlotte Attic Heat Pump 4 4 25 20 104 0.013
Charlotte Attic Heat Pump 4 4 25 23 42 0.006
Charlotte Attic Heat Pump 4 6 25 5 450 0.101
Charlotte Attic Heat Pump 4 6 25 8 397 0.089
Charlotte Attic Heat Pump 4 6 25 10 362 0.082
Charlotte Attic Heat Pump 4 6 25 20 170 0.038
Charlotte Attic Heat Pump 4 6 25 23 109 0.019
Charlotte Attic Heat Pump 4 6 25 25 67 0.013
Charlotte Attic Heat Pump 4 19 25 5 558 0.152
Charlotte Attic Heat Pump 4 19 25 8 507 0.139
Charlotte Attic Heat Pump 4 19 25 10 472 0.127
Charlotte Attic Heat Pump 4 19 25 20 286 0.076
Charlotte Attic Heat Pump 4 19 25 23 227 0.057
Charlotte Attic Heat Pump 4 19 25 25 186 0.044
Charlotte Attic Heat Pump 4 4 35 5 605 0.120
Charlotte Attic Heat Pump 4 4 35 8 551 0.114
Charlotte Attic Heat Pump 4 4 35 10 515 0.108
Charlotte Attic Heat Pump 4 4 35 20 321 0.057
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Charlotte Attic Heat Pump 4 4 35 23 259 0.051
Charlotte Attic Heat Pump 4 4 35 25 217 0.044
Charlotte Attic Heat Pump 4 6 35 5 667 0.146
Charlotte Attic Heat Pump 4 6 35 8 614 0.133
Charlotte Attic Heat Pump 4 6 35 10 578 0.127
Charlotte Attic Heat Pump 4 6 35 20 387 0.082
Charlotte Attic Heat Pump 4 6 35 23 326 0.063
Charlotte Attic Heat Pump 4 6 35 25 284 0.057
Charlotte Attic Heat Pump 4 6 35 35 69 0.019
Charlotte Attic Heat Pump 4 19 35 5 774 0.196
Charlotte Attic Heat Pump 4 19 35 8 723 0.184
Charlotte Attic Heat Pump 4 19 35 10 688 0.171
Charlotte Attic Heat Pump 4 19 35 20 503 0.120
Charlotte Attic Heat Pump 4 19 35 23 443 0.101
Charlotte Attic Heat Pump 4 19 35 25 402 0.089
Charlotte Attic Heat Pump 4 19 35 35 190 0.038
Charlotte Attic Heat Pump 6 6 8 5 53 0.013
Charlotte Attic Heat Pump 6 19 8 5 160 0.063
Charlotte Attic Heat Pump 6 19 8 8 109 0.051
Charlotte Attic Heat Pump 6 6 10 5 89 0.019
Charlotte Attic Heat Pump 6 6 10 8 36 0.006
Charlotte Attic Heat Pump 6 19 10 5 196 0.070
Charlotte Attic Heat Pump 6 19 10 8 145 0.057
Charlotte Attic Heat Pump 6 19 10 10 110 0.044
Charlotte Attic Heat Pump 6 6 20 5 280 0.063
Charlotte Attic Heat Pump 6 6 20 8 227 0.051
Charlotte Attic Heat Pump 6 6 20 10 191 0.044
Charlotte Attic Heat Pump 6 19 20 5 387 0.114
Charlotte Attic Heat Pump 6 19 20 8 336 0.101
Charlotte Attic Heat Pump 6 19 20 10 302 0.089
Charlotte Attic Heat Pump 6 19 20 20 116 0.038
Charlotte Attic Heat Pump 6 6 23 5 341 0.082
Charlotte Attic Heat Pump 6 6 23 8 288 0.070
Charlotte Attic Heat Pump 6 6 23 10 253 0.063
Charlotte Attic Heat Pump 6 6 23 20 61 0.019
Charlotte Attic Heat Pump 6 19 23 5 449 0.133
Charlotte Attic Heat Pump 6 19 23 8 398 0.120
Charlotte Attic Heat Pump 6 19 23 10 363 0.108
Charlotte Attic Heat Pump 6 19 23 20 177 0.057
Charlotte Attic Heat Pump 6 19 23 23 118 0.038
Charlotte Attic Heat Pump 6 6 25 5 383 0.089
Charlotte Attic Heat Pump 6 6 25 8 330 0.076
Charlotte Attic Heat Pump 6 6 25 10 294 0.070
Charlotte Attic Heat Pump 6 6 25 20 103 0.025
Charlotte Attic Heat Pump 6 6 25 23 42 0.006
Charlotte Attic Heat Pump 6 19 25 5 490 0.139
Charlotte Attic Heat Pump 6 19 25 8 439 0.127
Charlotte Attic Heat Pump 6 19 25 10 405 0.114
Charlotte Attic Heat Pump 6 19 25 20 219 0.063
Charlotte Attic Heat Pump 6 19 25 23 159 0.044
Charlotte Attic Heat Pump 6 19 25 25 118 0.032
Charlotte Attic Heat Pump 6 6 35 5 598 0.127
Charlotte Attic Heat Pump 6 6 35 8 545 0.114
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Charlotte Attic Heat Pump 6 6 35 10 510 0.108
Charlotte Attic Heat Pump 6 6 35 20 318 0.063
Charlotte Attic Heat Pump 6 6 35 23 257 0.044
Charlotte Attic Heat Pump 6 6 35 25 215 0.038
Charlotte Attic Heat Pump 6 19 35 5 706 0.177
Charlotte Attic Heat Pump 6 19 35 8 655 0.165
Charlotte Attic Heat Pump 6 19 35 10 620 0.152
Charlotte Attic Heat Pump 6 19 35 20 434 0.101
Charlotte Attic Heat Pump 6 19 35 23 375 0.082
Charlotte Attic Heat Pump 6 19 35 25 334 0.070
Charlotte Attic Heat Pump 6 19 35 35 121 0.019
Charlotte Attic Heat Pump 19 19 8 5 51 0.013
Charlotte Attic Heat Pump 19 19 10 5 86 0.025
Charlotte Attic Heat Pump 19 19 10 8 35 0.013
Charlotte Attic Heat Pump 19 19 20 5 272 0.076
Charlotte Attic Heat Pump 19 19 20 8 221 0.063
Charlotte Attic Heat Pump 19 19 20 10 186 0.051
Charlotte Attic Heat Pump 19 19 23 5 331 0.095
Charlotte Attic Heat Pump 19 19 23 8 280 0.082
Charlotte Attic Heat Pump 19 19 23 10 245 0.070
Charlotte Attic Heat Pump 19 19 23 20 60 0.019
Charlotte Attic Heat Pump 19 19 25 5 372 0.108
Charlotte Attic Heat Pump 19 19 25 8 321 0.095
Charlotte Attic Heat Pump 19 19 25 10 286 0.082
Charlotte Attic Heat Pump 19 19 25 20 101 0.032
Charlotte Attic Heat Pump 19 19 25 23 41 0.013
Charlotte Attic Heat Pump 19 19 35 5 584 0.158
Charlotte Attic Heat Pump 19 19 35 8 533 0.146
Charlotte Attic Heat Pump 19 19 35 10 499 0.133
Charlotte Attic Heat Pump 19 19 35 20 313 0.082
Charlotte Attic Heat Pump 19 19 35 23 253 0.063
Charlotte Attic Heat Pump 19 19 35 25 212 0.051
Greenville Attic AC Gas Heat 0 0 8 5 19 0.005
Greenville Attic AC Gas Heat 0 4 8 5 397 0.143
Greenville Attic AC Gas Heat 0 4 8 8 372 0.123
Greenville Attic AC Gas Heat 0 6 8 5 415 0.163
Greenville Attic AC Gas Heat 0 6 8 8 391 0.148
Greenville Attic AC Gas Heat 0 19 8 5 448 0.204
Greenville Attic AC Gas Heat 0 19 8 8 424 0.184
Greenville Attic AC Gas Heat 0 0 10 5 30 0.010
Greenville Attic AC Gas Heat 0 0 10 8 12 0.005
Greenville Attic AC Gas Heat 0 4 10 5 408 0.148
Greenville Attic AC Gas Heat 0 4 10 8 384 0.128
Greenville Attic AC Gas Heat 0 4 10 10 368 0.117
Greenville Attic AC Gas Heat 0 6 10 5 427 0.169
Greenville Attic AC Gas Heat 0 6 10 8 403 0.153
Greenville Attic AC Gas Heat 0 6 10 10 387 0.138
Greenville Attic AC Gas Heat 0 19 10 5 460 0.209
Greenville Attic AC Gas Heat 0 19 10 8 436 0.189
Greenville Attic AC Gas Heat 0 19 10 10 420 0.179
Greenville Attic AC Gas Heat 0 0 20 5 86 0.020
Greenville Attic AC Gas Heat 0 0 20 8 67 0.015
Greenville Attic AC Gas Heat 0 0 20 10 56 0.010
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Greenville Attic AC Gas Heat 0 4 20 5 464 0.158
Greenville Attic AC Gas Heat 0 4 20 8 440 0.138
Greenville Attic AC Gas Heat 0 4 20 10 423 0.128
Greenville Attic AC Gas Heat 0 4 20 20 346 0.066
Greenville Attic AC Gas Heat 0 6 20 5 483 0.179
Greenville Attic AC Gas Heat 0 6 20 8 458 0.163
Greenville Attic AC Gas Heat 0 6 20 10 442 0.148
Greenville Attic AC Gas Heat 0 6 20 20 364 0.082
Greenville Attic AC Gas Heat 0 19 20 5 516 0.220
Greenville Attic AC Gas Heat 0 19 20 8 492 0.199
Greenville Attic AC Gas Heat 0 19 20 10 476 0.189
Greenville Attic AC Gas Heat 0 19 20 20 397 0.102
Greenville Attic AC Gas Heat 0 0 23 5 101 0.026
Greenville Attic AC Gas Heat 0 0 23 8 83 0.020
Greenville Attic AC Gas Heat 0 0 23 10 71 0.015
Greenville Attic AC Gas Heat 0 0 23 20 15 0.005
Greenville Attic AC Gas Heat 0 4 23 5 479 0.163
Greenville Attic AC Gas Heat 0 4 23 8 455 0.143
Greenville Attic AC Gas Heat 0 4 23 10 439 0.133
Greenville Attic AC Gas Heat 0 4 23 20 361 0.072
Greenville Attic AC Gas Heat 0 4 23 23 338 0.056
Greenville Attic AC Gas Heat 0 6 23 5 498 0.184
Greenville Attic AC Gas Heat 0 6 23 8 474 0.169
Greenville Attic AC Gas Heat 0 6 23 10 458 0.153
Greenville Attic AC Gas Heat 0 6 23 20 379 0.087
Greenville Attic AC Gas Heat 0 6 23 23 356 0.066
Greenville Attic AC Gas Heat 0 19 23 5 531 0.225
Greenville Attic AC Gas Heat 0 19 23 8 507 0.204
Greenville Attic AC Gas Heat 0 19 23 10 491 0.194
Greenville Attic AC Gas Heat 0 19 23 20 412 0.107
Greenville Attic AC Gas Heat 0 19 23 23 389 0.092
Greenville Attic AC Gas Heat 0 0 25 5 111 0.026
Greenville Attic AC Gas Heat 0 0 25 8 93 0.020
Greenville Attic AC Gas Heat 0 0 25 10 81 0.015
Greenville Attic AC Gas Heat 0 0 25 20 25 0.005
Greenville Attic AC Gas Heat 0 0 25 23 10 0.000
Greenville Attic AC Gas Heat 0 4 25 5 489 0.163
Greenville Attic AC Gas Heat 0 4 25 8 465 0.143
Greenville Attic AC Gas Heat 0 4 25 10 449 0.133
Greenville Attic AC Gas Heat 0 4 25 20 371 0.072
Greenville Attic AC Gas Heat 0 4 25 23 348 0.056
Greenville Attic AC Gas Heat 0 4 25 25 333 0.046
Greenville Attic AC Gas Heat 0 6 25 5 508 0.184
Greenville Attic AC Gas Heat 0 6 25 8 484 0.169
Greenville Attic AC Gas Heat 0 6 25 10 468 0.153
Greenville Attic AC Gas Heat 0 6 25 20 390 0.087
Greenville Attic AC Gas Heat 0 6 25 23 366 0.066
Greenville Attic AC Gas Heat 0 6 25 25 351 0.056
Greenville Attic AC Gas Heat 0 19 25 5 541 0.225
Greenville Attic AC Gas Heat 0 19 25 8 517 0.204
Greenville Attic AC Gas Heat 0 19 25 10 501 0.194
Greenville Attic AC Gas Heat 0 19 25 20 423 0.107
Greenville Attic AC Gas Heat 0 19 25 23 399 0.092
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Greenville Attic AC Gas Heat 0 19 25 25 383 0.077
Greenville Attic AC Gas Heat 0 0 35 5 163 0.036
Greenville Attic AC Gas Heat 0 0 35 8 145 0.031
Greenville Attic AC Gas Heat 0 0 35 10 133 0.026
Greenville Attic AC Gas Heat 0 0 35 20 77 0.015
Greenville Attic AC Gas Heat 0 0 35 23 62 0.010
Greenville Attic AC Gas Heat 0 0 35 25 52 0.010
Greenville Attic AC Gas Heat 0 4 35 5 541 0.174
Greenville Attic AC Gas Heat 0 4 35 8 517 0.153
Greenville Attic AC Gas Heat 0 4 35 10 501 0.143
Greenville Attic AC Gas Heat 0 4 35 20 423 0.082
Greenville Attic AC Gas Heat 0 4 35 23 400 0.066
Greenville Attic AC Gas Heat 0 4 35 25 384 0.056
Greenville Attic AC Gas Heat 0 4 35 35 308 0.020
Greenville Attic AC Gas Heat 0 6 35 5 560 0.194
Greenville Attic AC Gas Heat 0 6 35 8 536 0.179
Greenville Attic AC Gas Heat 0 6 35 10 519 0.163
Greenville Attic AC Gas Heat 0 6 35 20 441 0.097
Greenville Attic AC Gas Heat 0 6 35 23 418 0.077
Greenville Attic AC Gas Heat 0 6 35 25 403 0.066
Greenville Attic AC Gas Heat 0 6 35 35 325 0.020
Greenville Attic AC Gas Heat 0 19 35 5 569 0.215
Greenville Attic AC Gas Heat 0 19 35 8 553 0.204
Greenville Attic AC Gas Heat 0 19 35 10 474 0.117
Greenville Attic AC Gas Heat 0 19 35 20 451 0.102
Greenville Attic AC Gas Heat 0 19 35 23 435 0.087
Greenville Attic AC Gas Heat 0 19 35 25 357 0.036
Greenville Attic AC Gas Heat 0 19 35 35 560 0.194
Greenville Attic AC Gas Heat 4 4 8 5 24 0.020
Greenville Attic AC Gas Heat 4 6 8 5 43 0.041
Greenville Attic AC Gas Heat 4 6 8 8 19 0.026
Greenville Attic AC Gas Heat 4 19 8 5 76 0.082
Greenville Attic AC Gas Heat 4 19 8 8 52 0.061
Greenville Attic AC Gas Heat 4 4 10 5 41 0.031
Greenville Attic AC Gas Heat 4 4 10 8 16 0.010
Greenville Attic AC Gas Heat 4 6 10 5 59 0.051
Greenville Attic AC Gas Heat 4 6 10 8 35 0.036
Greenville Attic AC Gas Heat 4 6 10 10 19 0.020
Greenville Attic AC Gas Heat 4 19 10 5 92 0.092
Greenville Attic AC Gas Heat 4 19 10 8 68 0.072
Greenville Attic AC Gas Heat 4 19 10 10 52 0.061
Greenville Attic AC Gas Heat 4 4 20 5 118 0.092
Greenville Attic AC Gas Heat 4 4 20 8 94 0.072
Greenville Attic AC Gas Heat 4 4 20 10 78 0.061
Greenville Attic AC Gas Heat 4 6 20 5 137 0.112
Greenville Attic AC Gas Heat 4 6 20 8 113 0.097
Greenville Attic AC Gas Heat 4 6 20 10 96 0.082
Greenville Attic AC Gas Heat 4 6 20 20 18 0.015
Greenville Attic AC Gas Heat 4 19 20 5 170 0.153
Greenville Attic AC Gas Heat 4 19 20 8 146 0.133
Greenville Attic AC Gas Heat 4 19 20 10 130 0.123
Greenville Attic AC Gas Heat 4 19 20 20 51 0.036
Greenville Attic AC Gas Heat 4 4 23 5 141 0.107
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Greenville Attic AC Gas Heat 4 4 23 8 117 0.087
Greenville Attic AC Gas Heat 4 4 23 10 101 0.077
Greenville Attic AC Gas Heat 4 4 23 20 23 0.015
Greenville Attic AC Gas Heat 4 6 23 5 160 0.128
Greenville Attic AC Gas Heat 4 6 23 8 136 0.112
Greenville Attic AC Gas Heat 4 6 23 10 120 0.097
Greenville Attic AC Gas Heat 4 6 23 20 42 0.031
Greenville Attic AC Gas Heat 4 6 23 23 18 0.010
Greenville Attic AC Gas Heat 4 19 23 5 193 0.169
Greenville Attic AC Gas Heat 4 19 23 8 169 0.148
Greenville Attic AC Gas Heat 4 19 23 10 153 0.138
Greenville Attic AC Gas Heat 4 19 23 20 75 0.051
Greenville Attic AC Gas Heat 4 19 23 23 51 0.036
Greenville Attic AC Gas Heat 4 4 25 5 157 0.117
Greenville Attic AC Gas Heat 4 4 25 8 133 0.097
Greenville Attic AC Gas Heat 4 4 25 10 116 0.087
Greenville Attic AC Gas Heat 4 4 25 20 39 0.026
Greenville Attic AC Gas Heat 4 4 25 23 15 0.010
Greenville Attic AC Gas Heat 4 6 25 5 175 0.138
Greenville Attic AC Gas Heat 4 6 25 8 151 0.123
Greenville Attic AC Gas Heat 4 6 25 10 135 0.107
Greenville Attic AC Gas Heat 4 6 25 20 57 0.041
Greenville Attic AC Gas Heat 4 6 25 23 34 0.020
Greenville Attic AC Gas Heat 4 6 25 25 18 0.010
Greenville Attic AC Gas Heat 4 19 25 5 209 0.179
Greenville Attic AC Gas Heat 4 19 25 8 185 0.158
Greenville Attic AC Gas Heat 4 19 25 10 169 0.148
Greenville Attic AC Gas Heat 4 19 25 20 90 0.061
Greenville Attic AC Gas Heat 4 19 25 23 67 0.046
Greenville Attic AC Gas Heat 4 19 25 25 51 0.031
Greenville Attic AC Gas Heat 4 4 35 5 233 0.153
Greenville Attic AC Gas Heat 4 4 35 8 209 0.133
Greenville Attic AC Gas Heat 4 4 35 10 192 0.123
Greenville Attic AC Gas Heat 4 4 35 20 115 0.061
Greenville Attic AC Gas Heat 4 4 35 23 91 0.046
Greenville Attic AC Gas Heat 4 4 35 25 76 0.036
Greenville Attic AC Gas Heat 4 6 35 5 251 0.174
Greenville Attic AC Gas Heat 4 6 35 8 227 0.158
Greenville Attic AC Gas Heat 4 6 35 10 211 0.143
Greenville Attic AC Gas Heat 4 6 35 20 133 0.077
Greenville Attic AC Gas Heat 4 6 35 23 110 0.056
Greenville Attic AC Gas Heat 4 6 35 25 94 0.046
Greenville Attic AC Gas Heat 4 6 35 35 17 0.000
Greenville Attic AC Gas Heat 4 19 35 5 285 0.215
Greenville Attic AC Gas Heat 4 19 35 8 261 0.194
Greenville Attic AC Gas Heat 4 19 35 10 245 0.184
Greenville Attic AC Gas Heat 4 19 35 20 166 0.097
Greenville Attic AC Gas Heat 4 19 35 23 143 0.082
Greenville Attic AC Gas Heat 4 19 35 25 127 0.066
Greenville Attic AC Gas Heat 4 19 35 35 49 0.015
Greenville Attic AC Gas Heat 6 6 8 5 24 0.015
Greenville Attic AC Gas Heat 6 19 8 5 57 0.056
Greenville Attic AC Gas Heat 6 19 8 8 33 0.036
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Greenville Attic AC Gas Heat 6 6 10 5 40 0.031
Greenville Attic AC Gas Heat 6 6 10 8 16 0.015
Greenville Attic AC Gas Heat 6 19 10 5 74 0.072
Greenville Attic AC Gas Heat 6 19 10 8 50 0.051
Greenville Attic AC Gas Heat 6 19 10 10 33 0.041
Greenville Attic AC Gas Heat 6 6 20 5 118 0.097
Greenville Attic AC Gas Heat 6 6 20 8 94 0.082
Greenville Attic AC Gas Heat 6 6 20 10 78 0.066
Greenville Attic AC Gas Heat 6 19 20 5 152 0.138
Greenville Attic AC Gas Heat 6 19 20 8 128 0.117
Greenville Attic AC Gas Heat 6 19 20 10 112 0.107
Greenville Attic AC Gas Heat 6 19 20 20 33 0.020
Greenville Attic AC Gas Heat 6 6 23 5 142 0.117
Greenville Attic AC Gas Heat 6 6 23 8 118 0.102
Greenville Attic AC Gas Heat 6 6 23 10 101 0.087
Greenville Attic AC Gas Heat 6 6 23 20 23 0.020
Greenville Attic AC Gas Heat 6 19 23 5 175 0.158
Greenville Attic AC Gas Heat 6 19 23 8 151 0.138
Greenville Attic AC Gas Heat 6 19 23 10 135 0.128
Greenville Attic AC Gas Heat 6 19 23 20 56 0.041
Greenville Attic AC Gas Heat 6 19 23 23 33 0.026
Greenville Attic AC Gas Heat 6 6 25 5 157 0.128
Greenville Attic AC Gas Heat 6 6 25 8 133 0.112
Greenville Attic AC Gas Heat 6 6 25 10 117 0.097
Greenville Attic AC Gas Heat 6 6 25 20 39 0.031
Greenville Attic AC Gas Heat 6 6 25 23 15 0.010
Greenville Attic AC Gas Heat 6 19 25 5 190 0.169
Greenville Attic AC Gas Heat 6 19 25 8 166 0.148
Greenville Attic AC Gas Heat 6 19 25 10 150 0.138
Greenville Attic AC Gas Heat 6 19 25 20 72 0.051
Greenville Attic AC Gas Heat 6 19 25 23 48 0.036
Greenville Attic AC Gas Heat 6 19 25 25 32 0.020
Greenville Attic AC Gas Heat 6 6 35 5 235 0.174
Greenville Attic AC Gas Heat 6 6 35 8 210 0.158
Greenville Attic AC Gas Heat 6 6 35 10 194 0.143
Greenville Attic AC Gas Heat 6 6 35 20 116 0.077
Greenville Attic AC Gas Heat 6 6 35 23 93 0.056
Greenville Attic AC Gas Heat 6 6 35 25 77 0.046
Greenville Attic AC Gas Heat 6 19 35 5 268 0.215
Greenville Attic AC Gas Heat 6 19 35 8 244 0.194
Greenville Attic AC Gas Heat 6 19 35 10 228 0.184
Greenville Attic AC Gas Heat 6 19 35 20 149 0.097
Greenville Attic AC Gas Heat 6 19 35 23 126 0.082
Greenville Attic AC Gas Heat 6 19 35 25 110 0.066
Greenville Attic AC Gas Heat 6 19 35 35 32 0.015
Greenville Attic AC Gas Heat 19 19 8 5 24 0.020
Greenville Attic AC Gas Heat 19 19 10 5 40 0.031
Greenville Attic AC Gas Heat 19 19 10 8 16 0.010
Greenville Attic AC Gas Heat 19 19 20 5 119 0.117
Greenville Attic AC Gas Heat 19 19 20 8 95 0.097
Greenville Attic AC Gas Heat 19 19 20 10 79 0.087
Greenville Attic AC Gas Heat 19 19 23 5 142 0.133
Greenville Attic AC Gas Heat 19 19 23 8 118 0.112
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Greenville Attic AC Gas Heat 19 19 23 10 102 0.102
Greenville Attic AC Gas Heat 19 19 23 20 23 0.015
Greenville Attic AC Gas Heat 19 19 25 5 158 0.148
Greenville Attic AC Gas Heat 19 19 25 8 134 0.128
Greenville Attic AC Gas Heat 19 19 25 10 118 0.117
Greenville Attic AC Gas Heat 19 19 25 20 39 0.031
Greenville Attic AC Gas Heat 19 19 25 23 16 0.015
Greenville Attic AC Gas Heat 19 19 35 5 236 0.199
Greenville Attic AC Gas Heat 19 19 35 8 212 0.179
Greenville Attic AC Gas Heat 19 19 35 10 196 0.169
Greenville Attic AC Gas Heat 19 19 35 20 117 0.082
Greenville Attic AC Gas Heat 19 19 35 23 94 0.066
Greenville Attic AC Gas Heat 19 19 35 25 78 0.051
Greenville Attic Heat Pump 0 0 8 5 79 0.000
Greenville Attic Heat Pump 0 4 8 5 1883 0.143
Greenville Attic Heat Pump 0 4 8 8 1802 0.133
Greenville Attic Heat Pump 0 6 8 5 1957 0.158
Greenville Attic Heat Pump 0 6 8 8 1876 0.148
Greenville Attic Heat Pump 0 19 8 5 2087 0.194
Greenville Attic Heat Pump 0 19 8 8 2008 0.179
Greenville Attic Heat Pump 0 0 10 5 132 0.000
Greenville Attic Heat Pump 0 0 10 8 53 0.000
Greenville Attic Heat Pump 0 4 10 5 1936 0.143
Greenville Attic Heat Pump 0 4 10 8 1855 0.133
Greenville Attic Heat Pump 0 4 10 10 1800 0.128
Greenville Attic Heat Pump 0 6 10 5 2010 0.158
Greenville Attic Heat Pump 0 6 10 8 1929 0.148
Greenville Attic Heat Pump 0 6 10 10 1875 0.143
Greenville Attic Heat Pump 0 19 10 5 2140 0.194
Greenville Attic Heat Pump 0 19 10 8 2061 0.179
Greenville Attic Heat Pump 0 19 10 10 2008 0.174
Greenville Attic Heat Pump 0 0 20 5 398 0.000
Greenville Attic Heat Pump 0 0 20 8 319 0.000
Greenville Attic Heat Pump 0 0 20 10 266 0.000
Greenville Attic Heat Pump 0 4 20 5 2202 0.143
Greenville Attic Heat Pump 0 4 20 8 2120 0.133
Greenville Attic Heat Pump 0 4 20 10 2066 0.128
Greenville Attic Heat Pump 0 4 20 20 1785 0.092
Greenville Attic Heat Pump 0 6 20 5 2276 0.158
Greenville Attic Heat Pump 0 6 20 8 2195 0.148
Greenville Attic Heat Pump 0 6 20 10 2141 0.143
Greenville Attic Heat Pump 0 6 20 20 1863 0.107
Greenville Attic Heat Pump 0 19 20 5 2406 0.194
Greenville Attic Heat Pump 0 19 20 8 2327 0.179
Greenville Attic Heat Pump 0 19 20 10 2274 0.174
Greenville Attic Heat Pump 0 19 20 20 2000 0.138
Greenville Attic Heat Pump 0 0 23 5 478 0.000
Greenville Attic Heat Pump 0 0 23 8 399 0.000
Greenville Attic Heat Pump 0 0 23 10 346 0.000
Greenville Attic Heat Pump 0 0 23 20 80 0.000
Greenville Attic Heat Pump 0 4 23 5 2282 0.143
Greenville Attic Heat Pump 0 4 23 8 2200 0.133
Greenville Attic Heat Pump 0 4 23 10 2146 0.128
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Greenville Attic Heat Pump 0 4 23 20 1866 0.092
Greenville Attic Heat Pump 0 4 23 23 1778 0.082
Greenville Attic Heat Pump 0 6 23 5 2356 0.158
Greenville Attic Heat Pump 0 6 23 8 2275 0.148
Greenville Attic Heat Pump 0 6 23 10 2221 0.143
Greenville Attic Heat Pump 0 6 23 20 1943 0.107
Greenville Attic Heat Pump 0 6 23 23 1856 0.097
Greenville Attic Heat Pump 0 19 23 5 2486 0.194
Greenville Attic Heat Pump 0 19 23 8 2407 0.179
Greenville Attic Heat Pump 0 19 23 10 2354 0.174
Greenville Attic Heat Pump 0 19 23 20 2080 0.138
Greenville Attic Heat Pump 0 19 23 23 1994 0.123
Greenville Attic Heat Pump 0 0 25 5 532 0.000
Greenville Attic Heat Pump 0 0 25 8 452 0.000
Greenville Attic Heat Pump 0 0 25 10 400 0.000
Greenville Attic Heat Pump 0 0 25 20 134 0.000
Greenville Attic Heat Pump 0 0 25 23 54 0.000
Greenville Attic Heat Pump 0 4 25 5 2335 0.143
Greenville Attic Heat Pump 0 4 25 8 2254 0.133
Greenville Attic Heat Pump 0 4 25 10 2200 0.128
Greenville Attic Heat Pump 0 4 25 20 1919 0.092
Greenville Attic Heat Pump 0 4 25 23 1831 0.082
Greenville Attic Heat Pump 0 4 25 25 1772 0.077
Greenville Attic Heat Pump 0 6 25 5 2410 0.158
Greenville Attic Heat Pump 0 6 25 8 2329 0.148
Greenville Attic Heat Pump 0 6 25 10 2275 0.143
Greenville Attic Heat Pump 0 6 25 20 1996 0.107
Greenville Attic Heat Pump 0 6 25 23 1910 0.097
Greenville Attic Heat Pump 0 6 25 25 1850 0.087
Greenville Attic Heat Pump 0 19 25 5 2539 0.194
Greenville Attic Heat Pump 0 19 25 8 2460 0.179
Greenville Attic Heat Pump 0 19 25 10 2407 0.174
Greenville Attic Heat Pump 0 19 25 20 2133 0.138
Greenville Attic Heat Pump 0 19 25 23 2047 0.123
Greenville Attic Heat Pump 0 19 25 25 1989 0.107
Greenville Attic Heat Pump 0 0 35 5 803 0.005
Greenville Attic Heat Pump 0 0 35 8 723 0.005
Greenville Attic Heat Pump 0 0 35 10 671 0.005
Greenville Attic Heat Pump 0 0 35 20 405 0.005
Greenville Attic Heat Pump 0 0 35 23 325 0.005
Greenville Attic Heat Pump 0 0 35 25 271 0.005
Greenville Attic Heat Pump 0 4 35 5 2606 0.148
Greenville Attic Heat Pump 0 4 35 8 2525 0.138
Greenville Attic Heat Pump 0 4 35 10 2471 0.133
Greenville Attic Heat Pump 0 4 35 20 2190 0.097
Greenville Attic Heat Pump 0 4 35 23 2102 0.087
Greenville Attic Heat Pump 0 4 35 25 2043 0.082
Greenville Attic Heat Pump 0 4 35 35 1738 0.046
Greenville Attic Heat Pump 0 6 35 5 2681 0.163
Greenville Attic Heat Pump 0 6 35 8 2600 0.153
Greenville Attic Heat Pump 0 6 35 10 2546 0.148
Greenville Attic Heat Pump 0 6 35 20 2267 0.112
Greenville Attic Heat Pump 0 6 35 23 2181 0.102

Docket No. E-7 Sub 1073

OFFICIAL COPY

Mar 04 2015



Ham Exhibit F

City DUC_'E HVAC Rvalue | Rvalue | Leak Leak kwh /ton Summer

Location System pre post pre post kw/ton
Greenville Attic Heat Pump 0 6 35 25 2121 0.092
Greenville Attic Heat Pump 0 6 35 35 1817 0.056
Greenville Attic Heat Pump 0 19 35 5 2731 0.184
Greenville Attic Heat Pump 0 19 35 8 2678 0.179
Greenville Attic Heat Pump 0 19 35 10 2404 0.143
Greenville Attic Heat Pump 0 19 35 20 2318 0.128
Greenville Attic Heat Pump 0 19 35 23 2260 0.112
Greenville Attic Heat Pump 0 19 35 25 1958 0.072
Greenville Attic Heat Pump 0 19 35 35 2681 0.163
Greenville Attic Heat Pump 4 4 8 5 81 0.010
Greenville Attic Heat Pump 4 6 8 5 155 0.026
Greenville Attic Heat Pump 4 6 8 8 75 0.015
Greenville Attic Heat Pump 4 19 8 5 285 0.061
Greenville Attic Heat Pump 4 19 8 8 206 0.046
Greenville Attic Heat Pump 4 4 10 5 136 0.015
Greenville Attic Heat Pump 4 4 10 8 54 0.005
Greenville Attic Heat Pump 4 6 10 5 210 0.031
Greenville Attic Heat Pump 4 6 10 8 129 0.020
Greenville Attic Heat Pump 4 6 10 10 75 0.015
Greenville Attic Heat Pump 4 19 10 5 340 0.066
Greenville Attic Heat Pump 4 19 10 8 261 0.051
Greenville Attic Heat Pump 4 19 10 10 208 0.046
Greenville Attic Heat Pump 4 4 20 5 416 0.051
Greenville Attic Heat Pump 4 4 20 8 335 0.041
Greenville Attic Heat Pump 4 4 20 10 281 0.036
Greenville Attic Heat Pump 4 6 20 5 490 0.066
Greenville Attic Heat Pump 4 6 20 8 410 0.056
Greenville Attic Heat Pump 4 6 20 10 356 0.051
Greenville Attic Heat Pump 4 6 20 20 77 0.015
Greenville Attic Heat Pump 4 19 20 5 620 0.102
Greenville Attic Heat Pump 4 19 20 8 541 0.087
Greenville Attic Heat Pump 4 19 20 10 488 0.082
Greenville Attic Heat Pump 4 19 20 20 214 0.046
Greenville Attic Heat Pump 4 4 23 5 504 0.061
Greenville Attic Heat Pump 4 4 23 8 423 0.051
Greenville Attic Heat Pump 4 4 23 10 369 0.046
Greenville Attic Heat Pump 4 4 23 20 88 0.010
Greenville Attic Heat Pump 4 6 23 5 578 0.077
Greenville Attic Heat Pump 4 6 23 8 498 0.066
Greenville Attic Heat Pump 4 6 23 10 444 0.061
Greenville Attic Heat Pump 4 6 23 20 165 0.026
Greenville Attic Heat Pump 4 6 23 23 78 0.015
Greenville Attic Heat Pump 4 19 23 5 708 0.112
Greenville Attic Heat Pump 4 19 23 8 629 0.097
Greenville Attic Heat Pump 4 19 23 10 576 0.092
Greenville Attic Heat Pump 4 19 23 20 302 0.056
Greenville Attic Heat Pump 4 19 23 23 216 0.041
Greenville Attic Heat Pump 4 4 25 5 564 0.066
Greenville Attic Heat Pump 4 4 25 8 482 0.056
Greenville Attic Heat Pump 4 4 25 10 428 0.051
Greenville Attic Heat Pump 4 4 25 20 147 0.015
Greenville Attic Heat Pump 4 4 25 23 59 0.005
Greenville Attic Heat Pump 4 6 25 5 638 0.082
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Ham Exhibit F

City DUC_'E HVAC Rvalue | Rvalue | Leak Leak kwh /ton Summer

Location System pre post pre post kw/ton
Greenville Attic Heat Pump 4 6 25 8 557 0.072
Greenville Attic Heat Pump 4 6 25 10 503 0.066
Greenville Attic Heat Pump 4 6 25 20 225 0.031
Greenville Attic Heat Pump 4 6 25 23 138 0.020
Greenville Attic Heat Pump 4 6 25 25 79 0.010
Greenville Attic Heat Pump 4 19 25 5 767 0.117
Greenville Attic Heat Pump 4 19 25 8 689 0.102
Greenville Attic Heat Pump 4 19 25 10 635 0.097
Greenville Attic Heat Pump 4 19 25 20 361 0.061
Greenville Attic Heat Pump 4 19 25 23 276 0.046
Greenville Attic Heat Pump 4 19 25 25 218 0.031
Greenville Attic Heat Pump 4 4 35 5 868 0.102
Greenville Attic Heat Pump 4 4 35 8 787 0.092
Greenville Attic Heat Pump 4 4 35 10 732 0.087
Greenville Attic Heat Pump 4 4 35 20 452 0.051
Greenville Attic Heat Pump 4 4 35 23 364 0.041
Greenville Attic Heat Pump 4 4 35 25 304 0.036
Greenville Attic Heat Pump 4 6 35 5 942 0.117
Greenville Attic Heat Pump 4 6 35 8 862 0.107
Greenville Attic Heat Pump 4 6 35 10 807 0.102
Greenville Attic Heat Pump 4 6 35 20 529 0.066
Greenville Attic Heat Pump 4 6 35 23 442 0.056
Greenville Attic Heat Pump 4 6 35 25 383 0.046
Greenville Attic Heat Pump 4 6 35 35 79 0.010
Greenville Attic Heat Pump 4 19 35 5 1072 0.153
Greenville Attic Heat Pump 4 19 35 8 993 0.138
Greenville Attic Heat Pump 4 19 35 10 940 0.133
Greenville Attic Heat Pump 4 19 35 20 666 0.097
Greenville Attic Heat Pump 4 19 35 23 580 0.082
Greenville Attic Heat Pump 4 19 35 25 522 0.066
Greenville Attic Heat Pump 4 19 35 35 220 0.026
Greenville Attic Heat Pump 6 6 8 5 81 0.010
Greenville Attic Heat Pump 6 19 8 5 210 0.046
Greenville Attic Heat Pump 6 19 8 8 131 0.031
Greenville Attic Heat Pump 6 6 10 5 135 0.015
Greenville Attic Heat Pump 6 6 10 8 54 0.005
Greenville Attic Heat Pump 6 19 10 5 264 0.051
Greenville Attic Heat Pump 6 19 10 8 186 0.036
Greenville Attic Heat Pump 6 19 10 10 132 0.031
Greenville Attic Heat Pump 6 6 20 5 413 0.051
Greenville Attic Heat Pump 6 6 20 8 332 0.041
Greenville Attic Heat Pump 6 6 20 10 278 0.036
Greenville Attic Heat Pump 6 19 20 5 543 0.087
Greenville Attic Heat Pump 6 19 20 8 464 0.072
Greenville Attic Heat Pump 6 19 20 10 411 0.066
Greenville Attic Heat Pump 6 19 20 20 137 0.031
Greenville Attic Heat Pump 6 6 23 5 500 0.061
Greenville Attic Heat Pump 6 6 23 8 419 0.051
Greenville Attic Heat Pump 6 6 23 10 365 0.046
Greenville Attic Heat Pump 6 6 23 20 87 0.010
Greenville Attic Heat Pump 6 19 23 5 630 0.097
Greenville Attic Heat Pump 6 19 23 8 551 0.082
Greenville Attic Heat Pump 6 19 23 10 498 0.077
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City DUC_'E HVAC Rvalue | Rvalue | Leak Leak kwh /ton Summer

Location System pre post pre post kw/ton
Greenville Attic Heat Pump 6 19 23 20 224 0.041
Greenville Attic Heat Pump 6 19 23 23 138 0.026
Greenville Attic Heat Pump 6 6 25 5 559 0.072
Greenville Attic Heat Pump 6 6 25 8 478 0.061
Greenville Attic Heat Pump 6 6 25 10 424 0.056
Greenville Attic Heat Pump 6 6 25 20 146 0.020
Greenville Attic Heat Pump 6 6 25 23 59 0.010
Greenville Attic Heat Pump 6 19 25 5 689 0.107
Greenville Attic Heat Pump 6 19 25 8 610 0.092
Greenville Attic Heat Pump 6 19 25 10 557 0.087
Greenville Attic Heat Pump 6 19 25 20 283 0.051
Greenville Attic Heat Pump 6 19 25 23 197 0.036
Greenville Attic Heat Pump 6 19 25 25 139 0.020
Greenville Attic Heat Pump 6 6 35 5 863 0.107
Greenville Attic Heat Pump 6 6 35 8 783 0.097
Greenville Attic Heat Pump 6 6 35 10 728 0.092
Greenville Attic Heat Pump 6 6 35 20 450 0.056
Greenville Attic Heat Pump 6 6 35 23 363 0.046
Greenville Attic Heat Pump 6 6 35 25 304 0.036
Greenville Attic Heat Pump 6 19 35 5 993 0.143
Greenville Attic Heat Pump 6 19 35 8 914 0.128
Greenville Attic Heat Pump 6 19 35 10 861 0.123
Greenville Attic Heat Pump 6 19 35 20 587 0.087
Greenville Attic Heat Pump 6 19 35 23 501 0.072
Greenville Attic Heat Pump 6 19 35 25 443 0.056
Greenville Attic Heat Pump 6 19 35 35 141 0.015
Greenville Attic Heat Pump 19 19 8 5 79 0.015
Greenville Attic Heat Pump 19 19 10 5 132 0.020
Greenville Attic Heat Pump 19 19 10 8 53 0.005
Greenville Attic Heat Pump 19 19 20 5 406 0.056
Greenville Attic Heat Pump 19 19 20 8 327 0.041
Greenville Attic Heat Pump 19 19 20 10 274 0.036
Greenville Attic Heat Pump 19 19 23 5 492 0.072
Greenville Attic Heat Pump 19 19 23 8 413 0.056
Greenville Attic Heat Pump 19 19 23 10 360 0.051
Greenville Attic Heat Pump 19 19 23 20 86 0.015
Greenville Attic Heat Pump 19 19 25 5 550 0.087
Greenville Attic Heat Pump 19 19 25 8 471 0.072
Greenville Attic Heat Pump 19 19 25 10 418 0.066
Greenville Attic Heat Pump 19 19 25 20 144 0.031
Greenville Attic Heat Pump 19 19 25 23 58 0.015
Greenville Attic Heat Pump 19 19 35 5 852 0.128
Greenville Attic Heat Pump 19 19 35 8 773 0.112
Greenville Attic Heat Pump 19 19 35 10 720 0.107
Greenville Attic Heat Pump 19 19 35 20 446 0.072
Greenville Attic Heat Pump 19 19 35 23 360 0.056
Greenville Attic Heat Pump 19 19 35 25 302 0.041
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Ham Exhibit F

City Duct location HVAC Rvalue | Rvalue | Leak Leak KWh/ton Summer
System pre post pre post kWi/ton

Ashevile | Uneonbsmt/ o socheat | 0 0 35 25 10 0.014
crawl space

Asheville Uncon bsmt/ |~ 46 Heat 0 0 35 23 12 0.021
crawl space

Asheville Uncon bsmt/ |~ 4¢ Heat 0 0 35 20 16 0.028
crawl space

Asheville Uncon bsmt/ |\~ 4¢ Heat 0 0 35 10 26 0.049
crawl space

Asheville | Uneonbsmt/ 1, oo Heat 0 0 35 8 28 0.056
crawl space

Asheville Uncon bsmt/ |~ 546 Heat 0 0 35 5 31 0.063
crawl space

Asheville Uncon bsmt/ |~ 54¢ Heat 4 4 35 25 14 0.028
crawl space

Asheville Uncon bsmt/ |~ 46 Heat 4 4 35 23 18 0.035
crawl space

Asheville Uncon bsmt/ |~ o¢ Heat 4 4 35 20 22 0.042
crawl space

Asheville Uncon bsmt/ |~ 46 Heat 4 4 35 10 34 0.063
crawl space

Asheville Uncon bsmt/ |~ 46 Heat 4 4 35 8 37 0.070
crawl space

Asheville Uncon bsmt/ |~ 4¢ Heat 4 4 35 5 41 0.077
crawl space

Asheville Uncon bsmt/ |\~ o¢ Heat 6 6 35 25 14 0.028
crawl space

Asheville Uncon bsmt/ |\~ oc Heat 6 6 35 23 17 0.028
crawl space

Asheville Uncon bsmt/ |~ 46 Heat 6 6 35 20 21 0.042
crawl space

Asheville Uncon bsmt/ |~ 4¢ Heat 6 6 35 10 34 0.063
crawl space

Asheville Uncon bsmt/ |~ o¢ Heat 6 6 35 8 36 0.070
crawl space

Asheville Uncon bsmt/ |~ o¢ Heat 6 6 35 5 40 0.077
crawl space

Asheville | Uneonbsmt/ 1o oo heat | 19 19 35 25 14 0.028
crawl space

Asheville | Uneonbsmt/ 1\ oo heat | 10 19 35 23 17 0.035
crawl space

Asheville Uncon bsmt/ |\~ .¢ Heat 19 19 35 20 21 0.042
crawl space

Asheville Uncon bsmt/ |~ oc Heat 19 19 35 10 36 0.070
crawl space

Asheville | Uneonbsmt/ 1\ oo heat | 19 19 35 8 38 0.077
crawl space

Asheville | Uneonbsmt/ 1\ oo heat | 10 19 35 5 42 0.084
crawl space

Ashevile | Unconbsmt 1o oo Heat 0 0 25 23 2 0.007
crawl space

Asheville Unconbsmt/ | A= Gas Heat 0 0 25 20 5 0.014
crawl space
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City Duct location HVAC Rvalue | Rvalue | Leak Leak KWh/ton Summer
System pre post pre post kWi/ton

Asheville | Uneonbsmt/ 1, oo Heat 0 0 25 10 16 0.035
crawl space

Asheville Uncon bsmt/ |~ 46 Heat 0 0 25 8 18 0.042
crawl space

Asheville Uncon bsmt/ |~ 4¢ Heat 0 0 25 5 21 0.049
crawl space

Asheville Uncon bsmt/ |\~ 4¢ Heat 4 4 25 23 4 0.007
crawl space

Asheville Uncon bsmt/ |~ 46 Heat 4 4 25 20 7 0.014
crawl space

Asheville Uncon bsmt/ |~ 46 Heat 4 4 25 10 19 0.035
crawl space

Asheville Uncon bsmt/ |~ 46 Heat 4 4 25 8 23 0.042
crawl space

Asheville Uncon bsmt/ |\~ 4¢ Heat 4 4 25 5 26 0.049
crawl space

Asheville Uncon bsmt/ |~ ¢ Heat 6 6 25 23 3 0.000
crawl space

Asheville Uncon bsmt/ |~ 46 Heat 6 6 25 20 6 0.014
crawl space

Asheville Uncon bsmt/ |~ 46 Heat 6 6 25 10 19 0.035
crawl space

Asheville Uncon bsmt/ |~ o¢ Heat 6 6 25 8 22 0.042
crawl space

Asheville Uncon bsmt/ |~ o¢ Heat 6 6 25 5 26 0.049
crawl space

Asheville Uncon bsmt/ |\~ o¢ Heat 19 19 25 23 3 0.007
crawl space

Asheville | Uneonbsmt/ 1\ oo heat | 10 19 25 20 7 0.014
crawl space

Asheville Uncon bsmt/ |~ 4¢ Heat 19 19 25 10 21 0.042
crawl space

Asheville Uncon bsmt/ |~ .¢ Heat 19 19 25 8 24 0.049
crawl space

Asheville Uncon bsmt/ |\~ ¢ Heat 19 19 25 5 28 0.056
crawl space

Asheville Uncon bsmt/ |\~ oc Heat 0 0 23 20 3 0.007
crawl space

Asheville Uncon bsmt/ |\~ 5oq Heat 0 0 23 10 13 0.028
crawl space

Asheville Uncon bsmt/ |~ o¢ Heat 0 0 23 8 15 0.035
crawl space

Asheville Uncon bsmt/ |\~ oc Heat 0 0 23 5 18 0.042
crawl space

Ashevile | Uneonbsmt/ o cocheat | 4 4 23 20 4 0.007
crawl space

Ashevile | Uneonbsmt o cocheat | 4 4 23 10 16 0.028
crawl space

Ashevile | Unconbsmt 1o oo heat | 4 4 23 8 19 0.035
crawl space

Asheville Unconbsmt/ | A= Gas Heat 4 4 23 5 23 0.042
crawl space

Asheville | Uneonbsmt/ 1, oo Heat 6 6 23 20 4 0.014
crawl space
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Ham Exhibit F

City Duct location HVAC Rvalue | Rvalue | Leak Leak KWh/ton Summer
System pre post pre post kWi/ton

Asheville | Uneonbsmt/ 1, oo Heat 6 6 23 10 17 0.035
crawl space

Asheville Uncon bsmt/ |~ 46 Heat 6 6 23 8 19 0.042
crawl space

Asheville Uncon bsmt/ |~ 4¢ Heat 6 6 23 5 23 0.049
crawl space

Asheville Uncon bsmt/ |\~ 4¢ Heat 19 19 23 20 4 0.007
crawl space

Asheville Uncon bsmt/ |~ 46 Heat 19 19 23 10 19 0.035
crawl space

Asheville Uncon bsmt/ |~ 46 Heat 19 19 23 8 21 0.042
crawl space

Asheville Uncon bsmt/ |~ 46 Heat 19 19 23 5 25 0.049
crawl space

Asheville Uncon bsmt/ |\~ 4¢ Heat 0 0 20 10 10 0.021
crawl space

Asheville Uncon bsmt/ |~ ¢ Heat 0 0 20 8 12 0.028
crawl space

Asheville Uncon bsmt/ |~ 46 Heat 0 0 20 5 15 0.035
crawl space

Asheville Uncon bsmt/ |~ 46 Heat 4 4 20 10 12 0.021
crawl space

Asheville Uncon bsmt/ |~ o¢ Heat 4 4 20 8 15 0.028
crawl space

Asheville Uncon bsmt/ |~ o¢ Heat 4 4 20 5 19 0.035
crawl space

Asheville Uncon bsmt/ |\~ o¢ Heat 6 6 20 10 13 0.021
crawl space

Asheville Uncon bsmt/ |\~ oc Heat 6 6 20 8 16 0.028
crawl space

Asheville Uncon bsmt/ |~ 4¢ Heat 6 6 20 5 19 0.035
crawl space

Asheville Uncon bsmt/ |~ .¢ Heat 19 19 20 10 14 0.028
crawl space

Asheville Uncon bsmt/ |\~ ¢ Heat 19 19 20 8 17 0.035
crawl space

Asheville | Uneonbsmt/ |\ oo heat | 19 19 20 5 21 0.042
crawl space

Asheville | Uneonbsmt/ 1, oo Heat 0 0 10 8 2 0.007
crawl space

Asheville Uncon bsmt/ |~ o¢ Heat 0 0 10 5 5 0.014
crawl space

Asheville Uncon bsmt/ |\~ oc Heat 4 4 10 8 3 0.007
crawl space

Ashevile | Uneonbsmt/ o cocheat | 4 4 10 5 7 0.014
crawl space

Asheville | Uneonbsmt/ 1, oo Heat 6 6 10 8 2 0.007
crawl space

Asheville Uncon bsmt/ AC Gas Heat 6 6 10 5 6 0.014
crawl space

Asheville Unconbsmt/ | A= Gas Heat 19 19 10 8 2 0.007
crawl space

Asheville | Uneonbsmt/ 1\ oo heat | 19 19 10 5 6 0.014
crawl space
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City Duct location HVAC Rvalue | Rvalue | Leak Leak KWh/ton Summer
System pre post pre post kWi/ton

Asheville | Uneonbsmt/ 1, oo Heat 0 0 8 5 3 0.007
crawl space

Asheville Uncon bsmt/ |~ 46 Heat 4 4 8 5 4 0.007
crawl space

Asheville Uncon bsmt/ |~ 4¢ Heat 6 6 8 5 4 0.007
crawl space

Asheville Uncon bsmt/ |\~ 4¢ Heat 19 19 8 5 4 0.007
crawl space

Ashevile | Uneonbsmt/ o cocheat | 0 4 35 35 34 0.077
crawl space

Asheville Uncon bsmt/ |~ 46 Heat 0 4 35 25 49 0.105
crawl space

Asheville Uncon bsmt/ |~ 46 Heat 0 4 35 23 52 0.113
crawl space

Asheville Uncon bsmt/ |\~ 4¢ Heat 0 4 35 20 56 0.120
crawl space

Asheville Uncon bsmt/ |~ ¢ Heat 0 4 35 10 68 0.141
crawl space

Asheville Uncon bsmt/ |~ 46 Heat 0 4 35 8 71 0.148
crawl space

Asheville Uncon bsmt/ |~ 46 Heat 0 4 35 5 75 0.155
crawl space

Asheville Uncon bsmt/ |~ o¢ Heat 0 6 35 35 37 0.084
crawl space

Asheville Uncon bsmt/ |~ o¢ Heat 0 6 35 25 51 0.113
crawl space

Asheville Uncon bsmt/ |\~ oc Heat 0 6 35 23 54 0.113
crawl space

Asheville | Uneonbsmt/ 1, oo Heat 0 6 35 20 58 0.127
crawl space

Asheville Uncon bsmt/ |~ 4¢ Heat 0 6 35 10 71 0.148
crawl space

Asheville Uncon bsmt/ |~ .¢ Heat 0 6 35 8 73 0.155
crawl space

Asheville Uncon bsmt/ |\~ ¢ Heat 0 6 35 5 77 0.162
crawl space

Asheville | Uneonbsmt/ 1, oo Heat 0 19 35 35 77 0.162
crawl space

Asheville | Uneonbsmt/ 1, oo Heat 0 19 35 25 37 0.091
crawl space

Asheville Uncon bsmt/ |~ o¢ Heat 0 19 35 23 51 0.120
crawl space

Asheville Uncon bsmt/ |\~ oc Heat 0 19 35 20 54 0.127
crawl space

Asheville | Uneonbsmt/ 1, oo Heat 0 19 35 10 58 0.134
crawl space

Asheville | Uneonbsmt/ 1, oo Heat 0 19 35 8 72 0.162
crawl space

Asheville Uncon bsmt/ |5~ 46 Heat 0 19 35 5 75 0.169
crawl space

Asheville Unconbsmt/ | A= Gas Heat 0 4 25 25 38 0.091
crawl space

Asheville Uncon bsmt/ |\~ o¢ Heat 0 4 25 23 42 0.098
crawl space
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City Duct location HVAC Rvalue | Rvalue | Leak Leak KWh/ton Summer
System pre post pre post kWi/ton

Asheville | Uneonbsmt/ 1, oo Heat 0 4 25 20 46 0.105
crawl space

Asheville Uncon bsmt/ |~ 46 Heat 0 4 25 10 58 0.127
crawl space

Asheville Uncon bsmt/ |~ 4¢ Heat 0 4 25 8 61 0.134
crawl space

Asheville Uncon bsmt/ |\~ 4¢ Heat 0 4 25 5 65 0.141
crawl space

Asheville | Uneonbsmt/ 1, oo Heat 0 6 25 25 41 0.098
crawl space

Asheville Uncon bsmt/ |~ 46 Heat 0 6 25 23 43 0.098
crawl space

Asheville Uncon bsmt/ |~ 46 Heat 0 6 25 20 47 0.113
crawl space

Asheville Uncon bsmt/ |\~ 4¢ Heat 0 6 25 10 60 0.134
crawl space

Asheville Uncon bsmt/ |~ ¢ Heat 0 6 25 8 63 0.141
crawl space

Asheville Uncon bsmt/ |~ 46 Heat 0 6 25 5 67 0.148
crawl space

Asheville Uncon bsmt/ |~ 46 Heat 0 19 25 25 41 0.105
crawl space

Asheville Uncon bsmt/ |~ o¢ Heat 0 19 25 23 44 0.113
crawl space

Asheville Uncon bsmt/ |~ o¢ Heat 0 19 25 20 48 0.120
crawl space

Asheville Uncon bsmt/ |\~ oc Heat 0 19 25 10 62 0.148
crawl space

Asheville | Uneonbsmt/ 1, oo Heat 0 19 25 8 65 0.155
crawl space

Asheville Uncon bsmt/ |~ 4¢ Heat 0 19 25 5 69 0.162
crawl space

Asheville Uncon bsmt/ |~ .¢ Heat 0 4 23 23 40 0.091
crawl space

Asheville Uncon bsmt/ |\~ ¢ Heat 0 4 23 20 43 0.098
crawl space

Asheville | Uneonbsmt/ 1, oo Heat 0 4 23 10 55 0.120
crawl space

Asheville | Uneonbsmt/ 1, oo Heat 0 4 23 8 59 0.127
crawl space

Asheville Uncon bsmt/ |~ o¢ Heat 0 4 23 5 63 0.134
crawl space

Asheville Uncon bsmt/ |\~ oc Heat 0 6 23 23 41 0.091
crawl space

Asheville | Uneonbsmt/ 1, oo Heat 0 6 23 20 45 0.105
crawl space

Asheville | Uneonbsmt/ 1, oo Heat 0 6 23 10 58 0.127
crawl space

Ashevile | Unconbsmt 1o oo heat | 0 6 23 8 61 0.134
crawl space

Asheville Unconbsmt/ | A= Gas Heat 0 6 23 5 65 0.141
crawl space

Asheville | Uneonbsmt/ 1, oo Heat 0 19 23 23 41 0.105
crawl space
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City Duct location HVAC Rvalue | Rvalue | Leak Leak KWh/ton Summer
System pre post pre post kWi/ton

Ashevile | Uneonbsmt/ o cocheat | 0 19 23 20 45 0.113
crawl space

Asheville Uncon bsmt/ |~ 46 Heat 0 19 23 10 60 0.141
crawl space

Asheville Uncon bsmt/ |~ 4¢ Heat 0 19 23 8 62 0.148
crawl space

Asheville Uncon bsmt/ |\~ 4¢ Heat 0 19 23 5 66 0.155
crawl space

Asheville | Uneonbsmt/ 1, oo Heat 0 4 20 20 40 0.091
crawl space

Asheville Uncon bsmt/ |~ 46 Heat 0 4 20 10 52 0.113
crawl space

Asheville Uncon bsmt/ |~ 46 Heat 0 4 20 8 56 0.120
crawl space

Asheville Uncon bsmt/ |\~ 4¢ Heat 0 4 20 5 59 0.127
crawl space

Asheville Uncon bsmt/ |~ ¢ Heat 0 6 20 20 42 0.098
crawl space

Asheville Uncon bsmt/ |~ 46 Heat 0 6 20 10 55 0.120
crawl space

Asheville Uncon bsmt/ |~ 46 Heat 0 6 20 8 58 0.127
crawl space

Asheville Uncon bsmt/ |~ o¢ Heat 0 6 20 5 61 0.134
crawl space

Asheville Uncon bsmt/ |~ o¢ Heat 0 19 20 20 42 0.105
crawl space

Asheville Uncon bsmt/ |\~ o¢ Heat 0 19 20 10 57 0.134
crawl space

Asheville | Uneonbsmt/ 1, oo Heat 0 19 20 8 59 0.141
crawl space

Asheville Uncon bsmt/ |~ 4¢ Heat 0 19 20 5 63 0.148
crawl space

Asheville Uncon bsmt/ |~ .¢ Heat 0 4 10 10 42 0.091
crawl space

Asheville Uncon bsmt/ |\~ ¢ Heat 0 4 10 8 45 0.098
crawl space

Asheville | Uneonbsmt/ 1, oo Heat 0 4 10 5 49 0.105
crawl space

Asheville | Uneonbsmt/ 1, oo Heat 0 6 10 10 45 0.098
crawl space

Asheville Uncon bsmt/ |~ o¢ Heat 0 6 10 8 47 0.105
crawl space

Asheville Uncon bsmt/ |\~ oc Heat 0 6 10 5 51 0.113
crawl space

Asheville | Uneonbsmt/ 1, oo Heat 0 19 10 10 47 0.113
crawl space

Asheville | Uneonbsmt/ 1, oo Heat 0 19 10 8 49 0.120
crawl space

Ashevile | Unconbsmt 1o oo heat | 0 19 10 5 53 0.127
crawl space

Asheville Unconbsmt/ | A= Gas Heat 0 4 8 8 44 0.091
crawl space

Asheville Uncon bsmt/ AC Gas Heat 0 4 8 5 47 0.098
crawl space
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City Duct location HVAC Rvalue | Rvalue | Leak Leak KWh/ton Summer
System pre post pre post kWi/ton

Asheville | Uneonbsmt/ 1, oo Heat 0 6 8 8 45 0.098
crawl space

Asheville Uncon bsmt/ |~ 46 Heat 0 6 8 5 49 0.105
crawl space

Asheville Uncon bsmt/ |~ 4¢ Heat 0 19 8 8 47 0.113
crawl space

Asheville Uncon bsmt/ |\~ 4¢ Heat 0 19 8 5 51 0.120
crawl space

Ashevile | Uneonbsmt o oo heat | 4 6 35 35 3 0.007
crawl space

Asheville Uncon bsmt/ |~ 46 Heat 4 6 35 25 17 0.035
crawl space

Asheville Uncon bsmt/ |~ 46 Heat 4 6 35 23 19 0.035
crawl space

Asheville Uncon bsmt/ |\~ 4¢ Heat 4 6 35 20 23 0.049
crawl space

Asheville Uncon bsmt/ |~ ¢ Heat 4 6 35 10 36 0.070
crawl space

Asheville Uncon bsmt/ |~ 46 Heat 4 6 35 8 39 0.077
crawl space

Asheville Uncon bsmt/ |~ 46 Heat 4 6 35 5 43 0.084
crawl space

Asheville Uncon bsmt/ |~ o¢ Heat 4 19 35 35 2 0.014
crawl space

Asheville Uncon bsmt/ |~ o¢ Heat 4 19 35 25 17 0.042
crawl space

Asheville Uncon bsmt/ |\~ o¢ Heat 4 19 35 23 19 0.049
crawl space

Ashevile | Uneonbsmt/ o cocheat | 4 19 35 20 24 0.056
crawl space

Asheville Uncon bsmt/ |~ 4¢ Heat 4 19 35 10 38 0.084
crawl space

Asheville Uncon bsmt/ |~ .¢ Heat 4 19 35 8 41 0.091
crawl space

Asheville Uncon bsmt/ |\~ ¢ Heat 4 19 35 5 45 0.098
crawl space

Ashevile | Uneonbsmt o cocheat | 4 6 25 25 3 0.007
crawl space

Ashevile | Uneonbsmt/ o oocheat | 4 6 25 23 5 0.007
crawl space

Asheville Uncon bsmt/ |~ o¢ Heat 4 6 25 20 9 0.021
crawl space

Asheville Uncon bsmt/ |\~ oc Heat 4 6 25 10 22 0.042
crawl space

Ashevile | Uneonbsmt/ o cocheat | 4 6 25 8 25 0.049
crawl space

Ashevile | Uneonbsmt o cocheat | 4 6 25 5 28 0.056
crawl space

Ashevile | Unconbsmt 1o oo heat | 4 19 25 25 3 0.014
crawl space

Asheville Unconbsmt/ | A= Gas Heat 4 19 25 23 5 0.021
crawl space

Asheville Uncon bsmt/ |\~ o¢ Heat 4 19 25 20 9 0.028
crawl space
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City Duct location HVAC Rvalue | Rvalue | Leak Leak KWh/ton Summer
System pre post pre post kWi/ton

Asheville Uncon bsmt/ |~ 546 Heat 4 19 25 10 24 0.056
crawl space

Asheville Uncon bsmt/ |~ 46 Heat 4 19 25 8 26 0.063
crawl space

Asheville Uncon bsmt/ |~ 4¢ Heat 4 19 25 5 30 0.070
crawl space

Asheville Uncon bsmt/ |\~ 4¢ Heat 4 6 23 23 1 0.000
crawl space

Ashevile | Uneonbsmt o oo heat | 4 6 23 20 5 0.014
crawl space

Asheville Uncon bsmt/ |~ 46 Heat 4 6 23 10 18 0.035
crawl space

Asheville Uncon bsmt/ |~ 46 Heat 4 6 23 8 21 0.042
crawl space

Asheville Uncon bsmt/ |\~ 4¢ Heat 4 6 23 5 25 0.049
crawl space

Asheville Uncon bsmt/ |~ ¢ Heat 4 19 23 23 2 0.014
crawl space

Asheville Uncon bsmt/ |~ 46 Heat 4 19 23 20 6 0.021
crawl space

Asheville Uncon bsmt/ |~ 46 Heat 4 19 23 10 20 0.049
crawl space

Asheville Uncon bsmt/ |~ o¢ Heat 4 19 23 8 23 0.056
crawl space

Asheville Uncon bsmt/ |~ o¢ Heat 4 19 23 5 27 0.063
crawl space

Asheville Uncon bsmt/ |\~ o¢ Heat 4 6 20 20 2 0.007
crawl space

Ashevile | Uneonbsmt/ o cocheat | 4 6 20 10 15 0.028
crawl space

Asheville Uncon bsmt/ |~ 4¢ Heat 4 6 20 8 17 0.035
crawl space

Asheville Uncon bsmt/ |~ .¢ Heat 4 6 20 5 21 0.042
crawl space

Asheville Uncon bsmt/ |\~ ¢ Heat 4 19 20 20 2 0.014
crawl space

Ashevile | Uneonbsmt o cocheat | 4 19 20 10 16 0.042
crawl space

Ashevile | Uneonbsmt/ o oocheat | 4 19 20 8 19 0.049
crawl space

Asheville Uncon bsmt/ |~ o¢ Heat 4 19 20 5 23 0.056
crawl space

Asheville Uncon bsmt/ |\~ oc Heat 4 6 10 10 3 0.007
crawl space

Asheville Uncon bsmt/ AC Gas Heat 4 6 10 8 5 0.014
crawl space

Asheville Uncon bsmt/ AC Gas Heat 4 6 10 5 9 0.021
crawl space

Ashevile | Unconbsmt 1o oo heat | 4 19 10 10 4 0.021
crawl space

Asheville Unconbsmt/ | A= Gas Heat 4 19 10 8 7 0.028
crawl space

Ashevile | Uneonbsmt/ o cocheat | 4 19 10 5 11 0.035
crawl space
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Ashevile | Uneonbsmt/ o socheat | 4 6 8 8 2 0.007
crawl space

Asheville Uncon bsmt/ |~ 46 Heat 4 6 8 5 6 0.014
crawl space

Asheville Uncon bsmt/ |~ 4¢ Heat 4 19 8 8 4 0.021
crawl space

Asheville Uncon bsmt/ |\~ 4¢ Heat 4 19 8 5 8 0.028
crawl space

Asheville | Uneonbsmt/ 1, oo Heat 6 19 35 35 0 0.007
crawl space

Asheville Uncon bsmt/ |~ 46 Heat 6 19 35 25 14 0.035
crawl space

Asheville Uncon bsmt/ |~ 46 Heat 6 19 35 23 17 0.042
crawl space

Asheville Uncon bsmt/ |\~ 4¢ Heat 6 19 35 20 21 0.049
crawl space

Asheville Uncon bsmt/ |~ ¢ Heat 6 19 35 10 36 0.077
crawl space

Asheville Uncon bsmt/ |~ 46 Heat 6 19 35 8 38 0.084
crawl space

Asheville Uncon bsmt/ |~ 46 Heat 6 19 35 5 42 0.091
crawl space

Asheville Uncon bsmt/ |~ o¢ Heat 6 19 25 25 0 0.007
crawl space

Asheville Uncon bsmt/ |~ o¢ Heat 6 19 25 23 3 0.014
crawl space

Asheville Uncon bsmt/ |\~ o¢ Heat 6 19 25 20 7 0.021
crawl space

Asheville | Uneonbsmt/ 1, oo Heat 6 19 25 10 21 0.049
crawl space

Asheville Uncon bsmt/ |~ 4¢ Heat 6 19 25 8 24 0.056
crawl space

Asheville Uncon bsmt/ |~ .¢ Heat 6 19 25 5 28 0.063
crawl space

Asheville Uncon bsmt/ |\~ ¢ Heat 6 19 23 23 0 0.014
crawl space

Asheville Uncon bsmt/ |\~ oc Heat 6 19 23 20 4 0.021
crawl space

Asheville Uncon bsmt/ |\~ 5oq Heat 6 19 23 10 19 0.049
crawl space

Asheville Uncon bsmt/ |~ o¢ Heat 6 19 23 8 21 0.056
crawl space

Asheville Uncon bsmt/ |\~ oc Heat 6 19 23 5 25 0.063
crawl space

Asheville Uncon bsmt/ |\~ o¢ Heat 6 19 20 20 0 0.007
crawl space

Asheville | Uneonbsmt/ 1, oo Heat 6 19 20 10 15 0.035
crawl space

Ashevile | Unconbsmt 1o oo heat | 6 19 20 8 17 0.042
crawl space

Asheville Unconbsmt/ | A= Gas Heat 6 19 20 5 21 0.049
crawl space

Asheville | Uneonbsmt/ 1, oo Heat 6 19 10 10 2 0.014
crawl space
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Asheville | Jneonbsmy |0 cosHeat | 6 19 10 8 4 0.021
crawl space

Asheville Uncon bsmt/ | 5 Gas Heat 6 19 10 5 8 0.028
crawl space

Asheville Uncon bsmt/ | 1 Gas Heat 6 19 8 8 2 0.014
crawl space

Asheville Uncon bsmt/ | 5 gas Heat 6 19 8 5 6 0.021
crawl space

Asheville | Ynconbsmy o pump 0 0 35 25 34 0.021
crawl space

Asheville Uncon bsmt/ |0t pump 0 0 35 23 40 0.028
crawl space

Asheville Uncon bsmt/ |0t pump 0 0 35 20 50 0.035
crawl space

Asheville Uncon bsmt/ | ot pump 0 0 35 10 82 0.063
crawl space

Asheville Uncon bsmt/ | ot pump 0 0 35 8 89 0.063
crawl space

Asheville Uncon bsmt/ |0t pump 0 0 35 5 99 0.070
crawl space

Asheville Uncon bsmt/ |0t pump 4 4 35 25 56 0.028
crawl space

Asheville Uncon bsmt/ |0t pump 4 4 35 23 68 0.035
crawl space

Asheville Uncon bsmt/ | ot pump 4 4 35 20 85 0.042
crawl space

Asheville Uncon bsmt/ | ot pump 4 4 35 10 146 0.063
crawl space

Asheville Uncon bsmt/ Heat Pump 4 4 35 8 158 0.070
crawl space

Asheville Uncon bsmt/ | ot pump 4 4 35 5 177 0.077
crawl space

Asheville Uncon bsmt/ |0t pump 6 6 35 25 58 0.021
crawl space

Asheville Uncon bsmt/ |\t pump 6 6 35 23 70 0.028
crawl space

Asheville Uncon bsmt/ Heat Pump 6 6 35 20 87 0.035
crawl space

Asheville Uncon bsmt/ Heat Pump 6 6 35 10 151 0.063
crawl space

Asheville Uncon bsmt/ | ot pump 6 6 35 8 165 0.063
crawl space

Asheville Uncon bsmt/ |\t pump 6 6 35 5 184 0.070
crawl space

Asheville Uncon bsmt/ Heat Pump 19 19 35 25 61 0.028
crawl space

Asheville Uncon bsmt/ Heat Pump 19 19 35 23 75 0.028
crawl space

Asheville | dneonbsmt/ |, pump 19 19 35 20 94 0.035
crawl space

Asheville Uncon bsmt/' |y ot pump 19 19 35 10 163 0.063
crawl space

Asheville Uncon bsmt/ Heat Pump 19 19 35 8 177 0.063
crawl space
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Asheville | Unconbsmv o pump 19 19 35 5 199 0.070
crawl space

Asheville Uncon bsmt/ | oot pump 0 0 25 23 7 0.007
crawl space

Asheville Uncon bsmt/ |0t pump 0 0 25 20 16 0.014
crawl space

Asheville Uncon bsmt/ | ot pump 0 0 25 10 49 0.042
crawl space

Asheville | Ynconbsmy o pump 0 0 25 8 55 0.042
crawl space

Asheville Uncon bsmt/ |0t pump 0 0 25 5 65 0.049
crawl space

Asheville Uncon bsmt/ | ot pump 4 4 25 23 11 0.007
crawl space

Asheville Uncon bsmt/ | ot pump 4 4 25 20 29 0.014
crawl space

Asheville Uncon bsmt/ | ot pump 4 4 25 10 89 0.035
crawl space

Asheville Uncon bsmt/ |0t pump 4 4 25 8 102 0.042
crawl space

Asheville Uncon bsmt/ | ot pump 4 4 25 5 121 0.049
crawl space

Asheville Uncon bsmt/ | ot pump 6 6 25 23 12 0.007
crawl space

Asheville Uncon bsmt/ | ot pump 6 6 25 20 29 0.014
crawl space

Asheville Uncon bsmt/ | ot pump 6 6 25 10 93 0.042
crawl space

Asheville Uncon bsmt/ Heat Pump 6 6 25 8 106 0.042
crawl space

Asheville Uncon bsmt/ |0t pump 6 6 25 5 126 0.049
crawl space

Asheville Uncon bsmt/ |0t pump 19 19 25 23 13 0.000
crawl space

Asheville Uncon bsmt/ |\t pump 19 19 25 20 32 0.007
crawl space

Asheville Uncon bsmt/ Heat Pump 19 19 25 10 102 0.035
crawl space

Asheville Uncon bsmt/ Heat Pump 19 19 25 8 116 0.035
crawl space

Asheville Uncon bsmt/ | ot pump 19 19 25 5 137 0.042
crawl space

Asheville Uncon bsmt/ |\t pump 0 0 23 20 10 0.007
crawl space

Asheville Uncon bsmt/ Heat Pump 0 0 23 10 42 0.035
crawl space

Asheville Uncon bsmt/ Heat Pump 0 0 23 8 49 0.035
crawl space

Asheville | dneonbsmt/ |, pump 0 0 23 5 59 0.042
crawl space

Asheville Uncon bsmt/' |y ot pump 4 4 23 20 17 0.007
crawl space

Asheville Uncon bsmt/ Heat Pump 4 4 23 10 78 0.028
crawl space
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Asheville | Unconbsmv o pump 4 4 23 8 90 0.035
crawl space

Asheville | Ynconbsmuv o pump 4 4 23 5 109 0.042
crawl space

Asheville Uncon bsmt/ |0t pump 6 6 23 20 17 0.007
crawl space

Asheville Uncon bsmt/ | ot pump 6 6 23 10 81 0.035
crawl space

Asheville | Ynconbsmy o pump 6 6 23 8 94 0.035
crawl space

Asheville Uncon bsmt/ |0t pump 6 6 23 5 114 0.042
crawl space

Asheville Uncon bsmt/ | ot pump 19 19 23 20 19 0.007
crawl space

Asheville Uncon bsmt/ | ot pump 19 19 23 10 89 0.035
crawl space

Asheville Uncon bsmt/ | ot pump 19 19 23 8 103 0.035
crawl space

Asheville Uncon bsmt/ |0t pump 19 19 23 5 124 0.042
crawl space

Asheville Uncon bsmt/ | ot pump 0 0 20 10 32 0.028
crawl space

Asheville Uncon bsmt/ |0t pump 0 0 20 8 39 0.028
crawl space

Asheville Uncon bsmt/ | ot pump 0 0 20 5 49 0.035
crawl space

Asheville Uncon bsmt/ | ot pump 4 4 20 10 61 0.021
crawl space

Asheville Uncon bsmt/ Heat Pump 4 4 20 8 73 0.028
crawl space

Asheville Uncon bsmt/ | ot pump 4 4 20 5 92 0.035
crawl space

Asheville Uncon bsmt/ |0t pump 6 6 20 10 64 0.028
crawl space

Asheville Uncon bsmt/ |\t pump 6 6 20 8 77 0.028
crawl space

Asheville Uncon bsmt/ Heat Pump 6 6 20 5 97 0.035
crawl space

Asheville | Jneonbsmt |, pump 19 19 20 10 70 0.028
crawl space

Asheville Uncon bsmt/ | ot pump 19 19 20 8 83 0.028
crawl space

Asheville Uncon bsmt/ |\t pump 19 19 20 5 105 0.035
crawl space

Asheville Uncon bsmt/ Heat Pump 0 0 10 8 7 0.000
crawl space

Asheville Uncon bsmt/ Heat Pump 0 0 10 5 17 0.007
crawl space

Asheville | dneonbsmt/ |, pump 4 4 10 8 13 0.007
crawl space

Asheville Uncon bsmt/' |y ot pump 4 4 10 5 31 0.014
crawl space

Asheville Uncon bsmt/ Heat Pump 6 6 10 8 13 0.000
crawl space
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Asheville | Ynconbsmv o pump 6 6 10 5 33 0.007
crawl space

Asheville Uncon bsmt/ | ot pump 19 19 10 8 14 0.000
crawl space

Asheville Uncon bsmt/ | ot pump 19 19 10 5 35 0.007
crawl space

Asheville Uncon bsmt/ | ot pump 0 0 8 5 10 0.007
crawl space

Asheville Uncon bsmt/ Heat Pump 4 4 8 5 19 0.007
crawl space

Asheville | Ynconbsmu o pump 6 6 8 5 20 0.007
crawl space

Asheville Uncon bsmt/ | oot pump 19 19 8 5 21 0.007
crawl space

Asheville Uncon bsmt/ | ot pump 0 4 35 35 230 0.070
crawl space

Asheville Uncon bsmt/ |0t pump 0 4 35 25 286 0.098
crawl space

Asheville Uncon bsmt/ | 0t pump 0 4 35 23 298 0.105
crawl space

Asheville Uncon bsmt/ |0t pump 0 4 35 20 315 0.113
crawl space

Asheville Uncon bsmt/ | ot pump 0 4 35 10 376 0.134
crawl space

Asheville Uncon bsmt/ | ot pump 0 4 35 8 388 0.141
crawl space

Asheville Uncon bsmt/ | ot pump 0 4 35 5 407 0.148
crawl space

Asheville Uncon bsmt/ Heat Pump 0 6 35 35 246 0.077
crawl space

Asheville Uncon bsmt/ | ot pump 0 6 35 25 304 0.098
crawl space

Asheville Uncon bsmt/ | ot pump 0 6 35 23 316 0.105
crawl space

Asheville Uncon bsmt/ |\t pump 0 6 35 20 333 0.113
crawl space

Asheville Uncon bsmt/ Heat Pump 0 6 35 10 397 0.141
crawl space

Asheville Uncon bsmt/ Heat Pump 0 6 35 8 410 0.141
crawl space

Asheville Uncon bsmt/ | ot pump 0 6 35 5 430 0.148
crawl space

Asheville Uncon bsmt/ | ot pump 0 19 35 35 430 0.148
crawl space

Asheville Uncon bsmt/ Heat Pump 0 19 35 25 275 0.084
crawl space

Asheville | dneonbsmt |, pump 0 19 35 23 336 0.113
crawl space

Asheville | dneonbsmt |, pump 0 19 35 20 349 0.113
crawl space

Asheville Uncon bsmt/' |yt pump 0 19 35 10 369 0.120
crawl space

Asheville Uncon bsmt/ Heat Pump 0 19 35 8 438 0.148
crawl space
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Asheville | Unconbsmv o pump 0 19 35 5 452 0.148
crawl space

Asheville Uncon bsmt/ | oot pump 0 4 25 25 253 0.077
crawl space

Asheville Uncon bsmt/ |0t pump 0 4 25 23 264 0.084
crawl space

Asheville Uncon bsmt/ | ot pump 0 4 25 20 282 0.091
crawl space

Asheville Uncon bsmt/ Heat Pump 0 4 25 10 342 0.113
crawl space

Asheville | Unconbsmu o pump 0 4 25 8 355 0.120
crawl space

Asheville Uncon bsmt/ | ot pump 0 4 25 5 373 0.127
crawl space

Asheville Uncon bsmt/ | ot pump 0 6 25 25 270 0.077
crawl space

Asheville Uncon bsmt/ | ot pump 0 6 25 23 282 0.084
crawl space

Asheville Uncon bsmt/ |0t pump 0 6 25 20 300 0.091
crawl space

Asheville Uncon bsmt/ | ot pump 0 6 25 10 363 0.120
crawl space

Asheville Uncon bsmt/ |0t pump 0 6 25 8 377 0.120
crawl space

Asheville Uncon bsmt/ | ot pump 0 6 25 5 396 0.127
crawl space

Asheville Uncon bsmt/ | ot pump 0 19 25 25 303 0.091
crawl space

Asheville | Jneonbsmt/ |, pump 0 19 25 23 316 0.091
crawl space

Asheville Uncon bsmt/ | ot pump 0 19 25 20 335 0.098
crawl space

Asheville Uncon bsmt/ |0t pump 0 19 25 10 405 0.127
crawl space

Asheville Uncon bsmt/ |\t pump 0 19 25 8 419 0.127
crawl space

Asheville | Jneonbsmt |, pump 0 19 25 5 440 0.134
crawl space

Asheville Uncon bsmt/ Heat Pump 0 4 23 23 258 0.077
crawl space

Asheville Uncon bsmt/ | ot pump 0 4 23 20 275 0.084
crawl space

Asheville Uncon bsmt/ |\t pump 0 4 23 10 336 0.105
crawl space

Asheville Uncon bsmt/ Heat Pump 0 4 23 8 348 0.113
crawl space

Asheville Uncon bsmt/ Heat Pump 0 4 23 5 367 0.120
crawl space

Asheville | dneonbsmt/ |, pump 0 6 23 23 276 0.077
crawl space

Asheville Uncon bsmt/' |y ot pump 0 6 23 20 293 0.084
crawl space

Asheville Uncon bsmt/ Heat Pump 0 6 23 10 357 0.113
crawl space
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Asheville | Ynconbsmv o pump 0 6 23 8 370 0.113
crawl space

Asheville Uncon bsmt/ | ot pump 0 6 23 5 390 0.120
crawl space

Asheville Uncon bsmt/ | ot pump 0 19 23 23 309 0.084
crawl space

Asheville Uncon bsmt/ | ot pump 0 19 23 20 329 0.091
crawl space

Asheville | Unconbsmy o pump 0 19 23 10 398 0.120
crawl space

Asheville Uncon bsmt/ |0t pump 0 19 23 8 412 0.120
crawl space

Asheville Uncon bsmt/ | oot pump 0 19 23 5 433 0.127
crawl space

Asheville Uncon bsmt/ | ot pump 0 4 20 20 265 0.077
crawl space

Asheville Uncon bsmt/ |0t pump 0 4 20 10 326 0.098
crawl space

Asheville Uncon bsmt/ | 0t pump 0 4 20 8 339 0.105
crawl space

Asheville Uncon bsmt/ |0t pump 0 4 20 5 357 0.113
crawl space

Asheville Uncon bsmt/ | ot pump 0 6 20 20 283 0.077
crawl space

Asheville Uncon bsmt/ | ot pump 0 6 20 10 347 0.105
crawl space

Asheville Uncon bsmt/ | ot pump 0 6 20 8 360 0.105
crawl space

Asheville Uncon bsmt/ Heat Pump 0 6 20 5 380 0.113
crawl space

Asheville Uncon bsmt/ | ot pump 0 19 20 20 319 0.084
crawl space

Asheville Uncon bsmt/ | ot pump 0 19 20 10 389 0.113
crawl space

Asheville Uncon bsmt/ |\t pump 0 19 20 8 402 0.113
crawl space

Asheville Uncon bsmt/ Heat Pump 0 19 20 5 424 0.120
crawl space

Asheville Uncon bsmt/ Heat Pump 0 4 10 10 294 0.070
crawl space

Asheville Uncon bsmt/ | ot pump 0 4 10 8 306 0.077
crawl space

Asheville Uncon bsmt/ | ot pump 0 4 10 5 325 0.084
crawl space

Asheville Uncon bsmt/ Heat Pump 0 6 10 10 315 0.077
crawl space

Asheville Uncon bsmt/ Heat Pump 0 6 10 8 328 0.077
crawl space

Asheville | dneonbsmt/ |, pump 0 6 10 5 348 0.084
crawl space

Asheville Uncon bsmt/' |yt pump 0 19 10 10 356 0.084
crawl space

Asheville Uncon bsmt/ Heat Pump 0 19 10 8 370 0.084
crawl space
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Asheville | Unconbsmv o pump 0 19 10 5 391 0.091
crawl space

Asheville Uncon bsmt/ | oot pump 0 4 8 8 299 0.077
crawl space

Asheville Uncon bsmt/ |0t pump 0 4 8 5 318 0.084
crawl space

Asheville Uncon bsmt/ | ot pump 0 6 8 8 321 0.077
crawl space

Asheville | Ynconbsmy o pump 0 6 8 5 341 0.084
crawl space

Asheville Uncon bsmt/ |0t pump 0 19 8 8 363 0.084
crawl space

Asheville Uncon bsmt/ | ot pump 0 19 8 5 385 0.091
crawl space

Asheville Uncon bsmt/ | ot pump 4 6 35 35 16 0.007
crawl space

Asheville Uncon bsmt/ | ot pump 4 6 35 25 74 0.028
crawl space

Asheville Uncon bsmt/ |0t pump 4 6 35 23 86 0.035
crawl space

Asheville Uncon bsmt/ | ot pump 4 6 35 20 103 0.042
crawl space

Asheville Uncon bsmt/ |0t pump 4 6 35 10 167 0.070
crawl space

Asheville Uncon bsmt/ | ot pump 4 6 35 8 180 0.070
crawl space

Asheville Uncon bsmt/ | ot pump 4 6 35 5 200 0.077
crawl space

Asheville | Jneonbsmt/ |, pump 4 19 35 35 45 0.014
crawl space

Asheville Uncon bsmt/ | ot pump 4 19 35 25 106 0.042
crawl space

Asheville Uncon bsmt/ |0t pump 4 19 35 23 119 0.042
crawl space

Asheville Uncon bsmt/ |\t pump 4 19 35 20 139 0.049
crawl space

Asheville Uncon bsmt/ Heat Pump 4 19 35 10 208 0.077
crawl space

Asheville Uncon bsmt/ Heat Pump 4 19 35 8 222 0.077
crawl space

Asheville Uncon bsmt/ | ot pump 4 19 35 5 244 0.084
crawl space

Asheville Uncon bsmt/ |\t pump 4 6 25 25 18 0.000
crawl space

Asheville Uncon bsmt/ Heat Pump 4 6 25 23 29 0.007
crawl space

Asheville Uncon bsmt/ Heat Pump 4 6 25 20 a7 0.014
crawl space

Asheville | dneonbsmt/ |, pump 4 6 25 10 111 0.042
crawl space

Asheville Uncon bsmt/' |y ot pump 4 6 25 8 124 0.042
crawl space

Asheville Uncon bsmt/ Heat Pump 4 6 25 5 143 0.049
crawl space
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Asheville Uncon bsmt/ Heat Pump 4 19 25 25 50 0.014
crawl space

Asheville Uncon bsmt/ | oot pump 4 19 25 23 63 0.014
crawl space

Asheville Uncon bsmt/ |0t pump 4 19 25 20 82 0.021
crawl space

Asheville Uncon bsmt/ | ot pump 4 19 25 10 152 0.049
crawl space

Asheville | Ynconbsmy o pump 4 19 25 8 166 0.049
crawl space

Asheville Uncon bsmt/ |0t pump 4 19 25 5 187 0.056
crawl space

Asheville Uncon bsmt/ | ot pump 4 6 23 23 18 0.000
crawl space

Asheville Uncon bsmt/ | ot pump 4 6 23 20 35 0.007
crawl space

Asheville Uncon bsmt/ | ot pump 4 6 23 10 99 0.035
crawl space

Asheville Uncon bsmt/ |0t pump 4 6 23 8 112 0.035
crawl space

Asheville Uncon bsmt/ | ot pump 4 6 23 5 132 0.042
crawl space

Asheville Uncon bsmt/ |0t pump 4 19 23 23 52 0.007
crawl space

Asheville Uncon bsmt/ | ot pump 4 19 23 20 71 0.014
crawl space

Asheville Uncon bsmt/ | ot pump 4 19 23 10 140 0.042
crawl space

Asheville Uncon bsmt/ Heat Pump 4 19 23 8 154 0.042
crawl space

Asheville Uncon bsmt/ | ot pump 4 19 23 5 176 0.049
crawl space

Asheville Uncon bsmt/ |0t pump 4 6 20 20 18 0.000
crawl space

Asheville Uncon bsmt/ |\t pump 4 6 20 10 82 0.028
crawl space

Asheville Uncon bsmt/ Heat Pump 4 6 20 8 95 0.028
crawl space

Asheville Uncon bsmt/ Heat Pump 4 6 20 5 115 0.035
crawl space

Asheville Uncon bsmt/ | ot pump 4 19 20 20 54 0.007
crawl space

Asheville Uncon bsmt/ |\t pump 4 19 20 10 123 0.035
crawl space

Asheville Uncon bsmt/ Heat Pump 4 19 20 8 137 0.035
crawl space

Asheville Uncon bsmt/ Heat Pump 4 19 20 5 158 0.042
crawl space

Asheville Uncon bsmt/ Heat Pump 4 6 10 10 21 0.007
crawl space

Asheville Uncon bsmt/' |y ot pump 4 6 10 8 34 0.007
crawl space

Asheville | Uneonbsmt i pump 4 6 10 5 54 0.014
crawl space
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Asheville | Unconbsmv o pump 4 19 10 10 63 0.014
crawl space

Asheville Uncon bsmt/ | oot pump 4 19 10 8 77 0.014
crawl space

Asheville Uncon bsmt/ |0t pump 4 19 10 5 08 0.021
crawl space

Asheville Uncon bsmt/ | ot pump 4 6 8 8 22 0.000
crawl space

Asheville Uncon bsmt/ Heat Pump 4 6 8 5 41 0.007
crawl space

Asheville | Unconbsmu o pump 4 19 8 8 64 0.007
crawl space

Asheville Uncon bsmt/ | ot pump 4 19 8 5 85 0.014
crawl space

Asheville Uncon bsmt/ | ot pump 6 19 35 35 29 0.007
crawl space

Asheville Uncon bsmt/ | ot pump 6 19 35 25 91 0.035
crawl space

Asheville Uncon bsmt/ |0t pump 6 19 35 23 104 0.035
crawl space

Asheville Uncon bsmt/ | ot pump 6 19 35 20 123 0.042
crawl space

Asheville Uncon bsmt/ |0t pump 6 19 35 10 193 0.070
crawl space

Asheville Uncon bsmt/ | ot pump 6 19 35 8 207 0.070
crawl space

Asheville Uncon bsmt/ | ot pump 6 19 35 5 228 0.077
crawl space

Asheville Uncon bsmt/ Heat Pump 6 19 25 25 32 0.014
crawl space

Asheville Uncon bsmt/ | ot pump 6 19 25 23 45 0.014
crawl space

Asheville Uncon bsmt/ |0t pump 6 19 25 20 65 0.021
crawl space

Asheville Uncon bsmt/ |\t pump 6 19 25 10 134 0.049
crawl space

Asheville Uncon bsmt/ Heat Pump 6 19 25 8 148 0.049
crawl space

Asheville Uncon bsmt/ Heat Pump 6 19 25 5 170 0.056
crawl space

Asheville Uncon bsmt/ | ot pump 6 19 23 23 34 0.007
crawl space

Asheville Uncon bsmt/ |\t pump 6 19 23 20 53 0.014
crawl space

Asheville | Uneonbsmy i pump 6 19 23 10 122 0.042
crawl space

Asheville | neonbsmt |, pump 6 19 23 8 136 0.042
crawl space

Asheville | dneonbsmt/ |, pump 6 19 23 5 158 0.049
crawl space

Asheville Uncon bsmt/' |y ot pump 6 19 20 20 36 0.007
crawl space

Asheville Uncon bsmt/ Heat Pump 6 19 20 10 105 0.035
crawl space
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Asheville | Unconbsmy o pump 6 19 20 8 119 0.035
crawl space

Asheville | Uneonbsmy o pump 6 19 20 5 140 0.042
crawl space

Asheville Uncon bsmt/ |0t pump 6 19 10 10 41 0.007
crawl space

Asheville Uncon bsmt/ |\t pump 6 19 10 8 55 0.007
crawl space

Asheville | Unconbsmy o pump 6 19 10 5 77 0.014
crawl space

Asheville | Yneonbsmy o pump 6 19 8 8 42 0.007
crawl space

Asheville Uncon bsmt/ |0t pump 6 19 8 5 63 0.014
crawl space

Charlotte Uncon bsmt/ |\~ .¢ Heat 0 0 35 25 19 -0.007
crawl space

Charlotte Uncon bsmt/ |\~ o¢ Heat 0 0 35 23 22 -0.007
crawl space

Charlotte Uncon bsmt/ |, o6 Heat 0 0 35 20 27 -0.007
crawl space

Charlotte Uncon bsmt/ |~ o6 Heat 0 0 35 10 45 -0.007
crawl space

Charlotte Uncon bsmt/ |\~ 46 Heat 0 0 35 8 49 -0.007
crawl space

Charlotte Uncon bsmt/ |\~ 5o¢ Heat 0 0 35 5 54 -0.007
crawl space

Charlotte Uncon bsmt/ |\~ oc Heat 4 4 35 25 29 0.000
crawl space

Charlotte Uncon bsmt/ |\~ oc Heat 4 4 35 23 35 0.000
crawl space

Charlotte Uncon bsmt/ |~ o6 Heat 4 4 35 20 44 0.007
crawl space

Charlotte Uncon bsmt/ |\~ o¢ Heat 4 4 35 10 75 0.015
crawl space

Charlotte Uncon bsmt/ |\~ o¢ Heat 4 4 35 8 81 0.022
crawl space

Charlotte Uncon bsmt/ |\~ o¢ Heat 4 4 35 5 91 0.022
crawl space

Charlotte Uncon bsmt/ |\~ 5o¢ Heat 6 6 35 25 30 0.000
crawl space

Charlotte Uncon bsmt/ |\~ ¢ Heat 6 6 35 23 36 0.007
crawl space

Charlotte Uncon bsmt/ |\~ o¢ Heat 6 6 35 20 46 0.007
crawl space

Charlotte Uncon bsmt/ |\~ oc Heat 6 6 35 10 78 0.022
crawl space

Charlotte Uncon bsmt/ |\~ 5oq Heat 6 6 35 8 84 0.022
crawl space

Charlotte | Uneonbsmt 1, oo Heat 6 6 35 5 94 0.030
crawl space

Charlotte Unconbsmt/' | A= Gas Heat 19 19 35 25 32 0.007
crawl space

Charlotte Uncon bsmt/ |\~ oc Heat 19 19 35 23 39 0.007
crawl space
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Charlotte | Unconbsmt |\ cosHeat | 19 19 35 20 49 0.015
crawl space

Charlotte Uncon bsmt/ |~ 46 Heat 19 19 35 10 82 0.030
crawl space

Charlotte Uncon bsmt/ |~ 4¢ Heat 19 19 35 8 89 0.037
crawl space

Charlotte Uncon bsmt/ |\~ 4¢ Heat 19 19 35 5 99 0.037
crawl space

Charlotte | Inconbsmt |~ s Heat 0 0 25 23 3 0.000
crawl space

Charlotte Uncon bsmt/ |~ 46 Heat 0 0 25 20 9 0.000
crawl space

Charlotte Uncon bsmt/ |~ 46 Heat 0 0 25 10 27 0.000
crawl space

Charlotte Uncon bsmt/ |\~ 4¢ Heat 0 0 25 8 30 0.000
crawl space

Charlotte Uncon bsmt/ |~ o¢ Heat 0 0 25 5 36 0.000
crawl space

Charlotte Uncon bsmt/ |~ 46 Heat 4 4 25 23 6 0.000
crawl space

Charlotte Uncon bsmt/ |~ 46 Heat 4 4 25 20 15 0.007
crawl space

Charlotte Uncon bsmt/ |~ o¢ Heat 4 4 25 10 46 0.015
crawl space

Charlotte Uncon bsmt/ |~ o¢ Heat 4 4 25 8 52 0.022
crawl space

Charlotte Uncon bsmt/ |\~ o¢ Heat 4 4 25 5 61 0.022
crawl space

Charlotte Uncon bsmt/ |\~ oc Heat 6 6 25 23 6 0.007
crawl space

Charlotte Uncon bsmt/ |~ 4¢ Heat 6 6 25 20 16 0.007
crawl space

Charlotte Uncon bsmt/ |~ .¢ Heat 6 6 25 10 47 0.022
crawl space

Charlotte Uncon bsmt/ |\~ ¢ Heat 6 6 25 8 54 0.022
crawl space

Charlotte Uncon bsmt/ |\~ oc Heat 6 6 25 5 63 0.030
crawl space

Charlotte Unconbsmt/ |\~ o peat | 19 19 25 23 7 0.000
crawl space

Charlotte Uncon bsmt/ |~ o¢ Heat 19 19 25 20 16 0.007
crawl space

Charlotte Uncon bsmt/ |\~ oc Heat 19 19 25 10 50 0.022
crawl space

Charlotte Unconbsmt/ |\~ cacpeat | 19 19 25 8 57 0.030
crawl space

Charlotte Unconbsmt/ |\~ o peat | 19 19 25 5 67 0.030
crawl space

Charlotte Uncon bsmt/ |5~ 46 Heat 0 0 23 20 6 0.000
crawl space

Charlotte Unconbsmt/ | A= Gas Heat 0 0 23 10 23 0.000
crawl space

Charlotte Uncon bsmt/ |\~ o¢ Heat 0 0 23 8 27 0.000
crawl space
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Charlotte | Unconbsmt |\~ s Heat 0 0 23 5 33 0.000
crawl space

Charlotte Uncon bsmt/ |~ 46 Heat 4 4 23 20 9 0.007
crawl space

Charlotte Uncon bsmt/ |~ 4¢ Heat 4 4 23 10 40 0.015
crawl space

Charlotte Uncon bsmt/ |\~ 4¢ Heat 4 4 23 8 46 0.022
crawl space

Charlotte | Unconbsmt |- cosHeat | 4 4 23 5 55 0.022
crawl space

Charlotte Uncon bsmt/ |~ 46 Heat 6 6 23 20 10 0.000
crawl space

Charlotte Uncon bsmt/ |~ 46 Heat 6 6 23 10 41 0.015
crawl space

Charlotte Uncon bsmt/ |\~ 4¢ Heat 6 6 23 8 48 0.015
crawl space

Charlotte Uncon bsmt/ |~ ¢ Heat 6 6 23 5 57 0.022
crawl space

Charlotte Uncon bsmt/ |~ 46 Heat 19 19 23 20 10 0.007
crawl space

Charlotte Uncon bsmt/ |~ 46 Heat 19 19 23 10 43 0.022
crawl space

Charlotte Uncon bsmt/ |~ o¢ Heat 19 19 23 8 50 0.030
crawl space

Charlotte Uncon bsmt/ |~ o¢ Heat 19 19 23 5 60 0.030
crawl space

Charlotte Uncon bsmt/ |\~ o¢ Heat 0 0 20 10 18 0.000
crawl space

Charlotte Uncon bsmt/ |\~ oc Heat 0 0 20 8 21 0.000
crawl space

Charlotte Uncon bsmt/ |~ 4¢ Heat 0 0 20 5 27 0.000
crawl space

Charlotte Uncon bsmt/ |~ .¢ Heat 4 4 20 10 30 0.007
crawl space

Charlotte Uncon bsmt/ |\~ ¢ Heat 4 4 20 8 37 0.015
crawl space

Charlotte Uncon bsmY/ AC Gas Heat 4 4 20 5 46 0.015
crawl space

Charlotte Uncon bsmt/ |\~ 5oq Heat 6 6 20 10 32 0.015
crawl space

Charlotte Uncon bsmt/ |~ o¢ Heat 6 6 20 8 38 0.015
crawl space

Charlotte Uncon bsmt/ |\~ oc Heat 6 6 20 5 48 0.022
crawl space

Charlotte Unconbsmt/ |\~ cacpeat | 19 19 20 10 34 0.015
crawl space

Charlotte Uncon bsmt/ |\~ oc Heat 19 19 20 8 40 0.022
crawl space

Charlotte | Jnconbsmi 1 o casHeat | 19 19 20 5 50 0.022
crawl space

Charlotte Unconbsmt/ | A= Gas Heat 0 0 10 8 4 0.000
crawl space

Charlotte Uncon bsmt/ |\~ o¢ Heat 0 0 10 5 9 0.000
crawl space
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Charlotte | Unconbsmt |\~ o s Heat | 4 4 10 8 6 0.007
crawl space

Charlotte Uncon bsmt/ |~ 546 Heat 4 4 10 5 16 0.007
crawl space

Charlotte Uncon bsmt/ |\~ o6 Heat 6 6 10 8 7 0.000
crawl space

Charlotte Uncon bsmt/ |\~ o¢ Heat 6 6 10 5 16 0.007
crawl space

Charlotte | Unconbsmt |\~ cosHeat | 19 19 10 8 7 0.007
crawl space

Charlotte Uncon bsmt/ |~ o6 Heat 19 19 10 5 17 0.007
crawl space

Charlotte Uncon bsmt/ |~ .6 Heat 0 0 8 5 6 0.000
crawl space

Charlotte Uncon bsmt/ |\~ o¢ Heat 4 4 8 5 9 0.000
crawl space

Charlotte Uncon bsmt/ |\~ o¢ Heat 6 6 8 5 9 0.007
crawl space

Charlotte Uncon bsmt/ |, o6 Heat 19 19 8 5 10 0.000
crawl space

Charlotte Uncon bsmt/ |~ o6 Heat 0 4 35 35 70 -0.007
crawl space

Charlotte Uncon bsmt/ |~ .6 Heat 0 4 35 25 99 -0.007
crawl space

Charlotte Uncon bsmt/ |\~ o¢ Heat 0 4 35 23 105 -0.007
crawl space

Charlotte Uncon bsmt/ |\~ o¢ Heat 0 4 35 20 114 0.000
crawl space

Charlotte Uncon bsmt/ |\~ o¢ Heat 0 4 35 10 144 0.007
crawl space

Charlotte Uncon bsmt/ |~ o¢ Heat 0 4 35 8 151 0.015
crawl space

Charlotte Uncon bsmt/ |\~ o¢ Heat 0 4 35 5 160 0.015
crawl space

Charlotte Uncon bsmt/ |\~ oc Heat 0 6 35 35 74 -0.007
crawl space

Charlotte Uncon bsmt/ |\~ o¢ Heat 0 6 35 25 104 -0.007
crawl space

Charlotte Uncon bsmt/ |\~ oq Heat 0 6 35 23 111 0.000
crawl space

Charlotte Uncon bsmt/ |\~ o¢ Heat 0 6 35 20 120 0.000
crawl space

Charlotte Uncon bsmt/ |\~ o¢ Heat 0 6 35 10 152 0.015
crawl space

Charlotte Uncon bsmt/ |\~ o¢ Heat 0 6 35 8 159 0.015
crawl space

Charlotte Uncon bsmt/ |\~ 5o¢ Heat 0 6 35 5 168 0.022
crawl space

Charlotte Uncon bsmt/ |~ 46 Heat 0 19 35 35 168 0.022
crawl space

Charlotte Uncon bsmt/ | A= Gas Heat 0 19 35 25 83 -0.007
crawl space

Charlotte Uncon bsmt/ |\~ oc Heat 0 19 35 23 116 0.000
crawl space
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Charlotte | Inconbsmtl |~ =5 Heat 0 19 35 20 122 0.000
crawl space

Charlotte Uncon bsmt/ |~ 546 Heat 0 19 35 10 132 0.007
crawl space

Charlotte Uncon bsmt/ |~ o6 Heat 0 19 35 8 166 0.022
crawl space

Charlotte Uncon bsmt/ |\~ 4¢ Heat 0 19 35 5 172 0.030
crawl space

Charlotte | Unconbsmt |\~ =as Heat 0 4 25 25 80 0.000
crawl space

Charlotte Uncon bsmt/ |~ 46 Heat 0 4 25 23 86 0.000
crawl space

Charlotte Uncon bsmt/ |~ 46 Heat 0 4 25 20 95 0.007
crawl space

Charlotte Uncon bsmt/ |~ 4¢ Heat 0 4 25 10 126 0.015
crawl space

Charlotte Uncon bsmt/ |\~ o¢ Heat 0 4 25 8 132 0.022
crawl space

Charlotte Uncon bsmt/ |~ 46 Heat 0 4 25 5 142 0.022
crawl space

Charlotte Uncon bsmt/ |~ 46 Heat 0 6 25 25 86 0.000
crawl space

Charlotte Uncon bsmt/ |~ 4¢ Heat 0 6 25 23 92 0.007
crawl space

Charlotte Uncon bsmt/ |\~ o¢ Heat 0 6 25 20 102 0.007
crawl space

Charlotte Uncon bsmt/ |\~ oc Heat 0 6 25 10 133 0.022
crawl space

Charlotte Uncon bsmt/ |\~ oc Heat 0 6 25 8 140 0.022
crawl space

Charlotte Uncon bsmt/ |\~ o6 Heat 0 6 25 5 149 0.030
crawl space

Charlotte Uncon bsmt/ |~ .¢ Heat 0 19 25 25 97 0.007
crawl space

Charlotte Uncon bsmt/ |\~ o¢ Heat 0 19 25 23 104 0.007
crawl space

Charlotte Uncon bsmt/ |\~ oc Heat 0 19 25 20 113 0.015
crawl space

Charlotte Uncon bsmt/ |\~ 5oc Heat 0 19 25 10 147 0.030
crawl space

Charlotte Uncon bsmt/ |~ o¢ Heat 0 19 25 8 154 0.037
crawl space

Charlotte Uncon bsmt/ |~ o¢ Heat 0 19 25 5 164 0.037
crawl space

Charlotte Uncon bsmt/ |\~ o¢ Heat 0 4 23 23 83 0.000
crawl space

Charlotte Uncon bsmt/ |\~ 5o¢ Heat 0 4 23 20 92 0.007
crawl space

Charlotte | Inconbsmi/ 1, o s Heat 0 4 23 10 123 0.015
crawl space

Charlotte Unconbsmt/ | A= Gas Heat 0 4 23 8 129 0.022
crawl space

Charlotte Uncon bsmt/ |\~ oc Heat 0 4 23 5 138 0.022
crawl space
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Charlotte | Inconbsmt |~ s Heat 0 6 23 23 89 0.007
crawl space

Charlotte Uncon bsmt/ |~ 546 Heat 0 6 23 20 98 0.007
crawl space

Charlotte Uncon bsmt/ |~ o6 Heat 0 6 23 10 130 0.022
crawl space

Charlotte Uncon bsmt/ |\~ 4¢ Heat 0 6 23 8 137 0.022
crawl space

Charlotte | Unconbsmt |\~ =as Heat 0 6 23 5 146 0.030
crawl space

Charlotte Uncon bsmt/ |~ 46 Heat 0 19 23 23 100 0.007
crawl space

Charlotte Uncon bsmt/ |~ 46 Heat 0 19 23 20 110 0.015
crawl space

Charlotte Uncon bsmt/ |~ 4¢ Heat 0 19 23 10 144 0.030
crawl space

Charlotte Uncon bsmt/ |\~ o¢ Heat 0 19 23 8 150 0.037
crawl space

Charlotte Uncon bsmt/ |~ 46 Heat 0 19 23 5 161 0.037
crawl space

Charlotte Uncon bsmt/ |~ 46 Heat 0 4 20 20 87 0.007
crawl space

Charlotte Uncon bsmt/ |~ 4¢ Heat 0 4 20 10 117 0.015
crawl space

Charlotte Uncon bsmt/ |\~ o¢ Heat 0 4 20 8 123 0.022
crawl space

Charlotte Uncon bsmt/ |\~ oc Heat 0 4 20 5 133 0.022
crawl space

Charlotte Uncon bsmt/ |\~ oc Heat 0 6 20 20 93 0.007
crawl space

Charlotte Uncon bsmt/ |\~ o6 Heat 0 6 20 10 124 0.022
crawl space

Charlotte Uncon bsmt/ |~ .¢ Heat 0 6 20 8 131 0.022
crawl space

Charlotte Uncon bsmt/ |\~ o¢ Heat 0 6 20 5 140 0.030
crawl space

Charlotte Uncon bsmt/ |\~ oc Heat 0 19 20 20 105 0.015
crawl space

Charlotte Uncon bsmt/ |\~ 5oc Heat 0 19 20 10 138 0.030
crawl space

Charlotte Uncon bsmt/ |~ o¢ Heat 0 19 20 8 145 0.037
crawl space

Charlotte Uncon bsmt/ |~ o¢ Heat 0 19 20 5 155 0.037
crawl space

Charlotte Uncon bsmt/ |\~ o¢ Heat 0 4 10 10 99 0.015
crawl space

Charlotte Uncon bsmt/ |\~ 5o¢ Heat 0 4 10 8 106 0.022
crawl space

Charlotte | Inconbsmi/ 1, o s Heat 0 4 10 5 115 0.022
crawl space

Charlotte Unconbsmt/ | A= Gas Heat 0 6 10 10 107 0.022
crawl space

Charlotte Uncon bsmt/ |\~ oc Heat 0 6 10 8 113 0.022
crawl space
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Charlotte | INconbsmtl |\~ =g Heat 0 6 10 5 123 0.030
crawl space

Charlotte Uncon bsmt/ |~ 546 Heat 0 19 10 10 121 0.030
crawl space

Charlotte Uncon bsmt/ |~ o6 Heat 0 19 10 8 127 0.037
crawl space

Charlotte Uncon bsmt/ |~ 4¢ Heat 0 19 10 5 137 0.037
crawl space

Charlotte Uncon bsmt/ AC Gas Heat 0 4 8 8 102 0.022
crawl space

Charlotte Uncon bsmt/ AC Gas Heat 0 4 8 5 111 0.022
crawl space

Charlotte Uncon bsmt/ |~ 46 Heat 0 6 8 8 110 0.022
crawl space

Charlotte Uncon bsmt/ |~ 4¢ Heat 0 6 8 5 119 0.030
crawl space

Charlotte Uncon bsmt/ |\~ o¢ Heat 0 19 8 8 124 0.037
crawl space

Charlotte Uncon bsmt/ |~ 46 Heat 0 19 8 5 134 0.037
crawl space

Charlotte Uncon bsmt/ |~ 46 Heat 4 6 35 35 5 0.000
crawl space

Charlotte Uncon bsmt/ |~ 4¢ Heat 4 6 35 25 35 0.000
crawl space

Charlotte Uncon bsmt/ |\~ o¢ Heat 4 6 35 23 41 0.007
crawl space

Charlotte Uncon bsmt/ |\~ oc Heat 4 6 35 20 51 0.007
crawl space

Charlotte Uncon bsmt/ |\~ oc Heat 4 6 35 10 82 0.022
crawl space

Charlotte Uncon bsmt/ |~ 46 Heat 4 6 35 8 89 0.022
crawl space

Charlotte Uncon bsmt/ |~ .¢ Heat 4 6 35 5 08 0.030
crawl space

Charlotte Uncon bsmt/ |\~ o¢ Heat 4 19 35 35 14 0.000
crawl space

Charlotte Uncon bsmt/ |\~ oc Heat 4 19 35 25 46 0.007
crawl space

Charlotte Uncon bsmt/ |\~ 5oc Heat 4 19 35 23 53 0.007
crawl space

Charlotte Uncon bsmt/ |~ o¢ Heat 4 19 35 20 63 0.015
crawl space

Charlotte Uncon bsmt/ |~ o¢ Heat 4 19 35 10 26 0.030
crawl space

Charlotte Uncon bsmt/ |\~ o¢ Heat 4 19 35 8 103 0.037
crawl space

Charlotte Uncon bsmt/ |\~ 5o¢ Heat 4 19 35 5 113 0.037
crawl space

Charlotte | Inconbsmi/ 1, o s Heat 4 6 25 25 6 0.000
crawl space

Charlotte Unconbsmt/ | A= Gas Heat 4 6 25 23 12 0.007
crawl space

Charlotte Uncon bsmt/ |\~ oc Heat 4 6 25 20 21 0.007
crawl space
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Charlotte | Unconbsmt |- cosHeat | 4 6 25 10 53 0.022
crawl space

Charlotte Uncon bsmt/ |~ 46 Heat 4 6 25 8 60 0.022
crawl space

Charlotte Uncon bsmt/ |~ 4¢ Heat 4 6 25 5 69 0.030
crawl space

Charlotte Uncon bsmt/ |\~ 4¢ Heat 4 19 25 25 17 0.007
crawl space

Charlotte | Unconbsmt |- cosHeat | 4 19 25 23 23 0.007
crawl space

Charlotte Uncon bsmt/ |~ 46 Heat 4 19 25 20 33 0.015
crawl space

Charlotte Uncon bsmt/ |~ 46 Heat 4 19 25 10 67 0.030
crawl space

Charlotte Uncon bsmt/ |\~ 4¢ Heat 4 19 25 8 74 0.037
crawl space

Charlotte Uncon bsmt/ |~ ¢ Heat 4 19 25 5 84 0.037
crawl space

Charlotte Uncon bsmt/ |~ 46 Heat 4 6 23 23 6 0.007
crawl space

Charlotte Uncon bsmt/ |~ 46 Heat 4 6 23 20 15 0.007
crawl space

Charlotte Uncon bsmt/ |~ o¢ Heat 4 6 23 10 47 0.022
crawl space

Charlotte Uncon bsmt/ |~ o¢ Heat 4 6 23 8 54 0.022
crawl space

Charlotte Uncon bsmt/ |\~ o¢ Heat 4 6 23 5 63 0.030
crawl space

Charlotte Uncon bsmt/ |\~ oc Heat 4 19 23 23 17 0.007
crawl space

Charlotte Uncon bsmt/ |~ 4¢ Heat 4 19 23 20 27 0.015
crawl space

Charlotte Uncon bsmt/ |~ .¢ Heat 4 19 23 10 61 0.030
crawl space

Charlotte Uncon bsmt/ |\~ ¢ Heat 4 19 23 8 67 0.037
crawl space

Charlotte Uncon bsmt/ |\~ oc Heat 4 19 23 5 78 0.037
crawl space

Charlotte Uncon bsmt/ |\~ 5oq Heat 4 6 20 20 6 0.000
crawl space

Charlotte Uncon bsmt/ |~ o¢ Heat 4 6 20 10 38 0.015
crawl space

Charlotte Uncon bsmt/ |\~ oc Heat 4 6 20 8 44 0.015
crawl space

Charlotte Uncon bsmt/ |\~ o¢ Heat 4 6 20 5 54 0.022
crawl space

Charlotte Uncon bsmt/ |\~ oc Heat 4 19 20 20 18 0.007
crawl space

Charlotte | Inconbsmi/ 1 5o s Heat 4 19 20 10 52 0.022
crawl space

Charlotte Unconbsmt/ | A= Gas Heat 4 19 20 8 58 0.030
crawl space

Charlotte Uncon bsmt/ |\~ o¢ Heat 4 19 20 5 68 0.030
crawl space
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Charlotte | Unconbsmt |- cosHeat | 4 6 10 10 7 0.007
crawl space

Charlotte Uncon bsmt/ |~ 546 Heat 4 6 10 8 14 0.007
crawl space

Charlotte Uncon bsmt/ |~ o6 Heat 4 6 10 5 23 0.015
crawl space

Charlotte Uncon bsmt/ |~ 4¢ Heat 4 19 10 10 21 0.015
crawl space

Charlotte | Unconbsmt |- cosHeat | 4 19 10 8 28 0.022
crawl space

Charlotte Uncon bsmt/ |~ 46 Heat 4 19 10 5 38 0.022
crawl space

Charlotte Uncon bsmt/ |~ 46 Heat 4 6 8 8 8 0.000
crawl space

Charlotte Uncon bsmt/ |~ 4¢ Heat 4 6 8 5 17 0.007
crawl space

Charlotte Uncon bsmt/ |\~ o¢ Heat 4 19 8 8 22 0.015
crawl space

Charlotte Uncon bsmt/ |~ 46 Heat 4 19 8 5 32 0.015
crawl space

Charlotte Uncon bsmt/ |~ 46 Heat 6 19 35 35 9 0.000
crawl space

Charlotte Uncon bsmt/ |~ 4¢ Heat 6 19 35 25 41 0.007
crawl space

Charlotte Uncon bsmt/ |\~ o¢ Heat 6 19 35 23 48 0.007
crawl space

Charlotte Uncon bsmt/ |\~ oc Heat 6 19 35 20 58 0.015
crawl space

Charlotte Uncon bsmt/ |\~ oc Heat 6 19 35 10 91 0.030
crawl space

Charlotte Uncon bsmt/ |~ 46 Heat 6 19 35 8 08 0.037
crawl space

Charlotte Uncon bsmt/ |~ .¢ Heat 6 19 35 5 108 0.037
crawl space

Charlotte Uncon bsmt/ |\~ o¢ Heat 6 19 25 25 11 0.007
crawl space

Charlotte Uncon bsmt/ |\~ oc Heat 6 19 25 23 18 0.007
crawl space

Charlotte Uncon bsmt/ |\~ 5oc Heat 6 19 25 20 28 0.015
crawl space

Charlotte Uncon bsmt/ |~ o¢ Heat 6 19 25 10 61 0.030
crawl space

Charlotte Uncon bsmt/ |~ o¢ Heat 6 19 25 8 68 0.037
crawl space

Charlotte Uncon bsmt/ |\~ o¢ Heat 6 19 25 5 78 0.037
crawl space

Charlotte Uncon bsmt/ |\~ 5o¢ Heat 6 19 23 23 12 0.000
crawl space

Charlotte | Inconbsmi/ 1, o s Heat 6 19 23 20 21 0.007
crawl space

Charlotte Unconbsmt/ | A= Gas Heat 6 19 23 10 55 0.022
crawl space

Charlotte Uncon bsmt/ |\~ oc Heat 6 19 23 8 62 0.030
crawl space
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Charlotte | UNCONPSMU | )0 cosHeat | 6 19 23 5 72 0.030
crawl space

Charlotte Uncon bsmt/ | 7 Gas Heat 6 19 20 20 12 0.007
crawl space

Charlotte Uncon bsmt/ | 5 Gas Heat 6 19 20 10 45 0.022
crawl space

Charlotte Uncon bsmt/ | 5 Gas Heat 6 19 20 8 52 0.030
crawl space

Charlotte | UNCONPSMU | 10 casHeat | 6 19 20 5 62 0.030
crawl space

Charlotte Uncon bsmt/ | 7 Gas Heat 6 19 10 10 14 0.007
crawl space

Charlotte Uncon bsmt/ | 5 Gas Heat 6 19 10 8 21 0.015
crawl space

Charlotte Uncon bsmt/ | 5 Gas Heat 6 19 10 5 31 0.015
crawl space

Charlotte Uncon bsmt/ | 5 Gas Heat 6 19 8 8 14 0.015
crawl space

Charlotte Uncon bsmt/ | A¢ Gas Heat 6 19 8 5 24 0.015
crawl space

Charlotte Uncon bsmt/ |0t pump 0 0 35 25 40 0.000
crawl space

Charlotte Uncon bsmt/ |y ot pump 0 0 35 23 48 0.000
crawl space

Charlotte Uncon bsmt/ |\t pump 0 0 35 20 60 -0.007
crawl space

Charlotte Uncon bsmt/ |\t pump 0 0 35 10 99 -0.007
crawl space

Charlotte Uncon bsmt/ Heat Pump 0 0 35 8 107 -0.007
crawl space

Charlotte Uncon bsmt/ | oot pump 0 0 35 5 119 -0.007
crawl space

Charlotte Uncon bsmt/ |\t pump 4 4 35 25 66 0.015
crawl space

Charlotte Uncon bsmt/ |\t pump 4 4 35 23 80 0.015
crawl space

Charlotte Uncon bsmt/ Heat Pump 4 4 35 20 100 0.015
crawl space

Charlotte Uncon bsmt/ Heat Pump 4 4 35 10 171 0.030
crawl space

Charlotte Uncon bsmt/ |\t pump 4 4 35 8 186 0.037
crawl space

Charlotte Uncon bsmt/ |\t pump 4 4 35 5 207 0.045
crawl space

Charlotte Uncon bsmt/ Heat Pump 6 6 35 25 68 0.015
crawl space

Charlotte | Ynconbsmt |\t Pump 6 6 35 23 82 0.015
crawl space

Charlotte Uncon bsmt/ Heat Pump 6 6 35 20 104 0.022
crawl space

Charlotte Uncon bsmt/ |yt pump 6 6 35 10 177 0.037
crawl space

Charlotte | Uneonbsmu o pump 6 6 35 8 192 0.037
crawl space
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Charlotte Uncon bsmt/ Heat Pump 6 6 35 5 215 0.045
crawl space

Charlotte Uncon bsmt/| ot pump 19 19 35 25 73 0.007
crawl space

Charlotte Uncon bsmt/ |0t pump 19 19 35 23 88 0.015
crawl space

Charlotte Uncon bsmt/ |0 ot pump 19 19 35 20 111 0.015
crawl space

Charlotte | Unconbsmu o pump 19 19 35 10 189 0.037
crawl space

Charlotte Uncon bsmt/| oot pump 19 19 35 8 205 0.037
crawl space

Charlotte Uncon bsmt/| ot pump 19 19 35 5 229 0.045
crawl space

Charlotte Uncon bsmt/ |\t pump 0 0 25 23 8 0.000
crawl space

Charlotte Uncon bsmt/ |\t pump 0 0 25 20 20 -0.007
crawl space

Charlotte Uncon bsmt/ | ot pump 0 0 25 10 59 -0.007
crawl space

Charlotte Uncon bsmt/ |0t pump 0 0 25 8 67 -0.007
crawl space

Charlotte Uncon bsmt/ | ot pump 0 0 25 5 79 -0.007
crawl space

Charlotte Uncon bsmt/ |\t pump 4 4 25 23 14 0.000
crawl space

Charlotte Uncon bsmt/ |\t pump 4 4 25 20 34 0.000
crawl space

Charlotte | Ynconbsmt |t Pump 4 4 25 10 105 0.015
crawl space

Charlotte Uncon bsmt/ | oot pump 4 4 25 8 119 0.022
crawl space

Charlotte Uncon bsmt/ |\t pump 4 4 25 5 141 0.030
crawl space

Charlotte Uncon bsmt/ |\t pump 6 6 25 23 14 0.000
crawl space

Charlotte | Ynconbsmt |t Pump 6 6 25 20 35 0.007
crawl space

Charlotte | Ynconbsmt |, Pump 6 6 25 10 109 0.022
crawl space

Charlotte Uncon bsmt/ |\t pump 6 6 25 8 124 0.022
crawl space

Charlotte Uncon bsmt/ |\t pump 6 6 25 5 146 0.030
crawl space

Charlotte Uncon bsmt/ Heat Pump 19 19 25 23 15 0.007
crawl space

Charlotte | Ynconbsmt |\t Pump 19 19 25 20 38 0.007
crawl space

Charlotte | Ynconbsmt |, Pump 19 19 25 10 116 0.030
crawl space

Charlotte Uncon bsmt/ |yt pump 19 19 25 8 132 0.030
crawl space

Charlotte Uncon bsmt/ Heat Pump 19 19 25 5 156 0.037
crawl space
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Charlotte Uncon bsmt/ Heat Pump 0 0 23 20 12 -0.007
crawl space

Charlotte Uncon bsmt/ |0t pump 0 0 23 10 51 -0.007
crawl space

Charlotte Uncon bsmt/ | ot pump 0 0 23 8 59 -0.007
crawl space

Charlotte Uncon bsmt/ |\t pump 0 0 23 5 71 -0.007
crawl space

Charlotte | Unconbsmu o pump 4 4 23 20 20 0.000
crawl space

Charlotte Uncon bsmt/| ot pump 4 4 23 10 91 0.015
crawl space

Charlotte Uncon bsmt/ | ot pump 4 4 23 8 106 0.022
crawl space

Charlotte Uncon bsmt/ | ot pump 4 4 23 5 128 0.030
crawl space

Charlotte Uncon bsmt/ |\t pump 6 6 23 20 21 0.007
crawl space

Charlotte Uncon bsmt/ |0t pump 6 6 23 10 95 0.022
crawl space

Charlotte Uncon bsmt/ |0t pump 6 6 23 8 110 0.022
crawl space

Charlotte Uncon bsmt/ | ot pump 6 6 23 5 132 0.030
crawl space

Charlotte Uncon bsmt/ |\t pump 19 19 23 20 22 0.000
crawl space

Charlotte Uncon bsmt/ |\t pump 19 19 23 10 101 0.022
crawl space

Charlotte | Ynconbsmt |t Pump 19 19 23 8 117 0.022
crawl space

Charlotte Uncon bsmt/ |0t pump 19 19 23 5 141 0.030
crawl space

Charlotte Uncon bsmt/ |\t pump 0 0 20 10 39 0.000
crawl space

Charlotte Uncon bsmt/ |\t pump 0 0 20 8 47 0.000
crawl space

Charlotte | Ynconbsmt |t Pump 0 0 20 5 59 0.000
crawl space

Charlotte Uncon bsmt/ Heat Pump 4 4 20 10 71 0.015
crawl space

Charlotte Uncon bsmt/ |\t pump 4 4 20 8 85 0.022
crawl space

Charlotte Uncon bsmt/ |\t pump 4 4 20 5 107 0.030
crawl space

Charlotte Uncon bsmt/ Heat Pump 6 6 20 10 73 0.015
crawl space

Charlotte | Ynconbsmt |t Pump 6 6 20 8 88 0.015
crawl space

Charlotte Uncon bsmt/ Heat Pump 6 6 20 5 111 0.022
crawl space

Charlotte Uncon bsmt/ |yt pump 19 19 20 10 78 0.022
crawl space

Charlotte | Uneonbsmu o pump 19 19 20 8 94 0.022
crawl space
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Charlotte | Unconbsmu o pump 19 19 20 5 118 0.030
crawl space

Charlotte Uncon bsmt/| ot pump 0 0 10 8 8 0.000
crawl space

Charlotte Uncon bsmt/ |0t pump 0 0 10 5 20 0.000
crawl space

Charlotte Uncon bsmt/ |\t pump 4 4 10 8 14 0.007
crawl space

Charlotte Uncon bsmt/ Heat Pump 4 4 10 5 36 0.015
crawl space

Charlotte Uncon bsmt/| oot pump 6 6 10 8 15 0.000
crawl space

Charlotte Uncon bsmt/| ot pump 6 6 10 5 37 0.007
crawl space

Charlotte Uncon bsmt/ |\t pump 19 19 10 8 16 0.000
crawl space

Charlotte Uncon bsmt/ |\t pump 19 19 10 5 40 0.007
crawl space

Charlotte Uncon bsmt/ |0t pump 0 0 8 5 12 0.000
crawl space

Charlotte Uncon bsmt/ |0t pump 4 4 8 5 22 0.007
crawl space

Charlotte Uncon bsmt/ |0t pump 6 6 8 5 23 0.007
crawl space

Charlotte Uncon bsmt/ |\ ot pump 19 19 8 5 24 0.007
crawl space

Charlotte Uncon bsmt/ |\t pump 0 4 35 35 234 -0.007
crawl space

Charlotte | Ynconbsmt |t Pump 0 4 35 25 300 0.007
crawl space

Charlotte Uncon bsmt/ | oot pump 0 4 35 23 314 0.007
crawl space

Charlotte Uncon bsmt/ |\t pump 0 4 35 20 334 0.007
crawl space

Charlotte Uncon bsmt/ |\t pump 0 4 35 10 405 0.022
crawl space

Charlotte Uncon bsmt/ Heat Pump 0 4 35 8 419 0.030
crawl space

Charlotte Uncon bsmt/ Heat Pump 0 4 35 5 441 0.037
crawl space

Charlotte Uncon bsmt/ |\t pump 0 6 35 35 250 -0.007
crawl space

Charlotte Uncon bsmt/ |\t pump 0 6 35 25 318 0.007
crawl space

Charlotte | Uneonbsmu o pump 0 6 35 23 332 0.007
crawl space

Charlotte | Ynconbsmt |t Pump 0 6 35 20 353 0.015
crawl space

Charlotte | Ynconbsmt |, Pump 0 6 35 10 427 0.030
crawl space

Charlotte Uncon bsmt/ |yt pump 0 6 35 8 442 0.030
crawl space

Charlotte Uncon bsmt/ Heat Pump 0 6 35 5 464 0.037
crawl space
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Charlotte Uncon bsmt/ Heat Pump 0 19 35 35 464 0.037
crawl space

Charlotte Uncon bsmt/ | oot pump 0 19 35 25 279 0.000
crawl space

Charlotte Uncon bsmt/ |0t pump 0 19 35 23 353 0.007
crawl space

Charlotte Uncon bsmt/ | ot pump 0 19 35 20 368 0.015
crawl space

Charlotte | Unconbsmt | pump 0 19 35 10 390 0.015
crawl space

Charlotte Uncon bsmt/ |0t pump 0 19 35 8 468 0.037
crawl space

Charlotte Uncon bsmt/ | ot pump 0 19 35 5 484 0.037
crawl space

Charlotte Uncon bsmt/ | ot pump 0 4 25 25 260 0.007
crawl space

Charlotte Uncon bsmt/ | ot pump 0 4 25 23 273 0.007
crawl space

Charlotte | Unconbsmt/ | o pump 0 4 25 20 294 0.007
crawl space

Charlotte Uncon bsmt/ | ot pump 0 4 25 10 364 0.022
crawl space

Charlotte Uncon bsmt/ |0t pump 0 4 25 8 379 0.030
crawl space

Charlotte Uncon bsmt/ | ot pump 0 4 25 5 401 0.037
crawl space

Charlotte Uncon bsmt/ | ot pump 0 6 25 25 278 0.007
crawl space

Charlotte | Unconbsmt | Pump 0 6 25 23 292 0.007
crawl space

Charlotte Uncon bsmt/ | ot pump 0 6 25 20 313 0.015
crawl space

Charlotte Uncon bsmt/ |0t pump 0 6 25 10 386 0.030
crawl space

Charlotte Uncon bsmt/ |\t pump 0 6 25 8 401 0.030
crawl space

Charlotte Uncon bsmt/ Heat Pump 0 6 25 5 424 0.037
crawl space

Charlotte | Ynconbsmt | Pump 0 19 25 25 312 0.007
crawl space

Charlotte Uncon bsmt/ | ot pump 0 19 25 23 327 0.015
crawl space

Charlotte Uncon bsmt/ |\t pump 0 19 25 20 350 0.015
crawl space

Charlotte | Unconbsmt/ | pump 0 19 25 10 428 0.037
crawl space

Charlotte Uncon bsmt/ Heat Pump 0 19 25 8 444 0.037
crawl space

Charlotte Uncon bsmt/ Heat Pump 0 19 25 5 468 0.045
crawl space

Charlotte Uncon bsmt/' |y ot pump 0 4 23 23 265 0.007
crawl space

Charlotte | Unconbsmt/ | pump 0 4 23 20 286 0.007
crawl space
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Charlotte Uncon bsmt/ Heat Pump 0 4 23 10 357 0.022
crawl space

Charlotte Uncon bsmt/ | ot pump 0 4 23 8 371 0.030
crawl space

Charlotte Uncon bsmt/ | ot pump 0 4 23 5 393 0.037
crawl space

Charlotte Uncon bsmt/ | ot pump 0 6 23 23 284 0.007
crawl space

Charlotte | Unconbsmt | pump 0 6 23 20 305 0.015
crawl space

Charlotte Uncon bsmt/ |0t pump 0 6 23 10 379 0.030
crawl space

Charlotte Uncon bsmt/ | oot pump 0 6 23 8 393 0.030
crawl space

Charlotte Uncon bsmt/ | ot pump 0 6 23 5 416 0.037
crawl space

Charlotte Uncon bsmt/ |0t pump 0 19 23 23 319 0.015
crawl space

Charlotte Uncon bsmt/ | 0t pump 0 19 23 20 342 0.015
crawl space

Charlotte Uncon bsmt/ |0t pump 0 19 23 10 420 0.037
crawl space

Charlotte Uncon bsmt/ | ot pump 0 19 23 8 436 0.037
crawl space

Charlotte Uncon bsmt/ | ot pump 0 19 23 5 460 0.045
crawl space

Charlotte Uncon bsmt/ | ot pump 0 4 20 20 274 0.015
crawl space

Charlotte | Ynconbsmt | Pump 0 4 20 10 345 0.030
crawl space

Charlotte Uncon bsmt/ | ot pump 0 4 20 8 359 0.037
crawl space

Charlotte Uncon bsmt/ | ot pump 0 4 20 5 381 0.045
crawl space

Charlotte Uncon bsmt/ |\t pump 0 6 20 20 203 0.022
crawl space

Charlotte | Ynconbsmt | Pump 0 6 20 10 367 0.037
crawl space

Charlotte | Ynconbsmt/ | Pump 0 6 20 8 382 0.037
crawl space

Charlotte Uncon bsmt/ | ot pump 0 6 20 5 404 0.045
crawl space

Charlotte Uncon bsmt/ |\t pump 0 19 20 20 330 0.022
crawl space

Charlotte | Unconbsmt/ | pump 0 19 20 10 408 0.045
crawl space

Charlotte Uncon bsmt/ Heat Pump 0 19 20 8 424 0.045
crawl space

Charlotte Uncon bsmt/ Heat Pump 0 19 20 5 449 0.052
crawl space

Charlotte Uncon bsmt/' |yt pump 0 4 10 10 305 0.030
crawl space

Charlotte | Unconbsmt/ | pump 0 4 10 8 320 0.037
crawl space
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Charlotte Uncon bsmt/ Heat Pump 0 4 10 5 342 0.045
crawl space

Charlotte Uncon bsmt/ | oot pump 0 6 10 10 327 0.037
crawl space

Charlotte Uncon bsmt/ |0t pump 0 6 10 8 342 0.037
crawl space

Charlotte Uncon bsmt/ | ot pump 0 6 10 5 365 0.045
crawl space

Charlotte | Unconbsmt | pump 0 19 10 10 369 0.045
crawl space

Charlotte Uncon bsmt/ |0t pump 0 19 10 8 385 0.045
crawl space

Charlotte Uncon bsmt/ | ot pump 0 19 10 5 409 0.052
crawl space

Charlotte Uncon bsmt/ | ot pump 0 4 8 8 312 0.037
crawl space

Charlotte Uncon bsmt/ | ot pump 0 4 8 5 334 0.045
crawl space

Charlotte Uncon bsmt/ |0t pump 0 6 8 8 335 0.037
crawl space

Charlotte Uncon bsmt/ | ot pump 0 6 8 5 357 0.045
crawl space

Charlotte Uncon bsmt/ |0t pump 0 19 8 8 377 0.045
crawl space

Charlotte Uncon bsmt/ | ot pump 0 19 8 5 401 0.052
crawl space

Charlotte Uncon bsmt/ | ot pump 4 6 35 35 16 0.000
crawl space

Charlotte Uncon bsmt/ Heat Pump 4 6 35 25 84 0.015
crawl space

Charlotte Uncon bsmt/ | ot pump 4 6 35 23 08 0.015
crawl space

Charlotte Uncon bsmt/ |0t pump 4 6 35 20 120 0.022
crawl space

Charlotte Uncon bsmt/ |\t pump 4 6 35 10 193 0.037
crawl space

Charlotte | Ynconbsmt | Pump 4 6 35 8 208 0.037
crawl space

Charlotte Uncon bsmt/ Heat Pump 4 6 35 5 231 0.045
crawl space

Charlotte Uncon bsmt/ | ot pump 4 19 35 35 46 0.007
crawl space

Charlotte Uncon bsmt/ |\t pump 4 19 35 25 119 0.015
crawl space

Charlotte | Unconbsmt/ | pump 4 19 35 23 134 0.022
crawl space

Charlotte | Ynconbsmt/ | Pump 4 19 35 20 156 0.022
crawl space

Charlotte Uncon bsmt/ Heat Pump 4 19 35 10 235 0.045
crawl space

Charlotte Uncon bsmt/' |y ot pump 4 19 35 8 251 0.045
crawl space

Charlotte Uncon bsmt/ Heat Pump 4 19 35 5 275 0.052
crawl space
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Charlotte Uncon bsmt/ Heat Pump 4 6 25 25 18 0.000
crawl space

Charlotte Uncon bsmt/ |0t pump 4 6 25 23 32 0.000
crawl space

Charlotte Uncon bsmt/ |0t pump 4 6 25 20 53 0.007
crawl space

Charlotte Uncon bsmt/ | ot pump 4 6 25 10 127 0.022
crawl space

Charlotte | Unconbsmt | pump 4 6 25 8 142 0.022
crawl space

Charlotte Uncon bsmt/ | ot pump 4 6 25 5 164 0.030
crawl space

Charlotte Uncon bsmt/ | ot pump 4 19 25 25 53 0.000
crawl space

Charlotte Uncon bsmt/ | ot pump 4 19 25 23 68 0.007
crawl space

Charlotte Uncon bsmt/ | ot pump 4 19 25 20 90 0.007
crawl space

Charlotte Uncon bsmt/ | 0ot pump 4 19 25 10 168 0.030
crawl space

Charlotte Uncon bsmt/ | oot pump 4 19 25 8 184 0.030
crawl space

Charlotte Uncon bsmt/ | ot pump 4 19 25 5 209 0.037
crawl space

Charlotte Uncon bsmt/ | ot pump 4 6 23 23 18 0.000
crawl space

Charlotte Uncon bsmt/ | ot pump 4 6 23 20 40 0.007
crawl space

Charlotte | Ynconbsmt | Pump 4 6 23 10 113 0.022
crawl space

Charlotte Uncon bsmt/ | ot pump 4 6 23 8 128 0.022
crawl space

Charlotte Uncon bsmt/ | ot pump 4 6 23 5 151 0.030
crawl space

Charlotte Uncon bsmt/ | ot pump 4 19 23 23 54 0.007
crawl space

Charlotte Uncon bsmt/ Heat Pump 4 19 23 20 77 0.007
crawl space

Charlotte Uncon bsmt/ Heat Pump 4 19 23 10 155 0.030
crawl space

Charlotte Uncon bsmt/ | ot pump 4 19 23 8 171 0.030
crawl space

Charlotte Uncon bsmt/ | ot pump 4 19 23 5 195 0.037
crawl space

Charlotte | Unconbsmt/ | pump 4 6 20 20 19 0.007
crawl space

Charlotte | Unconbsmt | Pump 4 6 20 10 93 0.022
crawl space

Charlotte | Unconbsmt/ | Pump 4 6 20 8 108 0.022
crawl space

Charlotte Uncon bsmt/ |y ot pump 4 6 20 5 130 0.030
crawl space

Charlotte | Unconbsmt/ | pump 4 19 20 20 56 0.007
crawl space
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Charlotte | Unconbsmt | pump 4 19 20 10 134 0.030
crawl space

Charlotte Uncon bsmt/ | oot pump 4 19 20 8 150 0.030
crawl space

Charlotte Uncon bsmt/ |0t pump 4 19 20 5 174 0.037
crawl space

Charlotte Uncon bsmt/ | ot pump 4 6 10 10 22 0.007
crawl space

Charlotte Uncon bsmt/ Heat Pump 4 6 10 8 37 0.007
crawl space

Charlotte Uncon bsmt/ |0t pump 4 6 10 5 59 0.015
crawl space

Charlotte Uncon bsmt/ | ot pump 4 19 10 10 64 0.015
crawl space

Charlotte Uncon bsmt/ |0t pump 4 19 10 8 79 0.015
crawl space

Charlotte Uncon bsmt/ | ot pump 4 19 10 5 104 0.022
crawl space

Charlotte Uncon bsmt/ |0t pump 4 6 8 8 22 0.000
crawl space

Charlotte Uncon bsmt/ | ot pump 4 6 8 5 45 0.007
crawl space

Charlotte Uncon bsmt/ |0t pump 4 19 8 8 65 0.007
crawl space

Charlotte Uncon bsmt/ | ot pump 4 19 8 5 89 0.015
crawl space

Charlotte Uncon bsmt/ | ot pump 6 19 35 35 30 0.007
crawl space

Charlotte Uncon bsmt/ Heat Pump 6 19 35 25 103 0.015
crawl space

Charlotte Uncon bsmt/ | ot pump 6 19 35 23 118 0.022
crawl space

Charlotte Uncon bsmt/ |0t pump 6 19 35 20 141 0.022
crawl space

Charlotte Uncon bsmt/ |\t pump 6 19 35 10 219 0.045
crawl space

Charlotte Uncon bsmt/ Heat Pump 6 19 35 8 235 0.045
crawl space

Charlotte Uncon bsmt/ Heat Pump 6 19 35 5 259 0.052
crawl space

Charlotte Uncon bsmt/ | ot pump 6 19 25 25 35 0.000
crawl space

Charlotte Uncon bsmt/ |\t pump 6 19 25 23 50 0.007
crawl space

Charlotte | Unconbsmt/ | pump 6 19 25 20 72 0.007
crawl space

Charlotte | Ynconbsmt/ | Pump 6 19 25 10 150 0.030
crawl space

Charlotte | Unconbsmt/ | Pump 6 19 25 8 166 0.030
crawl space

Charlotte Uncon bsmt/' |y ot pump 6 19 25 5 191 0.037
crawl space

Charlotte | Unconbsmt/ | pump 6 19 23 23 36 0.007
crawl space
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Charlotte | Unconbsmt | pump 6 19 23 20 58 0.007
crawl space

Charlotte Uncon bsmt/ | oot pump 6 19 23 10 136 0.030
crawl space

Charlotte Uncon bsmt/ |0t pump 6 19 23 8 152 0.030
crawl space

Charlotte Uncon bsmt/ | ot pump 6 19 23 5 177 0.037
crawl space

Charlotte | Unconbsmt | pump 6 19 20 20 37 0.000
crawl space

Charlotte | Unconbsmt | pump 6 19 20 10 115 0.022
crawl space

Charlotte Uncon bsmt/ | ot pump 6 19 20 8 131 0.022
crawl space

Charlotte Uncon bsmt/ | ot pump 6 19 20 5 155 0.030
crawl space

Charlotte Uncon bsmt/ | ot pump 6 19 10 10 42 0.007
crawl space

Charlotte Uncon bsmt/ |0t pump 6 19 10 8 58 0.007
crawl space

Charlotte Uncon bsmt/ | ot pump 6 19 10 5 82 0.015
crawl space

Charlotte Uncon bsmt/ |0t pump 6 19 8 8 43 0.007
crawl space

Charlotte Uncon bsmt/ | ot pump 6 19 8 5 67 0.015
crawl space

Greenville | YNCONBSMY 150 o Heat 0 0 35 25 19 0.012
crawl space

Greenville | YNCONbSMY [0 casHeat | 0 0 35 23 23 0.017
crawl space

Greenville | UNCONBSMY 150 o Heat 0 0 35 20 28 0.017
crawl space

Greenville | UNCONBSMY 150 o Heat 0 0 35 10 46 0.041
crawl space

Greenville | YNCONBSMY 150 o Heat 0 0 35 8 50 0.041
crawl space

Greenville Uncon bsmt/ AC Gas Heat 0 0 35 5 55 0.046
crawl space

Greenville | YNCONbSMY [0 cosHeat | 4 4 35 25 26 0.023
crawl space

Greenville | UNCONBSMY 150 o Heat 4 4 35 23 30 0.029
crawl space

Greenville | YNCONBSMY 150 o Heat 4 4 35 20 38 0.035
crawl space

Greenville Uncon bsmt/ AC Gas Heat 4 4 35 10 61 0.052
crawl space

Greenville Uncon bsmt/ AC Gas Heat 4 4 35 8 66 0.058
crawl space

Greenvile | INCONBSMY 1\ casHeat | 4 4 35 5 73 0.064
crawl space

Greenville | UNCONbsSMU |, o Heat 6 6 35 25 26 0.023
crawl space

Greenville | YNCONBSMY 150 s Heat 6 6 35 23 31 0.023
crawl space
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Greenville | UNconbsmt |, s Heat 6 6 35 20 37 0.029
crawl space

Greenville | Unconbsmt |, s Heat 6 6 35 10 62 0.052
crawl space

Greenville | Unconbsmt |, s Heat 6 6 35 8 67 0.052
crawl space

Greenville | nconbsmt |, s Heat 6 6 35 5 75 0.064
crawl space

Greenville | Unconbsmt |- cosHeat | 19 19 35 25 27 0.023
crawl space

Greenville | Unconbsmt |, s Heat 19 19 35 23 32 0.023
crawl space

Greenville | Unconbsmt |, s Heat 19 19 35 20 40 0.029
crawl space

Greenville | Jnconbsmt |, s Heat 19 19 35 10 64 0.052
crawl space

Greenville | Jnconbsmt |, o< Heat 19 19 35 8 69 0.058
crawl space

Greenville | Jnconbsmt |, s Heat 19 19 35 5 77 0.064
crawl space

Greenville | Unconbsmt |, s Heat 0 0 25 23 4 0.006
crawl space

Greenville | Unconbsmt |, s Heat 0 0 25 20 9 0.006
crawl space

Greenville | Jnconbsmt |, o< Heat 0 0 25 10 28 0.029
crawl space

Greenville | Jnconbsmt |, o< Heat 0 0 25 8 31 0.029
crawl space

Greenville Uncon bsmt/ AC Gas Heat 0 0 25 5 37 0.035
crawl space

Greenville | nconbsmt |, s Heat 4 4 25 23 4 0.006
crawl space

Greenville | nconbsmt |, s Heat 4 4 25 20 12 0.012
crawl space

Greenville | Jnconbsmt |, o< Heat 4 4 25 10 35 0.029
crawl space

Greenville Uncon bsmY/ AC Gas Heat 4 4 25 8 40 0.035
crawl space

Greenville Uncon bsmt/ AC Gas Heat 4 4 25 5 47 0.041
crawl space

Greenville | nconbsmt |~ o< Heat 6 6 25 23 5 0.000
crawl space

Greenville | Jnconbsmt |, s Heat 6 6 25 20 11 0.006
crawl space

Greenville | Jnconbsmt |~ o< Heat 6 6 25 10 36 0.029
crawl space

Greenville | nconbsmt |, o< Heat 6 6 25 8 M 0.029
crawl space

Greenville Uncon bsmt/ AC Gas Heat 6 6 25 5 49 0.041
crawl space

Greenvile | Ynconbsmt 1, o os Heat 19 19 25 23 6 0.000
crawl space

Greenville | Jnconbsmt |, o< Heat 19 19 25 20 13 0.006
crawl space
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Greenville | Unconbsmt |- cosHeat | 19 19 25 10 38 0.029
crawl space

Greenville | Unconbsmt |, s Heat 19 19 25 8 43 0.035
crawl space

Greenville | Unconbsmt |, s Heat 19 19 25 5 50 0.041
crawl space

Greenville | nconbsmt |, s Heat 0 0 23 20 5 0.000
crawl space

Greenville | Unconbsmt |, s Heat 0 0 23 10 24 0.023
crawl space

Greenville | Unconbsmt |, s Heat 0 0 23 8 27 0.023
crawl space

Greenville | Unconbsmt |, s Heat 0 0 23 5 33 0.029
crawl space

Greenville | Jnconbsmt |, s Heat 4 4 23 20 7 0.006
crawl space

Greenville | Jnconbsmt |, o< Heat 4 4 23 10 31 0.023
crawl space

Greenville | Jnconbsmt |, s Heat 4 4 23 8 36 0.029
crawl space

Greenville | Unconbsmt |, s Heat 4 4 23 5 42 0.035
crawl space

Greenville | Unconbsmt |, s Heat 6 6 23 20 6 0.006
crawl space

Greenville | Jnconbsmt |, o< Heat 6 6 23 10 31 0.029
crawl space

Greenville | Jnconbsmt |, o< Heat 6 6 23 8 36 0.029
crawl space

Greenville Uncon bsmt/ AC Gas Heat 6 6 23 5 44 0.041
crawl space

Greenville | nconbsmt |, s Heat 19 19 23 20 7 0.006
crawl space

Greenville | nconbsmt |, s Heat 19 19 23 10 32 0.029
crawl space

Greenville | Jnconbsmt |, o< Heat 19 19 23 8 37 0.035
crawl space

Greenville Uncon bsmY/ AC Gas Heat 19 19 23 5 45 0.041
crawl space

Greenville | Jnconbsmt |, o< Heat 0 0 20 10 18 0.023
crawl space

Greenville | nconbsmt |~ o< Heat 0 0 20 8 22 0.023
crawl space

Greenville | Jnconbsmt |, s Heat 0 0 20 5 28 0.029
crawl space

Greenville Uncon bsmt/ AC Gas Heat 4 4 20 10 23 0.017
crawl space

Greenville | nconbsmt |, o< Heat 4 4 20 8 28 0.023
crawl space

Greenville | Inconbsmi 1,0 s Heat 4 4 20 5 35 0.029
crawl space

Greenvile | Ynconbsmt 1, o os Heat 6 6 20 10 25 0.023
crawl space

Greenville | Jnconbsmt |, o< Heat 6 6 20 8 30 0.023
crawl space
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City Duct location HVAC Rvalue | Rvalue | Leak Leak KWh/ton Summer
System pre post pre post kWi/ton

Greenville | Unconbsmt |, cos Heat 6 6 20 5 37 0.035
crawl space

Greenville | Unconbsmt |, s Heat 19 19 20 10 25 0.023
crawl space

Greenville | Jnconbsmt |, s Heat 19 19 20 8 30 0.029
crawl space

Greenville | Jnconbsmt |, s Heat 19 19 20 5 37 0.035
crawl space

Greenville Uncon bsmt/ AC Gas Heat 0 0 10 8 4 0.000
crawl space

Greenville | Unconbsmt |, s Heat 0 0 10 5 9 0.006
crawl space

Greenville | nconbsmt |, s Heat 4 4 10 8 5 0.006
crawl space

Greenville | nconbsmt |, s Heat 4 4 10 5 11 0.012
crawl space

Greenville | Jnconbsmt |, s Heat 6 6 10 8 5 0.000
crawl space

Greenville | Jnconbsmt |, s Heat 6 6 10 5 12 0.012
crawl space

Greenville | Unconbsmt |, s Heat 19 19 10 8 5 0.006
crawl space

Greenville | nconbsmt |, s Heat 19 19 10 5 12 0.012
crawl space

Greenville | nconbsmt |, o< Heat 0 0 8 5 5 0.006
crawl space

Greenville | Jnconbsmt |, o< Heat 4 4 8 5 7 0.006
crawl space

Greenville Uncon bsmt/ AC Gas Heat 6 6 8 5 8 0.012
crawl space

Greenville | nconbsmt |, s Heat 19 19 8 5 7 0.006
crawl space

Greenville | nconbsmt |, o< Heat 0 4 35 35 48 0.035
crawl space

Greenville | Jnconbsmt |, o< Heat 0 4 35 25 74 0.058
crawl space

Greenville | Jnconbsmt |~ s Heat 0 4 35 23 78 0.064
crawl space

Greenville | nconbsmt |, o< Heat 0 4 35 20 86 0.070
crawl space

Greenville | nconbsmt |~ s Heat 0 4 35 10 109 0.087
crawl space

Greenville | Jnconbsmt |, o< Heat 0 4 35 8 114 0.093
crawl space

Greenville Uncon bsmt/ AC Gas Heat 0 4 35 5 121 0.099
crawl space

Greenville Uncon bsmt/ AC Gas Heat 0 6 35 35 51 0.041
crawl space

Greenville | Inconbsmi 1,0 s Heat 0 6 35 25 76 0.064
crawl space

Greenvile | Ynconbsmt 1~ ~os Heat 0 6 35 23 82 0.064
crawl space

Greenville | Jnconbsmt |~ o< Heat 0 6 35 20 88 0.070
crawl space
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City Duct location HVAC Rvalue | Rvalue | Leak Leak KWh/ton Summer
System pre post pre post kWi/ton

Greenville | Unconbsmt |, cos Heat 0 6 35 10 113 0.093
crawl space

Greenville | Unconbsmt |, s Heat 0 6 35 8 118 0.093
crawl space

Greenville | Jnconbsmt |, s Heat 0 6 35 5 125 0.105
crawl space

Greenville | Jnconbsmt |, s Heat 0 19 35 35 125 0.105
crawl space

Greenville | Unconbsmt |, cas Heat 0 19 35 25 56 0.046
crawl space

Greenville | Unconbsmt |, s Heat 0 19 35 23 82 0.070
crawl space

Greenville | nconbsmt |, s Heat 0 19 35 20 88 0.070
crawl space

Greenville | nconbsmt |, s Heat 0 19 35 10 95 0.076
crawl space

Greenville | Jnconbsmt |, s Heat 0 19 35 8 120 0.099
crawl space

Greenville | Jnconbsmt |, s Heat 0 19 35 5 125 0.105
crawl space

Greenville | Unconbsmt |, s Heat 0 4 25 25 55 0.046
crawl space

Greenville | nconbsmt |, s Heat 0 4 25 23 60 0.052
crawl space

Greenville | nconbsmt |, o< Heat 0 4 25 20 67 0.058
crawl space

Greenville | Jnconbsmt |, o< Heat 0 4 25 10 90 0.076
crawl space

Greenville Uncon bsmt/ AC Gas Heat 0 4 25 8 95 0.081
crawl space

Greenville | nconbsmt |, s Heat 0 4 25 5 102 0.087
crawl space

Greenville | nconbsmt |, o< Heat 0 6 25 25 58 0.052
crawl space

Greenville | Jnconbsmt |, o< Heat 0 6 25 23 63 0.052
crawl space

Greenville | Jnconbsmt |~ s Heat 0 6 25 20 69 0.058
crawl space

Greenville | nconbsmt |, o< Heat 0 6 25 10 94 0.081
crawl space

Greenville | nconbsmt |~ s Heat 0 6 25 8 99 0.081
crawl space

Greenville | Jnconbsmt |, o< Heat 0 6 25 5 107 0.093
crawl space

Greenville | Jnconbsmt |, o< Heat 0 19 25 25 64 0.058
crawl space

Greenville | Jnconbsmt |, o< Heat 0 19 25 23 69 0.058
crawl space

Greenville | Inconbsmi 1,0 s Heat 0 19 25 20 77 0.064
crawl space

Greenvile | Ynconbsmt 1~ ~os Heat 0 19 25 10 102 0.087
crawl space

Greenville | Jnconbsmt |~ o< Heat 0 19 25 8 107 0.093
crawl space

Docket No. E-7 Sub 1073

OFFICIAL COPY

Mar 04 2015



Ham Exhibit F

City Duct location HVAC Rvalue | Rvalue | Leak Leak KWh/ton Summer
System pre post pre post kWi/ton

Greenville Uncon bsmt/ AC Gas Heat 0 19 25 5 114 0.099
crawl space

Greenville | Unconbsmt |, s Heat 0 4 23 23 56 0.046
crawl space

Greenville | Jnconbsmt |, s Heat 0 4 23 20 63 0.052
crawl space

Greenville | Jnconbsmt |, s Heat 0 4 23 10 86 0.070
crawl space

Greenville | Unconbsmt |, cas Heat 0 4 23 8 o1 0.076
crawl space

Greenville | Unconbsmt |, s Heat 0 4 23 5 98 0.081
crawl space

Greenville | nconbsmt |, s Heat 0 6 23 23 59 0.046
crawl space

Greenville | nconbsmt |, s Heat 0 6 23 20 65 0.052
crawl space

Greenville | Jnconbsmt |, s Heat 0 6 23 10 90 0.076
crawl space

Greenville | Jnconbsmt |, s Heat 0 6 23 8 95 0.076
crawl space

Greenville | Unconbsmt |, s Heat 0 6 23 5 103 0.087
crawl space

Greenville | nconbsmt |, s Heat 0 19 23 23 65 0.052
crawl space

Greenville | nconbsmt |, o< Heat 0 19 23 20 73 0.058
crawl space

Greenville | Jnconbsmt |, o< Heat 0 19 23 10 98 0.081
crawl space

Greenville | Jnconbsmt |~ o< Heat 0 19 23 8 103 0.087
crawl space

Greenville | nconbsmt |, s Heat 0 19 23 5 110 0.093
crawl space

Greenville | nconbsmt |, o< Heat 0 4 20 20 58 0.052
crawl space

Greenville | Jnconbsmt |, o< Heat 0 4 20 10 81 0.070
crawl space

Greenville | Jnconbsmt |~ s Heat 0 4 20 8 86 0.076
crawl space

Greenville | nconbsmt |, o< Heat 0 4 20 5 93 0.081
crawl space

Greenville | nconbsmt |~ s Heat 0 6 20 20 60 0.052
crawl space

Greenville | Jnconbsmt |, o< Heat 0 6 20 10 85 0.076
crawl space

Greenville | Jnconbsmt |, o< Heat 0 6 20 8 90 0.076
crawl space

Greenville | Jnconbsmt |, o< Heat 0 6 20 5 97 0.087
crawl space

Greenville | Inconbsmi 1,0 s Heat 0 19 20 20 67 0.058
crawl space

Greenvile | Ynconbsmt 1~ ~os Heat 0 19 20 10 92 0.081
crawl space

Greenville | Jnconbsmt |~ o< Heat 0 19 20 8 97 0.087
crawl space
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City Duct location HVAC Rvalue | Rvalue | Leak Leak KWh/ton Summer
System pre post pre post kWi/ton

Greenville | Unconbsmt |, cos Heat 0 19 20 5 105 0.093
crawl space

Greenville | Unconbsmt |, s Heat 0 4 10 10 63 0.046
crawl space

Greenville | Jnconbsmt |, s Heat 0 4 10 8 68 0.052
crawl space

Greenville | Jnconbsmt |, s Heat 0 4 10 5 74 0.058
crawl space

Greenville | Unconbsmt |, cas Heat 0 6 10 10 66 0.052
crawl space

Greenville | Unconbsmt |, s Heat 0 6 10 8 71 0.052
crawl space

Greenville | nconbsmt |, s Heat 0 6 10 5 79 0.064
crawl space

Greenville | nconbsmt |, s Heat 0 19 10 10 74 0.058
crawl space

Greenville | Jnconbsmt |, s Heat 0 19 10 8 79 0.064
crawl space

Greenville | Jnconbsmt |, s Heat 0 19 10 5 86 0.070
crawl space

Greenville | Unconbsmt |, s Heat 0 4 8 8 64 0.052
crawl space

Greenville | nconbsmt |, s Heat 0 4 8 5 71 0.058
crawl space

Greenville | nconbsmt |, o< Heat 0 6 8 8 68 0.052
crawl space

Greenville | Jnconbsmt |, o< Heat 0 6 8 5 75 0.064
crawl space

Greenville Uncon bsmt/ AC Gas Heat 0 19 8 8 75 0.064
crawl space

Greenville | nconbsmt |, s Heat 0 19 8 5 83 0.070
crawl space

Greenville | nconbsmt |, o< Heat 4 6 35 35 3 0.006
crawl space

Greenville | Jnconbsmt |, o< Heat 4 6 35 25 28 0.029
crawl space

Greenville | Jnconbsmt |~ s Heat 4 6 35 23 34 0.029
crawl space

Greenville | nconbsmt |, o< Heat 4 6 35 20 40 0.035
crawl space

Greenville | nconbsmt |~ s Heat 4 6 35 10 65 0.058
crawl space

Greenville | Jnconbsmt |, s Heat 4 6 35 8 70 0.058
crawl space

Greenville Uncon bsmt/ AC Gas Heat 4 6 35 5 77 0.070
crawl space

Greenville Uncon bsmt/ AC Gas Heat 4 19 35 35 8 0.012
crawl space

Greenville | Inconbsmi 1,0 s Heat 4 19 35 25 34 0.035
crawl space

Greenvile | Ynconbsmt 1~ ~os Heat 4 19 35 23 40 0.035
crawl space

Greenville Uncon bsmt/ AC Gas Heat 4 19 35 20 47 0.041
crawl space
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City Duct location HVAC Rvalue | Rvalue | Leak Leak KWh/ton Summer
System pre post pre post kWi/ton

Greenville Uncon bsmt/ AC Gas Heat 4 19 35 10 72 0.064
crawl space

Greenville | Unconbsmt |, s Heat 4 19 35 8 77 0.070
crawl space

Greenville | Unconbsmt |, s Heat 4 19 35 5 85 0.076
crawl space

Greenville | nconbsmt |, s Heat 4 6 25 25 3 0.006
crawl space

Greenville | Jnconbsmt |- cosHeat | 4 6 25 23 8 0.006
crawl space

Greenville | Unconbsmt |, s Heat 4 6 25 20 14 0.012
crawl space

Greenville | Unconbsmt |, s Heat 4 6 25 10 39 0.035
crawl space

Greenville | Jnconbsmt |, s Heat 4 6 25 8 44 0.035
crawl space

Greenville | Jnconbsmt |, o< Heat 4 6 25 5 51 0.046
crawl space

Greenville | Jnconbsmt |, s Heat 4 19 25 25 8 0.012
crawl space

Greenville | Unconbsmt |, s Heat 4 19 25 23 14 0.012
crawl space

Greenville | Unconbsmt |, s Heat 4 19 25 20 22 0.017
crawl space

Greenville | Jnconbsmt |, o< Heat 4 19 25 10 46 0.041
crawl space

Greenville | Jnconbsmt |, o< Heat 4 19 25 8 51 0.046
crawl space

Greenville Uncon bsmt/ AC Gas Heat 4 19 25 5 59 0.052
crawl space

Greenville | nconbsmt |, s Heat 4 6 23 23 3 0.000
crawl space

Greenville | nconbsmt |, s Heat 4 6 23 20 10 0.006
crawl space

Greenville | Jnconbsmt |, o< Heat 4 6 23 10 34 0.029
crawl space

Greenville | Jnconbsmt |, o< Heat 4 6 23 8 39 0.029
crawl space

Greenville Uncon bsmt/ AC Gas Heat 4 6 23 5 47 0.041
crawl space

Greenville | nconbsmt |~ o< Heat 4 19 23 23 10 0.006
crawl space

Greenville | Jnconbsmt |, s Heat 4 19 23 20 17 0.012
crawl space

Greenville | Jnconbsmt |~ o< Heat 4 19 23 10 42 0.035
crawl space

Greenville Uncon bsmt/ AC Gas Heat 4 19 23 8 47 0.041
crawl space

Greenville | Inconbsmi 1,0 s Heat 4 19 23 5 54 0.046
crawl space

Greenvile | Ynconbsmt 1, o os Heat 4 6 20 20 2 0.000
crawl space

Greenville | Jnconbsmt |, o< Heat 4 6 20 10 27 0.023
crawl space
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City Duct location HVAC Rvalue | Rvalue | Leak Leak KWh/ton Summer
System pre post pre post kWi/ton

Greenville | Unconbsmt |- cosHeat | 4 6 20 8 32 0.023
crawl space

Greenville | Unconbsmt |, s Heat 4 6 20 5 40 0.035
crawl space

Greenville | Unconbsmt |, s Heat 4 19 20 20 10 0.006
crawl space

Greenville | nconbsmt |, s Heat 4 19 20 10 35 0.029
crawl space

Greenville | Jnconbsmt |- cosHeat | 4 19 20 8 40 0.035
crawl space

Greenville | Unconbsmt |, s Heat 4 19 20 5 47 0.041
crawl space

Greenville | Unconbsmt |, s Heat 4 6 10 10 4 0.006
crawl space

Greenville | Jnconbsmt |, s Heat 4 6 10 8 9 0.006
crawl space

Greenville | Jnconbsmt |, o< Heat 4 6 10 5 16 0.017
crawl space

Greenville | Jnconbsmt |, s Heat 4 19 10 10 11 0.012
crawl space

Greenville | Unconbsmt |, s Heat 4 19 10 8 16 0.017
crawl space

Greenville | Unconbsmt |, s Heat 4 19 10 5 24 0.023
crawl space

Greenville | Jnconbsmt |, o< Heat 4 6 8 8 4 0.000
crawl space

Greenville | Jnconbsmt |, o< Heat 4 6 8 5 11 0.012
crawl space

Greenville Uncon bsmt/ AC Gas Heat 4 19 8 8 11 0.012
crawl space

Greenville | nconbsmt |, s Heat 4 19 8 5 19 0.017
crawl space

Greenville | nconbsmt |, s Heat 6 19 35 35 5 0.006
crawl space

Greenville | Jnconbsmt |, o< Heat 6 19 35 25 32 0.029
crawl space

Greenville | Jnconbsmt |, o< Heat 6 19 35 23 37 0.029
crawl space

Greenville | Jnconbsmt |, o< Heat 6 19 35 20 45 0.035
crawl space

Greenville | nconbsmt |~ o< Heat 6 19 35 10 70 0.058
crawl space

Greenville | Jnconbsmt |, s Heat 6 19 35 8 75 0.064
crawl space

Greenville | Jnconbsmt |~ o< Heat 6 19 35 5 82 0.070
crawl space

Greenville | nconbsmt |, o< Heat 6 19 25 25 6 0.006
crawl space

Greenville | Inconbsmi 1,0 s Heat 6 19 25 23 11 0.006
crawl space

Greenvile | Ynconbsmt 1, o os Heat 6 19 25 20 19 0.012
crawl space

Greenville Uncon bsmt/ AC Gas Heat 6 19 25 10 44 0.035
crawl space
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City Duct location HVAC Rvalue | Rvalue | Leak Leak KWh/ton Summer
System pre post pre post kWi/ton

Greenville Uncon bsmt/ AC Gas Heat 6 19 25 8 49 0.041
crawl space

Greenville | Unconbsmt | o Heat 6 19 25 5 56 0.046
crawl space

Greenville | UNCONBSMY 150 o Heat 6 19 23 23 6 0.006
crawl space

Greenville | YNCONBSMY 150 o Heat 6 19 23 20 14 0.012
crawl space

Greenville | Unconbsmi | s Heat | 6 19 23 10 39 0.035
crawl space

Greenville | Unconbsmt |~ o Heat 6 19 23 8 44 0.041
crawl space

Greenville | YNCONBSMY 150 s Heat 6 19 23 5 51 0.046
crawl space

Greenville | UNCONBSMY 150 o Heat 6 19 20 20 7 0.006
crawl space

Greenville | UNCONBSMY 150 o Heat 6 19 20 10 32 0.029
crawl space

Greenville | Unconbsmt |, oo Heat 6 19 20 8 37 0.035
crawl space

Greenville | YNCONBSMY 140 o Heat 6 19 20 5 45 0.041
crawl space

Greenville | UNCONBSMY 150 o Heat 6 19 10 10 7 0.006
crawl space

Greenville | YNCONBSMY 150 o Heat 6 19 10 8 12 0.012
crawl space

Greenville | YNCONBSMY 150 o Heat 6 19 10 5 20 0.017
crawl space

Greenville | YNCONBSMY 150 o Heat 6 19 8 8 8 0.012
crawl space

Greenville | UNCONBSMY 150 o Heat 6 19 8 5 15 0.017
crawl space

Greenville | Unconbsmt | pump 0 0 35 25 44 0.012
crawl space

Greenville | Unconbsmt | pump 0 0 35 23 53 0.017
crawl space

Greenville | Ynconbsmt o Pump 0 0 35 20 66 0.023
crawl space

Greenville Uncon bsmt/ Heat Pump 0 0 35 10 110 0.041
crawl space

Greenville | Unconbsmt | pump 0 0 35 8 119 0.041
crawl space

Greenville | Unconbsmt | pump 0 0 35 5 133 0.046
crawl space

Greenville Uncon bsmt/ Heat Pump 4 4 35 25 73 0.023
crawl space

Greenville Uncon bsmt/ Heat Pump 4 4 35 23 87 0.023
crawl space

Greenville | Unconbsmtf  Pump 4 4 35 20 109 0.029
crawl space

Greenville | Unconbsmu ot Pump 4 4 35 10 189 0.052
crawl space

Greenville Uncon bsmt/ Heat Pump 4 4 35 8 206 0.058
crawl space
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City Duct location HVAC Rvalue | Rvalue | Leak Leak KWh/ton Summer
System pre post pre post kWi/ton

Greenville Uncon bsmt/ Heat Pump 4 4 35 5 232 0.064
crawl space

Greenville | Unconbsmt | pump 6 6 35 25 75 0.017
crawl space

Greenville | Unconbsmt | pump 6 6 35 23 90 0.023
crawl space

Greenville | Unconbsmt | pump 6 6 35 20 113 0.029
crawl space

Greenville | Unconbsmu | pump 6 6 35 10 197 0.046
crawl space

Greenville | Unconbsmt | pump 6 6 35 8 214 0.052
crawl space

Greenville | Unconbsmt | pump 6 6 35 5 241 0.058
crawl space

Greenville | Unconbsmt | pump 19 19 35 25 80 0.023
crawl space

Greenville | Unconbsmt | pump 19 19 35 23 96 0.029
crawl space

Greenville | Unconbsmt | pump 19 19 35 20 121 0.029
crawl space

Greenville | Unconbsmt | pump 19 19 35 10 212 0.052
crawl space

Greenville | Unconbsmt | pump 19 19 35 8 231 0.058
crawl space

Greenville | Unconbsmt | pump 19 19 35 5 261 0.064
crawl space

Greenville | Unconbsmt | pump 0 0 25 23 9 0.006
crawl space

Greenville Uncon bsmt/ Heat Pump 0 0 25 20 22 0.012
crawl space

Greenville | Unconbsmt | pump 0 0 25 10 67 0.029
crawl space

Greenville | Unconbsmt | pump 0 0 25 8 76 0.029
crawl space

Greenville | Unconbsmt | pump 0 0 25 5 89 0.035
crawl space

Greenville Uncon bsmt/ Heat Pump 4 4 25 23 14 0.000
crawl space

Greenville Uncon bsmt/ Heat Pump 4 4 25 20 37 0.006
crawl space

Greenville | Unconbsmt | pump 4 4 25 10 116 0.029
crawl space

Greenville | Unconbsmt | pump 4 4 25 8 133 0.035
crawl space

Greenville Uncon bsmt/ Heat Pump 4 4 25 5 159 0.041
crawl space

Greenville Uncon bsmt/ Heat Pump 6 6 25 23 15 0.006
crawl space

Greenville | Unconbsmt | Pump 6 6 25 20 38 0.012
crawl space

Greenville | Unconbsmu ot Pump 6 6 25 10 122 0.029
crawl space

Greenville Uncon bsmt/ Heat Pump 6 6 25 8 139 0.035
crawl space
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Greenville | Unconbsmu | pump 6 6 25 5 166 0.041
crawl space

Greenville | Unconbsmt | pump 19 19 25 23 16 0.006
crawl space

Greenville | Unconbsmt | pump 19 19 25 20 41 0.006
crawl space

Greenville | Unconbsmt | pump 19 19 25 10 132 0.029
crawl space

Greenville | Unconbsmu | pump 19 19 25 8 151 0.035
crawl space

Greenville | Unconbsmt | pump 19 19 25 5 181 0.041
crawl space

Greenville | Unconbsmt | pump 0 0 23 20 13 0.006
crawl space

Greenville | Unconbsmt | pump 0 0 23 10 58 0.023
crawl space

Greenville | Unconbsmt | pump 0 0 23 8 67 0.023
crawl space

Greenville | Unconbsmt | pump 0 0 23 5 80 0.029
crawl space

Greenville | Unconbsmt | pump 4 4 23 20 23 0.006
crawl space

Greenville | Unconbsmt | pump 4 4 23 10 102 0.029
crawl space

Greenville | Unconbsmt | pump 4 4 23 8 119 0.035
crawl space

Greenville | Unconbsmt | pump 4 4 23 5 145 0.041
crawl space

Greenville | Ynconbsmt o Pump 6 6 23 20 24 0.006
crawl space

Greenville | Unconbsmt | pump 6 6 23 10 107 0.023
crawl space

Greenville | Unconbsmt | pump 6 6 23 8 125 0.029
crawl space

Greenville | Unconbsmt | pump 6 6 23 5 152 0.035
crawl space

Greenville | Unconbsmt | Pump 19 19 23 20 25 0.000
crawl space

Greenville Uncon bsmt/ Heat Pump 19 19 23 10 116 0.023
crawl space

Greenville | Unconbsmt | pump 19 19 23 8 135 0.029
crawl space

Greenville | Unconbsmt | pump 19 19 23 5 165 0.035
crawl space

Greenville Uncon bsmt/ Heat Pump 0 0 20 10 44 0.017
crawl space

Greenville Uncon bsmt/ Heat Pump 0 0 20 8 53 0.017
crawl space

Greenville | Unconbsmt | Pump 0 0 20 5 66 0.023
crawl space

Greenville | Unconbsmu ot Pump 4 4 20 10 79 0.023
crawl space

Greenville Uncon bsmt/ Heat Pump 4 4 20 8 96 0.029
crawl space
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Greenville Uncon bsmt/ Heat Pump 4 4 20 5 122 0.035
crawl space

Greenville | Unconbsmt | pump 6 6 20 10 83 0.017
crawl space

Greenville | Unconbsmt | pump 6 6 20 8 101 0.023
crawl space

Greenville | Unconbsmt | pump 6 6 20 5 128 0.029
crawl space

Greenville | Unconbsmu | pump 19 19 20 10 91 0.023
crawl space

Greenville | Unconbsmt | pump 19 19 20 8 110 0.029
crawl space

Greenville | Unconbsmt | pump 19 19 20 5 140 0.035
crawl space

Greenville | Unconbsmt | pump 0 0 10 8 9 0.000
crawl space

Greenville | Unconbsmt | pump 0 0 10 5 22 0.006
crawl space

Greenville | Unconbsmt | pump 4 4 10 8 17 0.006
crawl space

Greenville | Unconbsmt | pump 4 4 10 5 43 0.012
crawl space

Greenville | Unconbsmt | pump 6 6 10 8 18 0.006
crawl space

Greenville | Unconbsmt | pump 6 6 10 5 45 0.012
crawl space

Greenville | Unconbsmt | pump 19 19 10 8 19 0.006
crawl space

Greenville Uncon bsmt/ Heat Pump 19 19 10 5 49 0.012
crawl space

Greenville | Unconbsmt | pump 0 0 8 5 13 0.006
crawl space

Greenville | Unconbsmt | pump 4 4 8 5 26 0.006
crawl space

Greenville | Unconbsmt | pump 6 6 8 5 27 0.006
crawl space

Greenville Uncon bsmt/ Heat Pump 19 19 8 5 30 0.006
crawl space

Greenville Uncon bsmt/ Heat Pump 0 4 35 35 197 0.029
crawl space

Greenville | Unconbsmt | pump 0 4 35 25 270 0.052
crawl space

Greenville | Unconbsmt | pump 0 4 35 23 283 0.052
crawl space

Greenville Uncon bsmt/ Heat Pump 0 4 35 20 306 0.058
crawl space

Greenville Uncon bsmt/ Heat Pump 0 4 35 10 386 0.081
crawl space

Greenville | Unconbsmtf  Pump 0 4 35 8 403 0.087
crawl space

Greenville | Unconbsmu ot Pump 0 4 35 5 429 0.093
crawl space

Greenville Uncon bsmt/ Heat Pump 0 6 35 35 210 0.035
crawl space
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Greenville | Unconbsmu | pump 0 6 35 25 285 0.052
crawl space

Greenville | Unconbsmt | pump 0 6 35 23 300 0.058
crawl space

Greenville | Unconbsmt | pump 0 6 35 20 324 0.064
crawl space

Greenville | Unconbsmt | pump 0 6 35 10 407 0.081
crawl space

Greenville | Unconbsmu | pump 0 6 35 8 425 0.087
crawl space

Greenville | Unconbsmt | pump 0 6 35 5 452 0.093
crawl space

Greenville | Unconbsmt | pump 0 19 35 35 452 0.093
crawl space

Greenville | Unconbsmt | pump 0 19 35 25 236 0.035
crawl space

Greenville | Unconbsmt | pump 0 19 35 23 317 0.058
crawl space

Greenville | Unconbsmt | pump 0 19 35 20 332 0.064
crawl space

Greenville | Unconbsmt | pump 0 19 35 10 357 0.064
crawl space

Greenville | Unconbsmt | pump 0 19 35 8 448 0.087
crawl space

Greenville | Unconbsmt | pump 0 19 35 5 467 0.093
crawl space

Greenville | Unconbsmt | pump 0 4 25 25 226 0.041
crawl space

Greenville Uncon bsmt/ Heat Pump 0 4 25 23 240 0.041
crawl space

Greenville | Unconbsmt | pump 0 4 25 20 262 0.046
crawl space

Greenville | Unconbsmt | pump 0 4 25 10 342 0.070
crawl space

Greenville | Unconbsmt | pump 0 4 25 8 359 0.076
crawl space

Greenville Uncon bsmt/ Heat Pump 0 4 25 5 385 0.081
crawl space

Greenville Uncon bsmt/ Heat Pump 0 6 25 25 241 0.041
crawl space

Greenville | Unconbsmt | pump 0 6 25 23 256 0.046
crawl space

Greenville | Unconbsmt | pump 0 6 25 20 280 0.052
crawl space

Greenville Uncon bsmt/ Heat Pump 0 6 25 10 363 0.070
crawl space

Greenville Uncon bsmt/ Heat Pump 0 6 25 8 381 0.076
crawl space

Greenville | Unconbsmtf  Pump 0 6 25 5 408 0.081
crawl space

Greenville | Unconbsmu ot Pump 0 19 25 25 273 0.046
crawl space

Greenville | Unconbsmt | pump 0 19 25 23 288 0.052
crawl space
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City Duct location HVAC Rvalue | Rvalue | Leak Leak KWh/ton Summer
System pre post pre post kWi/ton

Greenville | Unconbsmu | pump 0 19 25 20 314 0.052
crawl space

Greenville | Unconbsmu | pump 0 19 25 10 404 0.076
crawl space

Greenville | Unconbsmt | pump 0 19 25 8 424 0.081
crawl space

Greenville | Unconbsmt | pump 0 19 25 5 453 0.087
crawl space

Greenville | Unconbsmu | pump 0 4 23 23 231 0.035
crawl space

Greenville | Unconbsmt | pump 0 4 23 20 254 0.041
crawl space

Greenville | Unconbsmt | pump 0 4 23 10 333 0.064
crawl space

Greenville | Unconbsmt | pump 0 4 23 8 350 0.070
crawl space

Greenville | Unconbsmt | pump 0 4 23 5 376 0.076
crawl space

Greenville | Unconbsmt | pump 0 6 23 23 247 0.041
crawl space

Greenville | Unconbsmt | pump 0 6 23 20 271 0.046
crawl space

Greenville | Unconbsmt | pump 0 6 23 10 354 0.064
crawl space

Greenville | Unconbsmt | pump 0 6 23 8 372 0.070
crawl space

Greenville | Unconbsmt | pump 0 6 23 5 399 0.076
crawl space

Greenville | Ynconbsmt o Pump 0 19 23 23 279 0.046
crawl space

Greenville | Unconbsmt | pump 0 19 23 20 305 0.046
crawl space

Greenville | Unconbsmt | pump 0 19 23 10 396 0.070
crawl space

Greenville | Unconbsmt | pump 0 19 23 8 415 0.076
crawl space

Greenville Uncon bsmt/ Heat Pump 0 19 23 5 444 0.081
crawl space

Greenville Uncon bsmt/ Heat Pump 0 4 20 20 240 0.035
crawl space

Greenville | Unconbsmt | pump 0 4 20 10 320 0.058
crawl space

Greenville | Unconbsmt | pump 0 4 20 8 336 0.064
crawl space

Greenville Uncon bsmt/ Heat Pump 0 4 20 5 363 0.070
crawl space

Greenville Uncon bsmt/ Heat Pump 0 6 20 20 258 0.041
crawl space

Greenville | Unconbsmt | Pump 0 6 20 10 341 0.058
crawl space

Greenville | Unconbsmu ot Pump 0 6 20 8 359 0.064
crawl space

Greenville Uncon bsmt/ Heat Pump 0 6 20 5 386 0.070
crawl space
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City Duct location HVAC Rvalue | Rvalue | Leak Leak KWh/ton Summer
System pre post pre post kWi/ton

Greenville Uncon bsmt/ Heat Pump 0 19 20 20 291 0.041
crawl space

Greenville | Unconbsmt | pump 0 19 20 10 382 0.064
crawl space

Greenville | Unconbsmt | pump 0 19 20 8 401 0.070
crawl space

Greenville | Unconbsmt | pump 0 19 20 5 431 0.076
crawl space

Greenville Uncon bsmt/ Heat Pump 0 4 10 10 275 0.041
crawl space

Greenville | Unconbsmt | pump 0 4 10 8 292 0.046
crawl space

Greenville | Unconbsmt | pump 0 4 10 5 318 0.052
crawl space

Greenville | Unconbsmt | pump 0 6 10 10 296 0.041
crawl space

Greenville | Unconbsmt | pump 0 6 10 8 314 0.046
crawl space

Greenville | Unconbsmt | pump 0 6 10 5 341 0.052
crawl space

Greenville | Unconbsmt | pump 0 19 10 10 338 0.046
crawl space

Greenville | Unconbsmt | pump 0 19 10 8 357 0.052
crawl space

Greenville | Unconbsmt | pump 0 19 10 5 387 0.058
crawl space

Greenville | Unconbsmt | pump 0 4 8 8 283 0.046
crawl space

Greenville Uncon bsmt/ Heat Pump 0 4 8 5 309 0.052
crawl space

Greenville | Unconbsmt | pump 0 6 8 8 305 0.046
crawl space

Greenville | Unconbsmt | pump 0 6 8 5 332 0.052
crawl space

Greenville | Unconbsmt | pump 0 19 8 8 348 0.052
crawl space

Greenville Uncon bsmt/ Heat Pump 0 19 8 5 378 0.058
crawl space

Greenville Uncon bsmt/ Heat Pump 4 6 35 35 13 0.006
crawl space

Greenville | Unconbsmt | pump 4 6 35 25 89 0.023
crawl space

Greenville | Unconbsmt | pump 4 6 35 23 103 0.029
crawl space

Greenville Uncon bsmt/ Heat Pump 4 6 35 20 127 0.035
crawl space

Greenville Uncon bsmt/ Heat Pump 4 6 35 10 210 0.052
crawl space

Greenville | Unconbsmtf  Pump 4 6 35 8 228 0.058
crawl space

Greenville | Unconbsmu ot Pump 4 6 35 5 255 0.064
crawl space

Greenville Uncon bsmt/ Heat Pump 4 19 35 35 39 0.006
crawl space

Docket No. E-7 Sub 1073

OFFICIAL COPY

Mar 04 2015



Ham Exhibit F

City Duct location HVAC Rvalue | Rvalue | Leak Leak KWh/ton Summer
System pre post pre post kWi/ton

Greenville | Unconbsmu | pump 4 19 35 25 120 0.029
crawl space

Greenville | Unconbsmt | pump 4 19 35 23 135 0.035
crawl space

Greenville | Unconbsmt | pump 4 19 35 20 161 0.035
crawl space

Greenville | Unconbsmt | pump 4 19 35 10 251 0.058
crawl space

Greenville Uncon bsmt/ Heat Pump 4 19 35 8 271 0.064
crawl space

Greenville | Unconbsmt | pump 4 19 35 5 300 0.070
crawl space

Greenville | Unconbsmt | pump 4 6 25 25 16 0.000
crawl space

Greenville | Unconbsmt | pump 4 6 25 23 31 0.006
crawl space

Greenville | Unconbsmt | pump 4 6 25 20 54 0.012
crawl space

Greenville | Unconbsmt | pump 4 6 25 10 137 0.029
crawl space

Greenville | Unconbsmt | pump 4 6 25 8 155 0.035
crawl space

Greenville | Unconbsmt | pump 4 6 25 5 182 0.041
crawl space

Greenville | Unconbsmt | pump 4 19 25 25 47 0.006
crawl space

Greenville | Unconbsmt | pump 4 19 25 23 62 0.012
crawl space

Greenville Uncon bsmt/ Heat Pump 4 19 25 20 88 0.012
crawl space

Greenville | Unconbsmt | pump 4 19 25 10 179 0.035
crawl space

Greenville | Unconbsmt | pump 4 19 25 8 198 0.041
crawl space

Greenville | Unconbsmt | pump 4 19 25 5 228 0.046
crawl space

Greenville Uncon bsmt/ Heat Pump 4 6 23 23 17 0.006
crawl space

Greenville Uncon bsmt/ Heat Pump 4 6 23 20 40 0.012
crawl space

Greenville | Unconbsmt | pump 4 6 23 10 124 0.029
crawl space

Greenville | Unconbsmt | pump 4 6 23 8 141 0.035
crawl space

Greenville Uncon bsmt/ Heat Pump 4 6 23 5 168 0.041
crawl space

Greenville Uncon bsmt/ Heat Pump 4 19 23 23 49 0.012
crawl space

Greenville Uncon bsmt/ Heat Pump 4 19 23 20 74 0.012
crawl space

Greenville | Unconbsmu ot Pump 4 19 23 10 165 0.035
crawl space

Greenville Uncon bsmt/ Heat Pump 4 19 23 8 184 0.041
crawl space
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City Duct location HVAC Rvalue | Rvalue | Leak Leak KWh/ton Summer
System pre post pre post kWi/ton

Greenville Uncon bsmt/ Heat Pump 4 19 23 5 214 0.046
crawl space

Greenville | Unconbsmt | pump 4 6 20 20 17 0.006
crawl space

Greenville | Unconbsmt | pump 4 6 20 10 101 0.023
crawl space

Greenville | Unconbsmt | pump 4 6 20 8 119 0.029
crawl space

Greenville | Unconbsmu | pump 4 6 20 5 146 0.035
crawl space

Greenville | Unconbsmt | pump 4 19 20 20 51 0.006
crawl space

Greenville | Unconbsmt | pump 4 19 20 10 142 0.029
crawl space

Greenville | Unconbsmt | pump 4 19 20 8 161 0.035
crawl space

Greenville | Unconbsmt | pump 4 19 20 5 191 0.041
crawl space

Greenville | Unconbsmt | pump 4 6 10 10 21 0.000
crawl space

Greenville | Unconbsmt | pump 4 6 10 8 39 0.006
crawl space

Greenville | Unconbsmt | pump 4 6 10 5 66 0.012
crawl space

Greenville | Unconbsmt | pump 4 19 10 10 63 0.006
crawl space

Greenville | Unconbsmt | pump 4 19 10 8 82 0.012
crawl space

Greenville Uncon bsmt/ Heat Pump 4 19 10 5 111 0.017
crawl space

Greenville | Unconbsmt | pump 4 6 8 8 22 0.000
crawl space

Greenville | Unconbsmt | pump 4 6 8 5 49 0.006
crawl space

Greenville | Unconbsmt | pump 4 19 8 8 65 0.006
crawl space

Greenville Uncon bsmt/ Heat Pump 4 19 8 5 95 0.012
crawl space

Greenville Uncon bsmt/ Heat Pump 6 19 35 35 26 0.000
crawl space

Greenville | Unconbsmt | pump 6 19 35 25 106 0.023
crawl space

Greenville | Unconbsmt | pump 6 19 35 23 122 0.029
crawl space

Greenville Uncon bsmt/ Heat Pump 6 19 35 20 147 0.029
crawl space

Greenville Uncon bsmt/ Heat Pump 6 19 35 10 238 0.052
crawl space

Greenville | Unconbsmt | Pump 6 19 35 8 257 0.058
crawl space

Greenville | Unconbsmu ot Pump 6 19 35 5 287 0.064
crawl space

Greenville Uncon bsmt/ Heat Pump 6 19 25 25 31 0.006
crawl space
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City Duct location HVAC Rvalue | Rvalue | Leak Leak KWh/ton Summer
System pre post pre post kWi/ton

Greenville Uncon bsmt/ Heat Pump 6 19 25 23 47 0.012
crawl space

Greenville | Unconbsmt | pump 6 19 25 20 72 0.012
crawl space

Greenville | Unconbsmt | pump 6 19 25 10 163 0.035
crawl space

Greenville | Unconbsmt | pump 6 19 25 8 182 0.041
crawl space

Greenville Uncon bsmt/ Heat Pump 6 19 25 5 212 0.046
crawl space

Greenville | Unconbsmt | pump 6 19 23 23 32 0.006
crawl space

Greenville | Unconbsmt | pump 6 19 23 20 57 0.006
crawl space

Greenville | Unconbsmt | pump 6 19 23 10 148 0.029
crawl space

Greenville | Unconbsmt | pump 6 19 23 8 167 0.035
crawl space

Greenville | Unconbsmt | pump 6 19 23 5 197 0.041
crawl space

Greenville | Unconbsmt | pump 6 19 20 20 34 0.000
crawl space

Greenville | Unconbsmt | pump 6 19 20 10 125 0.023
crawl space

Greenville | Unconbsmt | pump 6 19 20 8 144 0.029
crawl space

Greenville | Unconbsmt | pump 6 19 20 5 173 0.035
crawl space

Greenville Uncon bsmt/ Heat Pump 6 19 10 10 41 0.006
crawl space

Greenville | Unconbsmt | pump 6 19 10 8 61 0.012
crawl space

Greenville | Unconbsmt | pump 6 19 10 5 90 0.017
crawl space

Greenville | Unconbsmt | pump 6 19 8 8 43 0.006
crawl space

Greenville Uncon bsmt/ Heat Pump 6 19 8 5 72 0.012
crawl space

Docket No. E-7 Sub 1073

OFFICIAL COPY

Mar 04 2015



Ham Exhibit F

Appendix E: Heath Check Diagnostic Report

(6"5 DUKE Smart Saver’

North Carolina Residential Smart $aver
Incentive Application — Health Check

Customar Informatlon (Al information must matsh the nfarmation on the electric whiity bil.
Duks Energy El J
Customar Emall
Duka Energy Customar Name (as listed on acocunt):
Home OwnerLandiord Name (if diferent from above): {Payes)

E*The customer hus been roffies that an ncantive (s dependant upon the suceansful camglelan of the Heelth Ohack Incuding any roquired repeirs.

Service Ad Mailing Addrass B(Seme as Sandos Addrmss)
Address 1, Address 1.
Addrng;f': Addrass 2-
City: arle I b -0 Clty.

Stets, Zip Coda: - FAL ! Stats, Zip Code:
Phone: Alternate Phone: ()

Trade Ally Information

Company Mama: Kirkland A/C & Heating, Inc. Contact Parsan: Connia

Malling Addrass 1: 3734 Monrog Hoad Telsphone: (734 382-9278
Waillng Address 2: Fax: (70 576-0244

City, Stats, Zip, Chariotte, NC 28208 Emal: Service @kirkdandac.com

Application Checkllst e

BPre&Post Tests  [iroics Copy B-50bmit within 90 days of seevice  B-Chinpledad application
Send slaned application and alf reguivad documonts to:
Srnert Baver [ncantive Progrem, 2.0, Box 52: Snalhulla. A 30078
Or Fax: 1,668, 728.8283 Or Email iIngantives(fid ol

Questions? Vish duke-aneray com/smertsaver or cal 1-866-786-6200.

Terms and Conditl ons

| heve rapd and heraby sgree to the Program Raguéirements as statad on the Smart 8aver Trade Aflly Registrafion Form
on file with Duke Energy. | hereby cartify that the information contained on this application is frus and accurats o the bast
of miy knowledpe.

P
Daty

= mpais am rqukad befers dhe Hamt Chack can b comoietdd the usitaiarhed the oot o poy for thuse /g dicy or Kl the HISARR Chaos lnsantive.

1 3/2014
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Ham Exhibit F
Appendices

© RNivor.

Smart Saver”

North Carolina Residential Smart $aver
Incentive Application — Health Check

Service Information:

E’M/ﬂmrﬂﬁmar

0O Heat Pump

Dutdoor Uit Kaka: %J{,

O Geothemmal Heal Pump

Outdoor Urit bodal Number: ffﬁ& 219; EL&{
Outdoor Unit Serial Numiber: é 57 ';f_.f ﬁ ﬁfﬁf

Apprax, Bystam Age (yeare): _| 2

Indoor Urit Maka: § X C.O3 15 tﬂ.f-f"

Indoor Unit Modol Number: o327 7 £LX 2S5

Eizo (lons): %&5

bats servicet: _2-2 91

3 1

_&.&M&Q@ NATE/RP! Centtoation 193 425 8

Sarvioe Techniclan Narme:
Yask De=cription PerfarmedGompleted?
Systam Meas Attach the Fialtblam sgulpment to the system. Run the Pre-
i Femens | ChackMal™ test and save the resulta in the HG3 analyzer. .
Check Suction Ling Insulatian r.'l':ﬁfﬂr.f plnll':upar suction line insulation, recotmend el
: . Bafely inspact wiring and canneoctions for signs of physical
mfﬂ g::r ;:P-r damege and extreme wear, repalr If necessary. Safety o
Electrical Connections repairie) must be meds In order to quallly for incentive.
Ingpact and rinsa condenser coll, racommend chemics|
Clean Condenser Colls cleaning of condansar calls if necesaary. .
Check Alr Fiters lnspeg.m. recommaend cleaning of replecemant if O
Very Thermostat Operation ::gggmﬂm properly cycles, recomimend replacemant ¥ -
sct biower wheel, 1
Inspect Indoer Blower Wheel i'rm By ne m?;yrrmﬁﬁ wash out and/er oleaning G
Inspect Evaparator Colls Inapq‘ctga;'aparat:ryi‘ollu, racommend wash out andior O
Inspact ductwork for leakage or damage, make
Ingject Duchunirk racamemendations for Improvaments 68 neceseary. B
Eﬂnﬂirk:anfm IJ: Iraa!in Inspack cenﬂamm;rﬁnl recommend clagn out if necessany. o
Flnal System Meastrements ﬁagt:aﬁr};:;wal post-test and seave Ihe rasults In the e
Check Work Area and INSpact and aave Workspace nest and froe of al senioo o
Customar Residance related debris and malerials
Recommandations Mada
2 32014
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Jobsia:

The Figldpiece HVAG Guide was used to perform an analysis of your system.
Thee tests and resulls are reporied below,

Customer 1D

Check Me! Analysis
Date Performed;

Time Ferformed;
INPUT FORM

System Typo

Grant;

Indoor Madel Nurnbe::
Fumnace Model Mumber:
Metering Device:
Indoar Voltage:

Indocr Full Load Amperage:

Return Dry Bulky;

Return Wet Bulk:

Bupply Dry Bulb:

Supply Plenum Pressurs:
Return Planum Pressure:
Evaporainr Fan Ampersge:
Outdoor Model Mumber,
Cutdoor Yesr;

Cutdane Serial Number:
Refrigarant:

Outdoor Rated Amperage:
Qutdonr Valiage: .

Target Subcooling:
Suction Line Prassuns:
Suction Line Temperature:
Liguid Line Pressure:
Liquid Ling Temparature:
Qutdoor Dry Bulb:
Condenser Amp Draw;

Fhane

Teshnician:

20140428
230721

AC

CUKE
mG03Ts3hp
DA 00rtE
TRWTEY

A
680 °F
80.7 °F
B1.7 °F
Iwo
WG
A
Hred 03641
2002
2512pKH2F
R=410A{SH)
16.8 A
240V 1 phase
10 *F
107.5 psig
66.3 °F
225.7 psig
753 °F
58 °F
82 A

Fax

Ham Exhibit F
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Fgg!&, 75

\‘_J" "L"

Jiiﬁ ; Technician:

The Fialdpiece HVAC Guids was used to perform an analyse of your syshem,

The tests and results are reported below,
Gustomer I T
Check Mal Analysls

Date Performed: 2014504120
Timea Performed: 230721
INPUT FORM([Continuad)

Trug Flow: NG
Nominal Tonnage: tan
Grid Slze

Flow Pressure; W
Sup Plen Pressure With Grid: Wi
Customer I0x

101

10

1D3:

QUTPUT FORM

Probable QK Alrilow.

Undarcharged, add refrigerant until actual subcooling resches target subcooling,

Actual subcoaling is 2.0°F and target subcoollng Is 10.0°F.
Condenser airflow OK.
Cutdoar amp draw QI

Ham Exhibit F
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Fielipieze

The Fleldpisce HVAC Guide wag used to perform an analysls of your system.
The tests and resulis sre raported below.

Customer ID;

Gneck Me! Analysis
Date Performed:
Time Performed:
INPUT FORM

Eystem Type:

Grant

Indoor Model Mumnber:
Fumace Model Number:
Metaring Deviee:
Indaor Voltage,

indaor Full Load Amperage:

Return Dry Bulb:

Refum Weat Bulp:

Supply Dry Buily:

Supply Plenum Pressure:
Return Plenum Pressure;
Evaporator Fan Amperage:
Ouidoor Mode! Number.
Outdoor Year;

Cutdoor Serlal Number;
Rafrigarant

Cutdoor Rated Amperage:
Qutdoor Voltaga:

Target Subsaoling:
Suction Line Pressure:
Suclion Line Tempenature:
Liguid Line Pragsure:
Liguid Line Temperature:
Quideor Dry Bulb:
Condensar Amp Draw,

Phone

Technickan:

20140429
231766

AC

DUKE
Cl3Tsahp
tuD100rsvs
TXVTEV

A
713 °F
BT °F
525 °F
WG
We
A
4403641
2002
2512pKH2F
R-410A(SH)
1688 A
240V 1 phase
10 °F
108.6 paig
49.9 °F
250.5 psig
72°F
80 °F
96 A

Fax

Ham Exhibit F
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ﬂ TachnciEn:

The Fieldplece HVAD Guide was used to perform an analysi of your syutem.

The tasts and mosults are reported Dalow:

Check Ma! Analysis

Diate Performad: 2074/04/29
Time Performad: 231766
INPUT FORM{Continuad)

Trua Flow: NQ
Mominal Tonnage: ton
Erld Stze

Flow Pressure: [WC

Sup Plen Pressurs With Grid:
Customer 10
1Dt

([wrs
D3

OUTPUT FORM

Prabaile CR Alrflaw,
Chargn OH
Condanser airflow QK.
Custdoor amp draw OF,

Ham Exhibit F

Docket No. E-7 Sub 1073

OFFICIAL COPY

Mar 04 2015



Ham Exhibit F

Air Gbﬁﬂlunning B I-maim, . Chasotte, NC 28205 : T

. Phone: 704-332-9276
ENERGY SEVINGS  *  Fax: 704.576.0244

AGREEMENT  wwukikiandac.com -

ST

T [Fiters [~ 1T er
2 |‘Duchwork ]

3 ﬁannul_ht; ; i

4 | Blawer Matar r Ny =i ;
i1 i

fi

GENERAL IR CONAN : *m"mﬁ ot Locofor

Efctrical Supply , 1
Bregier = i
TING (248) , TR
Burners R e I FREY SRR [
Flue
Sofetles
Temp. Rlse
Gats Prassurs N ) A s
Hoat Exchangsr o im G i r :
TING (HEAT PUMF}  , © " _,zﬂr:{“mf- fﬂ.{ﬂpﬁ-&"
TTormp, Rise Akt T 3 R il = "iLEi Cﬂﬁ(_-fw -5514 f’fﬂf;’v\ -
lndogrgel -4 1 | -
-.Hﬂcﬁr.m ; T s S _-UL -:':_pnf-r”‘.v J‘Qumf
-Iﬂafﬂgw'lr-tc;mgq_ o :"\ 5_' B N 1 % hc, i ,' :
Outdoor FanMoter o0 | 2 B | SN | : I . J ; . e I
Carmiprassor 2 3 - .
‘Outdhosr Coll |
Defrost Function ; )
 [Elactrical AT U e R e ey JUIENDED AL idng
b Lh : e P}aas!ml,'m.i! recammended rapsurs '
Dutdoor Temp. Dry Bull' ~ .. R IO | .
; ihdmrTmn.FDrrr;Mh'-' " %‘E x.J;;-: T I e ™ _Idnﬂn‘:m\trxmﬁnﬂa&m&a#ﬂum
indar Temp. WetBulp ™ . T Do tepafs vols oy,
Relrig. Gharge sy s | | 12| 1 8 | Pleass oawh ot estivrate.
‘Condenser Fan Moloe e N TRegams ermd&rehak; competeg.
Camprassot i — D T by :
Clean Corglanser Esil =T 11 1] mmmmgml_ .“IE]F
Inspect Evaporatsr Coll | e : AcdWionsl Yok Pétaitned
]
—

LKL

ERY

TR

;au--hmrréaemﬁa_mw

. : 25
;wmununmm-ﬂﬁmmﬁmna_-g

Condanaate Dralng
Elactrical ,

i-"mm-q:a:hpuu_n_

& Signetoe. "

Kervlon Tedhnwien's Slamiure

T
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Appendix F: Compressor Energy Savings Analysis

The fault detection diagnostics (FDD) data collected by the contractors were used to estimate
changes in system efficiency as a result of the Health Check (HC) tune-up. FDD information
collected by the technicians included:

Suction (low side) temperature and pressure

Liquid (high side) temperature and pressure

Outdoor drybulb temperature

Return air drybulb and wetbulb temperatures

Supply air drybulb temperature

Outdoor unit current (amps)

Outdoor unit nominal voltage

Refrigerant type (R-22 or R-410a)

Expansion device type (fixed or thermal expansion valve (TXV))

The unit efficiency is defined as:
Efficiency = cooling delivered / input power

Changes in unit efficiency between the test-in and test-out conditions were calculated to estimate
the impact of the charge adjustment on unit efficiency. A refrigerant-side analysis was used to
estimate delivered cooling. The refrigerant enthalpy (in Btu/lb) entering and leaving the
evaporator was estimated from the refrigerant temperature and pressure measurements. An on-
line refrigerant property calculator from the Industrial Refrigeration Consortium (IRC) at the
University of Wisconsin®® was used to obtain refrigerant enthalpy at the temperature and
pressure conditions recorded by the contractors. Gage pressure measurements were converted to
absolute pressure (psia), and the recorded combinations of temperature and pressure in the
dataset were entered into the IRC tool to obtain refrigerant enthalpy. Enthalpy lookups were
done separately for R-22 and R-410a systems according to the refrigerant type recorded in the
vendor FDD report.

The tool returned the refrigerant enthalpy along with a description of the “state” of the
refrigerant — e.g. subcooled liquid, superheated vapor, and so on. Low side measurements
expected to see refrigerant in the gaseous state, while high side measurements expected to see
refrigerant in the liquid state. In some instances, the recorded temperature and pressure
combinations returned “state” descriptions inconsistent with expectations. Data entry errors on
the part of the contractor are likely the cause of the unexpected results. In some cases, high and
low side pressures recorded by the contractors were in line with expectations for an R-22 system,
but the refrigerant type was identified as R-410a, indicating a possible refrigerant type data entry
error. Units with suspected data entry errors were omitted from the analysis.

13 5ee www.irc.wisc.edu
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Note, the high side measurements were taken on the high pressure liquid line upstream of the
expansion device. The evaporator entering enthalpy was estimated from the liquid side
temperature and pressure assuming an isentropic (constant enthalpy) expansion process across
the expansion device. The evaporator leaving enthalpy was calculated from the low side
temperature and pressure measurements. Since the measurements were made at the service ports
on the condensing (outdoor) unit, any heat gains in the liquid and suction lines between the

evaporator (indoor) coil and the condensing unit are included in the delivered cooling

calculation. Differences in these heat gains between the test-in and test-out conditions are

assumed to be negligible.

Refrigerant mass flow rate (Ib/hr) was estimated using a typical compressor curve and the
compressor entering and leaving pressures. A 3-ton Copeland scroll compressor was used as a
typical compressor based on the vintage of the units in the program. The objective of the
compressor analysis was to estimate the incremental change in mass flow rate resulting from the
change in pressure difference, so matching the exact compressor to the unit was not necessary.

Data from Copeland were downloaded according to the AHR

14
|

standard compressor equations:

X=C1+C2  (S)+C3- D+C4. ($2)+C5. (S D)+C6 - (D?)+C7- (S°)+C8-
(D-$?)+C9 . (S D?)+C10- (D)

Where:

C = equation coefficient
S = saturated suction temperature

D = saturated discharge temperature

X = mass flow rate

- Refrigerant
Coefficient R.22 R-410a
cl 2.6562E+02 | 1.5465E+02
c2 5.4624E+00 | 7.3232E+00
c3 -1.2004E+00 | 1.6093E+00
c4 3.9459E-02 | 5.9968E-02
c5 -9.2919E-04 | -5.6041E-02
c6 1.1024E-02 | -5.1463E-03
c7 8.9638E-05 | 2.3456E-04
c8 5.6828E-05 | -2.6136E-04
c9 -2.8049E-05 | 3.6651E-04
cl0 -4.1261E-05 | -4.5716E-05

Compressor outlet pressure was assumed to be 15 psig higher than the liquid line pressure, to
account for condenser and liquid line pressure drop.

1 Standard compressor rating methodology is described in ANSI/AHRI Standard 540.
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Gage pressure measurements were converted to absolute pressure, and the corresponding
saturation temperature was estimated from curve fits to saturation temperature vs pressure data
for R-22 and R-410a, as shown in Figure 4 through Figure 7.
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Figure 4. Saturation Temperature for R-22 Low Temperature Range
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Saturation Temperature for R-22
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Saturation Temperature for R-410a
High Temperature Range
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Figure 7. Saturation Temperature for R-410a High Temperature Range

Input power was estimated from the outdoor unit current and nominal voltage. A constant power
factor assumption of 0.9 was used to calculate compressor input power from compressor amps.

A distribution of the results is shown in Figure 8.

Efficiency Change
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Figure 8. Efficiency Change, Test-In — Test-Out

The results of the efficiency improvement analysis are shown in Table 52.
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Table 52. Efficiency Improvement Analysis Results

Ham Exhibit F

Parameter Number of Average Relative | Confidence
Observations Change Precision Interval
-~ 1.7% -
0, _ 0,
Compressor efficiency 149 4.1% +/- 56% 6.5%
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Impacts ::> EM&V EM&YV gross | EM&V gross Combined EM&V net | EM&V net kw EM&V net kW EM&V load
Technology Product .gross kw kW (non- ) spillover less ) ne ) 'je (non- 0a EUL (whole
State savings L L Unit of measure . . savings (coincident L shape
code KWh/unit (coincident | coincident freeridership KWh/unit k/unit coincident / number)
( unit) peak/unit) | peak/unit) adjustment ( unit) | peak/unit) peak/unit) (yes/no)

Attic insulation and air leakage sealing Carolinas 1,163 N/A 0.202 home 9.6% 1,051 N/A 0.183 no 20
Duct sealing Carolinas 255 N/A 0.066 home 9.6% 231 N/A 0.060 no 18
Duct insulation Carolinas 519 N/A 0.094 home 9.6% 469 N/A 0.085 no 20

AC tune-up Carolinas 70 N/A 0.087 HVAC system 9.6% 63 N/A 0.079 no 10
Heat Pump tune-up Carolinas 237 N/A 0.087 HVAC system 9.6% 214 N/A 0.079 no 10

Program wide
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Executive Summary

Significant Findings from Management Interviews

Over the last year this program has faced some technical challenges, however the Duke Energy
program managers have found innovative solutions to address these challenges (see Management
Interview Findings section of this report). Program operations are well-understood by the
program implementation team. This team constantly seeks ways to better understand and address
their customers’ concerns. In light of the ongoing switch replacement efforts, the evaluation team
suggests that the next full process evaluation not be conducted until after the switch replacements
have been completed in the Carolina System. However, there is still value in conducting event
surveys (as described in Event and Non-Event Surveys on page 12) with participants in 2014.

RECOMMENDATION: Duke Energy should consider conducting continued
participant event surveys to monitor the customer’s experience. This will provide
Duke Energy with timely data on the program’s capacity to meet the aggressive
switch replacement schedule while simultaneously maintaining the high satisfaction
they have achieved with existing participants and meeting the need to install new
switches for new participants.

Significant Findings from Participant Surveys

e The participant survey summarized in this section is conducted after the cooling season,
and is designed to cover program-level topics such as awareness, enrollment and
household demographics that are not related to specific Power Manager activation events.
The event survey (summarized in the next section) is conducted during the cooling
season and is designed to provide accurate data on event-related behavior by interviewing
participants within 27 hours of activation events (and comparable high-temperature days
without events).

e Most participants surveyed (81%) were personally involved in the decision to join the
Power Manager program; however 10% had joined Power Manager after they moved into
a home where the device had been installed by a previous occupant.

e Most participants who could recall how they first became aware of the program found out
about it through mailings from Duke Energy (49%). However 37% of participants cannot
recall how they first learned about the program.

e The primary benefits which participants recall from program promotions are saving
money (58%), reducing power outages (31%) and saving energy (11%).

e The main reasons participants cited for joining the program are for the bill credits (29%),
saving money through lower bills (15%), saving energy (13%) and avoiding power
outages (10%). Overall, 56% of participants recalled reading about their main reason for
joining the program in the program brochure.

e Most participants (70%) do not know how many Power Manager activation events to
expect per year. Among those who were able to answer the question, most said it was
activated "as needed based on demand".

e Nearly half of Carolina System participants (44%) do not know how much they should
expect to receive in bill credits for participating in the program. Among those that were
able to answer the question, the average estimated amount of bill credits was $35 per year
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and the median estimate was $32 (in fact, the usual bill credits paid to participants in the
Carolina System would be $8 per month times four months of cooling, or $32). Although
60% recall receiving a bill credit for the program this year, 28% said they don't know if
they have received bill credits, and 13% are sure they have not received bill credits (in
fact, all participants received credits on their bills).

Fifty-eight percent of participants surveyed are aware that their device had been activated
since they joined the program. When asked to estimate the number of activation events
which occurred in 2013, 73% did not know. Among those who were able to answer the
question, the average estimated number of events was 3.6 and the median was 2.5. The
actual number of Power Manager activation events during 2013 was eight for North
Carolina and six for South Carolina (including the July 17 full shed test event for both
states).

There is typically someone at home on a weekday afternoon in 70% of households
surveyed, although only 30% recalled being at home during a Power Manager event in
2013. Among those who recalled being at home, 42% reported a decline in comfort
ratings during the event. Overall mean comfort ratings among those who recalled being at
home during an event were 9.35 before the event and 7.22 during the event (on a 10-point
scale where 10 is most comfortable). Ninety percent of participants who reported a
decline in comfort blamed rising outdoor temperatures, while only 40% blamed the
Power Manager device activation for their discomfort. Four participants (5%) reported
that they had power outage issues on a day when they believed Power Manager had been
activated, though only one blamed power outages for their decline in comfort during an
event.

Among those who recalled being at home during at least one activation event in 2013, the
average estimate for the number of times during the year Power Manager activations
made them uncomfortable was 1.2 times, and the median estimate was one time.

Most participants use fans to keep cool during events (53% of those at home during an
event), while 21% of those at home during an event reported adjusted their thermostats
(turning it down by an average of 2.6 degrees among those who made adjustments). All
other actions in response to events were taken by fewer than 10% of participants.

In spite of the results above, only 13% of participants say that there is anything unclear to
them about the program, and only 3% have contacted Duke to find more out about the
program.

When asked why Power Manager activation events happen when they do, 66% said it
was due to peak demand for energy, 25% said it was during the hottest part of the day,
and 24% said it was because there are fewer people at home.

Sixty-four percent of Carolina System participants surveyed use their air conditioning
every day during the cooling season; 76% are using their air conditioners (AC) before 5
p.m. on a typical weekday, and 98% typically use their AC after 5 p.m. Most participants
(73%) have had their AC units serviced since joining program.

Ninety-three percent of participants said environmental issues (in general) were
"important” or "very important” to them. Among three specific environmental issues that
were asked about, the most important to respondents was reducing air pollution
("important™ or "very important™ to 94%), with still positive but more mixed ratings for
the importance of climate change issues (74%) and building fewer power plants (60%).

March 18, 2014 5 Duke Energy

Docket No. E-7 Sub 1073

OFFICIAL COPY

Mar 04 2015



Ham Exhibit G

TecMarket Works Executive Summary

When asked about their awareness of other Duke Energy programs, 76% of participants
could name at least one other Duke Energy program. The programs with the highest
awareness are the CFL programs (53%) and the Home Energy House Call program
(15%).

Most Power Manager program participants (65%) would be interested in a similar
program that would cycle water heaters or other equipment. Among those who were not
interested, the most frequently cited reason was that their water heaters are not powered
by electricity (60% of those who are not interested).

Participants give high satisfaction ratings for Power Manager: on a 10-point scale where
10 is most satisfied, satisfaction with the process of enrolling in the program is 9.7
(among participants involved in enrollment), and overall satisfaction with the Power
Manager program is 9.2. When asked to rate their likelihood of recommending Power
Manager to others, the mean rating was 8.9. Overall satisfaction with Duke Energy is also
high at 8.7.

Significant Findings from Event Surveys

The event survey is conducted during the cooling season, on and immediately after days
when the Power Manager device is activated, and on and after high-temperature days on
which Power Manager was not activated. The event survey is designed to provide
accurate data on event-related behavior by interviewing participants within 27 hours of
the event (or high-temperature non-event). Furthermore, the first activation event in the
Carolinas System in 2013 (on July 17 in both states) was a two hour test event in which
cooling systems were cycled in the first hour and a “full shed” conducted in the second
hour, while all other activations were “regular” cycling events. The participant surveys
(summarized in the previous section) are conducted after the end of the cooling season
and are designed to cover program-level topics such as awareness, enroliment and
household demographics.

Only 45% of Regular Event participants, 69% of the Full Shed test event participants and
53% of Non-Event participants surveyed are aware that Power Manager has been
activated since they joined the program. The most frequently cited reasons for being
aware of Power Manager activation events were “home temperature rises” followed by
“air conditioner shuts down”.

Forty-six percent of Regular Event participants, 77% of Full Shed Event participants and
67% of Non-Event participants were at home during the Power Manager activation event
or non-event high temperature day which triggered the Event or Non-Event survey.
Among participants who were home during a Power Manager activation event, only 13%
(9 of 67) of Regular Event participants and 20% (2 of 10) of Full Shed participants were
aware that the activation had occurred. Among Non-Event participants who were at home
on a high-temperature day when devices were not activated, none (0% of 24) believed
that their Power Manager device had been activated. Both groups of Event participants
are more likely to be aware of activations than Non-Event participants for whom there
really was no activation event (p<.05 using Student's t-test), but at least half of all three
respondent groups said they “don’t know” if there was an activation or not.

Among participants who were at home and were able to give comfort ratings for “before”
and “during” the event or non-event high temperature day, 31% (19 out of 61) of those in
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the Regular Event group reported a decline in comfort ratings, compared to 88% (7 out of
8) of Full Shed Event participants and only 9% (2 out of 23) of those in the Non-Event
group (all differences between groups are significant at p<.05 using Student's t-test).

e The amount of the decline in comfort ratings was also larger during activation events: On
a 10-point scale, the Regular Event participants’ mean comfort fell by 0.5 points overall
during the activation event, versus an average decline of 2.4 points for the Full Shed
Event group and 0.2 points in the Non-Event group (the amount of decline is significant
at p<.05 using Student's t-test for both Event groups, but is not significant for the Non-
Event group). Among only those participants who reported a decline in comfort, the
average decline was 2.5 points for the Regular Event group (19 Event participants
reported a decline in comfort), 2.7 points for the Full Shed Event group (seven Full Shed
participants reported a decline in comfort) and 3.0 points for Non-Event participants
(though only two Non-Event participants reported a decline in comfort).

e When asked to describe the cause of their decrease in comfort on the day of the activation
event or non-event high temperature day, 86% of Regular Event participants and 90% of
Full Shed Event participants blamed “rising temperatures”, while only 5% of Regular
Event participants and none of the Full Shed Event participants blamed a Power Manager
device activation. Among Non-Event participants noticing a decrease in comfort (for
whom there was no device activation), none blamed Power Manager.

e The age of the participants’ air conditioner unit has an effect on decreasing comfort, but
not as much effect as the presence of a Power Manager activation event, particularly a
full shed event. When controlling for events and the age of the air conditioning unit, the
outdoor high temperature had no significant effect on discomfort during activation events
in the Carolinas System during the 2013 cooling season.

e During the activation event or non-event high temperature day, 10% of Regular Event
participants adjusted their thermostat settings, compared to none of the Full Shed Event
and Non-Event participants. Overall, 38% of participants turned on fans, which was the
most common action taken.

e Satisfaction with this program is high: Mean satisfaction ratings on a 10-point scale
(where 10 is “most satisfied”) are 9.0 among Regular Event participants, 8.8 among Full
Shed Event participants and 9.1 among Non-Event participants. Using the same scale,
participants were also willing to recommend the program with mean scores of 8.6 for
Regular Events, 9.2 for Full Shed Events and 8.4 for Non-Events. Satisfaction with Duke
Energy overall was similarly high, with mean scores of 8.9 for Regular Events, 8.8 for
Full Shed Events and 8.1 for Non-Events.

e Satisfaction ratings are not significantly different for Event participants based on the time
of day the activation event concluded (all activation events in the Carolina System ended
at either 4:00 p.m., 5:00 p.m. or 5:30 p.m. local time). Differences in comfort ratings by
the ending time of the event are highly correlated to outdoor temperatures.
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Introduction and Purpose of Study

The purpose of this process study was to evaluate participant behavior, awareness of, and
satisfaction with Duke Energy’s Power Manager® Program as it was administered in the Carolina
System.

Summary of the Evaluation

The evaluation was conducted by TecMarket Works and Yinsight, Inc. The interview and survey
instruments were developed by TecMarket Works and Yinsight. The customer survey was
administered and analyzed by TecMarket Works. Yinsight conducted in-depth interviews with
program managers and trade allies.

Researchable Issues

1. Determine what percentage of program participants are aware of the occurrence of
individual program events.

e Only 6.8% (10 out of 146) of participants in the Regular Event group correctly
reported that there had been a Power Manager event within the last week,
while 15.4% (2 out of 13) of participants in the Full Shed Event group and
only 2.8% (1 out of 36) of the participants in the Non-Event group believed
there had been a Power Manager event (though there was no activation event
for this group). The difference between Full Shed Event and Non-Event
participants is significant at p<.10 using Student’s t-test, though the Regular
Event group does not differ significantly from either of the other groups. See
Summary of Event Awareness, Declines in Comfort and Blaming Power
Manager on page 82.

2. Determine whether customer comfort or discomfort during a Power Manager event is
affecting participant behavior.

e 13.0% (19 out of 146) of participants in the Regular Event group reported a
decline in comfort during the Power Manager event, compared to 53.8% (7
out of 13) of participants in the Full Shed Event group, while only 5.6% (2 out
of 36) of Non-Event participants reported a decline in comfort on a high-
temperature non-event day (the differences between Full Shed Events and the
other two groups are statistically significant at p<.05 using Student’s t-test;
this difference between Regular Events and Non-Events is not significant).
During activation events, 47.8% (32 out of 67) Regular Event participants
who were at home took no action in response, and another 23.9% (16 out of
67) either could not recall if they took any actions or refused to answer the
question. Among Full Shed Event participants, 60.0% (6 out of 10) continued
normal activities while none (0% of 10) could not recall. Only 10.4% (7 out of
67) of Regular Event participants at home during the activation event turned
down the temperature on their air conditioning by an average of 1.6 degrees
apiece, while none of the Full Shed Event participants adjusted their
thermostats. See Behaviors During Event Activation on page 83.
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3. Determine overall participant satisfaction with the Power Manager program.

e Inthe full participant survey, respondents’ mean overall satisfaction rating for
Power Manager is 9.24 on a 10-point scale where “10” means very satisfied.
In the Event survey, Regular Event respondents’ mean satisfaction rating is
9.03, while the mean satisfaction rating for Full Shed Event respondents is
8.77 and the mean satisfaction rating for Non-Event respondents is 9.09 (these
differences are not statistically significant). See Program Satisfaction on page
45 for participant surveys and Respondent Satisfaction and Willingness to
Recommend the Program on page 91 for Event and Non-Event surveys.

4. Determine whether recommendations could be made to improve the program’s design
or operations.

e See Summary on page 23.
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Description of Program

Duke Energy offers the Power Manager (PM) voluntary residential demand response program to
their customers who are homeowners with central air conditioning units with outside
compressors that can be controlled by Duke Energy’s load control technology. In return for
participation, customers receive $32 each year, disbursed in $8 monthly bill credits from July
through October. Customers are told that Power Manager events will not be called on nights,
weekends, or holidays (except in a system emergency).

There are two types of events that may be implemented for PM, economic and emergency.
Economic events may be called when energy demand and/or prices are high. For such an event,
Duke Energy has permission from Power Manager participants to cycle their air conditioning off
and on for a period of time. The target load reduction in the Carolina System is 1.3kW per
device.

Emergency events can be called at any time Duke Energy has capacity problems, including
generation, transmission or distribution system. Customers who participate in Power Manager
are able to help Duke Energy prevent blackouts, by allowing their central air conditioning (AC)
units to be turned off for the duration of the Power Manager emergency event. These events can
be implemented by Duke Energy’s system operations center (SOC) when emergency conditions
warrant.

Operating Reserves

A recent change to Power Manager gives Duke Energy’s System Operating Center (SOC) the
ability to initiate an economic cycling event without having to go through Demand Side
Management DSM Analytics. This allows them to use Power Manager to provide an operating
reserve to meet FERC requirements. In the past, Duke Energy has provided the operating reserve
through generation assets, but is now able to supplement that with the load shedding potential of
Power Manager. The program manager reports that this capability was added at the beginning of
the summer of 2013.

The program manager reports that this is a best practice learned from Progress Energy. This
creates no changes in customers’ program experience. To customers, it is just another Power
Manager event.

Program History

The Power Manager program in the Carolina System began prior to Duke Energy’s merger with
Cinergy. Prior to the merger, this demand response program was a full-shed emergency-only
program called Load Control. Beginning in 2009, Duke Energy converted the Load Control
program to the Power Manager program that now includes economic events.

The vast majority of the switches that control the air conditioners in the Power Manager program
were carry-overs from the Load Control program. A high percentage of these switches were no
longer operating as they should. In addition, some of these legacy switches were available only
for use in full shed in emergency events. As a result Duke Energy is the midst of a multi-year
program to replace these older switches.
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When Power Manager was introduced in 2009, customers were still required to pay a $35 fee to
pay for the switch installation, a legacy of the Load Control program. Duke Energy found that
the fee posed a significant barrier to acquiring new participants, and began the process to obtain
regulatory approval to remove the fee. Regulatory approval for the termination of this fee was
received in 2012.

Faced with the combined need to upgrade switches and to remove the installation fee, in 2011
Duke Energy decided to focus program efforts on replacing switches, and not on initiating any
wide-reaching marketing campaigns. Any new enrollments during this time would have diverted
field technician resources away from the switch replacement project. Duke Energy’s contract
partner for Power Manager field work has added employees to meet the increased need. Toward
the end of the switch replacement project, marketing efforts will increase.

Program Status

The program manager reports that at the end of September 2013, Power Manager has
approximately 157,500 customers participating in the Carolina System, with over 183,000 air
conditioning switches on call. Under a full shed, this would provide over 326 MW of capacity
for the Carolina System.

Since the last program evaluation in 2011, Duke Energy has received regulatory approval to
remove the $35 enrollment fee from the Power Manager program, and has begun using a new
channel, outbound calling, to conduct marketing and outreach for the program.

Program Participation

PO"L‘” Manager Participation Count for 2013
rogram
Customers EOM Sept. 2013 =157,538
Devices EOM Sept. 2013 =183,402
March 18, 2014 11 Duke Energy

Docket No. E-7 Sub 1073

OFFICIAL COPY

Mar 04 2015



Ham Exhibit G
TecMarket Works Methodology

Methodology

Methodology

Overview of the Evaluation Approach

Management Interviews

In depth interviews were conducted with the Duke Energy program manager, three Duke Energy
program staff members conducting the marketing efforts, two representatives from Eaton
(formerly Cooper), and two representatives from GoodCents. These interviews were conducted
in September and October of 2013, using interview guides developed by the evaluation team (see
Appendix A: Management Interview Instrument). These management interviews were conducted
by Yinsight, a subcontractor to TecMarket Works.

Full Participant Surveys

TecMarket Works developed a customer survey for the Power Manager Program participants,
which was implemented in October and November of 2013 after they experienced control events
over the summer of 2013.

The complete survey was conducted with a random sample of 80 Power Manager participants in
the Carolina System (58 from North Carolina and 22 from South Carolina). The responses from
the 80 surveyed participants are included in the analysis for all questions which they were able to
complete. These participants were surveyed by TecMarket Works. The survey can be found in
Appendix B: Participant Survey Instrument.

Event and Non-Event Surveys

TecMarket Works conducted after-event phone surveys (event surveys) to collect participant
information for this evaluation. The survey was maintained in a “ready-to-launch” status until
notified of a control event affecting switches used by Duke Energy. The surveys were launched
as soon as possible following the end of the control event (at 5 p.m. Eastern) and continued over
a 27 hour period with all call attempts made during regular surveying hours (10:00 a.m. to 8:00
p.m. Eastern Daylight Time, Monday through Saturday). For example, if a control event
occurred on a Monday, calling hours for that particular event were:

0 Monday 5 p.m.-8 p.m. Eastern
0 Tuesday 10 a.m.-8 p.m. Eastern

Event surveys followed the Full Shed Event which occurred in both states on July 17 and
Regular Events occurring on July 18, July 19, July 24, August 12, August 29, September 10 and
September 11, 2013. TecMarket Works surveyed a total of 159 participants in the Carolina
System (146 following Regular Events and 13 following Full Shed Events). The survey can be
found in Appendix C: Event Survey Instrument (the same survey is used for both Full Shed and
Regular Events).
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Before we asked the participants about the event, we inquired if they knew that there was a
control event within the last 7 days so that we could understand if they are able to identify when
a control event had occurred. The surveyor then notified the customer that they had just had a
control event which had begun at <start hour of control> and ended at <end hour of control>.
This allowed the participants to immediately recall the time period of the event and be able to
respond to questions regarding the impact of that event on their use of their air conditioner and
allow recollection of other actions taken, as well as the impact of the event on their comfort.
Once informed of the event that had just occurred, the survey also assessed satisfaction with the
program at the point of an event.

TecMarket Works also called Power Manager participants on hot days without control events to
conduct the same survey (with slight wording alterations indicated in red text, as shown in
Appendix D: Non-Event Survey Instrument). This survey was conducted on a non-event day
when the outdoor high temperature was over 90°F. On and following the high temperature date
of June 28, TecMarket Works surveyed at total of 36 Power Manager participants.

The schedule of Power Manager event days and non-event high temperature days used for this
survey in North and South Carolina is shown in Table 1, along with the high temperatures and
heat indexes for those dates.

! High temperatures in Table 1 are taken from historical data for Charlotte (North Carolina) and Greenville (South
Carolina) at wunderground.com. Heat index readings for survey days were recorded from Weather.com for the same
cities on the days surveyed.

March 18, 2014 13 Duke Energy
Docket No. E-7 Sub 1073

OFFICIAL COPY

Mar 04 2015



Ham Exhibit G
TecMarket Works Methodology

Table 1. Schedule of Full Shed and Regular Events and Non-Event High Temperature
Days in the Carolina System

Event ID State Type Event Date | Event Hours gﬁi\e/g; tilr?]t;) ﬂgg;
NC-noneventl NC Non 28-Jun-13 NA 28-Jun-13 91 98
NC-noneventl NC Non 28-Jun-13 NA 29-Jun-13
SC-noneventl SC Non 28-Jun-13 NA 28-Jun-13 94 98
SC-noneventl SC Non 28-Jun-13 NA 29-Jun-13
NC-eventl NC Full Shed Event 17-Jul-13 | 2200to 4 p.m. | 17-Jul-13 90 99
NC-eventl NC Full Shed Event 17-Jul-13 | 2:00to 4 p.m. | 18-Jul-13
SC-eventl SC Full Shed Event | 17-Jul-13 | 2:00to 4 p.m. | 17-Jul-13 92 99
SC-eventl SC Full Shed Event 17-Jul-13 | 2:00to 4 p.m. | 18-Jul-13
NC-event2 NC Regular Event 18-Jul-13 | 2:30to 5 p.m. | 18-Jul-13 89 96
NC-event2 NC Regular Event 18-Jul-13 | 2:30to 5 p.m. | 19-Jul-13
NC-event3 NC Regular Event 19-Jul-13 | 1:30to 4 p.m. | 19-Jul-13 90 96
NC-event3 NC Regular Event 19-Jul-13 | 1:30to 4 p.m. | 20-Jul-13
NC-event4 NC Regular Event 24-Jul-13 | 1:30to 4 p.m. | 24-Jul-13 92 96
NC-event4 NC Regular Event 24-Jul-13 | 1:30to 4 p.m. | 25-Jul-13
SC-event2 SC Regular Event 24-Jul-13 | 1:30to 4 p.m. | 24-Jul-13 88 91
SC-event2 SC Regular Event 24-Jul-13 | 1:30to 4 p.m. | 25-Jul-13
NC-event5 NC Regular Event 12-Aug-13 | 1:30to 4 p.m. | 12-Aug-13 92 98
NC-event5 NC Regular Event 12-Aug-13 | 1:30to 4 p.m. | 13-Aug-13
SC-event3 SC Regular Event 12-Aug-13 | 1:30to 4 p.m. | 12-Aug-13 91 98
SC-event3 SC Regular Event 12-Aug-13 | 1:30to 4 p.m. | 13-Aug-13
NC-event6 NC Regular Event 29-Aug-13 | 1:30to 4 p.m. | 29-Aug-13 93 99
NC-event6 NC Regular Event 29-Aug-13 | 1:30to 4 p.m. | 30-Aug-13
SC-event4 SC Regular Event 29-Aug-13 | 1:30to 4 p.m. | 29-Aug-13 93 100
SC-event4 SC Regular Event 29-Aug-13 | 1:30to 4 p.m. | 30-Aug-13
NC-event7 NC Regular Event 10-Sep-13 | 2:30to 5 p.m. | 10-Sep-13 90 93
SC-event5 SC Regular Event 10-Sep-13 | 2:30to 5 p.m. | 10-Sep-13 87 89
SC-event5 SC Regular Event 10-Sep-13 | 2.30to 5 p.m. | 11-Sep-13
NC-event8 NC Regular Event 11-Sep-13 2:30pt;)n5:30 12-Sep-13 90 90
SC-events SC | Regular Event | 11-Sep-13 2:30ptfn5:30 11-Sep-13 | 88 | 90

Data Collection Methods, Sample Sizes, and Sampling Methodology

Management Interviews
In depth interviews were conducted by phone with the Duke Energy program manager, three
Duke Energy program staff members conducting the marketing efforts, two representatives from
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Eaton (formerly Cooper), and two representatives from GoodCents. This includes all intended
interviews.

Full Participant Surveys
From the list of customers, 515 participants (398 in North Carolina and 117 in South Carolina)
were called between October 30 and November 9, 2013, and a total of 80 usable telephone
surveys (58 from North Carolina and 22 from South Carolina) were completed yielding a
response rate of 15.5% (80 out of 515).

Participant Event and Non-Event Surveys
From the list of customers, 1,063 participants (538 in North Carolina and 525 in South Carolina)
were called after events and non-event high temperature days between June 28 and September
12, 2013, and a total of 195 usable telephone surveys were completed (91 in North Carolina and
104 in South Carolina) yielding an overall response rate of 18.3% (195 out of 1063). Of the 195
completed surveys, thirteen (eight in North Carolina and five in South Carolina) were conducted
following the full shed event on July 17, 146 Regular Event surveys (72 in North Carolina and
74 in South Carolina) were conducted following regular events, and 36 Non-Event surveys
(eleven in North Carolina and 25 in South Carolina) were completed after high-temperature days
when there was no activation event.?

Expected and achieved precision

Full Participant Surveys
The survey sample methodology for the full participant survey had an expected precision of 90%
+/- 9.2% and an achieved precision of 90% +/- 9.2%.

Participant Event Surveys
The survey sample methodology had an expected precision for all surveys of 90% +/- 6.5% and
an overall achieved precision of 90% +/- 6.5%. The achieved precision for regular events
(N=146) is 90% +/- 6.8%, and the achieved precision for only the full shed event (N=13) is 90%
+/- 22.8%.

Participant Non-Event Surveys
The survey sample methodology had an expected precision of 90% +/- 6.5% and an achieved
precision of 90% +/- 13.7%.

2 Due to the sampling design of this survey, reporting the number of calls and response rate separately for different
Event groups would not be accurate. Event and Non-Event survey calls are made using the same participant list, and
in some cases calls to the same participants may be attempted for both Event and Non-Event surveys. The only
difference between Event and Non-Event participants is whether they are surveyed after an activation event or a
high-temperature day without an activation event (and the only difference between Full Shed and Regular Event
participants is the type of activation event that occurred before the survey).
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Number of completes and sample disposition for each data collection
effort

Management Interviews
In depth interviews were conducted by phone with the Duke Energy program manager, three
Duke Energy program staff members conducting the marketing efforts, two representatives from
Eaton (formerly Cooper), and two representatives from GoodCents. This includes all intended
interviews.

Full Participant Surveys
The Full Participant survey was conducted using a random sample from 75,621 Power Manager
participants in the Carolina System (58,236 in North Carolina and 17,385 in South Carolina).
There were 80 customers willing to participate in the survey.

Participant Event Surveys
The Event surveys were conducted on and following Power Manager device activation events
that occurred between July 17 and September 11, 2013. TecMarket Works surveyed a total of
159 Power Manager participants.

Participant Non-Event Surveys
The Non-Event surveys were conducted on and following the high temperature date of June 28,
2013. TecMarket Works surveyed a total of 36 Power Manager participants.

Threats to validity, sources of bias and how those were addressed

There is a potential for social desirability bias® but the customer has no vested interest in their
reported program participation, so, this bias is expected to be minimal.

Snapback and Persistence

The theoretical additional energy and capacity used by customers that may occur from
implementing an energy efficiency product is often called “snapback.” There is little to no
literature or snapback analysis within the evaluation industry that has been able to identify a
snapback condition.

In this process evaluation, survey participants were asked if they had adjusted the thermostat on
their air conditioners during an event or non-event cycle. Seven Event participants and none of
the Non-Event participants reported setting a lower thermostat temperature during the cycle.
(See Thermostat Adjustments on page 83.)

% Social desirability bias occurs when a respondent gives a false answer due to perceived social pressure to “do the
right thing.”
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Evaluation Dates

Evaluation Component

Dates of Surveys/Interviews

Management Interviews

9/10/13 — 10/25/13

Full Participant Surveys

10/30/13 — 11/9/13

Event Surveys

7/17/13 - 9/12/13

Non-Event Surveys

6/28/13 — 6/29/13

March 18, 2014

17

Duke Energy
Docket No. E-7 Sub 1073

OFFICIAL COPY

Mar 04 2015



Ham Exhibit G
TecMarket Works Findings

Management Interview Findings

Program Design and Implementation

Outreach

As reported in the 2011 evaluation, Power Manager decided to suspend active marketing of the
program in the Carolina System until the switch replacements were completed and pending the
removal of the $35 installation fee. A Duke Energy marketing manager reports that marketing in
the Carolina System over the past three years has been limited to seasonal mailers sent in the
spring to remind participants that the summer event season is starting. In 2012, Duke Energy
began marketing via email campaigns to customers who have opted in to receiving emails from
Duke Energy, and despite the low level of marketing efforts in the Carolina System, the program
team has been actively refining marketing materials, leveraging lessons learned by Duke Energy
in their Midwest service territory.

One of the biggest changes in marketing and outreach has come from Power Manager in the
Midwest states, where Duke Energy has been using outbound calls to market the program. This
has proved to be successful so far, both in terms of enroliment rate and in outreach costs. From
their experience in the Midwest, the program manager reports that Duke Energy has been able to
work with CustomerLink, the vendor providing call center services, to refine the outreach
protocol to better respond to customer concerns.

The Power Manager outbound calling campaign started in the Carolina System at the beginning
of October 2013, and the program manager and staff reported that they exceeded their enroliment
objective of 1,600 within 2 weeks. The outbound calling campaign targeted Greenville and
Spartanburg in South Carolina, and Charlotte, Winston-Salem, and Greensboro in North
Carolina.

CustomerLink provides outbound telemarketing services for the Power Manager program, and
the program manager reports that they played a key role in testing the outbound calling
methodology to prove it was a viable outreach channel. The program manager reports, “We’re
very happy and satisfied with what they’ve done.”

The marketing project manager also reported that direct mail will continue to play a role in future
marketing efforts, since not all customers prefer to be contacted by phone. However, the program
manager reports that as long as Duke Energy continues to see success with outbound calling,
they intend to use that as the primary channel, and will resume direct mail at some point in the
future. To support the direct mail campaign, the Power Manager team has refined the marketing
collateral that is being used in the Midwest, and plans to make the same refinements in the
Carolina System collateral as well.

The program manager reports that they tested the use of newspaper advertisements in 2013.
Duke Energy sponsors a centerfold section in the B Section of the Charlotte Observer, a section
that covers science, technology, and biotech. Power Manager ads were run in that section twice
during the past summer as an experiment. The program manager reports Duke Energy acquired
approximately 40 enrollments, and was able to learn about the pros and cons of conducting
outreach through the newspaper advertisements.
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Cross Program Referrals

A Duke Energy marketing project manager reports that Power Manager is marketed by the My
Home Energy Report (MyHER) program, but that Duke Energy does not track how many
participants have been channeled to Power Manager by MyHER.

The marketing project manager also reports that Power Manager has successfully targeted
customers who had participated in the residential Smart $aver HVAC program in the past, and
may target these customers in the Carolina System as well. The evaluation team notes that
because past Smart $aver HVAC participants may have high efficiency AC units, this strategy
may not be as cost effective in the Carolina System, which offers a fixed incentive per month
rather than an incentive based on the price of electricity. However, with the new operating
reserve function that Power Manager now provides, Duke Energy may find it worthwhile to
target these past Smart $aver HVAC participants.

Enrollments

Customers always had the option of enrolling in the Power Manager program via mail or
telephone. In late 2011, Duke Energy had enhanced their online enroliment process. This
allowed them to establish a direct secure connection with the customer. Once the customer
provided their enrollment information, the installation vendor (GoodCents) was able to transmit
the information directly and automatically to their work management system.

For 2013, Power Manager had an enroliment objective of 1,600, which the program manager
reports was met handily.

For 2014, Duke Energy has an installation objective of 5,600 new switches* in the Carolina
System.

The program manager reports that this objective represents an increase over the previously
planned objective. However, because GoodCents (the vendor that is replacing the switches) has
brought on additional staff to meet the accelerated timeline for switch replacement, Duke Energy
decide to leverage the availability of trained technicians to install new switches and expand
enrollment objectives. The program manager reports that in addition to the increased installation
objectives for 2014, Power Manager will also ramp up marketing in 2015 to achieve more
enrollments after the replacement project is complete.

Event Calls

While there is no maximum limit on the number of Power Manager events, per the agreement of
the regulators there is a maximum of 100 hours of AC cycling per year, a maximum that the
program manager points out they have never approached. In 2013, eight events were called in
North Carolina and six in South Carolina’.

* The program manager estimates approximately 20% of customers have more than one air conditioning unit, so the
objective is stated in terms of switches installed and not customers enrolled.

® The program manager reports it is unusual for events not to be called for both states. Power Manager was not used
in South Carolina on two consecutive days due to a multi-day outage restoration effort occurring in South Carolina

during that time.
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The decision to call an economic event is made with the consensus of representatives of several
groups. Duke Energy’s DSM Analytics team monitors a set of data on a daily basis. These data
include the heat index, the forecast load, and the price of meeting that load. If the indicators
suggest that there is an opportunity to save money for both Duke Energy and their residential
customers, then the DSM Analytics team convenes a meeting of representatives across several of
Duke Energy’s business units to decide whether or not an event should be called. This group
includes the Power Manager program manager and representatives from the Systems Operating
Center, the DSM Analytics team, the call center, the energy trading group, and the meteorology
group. In this meeting, the Power Manager program manager sees his role as that of the advocate
for the residential customer, so that the customers’ experience is kept in mind for these economic
events.

If the representatives agree that an economic event is worthwhile, then the DSM Analytics team
prepares for the event. At the appointed time, the signal to start cycling is sent over Duke
Energy’s paging network. Over the course of the next 30 minutes, switches are signaled to start
cycling in random order. At the end of the event, the switches are given the signal to stop cycling
in the same order in which they started cycling. This gradual ramp up and down minimizes stress
to the distribution system by gradually increasing the load.

Load Shed Verification

Duke Energy’s DSM Analytics team conducts two ongoing research efforts in support of the
Power Manager program. The first is a switch operability study, in which field technicians gather
data used to estimate the percentage of switches that are in working order in the Carolina
System. The switch operability study is conducted every two or three years. No operability study
was scheduled for 2013 in the Carolina System. The second ongoing research effort is the AC
duty cycle study. For this study, a sample is selected of approximately 100 Carolina System
participants with working switches, but who are not included in the event calls. Their air
conditioning cycling data is used as the “normal” duty cycle and serves as the baseline against
which Power Manager impacts are measured. This study is concluded every year after the end of
the event season.

Technology and Vendors
Duke Energy engages several vendors to help deliver this technology-driven program.

Switches and Switch Replacements

The Power Manager program was a legacy program from the days prior to the merger with
Cinergy, and thus still was using some switches that were installed in the late 1970s. The Power
Manager program has accelerated a project to replace older switches with low operability. The
program manager reports that the operability rate of these older switches will improve from
approximately 40% to the new switch rate of approximately 94%, based on the most recent
operability study. The new completion date for the switch replacement is now the end of 2014, a
9-month acceleration from the original date of September 2015.

The decision to accelerate the switch replacement was driven by several factors. Increasing
operability allowed Duke Energy to increase their achievable load shed with less cost than
acquiring new participants, to use a single platform for all their switches, to increase program
operations efficiency, and improve customer experience. As an example of the latter, customers
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opting out of the program can have their AC returned to normal operation during an event within
15 minutes via a signal sent to the new switches.

The Power Manager program uses Cooper-Cannon Target Cycle switches, supplied by Eaton
(who acquired Cooper in 2013). These switches can respond to signals transmitted over Duke
Energy’s proprietary VHF channel in real time, and can store event data for several months.
These switches were designed to deliver a target load reduction (of 1.3 kW) for each AC unit,
after the AC amp draw is programmed into the switch. Each unit is then cycled off and on for a
variable period of time within each half hour during an event, with the length of the period
determined by the AC’s load and recorded duty cycle.

Vendors

GoodCents is the vendor providing the field technicians who install, upgrade, and remove
switches. In response to Power Manager’s accelerated switch replacement deadline, GoodCents
has brought on addition staff to meet the workload requirements.

GoodCents reports that they are currently replacing switches at a rate of approximately 1,000 per
week, and will be increasing their staff of field technicians in order to increase the replacement
rate to approximately 1,400 a week.

Eaton provides the switches, and reports that they hold periodic calls with Duke Energy on the
status of the switch orders and shipments, and another weekly call on the status of the software
application Field Scout that is used by the field technicians. Eaton reports that the Power
Manager program manager maintains a positive atmosphere, and that the team members
communicate well with one another, “It’s so nice and efficient, things get done quickly and
easily.”

Eaton reports that the use of Power Manager as an operating reserve was enabled by a new
software program. This program had been tested previously, and implemented in the Carolina
System in the summer of 2013. When Power Manager is used as an operating reserve, the
duration of the event is not predetermined, so the event is initiated and concluded using signals
that are sent to the switches.

Program Improvements: Proactive Communications

The Power Manager program has begun to proactively communicate a field visit by a technician.
Prior to a switch replacement visit, GoodCents mails the customer a postcard. The postcard
contains a notice about the upcoming visit to upgrade their equipment, thanks the customer for
their participation, and provides a phone number for the customer to call in case of questions.
With this proactive communication, if the customer does not call and the field technician finds a
missing or defective switch, the technicians now have implicit permission and are able to install
a new replacement switch.

In previous years, if a switch was found either to be missing or not operational during a quality
control visit, Duke Energy would not be able to replace the switch if the customer was not at
home to give permission. The field technician would leave a door hanger, and Duke Energy
would contact the customer to obtain permission before sending the technician out again to
reinstall the switch.
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The use of proactive communications is a practice learned from Duke Energy’s pilot in Indiana.
This was then piloted in South Carolina, and incorporated into the Carolina System in 2013.
During both pilot programs, Duke Energy carefully monitored the customers’ responses to the
proactive communications, and they found that very few customers called to ask the switch to be
removed. Duke Energy considered this a significant improvement in program operations, saying,
“We have retained many of the customers we had been losing.”

As a GoodCents project manager describes the proactive communications, “It’s the difference
between night and day,” in terms of customer acceptance and technician safety, particularly in
the rural areas where an unannounced visit may mean, “You get greeted with a gun.”

Once the switch replacement project is completed, Duke Energy will begin quality control
checks on the switches to ensure correct operation. Over a five-year rotation period, field
technicians will visit each customer site and conduct a visual inspection of the installed switches
to make sure they are wired properly and working.

Program Challenges

Switch Supply

The program manager reports that there were some challenges in maintaining switch inventory in
support of the switch replacement project. In 2013, The previous generation switches had
components that were no longer available and a redesigned switch using new components was
introduced. Eaton, the vendor that supplies the Power Manager switches, experienced a shortage
in some parts that were needed in the manufacture of the new generation switches.

In order to meet the accelerated switch replacement schedule, the Power Manager program
manager found a solution to meet the demand for switches in the Carolina System. He
determined that the Power Manager program in Ohio had a surplus of switches in inventory that
could be reconfigured for use in the Carolina System. Eaton paid for 3,000 switches to be
shipped from the Midwest Power Manager warehouse to their plant, reconfigured the switches,
and sent them to the Carolina System. Accounting entries were made to credit the Ohio Power
Manager program and charge the Carolinas Power Manager program for the original cost of
these switches. As a result of these actions, there was no delay in the switch replacement project
in the Carolina System.

Field Scout

Another technological challenge the program faced was introduced as part of an effort by Eaton
to provide an application that could be used on an Android handheld device (i.e., a field
technician’s smart phone). This application, Field Scout, was developed by a third party and
allows the field technician to program the switches with the AC unit’s amp draw so that the
target load reduction could be obtained by the switch during events. Field Scout is also designed
to collect event data that are logged by the individual switches. An Eaton project manager reports
that this application works with both the new switches as well as the legacy switches. Eaton
reports that the data are sent to cloud storage hosted by Eaton, but Eaton does not access the data
themselves.
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However, there were two challenges with the initial use of the Field Scout tool. First, there was a
delay in the development and shipment of the tool, which meant that the new generation switches
were being installed without being programmed with the amp data for the cooling system. In
response to the delay in Field Scout deployment, Duke Energy developed a temporary
workaround where the newly installed switches would be programmed via the program’s head-
end system with signals sent out over Duke Energy’s paging network. Switch specific signals are
sent with the cooling system’s amp data which is stored in the Power Manager switch. Second,
GoodCents, the vendor carrying out the switch replacements, had switched from an Android
operating system smart phone while the Field Scout tool was in development. To compensate,
GoodCents’ technicians were equipped with Android tablets configured with the Field Scout
application.

At the time of these interviews, the application is working correctly, and Eaton had just
completed a training session for GoodCents to use the application in the Carolina System.

Program Opportunities

Duke Energy considers the outbound calling campaign in the Carolina System to be a resounding
success so far. They plan to monitor customer rate of un-enrollment in the coming year in order
to determine whether customers who enrolled during the outbound calling are sincerely
committed to participating, or, as a Duke Energy staff member puts it, if people said yes “to get
them off the phone.” The un-enrollment rate will allow Duke Energy to make a better
determination of whether it is indeed more cost effective for Power Manager to acquire new
participants with outbound calling compared to other channels.

The marketing team is also considering a number of other ideas for outreach including:

e Adirect mail follow up with those customers who are undecided after speaking
with a Power Manager representative in an outbound call.

e Adbvertising in business journals, because customers who are not home during the
day are good prospects for participation.

e Automated outbound calling, and

e Giving customers a refrigerator magnet with the Power Manager phone number
on it.

Summary

The Power Manager program devoted 2013 to completing a multiyear transition of both
technologies and regulations that were a legacy from the Load Control program. During this
time, the program team has sought to improve program marketing and outreach, leveraging
lessons learned from both Power Manager in the Midwest service territory and from Progress.
The evaluation team found three key achievements by the Power Manager program in the
Carolina System since the last process evaluation study. First is the removal of the $35
installation fee, that occurred in 2012. Duke Energy initiated the process in June 2011 and with
the agreement and support of the regulatory bodies in the Carolina System, has successfully
removed a major barrier to enrolling new participants. Second is the decision to accelerate the
replacement of the legacy switches. Duke Energy recognized that upgrading the switches
provided a low cost means to increase their load capacity, as well as enabled the use of newer
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Cannon Target Cycle switch technology that made program operation more efficient while
improving customer experience. The fact that the program was met with a number of
technological challenges is unfortunate, but the Power Manager team at Duke Energy found
ways to work with their vendors to innovate solutions. As the evaluation team reported in the
evaluation of Power Manager in 2011, the Target Cycle switch was considered an innovation
that was developed by Cooper (now Eaton) at the request of Duke Energy. The evaluation team
notes that it is not unusual for early adopters of new technology to also bear the brunt of working
out “bugs” in that technology. The third major achievement was the development and testing of
outbound calls as a cost effective channel for marketing the Power Manager program. The Power
Manager team has not only been able to test the viability of this marketing channel but also to
develop a deeper understanding of customers who are reluctant to enroll. The marketing team
took that understanding and modified the messaging to assuage customer concerns.

In 2014, Power Manager will ramp up their marketing and enrollment campaigns while
completing the switch replacements in the Carolina System. The evaluation team notes that Duke
Energy has already identified a need to monitor the participants enrolled through the outbound
calling campaign to assess their level of commitment. At this point, the evaluation team suggests
that a full process evaluation may not be needed until after the switch replacements are complete.
However, Duke Energy may wish to continue with the participant event surveys (as discussed in
the section Event Surveys Results) to help monitor customer satisfaction with response times,
given that field technician resources may need to be divided between increased new installations
and accelerated switch replacements.

RECOMMENDATION: Duke Energy should consider conducting continued
participant event surveys to monitor the customer’s experience. This will provide
Duke Energy with timely data on the program’s capacity to meet the aggressive
switch replacement schedule while simultaneously maintaining the high satisfaction
they have achieved with existing participants and meeting the need to install new
switches for new participants.

The evaluation team also has some suggestions for the program team’s consideration. The Power
Manager marketing team has demonstrated that they have the capability to quickly gather
customer information, and that presents a number of opportunities that the program manager no
doubt is already considering. Because Power Manager is still operating under a rider that does
not allow customers to opt out of single events (they can only un-enroll), the program may be
losing otherwise satisfied participants. The evaluation team makes the following suggestions:

e When a customer calls to request a disconnect, perhaps the call center can be instructed to
find out whether the customer would be willing to stay on the program if they could opt
out of one event a month, as Power Manager participants in the Midwest are able to do.
This data can be used to inform Duke Energy on whether the inability to opt out of single
events is indeed an important barrier to continued participation, and perhaps be used to
support any future regulatory filings.

e When a customer who was acquired when the $35 enrollment fee was still in place calls
to un-enroll, perhaps the call center could be instructed to remind the customer of that
investment, and ask if they would be willing to be contacted a year from now, to see if
they would like to resume participation at no cost.
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There are likely many other questions that may be asked of customers who are asking to be un-
enrolled, so long as they are worded in a way that removes pressure from the customer to stay on
the program unwillingly. Because the Power Manager marketing team was successful at
understanding customer concerns during the enrollment process, they may be equally successful
at understanding why customers are un-enrolling.
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Participant Survey Results

TecMarket Works completed telephone surveys with 80 randomly selected program participants
in the Carolina System (58 in North Carolina and 22 in South Carolina). This section presents the
results from these surveys. The survey instrument can be found in Appendix B: Participant
Survey Instrument. Note that these surveys were conducted prior to Power Manager’s outbound
calling campaign began in the Carolina System.

The results from the 80 completed surveys are presented below, and additional household
descriptive information and participant comments can be found in in Appendix E: Participant
Survey Customer Descriptive Data.

Participation Drivers

The vast majority (81.3% or 65 out of 80) of Power Manager program participants surveyed in
the Carolina System were involved with the decision to participate in the Power Manager
Program, as shown in Table 2. Eight participants (10.0% of 80) joined the program when they
moved into a home where Power Manager had been installed by a previous occupant, and
another five (6.3% of 80) were not sure (“don’t know”).

Table 2. Were you involved in the decision to participate in Duke Energy's Power
Manager program?

Carolina System
N Percent
NO 2 2.5%
Yes 65 81.3%
It was already i'nstalled 8 10.0%
when | moved in
Don't know > 6.3%

Figure 1 shows that most participants who could recall where they first heard about the program
learned of the Power Manager program through mailings from Duke Energy (49.2% or 32 out of
65 participants who were involved in the decision to join the program). However just over a third
of participants who signed up for the program themselves could not recall where they first
learned about the programs (36.9% or 24 out of 65). Relatively few participants surveyed learned
of the program through word of mouth (10.8% or 7 out of 65) or the Duke Energy web site
(4.6% or 3 out of 65).
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How Did you First Become Aware of the Power Mananger Program?
(N=65 customers who signed up themselves)

10.8%

Word-of-mouth (friend, neighbor, etc.)

Utility website 4.6%

Call from Duke Energy 3.1%

Other

Don't know / can't recall _ 36.9%

0% 25% 50% 75% 100%

Figure 1. How Participants First Learned of the Power Manager Program
Note: percentages total to more than 100% because respondents could name multiple sources.

31%

Two participants (3.1% of 65) mentioned “other” sources of awareness of the program. These
sources are listed below.

e “| learned about the program when | first signed up for Duke service at our new
residence.”
e “From the manager of the Duke Energy store.”

Recalling Promoted Program Benefits

Participants were asked to recall what program benefits were originally promoted to them to get
them to join the program. The results are presented in Table 3; the most commonly recalled
benefits have to do with saving money (overall mentioned by 57.5% or 46 out of 80 who signed
up for the program themselves) — in particular the bill credits for activation (41.3% or 33 out of
80). The other frequently-mentioned benefits are managing peak demand and preventing outages
(31.3% or 25 out of 80) and conserving energy (11.3% or 9 out of 80). None of the surveyed
participants in the Carolina System mentioned helping the environment, though one (1.3% of 80)
did mention reducing the need to build more power plants. Eleven participants (13.8% of 80)
could not recall any promoted benefits, and fifteen (18.8% of 80) were not involved in the
decision to participate in the program.
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Table 3. Participants' Recalled Program Benefits

To the best of your ability, could you please tell me Count Percent
what the promoted benefits of the program were? (N=80)
Saving money — total mentions: 46 57.5%
- bill credit for activation 33 41.3%
- incentive payment for joining 0 0.0%
- lower bills / saving money in general 13 16.3%
Conserve energy / use less electricity 9 11.3%
Reduce outages / manage peak demand 25 31.3%
Helping the environment 0 0.0%
Build fewer power plants 1 1.3%
Don't know / not specified 11 13.8%
Not involved in decision to join program 15 18.8%

Note: responses total to more than 100% because respondents could mention multiple benefits.

In addition to asking about the benefits of the program, TecMarket Works also asked participants
for the main reason they joined the Power Manager program. The most commonly cited main
reasons for joining the program were for the bill credits (28.8% or 23 out of 80) and to save
money on energy bills (15.0% or 12 out of 80). Another 12.5% (10 out of 80) said the main
reason they joined was to save energy and 10.0% (8 out of 80) mentioned helping Duke Energy
avoid power shortages.

Table 4. Main Reasons for Participation in Power Manager

What was the main reason why you chose to Count Percent
participate in this program? (N=80)
For the bill credits 23 28.8%
To save money (through lower utility bills) 12 15.0%
To save energy 10 12.5%
To help Duke Energy avoid power shortages 8 10.0%
To help the environment 3 3.8%
Usually not home when events occur 2 2.5%
Other (listed below) 4 5.0%
Don’t know / not specified 3 3.8%
Not involved in decision to join program 15 18.8%

Four participants (5.0% of 80) offered “other” reasons for participating in the program, which are
listed below.
e To do my patriotic duty, to help the country conserve energy.

e | had just moved in and it seemed convenient to enroll in the program when I initially
signed up Duke services.

e [t was not inconvenient.

e They said it was free and that it would be no hassle.

Three participants (3.8% of 80) mentioned “helping the environment” as their main reason for
participating in the program. These customers were asked to specify what it was about the
environment that they wished to help; their answers are listed below.
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e Reducing carbon use.
e Don’t know. (N=2)

After respondents gave their main reason for participating in Power Manager, TecMarket Works
asked them if they recalled reading about that benefit or reason in the program brochure; Table 5
summarizes their responses. Only six respondents (9.7% of 62 who were involved in the decision
to join the program and could name a main reason for joining) did not remember the brochure,
and only four (6.5% of 62) said they did not receive the brochure. Overall, more than half of
participants surveyed (56.5% or 35 out of 62) remembered reading about the benefits they cited
in the program brochure.

Half of the customers (5 out of 10) whose main reason for joining the program was to “save
energy” did not recall reading about this benefit in the program brochure (significantly higher
than the percentage of customers naming other main reasons for joining the program who did not
recall reading about those benefit in the brochure at p<.05 using Student’s t-test).

Table 5. Main Reason for Participation: Read in Program Brochure

Do you recall reading about this benefit on the
program brochure? Total
Do not Did not . N=80)
Count and percentage of No Yes | remember get Don't (
L Know
those mentioning reason brochure | brochure
To save money (through 0 8 0 3 1 12
lower utility bills) 0.0% | 66.7% 0.0% 25.0% 8.3% 100%
. . 3 15 3 0 2 23
For the bill credits 13.0% | 65.2% | 13.0% 0.0% 87% | 100%
To save energy 5 3 1 0 L 10
50.0% | 30.0% 10.0% 0.0% 10.0% 100%
Helping Duke avoid power 1 6 1 0 0 8
shortages/outages 12.5% | 75.0% | 12.5% 0.0% 0.0% 100%
To help the environment 0 1 0 0 2 3
0.0% | 33.3% 0.0% 0.0% 66.7% 100%
Usually not home when 0 1 1 0 0 2
events occur 0.0% | 50.0% 50.0% 0.0% 0.0% 100%
Other reasons (listed above) 2 1 0 1 0 4
50.0% | 25.0% 0.0% 25.0% 0.0% 100%
Don't know reason / not
involved in joining program NA NA NA NA NA 18
Total (valid N=62) 11 35 6 4 6 )
17.7% | 56.5% 9.7% 6.5% 9.7%

After asking for the main reason they joined the program and whether they recalled reading
about it in the program brochure, TecMarket Works asked if there were any other reasons
participants joined the program. The combined results (total times mentioned as “main reason”
or “other reason”) are presented in Figure 2. As with the main reason for joining the program, the
most mentioned reason overall is the bill credits (48.8% or 39 out of 80). The next-most
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mentioned reasons for joining the program are avoiding outages (28.8% or 23 out of 80), saving
money on bills (27.5% or 22 out of 80) and saving energy (25.0% or 20 out of 80).

Main and Total Reasons for Joining the Program
(N=80 participants)

60%

m Main reason

m Total mentions

49%
50%

40%

30%

19% 19%

20% -

4% 4%

0% -

Bill credits Avoid Save money Save energy Help Usually not Other Don't know Not involved
outages environment home in decision to
join

Figure 2. Main Reasons and Total Mentions of Reasons for Joining the Program
Note: “Total mentions” adds to more than 100% because multiple responses were allowed per
participant.

In addition to the “other” main reasons for joining the program given by four participants (listed
after Table 4), two more participants offered additional “other” reasons for participating in the
program which are listed below.

e To avoid having to increase power production.
e | didn’t think the program would negatively affect me.

Three surveyed customers said “helping the environment” was the main reason they joined the
program, and they were asked to specify what about the environment concerned them (these
responses are listed after Table 4). Five more participants said “helping the environment” was a
reason they joined Power Manager, but not the main reason. These customers were also asked to
specify what about the environment concerns them; these responses are listed below.

e Being “green”.
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e Reducing carbon emissions and being *““green”.
e Helping to reduce world energy demand.
e Maintaining coal reserves.

e Don’t know.

Surveyed participants were also asked if the “other reasons” (besides their main reason) for
joining the program were covered in the program brochure. Table 6 shows the six top reasons for
participating in the program (combined “main reasons” and “other reasons”) and whether the
customers read about these reasons in the program brochure. Customers who gave “saving
energy” (40.0% or 8 out of 20) and “helping the environment” (25.0% or 2 out of 8) as reasons
for participating in the program are less likely to say they read about these benefits in the
program brochure compared to “bill credits” (71.8% or 28 out of 39), “saving money” (63.4% or
14 out of 22) and “avoiding outages” (60.9% or 14 out of 23; differences significant at p<.10 or
better using Student’s t-test).

Table 6. All Reasons for Participation: Read in Program Brochure

Do you recall reading about this benefit on the
program brochure? Total
Do not Did not Don't Recalling
Count and percentage of No Yes | remember get Reason
. Know
those mentioning reason brochure | brochure
To save money (through 3 14 0 3 2 22
lower utility bills) 13.6% | 63.4% 0.0% 13.6% 9.1% 100.0%
. : 5 28 3 0 3 39
For the bill credits 12.8% | 71.8% | 7.7% 0.0% 7.7% | 100.0%
To save energy ! 8 L 0 4 20
35.0% | 40.0% 5.0% 0.0% 20.0% 100.0%
Helping Duke avoid power 5 14 1 0 3 23
shortages/outages 21.7% | 60.9% 4.3% 0.0% 13.0% | 100.0%
To help the environment 0 2 0 0 6 8
0.0% | 25.0% 0.0% 0.0% 75.0% 100.0%
Usually not home when 0 1 1 0 0 2
events occur 0.0% | 50.0% 50.0% 0.0% 0.0% 100.0%

Note: the count of reasons recalled is greater than the number of participants surveyed because
participants could recall multiple reasons.

Importance of Environmental Issues to Participants

TecMarket Works asked participants to rate the importance of environmental issues in general,
as well as three specific environmental issues. These results are shown in Figure 3 through

Figure 6.

A large majority (92.5% or 74 out of 80) of Power Manager participants surveyed indicated that
environmental issues are either “important” or “very important” to them. Only two (2.5% of 80)

of the participants surveyed in the Carolina System said environmental issues were

“unimportant” and none said environmental issues were “very unimportant.”
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70%

60%

How Important Are Environmental Issues To You?

50%

57.5%

40%

30%

20%

35.0%

10%

0.0%
0%

2.5%

Valid N = 80

Very unimportant Unimportant Neither important nor Important Very important

unimportant

Figure 3. Importance of Environmental Issues to Power Manager® Participants

Reducing air pollution is the most important environmental issue to participants among the three
specific issues that were asked about. As seen in Figure 4, a very large majority of 93.8% of
participants surveyed (75 out of 80) said that reducing air pollution was “important” or “very
important.” Only two (2.5% of 80) of the participants surveyed in the Carolina System said
reducing air pollution is “unimportant” and none it was “very unimportant.”
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61.3%

How Important Is Reducing Air Pollution To You?

70%

60%

50% |

40%

30%

20%

10%

5 5% 3.8%
0% mees N
0% | T
Very unimportant Unimportant Meither important nor Important

Valid N = 80 unimportant

Very important

Figure 4. Importance of Reducing Air Pollution to Power Manager Participants

When TecMarket Works asked about the importance of climate change issues, opinion was more
divided but a clear majority still said these issues are “important” or “very important” (74.3% or
58 out of 78). About one in seven participants (14.1% or 11 out of 78) think climate change

issues are “unimportant” or “very unimportant.”
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How Important Are Climate Change Issues To You?

50%

39.7%

40%

34.6%

30%

20%

11.5%
10% 9.0%
9.1%
0% . - : : :
Very unimportant Unimportant Neither important nor Important Very important
unimportant

Valid N = 78 (2 participants did not give ratings)
Figure 5. Importance of Climate Change Issues to Power Manager Participants

When respondents were asked how important it was to reduce the need for new power plants,
opinions varied more than for the other two specific environmental issues TecMarket Works
asked about. Only 28.4% (19 out of 67) describe this issue as “very important” with another
31.3% (21 out of 67) saying it is “important.” Though only 14.9% (10 out of 67) say reducing
the need for more power plants is “unimportant” or “very unimportant”, another 25.4% (17 out
of 67) say it is “neither important nor unimportant.”
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How Important Is The Need To Reduce The Rate Of
Building New Power Plants?

40%
31.3%
30%
20%
10%
1.5%
oo | _
Very unimportant Unimportant Neither important nor Important Very important

unimportant

Valid N = 67 (13 participants did not give ratings)
Figure 6. Importance of Reducing Need for New Power Plants to Power Manager
Participants

While environmental issues are important to the majority of Power Manager participants, only
five of those surveyed (6.3% of 80) are members of a group or club that has an environmental
mission.

Table 7. Membership in Environmental Organizations

Are you a member of any groups Percent
or clubs that have environmental Count _

T (N=80)
missions?
Yes 5 6.3%
No 75 93.8%
Don't Know - 0%

If respondents indicated that there were a member of an organization with an environmental
mission, they were asked for the name of the organization. The organizations mentioned by these
five respondents are listed below.

e Greenpeace

e Kayaking river clean up

e YMCA
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e Republican party

e QOur church

Participant Understanding of the Program

Participants are satisfied with the program information that was provided to them, giving the
program information a mean score of 9.27 on a 10-point scale with “10” indicating that they are
“very satisfied”. Only 9.1% (5 out of 55 participants involved in the decision to join the
program) rated the program information a “7” or less on a 10-point scale, and two-thirds (67.3%
or 37 out of 55) rated the program information a “10 out of 10”. The complete distribution is
shown in Figure 7.

Satisfaction with the Program Information

70% 1 67.3% |

60% -

50%

40% -

30% -

20% -

14.5%
10% - 9.1%
5.5%
00%  00%  00% or oo0% X
0% e : | I _ _ _
1 2 3 4 5 6 7 8 9 10
Least satisfied Most satisfied

Valid N = 55 (25 participants did not give ratings, including 15 who were not involved in the decision fo join the program)

Figure 7. Participant Satisfaction with Program Details

If a respondent rated their satisfaction with the program information at “7”” or lower, TecMarket
Works asked them why they were less than satisfied. Five participants surveyed (9.1% of 55
involved in the decision to join the program) gave ratings of “7” or less, and their reasons for
their lower satisfaction scores are listed below.

e | was less than satisfied because the wording was tricky. The information could be
clarified.

e They never really explained what the whole thing was about.
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¢ | didn't have any trouble understanding why they wanted to do this. | don't remember
now if they said at the time that after the power switch was paid for, how long the
savings would keep going.

e Don’t know / don’t remember (N=2)

Expectations of Power Manager Events

Surveyed participants were asked how many times Duke Energy said it would activate the Power
Manager device in a summer. About two-thirds of participants surveyed (65.0% or 52 out of 80)
didn't know how many control events to expect. Among participants who were able to give an
answer, most correctly indicated that Power Manager is activated “as needed, based on demand
and/or temperature” (21.3% or 17 out of 80) or “less than 10 times per year” (3.8% or 3 out of
80).

Table 8. Participant Recall of How Often Duke Energy Said it Would Activate the Power
Manager Device

How often per year did Duke Energy say it Count Percent
would activate the Power Manager device? (N=80)
As needed / based on demand and/or 17 21.3%
temperature

Less than 10 times per year 3 3.8%
10 or more times per year 0 0.0%
Every day / whenever AC is on 0 0.0%
Other (listed below) 4 5.0%
Duke Energy never said how often 2 2.5%
| did not read the program information / already

. . 2 2.5%
installed when | moved in

Don't know / can't recall 52 65.0%

Four surveyed participants gave “other” descriptions of how often the expected Power Manager
to be activated; these are listed below.

e | don't recall exactly, but there are several months out of the year when they usually
send a notice to say when it's going to start and how long it will last.

e They do it over the course of four months, but I'm not exactly sure.
o It was relatively vague; they just said it was periodic.

e | don't remember other than hopefully it would be infrequently. We used to have to
reset the air conditioner ourselves whenever the device was used, but we haven't had
to do this for about five or six years now.

Expectations of Monetary Incentives for Participation

Surveyed participants were asked to estimate how many dollars they would receive in bill credits
for their participation in the Power Manager program. The responses are shown in Table 9;
nearly half of participants were unable to provide an estimate (“don’t know” 45.0% or 36 out of
80). Among the 41 respondents that provided specific annual dollar amounts, answers ranged
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from $8 to $96 per year with a mean of $35 and median of $32 (not including three participants
who correctly stated the credit was $8 per month, but did not specify the number of months).

Table 9. Expected Bill Credits for Participating in Power Manager

What's your best estimate of how many Count Percent
dollars you will receive in yearly bill credits? (N=80)
Less than $10 1 1.3%
$10 to $24.99 3 3.8%
$25 to $49.99 34 42.5%
More than $50 3 3.8%
“$8 per month” (months not specified) 3 3.8%
Don’t know 36 45.0%

When participants were asked if they have received any bill credits during 2013 for their Power
Manager program participation, a majority of 60.0% (48 out of 80) said that they did, while
12.5% (10 out of 80) said that they did not receive credits, and the remaining 27.5% (22 out of

80) were not sure.’

Table 10. Participant Awareness of Bill Credits Received

Have you received any bill credits Percent
this year from Duke Energy for Count _

S (N=80)
participating in this program?
Yes 48 60.0%
No 10 12.5%
Don't Know 22 27.5%

The 48 participants who recalled receiving bill credits during 2013 were asked how many times
they noticed Power Manager credits on their bill: four participants (8.3% of 48) recall noticing
the credits once, four participants recall noticing them twice (8.3% of 48), seven participants
noticed the credits three times (14.6% of 48), and twelve respondents (25.0%) noticed them four
or more times, while fourteen respondents (29.2% of 48) said they saw credits on every bill over
the summer. Seven respondents (14.6% of 48) could not recall how many times they saw bill
credits. On average, the 41 participants who could recall how many times they noticed bill
credits noticed them 3.3 times apiece (“every bill this summer” and “four or more” responses are
counted as noticing the credits four times: for the monthly bills covering June, July, August and
September).

Understanding the Program and Getting More Information

Despite the uncertainty of many of the participants over bill credits and control events, a
minority of survey respondents indicated that anything about the program was unclear to them.
Only 12.5% (10 out of 80) of participants surveyed in the Carolina System had questions about
how the program works.

® Duke Energy confirmed that all surveyed participants are in fact receiving credits on their bills for activation
events.
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Table 11. Participant Understanding of How the Program Works

Is anything unclear to you about Count Percent
how the program works? (N=80)
Yes 10 12.5%
No 62 77.5%
Don't Know 8 10.0%

Respondents who indicated that they were unclear on something about the program were asked
what was unclear. The responses of the ten participants who were unclear on something are listed
below; most of these comments indicate a lack of knowledge about the program in general.

e Everything is unclear.
e Allof itisunclear.

e The entire program is unclear; I'm not really sure what it does.

e | don't know much about the program.

e | really don't know anything about the program other than it's supposed to help
conserve electricity. The person who owned the house before us was signed up, and

since | haven't noticed it, | never really think about it.

¢ | have not noticed any interruption in service, so | don't know how the device is

supposed to affect me.

e I'm not sure how we got signed up for the program.

e Everything is unclear except that | get bill credits.

e The bill credits are unclear.

e The program has rotating areas where the power will be shut down.

Only two surveyed participants surveyed (2.5% of 80) contacted Duke Energy to find out more

about the Power Manager program, as seen in Table 12.

Table 12. Did you ever call or email Duke Energy to find out more about the Power

Manager® Program?

Did. you ever contact Duke Energy Count Percent
to find out more about the program? (N=80)
Yes 2 2.5%
No 77 96.3%
Don't Know 1 1.3%

Both of the respondents who contacted Duke Energy about Power Manager said that they did so
by telephone. They were also asked to give satisfaction ratings for the ease of reaching a Duke
Energy representative, and for how well the representative responded to their questions. On a 10-
point scale where 10 means “very satisfied”, one respondent gave a “10 out of 10” score for the
ease of reaching a Duke Energy rep, while the other gave a rating of “5” (this customer explained
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their relatively low rating for the ease of reaching customer service as follows: “I had to go
through multiple layers of the phone tree messages which took about 5 minutes.”) These
customers’ ratings for how the Duke Energy representative responded to their questions were a
“10” and a “9” on the same 10-point scale, where “10” means the highest level of satisfaction.

Awareness and Response to Activation

More than half of participants surveyed (57.5% or 46 out of 80) are aware that their Power
Manager device has been activated since they joined the program, however more than a quarter
(28.8% or 23 out of 80) did not know whether it has been activated and 13.8% (11 out of 80)
believe that it has not been activated at all.

Table 13. Awareness of Power Manager Activation Since Joining the Program

Has Duke En'ergy.activated. the Power Count Percent
Manager device since you joined the program? (N=80)
Yes 46 57.5%
No 11 13.8%
Don't Know 23 28.8%

Table 14 indicates that in the Carolina System, about half of participants surveyed (53.8% or 43
out of 80) did not know how to tell if their Power Manager device has been activated. The most
commonly cited reasons for participants being aware of an activation are “home temperature
rises” (17.5% or 14 out of 80), “bill credits” (16.3% or 13 out of 80), and “AC shuts down”
(15.0% or 12 out of 82).

Table 14. Reason for Awareness of Power Manager Activations

Hoyv do you know when the device has been Count Percent
activated? (N=80)
Home temperature rises 14 17.5%
Bill credits 13 16.3%
AC shuts down 12 15.0%
Light on the meter is on 6 7.5%
Contact or nqtification from Duke Energy 3 3.8%
(other than hill)

Light on AC unit flashes 2 2.5%
Lower bills 0 0.0%
Unique reasons (listed below) 2 2.5%
Don’t know / not aware 43 53.8%

Note: Multiple responses were allowed per participant.

Two participants in the Carolina System (2.5% of 80) offered unique reasons for their awareness
of Power Manager activation. These participants’ responses are listed below.

e We temporarily lose all power to our home.
e The fan goes into cycling mode.
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TecMarket Works next asked participants how many times they believe Power Manager has
been activated during 2013. A large majority (72.5% or 58 out of 80) said they do not know and
did not offer a guess, as seen in Table 15. Among the participants who estimated a specific
number of activation events, the mean number of activations mentioned is 3.6” and the median
number of activations is 2.5. About half of the 22 participants who answered this question
(54.5% or 12 out of 22) said that there were between one and five Power Manager activation
events in 2013. Four respondents (18.2% of 22, or 5.0% of 80 overall) believed there had been
no activation events in 2013.

A total of eight control events actually occurred in North Carolina during the 2013 cooling
season, and six events occurred in South Carolina®. These participants were all surveyed in
October and November, at least six weeks after the last activation events of the season.

Table 15. Perceived Number of Power Manager Activations in 2013

About how many times did Duke Energy Count | Percent
activate your Power Manager device in 2013? (N=80)
Zero 4 5.0%
1to 5times 12 15.0%
6 to 9 times 2 2.5%
10 or more times 3 3.8%
“every day” or “every week” 1 1.3%
Don’'t Know 58 72.5%

Most participants do not know how many times their units have been activated, with many not
sure if they have been activated at all. However, 70.0% of participants surveyed in the Carolina
System (56 out of 80) report that someone is usually home on weekday afternoons during the
summer, and only 25.0% of respondents (20 out of 80) said that no one is usually home during
this time.

Table 16. Participants at Home on Weekday Afternoons in the Summer

When Duke Energy activates your Power
Manager device, it usually does so on

. Percent
summertime afternoons. Is someone usually Count _

! (N=80)

home on weekday afternoons during the
summertime?
Yes 56 70.0%
No 20 25.0%
Don’'t know 4 5.0%

’ Twenty-two participants responded to the question with an estimate of how many times Power Manager was
activated in the past year, though one of these was an outlier response which was left out of the calculation of the
mean and median but reported in Table 15 as “every day or every week™; this participant estimated that their Power
Manager device is activated “every day, three or four times a week”.

& During the 2013 cooling season, general population device activations occurred in in North Carolina on July 17,
July 18, July 19, July 24, August 12, August 29, September 10 and September 11. South Carolina device activations
occurred on the same days, except for July 18 and 19 (there were only six activation events in South Carolina).
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When TecMarket Works asked participants if they were home during any of the control events,
most (41.3% or 41 out of 80) did not know, but about one participant in three (30.0% or 24 out
of 80) said that there was someone at home during at least one of the events.

Table 17. Number of Occupants at Home During Power Manager Device Activation

OFFICIAL COPY

Were you or any members of your household Percent

home when Duke Energy activated your Power | Count _
e (N=80)

Manager device this past summer?

Yes 24 30.0%

No 15 18.8%

Don’t know 41 51.3%

TecMarket Works then asked the 24 respondents who reported being at home during control
events to think back to the event time and then to rate their comfort before and during the event
on a 1-to-10 scale with “1” being very uncomfortable and “10” being very comfortable.

Ten of the 24 participants (41.7%) who were at home during an event reported a decline in
comfort during the Power Manager activation event. These declines in comfort ratings ranged
from 2 to 8 points (on a 10-point scale), with an average decrease of 2.13 points on a 10-point
scale.

Table 18. Comfort Ratings Before and During Control Events (All Respondents At Home
During Event)

Rating Rating during Change
before event event
(N=24) (N=24)
Mean 9.35 7.22 -2.13
Median 9.00 9.00 0.00

Mar 04 2015

Table 18 shows that across all 24 respondents who recall being at home during an event, the
average decline in comfort ratings was 2.13 points (from 9.35 to 7.22), a difference which is
statistically significant (p<.01 using Student’s t-test). Among just the ten participants whose
comfort ratings declined, average comfort ratings fell from 9.30 before the event to 4.40 after the
event (significant at p<.01 using Student’s t-test), as seen in Table 19. For the fourteen customers
whose comfort ratings did not decline, the average comfort ratings were 9.38, both before and
during the activation event.

Table 19. Comfort Ratings Before and During Control Events (Only Respondents Who
Reported a Decline in Comfort)

Rating Rating
before event | during event Change
(N=10) (N=10)
Mean 9.30 4.40 -4.90
Median 9.50 4.50 -5.00

Most of the participants who indicated that they felt less comfortable during the period of
activation blamed “rising temperature” for their decline in comfort (90.0% or 9 out of 10).
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However four participants surveyed (40.0% of 10) blamed Power Manager, at least in part, for
their decline in comfort.

Table 20. Causes of Comfort Decline During Power Manager Activation Events

What do you feel caused your decrease in Count Percent
comfort? (N=10)
Rising temperature 9 90.0%
Power Manager 4 40.0%
Rising humidity 2 20.0%
Power outage 1 10.0%
Don’t know 0 0.0%

Note: Multiple responses were allowed per participant.

TecMarket Works also asked participants to estimate how many times over the most recent
cooling season their comfort level was negatively affected by Power Manager activation; results
are shown in Table 21. Only one participant surveyed (4.2% of 24 who recalled being at home
during an event) said that their comfort was affected more than five times, while 37.5% (9 out of
24) said there were no events that affected their comfort during 2013. Across all 24 participants
who recalled being home during at least one event during the past year, the mean number of
times their comfort was affected was 1.2 and the median was 1.0.

Table 21. Perception of Power Manager Affecting Level of Comfort

Thinking about this summer, how many times Percent
do you think the activation of Power Manager Count _
(N=24)
affected your level of comfort?
Zero 9 37.5%
1to 5times 10 41.7%
6 or more times 1 4.2%
Don’t know 4 16.7%

Four participants surveyed (5.0% of 80) said they had a power outage on a day when they
believed Power Manager had been activated (though as seen in Table 20, only one surveyed
participant blamed power outages for a decline in comfort during an activation event). Another
31.3% (25 out of 80) of participants were not sure if there was a power outage (“don’t know”), as
seen in Table 22.

Table 22. Power Outages During Power Manager Events

Did you experience any power outage issues on any Percent
of the days that Duke Energy activated your Power Count _

! (N=80)
Manager device?
Yes 4 5.0%
No 51 63.8%
Don’t know 25 31.3%

TecMarket Works also asked participants if they recalled doing anything to keep cool during the
control event; these responses are shown in Table 23. Five respondents (20.8% of 24 at home
during an event) recalled trying to keep cool during the event by adjusting their thermostats; all
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five set their thermostats lower, by an average of 2.6 degrees apiece. Most participants who were
at home during the event either turned on fans (25.0% or 6 out of 24) or already had fans running
during the event (37.5% or 9 out of 24). The vast majority of participants surveyed (70.8% or 17
out of 24) took no further actions and continued their normal activities during the activation
event.

Table 23. Actions Taken During Power Manager Activation Events

Percent
Count (N=24)
Adjusted thermostat settings 5 20.8%
Did not adjust thermostat settings 19 79.2%
Turned on fans 6 25.0%
Already had fans running 9 37.5%
Did not turn on fans 9 37.5%
Other actions: wore less clothing 2 8.3%
Other actions: turned on room/window AC 1 4.2%
Other actions: closed blinds / shades 1 4.2%
Other actions: drank more water/cool drinks 1 4.2%
Other actions: cooled off with water (shower,
. 1 4.2%
sprinkler, hose, pool, etc.)
Other actions: moved to a cooler part of the 1 4.9%
house and stopped doing things / stayed still '
Othe.r.acnons: nothing (continued normal 17 70.8%
activities)

Reasons for the Power Manager Program and Activation Events

TecMarket Works asked participants the following question: "Why do you think Duke Energy
activates your Power Manager device on summertime weekdays during the afternoon, as
opposed to other times of the day or year?" The responses are presented in Table 24. About two-
thirds of participants surveyed (66.3% or 53 out of 80) mentioned peak energy demand, while
high outdoor temperatures were mentioned by 25.0% (20 out of 80) and 23.8% (19 out of 80)
mentioned that it was a time of day when fewer people are at home. Only 6.3% (5 out of 80)
could not give a reason (“don’t know”).

Table 24. Perceived Reasons for Power Manager Activations

Why do you think Duke Energy activates
your Power Manager device on summertime Count Percent
weekdays during the afternoon as opposed (N=80)
to other times of the year?
Peak demand 53 66.3%
Hottest time of day 20 25.0%
Fewer people are home 19 23.8%
To avoid outages / brown-outs 4 5.0%
Unique responses (listed below) 5 6.3%
Don't know 5 6.3%
Note: Multiple responses were allowed per participant.
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Five participants (6.3% of 80) gave unique reasons why Power Manager activation events occur
when they do. These reasons are listed below.

o It keeps the rates down.
e | would guess that it’s supposed to reduce the cost of energy at that time.
e It helps save electricity in some manner.

e Duke runs the device on a need-to basis when they are tapped out pretty hard.

e That’s when they told me they were going to do it.

Program Satisfaction

Respondents indicate a high level of satisfaction with the enroliment process of the Power
Manager program, as shown in Figure 8. Among survey participants in the Carolina System who
were involved in the decision to enroll in the program, the mean satisfaction score with the
enrollment process is 9.70 on a 10-point scale where “10” means very satisfied. None of the
surveyed participants who enrolled in the program themselves (0% of 65) gave the enrollment
process a rating of“7” or less on a 10-point scale.

Satisfaction with Process of Enrolling in Program
B80% -
70.8%
70% -
B0% -
50%
40% -
30% -
20% -
12.3%
10% 9.2% 7.7%
0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% . .
Don't 1 2 3 4 5 6 7 8 9 10
know Least satisfied Most satisfied
Valid N = 65 (15 participants did not give ratings because they were not involved in the decision to join the program)
Figure 8. Satisfaction with Power Manager's Enrollment Process
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Participants were also asked to give a satisfaction rating for the Power Manager program overall,
the distribution of responses is shown in Figure 9. The mean rating is 9.24 on a 10-point scale,
with nearly two-thirds of participants (66.3% or 51 out of 80) rating the program a “10 out of 10”
overall, and only 7.5 % (6 out of 80) give the program a rating of “7” or less.

Overall mean program satisfaction is 9.73 in South Carolina, compared to 9.05 in North Carolina
(this difference is significant at p<.10 using ANOVA).

Satisfaction with the Program Overall

70%

60%

63.8%

50%

40%

30%

20%

10%

2.5%

09 | N

3.8%
0,
00%  00% 1.3% 0.0% - 0.0%

Don't
know
Valid N = 80

1 2 3 4 5 6 7
Least satisfied

9 10
Most satisfied

Figure 9. Overall Satisfaction with the Power Manager Program

The six respondents who rated their satisfaction with the program overall at “7”” or lower were
asked to give a reason for their low scores. Their responses are listed below.

e The bill credits were not large enough. (N=2)

e | was uncomfortable when my Power Manager device was activated.

e My wife and | are actually home during the day, which we did not expect when we
signed up. We both lost our jobs, and the house gets so hot. It is uncomfortable.

e They didn't give any warning or notice when they turned it on, and they turned it on
more often than | would like.

e | have no control over it.

March 18, 2014

46

Duke Energy
Docket No. E-7 Sub 1073

OFFICIAL COPY

Mar 04 2015



Ham Exhibit G
TecMarket Works Findings

Participants were also asked to rate the likelihood that they would recommend Power Manager to
others on a 10-point scale; this distribution is shown in Figure 10. The mean rating given by
respondents is 8.89, with 62.5% (50 out of 80) giving “10 out of 10” scores and only 12.5% (10
out of 80) rating their likelihood of recommending the program at “7”” or lower.

The overall mean likelihood rating for recommending the program is 9.48 in South Carolina,
compared to 8.66 in North Carolina (not a statistically significant difference).

Likelihood of Recommending the Program
T0% -+
62.5%
60%
50% -
40%
30% -
20%
12.5%
10% 7.5%
5.0% 5.0%
2.5% 2.5% - 2.5% -
L} 0,
o EE %% 0% 0%
Don't 1 2 3 4 5 B 7 8 9 10
know Least likely Most likely
Valid N = 80

Figure 10. Recommending the Power Manager Program to Others

The ten respondents who gave ratings of “7” or lower for their likelihood of recommending the
program were asked to give a reason for their low scores. Their responses are listed below.

e | really don't know much about the program, because we didn't sign up for it; the
former homeowners signed up for it. The program really hasn't affected us at all, so
we don't mind being in the program.

¢ | have no input on it, and they just put it in without me saying | wanted it.

¢ | don't know enough about the program to be telling other people the benefits of
being in it. If someone asked about the program, | would tell them that it hasn't
affected our comfort.
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e | don't know much about the program, but it doesn't seem to make any difference on
our bill.

e They turn the device on too often without any notice. They don't give people time to
prepare.

e The saving versus the discomfort is not proportional.

o It'sselfish. If I was at work all day long, it'd be different, because then it wouldn't
affect me.

e We signed up for the program back in 1979, so I really can't remember any details of
the program. If someone was talking about the program, | would tell them to try it out
because it hasn't affected us and we like the bill credits.

e We're in our upper seventies, so we don't have co-workers and many of our friends
have died. There just aren’t many people for us to talk to about energy savings, and
at our ages saving energy isn't something we really think about anymore.

e | probably wouldn't bring it up.

Awareness of Other Duke Energy Programs

TecMarket Works asked participants if they were aware of any other Duke Energy programs. A
majority of participants (76.2% or 61 out of 80) were able to name at least one program, with the
most-mentioned Duke Energy programs being the CFL program (52.5% or 42 out of 80)
followed by Home Energy House Call (15.0% or 12 out of 80), My Home Energy Report (12.5%
or 10 out of 80) and Personalized Energy Reports (12.5% or 10 out of 80). All of the other Duke
Energy programs were mentioned by fewer than 10% of participants surveyed.

Table 25. Awareness of Other Duke Energy Programs

What other Duke Energy programs or services have Count Percent
you heard of that help customers save energy? (N=80)
CFL Program 42 52.5%
Home Energy House Call 12 15.0%
My Home Energy Report 10 12.5%
Personalized Energy Report 10 12.5%

Equal Payment Plan 4 5.0%
Appliance Recycling 3 3.8%
Low Income Weatherization / Low Income Programs 3 3.8%

1

1

4

Energy Star Homes 1.3%
Smart $aver (other than CFL) 1.3%
Unique responses (listed below) 5.0%
Don’t know / none 19 23.8%

Note: Multiple responses were allowed per participant.

Four respondents gave unique responses to this question, which are listed below. Note that some
of these may or may not be Duke Energy programs.
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e | followed weatherization recommendations.
e | received $400 in credit for various home improvements.
e Kits for the kids online.’

e | pay the *““time of day” rate.

Air Conditioner Usage

The Power Manager program in the Carolina System is successfully enrolling participants that
routinely use their air conditioners throughout the cooling season, and are therefore likely to be
affected by Power Manager activation events. Most participants surveyed (63.8% or 51 out of
80) have their AC on “every day” during the cooling season, and only 16.3% (13 out of 80) have
their AC on “only on the hottest days” or merely “frequently” (as opposed to “most days” or
“every day”). None of the participants surveyed in the Carolina System indicated that they
“never” use their air conditioner.

Central Air Conditioner Usage

70% -
83.8%
60% |
50% -
40% -
30% -
20.0%
20% -
12.5%

10%

3.8%

0% | i i
Not at all Only on the hottest  Frequently during the Most days during the Every day during the

Valid N = 80 days cooling season cooling season cooling season

Figure 11. Air Conditioner Use of Power Manager Participants

® The comments in the first three bullets may be referring to Home Energy House Call and Energy Efficiency for
Schools programs.
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Participants were also asked to estimate how many days they had used their central air
conditioning during 2013'°; these results are presented in Figure 12. Just over half of participants
surveyed used their AC “every day” (51.3% or 41 out of 80). Only 15.0% (12 out of 80) said
they used their AC on 80 or fewer days, and nobody surveyed (0% of 80) said they used their AC
for fewer than 21 days.

Number of Days Air Conditioning Was Used in 2013
60%
51.3%
50%
40%
30%
20% -
12.5% 1.3%
10% -
6.3%
3.8% 3.8% 3.8% 3.8%
C EENREIRE OB
0% - TP e — _—— . . .
Don't 10t020 211030 31t040 41t0o50 S1to60 6B1to70 71to80 81to90 911to 100 More than Every day
know days days days days days days days days days 100 days
Valid N = 80

Figure 12. Estimated Number of Days Air Conditioning Was Used During 2013

Most participants surveyed in the Carolina System have had their air conditioner serviced since
joining the Power Manager program (72.5% or 58 out of 80). Additionally, one participant (1.3%
of 80) has installed a new AC system since joining the program.

Table 26. Air Conditioner Maintenance

Have you had your air conditioner

. . Percent
tuned-up or serviced since you enrolled | Count _
; (N=80)
in the Power Manager program?
Yes 58 72.5%
Replaced AC system since joining 1 1.3%
No 17 21.3%
Don’t know 4 5.0%

19 These survey interviews were completed in October and November, after the end of the regular cooling season.
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The vast majority of participants who had their air conditioners serviced hired a professional AC
contractor or electrician (91.4% or 53 out of 58), and two participants called on a relative who is
an AC contractor (3.4% of 58).

Table 27. Air Conditioner Maintenance — Service Provider

Who serviced your air conditioner? Percent
Count (N=58 participants
who had AC serviced)

HVAC contractor or electrician 53 91.4%
Family member who is an HVAC 5 3.4%
contractor

Did it myself 2 3.4%

Don’t know 1 1.9%

Only about one in five of the respondents who had their air conditioning systems serviced
reported that the performance improved (20.7% or 12 out of 58), while another third said it did
not improve (32.8% or 16 out of 58) and a plurality of 46.6% (27 out of 58) “don’t know” if it
improved or not.

Table 28. Air Conditioner Maintenance — Performance Improvement

Did the performance of your air Percent
conditioner improve after you had it Count (N=58 participants
serviced? who had AC serviced)
Yes 12 20.7%

No 19 32.8%

Don’t know 27 46.6%

A large majority of participants surveyed report that there is typically someone at home using the
AC on summer weekday afternoons before 5 p.m. (76.3% or 61 out of 80), and virtually all
participants report that someone is typically at home using the AC on summer weekdays after 5
p.m. (97.5% or 78 out of 80).

Table 29. Typical Air Conditioner Usage on Summer Weekdays

Is the air conditioning typically used to keep Count Percent
someone at home comfortable during . . . ? (N=80)
Weekday summer afternoons before 5 p.m. 61 76.3%
Summer weekdays after 5 p.m. 78 97.5%

Outside Temperatures and Thermostat Settings

Power Manager participants were asked to think about a hot and humid summer day, and then to
tell us at what outside temperature they start to feel uncomfortably warm. The responses are
presented in Figure 13. The median temperature range of discomfort is 85-87°F in the Carolina
System, and nearly half of participants surveyed (43.8% or 35 out of 80) said they become
uncomfortable when the temperature is between 85°F and 90°F. Another 40.0% (32 out of 80)
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become uncomfortable at temperatures of 84°F or less, and only 13.8% (11 out of 80) become
uncomfortable only when the temperature reaches 91°F or above.

Outside Temperature at which
Respondent Becomes Uncomfortable
30%

23.8%

20.0%

20% - {
15.0%
12.5%
10% - 88% 1
7.5%
3.8%
2.5% 2.5% 2.59%
H N = H
0.0%

65-68  69-72 73-75  76-78  79-81 82-84 85-87 88-90 9194 9597 98-100 Don't
degrees degrees degrees degrees degrees degrees degrees degrees degrees degrees degrees know

Valid N = 80
Figure 13. Outside Temperatures at Which Participants Feel Uncomfortably Warm

TecMarket Works next asked participants at what outside temperature they tend to turn their air
conditioners on. The median outside temperature range for which air conditioners are turned on
is 82-84°F in the Carolina System (one range lower than their discomfort level), with 42.5% of
participants (34 out of 80) turning their AC on when the temperature is between 79°F and 87°F.
A quarter (25.0% or 20 out of 80) turn their AC units when the outdoor temperature is 78°F or
lower, while only 15.0% (12 out of 80) wait until the temperature is 88°F or higher; another
15.0% of participants (12 out of 80) did not give a number, instead saying “it is programmed into
the thermostat™. The distribution of responses is presented in Figure 14.
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Outside Temperature at which

Respondent Turns On Air Conditioning
25%

21.3%

20%

15%

10%

5%
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65-68 69-72 73-75 76-78 79-81 82-84 85-87 88-90 91-94 95-97 98-100  Don't know Programmed

into
thermostat

degrees degrees degrees degrees degrees

Valid N = 80
Figure 14. Outside Temperatures at which Participants Turn On Their Air Conditioners

Comparing the two temperature points from Figure 13 (discomfort) and Figure 14 (when
participants turn on their air conditioners) yields Figure 15, which indicates that more than half
of participants in the Carolina System (57.8% or 37 out of 64) turn on their air conditioners
before the temperature becomes uncomfortable. About a third (34.4% or 22 out of 64) turn it on
when the temperature becomes uncomfortable, and only a few participants (7.8% or 5 out of 64)
wait until the temperature is higher than the level at which they begin to feel uncomfortable.
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Uncomfortable Temperature Compared to Temperature
at which AC is Turned On
70%

57.8%
60% |

50%

40%

30%

20%

10% |

0%

Turn AC on when outside temperature Turn AC on when outside temperature Turn AC on before outside temperature
is higher than what makes them becomes uncomfortable becomes uncomfortable
uncomfortable

Valid N = 64 (16 participants did not give temperature numbers for both questions)
Figure 15. Turning On Air Conditioners When Temperatures Reach an Uncomfortable
Level

Twelve participants in the Carolina System (15.0% of 80) did not give a specific temperature at
which they turn on their air conditioning because “it is programmed into the thermostat.” These
respondents were asked a follow-up question about how they program their thermostats, the
results of which are shown in Table 30.

Table 30. Programmable Thermostats

Do you set your thermostat Percent
seasonally or when the weather Count | (N=12 participants who
gets hot? program thermostats)
When the weather gets hot 5 41.7%

| program the thermostat 7 58.3%
seasonally

We have it programmed to about 0 0.0%

the same temperature year-round '

Thermostat Settings

Figure 16 shows participants’ thermostat settings on high temperature weekdays at four time
periods throughout the day (6 a.m.-12 p.m., 12 p.m.-5 p.m., 5 p.m.-10 p.m., and 10 p.m.-6 a.m.).
About 60% of participants surveyed set their thermostats between 69°F and 75°F on hot days.
There is not much variation between day parts, though between 5 p.m. and 10 p.m. participants
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are marginally more likely to set their thermostats lower at 69-72°F (none of the differences
between day parts are statistically significant).

Thermostat Settings on a High Temperature Weekday

40%

B Weekday 6am-noon  BWeekday noon-5pm B Weekday 5pm-10pm  ®\Weekday 10pm-6am
36%

35%

30% 30%

30% -

25% -

20% -

10% -

0% 0%
65-68 degrees 69-72 degrees 73-75 degrees 76-78 degrees  More than 78 Off Don't know
Valid N = 80 degrees
Figure 16. Thermostat Settings on a High Temperature Weekday

0% -

Figure 17 shows participants’ thermostat settings on a typical weekend day during the same four
time periods. The vast majority of surveyed participants (73% to 80% depending on time of day)
set their thermostats the same on weekends as they do on weekdays. There are no statistically
significant differences on weekend thermostat settings by time of day.
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Thermostat Settings on a High Temperature Weekend Day
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No change from
average summer
weekday

Figure 17. Thermostat Settings on a High Temperature Weekend Day

The vast majority of Power Manager participants surveyed leave their settings the same
throughout the week, from weekdays to weekends, as seen in Table 31. However, 12.5% of

participants (10 out of 80) set their thermostats lower on weekends between 6 a.m.

and 5 p.m.

than they do on weekdays during these times of day. This is significantly higher than the percent
of participants who set their thermostats lower on weekends after 5 p.m. (3.8% or 3 out of 80;
difference significant at p<.05 using Student’s t-test). None of the surveyed participants set their

thermostats higher on weekends than weekdays.

Table 31. Changes in Thermostat Settings of Power Manager Participants by Days of

Week
Same on Lower AC Higher AC
Time period weekdays and temperature on temperature on

weekends weekends weekends

6 a.m.-12 p.m. 86.3% 12.5% 0.0%

12 p.m.-5 p.m. 86.3% 12.5% 0.0%

5p.m.-10 p.m. 96.3% 3.8% 0.0%

10 p.m.-6 a.m. 96.3% 3.8% 0.0%

Note: “Don’t know” responses are not shown, so rows may total to less than 100%.

TecMarket Works divided Power Manager participants into two groups: those that turn their air
conditioners on to a set temperature and leave it at that temperature all day, every day (“Non-
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adjusters”), and those that change their temperature settings (“Adjusters”). Figure 18 below
shows that only 26.3% (21 out of 80 of Power Manager participants surveyed in the Carolina
System are Adjusters.

Thermostat Practices: Adjusters and Non-Adjusters

= Non-adjusters

m Adjusters

Valid N = 80
Figure 18. Thermostat Practices of Power Manager Participants

The outside temperature points at which Adjusters and Non-adjusters say they become
uncomfortable and turn on their air conditioners are shown in Table 32.

Both Adjusters and Non-adjusters tend to become uncomfortable when the outside temperature
reaches 85-87°F (as measured by the group medians). Both groups also tend to turn their air
conditioners on when the outside temperature reaches 79-81°F. However, Non-Adjusters leave
their thermostats set at 73-75°F throughout the week, while Adjusters usually have their
thermostats set slightly higher (median 76-78°F) for most hours of the day, though they tend to
turn the thermostat lower at night (median 73-75°F during weekdays10 p.m.-6 a.m.).

Table 32. Temperature Points for Non-Adjusters and Adjusters
Non-Adjusters (N=59)

Median temperature range of discomfort 85-87°
Median temperature to turn AC on 79-81°
Median temperature thermostat setting

(constant throughout day and week) 7375
Adjusters (N=21)
Median temperature range of discomfort 85-87°
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Median temperature to turn AC on 79-81°
Median temperature thermostat setting
weekdays 6 a.m.-noon 76-78°
Median temperature thermostat setting
weekdays noon-5 p.m. 76-78°
Median temperature thermostat setting
weekdays 5 p.m.-10 p.m. 76-78°
Median temperature thermostat setting
weekdays 10 p.m.-6 a.m. 73-75°

Table 33 further illustrates that Adjusters are more likely to set their thermostats higher than
Non-Adjusters: For every weekday time period, a higher percentage of Adjusters have set their
thermostats to “78°F or higher” (the highest temperature category) or turned their AC units off.
Between roughly a quarter (23.8% or 5 out of 21) and a third (33.3% or 7 out of 21) of Adjusters
have their thermostats set high or AC units turned off at any given time during a weekday,
compared to just 5.1% (3 out of 59) of Non-Adjusters (these differences are significant at p<.05
using Student’s t-test for every part of the day).

Although more Adjusters set their thermostats high or turn off AC units during weekday
mornings and afternoons (33.3% during 6 a.m.-5 p.m.), there are no statistically significant
differences in the percent of thermostats set high and AC units turned off by time of day for
either Adjusters or Non-Adjusters.

Table 33. Incidence of High Weekday Thermostat Settings by Adjusters and Non-
Adjusters

Percent of participants who set

thermostat to 78+ degrees or turn Adjusters Non-Adjusters
off AC during time period on a hot (N=21) (N=59)
summer day

Weekday 6 a.m.-12 p.m. 33.3% 5.1%
Weekday 12 p.m.-5 p.m. 33.3% 5.1%
Weekday 5 p.m.-10 p.m. 23.8% 5.1%
Weekday 10 p.m.-6 a.m. 28.6% 5.1%

Table 34 further illustrates that Non-Adjusters use their air conditioners more than Adjusters:
While a little more than half of Adjuster households (57.1% or 12 out of 21) report using the AC
to keep someone comfortable in the home on weekdays before 5 p.m., more than three-quarters
of Non-Adjusters (83.1% or 49 out of 59) report using the AC to keep comfortable on weekdays
before 5 p.m. (this difference is statistically significant at p<.05 using Student’s t-test). After 5
p.m. on weekdays, virtually all Adjusters (100.0% of 21) and Non-Adjusters (96.6% or 57 out of
59) use their AC to keep comfortable in the home (this difference is not statistically significant).
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Table 34. AC Usage to Keep Someone Comfortable At Home on Weekdays for Adjusters
and Non-Adjusters

Is the AC typically used to keep Adjusters Non-Adjusters

someone at home comfortable = -~

auri (N=21) (N=59)
uring...

Weekday summer afternoons 57 1% 83.1%

before 5 p.m.

Summer weekdays after 5 p.m. 100.0% 96.6%

Satisfaction with Duke Energy

Overall satisfaction with Duke Energy among these customers is quite high. Participants in the
Carolina System report an overall average satisfaction score of 8.73 on a 10-point scale where
“10” means very satisfied. The mean satisfaction rating is 8.65 in North Carolina and 8.95 in
South Carolina (not a statistically significant difference). The distribution of responses is
presented in Figure 19; only nine participants (11.3% of 80) rated their satisfaction with Duke
Energy at a “7” or lower, while a plurality of 42.5% (34 out of 80) gave the highest possible “10
out of 10” ratings.

Overall Satisfaction with Duke Energy
50%
42 5%
40% -
30% -
27.5%
20% 1 17.5%
10%
5.0%
3.8%
1.3% 1.3% o 1.3% .
o | Hmm  mmmm 00% 00% oy 0%
Don’t 1 2 3 4 5 6 7 8 9 10
know Least satisfied Most satisfied
Valid N = 80
Figure 19. Overall Satisfaction with Duke Energy
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Participants in the Carolina System that gave a satisfaction score of “7” or lower were asked why
they were less than satisfied with Duke Energy. Their responses are categorized and listed below.

Rates (N=7):

e We rarely get a bill. We always get a disconnect notice without warning. We have all
energy-efficient equipment, and set everything on energy-efficient settings, and we
still have bills that are about $50 higher than they should be. They also charge
ridiculous prices.

e The rates are high and seem to go up often. It feels like Duke is a bit slow when it
comes to getting things fixed after storms. The customer service is pretty good.

e The rates are high and they keep getting higher. | have had problems with customer
service when 1 call about how high our bills are. I've made many upgrades to
increase the energy efficiency of the house but the bills are well over average and
much higher than my neighbors. I've asked for someone to come and check the meter
but they refuse. | know that there's something wrong and | just want someone to
actually come and check the meter.

e They're raising the rates and I'm not happy with that.
e They're rates are high.
e Their rates seem higher.

e High rates are an issue, but their services are good.

Other (N=2):

e | lost power four times this summer. Right now, I'm not happy with them.

e They put a monitor on my A/C unit, and | have no control over it, and | wasn't even
asked if I wanted it or not.

Interest in Other Potential Energy Efficiency Programs

TecMarket Works asked Power Manager participants if they would be interested in a similar
program for electric water heaters or other devices. As seen in Table 35, most participants
(65.0% or 52 of 80) expressed interest in this program. Among the 15 participants who were not
interested, most said it was because their water heaters do not run on electricity (60.0% or 9 of
15 participants who were not interested in this program).

Table 35. Interest in Programs to Cycle Water Heaters or Other Equipment

If Duke Energy were to offer a program that cycles
) : Percent
other equipment at your home such as an electric Count (N=80)
water heater, would you be interested in participating? B
Yes 52 65.0%
No (our water heater does not run on electricity) 9 11.3%
No (don't want to run out of hot water) 1 1.3%
No (other reasons, listed below) 5 6.3%
Don’t know 13 16.3%
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Five participants who were not interested in participating in this potential program gave “other”
reasons why they were not interested, which are listed below.

e | don’t use my appliances enough to make a difference.

e | live by myself so I don’t think there would be much need for it.

e They don’t give you a choice, they just do it and | have no control over it.

e | am not interested at this time.

e Don’t know

Participants were next asked if they had any suggestions for other programs or services Duke
Energy could offer their customers. Sixteen participants (20.0% of 80) offered further
suggestions.

Table 36. Other Programs or Services Duke Energy Should Provide

Are there any programs or services that you think Percent
Duke Energy should provide to its residential Count (N=80)
customers that are currently not provided? B
Yes 16 20.0%
No 48 60.0%
Don’t know 16 20.0%

The verbatim suggestions of the 16 respondents who suggested additional programs and services
Duke Energy might offer are categorized and listed below.

Power Manager-related (N=2):
e Automated notices that they're going to activate the Power Manager.

e A program that could cycle the heater or other electronics in the home.

More information and communication (N=3):
e Duke needs to provide better education and open the lines of communication between
themselves and their customers.

e Offer information about utilizing solar energy for water heating.
e Send out more information on how to get rid of or recycle light bulbs.

Other programs (N=7):
e A program in which they provide contractors to caulk and seal windows and doors
for a nominal price.

o Offer appliance repair services.

e Arecycling program for washers and dryers
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If they can find a way to correct the heat pumps and make them sellable and warm,
then they've got a good one.

A program that could somehow harness the energy generated by bicycles and
exercise equipment.

A program that offers free or discounted LEDs. | would like specialty LEDS and 60W,
75W and 100W-equivalent LEDs. But | would also be concerned about the light
‘rendering’ (white light vs. warm light) of the offered LEDs.

I'd like to receive the comparison report less often; quarterly would be plenty.

Rates (N=4):

They need to lower rates. It keeps going up and up. I don't like that at all.

I'd like bigger rebates on anything, like my bill. They need to give senior citizens
discounts.

Lower the rates. Being an accountant, | kind of watch things. If | wanted to buy
electricity from someone else, | couldn't. It's a monopoly here. They are wasting
millions of dollars and public relations on advertising and events. They should be
spending money on keeping our rates low. Also, they should be redirecting all these
advertising dollars to burying more power lines to prevent outages.

When | lived in Arizona the power company offered a "Time of Use' program, where
electricity usage cost more during peak hours. Customers had the option of joining
the program and the company installed a special '1 hour meter' so the meter readers
would have a usage reading for the different rates. | set up timers on things that
would use a lot of electricity, like the pool pump and water heater, so those items
would run during the off peak hours, which ended up saving me about $80 a month.
The peak hours of usage were different during the warmer months and the colder
months so | had to change the timers seasonally.
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Event Surveys Results

TecMarket Works surveyed current Power Manager participants in order to better gauge their
awareness of Power Manager events and their perception of discomfort caused by Power
Manager curtailment events.

TecMarket Works conducted the event surveys regarding each event during a 27-hour window
beginning at 5 p.m. EPT on the day that a curtailment event occurred and ending at 8 p.m. EPT
the day after the curtailment event. Calling hours were 10 a.m.- 8 p.m. EPT following the full
shed event which occurred on July 17 and regular events occurring on July 18, July 19, July 24,
August 12, August 29, September 10 and September 11, 2013. TecMarket Works surveyed a
total of 159 participants in the Carolina System (80 from North Carolina and 79 from South
Carolina; 13 are Full Shed Event surveys and 146 are Regular Events). The Event survey
protocol is located in Appendix C: Event Survey Instrument (the same survey is used for both
Full Shed and Regular Events).

In order to control for customer perceptions and experiences not caused by Power Manager
curtailment events, TecMarket Works also surveyed participants referencing days on which the
temperature was high enough to trigger a curtailment event, but on which no curtailment event
actually occurred. On and following the high temperature date of June 28, TecMarket Works
surveyed a total of 36 participants in the Carolina System (11 from North Carolina and 25 from
South Carolina). The high temperature Non-Event survey is located in Appendix D: Non-Event
Survey Instrument.

Home Occupancy During Power Manager Activation

TecMarket Works asked Event respondents whether they were home during the actual event
timeframe (typically between the hours of 1:30-5:30 p.m. EPT) and asked Non-Event survey
respondents if they were home at 3 p.m. EPT on the date of the high temperature. The results in
Figure 20 show that a little less than half of Regular Event respondents (45.9% or 67 out of 146)
were at home, while majorities of Full Shed Event (76.9% or 10 out of 13) and Non-Event
survey respondents (66.7% or 24 out of 36) were home during these times (Regular Events are
significantly different from the other groups at p<.05 using Student’s t-test).
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Participants At Home During Events and Non-Event High Temperature Days
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Full Shed Event (N=13) Regular Event (N=146) Non-Event (N=36)
Figure 20. Participants at Home During Event Timeframe

General Awareness of Device Activations

In order to gauge awareness of the Power Manager device activation, TecMarket Works first
asked Event and Non-Event participants if they were aware of a device activation occurring since
they had joined the program. The results in Figure 21 show that a majority of Full Shed Event
participants (69.2% or 9 out of 13) and a little less than half of Regular Event participants
(44.5% or 65 out of 146) are aware that an activation had occurred at some point since their
enrollment (this difference is significant at p<.05 using Student’s t-test). About half of Non-
Event participants (52.8% or 19 out of 36) are also aware of their device’s activation since
joining the program (not significantly different from either of the other groups). Only about 15%
of surveyed participants are certain that Power Manager has not been activated, while up to a
third or more are not sure if their device has been activated or not.
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Awareness of Power Manager Activation Since Joining the Program
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Figure 21. Awareness of Power Manager Activation Since Enrolling in the Program

TecMarket Works followed up the initial awareness question by asking participants an open-
ended question as to how they knew that the Power Manager device had been activated. More
than half of participants stated that they did not know how to tell if the Power Manager device
had been activated, as seen in Table 37. For Regular Event participants, the most commonly
mentioned indicator of Power Manager activation is “home temperature rises” (19.2% or 28 out
of 146) followed by “air conditioning shuts down” (13.0% or 19 out of 146). For Full Shed
Event participants, “air conditioning shuts down” (23.1% or 3 out of 13) is most-mentioned,
followed by “home temperature rises” (15.4% or 2 out 13; differences between Full Shed and
Regular Events are not statistically significant). For Non-Event participants, both of these
indicators were mentioned by 11.1% (4 out of 36), along with “bill credits” (also 11.1% or 4 out
of 36). There is only one statistically significant difference between groups: Non-Event
participants are more likely to mention “bill credits” compared to Regular Event participants
(4.1% or 6 out of 146; this difference is significant at p<.05 using Student’s t-test).
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Table 37. Reasons for Awareness of Activation

Full Shed Event Regular Event Non-Event

Participants Participants Participants
(N=13) (N=146) (N=36)
Home temperature rises 15.4% 19.2% 11.1%
AC shuts down 23.1% 13.0% 11.1%
The light on the meter is on 0.0% 3.4% 2.8%
Bill credits 0.0% 4.1% 11.1%
The light on the AC unit flashes 7.7% 2.7% 8.3%
Lower bills 0.0% 0.7% 2.8%
ilzsagngtc))ftspl\rét(i)sc(y)/;llng mode / fan 0.0% 210 0.0%
Unique response (listed below) 0.0% 7.5% 2.8%
Don’t know 61.5% 58.2% 58.3%

Note: Columns may total to more than 100% because respondents could give multiple responses.
Twelve participants offered unique responses to this question, which are listed below.

Reqular Event participants (N=11)
e Duke sends me info in the mail letting me know that the device was activated recently.

e My wife complains that the air conditioner is broken.

e Electricity fluctuations.

e The lights go off.

e My computer shuts off.

e | feel uncomfortable in the house.

e | currently don't know, because there used to be a notification light on the AC unit.
e Power cut back? Lights flicker? I’m not sure.

e By the time I noticed that | was feeling warm the heat pump started cooling the house
again, so | didn't mind.

e | was here when it happened.
e | am not home during the day.

Non-Event participants (N=1)
e | had a Power Manager malfunction two weeks ago. The contractor came out and the
system had been switched off for three days. The contractor reset the system late that
evening. Before this malfunction, | had never noticed it going off before.

Event participants’ reasons for awareness of Power Manager activations are broken out
separately in Figure 22 (Regular Events) and Figure 23 (Full Shed) for those who were aware
that Power Manager had been activated since they joined the program, who were not aware, and
who “don’t know” if they were aware. Regular Event participants who were aware of Power
Manager being activated were significantly less likely to not be able to name a reason why they
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were aware of the activation (aware but “don’t know” reason 28.8% or 42 out of 146, versus not
aware and “don’t know” 100% or 23 out of 23 and don’t know if activated and “don’t know”
reason 74.1% or 43 out of 58; differences are significant at p<.05 using Student’s t-test). Among
Full Shed Event participants, the sample size is too small for any of the differences in Figure 23
to be statistically significant.

Event participants who were aware that Power Manager has been activated since they joined the
program were significantly more likely to mention “home temperature rises” (38.5% or 25 out of
65) as a reason why they know the device has been activated compared to the other groups (0%
of 23 for “not aware” and 5.2% or 3 out of 58 for “don’t know if aware”; differences are
significant at p<.05 using Student’s t-test).

Reasons For Awareness Of Activation Among Regular Event Participants
100% 100%
m Aware of Power Manager activation (N=65)
90% -+
m Not aware of Power Manager activation (N=23)
80% . .
= Don't know if Power Manager has been activated (N=58) 74%
T0%
60% -
50% -
40% - 39%
30% -
20%
14%
10%
5% 6% 5% 5%
0% .0% . 0% 0% [MO%l 2% 0% 0% - 0% 0%
AC shuts Home temp Light on meter Lighton AC  Bill credits Lower bills Fan goes into Don't know
down rises unit flashes cycling mode

Figure 22. Reasons for Awareness of Power Manager Activation Among Regular Event
Participants
Note: Multiple responses were allowed per participant.

March 18, 2014 67 Duke Energy
Docket No. E-7 Sub 1073

OFFICIAL COPY

Mar 04 2015



Ham Exhibit G
TecMarket Works Findings

Reasons For Awareness Of Activation Among Full Shed Event Participants
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Figure 23. Reasons for Awareness of Power Manager Activation Among Full Shed Event
Participants
Note: Multiple responses were allowed per participant.

Non-Event participants’ reasons for awareness of Power Manager activation are broken out
separately in Figure 24 for those who were aware that Power Manager had been activated since
they joined the program, who were not aware, and who “don’t know” if they were aware. Figure
24 shows a similar pattern to that of Event participants. Most of the Non-Event participants who
believe that Power Manager has not been activated since they joined the program (60.0% or 3
out of 5) and most who state that they “don’t know” how to tell if Power Manager is activated
(91.7% or 11 out of 12) could not name a reason for their awareness of the device activating
(*don’t know™). This is significantly higher than the percentage of Non-Event participants aware
of device activation who “don’t know” how to tell if the device is activated (36.8% or 7 out of
19; significantly different from those who are not sure if Power Manager has been activated at
p<.05 using Student’s t-test. There are only five Non-Event participants who believe Power
Manager has not been activated, which is too small for significance testing).

Two Non-Event participants who were not aware that Power Manager has been activated since
they joined the program mentioned “bill credits” (40.0% of 5) and one Non-Event participant
who was not sure if Power Manager has been activated mentioned “air conditioner shuts down”
(8.3% or 1 out of 12). All of the remaining Non-Event participants who believe Power Manager
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has not been activated, or who are not sure if it has been activated, could not name any reasons
for being aware of Power Manager activation.

Reasons For Awareness Of Activation Among Non-Event Participants
100%

m Aware of Power Manager activation (N=19) 92%

90% m Not aware of Power Manager activation (N=5) —

Don't know if Power Manager has been activated (N=12)

80% —

70% —

60%

60% —
50% —
9, 40%
40% 379% —
30% —
21%
20% —
16% 16%
10% 8% i -
5% 5%
0% - 0% 0% 0% | .0% 0% | 0% oo | 0% .0% 0%

AC shuts down Home temp Light on meter Light on AC unit  Bill credits Lower bills Don't know
rises flashes

Figure 24. Reasons for Awareness of Power Manager Activation Among Non-Event
Participants
Note: Multiple responses were allowed per participant

Figure 25 shows reasons for awareness of device activation for all Event and Non-Event groups
combined. Among all 93 customers surveyed after Events or Non-Event high temperature days
who were aware that their device has been activated since enroliment, the most-mentioned
reason for being aware of activations is “home temperature rises” (32.3% or 30 out of 93;
significantly higher than all other responses aside than “don’t know” at p<.05 using Student’s t-
test). Among those who are not aware that their device has been activated since joining the
program, the most-mentioned reason for awareness is “bill credits” (6.7% or 2 out of 30,
significantly higher than all other responses aside from “home temperature rises” and “don’t
know” at p<.10 using Student’s t-test), however 90.0% (27 out of 30) of these customers “don’t
know” how to tell if their device is activated. Among customers who “don’t know” if their
device has been activated, the two most-frequently mentioned reasons “home temperature rises”
(16.7% or 12 out of 72) and “air conditioning shuts down” (12.5% or 9 out of 72) are mentioned
significantly more often than any of the other responses aside from “don’t know” (p<.10 or better
using Student’s t-test).
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Reasons For Awareness Of Activation Among All Event Survey Participants
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down rises unit flashes cycling mode

Figure 25. Reasons for Awareness of Power Manager Activation Among All Participants
Note: Multiple responses were allowed per participant; all Event and Non-Event respondents
are combined in this chart.

Awareness of Activation and Monthly Billing

Table 38 shows differences in awareness of Power Manager activation according to whether
participants receive their monthly energy bills by email notification to view online (referred to as
“by email” in this report) or regular mail. There is no significant difference between these groups
in overall awareness of Power Manager activation since joining the program. Participants who
get their bills by email are more likely to mention “bill credits” (13.2% or 5 out of 38, versus
3.2% or 5 out of 154 for participants who receive their bills by mail) and “the light on the meter
ison” (7.9% or 3 out of 38, versus 1.9% or 3 out of 154 for participants who receive bills by
mail) as reasons for their awareness (both differences are statistically significant at p<.05 using
Student’s t-test).
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Table 38. Awareness of Activation: Mail Versus email

Receive bills by Receive bills by
mail (N=154) email (N=38)

Aware of Power Manager
activation since joining the 47.4% 50.0%
program
How can you tell when Power Manager is activated?
Home temperature rises 18.2% 13.2%
AC shuts down 13.6% 10.5%
The light on the meter is on 1.9% 7.9%
The light on the AC unit flashes 3.9% 5.3%
Bill credits 3.2% 13.2%
Lower bills 0.6% 2.6%
Don’t know 59.7% 52.6%

Note: Full Shed Even, Regular Event and Non-Event participant results are combined in this
table. Three participants were excluded from this table because they receive their bills through
both mail and email, their bills are sent to a third party, or they didn’t know how they receive
their bills.

Table 39 compares awareness of Power Manager activation among participants who review their
Duke Energy bills regularly (more than half the time) versus those who do not (less than half the
time, never, and “don’t know”). Participants who review their bills more than half the time are
significantly more likely to be aware that Power Manager has been activated since they joined
the program (52.9% or 82 out of 155, versus 27.5% or 11 out of 40 among those who check their
bills less than half of the time; this difference is statistically significant at p<.05 using Student’s
t-test). Participants who check their bills more often were also significantly more likely to
mention “home temperature rises” (19.4% or 30 out of 155) and “A/C shuts down” (15.5% or 24
out of 155) compared to those who read their bills less often (differences statistically significant
at p<.10 or better using Student’s t-test). Participants who do not review their bills often are less
likely to be able to give any reasons for being aware of activation (*“don’t know” 80.0% or 32 out
of 40) compared to those who regularly check their bills (52.9% or 82 out of 155, difference
significant at p<.05 using Student’s t-test).
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Table 39. Awareness of Activation: Reviewing Monthly Bills

Every month / Less than half the
more than half the | time/never/don’t

time (N=155) know (N=40)

Aware of Power Manager

activation since joining the 52.9% 27.5%

program

How can you tell when Power Manager is activated?

Home temperature rises 19.4% 10.0%

AC shuts down 15.5% 2.5%

The light on the meter is on 3.9% 0.0%

The light on the AC unit flashes 3.9% 5.0%

Bill credits 5.8% 2.5%

Lower bills 1.3% 0.0%

Don’t know 52.9% 80.0%

Note: Full Shed Event, Regular Event and Non-Event participant results are combined in this
table.

Table 40 shows differences between customers who participate in the Power Manager program
according to the method they use to pay their bills. The group of customers that is the most likely
to be aware of Power Manager activation is the “pay other ways” group (most of these customers
pay by phone, in-person, or through banks or credit unions: 66.7% or 14 out of 21 report that
they are certain Power Manager has been activated since they joined the program, significantly
higher than other respondents at p<.05 using Student’s t-test). However, “pay other way”
customers are also the most likely to say they don’t know how to tell when Power Manager is
activated (“don’t know” 71.4% or 15 out of 21, significantly higher than other respondents at
p<.10 using Student’s t-test). Customers who pay via mail are the most likely to be aware of
activations because “home temperature rises” (24.1% or 21 out of 87, significantly higher than
other respondents at p<.05 using Student’s t-test). Customers who pay online via the Duke
Energy website are the most likely to notice “bill credits” (19.4% or 7 out of 36, significantly
higher than other respondents at p<.05 using Student’s t-test).
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Table 40. Awareness of Activation: Paying Monthly Bills

Pay by Pay online Have Autopay | Pay other
mail with | through Duke set up for ways
check | Energy website account (N=21)
(N=87) (N=36) (N=50)
Aware of Power Manager
activation since joining the 43.7% 41.7% 52.0% 66.7%
program
How can you tell when Power Manager is activated?
Home temperature rises 24.1% 11.1% 18.0% 0.0%
AC shuts down 14.9% 11.1% 10.0% 14.3%
The light on the meter is on 1.1% 2.8% 6.0% 4.8%
The light on the AC unit flashes 4.6% 5.6% 2.0% 4.8%
Bill credits 1.1% 19.4% 2.0% 4.8%
Lower bills 1.1% 2.8% 0.0% 0.0%
Don't know 57.5% 58.3% 54.0% 71.4%

Note: Full Shed Event, Regular Event and Non-Event participant results are combined in this
table. One respondent who did not know how they usually pay their bills is not included in this
table. ““Pay other ways”” includes telephone and in-person payments as well as payments made
through banks and credit unions.

Awareness of Power Manager Device Activation in the Past Seven
Days

TecMarket Works then asked both Event and Non-Event participants who were home during the
event (or high temperature non-event) whether they were aware of their Power Manager device
being activated in the past seven days. However, in the case of the Non-Event participants, such
activation had not occurred™. These results are shown in Figure 26.

As seen in Figure 26, just 20.0% (2 out of 10) of Full Shed Event participants and 13.4% (9 out
of 67) of Regular Event participants were aware of a Power Manager activation, while larger
numbers believed there had been no event, and majorities of 50% or more did not know whether
an activation had occurred or not.

Compared to Event participants, none of the Non-Event participants who were home during the
high temperature day believed there had been a Power Manager activation in the past seven days
(0% of 24; statistically different from Full Shed and Regular Event participants at p<.05 using
Student’s t-test). A larger number of Non-Event participants (50.0% or 12 out of 24) correctly
stated that there had been no Power Manager event in the past seven days (significantly different
from Regular Event participants at p<.05 using Student’s t-test), while the remaining Non-Event
participants (50.0% or 12 out of 24) said they could not tell if there had been a Power Manager
activation or not.

1 Non-Event surveys in the Carolina System were completed in June, before any 2013 Power Manager activation
events had occurred.

March 18, 2014 73 Duke Energy
Docket No. E-7 Sub 1073

OFFICIAL COPY

Mar 04 2015



Ham Exhibit G
TecMarket Works Findings

Awareness of Events in Past Seven Days By Participants At Home

# Don't know ® Not aware m Aware
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Full Shed Event (N=10) Regular Event (N=67) Non-Event (N=24)
Figure 26. Awareness of Activation in Past Seven Days by Participants at Home

TecMarket Works also asked participants who were not at home during the event timeframe (or
high temperature non-event day) whether they were aware of a Power Manager device
activation. As shown in Figure 27, only 1.3% (1 out of 67) of Regular Event participants and
none (0% of 3) of the Full Shed Event participants who were not at home during an event
thought that a Power Manager activation had occurred. A slightly higher 9.1% (1 out of 11) of
Non-Event participants who were not at home thought that a Power Manager activation had
occurred although there was no activation event for this group.

Event participants who were home during a Power Manager event were significantly more likely
to believe there was an activation than Event participants who were not at home (significant at
p<.05 using Student’s t-test for Full Shed Events and Regular Events).
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Awareness of Events in Past Seven Days By Participants NOT At Home
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Figure 27. Awareness of Activation in Past Seven Days by Participants NOT at Home

Changes in Comfort and Comfort Drivers

The next part of the survey for both Event and Non-Event participants dealt with any perceived
change in comfort being ascribed to a Power Manager activation and whether there were other
drivers of that comfort change beyond the activation.

TecMarket Works asked two comfort related questions to the Event and Non-Event participants
who indicated that they or a family member were home during the event or high temperature.
The first question asked for the participant to rate their level of comfort before the activation or
time of high temperature on a 1-to-10 scale with one being very uncomfortable and ten being
very comfortable. TecMarket Works then asked participants to rate their comfort level during the
event or time of high temperature using the same scale.

Figure 28 below shows that although the majority of both Regular Event and Non-Event survey
respondents indicated no change in their comfort level during the Power Manager activation or
time of high temperature, most of those who were surveyed after the Full Shed event reported a
decline in comfort (87.5% or 7 out of 8 full shed event participants at home during the event; this
is significantly higher than the other groups at p<.05 using Student’s t-test). Participants who
were at home during a “regular” Power Manager event were also significantly more likely to
notice a decrease in comfort (31.1% or 19 out of 61) compared to Non-Event participants for
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whom there was no device activation (8.7% or 2 out of 23; significant at p<.05 using Student’s t-
test).

Participants at Home Who Noticed a Change in Comfort

‘ mFull Shed Event (N=8) mRegular Event (N=61) = Non-Event (N=23) ‘
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40% -
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Less comfortable Not less comfortable

Figure 28. Comfort Change Perception by Participants at Home
Note: Only respondents who answered both comfort rating questions are included in this table.

There is also a significant difference between North and South Carolina in Power Manager
participants noticing a decline in comfort during events, shown in Figure 29. Both of the
surveyed Non-Event participants who noticed a decline in comfort live in North Carolina, so the
percent noticing a decline is 28.6% (2 out of 7) in North Carolina and 0.0% (0 out of 16) in
South Carolina (this difference is statistically significant at p<.05 using Student’s t-test). While
the difference between Regular Event and Non-Event participants noticing a decline in comfort
is statistically significant in South Carolina (36.4% or 12 out of 33 for Regular Events and 0.0%
or 0 out of 16 for Non-Events, significant at p<.05 using Student’s t-test), this difference is not
significant in North Carolina (25.0% or 7 out of 28 for Regular Event participants and 28.6% or
2 out of 7 for Non-Event participants). However, in both states an overwhelming majority of Full
Shed Event participants reported a decline in comfort (80.0% or 4 out of 5 in North Carolina and
100% of 3 in South Carolina).
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Participants at Home Who Noticed a Change in Comfort
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Figure 29. Comfort Change Perception by Participants at Home by State
Note: Only respondents who answered both comfort rating questions are included in this table.

Table 41 shows the mean ratings for before and during the event or high temperature as well as
the high, low and mean differences for Full Shed Event, Regular Event and Non-Event
participants. Customers from all three groups give similar ratings for comfort before the
activation event or non-event high temperature day (9.00 for Full Shed Events, 8.87 for Regular
Events, 8.96 for Non-Events). During the event or non-event high temperature day, Full Shed
Event participants report a significantly lower level of comfort (6.63), compared to Regular
Events (8.33) and Non-Events (8.78; both groups different from Full Shed at p<.05 using
ANOVA). The decline in comfort ratings among Full Shed Event participants of 2.38 points
during an event is statistically significant (p<.05 using Student’s t-test), and the decline of 0.54
points among Regular Event participants is also statistically significant (p<.05 using Student’s t-
test), while the decline in comfort ratings for Non-Events (0.17 points) is not statistically
significant.
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Table 41. Comfort Rating Differences for Events and Non-Events by Customers at Home

Full Shed Regular Non-Event
Event Event (N=23)
(N=8) (N=61) -
Mean comfort rating before event or high 9.00 8.87 8.96
temperature day
Mean comfort rating during event or high 6.63 8.33 8.78
temperature day
Mean difference of ratings -2.38 -.054 -0.17
Highest difference (among those who became
5 7 5
less comfortable)
Lowest difference (among those who became
1 1 1
less comfortable)

Note: Only respondents who answered both comfort rating questions are included in this table.

Table 42 shows the range of comfort decline among those respondents who reported a decline in
comfort. The average reported decline in comfort is about the same for Full Shed Event
participants (declined by 2.71), Regular Event participants (declined by 2.53) and Non-Event
participants (declined by 3.00). Although as previously reported in Figure 28, the percentage of
participants whose comfort declined is significantly greater for Full Shed and Regular Event
participants than for Non-Event participants.

Table 42. Comfort Rating Differences for Events and Non-Events Among Those Who
Reported Their Comfort Level Declined During Event or High Temperature Day

“Gen | Bvent | NomEven
(N=7) (N=19)

Mean of pre-event comfort rating 8.86 8.74 8.50

Mean of rating during event or high temperature 6.14 6.21 5.50

Mean difference of ratings -2.71 -2.53 -3.00
Comfort rating declined by 1 point 42.9% 36.8% 50.0%
Comfort rating declined by 2 points 14.3% 31.6% 0.0%
Comfort rating declined by 3 points 0.0% 5.3% 0.0%
Comfort rating declined by 4 points 14.3% 5.3% 0.0%
Comfort rating declined by 5 points 28.6% 15.8% 50.0%
Comfort rating declined by 6 points 0.0% 0.0% 0.0%
Comfort rating declined by 7 points 0.0% 5.3% 0.0%

Note: Only respondents whose comfort ratings declined during the event/high temperature day
are included in this table.

Figure 30 shows the percentage of participants who reported a decline in comfort by the outdoor
high temperature on the day of the event or non-event. In the Carolina System during the 2013
cooling season, Regular Power Manager activation events occurred on days when the outdoor
high temperature ranged from 87 to 93 degrees. The only full shed event occurred on a day (July
17) when the high temperatures were 90 in North Carolinas and 92 in South Carolina, while the
only surveyed non-event high temperature day had highs of 91 degrees (in North Carolina) and
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94 degrees (in South Carolina). By design, activation events occur on days when electricity
demand for cooling is at its highest, which tend to be the hottest days of the season; in 2013,
there was only one sufficiently high temperature day in the Carolina System where there was not
a Power Manager activation event. Thus there are no Non-Event respondents who were surveyed
for days when the temperature was 90 degrees or less, as well as no Full Shed Event respondents
surveyed on days when the temperature was 93 or higher.

On surveyed days when the high temperature was 90 degrees or lower, Full Shed Event
respondents are significantly more likely to report a decline in comfort (80% or 4 out of 5)
compared to Regular Event respondents (22.7% or 5 out of 22; significant at p<.05 using
Student’s t-test). On days when the temperature peaked at 91 or 92 degrees, Full Shed Events are
more likely to report a decline in comfort (100% or 3 out of 3) than either Regular Events
(33.3% or 7 out of 21) or Non-Events (28.6% or 2 out of 7; differences significant at p<.05 using
Student’s t-test). When the temperature was 93 or 94 degrees (the hottest outdoor high
temperatures of 2013 in the Carolina System), significantly more Event participants (38.9% or 7
out of 18) than Non-Event participants (0.0% out of 16) reported a decline in comfort (significant
at p<.05 using Student’s t-test).

Decrease in Comfort Level during Events and Non-Event High Temperature
Days by Outdoor High Temperature

120%

mFull Shed Event (N=8)
mRegular Events (N=61)

Non-Events (N=23) 100.0%

100%

80% -

60% -

38.9%

40% -

28.6%

20% -

NA 0.0%

90 or lower 91 to 92 93 or higher
Figure 30. Decrease in Comfort by Outdoor High Temperature
Note: There was only one surveyed non-event high temperature day in the Carolina System

during the 2013 cooling season (June 28); on this date the outdoor high temperature was 91
degrees in North Carolina and 94 degrees in South Carolina. During the only full shed event of

0% -
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the season (on July 17), the outdoor high temperature was 90 degrees in North Carolina and 92
degrees in South Carolina.

The complete distribution of high temperatures for event and non-event days in the Carolina
System can be found in Table 1 on page 14. For further discussion, see Comfort Ratings by High
Temperature on page 95.

Participant Perceptions Relative to Comfort Change

TecMarket Works asked participants who noted a change in comfort during the event or non-
event timeline an open-ended question as to what they believe caused the change in comfort. The
responses are shown below in Figure 31. The vast majority of Event participants who reported a
decrease in their comfort level during an event attribute their change in comfort to rising outdoor
temperatures (85.7% or 6 out of 7 for Full Shed and 89.5% or 17 out of 19 for Regular Events).
Among the two Non-Event participants who reported a decrease in comfort ratings, one blamed
rising humidity (50% of 2) and one was not sure of the cause (“don’t know” 50% of 2).

Only one Regular Event participant (5.3% of 19) and none of the Full Shed Event (0% of 7) or
Non-Event participants (0% of 2) cited Power Manager as contributing to their decline in
comfort. Power outage was mentioned as a factor contributing to comfort change by only one
Regular Event respondent (5.3% of 19) and nobody (0%) from the other two groups.

This data — along with the data from Figure 26 showing that only a small minority of Event
participants who were at home were aware of Power Manager device activations occurring —
suggests there is uncertainty among many participants as to how Power Manager affects their air
conditioner and home comfort level. That is, many participants may be unaware that the Power
Manager device is causing the changes they feel in comfort.
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Reasons Given for Decrease in Comfort
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Figure 31. Reasons for Comfort Change
Note: Only respondents whose comfort ratings declined during the event/high temperature day
are included in this table.

Three surveyed Event participants blamed other factors for their decrease in comfort ratings;
these are listed below.

Full Shed Event participants (N=2)
¢ | noticed that my home got hotter last year during an event, but it was something that |
didn't mind. However | am having health problems this year that makes the increase in
heat unbearable.

e | did not notice a decrease in comfort. [This respondent rated their comfort before the
event at “7” out of 10, and their comfort during the event at “6” out of 10.]

Reqular Event participants (N=1)
¢ | have been experiencing hot flashes while taking a new medication.
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Summary of Event Awareness, Declines in Comfort and Blaming
Power Manager

Figure 32 shows the overall percentages of surveyed Event and Non-Event participants who
were at home during the event or non-event high temperature day, who were aware of an event
(or believed there was an event on a non-event high temperature day), those whose comfort
ratings showed a decline in comfort during the event or non-event high temperature day, and
finally the percentage who blame Power Manager for their decline in comfort.

There are several statistically significant differences between participant groups: Regular Event
participants were less likely to be at home than the other two groups (p<.05 using Student’s t-
test); Full Shed Event participants are more likely than Non-Events to be aware of an activation
event in the past seven days (p<.10 using Student’s t-test), although there is no significant
difference in awareness between Regular Events and Non-Events. Full Shed Events are also
much more likely than either of the other groups to report a decrease in comfort after device
activation (p<.05 using Student’s t-test), while there is no significant difference between Regular
Events and Non-Events in terms of comfort decline. There is no statistically significant
difference between participant groups in terms of blaming Power Manager for a decrease in
comfort (only one Regular Event respondent blamed Power Manager).

Summary of Awareness of Events, Declines in Comfort and Blaming Power Manager

= Non-Event (N=36) m Regular Event (N=146) m Full Shed Event (N=13)

Total respondents

At home

Aware of event

Less comfortable

Blame Power Manager

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Figure 32. Summary of Event Awareness, Declines in Comfort and Blaming Power
Manager
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Decreases in Comfort and Age of Air Conditioning Units

Only one Event participant in the Carolina System blamed Power Manager for their decrease in
comfort; their air conditioning unit is less than 6 years old. Among the 28 surveyed participants
who reported a decline in comfort, half (50% or 14 out of 28) have air conditioners that are less
than 6 years old. Table 43 shows the distribution of air conditioner ages among participants who
were home during an event and provided comfort ratings, with all survey groups combined.
Participants who reported a decrease in comfort ratings are more likely to have air conditioners
that are more than 20 years old (14.3% of 28) than those whose comfort did not decline (4.7% or
3 out of 64; this difference is significant at p<.10 using Student’s t-test).

Table 43. Age of Air Conditioners among Participants Whose Comfort Declined

Comfort Ratin Comfort Rating
Age of air conditioner Decreased (N—Zg8) Did Not
B Decrease (N=64)
0 to 6 years old 50.0% 51.6%
7 to 12 years old 17.9% 20.3%
13 to 20 years old 7.1% 10.9%
More than 20 years old 14.3% 4.7%
Don'’t know / not specified 10.7% 12.5%

Note: Only respondents who were at home and gave both comfort ratings are included in this
table. Full Shed Events, Regular Events and Non-Events are combined in this table.

Behaviors During Event Activation

TecMarket Works asked several questions regarding behavior associated with a Power Manager
device activation.

Thermostat Adjustments

Participants who indicated that they or a family member had been home during the time of the
event or high temperature non-event day were asked if they had adjusted their thermostat during
that time.

Seven Regular Event participants (10.4% of 67 at home during the event) stated that they
adjusted their thermostats: three turned their thermostats down by one degree, and four turned
their thermostats down two degrees. The average change for these seven Event respondents was
down 1.6 degrees.

None of the ten Full Shed Event participants (0.0%) and none of the 24 Non-Event participants
(0.0%) at home during the high temperature day stated that they had adjusted their thermostats.

Use of Fans and Other Ways to Keep Cool

Participants who indicated that they or a family member had been home during the time of the
event or high temperature period were then asked if they had turned on any fans during that time
period. This was the most common response to high temperatures reported by respondents; the
results are shown in Table 44. There is no significant difference between surveyed Event and
Non-Event participants.

March 18, 2014 83 Duke Energy
Docket No. E-7 Sub 1073

OFFICIAL COPY

Mar 04 2015



TecMarket Works

Ham Exhibit G
Findings

Table 44. Did You or Your Family Turn on a Fan During Event or High Temperature?

Base: at hpme during Full Shed Regular Non-Event
event or high Event Event (N=24)
temperature day (N=10) (N=67) -

Yes 50.0% 34.3% 41.7%
No 50.0% 58.2% 58.3%
Don't Know 0.0% 7.5% 0.0%

Participants were also asked an open-ended question as to whether they did anything else to keep
cool during the timeframe of the Power Manager device activation or high temperature. About
half of the customers in each group stated that they did nothing else (or nothing at all) in
response to the device activation or high temperature. The remaining responses are included in
Table 45; none of the differences between Event and Non-Event participants in this table are
statistically significant.

None of the surveyed participants in the Carolina System (0% of 101 respondents at home during
an event) indicated that they had used room or window air conditioners to keep cool or to
compensate for the Power Manager device activation.

Table 45. Other Activities Participants Took to Cool Down

Base: at home during event or high Full Shed Regular Non-Event
temperature day Ev_ent Ev_ent (N=24)
(N=10) (N=67)
(cj:i?fgtrigﬁted normal activities / nothing 60.0% 47 8% 54.2%
Closed blinds / shades 10.0% 9.0% 16.7%
Drank water / cool drinks 10.0% 9.0% 12.5%
Moved to a cooler part of the house 10.0% 4.5% 0.0%
Left the house and went somewhere cool 0.0% 4.5% 0.0%
Took a nap 10.0% 1.5% 0.0%
ﬁgscf%ggl)wnh water (shower, sprinkler, 0.0% 15% 0.0%
Wore less clothing 0.0% 1.5% 0.0%
Opened windows 10.0% 0.0% 0.0%
Went outside / stayed out of the house 10.0% 0.0% 0.0%
Turn on room / window AC 0.0% 0.0% 0.0%
Don't know / refused 0.0% 23.9% 12.5%

Note: Multiple responses were allowed per participant

Age of Air Conditioner and Change in Comfort Levels During Event

TecMarket Works asked participants for the age of their air conditioner. The distributions are
shown below in Figure 33; a plurality of participants’ units are six years old or less (30.8% of 13
for Full Shed Events, 42.5% or 62 out of 146 for Regular Events, 36.1% or 13 out of 36 for Non-
Events).
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Age of Air Conditioning Unit
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mFull Shed event (N=13) mRegular Event (N=146) = Non-Event (N=36)
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20% -

15% -
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0 to 6 years 7to 12 years 13 to 20 years Over 20 years Don't know

Figure 33. Air Conditioner Age

Figure 34 shows mean comfort ratings by age of air conditioner. Participants with AC units more
than 20 years old have slightly lower mean comfort ratings during events or high temperature
days compared to participants with newer AC units, although there is no statistically significant
relationship between age of air conditioner and comfort levels before or during an event or high-
temperature day.*?

12 The lack of significance is partly due to sample size: there were only seven participants surveyed in the Carolina
System who were at home during the event or high temperature day, who provided comfort ratings, and had A/C
units over 20 years old.
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Mean Comfort Ratings by Age of Air Conditioning Unit

m Comfort before (N=95)
8.9 9.0 9.0 m Comfort during (N=94)

8.6

0 to 6 years 7 to 12 years 13 to 20 years Qver 20 years Don't know
Figure 34. Mean Comfort Ratings by Air Conditioner Age
Note: Only respondents who were at home during an event or high temperature day gave
comfort ratings. Event and Non-Event participants are combined in this table.

The distribution of air conditioner ages is similar between all three participant groups, with about
two-third of air conditioners in all groups being less than 12 years old (as seen in Figure 33).
Cross-tabulating air conditioner age with comfort, and using age of air conditioner to predict a
decrease in comfort (using a simple linear regression), yields the following line chart (Figure 35).
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Percentage of Participants Who Reported a
Decrease in Comfort by Age of Air Conditioner
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Figure 35. Comfort Decline vs. Air Conditioner Age™

In Figure 35, the linear means (regression lines'®) for the three survey subgroups indicates that
age of air conditioner has different effects on discomfort during Power Manager activation
events than on non-event high temperature days: the older the AC unit, the more likely a
participant will notice a decline in comfort during a Power Manager activation event (the dotted
blue and red lines slope upwards), though on high temperature days when there is no event,
participants are more likely to report a decline in comfort if their AC unit is newer (the dotted
green line slopes down). However the effect of air conditioner age on comfort levels is not
statistically significant: for Regular Event participants, the age of the AC unit explains only 1.2%
of variance (R-squared) in change in comfort, for Full Shed Event participants it explains 9.7%
of variance, and for Non-Event participants age of AC unit explains only 1.9% of variance (R-
squared). None of these regression lines is significantly different from a slope of zero (meaning
no effect) at p<.10 or better.

3 The number marked as “NA” on the charts because there are no Full Shed participants with 13-20 year old AC
units. The lines are still plotted for the missing points (via a straight line between the adjacent categories).

' Three regressions were run separately and plotted together, one for Full Shed Event participants, one for Regular
Event participants and one for Non-Event participants (dotted lines). All three regression models predict the percent
of participants noticing a decline in comfort using only the age of air conditioner. Actual percentages noticing a
decline in comfort by age of AC unit are also plotted for the three participant groups (solid lines).
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However, recall from Figure 28 that activation of Power Manager on event days causes
discomfort for significantly more Full Shed and Regular Event participants overall (this is also
indicated in Figure 35 because the dotted blue and red lines are always higher than the dotted
green line). It should also be noted that comfort ratings are fundamentally subjective measures
(respondents with the same AC units may give different scores on the same temperature days;
while respondents with different AC units on different temperature days may give identical
ratings; these models do not account for any individual characteristics of respondents, which
remain “unexplained variance.”)

Figure 36 shows a similar analysis using the same model but predicting the amount of decline in
comfort ratings (rather than whether or not there was a decline in comfort ratings™). The result
for Non-Event participants in consistent with other findings: There is much less decline in
comfort ratings on high temperature non-event days than during Power Manager activation
events (the blue and red lines are almost always higher than the green lines).

This model shows that Regular Event participants with AC units more than 20 years old reported
their comfort declined by 1.25 points, versus 0.50 to 0.67 points for those with AC units less than
20 years old; Full Shed Events also show the largest point decline for AC units more than 20
years old (3.00 points) though this relationship is practically linear (solid and dotted blue lines
are very close together). However, none of the regression lines in Figure 36 are statistically
significant at p<.10 or better; the regression for Full Shed Event participants explains 15.0% of
variance, while the regression for Regular Event participants explains just 0.6% of variance and
the regression for Non-Event participants explains 0.1% of the variance in comfort ratings point
decline.

' Three regressions were run separately and plotted together, one for Full Shed Event participants, one for Regular
Event participants and one for Non-Event participants (dotted lines). All three regression models predict the change
in comfort ratings on a 10-point scale using only the age of air conditioner. Actual mean decline in comfort rating
points (on a 10-point scale) by age of AC unit are also plotted all participant groups (solid lines).

March 18, 2014 88 Duke Energy
Docket No. E-7 Sub 1073

OFFICIAL COPY

Mar 04 2015



Ham Exhibit G

TecMarket Works Findings
Comfort Rating Decline for Participants by Age of Air Conditioner
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Figure 36. Comfort Ratings Point Decline vs. Air Conditioner Age
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Age of Air-Conditioner and Change in Comfort Levels During Event:
Controlling for Outdoor High Temperatures

TecMarket Works also used regression analysis to predict changes in comfort level taking both
age of air conditioner and the high temperature on the event day (or non-event high temperature
day) into account'®. This analysis allows us to separate the effects of the outdoor temperature and
the age of the air conditioner unit. The results are shown in Figure 37.

Predicting Decline in Comfort from Age of AC and High Temperature
Full Shed Event, AC less than 6 yrs old -==-Full Shed Event, AC more than 20 years old
© 120% - Regular Event, AC less than 6 yrs old -=-=-Regular Event, AC more than 20 years old
E ’ Non-Event, AC less than 6 yrs old Non-Event, AC more than 20 years old
(=]
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8 102.3% e e 102.4%
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o
2
L2
3
5 60%
b=
8
@
o 43.8% ====meemmcecccecce s sc s s s s s e 44.0%
40%
28.2% 28.3%
20%
14.0% 14.1%
L —
0% -0.4% ‘ -0.2%
-20%
High temp 87 High temp 94

Figure 37. Comfort Change vs. Air Conditioner Age and High Temperature

Figure 37 indicates that having an older air conditioner unit is related to increasing discomfort
for Full Shed Event and Regular Event participants, but not for Non-Event participants, even
when controlling for the effect of outdoor temperature. Among households with an air
conditioner 6 years old or less (solid lines), Regular Event participants are predicted to be twice
as likely as Non-Events to report a decline in comfort (predicted 28.2% to 28.3% % of Regular
Events and 14.0% to 14.1% of Non-Events), while a majority of Full Shed Event participants are
predicted to have a decline in comfort (77.3% to 77.4%). For those with AC units more than 20

'8 One regression was run, predicting the percent of participants noticing a decline in comfort using the following
predictors: outdoor high temperature, age of AC unit, Event vs. Non-Event, and an interaction term for Event-by-
age-of-air-conditioner. The interaction term allows the effect of age of air conditioner to vary for Event and Non-
Event participants. The chart only plots the predicted regression lines (not the actual distributions).
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years old, the differences are even greater (predicted 43.8% to 44.0% for Regular Events,
negative 0.2% to 0.4% for Non-Events and over 100% for Full Shed Events®’).

The differences between predicted levels of discomfort at 87 degrees and 94 degrees (no more
than 0.2%) are much less than the differences of predicted newer vs. older AC units (about 14%
to 25%) or for different Event groups (about 14% to 63%). This indicates that the effect of
outdoor temperature is really not a factor in participant comfort when controlling for the age of
their AC unit and whether or not Power Manager was activated. The standardized coefficients'®
from the regression model also indicate that temperature is less important than age of AC or the
occurrence of Power Manager events: Temperature had the least effect (beta=0.001) of any
predictors in the model, while the presence of a Power Manager full shed event had the most
(beta=0.348). The age of the air conditioner (beta=-0.102) and the presence of a regular Power
Manager event (beta=0.097) also have more effect on comfort levels than outdoor high
temperature.

The regression model in Figure 37 explains 18.7% of the variance (R-squared) in comfort
decline, and the model as a whole is statistically significant at p<.05 using ANOVA. The only
individual predictor in the model which has a statistically significant coefficient is the presence
of a full shed event (at p<.10 using Student’s t-test).

Respondent Satisfaction and Willingness to Recommend the Program

Participants’ satisfaction with the Power Manager program is high with an overall mean of 9.02
on a 10-point scale with “1” being not at all satisfied and “10” being very satisfied, and about
half (54.4% or 106 out of 195) of participants rating their satisfaction with Power Manager a “10
out of 10”. Full Shed Event respondents’ mean satisfaction with Power Manager is 8.77 and the
mean satisfaction rating for Regular Event participants is 9.03, while the mean for Non-Event
respondents is 9.09 (the difference between these groups is not statistically significant, nor is the
difference between ratings by North and South Carolina customers). The distribution of ratings is
shown in Figure 38 below.

7 All Non-Event participant surveys were conducted on days when the outdoor high temperature was 91 or 94
degrees (the range of observed temperatures is very limited for this group), and only one Non-Event participant with
an AC unit more than 20 years old was at home and answered comfort questions (the dotted green line in Figure 37
is based on a minute sample size). Since this is a linear regression, the model can predict negative percentages for
values at the extremes of the distribution; though logically, the number of participants who say their comfort level
declined cannot be less than 0%. Similarly, there are a very small number of Full Shed Event participants in the
study (in total only seven of these participants were at home during the event, answered both comfort questions, and
knew how old their AC unit was). The model predicts percentages over 100% for Full Shed Events with 20-year old
units, though logically the number of participants who say their comfort level declined cannot exceed 100%.

18 The standardized coefficient (also known as beta) is rescaled so that variance equals 1.0. This allows the effect of
variables scaled in different units (such as years and degrees) to be compared with each other.
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Figure 38. Distribution of Power Manager Satisfaction Ratings

Participants in the event survey were also asked to rate the likelihood that they would
recommend Power Manager to a friend or colleague on a 10-point scale where “1” means “very
unlikely” and “10” means “very likely”. Nearly half (46.2% or 90 out of 195) of participants
surveyed rated their likelihood of recommending the program at “10 out of 10”, and the mean
rating for likelihood of recommending the program was 8.59 overall. By subgroups, the mean
recommendation rating was 9.15 among Full Shed Event participants, 8.58 among Regular Event
participants and 8.43 among Non-Event participants (the difference between these groups is not
statistically significant, nor is the difference between ratings by North and South Carolina
customers). Responses to this question are shown in Figure 39.
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Likelihood of Recommending Power Manager
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Figure 39. Distribution of Likelihood Ratings for Recommending Power Manager

Participants’ overall satisfaction with Duke Energy is also high with an overall mean of 8.77 on a
10-point scale with “1” being not at all satisfied and “10” being very satisfied, and almost half
(43.1% or 84 out of 195) of participants rating their satisfaction with Duke Energy a “10 out of
10”. Full Shed Event respondents’ mean satisfaction with Duke Energy is 8.85 and Regular
Event participants’ mean satisfaction rating is 8.93, while the mean for Non-Event respondents is
8.14 (the difference between Regular Event and Non-Event groups is statistically significant at
p<.10 using ANOVA, although there is no significant difference between customers in North and

South Carolina). The distribution of ratings is shown in Figure 40 below.
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Participants Satisfaction with Duke Energy Overall
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Figure 40. Distribution of Duke Energy Overall Satisfaction Ratings

Satisfaction with Power Manager and Comfort Ratings by Activation
Event End Time

As shown previously in Table 1, Power Manager activation events occurred on weekday
afternoons during the summer. Activation events in the Carolina System during the summer of
2013 began at either 1:30 p.m., 2:00 p.m. or 2:30 p.m. and all concluded at either 4:00 p.m., 5:00
p.m. or 5:30 p.m.. Since many customers arrive home from work around the time activation
events end, Table 46 shows the mean satisfaction ratings for respondents who were at home
during the activation period separated by the end time of the event, and also comfort ratings by
event end time.

There are no statistically significant differences in program satisfaction, likelihood of
recommending the program, or satisfaction with Duke Energy based on the end time of the
activation event. However, surveyed participants for whom activation events ended at 4:00 p.m.
showed a significant drop in comfort ratings during events (from 8.74 to 7.86, p<.05 using
Student’s t-test) while customers for whom events ended at 5:00 p.m. (from 9.00 to 8.91) and
5:30 p.m. (from 9.63 to 8.75) did not.

However, differences in comfort ratings by activation event end time can largely be explained by
the coinciding difference in outdoor high temperatures; activation events which ended at 4:00
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p.m. tended to occur on hotter days (85.4% or 111 out of 130 surveys for events which ended at
4:00 p.m. were conducted on days when the outdoor temperature was 91 degrees or higher,
including the thirteen surveys conducted after the July 17 full shed event). However none of the
29 surveys conducted for activation events which ended at 5:00 p.m. or 5:30 p.m. occurred on
days when the temperature was 91 degrees or hotter; this difference is significant at p<.05 using
Student’s t-test).

Table 46. Satisfaction and Comfort Ratings by Activation Event End Time

Event ended Event ended | Event ended
Mean ratings on 10-point scale at 4:00 p.m. at 5:00 p.m. at 5:30 p.m.
(10 is highest, 1 is lowest) local time local time local time
(total N=130) (total N=20) (total N=9)
Satisfaction with Power Manager 9.04 9.26 8.00
L|k¢||hood of recommending Power Manager to 8.74 8.20 811
a friend or colleague
Satisfaction with Duke Energy 9.02 8.44 8.44
Comfort rating before event 8.74 9.00 9.63
Comfort rating during event 7.86 8.91 8.75
Change in comfort during event -0.88 -0.09 -0.88
Percent of surveys conducted on days when o o o
the high temperature was 91 degrees or higher 85.4% 0.0% 0.0%

Note: satisfaction ratings only include Full Shed and Regular Event participants who were at
home during the event (there was no device activation for Non-Event participants). For mean
comfort ratings, only participants who were at home and who gave both comfort ratings are
included.

Exploring Factors that Affect Comfort Ratings

High Temperature Correlations with Comfort Levels

The outdoor high temperature™ during an activation event or non-event high temperature day
correlates negatively with ratings of comfort before (Pearson correlation -.149) and has a
correlation close to zero during (Pearson correlation -.013) the device activation or high
temperature non-event (neither of these correlations achieves statistical significant at p<.10 or
better). This indicates that participants tend to be slightly less comfortable, in general, on days
when the outdoor temperature is hotter. Outdoor high temperature does not correlate
significantly with noticing a decline in comfort (Pearson correlation 0.100) or absolute change in
comfort ratings (Pearson correlation -0.083) either.

Comfort Ratings by High Temperature

Figure 41 through Figure 43 show the mean comfort ratings before and during Power Manager
events (Regular and Full Shed), and for non-event high temperature days, by the outdoor high
temperature on that day (the schedule of events and non-events and corresponding high

9 Heat Index is very highly correlated with High Temperature (Pearson Correlation = 0.830 which is significant at
p<.01), and correlates with measures of respondent comfort at about the same levels that High Temperature does.
Therefore only High Temperature correlations are reported in this section.
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