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The list of sources provided below indicates where key assumptions, algorithms, parameters, etc. were obtained to calculate measure level estimates of energy and demand savings, useful lives,
measure cost, and baseline/efficient saturations. The key data sources are provided by residential end-use. Data sources are recorded by measure and can be produced if needed. A list of
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Michigan Commercial Measure Database -

Measure Savings, Cost and Useful Life
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Michigan Commercial Measure Database - Natural Gas

Measure Savings, Cost and Useful Life
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Michigan Commercial Measure Database - Natural Gas

Base Case Factor:

Is the fraction of the end use energy that is applicable for the efficient technology in a given market segment. For example, the forecasted natural gas
sales level for a given end use (e.g., space heating) in a commercial or industrial industry type (e.g., office buildings or fabricated metals).

Warehouse Retail Grocery Office Lodging Health Restauzan Education Other

t




Michigan Commercial Measure Database - Natural Gas

Base Case Factor:

Is the fraction of the end use energy that is applicable for the efficient technology in a given market segment. For example, the forecasted natural gas
sales level for a given end use (e.g., space heating) in a commercial or industrial industry type (e.g., office buildings or fabricated metals).

Restauran

Measure Name Warehouse Retail Grocery Office Lodging Health ¢ Education Other




Michigan Commercial Measure Database - Natural Gas

Savings Factor:
Is the percentage reduction in gas consumption resulting from application of the efficient technology.

Warehouse Retail Grocery Office Lodging Health Restaurant Education Other




Michigan Commercial Measure Database - Natural Gas

Savings Factor:
Is the percentage reduction in gas consumption resulting from application of the efficient technology.

Measure Name Warehouse Retail Grocery Office Lodging Health Restaurant Education Other




Michigan Commercial Measure Database - Natural Gas

Remaining Factor:

Is the fraction of applicable MMBtu sales associated with equipment not yet converted to the natural gas energy efficiency measure; that is, one minus
the fraction of the industry type with energy efficiency measures already installed.

Measure Name Warehouse Retail Grocery Office Lodging Health Restaurant Education Other
Water Heating




Michigan Commercial Measure Database - Natural Gas

Remaining Factor:

Is the fraction of applicable MMBtu sales associated with equipment not yet converted to the natural gas energy efficiency measure; that is, one minus
the fraction of the industry type with energy efficiency measures already installed.

Measure Name Warehouse Retail Grocery Office Lodging Health Restaurant Education Other




Michigan Commercial Measure Database - Natural Gas
Convertible Factor:

Is the fraction of the equipment or practice that is technically feasible for conversion to the efficient technology from an engineering perspective (e.g., it
may not be possible to install a heat recovery water heater at all sites.)

Measure Name Warehouse Retail Grocery Office Lodging Health Restaurant Education Other

Water Heating




Michigan Commercial Measure Database - Natural Gas

Convertible Factor:

Is the fraction of the equipment or practice that is technically feasible for conversion to the efficient technology from an engineering perspective (e.g., it
may not be possible to install a heat recovery water heater at all sites.)

Measure Name Warehouse Retail Grocery Office Lodging Health Restaurant Educati




Michigan Commercial Measure Database - Natural Gas

Natural Gas Measure Sources

Source
Number Source




Michigan Commercial Measure Database - Natural Gas
Measure Savings, Cost and Useful Life, Savings Factor, Remaining Factor Sources
Reference numbers designate source for information from Natural Gas Measure Source List
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Michigan Commercial Measure Database - Natural Gas
Measure Savings, Cost and Useful Life, Savings Factor, Remaining Factor Sources
Reference numbers designate source for information from Natural Gas Measure Source List
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Michigan Industrial Measure Database - Natural Gas

Measure Savings, Cost and Useful Life

DTE (Michigan)
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Michigan Industrial Measure Database - Natural Gas

Measure Savings, Cost and Useful Life
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Michigan Industrial Measure Database - Natural Gas

Base Case Factor:
Is the fraction of the end use energy that is applicable for the efficient technology in a given market segment.

TEXTILE MILL PLASTICS & NONMETALLIC PRIMARY FABRICATED
Measure Name D WOOD PAPER PRINTING PETROLEUM CHEMICALS MACHINERY AUTO MFG. MISC.
PRODUCTS RUBBER MINERAL METALS METALS

Conventional Boiler Use

Process Heating

Facility HVAC




Michigan Industrial Measure Database - Natural Gas

Base Case Factor:
Is the fraction of the end use energy that is applicable for the efficient technology in a given market segment.
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Michigan Industrial Measure Database - Natural Gas

Savings Factor:
Is the percentage reduction in gas consumption resulting from application of the efficient technology.

TEXTILE MILL PLASTICS & NONMETALLIC PRIMARY FABRICATED AUTO
Measure Name FOOD WOOD PAPER PRINTING PETROLEUM CHEMICALS MACHINERY
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Michigan Industrial Measure Database - Natural Gas
Savings Factor:

Is the percentage reduction in gas consumption resulting from application of the efficient technology.
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Michigan Industrial Measure Database - Natural Gas

Remaining Factor:
Is the fraction of applicable sales that are associated with equipment that has not yet been converted to the energy efficiency measure; that is, one minus the fraction of the market segment that already have the energy-efficiency measure installed.

TEXTILE MILL PLASTICS & NONMETALLIC PRIMARY FABRICATED AUTO
Measure Name FOOD WOOD PAPER PRINTING PETROLEUM CHEMICALS MACHINERY
PRODUCTS RUBBER MINERAL METALS METALS MFG.
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Michigan Industrial Measure Database - Natural Gas

Remaining Factor:
Is the fraction of applicable sales that are associated with equipment that has not yet been converted to the energy efficiency measure; that is, one minus the fraction of the market segment that already have the energy-efficiency measure installed.
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PRODUCTS RUBBER MINERAL METALS METALS MFG.
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Michigan Industrial Measure Database - Natural Gas

Convertible Factor:
Is the fraction of the equipment or practice that is technically feasible for conversion to the efficient technology from an engineering perspective (e.g., it may not be possible to install VFDs on all motors in a given market segment).

TEXTILE MILL PLASTICS & NONMETALLIC PRIMARY FABRICATED AUTO
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Conventional Boiler Use

Process Heating

Facility HVAC




Michigan Industrial Measure Database - Natural Gas

Convertible Factor:
Is the fraction of the equipment or practice that is technically feasible for conversion to the efficient technology from an engineering perspective (e.g., it may not be possible to install VFDs on all motors in a given market segment).
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Michigan Industrial Measure Database - Natural Gas

Natural Gas Measure Sources
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Michigan Industrial Measure Database - Natural Gas

Measure Savings, Cost and Useful Life, Savings Factor, Remaining Factor Sources
Reference numbers designate source for information from Natural Gas Source List

Annual
Measure Name MMBTU Cost/Unit
Savings

Effective Savings
Measure Life Factor

Building Envelope

HVAC Controls

Conventional Boiler Use

Process Heating

Remaining
Factor




Michigan Industrial Measure Database - Natural Gas
Measure Savings, Cost and Useful Life, Savings Factor, Remaining Factor Sources
Reference numbers designate source for information from Natural Gas Source List
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General Modeling Assumptions Avoided Costs
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Incremental Annual Residential Electric Energy Savings in the Achievable UCT Potential Scenario, by End Use for DTE Energy
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2016 7,353 115,117 523,753 316,997 283,004 1,246,224 1.1%

2017 8,776 127,301 579,107 350,073 299,868 1,365,125 1.2%
2018 10,530 144,477 637,291 392,069 317,060 1,501,427 1.3%
2019 12,048 158,067 692,668 427,658 333,818 1,624,258 1.5%
2020 13,565 171,658 747,576 463,248 350,170 1,746,218 1.6%
2021 15,080 185,205 801,952 498,761 366,008 1,867,006 1.7%
2022 16,594 198,744 855,782 534,259 381,272 1,986,652 1.8%
2023 18,108 212,276 909,029 569,743 395,907 2,105,062 1.9%
2024 19,621 225,799 961,656 605,212 409,855 2,222,142 1.9%
2025 21,133 239,314 1,013,626 640,667 423,061 2,337,801 2.0%
2026 21,393 245,362 607,788 635,891 421,396 1,931,830 1.7%
2027 22,765 241,044 597,451 634,938 420,040 1,916,238 1.7%
2028 22,718 245,054 547,265 633,986 418,963 1,867,986 1.6%
2029 23,181 242,567 601,880 633,033 418,573 1,919,235 1.6%
2030 23,177 240,082 563,547 632,081 418,486 1,877,373 1.6%
2031 23,172 237,547 531,131 675,218 419,425 1,886,494 1.6%
2032 23,164 235,013 495,097 671,409 420,767 1,845,449 1.6%
2033 23,156 232,479 459,279 684,449 422,478 1,821,840 1.5%
2034 23,148 229,945 437,784 684,345 424,592 1,799,814 1.5%
2035 23,139 227,411 404,253 684,243 427,114 1,766,160 1.5%

Incremental Annual Electric Residential Energy Savings in the Constrained UCT Potential Scenario, by End
Use for DTE Energy

0
A O o OT A

d N Apbplia o 3 O A o 0 N o . ota

2016 3,089 48,350 219,982 133,142 118,865 523,429 0.5%

2017 3,476 50,417 229,354 138,646 118,762 540,654 0.5%
2018 3,945 54,127 238,756 146,885 118,784 562,497 0.5%
2019 4,474 58,698 257,220 158,809 123,962 603,162 0.5%
2020 5,037 63,733 277,559 171,995 130,011 648,335 0.6%
2021 5,536 67,988 294,394 183,093 134,360 685,371 0.6%
2022 5,970 71,505 307,897 192,218 137,176 714,767 0.6%
2023 6,413 75,182 321,952 201,787 140,219 745,553 0.7%
2024 6,845 78,772 335,483 211,134 142,982 775,216 0.7%
2025 7,321 82,906 351,151 221,947 146,561 809,885 0.7%
2026 9,473 108,641 269,115 281,558 186,584 855,371 0.7%
2027 10,459 110,746 274,496 291,720 192,986 880,407 0.8%
2028 10,987 118,515 264,672 306,612 202,622 903,407 0.8%




HVAC Cross- % of Annual
Equipment Cutting
2029 11,496 120,294 298,483 313,933 207,578 951,784 0.8%
2030 12,165 126,018 295,803 331,776 219,661 985,424 0.8%
2031 12,589 129,053 288,548 366,827 227,862 1,024,879 0.9%
2032 13,555 137,523 289,718 392,891 246,222 1,079,909 0.9%
2033 14,404 144,616 285,699 425,769 262,807 1,133,294 1.0%
2034 15,253 151,524 288,481 450,953 279,788 1,185,999 1.0%
2035 16,364 160,821 285,880 483,883 302,046 1,248,993 1.0%




Incremental Annual Commercial Natural Gas Energy Savings (MMBtu) in the Achievable UCT Potential Scenario, by End Use for DTE Energy
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2016 14,775 21,488 338,205 166,059 67,314 607,841 1.6%
2017 14,775 21,488 338,205 166,059 67,314 607,841 1.6%
2018 14,775 21,488 338,205 166,059 67,314 607,841 1.6%
2019 14,775 21,488 338,205 166,059 67,314 607,841 1.6%
2020 14,775 21,488 338,205 166,059 67,314 607,841 1.6%
2021 17,194 21,488 338,205 166,627 67,365 610,878 1.7%
2022 17,194 21,488 338,205 166,627 67,365 610,878 1.7%
2023 17,194 23,198 497,872 166,627 67,365 772,256 2.1%
2024 17,194 23,198 497,872 168,427 67,365 774,056 2.1%
2025 17,194 23,198 497,872 168,427 67,365 774,056 2.1%
2026 12,154 23,198 204,066 156,410 52,931 448,760 1.2%
2027 12,154 23,198 204,066 156,410 52,931 448,760 1.2%
2028 12,154 42,975 204,066 156,410 52,931 468,536 1.3%
2029 12,154 42,975 204,066 156,410 63,190 478,795 1.3%
2030 12,154 44,686 363,732 156,410 63,190 640,173 1.7%
2031 14,572 44,686 542,260 289,054 80,348 970,920 2.5%
2032 14,572 44,686 542,260 290,853 82,885 975,257 2.6%
2033 14,572 44,686 382,594 290,853 83,973 816,678 2.1%
2034 14,572 44,686 382,594 293,446 83,973 819,270 2.1%
2035 14,572 44,686 382,594 295,081 83,973 820,906 2.1%




Incremental Annual Commercial Natural Gas Energy Savings (MMBtu) in the Constrained UCT Potential Scenario, by End Use for DTE Energy
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2016 6,423 9,341 147,025 72,189 29,263 264,241 0.7%
2017 6,441 9,367 147,435 72,390 29,344 264,978 0.7%
2018 6,535 9,504 149,593 73,450 29,774 268,857 0.7%
2019 6,981 10,152 159,787 78,455 31,803 287,178 0.8%
2020 7,478 10,876 171,181 84,050 34,071 307,656 0.8%
2021 9,064 11,328 178,300 87,845 35,515 322,052 0.9%
2022 9,363 11,702 184,182 90,743 36,686 332,676 0.9%
2023 8,289 11,184 240,027 80,332 32,477 372,309 1.0%
2024 8,530 11,509 247,010 83,562 33,422 384,034 1.0%
2025 8,875 11,975 256,997 86,940 34,773 399,560 1.1%
2026 8,966 17,114 150,542 115,386 39,048 331,057 0.9%
2027 9,193 17,548 154,358 118,311 40,038 339,447 0.9%
2028 8,902 31,475 149,458 114,555 38,767 343,156 0.9%
2029 8,923 31,549 149,812 114,826 46,390 351,500 0.9%
2030 7,732 28,428 231,394 99,503 40,200 407,256 1.1%
2031 6,301 19,321 234,457 124,978 34,740 419,796 1.1%
2032 6,566 20,136 244,347 131,061 37,349 439,459 1.1%
2033 7,662 23,495 201,163 152,927 44,152 429,399 1.1%
2034 7,991 24,506 209,813 160,925 46,050 449,285 1.2%
2035 8,384 25,709 220,116 169,768 48,312 472,288 1.2%




Incremental Annual Industrial Natural Gas Energy Savings in the Achievable UCT Potential Scenario, by End Use for DTE
Energy

Year / End Use Process Heating Facility HVAC % of Annual Sales
2016 13,567 9,105 22,672 1.7%
2017 13,567 9,105 22,672 1.7%
2018 13,567 9,105 22,672 1.8%
2019 13,567 9,105 22,672 1.8%
2020 13,567 9,105 22,672 1.8%
2021 17,425 9,302 26,726 2.1%
2022 17,425 9,302 26,726 2.1%
2023 17,425 9,302 26,726 2.1%
2024 17,425 9,302 26,726 2.1%
2025 17,425 9,677 27,102 2.1%
2026 10,724 3,889 14,613 1.2%
2027 10,724 3,889 14,613 1.2%
2028 10,724 3,889 14,613 1.2%
2029 10,724 3,889 14,613 1.2%
2030 10,724 3,889 14,613 1.2%
2031 15,977 10,022 25,999 2.0%
2032 15,977 10,022 25,999 2.0%
2033 15,977 10,367 26,345 2.1%
2034 15,993 11,130 27,124 2.1%
2035 15,993 10,755 26,748 2.1%

Incremental Annual Industrial Natural Gas Energy Savings in the Constrained UCT Potential Scenario, by End
Use for DTE Energy
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2016 5,327 3,575 8,902 0.7%
2017 5,736 3,849 9,585 0.7%
2018 6,166 4,138 10,304 0.8%
2019 6,642 4,457 11,100 0.9%
2020 7,193 4,827 12,019 0.9%
2021 8,668 4,627 13,295 1.1%
2022 8,948 4,777 13,724 1.1%
2023 9,291 4,960 14,251 1.1%
2024 9,590 5,119 14,709 1.2%
2025 9,917 5,508 15,425 1.2%
2026 14,653 5,313 19,966 1.6%
2027 14,868 5,392 20,260 1.6%




‘ Year / End Use Process Heating Facility HVAC Total % of Annual Sales
2028 14,960 5,425 20,385 1.6%
2029 15,235 5,525 20,760 1.6%
2030 15,525 5,630 21,155 1.7%
2031 12,564 7,881 20,444 1.6%
2032 13,167 8,259 21,426 1.7%
2033 13,611 8,832 22,443 1.8%
2034 13,813 9,613 23,426 1.8%
2035 14,561 9,792 24,353 1.9%






