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APPENDIX A

KEY MODELING ASSUMPTIONS

Modeling the Neighborhood Blitz

As described in Chapter EE-4, the “neighborhootd’bis one example of an innovative program strateg
targeting retrofit opportunities in the residentizrket. Low-income households have been the etipi

of comprehensive weatherization program effortS3fbyears, and numerous evaluations of these
programs have demonstrated significant and duexi#egy savings from these efforts. Our analysis
extends the low-income weatherization concept tolow-income programs, and estimates the statewide
achievable potential from a large-scale effort &atherize older housing stock. Such an effort ctakd

the form of geographically-targeted “neighborhotitzes” with highly subsidized measures and turg-ke
measure installation increase uptake. However r gftggram approaches could also be viable.

We used low-income weatherization program evalaagsults to estimate the likely energy savings for
high, medium, and low gas users. Percentage saamegdsighest for the first end user category ane&b
for the last. We also assumed that such an efforldwesult in 15 percent electricity savings, difiet

two thirds of the savings could easily be delivettedugh a comprehensive direct-installation of €FL
Since the intent of such site-intensive progrants iastall as many measures as can be cost-pdtifie
savings and estimated costs are estimated sucthéh@RC is close to unity in all cases, with an
assumption that repair and health-and-safety meassts will be somewhat lower than those found in
low-income programs.

A key aspect of the analysis is an estimate of mamy households such a program could reach in 2012.
The Wisconsin low-income weatherization progranrentty treats about 10,000 households per year,
and is ramping up in anticipation of a significardrease in federal funding. Based on analysis of
staffing levels for the Wisconsin low-income weathation program and discussion with WECC staff,
our estimates assume that an aggressive stateadew-income program could reach about 30,000
households per year n 2012.

Assumptions for Key Measures

CFLS

CFLs currently constitute a substantial proportidthe electricity savings from Wisconsin's Focus o
Energy program, but the landscape is shifting tg@d large retailers such as Wal-Mart aggressively
promote these energy-efficient bulbs. Moreovemf2012 to 2014, new federal standards will phase in
that require general-purpose light bulbs to bed280 percent more efficient than current incandesee

a requirement that some manufacturers claim théyneiet with improved incandescents (though
subsequent to our analysis, one major manufactu@eneral Electric—announced abandoning such
plans).

These factors make it difficult to predict the desitial lighting market in 2012, which is the fiystar of
the phase-in period for the new federal standanly high-wattage bulbs are affected in that yelsot
surprisingly, Delphi respondents varied considgrabtheir opinions as to the baseline market skare
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CFLs in 2012, though the majority opined that fgating market would still be dominated by
incandescents at that time. Accordingly, we modelaténtial for a program-induced 20 percentagetpoin
increase in the CFL market share, though it shbaldoted that—given the increasing baseline market
share for CFLs—achieving such a gain through valgynprograms will likely require upstream market
approaches to avoid significant free ridershipessassociated with consumer incentives.

WHOLE-HOUSE ELECTRICITY-USE FEEDBACK DISPLAY

This measure entails installation of a device tovaresidents to monitor their electricity use éaktime,

thus providing better information about how and whéectricity is being used in the home, and
associated costs. A few studies on the savingsiassd with these devices have been completed, and
more are underway, including one in Wisconsin fuhtieough Focus on Energy. Savings estimates have
ranged as high as 15 percent, but the prepondeddesidence suggests savings of five percentss. le

Our model used four percent savings for this measurd assumes that by 2012, aggressive program
efforts could be placing these devices in approtéiya/5,000 homes per year.

SETBACK THERMOSTATS

Prior research by the Energy Center (and othemg)esied little incremental savings potential from
promoting setback thermostats in homes, becausehooseholds that are inclined to set back the
thermostat already do so. However, a recent stpdysored by GasNetworks showed about 7 +2 percent
savings in households that received a setback twatncompared to a control group. As a way of
reconciling these divergent estimates, we modelegrammable thermostats as having between a two
and three percent average impact on natural gasiogstion.
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APPENDIX B

MEASURE INPUTS

Input Table Definitions

Segment Applicable market segment for the energy efficiemeasure. The residential sector is broken
into four market segments: single family homes (®&#bile homes (MH), small rental (RS, 1-4 units)
and large rental (RL, 5+ units). The commercial entliistrial sectors were segmented by principal
business activity according to CBECS and NAICSgifamtions, respectively.

Market : Equipment market that is applicable to the memsMew Construction (NC), Retrofit, or
Replace on Burnout (ROB).

End Use Major energy end use category (lighting, HVAQ;. ethat applies to the measure.
Measure Short description of the measure.

Base Saturation In the residential sector, the base saturatidhndsiumber of homes that possess the
base technology applicable to the measure. Iredhemercial, industrial and agricultural sectorseba
saturation is expressed in terms of energy rattear &s a percentage of existing building stock. Gdwe
saturation considers the percentage of housing stoenergy consumption for which a conversiorht t
energy-efficient technology is feasible. For examibr a boiler measure in the ‘Office’ segmentéa
saturation represents the percentage of officalimgjlenergy consumption that is used by boilers AND
which is eligible for conversion to a higher eféiocy unit.

EE Saturation: Energy Efficient (EE) saturation is the perceetafihousing units or energy
consumption within the base saturation (as defatmie) that already possesses the energy-efficient
technology.

Technical Savings RateThe percentage of base energy consumption tisatvisd by implementing the
energy-efficient measure.

Measure Useful Life The duration of time for which the measure iseetpd to provide savings, based
on the median lifetime of installed measures aqtessed in years.

Base Annual Market Size Applicable to Measure (GWlor BBtu): The total amount of energy that is
available on an annual basis for applying a speeifiergy saving measure. For the Retrofit markét, t
quantity is a function of the percentage of hontesnergy that is considered to possess or utitieeotise
technology. The ROB market is the product of thesiae of the base technology’s useful life and base
consumption per unit. The NC market is reliant upector population growth rates. The base annual
market size is multiplied by the technical savirge and the ‘Annual Impact of Aggressive Prograims’
determine the annual achievable potential (befueraction).

Delphi Entry (O, L, M, or H) : Measures included in a Delphi survey
are identified with an “O.” Non-Delphi measures weanked low,
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medium, or high potential (L=Low, M=Medium, or H=g) based on a
gualitative assessment of the degree to which agiyeprograms could
‘move’ the marketplace. Non-Delphi measures wen&ed low,
medium, or high potential based on the effectiveelsaturation, current
EE saturation levels, and useful life.

Annual Impact of Aggressive Programs (%) Also referred to as the “achievable factor” ie th
Methodology section of the main report, these pesgges represent the portion of the market thabean
induced to convert to the energy-efficient measunger the most aggressive programs on an annual
basis.

Load Reduction Factor (kW/kWh): Correlates energy savings (kwh) to demand sa\ik\gg. These
factors consider the percentage of demand coincaefith summer months and are sector, segment and
application specific.

TRC Ratio: The ratio of the present value of lifetime savitmgshe total measure cost, given the model’s
global inputs (such as avoided cost, discountaatethe assumed cost of carbon). The total measgte
includes both technology and program administratves.
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Residential Electric Measure Inputs
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SF NC Water Heating New Construction, Improved Plumbing Desi 30% 5% 10% 50 15.2| H 25%| 0.00020 1.38
Space Cooling New Construction, Sub-Slab Ventilation 100%| 10%| 50% 30 8.7 H 25%)| 0.00050 0.61
Other New Construction, Whole-house Electricity-\{ 100% 1% 5% 8 1445 M 13%| 0.00014 0.72
Retrofit |Space Heating ECM Blower Retrofit for Furnace 75%| 15%| 35% 15 1305.7] L 1%| 0.00038 0.80
Heating system fuel switch - Electric to Gas 1% 0%| 100% 40 216.7] H 8%| 0.00000 0.82
Water Heating Drainwater Heat Recovery 26% 1% 16% 14 1517.0] H 8%| 0.00020 0.63
Faucet aerator (3 per home) 21%| 40%| 15% 9 60.7[ M 5%| 0.00020 0.43
Hot Water Demand Recirculation 28%[ 21% 4% 15 1415.9| H 8%| 0.00020 0.30
Low Flow Showerhead 28%| 10%| 15% 9 708.0 M 5%]| 0.00020 4.74
Pipe Wrap 28%| 18% 4% 10 14159 M 5%]| 0.00020 1.50
Shower Controls (Shower Start Technology) 28% 0%| 10% 10 566.4] M 5%| 0.00020 1.45
Water Heater Blanket 28%| 21% 4% 10 14159 M 5%]| 0.00020 1.35
Space Cooling CAC Tune-Up 73%|  47% 5% 10 949.2| H 8%| 0.00333 0.41
Room A/C Turn In 1% 0%]| 100% 9 6.1 L 1%| 0.00333 7.83
Whole House Fan 73%|  20% 5% 10 949.2| M 5%| 0.00333 0.25
Other Whole House Green Switch 100% 0% 5% 12| 14448.0| M 5%| 0.00014 0.32
Whole-house Electricity-Use Feedback Disp 100% 1% 3% 8| 14448.0| M 5%| 0.00014 1.03
Lighting Exterior Lighting Controls 75%| 50%| 50% 12 487.6] L 1%| 0.00000 2.30
High Efficiency Lighting Fixtures 25%| 25%| 66% 14 2600.6] L 1%| 0.00007 2.00
Home Appliance Second Freezer Turn In 5% 0%| 100% 5 55.9( M 4%| 0.00007 1.17
Second Refrigerator Turn In 22% 0%| 100% 5 3109 M 1%| 0.00007 141
Smart Power Strip 100%| 25%| 37% 5 349.6] M 5%| 0.00014 0.48
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SF ROB Space Heating ECM Furnace 75%| 15%| 50% 15 124.6] M 25%| 0.00038 1.30
Water Heating Efficient Electric Water Heater 30% 8% 5% 13 131.9( H 25%| 0.00020 2.18
Energy Star Clothes Washer (w/ Elec. WH & 26%| 17%| 40% 14 489 O 10%| 0.00020 2.16
Energy Star Clothes Washer (w/ Elec. WH & 1%| 17%| 60% 14 0.7] M 10%| 0.00020 1.68
Energy Star Dishwasher (Electric Water Heq 13%| 22%| 29% 12 8.2 L 4%| 0.00020 3.86
Heat Pump Water Heater 28% 5% 55% 20 85.0] M 5%| 0.00020 191
Water Heater fuel switch 11% 0%| 100% 15 42.6| M 1%| 0.00020 0.86
Space Cooling 2-Stage Central AC 73% 5%| 15% 20 57.0[ H 25%)| 0.00333 0.59
Ceiling Fan Efficiency Upgrade 63%| 40%| 20% 10 29.5( M 13%| 0.00333 0.92
Cool Roof 75% 5% 5% 15 748 M 13%| 0.00333 0.12
Ductless mini-split Equipment Upgrade 10% 1% 30% 14 94| M 10%| 0.00333 0.21
Energy Star Room A/C 11%| 25% 9% 9 8.1 M 13%| 0.00333 0.33
High Efficiency Central AC (Tier 1) 73% 8% 7% 20 443 M 15%| 0.00333 0.40
High Efficiency Central AC (Tier 2) 73% 8%| 13% 20 443 M 15%| 0.00333 0.37
Lighting CFL Bulbs, purchased replacement (2012) 100%| 20%| 66% 6 467.00 M 20%| 0.00007 2.72
LED Bulbs, purchased replacement (2012) 100% 1%| 84% 20 467.0) M 10%]| 0.00007 2.09
LED Bulbs, purchased replacement (2018) 100% 1% 77% 30 189.7] M 0%| 0.00007 1.75
LED Exterior Lighting 75% 0%| 18%| 14.63 38.2| L 4%| 0.00000 0.11
LED Holiday Lighting 75%| 10%[ 86% 9 37 H 25%| 0.00000 0.91
Home Appliance Convection Oven 63%| 15%| 20% 14 54.1f H 25%| 0.00027 0.26
Dryer Fuel Switch 59% 0%]| 100% 12 99.8[ L 4%| 0.00027 1.86
Dryer With Moisture Sensor 74%| 15%| 15% 12 79.8[ H 25%| 0.00027 1.58
Energy Star Compliant Chest Freezer 36%| 13%| 10% 20 139 H 25%| 0.00007 0.83
Energy Star Compliant Personal Computer 72%| 25%| 25% 7 27.8[ L 4%| 0.00014 2.23
Energy Star Compliant Side-by-Side Refrige 20%| 18%| 20% 19 12.7] H 20%]| 0.00007 0.73
Energy Star Compliant Top/Bottom-Freezer 90%| 18%| 20% 19 414 M 20%]| 0.00007 0.89
Energy Star Compliant Upright Freezer (Mai| 25%| 13%| 10% 20 10.6] M 20%]| 0.00007 0.93
Energy Star Dehumidifer 64%| 10%| 22% 12 51.8[ L 4%| 0.00050 2.61
Heat Pump Clothes Dryer 74% 0%| 40% 15 65.6] L 4%| 0.00027 0.87
Home Electronics Efficiency Upgrade (Enerd 100%| 15%| 25% 8 975 M 13%| 0.00014 4.54
Induction Cooktop 63%| 10%| 13% 12 543 H 25%| 0.00027 0.08
Range/Oven Fuel Switch 52% 0%]| 100% 15 720 L 4%]| 0.00027 2.05

Energy Center of Wisconsin B-4 Appendix B



Wisconsin Energy Efficiency and Renewable Energy Potential Study

Energy Center of Wisconsin

Residential Electric Measure Inputs
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RS NC Water Heating New Construction, Improved Plumbing Desi 25% 5% 10% 50 3.6/ H 13%| 0.00020 1.25
Retrofit |Space Heating ECM Blower Retrofit for Furnace 80% 5% 25% 15 436.7] L 1%| 0.00038 0.59
Heating system fuel switch - Electric to Gas 5% 0%| 100% 40 184.3[ H 4%| 0.00000 0.64
Water Heating Drainwater Heat Recovery 23% 1% 16% 14 377.6] H 4%| 0.00020 0.60
Faucet aerator (2 per home) 18%| 40%| 15% 9 23.2[ M 3%| 0.00020 0.87
Hot Water Demand Recirculation 24%|  21% 4% 15 362.5| H 4%| 0.00020 0.28
Low Flow Showerhead 24%| 10%| 15% 9 181.3| M 3%| 0.00020 5.39
Pipe Wrap 24%|  30% 4% 10 362.5| M 3%/ 0.00020 1.44
Shower Controls (Shower Start Technology) 24% 0%| 10% 10 1449 M 3%| 0.00020 1.40
Water Heater Blanket 24%|  21% 4% 10 362.5| M 3%/ 0.00020 1.86
Space Cooling CAC Tune-Up 14%| 47% 5% 10 57.1] H 4%| 0.00333 0.40
Room A/C Turn In 22% 0%| 100% 9 23.6] L 1%| 0.00333 6.85
Whole House Fan 14%| 20% 5% 10 38.1] M 3%| 0.00333 0.25
Other Whole House Green Switch 100% 0% 5% 12 4530.7| M 3%| 0.00014 0.32
Lighting Common Area Lighting Improvements in Mu 25%| 20%| 66% 6.85 115.1] H 10%| 0.00007 1.60
Exit Lighting Improvements in Multifamily 15%| 20%| 66%| 6.85 104 M 3%| 0.00011 0.79
Exterior Lighting Controls 60%| 15%| 50% 12 110.5] L 1%| 0.00000 4.06
High Efficiency Lighting Fixtures 25%| 25%| 66% 14 621.4] L 1%| 0.00007 1.91
Home Appliance Second Freezer Turn In 1% 0%| 100% 5 35| M 4%| 0.00007 1.15
Second Refrigerator Turn In 3% 0%| 100% 5 11.5| M 1%| 0.00007 1.23
Smart Power Strip 100%| 25%| 37% 5 109.6 M 3%| 0.00014 0.47
ROB Space Heating ECM Furnace 80% 5% 50% 15 423 M 13%| 0.00038 1.30
Water Heating Efficient Electric Water Heater 25% 8% 5% 13 32.8[ H 13%| 0.00020 2.88
Energy Star Clothes Washer (w/ Elec. WH & 23%| 10%| 40% 14 10.3| M 10%| 0.00020 2.16
Energy Star Clothes Washer (w/ Elec. WH & 2%| 10%| 60% 14 03] M 10%| 0.00020 1.68
Energy Star Dishwasher (Electric Water Hed 24%|  22%| 52% 12 26| L 2%| 0.00020 3.82
Heat Pump Water Heater 24% 0% 55% 20 2171 M 3%| 0.00020 2.53
Water Heater fuel switch 4% 0%| 100% 15 46| M 1%| 0.00020 0.83
Space Cooling 2-Stage Central AC 14% 2%| 15% 20 34| H 13%| 0.00333 0.59
Ceiling Fan Efficiency Upgrade 10%| 40%| 20% 10 15| M 6%| 0.00333 0.91
Cool Roof 75% 5% 6% 15 156 M 6%| 0.00333 0.15
Ductless mini-split Equipment Upgrade 14% 1%| 30% 14 31 M 10%| 0.00333 0.16
Energy Star Room A/C 60%| 25% 9% 9 7.8 M 6%| 0.00333 0.18
High Efficiency Central AC (Tier 1) 14% 8% 7% 20 23| M 8%| 0.00333 0.33
High Efficiency Central AC (Tier 2) 14% 8%| 13% 20 23 M 8%| 0.00333 0.31
Lighting CFL Bulbs, purchased replacement (2012) 100%| 15%| 66% 6 744 M 20%| 0.00007 2.72
LED Bulbs, purchased replacement (2012) 100% 1%| 84% 20 744 M 10%]| 0.00007 2.09
LED Bulbs, purchased replacement (2018) 100% 1% 77% 30 279 M 0%| 0.00007 1.62
LED Exterior Lighting 60% 0%| 26%| 14.63 8.7 L 2%/ 0.00000 0.22
LED Holiday Lighting 60%| 10%| 86% 9 0.7] H 13%( 0.00000 0.91
Home Appliance Convection Oven 50% 5% 20% 14 135 H 13%| 0.00027 0.25
Dryer Fuel Switch 59% 0%| 100% 12 238| L 2%| 0.00027 1.50
Dryer With Moisture Sensor 74%| 15%| 15% 12 143 H 13%| 0.00027 0.94
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Home Appliance Energy Star Compliant Chest Freezer . 0.00007]  0.82]
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RS ROB Home Appliance Energy Star Compliant Personal Computer 72%|  25%| 25% 7 89| L 2%| 0.00014 2.23
Energy Star Compliant Side-by-Side Refrige 8%| 15%| 20% 19 1.6] M 20%| 0.00007 0.72
Energy Star Compliant Top/Bottom-Freezer 92%| 15%| 20% 19 13.3] M 20%| 0.00007 0.88
Energy Star Compliant Upright Freezer (Mai| 7% 7%| 10% 20 09| M 20%| 0.00007 0.91
Energy Star Dehumidifer 4%| 10%| 13% 12 07 L 2%| 0.00050 1.20
Heat Pump Clothes Dryer 74% 0%| 40% 15 11.8] L 2%| 0.00027 0.51
Home Electronics Efficiency Upgrade (Enerd 100%| 15%| 25% 8 233 M 6%| 0.00014 4.08
Induction Cooktop 49%| 10%| 13% 12 13.2| H 13%| 0.00027 0.08
Range/Oven Fuel Switch 52% 0%]| 100% 15 17.2) L 2%| 0.00027 1.34
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RL NC Water Heating New Construction, Improved Plumbing Desi 20% 5% 20% 50 15| H 13%| 0.00020 3.19
Retrofit |Space Heating ECM Blower Retrofit for Furnace 15% 5% 25% 15 41.7] L 1%| 0.00038 0.44
Heating system fuel switch - Electric to Gas 10% 0%| 100% 40 165.0f H 4%| 0.00000 0.60
Water Heating Drainwater Heat Recovery 10% 1% 16% 14 164.4| H 4%| 0.00020 0.88
Faucet aerator (2 per home) 24%|  40%| 15% 9 211 M 3%| 0.00020 0.83
Hot Water Demand Recirculation 32%[ 21% 4% 15 263.1] H 4%| 0.00020 0.21
Low Flow Showerhead 32%| 10%| 15% 9 130.7] M 3%| 0.00020 4.34
Pipe Wrap 32%[ 21% 4% 10 263.1] M 3%/ 0.00020 1.10
Shower Controls (Shower Start Technology) 32% 0%| 10% 10 104.6] M 3%| 0.00020 1.08
Water Heater Blanket 32% 7% 4% 10 263.1] M 3%/ 0.00020 6.43
Space Cooling CAC Tune-Up 6%| 47% 5% 10 178 H 4%| 0.00333 0.41
Room A/C Turn In 3% 0%| 100% 9 4.0] L 1%| 0.00333 10.02
Other Whole House Green Switch 100% 0% 5% 12 1877.6| M 3%| 0.00014 0.18
Lighting Common Area Lighting Improvements in Mu 95%| 75%| 40% 6.85 156.7] H 10%]| 0.00007 1.44
Exit Lighting Improvements in Multifamily 95%| 75%| 30%| 6.85 313[ M 3%| 0.00011 0.52
Exterior Lighting Controls 75%| 50%| 50% 12 247 L 1%| 0.00000 1.80
High Efficiency Lighting Fixtures 25%| 25%| 66% 14 237.5] L 1%| 0.00007 2.26
Home Appliance Second Freezer Turn In 0% 0%| 100% 5 0.0[ L 1%| 0.00007 1.17
Second Refrigerator Turn In 3% 0%| 100% 5 9.7 M 1%| 0.00007 141
Smart Power Strip 100%| 25%| 37% 5 79.8| M 3%| 0.00014 0.48
ROB Space Heating ECM Furnace 15% 5% 50% 15 57 M 13%| 0.00038 1.30
Water Heating Efficient Electric Water Heater 20% 8% 5% 13 143 H 13%| 0.00020 2.32
Energy Star Clothes Washer (w/ Elec. WH & 23% 5%| 40% 14 4.0[ M 10%| 0.00020 3.65
Energy Star Clothes Washer (w/ Elec. WH & 2% 5% 60% 14 0.1 M 10%| 0.00020 3.18
Energy Star Dishwasher (Electric Water Hed 32%|  22%| 29% 12 15 L 2%| 0.00020 1.64
Heat Pump Water Heater 32% 0% 55% 20 15.8]| M 3%| 0.00020 2.04
Water Heater fuel switch 5% 0%| 100% 15 32[ M 1%| 0.00020 0.65
Space Cooling 2-Stage Central AC 6% 1%| 15% 20 0.5 H 13%| 0.00333 0.30
Ceiling Fan Efficiency Upgrade 6%| 40%| 20% 10 0.6 M 6%| 0.00333 0.92
Cool Roof 80% 5% 6% 15 8.1 M 6%| 0.00333 0.80
Ductless mini-split Equipment Upgrade 70% 1% 30% 14 75| M 10%| 0.00333 0.11
Energy Star Room A/C 68%| 25% 9% 9 109 M 6%| 0.00333 0.31
High Efficiency Central AC (Tier 1) 6% 8% 7% 20 0.5 M 8%| 0.00333 0.23
High Efficiency Central AC (Tier 2) 6% 8%| 13% 20 0.5 M 8%| 0.00333 0.21
Lighting CFL Bulbs, purchased replacement (2012) 100%| 15%| 66% 6 40.0| M 20%]| 0.00007 2.72
LED Bulbs, purchased replacement (2012) 100% 1%| 84% 20 40.0| M 10%]| 0.00007 1.25
LED Bulbs, purchased replacement (2018) 100% 1% 77% 30 16.7] M 0%| 0.00007 141
LED Exterior Lighting 75% 0%| 18%| 14.63 19| L 2%/ 0.00000 0.29
LED Holiday Lighting 50%| 10%| 86% 9 03| H 13%( 0.00000 0.91
Home Appliance Convection Oven 80% 5% 20% 14 15.7] H 13%| 0.00027 0.26
Dryer Fuel Switch 59% 0%| 100% 12 9.1 L 2%| 0.00027 0.69
Dryer With Moisture Sensor 74%| 15%| 15% 12 73] H 13%| 0.00027 0.68
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RL ROB Home Appliance Energy Star Compliant Chest Freezer 4% 7%|  10% 20 04 H 20%| 0.00007 0.83
Energy Star Compliant Personal Computer 72%|  25%| 25% 7 6.4] L 2%| 0.00014 2.23
Energy Star Compliant Side-by-Side Refrige 2%| 15%| 20% 19 0.2[ M 20%| 0.00007 0.64
Energy Star Compliant Top/Bottom-Freezer 98%| 15%| 20% 19 82| M 20%| 0.00007 0.67
Energy Star Compliant Upright Freezer (Mai| 3% 7%| 10% 20 03] M 20%| 0.00007 0.93
Energy Star Dehumidifer 4%| 10%| 13% 12 05 L 2%| 0.00050 1.20
Heat Pump Clothes Dryer 74% 0%| 40% 15 6.0 L 2%| 0.00027 0.36
Home Electronics Efficiency Upgrade (Enerd 100%| 15%| 25% 8 145 M 6%| 0.00014 3.54
Induction Cooktop 78%| 10%| 13% 12 153| H 13%| 0.00027 0.08
Range/Oven Fuel Switch 16% 0%]| 100% 15 8.1 L 2%| 0.00027 1.07
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MH Retrofit |Space Heating ECM Blower Retrofit for Furnace 80% 0%| 25% 15 529 L 1%| 0.00038 0.36
Heating system fuel switch - Electric to Gas 3% 0%| 100% 40 317 H 8%| 0.00000 0.69
Water Heating Faucet aerator (2 per home) 43%|  40%| 15% 9 10.5| M 5%| 0.00020 0.87
Hot Water Demand Recirculation 57%| 21% 4% 15 175.8| H 8%| 0.00020 0.30
Low Flow Showerhead 57%| 10%| 15% 9 879 M 5%/ 0.00020 4.74
Pipe Wrap 57%| 18% 4% 10 175.8[ M 5%| 0.00020 1.50
Shower Controls (Shower Start Technology) 57% 0%| 10% 10 703 M 5%| 0.00020 1.45
Water Heater Blanket 57%| 21% 4% 10 1758 M 5%/ 0.00020 1.35
Space Cooling CAC Tune-Up 44%[  47% 5% 10 31.0| H 8%| 0.00333 0.37
Room A/C Turn In 14% 0%| 100% 9 52 L 1%| 0.00333 7.83
Other Whole House Green Switch 100% 0% 5% 12 7929 M 5%| 0.00014 0.29
Whole-house Electricity-Use Feedback Disp 100% 1% 3% 8 704.8| M 5%| 0.00014 0.78
Lighting Exterior Lighting Controls 75%| 50%| 50% 12 26.4( L 1%| 0.00000 2.10
High Efficiency Lighting Fixtures 25%| 25%| 66% 14 118.9] L 1%| 0.00007 1.60
Home Appliance Second Freezer Turn In 1% 0%| 100% 5 0.7 M 4%| 0.00007 1.17
Second Refrigerator Turn In 10% 0%| 100% 5 75| M 1%| 0.00007 1.26
Smart Power Strip 100%| 25%| 37% 5 213 M 5%/ 0.00014 0.48
ROB Space Heating ECM Furnace 80% 0% 50% 15 8.1 M 25%|( 0.00038 1.30
Water Heating Efficient Electric Water Heater 60% 8% 5% 13 16.1] H 25%| 0.00020 2.18
Energy Star Clothes Washer (w/ Elec. WH & 28%| 17%| 40% 14 32| M 10%| 0.00020 2.16
Energy Star Clothes Washer (w/ Elec. WH & 1%| 17%| 60% 14 0.0l M 10%| 0.00020 1.68
Energy Star Dishwasher (Electric Water Hed 27%|  22%| 29% 13 10| L 4%| 0.00020 3.99
Heat Pump Water Heater 57% 0% 55% 20 10.5| M 5%| 0.00020 191
Water Heater fuel switch 9% 0%| 100% 15 21 M 1%| 0.00020 0.86
Space Cooling 2-Stage Central AC 44% 5%| 15% 20 21| H 25%)| 0.00333 0.59
Ceiling Fan Efficiency Upgrade 44%|  40%| 20% 10 13| M 13%| 0.00333 0.92
Cool Roof 50% 5%| 10% 15 27( M 13%| 0.00333 0.23
Ductless mini-split Equipment Upgrade 44% 1%| 30% 14 22| M 10%| 0.00333 0.19
Energy Star Room A/C 35%| 25% 9% 9 1.6 M 13%| 0.00333 0.33
High Efficiency Central AC (Tier 1) 44% 8% 7% 20 1.4 M 15%| 0.00333 0.34
High Efficiency Central AC (Tier 2) 44% 8%| 13% 20 1.4 M 15%]| 0.00333 0.32
Lighting CFL Bulbs, purchased replacement (2012) 100%| 15%| 66% 6 214 M 20%| 0.00007 2.72
LED Bulbs, purchased replacement (2012) 100% 1%| 84% 20 214 M 10%]| 0.00007 2.29
LED Bulbs, purchased replacement (2018) 100% 1% 77% 30 89| M 0%| 0.00007 1.89
LED Exterior Lighting 75% 0% 7%| 14.63 21 L 4%| 0.00000 0.04
LED Holiday Lighting 75%| 10%| 86% 9 02| H 25%( 0.00000 0.91
Home Appliance Convection Oven 63% 5% 20% 14 33 H 25%| 0.00027 0.26
Dryer Fuel Switch 50% 0%| 100% 12 3.8 L 4%| 0.00027 1.50
Dryer With Moisture Sensor 62%| 15%| 15% 12 31 H 25%| 0.00027 1.22
Energy Star Compliant Chest Freezer 23% 5% 10% 20 0.5 H 25%| 0.00007 0.83
Energy Star Compliant Personal Computer 72%|  25%| 25% 7 1.7] L 4%| 0.00014 2.23
Energy Star Compliant Side-by-Side Refrige 12%| 15%| 20% 19 0.5 M 20%| 0.00007 0.73
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MH ROB Home Appliance Energy Star Compliant Top/Bottom-Freezer 85%| 15%| 20% 19 24| M 20%| 0.00007 0.89
Energy Star Compliant Upright Freezer (Mai| 17% 5% 10% 20 04| M 20%]| 0.00007 0.93
Energy Star Dehumidifer 25%| 10%| 13% 12 0.8 L 4%| 0.00050 1.20
Heat Pump Clothes Dryer 62% 0%| 40% 15 25 L 4%| 0.00027 0.66
Home Electronics Efficiency Upgrade (Enerd 100%| 15%| 25% 8 59| M 13%| 0.00014 4.54
Induction Cooktop 63%| 10%| 13% 12 33| H 25%| 0.00027 0.08
Range/Oven Fuel Switch 28% 0%]| 100% 15 18] L 4%| 0.00027 1.34
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SF NC Space Heating New Construction (beyond Energy Star) - Gas or 100%| 2%| 25% 50 1,445 o 10% 1.49
New Construction (Energy Star) - Gas or LP Heat 100%| 6%]| 10% 50 1,445 (@] 15% 1.32
New Construction (Passivhaus level) -Gas or LP H 100%| 0%| 80% 50 1,445 o 2% 0.99
Water Heating Improved Plumbing Layout - Gas Heat 70%| 5%| 15% 50 228 H 25% 1.11
Retrofit Space Heating Boiler Controls-Gas 10%| 20% 5% 10 11,558 M 5% 0.86
Energy Efficient Windows 80%]| 28%| 10% 30 92,467 L 1% 0.15
Heat Recovery Ventilator 1%| 70%| 13% 20 1,156 M 5% 0.63
HVAC Tune-Up (Gas Heat) 80%)]| 50% 1% 5 92,467 M 5% 0.20
Programmable Thermostats - gas boiler 10%| 50% 3% 10 11,558 L 1% 1.86
Programmable Thermostats - gas furnace 70%| 50% 2% 10 80,909 L 1% 1.34
Shell upgrades during remodeling 80%| 25%| 10% 40 92,467 L 1% 0.88
Storm Windows 27%| 95%| 12% 20 30,822 o 1% 0.70
Zoning controls 70%| 20% 3% 15 80,909 M 5% 0.28
Duct Sealing (Outside Conditioned Space)- gas 10%| 5% 3% 15 11,558 L 1% 0.88
Water Heating Drainwater heat recovery 67%| 0%| 16% 40 22,756 H 8% 0.89
Faucet aerator (Gas DHW) 53%| 40%| 15% 9 1,416 M 5% 0.50
Hot Water Demand Recirulation 70%( 0% 5% 15 22,756 H 8% 0.24
Low Flow Showerhead (w/ Gas DHW) 70%| 51%| 15% 9 11,428 M 5% 4.53
Pipe Wrap - gas DHW 70%| 42% 1% 15 22,756 M 5% 0.46
Shower controls 70%| 0%| 10% 10 7,080 M 5% 0.95
Water heater tank wrap - Gas 28%| 0% 1% 10 9,102 M 5% 0.29
Wx Weatherization/direct install (High gas usage) 20%| 25%| 20% 40 39,010 [¢] 2% 1.09
Weatherization/direct install (Low gas usage) 20%| 60%| 10% 40 14,448 o 2% 1.03
Weatherization/direct install (Medium gas usage) 40%| 35%| 15% 40 46,234 [e] 2% 1.04
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SF ROB Space Heating Cold Climate Heat Pump 80%| 0%| 100% 20 5,548 o 10% 0.11
Dual Fuel Heat Pump 10%| 0%| 40% 18 758 (@] 10% 0.81
Gas Absorption Heat Pump - Nat Gas 80%| 0%| 51% 20 5,548 [¢] 0% 0.97
Ground Source Heat Pump 80%)| 5%]| 100% 20 5,548 (@] 10% 0.55
High Efficiency Boiler w/ indirect DHW 10%| 3%| 15% 20 728 M 13% 1.14
High Efficiency Furnace - Natural Gas 70%| 76%| 12% 20 5,097 [¢] 1% 2.21
Water Heating Energy Star Clothes Washer (w/ Gas WH & Elec. 48%| 17%| 45% 11 238 [e) 10% 1.35
Energy Star Clothes Washer (w/ Gas WH & Gas D| 24%)| 17%]| 35% 11 259 (@] 10% 1.04
Energy Star Dishwasher (w/Gas DHW) 46%| 38%| 67% 11 126 L 4% 3.31
Gas-Condensing Water Heater - Natural Gas (EFH 70%| 0%]| 28% 15 1,745 [¢] 10% 0.90
Heat pump water heater replacement for gas wate 70%| 1%| 100% 20 1,365 [e) 3% 0.77
High Efficiency Water Heater - Natural Gas (EF=0| 70%| 2% 7% 13 1,978 (@] 10% 0.43
High Efficiency Water Heater - Natural Gas (EF=0 70%| 0%| 14% 13 1,978 [e) 10% 0.77
Indirect-fired domestic water heater - NG boiler w/ 15%| 0%| 28% 20 293 M 13% 0.94
Whole-House Tankless Water Heater (Gas or LP) 70%| 2%| 30% 20 1,365 [e) 5% 0.70
Home Appliance [Modulating Gas Dryer 25%| 0%| 20% 11 146 H 25% 0.22

B-13

Appendices

Appendix B



Wisconsin Energy Efficiency and Renewable Energy Potential Study

Residential Gas Measure Inputs

Annual Impact of Aggressive Programs (%)

Energy Center of Wisconsin

B-14

— 8
2} 2
s S
= g
= s
=3 < <
o > —~ (0] —
z g | 5| =
5] © & - s
& c | 5 g :
T |g| 5| 2 g5 | =
5 < < = 2
E sl 2| 8| 25 | ¢
g S| d | 2 g 8 2
S © = c = = 2
= o kS 5 = o c o L 3
el 2 3 s |&|E| 3| 338 | & &
2 5 § g |w| 8| 8| 28 | 8 £
& = End Use = & ] £ = &= a =
RS [NC Space Heating New Construction (beyond Energy Star) - Gas or 100%| 0%| 25% 50 453 [e) 5% 1.26
New Construction (Energy Star) - Gas or LP Heat 100%| 0%]| 10% 50 453 (@] 8% 1.50
New Construction (Passivhaus level) -Gas or LP H 100%| 0%| 80% 50 453 [e) 1% 0.64
Water Heating Improved Plumbing Layout - Gas Heat 70%| 5%| 15% 50 48 H 13% 0.76
Retrofit Space Heating Boiler Controls-Gas 5%| 20%| 11% 10 1,662 M 3% 2.39
Energy Efficient Windows 65%)| 25%]| 10% 30 21,602 L 1% 0.18
HVAC Tune-Up (Gas Heat) 92%| 46% 1% 5 30,575 M 3% 0.18
Programmable Thermostats - gas boiler 5%| 40% 2% 10 1,726 L 1% 1.21
Programmable Thermostats - gas furnace 85%| 40% 3% 10 29,344 L 1% 1.81
Shell upgrades during remodeling 80%| 25%| 10% 40 27,618 L 1% 0.94
Storm Windows 65%)| 90%| 12% 20 21,602 [e] 1% 0.64
Duct Sealing (Outside Conditioned Space)- gas 15%| 15% 3% 15 4,985 L 1% 0.80
Water Heating Drainwater heat recovery 67%| 0%| 16% 40 6,670 H 4% 1.21
Faucet aerator (Gas DHW) 53%| 40%| 15% 9 459 M 3% 0.75
Hot Water Demand Recirulation 70%( 0% 5% 15 6,670 H 4% 0.22
Low Flow Showerhead (w/ Gas DHW) 70%| 38%| 15% 9 3,319 M 3% 4.96
Pipe Wrap - gas DHW 70% 0% 1% 15 6,670 M 3% 0.43
Shower controls 70%| 0%| 10% 10 2,255 M 3% 0.95
Water heater tank wrap - Gas 28%| 0% 1% 10 2,668 M 3% 0.27
Wx Weatherization/direct install (High gas usage) 23%| 25%| 20% 40 11,392 [¢] 2% 1.08
Weatherization/direct install (Low gas usage) 23%| 60%| 10% 40 4,143 [e) 2% 1.03
Weatherization/direct install (Medium gas usage) 45%| 35%| 15% 40 14,499 [¢] 2% 1.04
ROB Space Heating Cold Climate Heat Pump 85%| 0%| 100% 20 1,695 [e) 5% 0.20
Dual Fuel Heat Pump 85%| 1%| 40% 18 1,852 o 5% 0.56
Efficient Steam Boiler (MF) - gas 3%| 0% 9% 25 42 M 6% 1.83
Ground Source Heat Pump 85%| 1%]| 100% 20 1,695 (@] 5% 0.50
High Efficiency Boiler w/ indirect DHW 5%| 13%| 15% 20 100 M 6% 1.40
High Efficiency Furnace - Natural Gas 85%| 15%| 12% 20 1,695 [¢] 1% 2.77
Water Heating Energy Star Clothes Washer (w/ Gas WH & Elec. 51%| 10%| 45% 11 59 [e) 10% 1.33
Energy Star Clothes Washer (w/ Gas WH & Gas D| 9%| 10%| 35% 11 16 (@] 10% 1.03
Energy Star Dishwasher (w/Gas DHW) 35%| 17%| 67% 11 31 L 2% 3.31
Gas-Condensing Water Heater - Natural Gas (EFH 70%| 3%| 28% 15 511 (@] 10% 0.83
Heat pump water heater replacement for gas wate 70%| 0%| 100% 20 400 [e) 1% 0.75
High Efficiency Water Heater - Natural Gas (EF=0| 70%| 3% 7% 13 580 (@] 10% 0.39
High Efficiency Water Heater - Natural Gas (EF=0 70%| 3%| 14% 13 580 [e) 10% 0.71
Indirect-fired domestic water heater - NG boiler w/ 5%| 3%| 28% 20 29 M 6% 0.88
Whole-House Tankless Water Heater (Gas or LP) 70%| 0%| 30% 20 400 [e) 5% 0.65
Home Appliance [Modulating Gas Dryer 10%| 0%| 20% 11 14 H 13% 0.22
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RL NC Space Heating New Construction (beyond Energy Star) - Gas or 100%| 0%| 25% 50 157 [e) 5% 0.68
New Construction (Energy Star) - Gas or LP Heat 100%| 0%]| 10% 50 157 (@] 8% 1.33
New Construction (Passivhaus level) -Gas or LP H 100%| 0%| 80% 50 157 [e) 1% 0.32
Water Heating Improved Plumbing Layout - Gas Heat 70%| 5%| 15% 50 36 H 13% 0.80
Retrofit Space Heating Boiler Controls-Gas 50%| 40%| 11% 10 6,266 M 3% 7.20
Energy Efficient Windows 80%]| 50%]| 20% 30 10,026 L 1% 0.31
Heat Recovery Ventilator - Buildings that exhaust 30%| 20% 7% 20 3,760 M 3% 0.56
HVAC Tune-Up (Gas Heat) 70%)| 50% 1% 5 8,773 M 3% 0.10
Mainline Air vent (MF) - gas 10%| 25% 8% 30 1,253 M 3% 4.52
Programmable Thermostats - gas boiler 50%)| 42% 2% 10 6,266 L 1% 0.63
Programmable Thermostats - gas furnace 15%| 42% 2% 10 1,880 L 1% 0.66
Shell upgrades during remodeling 65%)| 80%]| 10% 40 8,575 L 1% 0.99
Storm Windows 50%)| 80%| 12% 20 6,266 [¢] 1% 0.34
Thermostatic vents (MF) - gas 10%| 50% 5% 20 1,253 M 3% 0.95
Duct Sealing (Outside Conditioned Space)- gas 1%| 10% 5% 15 94 L 1% 0.68
Water Heating Drainwater heat recovery 49%| 0%| 16% 40 3,648 H 4% 1.22
Faucet aerator (Gas DHW) 53%| 40%| 15% 9 219 M 3% 0.50
Low Flow Showerhead (w/ Gas DHW) 70%| 38%| 15% 9 1,824 M 3% 4.04
Pipe Wrap - gas DHW 70% 0% 1% 15 3,648 M 3% 0.64
Shower controls 70%| 0%| 10% 10 1,431 M 3% 0.85
Water heater tank wrap - Gas 7%| 0% 1% 10 365 M 3% 1.17
Wx Weatherization/direct install (High gas usage) 18%| 80%]| 10% 40 3,463 [¢] 2% 1.06
Weatherization/direct install (Low gas usage) 18%| 90% 5% 40 1,154 [e) 2% 1.03
Weatherization/direct install (Medium gas usage) 35%| 85% 8% 40 4,617 [¢] 2% 1.04
ROB Space Heating Cold Climate Heat Pump 15%| 0%]| 100% 20 113 [e) 5% 0.11
Dual Fuel Heat Pump 15%| 0%| 40% 18 123 0] 5% 0.32
Efficient Steam Boiler (MF) - gas 10%| 10% 2% 25 63 M 6% 0.24
Ground Source Heat Pump 15%| 0%]| 100% 20 113 [¢] 5% 0.28
High Efficiency Boiler w/ indirect DHW 40%| 10%| 15% 20 301 M 6% 0.77
High Efficiency Furnace - Natural Gas 15%| 40%| 12% 20 113 [¢] 1% 1.63
Water Heating Energy Star Clothes Washer (w/ Gas WH & Elec. 51%| 5%| 45% 11 24 [e) 10% 2.66
Energy Star Clothes Washer (w/ Gas WH & Gas D| 9%| 5%| 35% 11 9 (@] 10% 1.99
Energy Star Dishwasher (w/Gas DHW) 35%| 17%| 67% 11 22 L 2% 3.31
Gas-Condensing Water Heater - Natural Gas (EFH 70%| 3%| 28% 15 280 (@] 10% 0.63
Heat pump water heater replacement for gas wate 70%| 0%| 100% 20 219 [e) 1% 0.59
High Efficiency Water Heater - Natural Gas (EF=0| 70%| 3% 7% 13 317 [¢] 10% 0.29
High Efficiency Water Heater - Natural Gas (EF=0 70%| 3%| 14% 13 317 [e) 10% 0.54
Indirect-fired domestic water heater - NG boiler w/ 50%| 3%| 28% 20 156 M 6% 2.81
Whole-House Tankless Water Heater (Gas or LP) 70%| 0%| 30% 20 219 [e) 5% 0.50
Home Appliance [Modulating Gas Dryer 10%| 0%| 20% 11 7 H 13% 0.22
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MH  [Retrofit Space Heating Energy Efficient Windows 80%| 28% 4% 30 4,934 L 1% 0.14
HVAC Tune-Up (Gas Heat) 90%| 62% 1% 5 5,550 M 5% 0.18
Programmable Thermostats - gas furnace 90%| 35% 3% 10 5,550 L 1% 1.73
Shell upgrades during remodeling 80%]| 25%]| 10% 40 4,934 L 1% 0.78
Storm Windows 0%| 85% 5% 20 - [e) 1% 0.93
Duct Sealing (Outside Conditioned Space)- gas 90%]| 10%]| 15% 15 5,550 L 1% 3.60
Water Heating Faucet aerator (Gas DHW) 30%| 40%| 15% 9 50 M 5% 0.75
Hot Water Demand Recirulation 40%| 0% 5% 15 793 H 8% 0.24
Low Flow Showerhead (w/ Gas DHW) 40%| 51%| 15% 9 398 M 5% 4.53
Pipe Wrap - gas DHW 40%| 42% 1% 15 793 M 5% 0.46
Shower controls 40%| 0%| 10% 10 247 M 5% 0.95
Water heater tank wrap - Gas 16%| 0% 1% 10 317 M 5% 0.29
Wx Weatherization/direct install (High gas usage) 20%| 25%| 20% 40 2,203 [e) 2% 1.08
Weatherization/direct install (Low gas usage) 20%| 35%| 10% 40 793 [¢] 2% 1.03
Weatherization/direct install (Medium gas usage) 40%| 60%| 15% 40 2,467 o 2% 1.04
ROB Space Heating Cold Climate Heat Pump 90%| 0%]| 100% 20 333 [¢] 10% 0.20
Dual Fuel Heat Pump 90%| 1%| 40% 18 364 o 10% 0.54
Ground Source Heat Pump 90%]| 1%]| 100% 20 333 (@] 10% 0.49
High Efficiency Furnace - Natural Gas 90%| 10%| 12% 20 333 o 1% 1.88
Water Heating Energy Star Clothes Washer (w/ Gas WH & Elec. 34%| 17%| 45% 11 10 [¢] 10% 1.35
Energy Star Clothes Washer (w/ Gas WH & Gas D 30%| 17%| 35% 11 20 o 10% 1.04
Energy Star Dishwasher (w/Gas DHW) 13%| 38%| 67% 11 2 L 4% 3.31
Gas-Condensing Water Heater - Natural Gas (EF5 40%| 0%| 28% 15 61 o 10% 0.90
Heat pump water heater replacement for gas wate: 40%| 0%]| 100% 20 48 (@] 3% 0.77
High Efficiency Water Heater - Natural Gas (EF=0 40%| 2% 7% 13 69 [e) 10% 0.43
High Efficiency Water Heater - Natural Gas (EF=0| 40%| 0%| 14% 13 69 [¢] 10% 0.77
Indirect-fired domestic water heater - NG boiler w/ 29%| 0%| 28% 20 34 M 13% 2.29
Whole-House Tankless Water Heater (Gas or LP) 40%| 0% 30% 20 48 (@] 5% 0.70
Home Appliance  |Modulating Gas Dryer 30%| 0%| 20% 11 8 H 25% 0.17
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Education |[NC Comp./Data Ctr. _ |Energy Efficient Data Centers (virtualiz., cooling, and power suppl 0.24% 50% 40% 10 0.0 H 25%| 0.00011 0.86
DHW HE Water Heating System Design 0.81% 15% 5% 10 1.1 M 13%| 0.00011 1.18
Heat Recovery for Hot Water Use 0.00% 28% 40% 15 0.0 M 13%| 0.00005 16.91
Solar Pool Heater 0.00% 0% 40% 30 0.1 L 4%| 0.00011 1.43
HVAC Desiccant Dehumidification 13.50% 5% 5% 15 3.7 L 4%| 0.00121 0.93
Economizer 8.00% 75% 20% 15 1.6 M 13%| 0.00121 4.90
Energy Management System 26.50% 50% 10% 15 5.4 M 13%| 0.00121 2.20
High performance integrated design 26.50% 15% 30% 20 5.4 [e) 28%| 0.00121 2.61
HVAC System Commissioning 26.50% 0% 10% 10 5.4 H 25%| 0.00121 2.21
Shell: Improved Insulation and Air Sealing 21.20% 10% 8% 20 5.4 M 13%| 0.00114 3.77
Shell: Reduced Solar Gain 23.85% 25% 11% 20 5.4 H 25%| 0.00114 0.44
Lighting Bi-level stairwell lighting 3.06% 5% 50% 10 0.6 H 25%| 0.00011 5.28
CFL Fixture 1.16% 50% 69% 15 0.3 M 13%| 0.00011 4.71
Efficient lighting design/layout 43.00% 30% 20% 10 8.8 [e) 20%| 0.00011 3.15
Electronic ballast 13.48% 90% 30% 10 2.8 H 25%| 0.00011 2.40
HPT8 Fixture to replace T8 27.37% 10% 11% 10 5.6 o 50%| 0.00011 0.66
LED Exterior Lighting 0.59% 1% 90% 10 0.2 L 4%| 0.00011 0.54
LED Task Lighting 1.16% 2% 35% 10 0.3 o 8%| 0.00011 0.27
Refrig Economizer for Coolers 0.75% 20% 20% 15 0.2 M 13%| 0.00005 3.79
Evaporative Cooling 1.80% 10% 5% 10 0.4 L 4%| 0.00005 3.16
Floating Head Pressure Control 1.80% 16% 7% 10 0.4 M 13%| 0.00005 2.36
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Education |Retrofit Comp./Data Ctr.  |Energy Efficient Data Centers (virtualiz., cooling, and power suppl 0.24% 20% 45% 10 4.9 H 8%| 0.00011 1.84
Power Management Software 1.80% 45% 15% 10 49.2 M 5%| 0.00011 1.93
Cooking HE Ventilation Hoods 0.06% 15% 60% 10 15 M 5%| 0.00011 0.52
DHW DHW Fuel Switching (elec to gas) 1.78% 20% 100% 10 110.7 L 1%| 0.00011 4.40
Faucet Aerators 0.54% 40% 3% 5 11.1 M 5%| 0.00011 3.90
Grey Water Heat Exchanger 3.56% 8% 50% 10 110.7 L 1%| 0.00011 1.55
Heat Trap 3.56% 60% 5% 10 110.7 M 5%| 0.00011 0.33
Insulating Blankets 3.56% 65% 4% 5 110.7 M 5%| 0.00011 1.41
Low Flow Pre-Rinse Nozzles 0.54% 45% 55% 5 11.1 M 5%| 0.00011 10.93
Low Flow Showerhead 0.54% 15% 1% 10 11.1 M 5%| 0.00011 2.63
Pipe Insulation 0.36% 25% 1% 5 11.1 M 5%| 0.00011 0.37
Pool Cover 0.54% 5% 60% 5 12.3 M 5%| 0.00011 1.07
Reduced Temperature Setpoints 3.56% 85% 19% 10 110.7 [e) 3%| 0.00011 4.87
Timers 3.56% 60% 5% 10 110.7 o 3%| 0.00011 0.80
Ultrasonic Faucet Control 0.49% 25% 3% 10 11.1 M 5% 0.00011 1.05
Water Heater Cycling 3.56% 60% 5% 10 110.7 o 3%| 0.00011 0.80
HVAC Chilled Water Free Cooling Controls and Equipments 2.70% 68% 15% 20 615 M 5%| 0.00121 1.28
Chilled Water Reset, Optimizer for Chiller(s) 2.70% 25% 5% 10 61.5 M 5%| 0.00121 1.76
Desiccant Dehumidification 9.00% 5% 5% 15 368.9 L 1%| 0.00121 0.24
Energy Management System 19.88% 10% 11% 15 543.1 o 3%| 0.00121 0.96
Fuel Switching (elec to gas) 0.75% 0% 100% 20 30.7 M 5%| 0.00000 1.36
Guest room contls 0.00% 0% 0% 10 18.0 M 5%| 0.00000 0.00
HE Chillers (air and water cooled) 2.70% 60% 15% 23 61.5 H 8%| 0.00121 2.30
HE Motors (VSDs, ECMs, on fans) 18.00% 35% 2% 10 368.9 ¢} 8%| 0.00121 3.01
HE Rooftop AC systems 2.67% 10% 15% 15 60.7 M 5%| 0.00121 5.74
HVAC System maintenance (service buy-down) 26.50% 50% 8% 2 543.1 [e) 3%| 0.00121 3.02
HVAC System Retrocommissioning 26.50% 0% 15% 10 543.1 [e) 3%| 0.00121 2.79
Improve Duct Sealing 26.50% 15% 1% 10 543.1 o 3%| 0.00121 4.58
Insulate Pipes/Lines 26.50% 10% 1% 10 543.1 (¢} 3%| 0.00121 0.17
Programmable Thermostat 6.63% 52% 4% 10 543.1 [e) 3%| 0.00121 1.69
Shell: Insulating and Air Sealing 19.88% 33% 12% 15 543.1 M 5%| 0.00114 1.13
Shell: Reduced Solar Gain 17.49% 25% 11% 15 543.1 H 8%| 0.00114 0.11
Time Clock 26.50% 95% 4% 10 543.1 o 3%| 0.00121 1.69
Ultraviolet A/C Coil Cleaning System 0.57% 25% 4% 20 13.0 M 5%| 0.00121 0.73
Lighting Advanced Metal Halide 0.86% 15% 30% 10 17.6 o 6%| 0.00011 2.44
Bi-level stairwell lighting 3.06% 5% 50% 10 62.8 M 5%| 0.00011 5.28
CFL Screw in 0.97% 40% 71% 6 26.4 o 5%| 0.00011 4.42
Daylighting controls 0.40% 10% 20% 15 82.0 o 4%| 0.00011 0.40
Electronic ballast 13.48% 90% 30% 10 276.3 o 6%| 0.00011 0.66
Exterior light timers 0.79% 95% 25% 10 16.2 o 8%| 0.00011 11.81
HE Halogen 0.97% 1% 30% 10 26.4 M 5%| 0.00011 8.88
HO T5 lamps 0.65% 20% 45% 10 17.6 o 6%| 0.00011 2.26
HPT8 Fixture to replace T12 14.86% 30% 28% 10 304.6 (¢} 6%| 0.00011 1.50
Induction 0.71% 1% 10% 10 16.2 o 6%| 0.00011 2.18
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Education |Retrofit Lighting LED Exit Lights 0.19% 60% 75% 10 4.0 H 8%| 0.00011 1.11
LED Exterior Lighting 0.59% 1% 90% 10 16.2 M 5%| 0.00011 0.41
LED Traffic lights 0.00% 1% 90% 10 0.0 M 5%| 0.00011 0.36
Occupancy Sensor 40.85% 22% 23% 10 837.2 ¢} 8%| 0.00011 7.84
Scheduled interior lighting 40.85% 50% 10% 10 837.2 M 5%| 0.00011 7.54
Upgrade Ellipsoidal Reflector Lamps 0.01% 40% 30% 10 0.3 [e) 6%| 0.00011 1.99
Plug load HE Battery Charging Station 0.04% 10% 35% 10 0.8 M 5%| 0.00011 1.82
Plug Load Sensors 0.12% 70% 20% 10 25 M 5%| 0.00011 2.34
TOD Pool Pump Timer 0.60% 5% 10% 5 12.3 M 5%| 0.00011 3.32
Vendor Miser 0.01% 75% 46% 10 0.2 M 5%| 0.00011 2.21
Refrig Air Curtain Technologies 0.90% 10% 4% 10 20.5 L 1%]| 0.00005 1.93
Ambient Sub-Cooling - oversized condenser 1.80% 10% 5% 10 41.0 [e) 1%]| 0.00005 0.67
Condensate Evaporator 1.80% 10% 5% 10 41.0 L 1%| 0.00005 2.36
Cooler/Freezer Door Auto Closers 0.15% 25% 4% 5 20.5 H 8%| 0.00005 2.65
Cooler/Freezer Door Gaskets 0.40% 25% 2% 5 20.5 H 8%| 0.00005 2.65
Cycle fan off with thermostat; duty cycle occasionally when off 0.60% 25% 5% 5 41.0 M 5%| 0.00005 5.65
Defrost Control System 1.80% 55% 3% 10 41.0 L 1%| 0.00005 1.53
Economizer for Coolers 0.75% 20% 20% 15 20.5 L 1%| 0.00005 3.79
Evaporative Cooling 1.80% 10% 5% 10 41.0 L 1%| 0.00005 2.36
Evaporator Fan Controller 0.04% 10% 30% 10 0.8 L 1%| 0.00005 9.01
Floating Head Pressure Control 1.80% 8% % 10 41.0 M 5%| 0.00005 3.16
HE Compressors 1.80% 12% 8% 15 41.0 ¢} 3%| 0.00005 1.12
Insulated Suction Lines 1.80% 10% 1% 10 41.0 L 1%| 0.00005 0.52
Liquid Pressure Amplifiers 1.80% 100% 5% 10 41.0 [e) 1%]| 0.00005 2.43
Mechanical Subcooling - additional subcooled compressor, valve, 1.80% 100% 5% 10 41.0 L 1%]| 0.00005 1.88
Parallel Rack Systems 1.80% 100% 5% 10 41.0 L 1%| 0.00005 2.36
Refrigeration E-Cube 1.80% 5% 2% 10 41.0 o 7%| 0.00005 0.92
Refrigeration System Maintenance 1.80% 8% 5% 10 41.0 [e) 7%| 0.00005 2.36
Strip Curtains 0.20% 22% 4% 5 20.5 ¢} 10%| 0.00005 2.65
VSD on Refrigeration Circulating Pump 0.03% 10% 30% 10 0.8 H 8%| 0.00005 0.60
VSD on Refrigeration Fan 0.03% 10% 30% 10 0.8 H 8%| 0.00005 1.17
Refrig - Display Anti-sweat heater controls 0.00% 20% 5% 10 0.0 [e) 10%| 0.00005 2.24
Case Lights-off timer (12am and 6am) 0.00% 25% 25% 2 0.0 M 5%| 0.00005 14.00
New case doors 0.00% 6% 20% 12 0.0 o 10%| 0.00005 2.65
Night Covers for Display Cases 0.00% 20% 6% 5 0.0 H 8%| 0.00005 0.93
Refrigerated Case Doors - Door Misers 0.00% 0% 10% 5 0.0 H 8%| 0.00005 2.65
Refrigerated Case Doors - Low/No Anti-Sweat Heat 0.00% 31% 3% 12 0.0 O 10%| 0.00005 8.33
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Education |ROB Comp./Data Ctr.  |HE (ES) Computers 2.40% 75% 25% 10 7.5 M 13%| 0.00011 1.64
Cooking Connectionless (Boilerless) Steamers 0.02% 25% 50% 10 0.1 L 4%| 0.00011 2.62
HE (ES) Fryers 0.03% 25% 15% 10 0.1 L 4%| 0.00011 0.86
HE (ES) Hot Food Holding Cabinets 0.05% 25% 60% 10 0.1 L 4%| 0.00011 3.07
HE (ES) Steam Cookers / Steamers 0.03% 25% 50% 10 0.1 L 4%| 0.00011 2.62
HE Broilers 0.03% 40% 18% 10 0.1 L 4%| 0.00011 1.02
HE Griddles 0.03% 40% 32% 10 0.1 L 4%| 0.00011 1.75
HE Induction Cooking 0.02% 25% 20% 10 0.1 L 4%| 0.00011 1.13
HE Ovens 0.03% 30% 2% 10 0.1 L 4%| 0.00011 0.07
Solid State Temperature Controls 0.01% 15% 15% 10 0.0 M 13%| 0.00011 0.26
DHW Chemical Sanitizing (Low Temp) Dishwashing Machine (ES) 0.04% 5% 65% 10 0.1 L 4%| 0.00011 2.10
HE Clothes Washers 1.62% 20% 5% 10 3.7 M 13%| 0.00011 3.29
HE Dishwashers 1.62% 20% 25% 10 3.7 M 13%| 0.00011 1.31
HE Water Heaters 3.56% 18% 5% 10 12.2 M 13%| 0.00011 0.91
Heat Pump Water Heating 3.56% 5% 59% 10 12.2 M 13%| 0.00011 1.24
HVAC HE Chillers (air and water cooled) 2.70% 33% 25% 23 3.3 H 25%| 0.00121 1.66
HE Heat Pumps, including geothermal 0.25% 33% 8% 20 1.2 M 13%| 0.00000 2.88
0.60% 5% 36% 21 0.9 o 25%| 0.00121 0.50
HE Packaged AC (non rooftop) 2.84% 25% 16% 15 6.0 [e) 25%| 0.00121 3.88
HE Rooftop AC systems 2.84% 10% 25% 15 6.0 o 25%| 0.00121 4.09
PTAC and PTHP 0.79% 15% 30% 15 14 o 25%| 0.00121 0.78
Lighting CFL Screw in 0.97% 40% 71% 6 13.5 M 13%| 0.00011 4.42
HPT8 Fixture to replace T8 27.37% 5% 11% 10 61.7 o 6%| 0.00011 0.38
LED Refrigerated Case Door Lighting 0.09% 0% 25% 20 0.2 H 25%| 0.00011 2.45
LED Task Lighting 1.16% 2% 35% 20 2.9 M 13%| 0.00011 0.32
Plug load HE (ES) Icemakers 0.20% 25% 25% 10 0.5 M 13%| 0.00011 1.13
HE (ES) Other Office Equipment 0.80% 25% 25% 10 1.8 M 13%| 0.00011 0.69
HE (ES) Refrig. Bev. Vending Machines 0.01% 30% 20% 10 0.0 M 13%| 0.00011 1.13
HE (ES) Water Cooler 0.04% 25% 15% 10 0.1 M 13%| 0.00011 0.42
HE Commercial Clothes Dryers 0.08% 20% 10% 10 0.2 M 13%| 0.00011 0.91
HE Commercial Clothes Washers 0.08% 20% 35% 10 0.2 M 13%| 0.00011 2.83
Low Pressure Drop Pool Filter 0.54% 5% 5% 1 12.4 M 13%| 0.00011 0.50
Refrig ECM Motors on fans 1.80% 51% % 15 3.1 [e) 7%| 0.00005 3.08
Evaporative Cooling 1.80% 10% 5% 10 4.5 L 4%| 0.00005 2.36
HE Compressors 1.80% 12% 8% 15 3.1 o 20%| 0.00005 6.50
PSC Motors on fans 1.80% 31% 4% 15 3.1 (¢} 7%| 0.00005 1.98
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Food Sales|NC Comp./Data Ctr. _ |Energy Efficient Data Centers (virtualiz., cooling, and power suppl 0.02% 50% 40% 10 0.0 H 25%| 0.00014 1.67
DHW HE Water Heating System Design 1.35% 15% 5% 10 1.2 M 13%| 0.00015 1.20
Heat Recovery for Hot Water Use 6.75% 28% 40% 15 1.2 H 25%| 0.00015 37.16
Solar Pool Heater 0.00% 0% 40% 30 0.0 L 4%| 0.00015 2.88
HVAC Desiccant Dehumidification 4.50% 5% 5% 15 0.8 L 4%| 0.00105 0.89
Economizer 5.00% 75% 20% 15 0.7 M 13%| 0.00105 4.69
Energy Management System 11.50% 50% 10% 15 1.6 M 13%| 0.00105 0.67
High performance integrated design 11.50% 15% 30% 20 1.6 [e) 28%| 0.00105 1.10
HVAC System Commissioning 11.50% 0% 10% 10 1.6 H 25%| 0.00105 1.27
Shell: Improved Insulation and Air Sealing 9.20% 10% 8% 20 1.6 M 13%| 0.00099 7.86
Shell: Reduced Solar Gain 10.35% 25% 3% 20 1.6 H 25%| 0.00099 0.93
Lighting Bi-level stairwell lighting 1.33% 5% 50% 10 0.2 M 13%| 0.00014 5.36
CFL Fixture 0.38% 50% 69% 15 0.1 M 13%| 0.00014 4.79
Efficient lighting design/layout 21.00% 30% 20% 10 2.9 [e) 20%| 0.00014 3.20
Electronic ballast 9.47% 90% 30% 10 1.3 M 13%| 0.00014 2.44
HPT8 Fixture to replace T8 11.11% 10% 11% 10 15 o 50%| 0.00014 0.67
LED Exterior Lighting 0.59% 1% 90% 10 0.1 L 4%| 0.00014 0.55
LED Task Lighting 0.38% 2% 35% 10 0.1 o 8%| 0.00014 0.27
Refrig Economizer for Coolers 16.88% 20% 20% 15 3.1 H 25%| 0.00015 3.94
Evaporative Cooling 40.50% 10% 5% 10 6.1 L 4%| 0.00015 6.04
Floating Head Pressure Control 40.50% 16% 7% 10 6.1 H 25%| 0.00015 4.69
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Food Sales|Retrofit Comp./Data Ctr.  |Energy Efficient Data Centers (virtualiz., cooling, and power suppl 0.02% 20% 45% 10 0.3 H 8%| 0.00014 3.44
Power Management Software 0.08% 45% 15% 10 14 M 5%| 0.00014 3.54
Cooking HE Ventilation Hoods 0.07% 15% 60% 10 1.2 M 5%| 0.00014 1.13
DHW DHW Fuel Switching (elec to gas) 2.97% 20% 100% 10 123.0 L 1%| 0.00015 6.55
Faucet Aerators 0.90% 40% 1% 5 12.3 M 5%| 0.00015 7.34
Grey Water Heat Exchanger 5.94% 8% 50% 10 123.0 L 1%| 0.00015 3.22
Heat Trap 5.94% 60% 5% 10 123.0 M 5%| 0.00015 0.73
Insulating Blankets 5.94% 65% 4% 5 123.0 M 5%| 0.00015 2.98
Low Flow Pre-Rinse Nozzles 0.90% 45% 5% 5 12.3 M 5%| 0.00015 15.70
Low Flow Showerhead 0.90% 15% 1% 10 12.3 M 5%| 0.00015 5.16
Pipe Insulation 0.59% 25% 1% 5 12.3 M 5%| 0.00015 0.82
Pool Cover 0.00% 5% 60% 5 0.0 M 5%| 0.00015 2.30
Reduced Temperature Setpoints 5.94% 50% 19% 10 123.0 [e) 3%| 0.00015 8.56
Timers 5.94% 60% 5% 10 123.0 o 3%| 0.00015 1.74
Ultrasonic Faucet Control 0.81% 5% 3% 10 12.3 M 5%| 0.00015 2.24
Water Heater Cycling 5.94% 60% 5% 10 123.0 o 3%| 0.00015 1.74
HVAC Chilled Water Free Cooling Controls and Equipments 1.80% 68% 15% 20 27.3 M 5%| 0.00105 1.22
Chilled Water Reset, Optimizer for Chiller(s) 1.80% 25% 5% 10 27.3 M 5%| 0.00105 1.69
Desiccant Dehumidification 3.00% 5% 5% 15 82.0 L 1%| 0.00105 0.23
Energy Management System 8.63% 10% 11% 15 157.1 o 3%| 0.00105 0.41
Fuel Switching (elec to gas) 0.75% 0% 100% 20 20.5 M 5%| 0.00000 1.36
Guest room contls 0.00% 0% 0% 10 7.5 M 5%| 0.00000 0.00
HE Chillers (air and water cooled) 1.80% 60% 15% 23 27.3 H 8%| 0.00105 2.21
HE Motors (VSDs, ECMs, on fans) 6.00% 35% 2% 10 82.0 o 8%| 0.00105 2.88
HE Rooftop AC systems 1.60% 10% 15% 15 24.3 M 5%| 0.00105 9.60
HVAC System maintenance (service buy-down) 11.50% 20% 8% 2 157.1 [e) 3%| 0.00105 1.29
HVAC System Retrocommissioning 11.50% 0% 15% 10 157.1 [e) 3%| 0.00105 1.70
Improve Duct Sealing 11.50% 15% 1% 10 157.1 o 3%| 0.00105 2.94
Insulate Pipes/Lines 11.50% 10% 1% 10 157.1 (¢} 3%| 0.00105 0.16
Programmable Thermostat 2.88% 52% 4% 10 157.1 [e) 3%| 0.00105 0.72
Shell: Insulating and Air Sealing 8.63% 33% 12% 15 157.1 L 1%]| 0.00099 2.44
Shell: Reduced Solar Gain 7.59% 25% 3% 15 157.1 M 5%| 0.00099 0.23
Time Clock 11.50% 95% 4% 10 157.1 o 3%| 0.00105 0.72
Ultraviolet A/C Coil Cleaning System 0.36% 25% 4% 20 5.4 M 5%| 0.00105 0.70
Lighting Advanced Metal Halide 2.00% 15% 30% 10 27.3 o 6%| 0.00014 2.47
Bi-level stairwell lighting 1.33% 5% 50% 10 21.1 M 5%| 0.00014 5.36
CFL Screw in 0.32% 40% 71% 6 5.7 o 5%| 0.00014 4.49
Daylighting controls 0.40% 10% 20% 15 54.7 o 4%| 0.00014 0.41
Electronic ballast 9.47% 90% 30% 10 129.3 o 6%| 0.00014 0.67
Exterior light timers 0.79% 90% 25% 10 10.8 o 8%| 0.00014 11.96
HE Halogen 0.32% 1% 30% 10 5.7 M 5%| 0.00014 9.01
HO T5 lamps 0.00% 30% 45% 10 0.0 o 6%| 0.00014 2.30
HPT8 Fixture to replace T12 10.44% 5% 28% 10 142.6 o 6%| 0.00014 1.52
Induction 0.71% 5% 10% 10 10.8 o 6%| 0.00014 2.21
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Food Sales [Retrofit Lighting LED Exit Lights 0.06% 60% 75% 10 0.9 H 8%| 0.00014 1.13
LED Exterior Lighting 0.59% 1% 90% 10 10.8 M 5%| 0.00014 0.42
LED Traffic lights 0.00% 1% 90% 10 0.0 M 5%| 0.00014 0.29
Occupancy Sensor 20.58% 22% 2% 10 281.2 (¢} 8%| 0.00014 2.96
Scheduled interior lighting 20.58% 50% 10% 11 281.2 L 1%| 0.00014 7.90
Upgrade Ellipsoidal Reflector Lamps 0.00% 60% 30% 10 0.1 [e) 6%| 0.00014 2.02
Plug load HE Battery Charging Station 0.01% 10% 35% 10 0.1 M 5%| 0.00014 3.35
Plug Load Sensors 0.01% 70% 20% 10 0.1 L 1%| 0.00014 4.20
TOD Pool Pump Timer 0.00% 5% 10% 5 0.0 M 5%| 0.00015 6.41
Vendor Miser 0.01% 30% 46% 10 0.2 M 5%| 0.00014 2.24
Refrig Air Curtain Technologies 20.25% 10% 4% 10 307.4 L 1%| 0.00015 3.93
Ambient Sub-Cooling - oversized condenser 40.50% 10% 5% 10 614.8 [e) 1%]| 0.00015 1.45
Condensate Evaporator 40.50% 10% 5% 10 614.8 L 1%| 0.00015 4.69
Cooler/Freezer Door Auto Closers 3.38% 25% 4% 5 307.4 H 8%| 0.00015 5.26
Cooler/Freezer Door Gaskets 9.00% 25% 2% 5 307.4 H 8%| 0.00015 4.23
Cycle fan off with thermostat; duty cycle occasionally when off 13.50% 25% 5% 5 614.8 H 8%| 0.00015 9.90
Defrost Control System 40.50% 55% 3% 10 614.8 M 5%| 0.00015 3.17
Economizer for Coolers 16.88% 20% 20% 15 307.4 M 5%| 0.00015 6.90
Evaporative Cooling 40.50% 10% 5% 10 614.8 L 1%| 0.00015 4.69
Evaporator Fan Controller 0.81% 10% 30% 10 12.3 M 5%| 0.00015 13.44
Floating Head Pressure Control 40.50% 8% % 10 614.8 H 8%| 0.00015 6.04
HE Compressors 40.50% 12% 8% 15 614.8 o 3%| 0.00015 2.36
Insulated Suction Lines 40.50% 10% 1% 10 614.8 L 1%| 0.00015 1.14
Liquid Pressure Amplifiers 40.50% 95% 5% 10 614.8 (¢} 1%| 0.00015 4.81
Mechanical Subcooling - additional subcooled compressor, valve,| 40.50% 95% 5% 10 614.8 L 1%]| 0.00015 3.82
Parallel Rack Systems 40.50% 95% 5% 10 614.8 L 1%| 0.00015 4.69
Refrigeration E-Cube 40.50% 5% 2% 10 614.8 ¢} 7%| 0.00015 1.96
Refrigeration System Maintenance 40.50% 8% 5% 10 614.8 [e) 7%| 0.00015 4.69
Strip Curtains 4.50% 22% 4% 5 307.4 o 10%| 0.00015 5.26
VSD on Refrigeration Circulating Pump 0.68% 10% 30% 10 12.3 H 8%| 0.00015 131
VSD on Refrigeration Fan 0.68% 10% 30% 10 12.3 H 8%| 0.00015 2.47
Refrig - Display Anti-sweat heater controls 4.46% 20% 5% 10 202.9 [e) 10%| 0.00015 4.48
Case Lights-off timer (12am and 6am) 4.46% 25% 25% 2 202.9 H 8%| 0.00015 19.01
New case doors 4.46% 8% 20% 12 202.9 o 10%| 0.00015 5.16
Night Covers for Display Cases 4.46% 20% 6% 5 202.9 H 8%| 0.00015 1.99
Refrigerated Case Doors - Door Misers 4.46% 0% 10% 5 202.9 H 8%| 0.00015 5.26
Refrigerated Case Doors - Low/No Anti-Sweat Heat 4.46% 31% 3% 12 202.9 O 10%| 0.00015 12.57
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