Table 33: Baseline and Retrofit Wattages for 2-foot lamps

Demand | Demand
Base Base Retrofit | Retrofit | Savings | Savings Weight
T8 Configuration | Lamp Fixture Lamp Fixture per per Percentages
Wattage | Wattage | Wattage | Wattage | fixture lamp
(kW) (kW)
2 ft, 4-lamp 20 112 17 61 0.051 0.013 2.5%
2 ft, 3-lamp 20 84 17 47 0.015 0.005 2.5%
2 ft, 2-lamp 20 56 17 33 0.023 0.012 65%
2 ft ,1-lamp 20 28 17 20 0.008 0.008 30%
Weighted Average 0.011
Table 34: Baseline and Retrofit Wattages for 3-foot lamps
Demand | Demand
Base Base Retrofit | Retrofit | Savings | Savings Weight
T8 Configuration Lamp Fixture Lamp Fixture per per Percentages
Wattage | Wattage | Wattage | Wattage | fixture lamp
(kW) (kW)
3 ft, 4-lamp 30 152 25 87 0.065 0.0163 2.5%
3 ft, 3-lamp 30 114 25 67 0.047 0.0157 2.5%
3 ft, 2-lamp 30 76 25 46 0.030 0.0150 65%
3 ft ,1-lamp 30 38 25 26 0.012 0.0120 30%
Weighted Average 0.014

Measure Life and Incremental Measure Cost
The table below provides the measure life and IMC documented for this measure as well as the

source of the data. Incremental cost is cost difference between the energy-efficient equipment
and the less efficient option. In this case the lighting measures, the IMC is equal to the full
measure cost since cost of the less efficient option.

Table 35: Measure Life and Incremental Measure Cost

Measure

Value Source
Category

Measure Life Lamp and Ballast 11 DEER
Measure Life Lamp Only 3 KEMA

Incremental Measure Cost 2 Foot Lamp and $10.50 PG&E 2006 Work
Ballast Paper

Incremental Measure Cost 3 Foot Lamp and $21 PG&E 2006 Work
Ballast Paper
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U-Tube T8 Lamps and Ballast

This measure consists of replacing existing T12 U-tube lamps

Measure Description and magnetic ballasts with T8 U-tube lamps and electronic
ballasts.

Units Per lamp

Base Case Description U-tube T12 lamps and magnetic ballast

Measure Savings Source: KEMA

Measure Incremental Cost | Source: DEER

Effective Useful Life Source: DEER
11 years

This measure consists of replacing existing U-tube T12 lamps and magnetic ballasts with U-
tube T8 lamps and electronic ballasts. The lamp must have a color rendering index (CRI) = 80
and the ballast must have a total harmonic distortion (THD) < 20% at full light output and power
factor (PF) = 90. Ballasts must also be warranted against defect for 5 years. The incentive is
calculated based on the number of lamps installed. A manufacturer's specification sheet must
accompany the application.

Measure Savings
The coincident kW and kWh savings are provided by building type in the following table.
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Table 36: Measure Savings for U-tube Lamp and Ballast (per lamp)

ComEd Building Types C”g:ifi'ﬁ;ts ?va“\;)a“d Energy Savings (kWh)
Office 0.009 31.2
School (K-12) 0.005 20.5
College/University 0.008 37.5
Retail/Service 0.010 44 .4
Restaurant 0.008 57.7
Hotel/Motel 0.007 53.5
Medical 0.009 72.6
Grocery 0.010 62.5
Warehouse 0.009 48.9
Light Industry 0.010 42 .4
Heavy Industry 0.010 42 .4
Average = Miscellaneous 0.009 46.7

Measure Savings Analysis

Annual energy savings and the peak coincident demand savings were calculated using the
equations below. The annual operation hours, the coincidence factors, and the interactive effect
factors were all obtained from the DEER database and shown in the following table.® Since

DEER building types differ from those used in the ComEd Smart Ideas Program, they are
mapped to fit the program. Some savings values have been combined to fit program needs (see

detailed description of the methodology in the introduction).

® 2005 Database for Energy Efficiency Resources (DEER) Update Study Final Report - Residential and
Commercial Non-Weather Sensitive Measures
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Table 37: Factors used for Calculating Lighting Savings

Annual Demand Coincident Energy
ComEd Building Types Operating Interactive Diversity Interactive

Hours Effects Factors Effects
Office 2,808 1.25 0.81 1.17
School (K-12) 1,873 1.23 0.42 1.15
College/University 3,433 1.22 0.68 1.15
Retail/Service 4,210 1.19 0.88 1.11
Restaurant 5,278 1.26 0.68 1.15
Hotel/Motel 4,941 1.14 0.67 1.14
Medical 6,474 1.26 0.74 1.18
Grocery 5,824 1.25 0.81 1.13
Warehouse 4,859 1.09 0.84 1.06
Light Industry 4,290 1.08 0.99 1.04
Heavy Industry 4,290 1.08 0.99 1.04
Average = Miscellaneous 4,389 1.19 0.77 1.12

Non-coincident kW reduction = kW of existing equipment - kW of replacement equipment

Energy savings are calculated by applying the annual operating hours and the energy
interactive effect, according to the following formula:

kWh Reduction = non-coincident kW savings * Annual operating hours * Energy interactive

effect

Coincident demand savings are calculated by applying the coincidence factor and the demand
interactive effect, according to the following formula:

Coincident kW savings = non-coincident kW savings * Coincidence Factor * Demand interactive

effect

Baseline and retrofit equipment assumptions are presented in Table 38. The wattages were
collected from PG&E'’s Non-residential retrofit standard wattages table.
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Table 38: Baseline and Retrofit Wattages for U-tube lamps

Demand Demand
Base Base Retrofit | Retrofit | Savings . Weight
T8 L Fixt L Fixt Savings P t
Configuration amp ixture amp ixture per per lamp ercentag
Wattage | Wattage | Wattage | Wattage | fixture es
(kW) (kW)
U-tube, 2 lamp 35 72 32 59 0.013 0.007 50%
U-tube, 1 lamp 35 43 32 31 0.012 0.012 50%
Weighted Average 0.010

Measure Life and Incremental Measure Cost
The table below provides the measure life and IMC documented for this measure as well as the

source of the data. Incremental cost is cost difference between the energy-efficient equipment
and the less efficient option. In this case the lighting measures, the IMC is equal to the full

measure cost since cost of the less efficient option. For U-tubes, it is assumed that the cost is
the same as a high performance 4-foot T8 lamp (DEER measure ID D03-852).

Table 39: Measure Life and Incremental Measure Cost

Measure Value Source
Category
Measure Life Lamp and 11 DEER
Ballast
Measure Life Lamp Only 3 KEMA
Incremental Measure Cost U-Tube Lamp $11.71 DEER
and Ballast
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Bi-level Stairwell/Hall/Garage Light Fixtures
Measure Description This measure .consists of replaging 2-I§1mp T12 fixture (full level
output only) with a 2-lamp T8 bi-level fixture.
Units Fixture
Base Case Description 2-lamp T12 fixture (full level output only)
Measure Savings Source: PG&E 2006 Work papers
Measure Incremental Cost | Source: PG&E 2006 Work papers and KEMA
Effective Useful Life Source: DEER
11 years

Existing fixtures must be a two-lamp T12 fixture. Eligible fixtures are hardwired (including linear)
two-lamp T8 fluorescent fixtures with electronic ballasts and manufacturer integrated occupancy
sensors used in areas where code requires lighting.24 hours a day (such as stairwells, halls,
and garages). Fixtures with manual on override are not eligible. During occupied periods, the
fixture should operate at full light output. During unoccupied periods, the fixture should operate
at lower light output and wattage. This measure is not also eligible for the occupancy sensor or
T12 to T8 incentive.

Measure Savings
Average annual energy savings is 340 kWh and 0.039 kW savings. Peak demand savings are

assumed to be zero. Fixtures are assumed to be in unconditioned spaces so interactive energy
and demand effects are not claimed.

Measure Savings Analysis
This measure assumes that an existing 2-lamp T12 fixture (full level output only) will be

replaced with a 2-lamp T8 bi-level fixture. At full level output, the existing is at 72 W/fixture and
bi-level fixtures consume 58 W. Based on a survey of market-available bi-level fixtures, at low
level output, the bi-level fixture would, on average, consume 22 W.

Based on the Final Report of Bi-level Stairwell Fixtures from a California Energy Commission
Lighting Research Project, the percentage of time in the low output mode ranged from 62% to
82% on weekdays and 85% to 97% on weekends. Therefore, a conservative calculation of the
percentage of time in the low output mode = [(5)(62%)+(2)(85%)]/7 = 69%.

Average demand of the bi-level fixture is (58 W)(0.31) + (22 W)(0.69) = 33 W, or 0.033 kW.
Average demand savings = 0.072 kW — 0.033 kW = 0.039 kW per fixture.
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Annual energy savings = (0.039 kW per fixture )(8,760 hours per year) = 340 kWh per fixture.

Measure Life and Incremental Measure Cost
The next table provides the measure life and IMC documented for this measure as well as the

source of the data. Incremental cost is cost difference between the energy-efficient equipment
and the less efficient option. In this case the lighting measures, the IMC is equal to the full
measure cost since cost of the less efficient option.

Table 40: Measure Life and Incremental Measure Cost

LEERITE Value Source
Category
Measure Life Lamp and Ballast 11 DEER
Incremental Measure Cost 2 Lamp System $150 PG&EKvl\écl)\;l;\paper/
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Ceramic Metal Halides or Pulse Start Metal Halides

This measure applies to retrofits of high intensity discharge

Measure Description fixtgres_with either pulse §tart metal halide or ceramic metal
halide fixtures. The new fixture must replace a higher wattage
existing fixture.

Units Per Fixture

Base Case Description High wattage HID fixtures

Measure Savings Source: KEMA

Measure Incremental Cost | Source: KEMA

Effective Useful Life Source: DEER
16 years

This incentive applies to retrofits of high-intensity discharge fixtures with either pulse-start metal
halide or ceramic metal halide fixtures. Total replacement wattage must be lower than existing
wattage to ensure energy savings. This measure is subject to possible pre-inspection. Retrofit
kits may be used on existing mercury vapor, standard metal halide or high-pressure sodium
fixtures only.

Measure Savings
The table below provides the non-coincident savings.

Table 41: Wattage Reduction

Average Wattage
Wattage Category Re%luction i
100W or Less 48
101W-200W 65
201-350W 126

The coincident kW and kWh savings are provided by building type below. Since DEER building
types differ from those used in the ComEd Smart Ideas Program, they are mapped to fit the
program. Some savings values have been combined to fit program needs. The miscellaneous
category is an average of the building types (see detailed description of the methodology in the
introduction).
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Table 42: Measure Savings for <100W MH

Annual

ComEd Building Types O;;_Ierating I;Z?’Ii(nI;V;I Sak\‘lli\:lhgs
ours

Office 2,808 0.048 135
School (K-12) 1,873 0.048 90

College/University 3,433 0.048 165
Retail/Service 4,210 0.048 202
Restaurant 5,278 0.048 253
Hotel/Motel 4,941 0.048 237
Medical 6,474 0.048 311
Grocery 5,824 0.048 280
Warehouse 4,859 0.048 233
Light Industry 4,290 0.048 206
Heavy Industry 4,290 0.048 206
Average = Miscellaneous 4,389 0.048 211

Table 43: Measure Savings for 101W-200W MH
ComEd Building Types OEI:?aL;?rI\g ';:'I‘n';"sv S:\‘,’i‘:]hgs
ours

Office 2,808 0.065 183
School (K-12) 1,873 0.065 122
College/University 3,433 0.065 223
Retail/Service 4,210 0.065 274
Restaurant 5,278 0.065 343
Hotel/Motel 4,941 0.065 321
Medical 6,474 0.065 421
Grocery 5,824 0.065 379
Warehouse 4,859 0.065 316
Light Industry 4,290 0.065 279
Heavy Industry 4,290 0.065 279
Average = Miscellaneous 4,389 0.065 285
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Table 44: Measure Savings for >200W-350W MH

ComEd Building Types O%:?al:iarllg ';:'I‘n';v;’ S:\‘,’i‘fqhgs
ours
Office 2,808 0.126 354
School (K-12) 1,873 0.126 236
College/University 3,433 0.126 432
Retail/Service 4,210 0.126 531
Restaurant 5,278 0.126 665
Hotel/Motel 4,941 0.126 623
Medical 6,474 0.126 816
Grocery 5,824 0.126 734
Warehouse 4,859 0.126 612
Light Industry 4,290 0.126 541
Heavy Industry 4,290 0.126 541
Average = Miscellaneous 4,389 0.126 553

Measure Savings Analysis
Annual energy savings and the peak coincident demand savings were calculated using the

equations below. The annual operation hours, the coincidence factors, and the interactive effect
factors were all obtained from the DEER database. However, DEER building types were
mapped to fit the ComEd Program.

Non-coincident kW reduction = kW of existing equipment - kW of replacement equipment

Energy savings are calculated by applying the annual operating hours and the energy
interactive effect, according to the following formula:

kWh Reduction = non-coincident kW savings * Annual operating hours * Energy interactive
effect

Coincident demand savings are calculated by applying the coincidence factor and the demand
interactive effect, according to the following formula:

Coincident kW savings = non-coincident kW savings * Coincidence Factor * Demand interactive
effect

For this measure, it is assumed that the lighting is placed in non-conditioned areas so the
energy and demand interactive effects are 1.0.
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Baseline and retrofit equipment assumptions are presented in the following table. Most lighting
retrofits assume an early replacement of existing technologies where the baseline represents
the equipment removed. The table shows the wattages used for the savings calculations.

Table 45: Baseline and Retrofit Wattages®

Measures Base Retrofit Wattage
Wattage | Wattage | Reduction

100W or Less
Base case => Ceramic MH (20W lamp) 57 22 35
Base case => Ceramic MH (39W lamp) 83 46 37
Base case (100W) => Ceramic MH (25W lamp) 100 27 73
Average 48
101W-200W
Base case (250W lamp) => Metal Halide (175W lamp) 295 208 87
Base case (175W lamp) => Metal Halide (150W lamp) 208 185 23
Metal Halide (250W) => Pulse Start Metal Halide (175W) 85
Average 65
201-350W
Base case (400W lamp) => Metal Halide (320W lamp) 458 365 93
Mercury Vapor (400W) => Pulse Start Metal Halide (250W) 159
Average 126

Measure Life and Incremental Measure Cost
The next table provides the measure life and IMC documented for this measure as well as the

source of the data. Incremental cost is cost difference between the energy-efficient equipment
and the less efficient option. In this case, lighting measures, the IMC is equal to the full measure
cost since the cost of the less efficient option, i.e., not conducting the retrofit, is $0.

2006 PG&E Interior Pulse Start Metal Halide Workpaper, PG&E Directional Lighting CMH Workpaper,
SCE Ceramic Metal Halide Workpaper (WPSCNRLG0054.1), 2005 Database for Energy Efficiency
Resources (DEER) Update Study Final Report - Residential and Commercial Non-Weather Sensitive
Measures.
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Table 46: Measure Life and Incremental Measure Cost

Wattage Category Value Source
All Measure Life 16 DEER
100W or Less Incremental Measure Cost $95 SCE WP’
101W-200W Incremental Measure Cost $170 PG&E WP?
201-350W Incremental Measure Cost $266 SCE WP’

" WPSCNRLG0054.1 Ceramic Metal Halide Fixtures, Southern California Edison Workpaper, 2008.
82006 PG&E Interior Pulse Start Metal Halide Workpaper

® WPSCNRLG0046.1 Interior Pulse Start Metal Halide Fixtures 251 -400W, Southern California Edison

Workpaper, 2008.
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Induction Fixtures

Measure Description

This measure consists of replacing Mercury Vapor, T12/High
Output Fluorescent, T12/Very High Output Fluorescent,
Standard Metal Halide, or High Pressure Sodium fixtures with
induction fixtures.

Units

Per fixture

Base Case Description

Mercury Vapor, T12/High Output Fluorescent, T12/Very High
Output Fluorescent, Standard Metal Halide, or High Pressure
Sodium fixtures

Measure Savings

Source: PG&E 2006 Workpapers

Measure Incremental Cost

Source: PG&E 2006 Workpapers

Effective Useful Life

Source: PG&E 2006 Workpapers
16 years

Only new, hard-wired induction fixtures qualify. New fixtures must replace, one for one, existing
Incandescent, Mercury Vapor, T12/High Output Fluorescent, T12/Very High Output Fluorescent,
Standard Metal Halide, or High Pressure Sodium fixtures in interior installations. The new
fixtures must not exceed the maximum Wattage listed in the table below for each range of lamp

Wattage being replaced.

Table 47: Wattage Criteria for Induction Lighting Replacement

Basecase Wattage Replacerrz:nlz:xli:xltltrl':;e AT
> 400 Watt 360W
176-399 Watt 180W
101-175 Watt 160W
<100 Watt 95w

Measure Savings

The coincident kW and kWh savings are provided by building type in the following table.
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Table 48: Measure Savings for Induction Fixtures

ComEd Building Types C°'g::,°i'§;; '(JIS";V")a“d Energy Savings (kWh)
Office 0.070 225.7
School (K-12) 0.035 147.9
College/University 0.057 271.2
Retail/Service 0.072 321.1
Restaurant 0.059 417.0
Hotel/Motel 0.052 387.0
Medical 0.064 524.8
Grocery 0.070 4521
Warehouse 0.063 353.8
Light Industry 0.073 306.5
Heavy Industry 0.073 306.5
Average = Miscellaneous 0.063 337.7

Measure Savings Analysis
Annual energy savings and the peak coincident demand savings were calculated using the

equations below. The annual operation hours, the coincidence factors, and the interactive effect
factors were all obtained from the DEER database and shown in the following table." Since
DEER building types differ from those used in the ComEd Smart Ideas Program, they are
mapped to fit the program. Some savings values have been combined to fit program needs (see
detailed description of the methodology in the introduction).

'% 2005 Database for Energy Efficiency Resources (DEER) Update Study Final Report - Residential and
Commercial Non-Weather Sensitive Measures
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Table 49: Factors used for Calculating Lighting Savings

Annual Demand Coincident Energy
ComEd Building Types Operating Interactive Diversity Interactive

Hours Effects Factors Effects
Office 2,808 1.25 0.81 1.17
School (K-12) 1,873 1.23 0.42 1.15
College/University 3,433 1.22 0.68 1.15
Retail/Service 4,210 1.19 0.88 1.11
Restaurant 5,278 1.26 0.68 1.15
Hotel/Motel 4,941 1.14 0.67 1.14
Medical 6,474 1.26 0.74 1.18
Grocery 5,824 1.25 0.81 1.13
Warehouse 4,859 1.09 0.84 1.06
Light Industry 4,290 1.08 0.99 1.04
Heavy Industry 4,290 1.08 0.99 1.04
Average = Miscellaneous 4,389 1.19 0.77 1.12

Non-coincident kW reduction = kW of existing equipment - kW of replacement equipment

Energy savings are calculated by applying the annual operating hours and the energy

interactive effect, according to the following formula:

kWh Reduction = non-coincident kW savings * Annual operating hours * Energy interactive

effect
Coincident demand savings are calculated by applying the coincidence factor and the demand

interactive effect, according to the following formula:

Coincident kW savings = non-coincident kW savings * Coincidence Factor * Demand interactive
effect

Baseline and retrofit equipment assumptions are presented in the table below.
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Table 50: Baseline and Retrofit Wattages for Induction Lighting

Base Base Retrofit | Retrofit gen]and .
Lamp Fixture Lamp Fixture avings O
er Percentages
Wattage | Wattage | Wattage | Wattage fi ’
ixture

400 Watt lamp
basecase, up to 360 400 458 330 354 0.104 40%
Watt replacement fixture
176-399 Watt lamp
basecase, up to 180 250 295 165 177 0.118 10%
Watt replacement fixture
101-175 Watt lamp
basecase, up to 160 150 190 150 160 0.030 40%
Watt replacement fixture
100 Watt lamp
basecase, up to 95 Watt 100 128 85 95 0.033 10%
replacement fixture
Weighted Average 0.069

Measure Life and Incremental Measure Cost
The next table provides the measure life and IMC documented for this measure as well as the

source of the data. The measure life is assumed to be the same as that for HID lighting.

Incremental cost is cost difference between the energy-efficient equipment and the less efficient
option. In this case the lighting measures, the IMC is equal to the full measure cost since cost of

the less efficient option.

Table 51: Measure Life and Incremental Measure Cost

AGEEITE Value Source
Category
Measure Life All 16 PG&E Work paper
Incremental Measure Cost All $290 PG&E Work paper
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Cold Cathode

All cold cathode fluorescent lamps (CCFLs) must replace
incandescent lamps of at least 10 W and not greater than 40
W. Cold cathode lamps may be medium (Edison) or candelabra
base. Product must be rated for at least 18,000 average life

Measure Description

hours.
Units Per lamp
Base Case Description Incandescent

Measure Savings Source: KEMA, SCE

Source: PG&E

Measure Incremental Cost
$9.68

Source: SCE
5 years

Effective Useful Life

All cold cathode fluorescent lamps (CCFLs) must replace incandescent lamps of at least 10 W
and not greater than 40 W. Cold cathode lamps may be medium (Edison) or candelabra base.
The product must be rated for at least 18,000 average life hours.

Measure Savings
Baseline and retrofit equipment assumptions are presented in table below. Most lighting retrofits

assume an early replacement of existing technologies where the baseline represents the
equipment removed. The table shows the wattages used for the savings calculations from SCE
and KEMA research of cold cathode manufacturers.

Table 52: Baseline and Retrofit Wattages

Base Retrofit Wattage
Measures'’ Wattage Wattage Reduction
(Watts) (Watts) (Watt)
Incandescent (15W) -> Cold Cathode FL (5W) 15 5 10
Incandescent (30W) -> Cold Cathode FL (5W) 30 5 25
Incandescent (40W) -> Cold Cathode FL (8W) 40 8 32
Average 22

The following table provides the measure savings using the above non-coincident savings. The
savings are provided by building type. The miscellaneous category is an average of the building

"' Southern California Edison Company, Cold Cathode Fluorescent Lamp Workpaper WPSCNRLGO0063.
2007.
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types. Since DEER building types differ from those used in the ComEd Smart Ideas Program,
they are mapped to fit program. Some savings values have been combined to fit program needs
(see detailed description of the methodology in the introduction).

Table 53: Measure Savings

A Annual Demand Coincident Ener Peak
ComI_Erd IR Operating | Interactive Diversity Interac%i)(/e kW s kV.Vh
ypes Hours Effects Factors Effects Savings avings

Office 2,616 1.25 0.81 1.17 0.023 68
School (K-12) 1,873 1.23 0.42 1.15 0.012 48
College/University 3,433 1.22 0.68 1.15 0.019 88
Retail/Service 4,117 1.19 0.88 1.11 0.023 102
Restaurant 4,816 1.26 0.68 1.15 0.019 124
Hotel/Motel 4,941 1.14 0.67 1.14 0.017 126
Medical 6,474 1.26 0.74 1.18 0.021 171
Grocery 5,824 1.25 0.81 1.13 0.023 147
Warehouse 4,859 1.09 0.84 1.06 0.020 115
Light Industry 4,290 1.08 0.99 1.04 0.024 100
Heavy Industry 4,290 1.08 0.99 1.04 0.024 100
Average = 4,321 1.19 0.77 1.12 0.020 108
Miscellaneous

Measure Savings Analysis
Annual energy savings and the peak coincident demand savings were calculated using the

equations below. The annual operation hours, the coincidence factors, and the interactive effect
factors were all obtained from the DEER database. Since DEER building types differ from those
used in the ComEd Smart Ideas Program, they are mapped to fit program. Some savings values
have been combined to fit program needs. The miscellaneous category is an average of the
building types.

Non-coincident kW reduction = kW of existing equipment - kW of replacement equipment

Energy savings are calculated by applying the annual operating hours and the energy
interactive effect, according to the following formula:

kWh Reduction = non-coincident kW savings * Annual operating hours * Energy interactive
effect

Coincident demand savings are calculated by applying the coincidence factor and the demand
interactive effect, according to the following formula:
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Coincident kW savings = non-coincident kW savings * Coincidence Factor * Demand interactive
effect

Measure Life and Incremental Measure Cost

The following table provides the measure life and IMC documented for this measure as well as

the source of the data.

Incremental cost is equal to the full measure cost since it is considered to be a retrofit measure.

Table 54: Measure Life and Incremental Measure Cost'?

Value Source
Measure Life 5 SCE WP
Incremental Measure Cost $9.68 PG&E WP

12 Southern California Edison Company, Cold Cathode Fluorescent Lamp Workpaper WPSCNRLGO0063.
2007, Pacific Gas & Electric, Lighting WP.doc, 2006.
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LED Lamps

Measure Description

LED recessed down lamps or screw-in base lamps qualify. The
LED recessed downlight must be < 18 Watts and have a
minimum efficacy of 35 lumens per Watt. The product must
meet Energy Star Criteria. For screw-in base LED lamps, the
wattage must be < 8 Watts.

Units

Per lamp

Base Case Description

100 Watt or less incandescent

Measure Savings

Source: KEMA

Measure Incremental Cost

Source: PG& E 2006 Work papers

Effective Useful Life

Source: PG& E 2006 Work papers
16 years

LED recessed down lamps or screw-in base lamps qualify. The LED recessed downlight must
be < 18 Watts and have a minimum efficacy of 35 lumens per Watt. The product must meet
Energy Star Criteria. For screw-in base LED lamps, the wattage must be < 8 Watts.

Measure Savings

The coincident kW and kWh savings are provided by building type in the following table.

Table 55: Measure Savings for LED (per lamp)

_— Coincident Demand Annual Ener
S 2 LC T IV Savings (kW) Savings (kW%)),
Office 0.034 101.7
School (K-12) 0.017 71.6
College/University 0.028 131.3
Retail/Service 0.035 151.9
Restaurant 0.028 184.2
Hotel/Motel 0.025 187.3
Medical 0.031 254.0
Grocery 0.034 218.8
Warehouse 0.030 171.3
Light Industry 0.036 148.3
Heavy Industry 0.036 148.3
Average = Miscellaneous 0.030 160.9
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Measure Savings Analysis

Annual energy savings and the peak coincident demand savings were calculated using the
equations below. The annual operation hours, the coincidence factors, and the interactive effect
factors were all obtained from the DEER database and shown in the following table." Since
DEER building types differ from those used in the ComEd Smart Ideas Program, they are

mapped to fit the program. Some savings values have been combined to fit program needs (see

detailed description of the methodology in the introduction).

Table 56: Factors used for Calculating Lighting Savings

Annual Demand Coincident Energy
ComEd Building Types Operating Interactive Diversity Interactive

Hours Effects Factors Effects
Office 2,616 1.25 0.81 1.17
School (K-12) 1,873 1.23 0.42 1.15
College/University 3,433 1.22 0.68 1.15
Retail/Service 4117 1.19 0.88 1.11
Restaurant 4,816 1.26 0.68 1.15
Hotel/Motel 4,941 1.14 0.67 1.14
Medical 6,474 1.26 0.74 1.18
Grocery 5,824 1.25 0.81 1.13
Warehouse 4,859 1.09 0.84 1.06
Light Industry 4,290 1.08 0.99 1.04
Heavy Industry 4,290 1.08 0.99 1.04
Average = Miscellaneous 4,321 1.19 0.77 1.12

Non-coincident kW reduction = kW of existing equipment - kW of replacement equipment

Energy savings are calculated by applying the annual operating hours and the energy

interactive effect, according to the following formula:

kWh Reduction = non-coincident kW savings * Annual operating hours * Energy interactive
effect

Coincident demand savings are calculated by applying the coincidence factor and the demand
interactive effect, according to the following formula:

Coincident kW savings = non-coincident kW savings * Coincidence Factor * Demand interactive
effect

'3 2005 Database for Energy Efficiency Resources (DEER) Update Study Final Report - Residential and
Commercial Non-Weather Sensitive Measures
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Baseline and retrofit equipment assumptions are presented in the table below. The fixture
wattages were collected from PG&E’s Non-residential Retrofit Program standard fixture wattage

table.

Table 57: Baseline and Retrofit Wattages for LED Lamps

Retrofit Demand
Base Lamp Lamp Savings per Weight
Base Case lamps Wattage Wattage lamp (kW) | Percentages

100 W incandescent 100 8 0.092 5%
75 W incandescent 75 8 0.067 15%
60 W incandescent 60 8 0.052 15%
40 W incandescent 40 8 0.032 15%
25 W incandescent 25 8 0.017 25%
15 W incandescent 15 8 0.007 25%
Weighted Average 0.033

Measure Life and Incremental Measure Cost

The next table provides the measure life and IMC documented for this measure as well as the
source of the data. Incremental cost is cost difference between the energy-efficient equipment
and the less efficient option. In this case the lighting measures, the IMC is equal to the full
measure cost since cost of the less efficient option is $0. For LED lighting, the IMC was
calculated as the average price of 8 LED bulbs ranging from 0.85 to 4.7 W.

The measure life for the LED bulbs is taken from the PG&E work paper on LED open signs and

is 16 years.

Table 58: Measure Life and Incremental Measure Cost

Measure Category Lamp Value Source
Measure Life LED 16 years PG&E LED Open sign
Work paper
Incremental Measure Cost LED Average of 8 LED bulbs
sold at CCrane.com
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Ceramic Metal Halide Integral Ballast Lamp

Measure Description

This measure consists of replacing incandescent lamps with an
integrated electronic self-ballasted Ceramic Metal Halide lamp.

Units

Per lamp

Base Case Description

Incandescent lamps

Measure Savings

Source: PG&E Work papers

Measure Incremental Cost

Source: PG&E Work papers

Effective Useful Life

Source: PG&E Work papers
8 years

Qualifying lamps are 25 watt or less integrated ballast ceramic metal halide PAR lamps with a
rated life 10,500 hours or greater.

Measure Savings

The coincident kW and kWh savings are provided by building type in the following table.

Table 59: Integrated Electronic Self-Ballasted Ceramic Metal Halide lamp Savings

ComEd Building Types Co'g::/?ﬁ;;?fw)a De Ener?li(v?ﬁ)v ings
Office 0.048 146.1
School (K-12) 0.025 102.8
College/University 0.040 188.5
Retail/Service 0.050 218.2
Restaurant 0.041 264.5
Hotel/Motel 0.036 268.9
Medical 0.045 364.8
Grocery 0.048 314.2
Warehouse 0.044 245.9
Light Industry 0.051 213.0
Heavy Industry 0.051 213.0
Average = Miscellaneous 0.044 231.1
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Measure Savings Analysis
Annual energy savings and the peak coincident demand savings were calculated using the

equations below. The annual operation hours, the coincidence factors, and the interactive effect
factors were all obtained from the DEER database and shown in the following table.™ Since
DEER building types differ from those used in the ComEd Smart Ideas Program, they are
mapped to fit the program. Some savings values have been combined to fit program needs (see
detailed description of the methodology in the introduction).

Table 60: Factors used for Calculating Lighting Savings

Annual Demand Coincident Energy
ComEd Building Types Operating Interactive Diversity Interactive

Hours Effects Factors Effects
Office 2,616 1.25 0.81 1.17
School (K-12) 1,873 1.23 0.42 1.15
College/University 3,433 1.22 0.68 1.15
Retail/Service 4,117 1.19 0.88 1.11
Restaurant 4,816 1.26 0.68 1.15
Hotel/Motel 4,941 1.14 0.67 1.14
Medical 6,474 1.26 0.74 1.18
Grocery 5,824 1.25 0.81 1.13
Warehouse 4,859 1.09 0.84 1.06
Light Industry 4,290 1.08 0.99 1.04
Heavy Industry 4,290 1.08 0.99 1.04
Average = Miscellaneous 4,321 1.19 0.77 1.12

Non-coincident kW reduction = kW of existing equipment - kW of replacement equipment

Energy savings are calculated by applying the annual operating hours and the energy
interactive effect, according to the following formula:

kWh Reduction = non-coincident kW savings * Annual operating hours * Energy interactive
effect

Coincident demand savings are calculated by applying the coincidence factor and the demand
interactive effect, according to the following formula:

Coincident kW savings = non-coincident kW savings * Coincidence Factor * Demand interactive
effect

'* 2005 Database for Energy Efficiency Resources (DEER) Update Study Final Report - Residential and
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Baseline and retrofit equipment assumptions are presented in the table below. Calculations
assume that a PAR 38 halogen (45-90W) lamp is replaced with an integrated electronic self-
ballasted 25W Ceramic Metal Halide lamp.

Table 61: Baseline and Retrofit Wattages for Ceramic Metal Halide lamps

Base Lamp Retrofit Lamp Demand Savings Weight
Wattage Wattage per fixture Percentages
45 27 0.018 15%
60 27 0.033 30%
75 27 0.048 10%
90 27 0.063 25%
100 27 0.073 20%
Weighted Average 0.048

Measure Life and Incremental Measure Cost
The following table provides the measure life and IMC documented for this measure as well as

the source of the data. The measure life varies by market segment, hence dependent on
operating hours. The average calculated life is 3 years.

Incremental cost is cost difference between the energy-efficient equipment and the less efficient
option. The full measure cost is applicable since the measure is a retrofit with a new technology.

Table 62: Measure Life and Incremental Measure Cost

I Value Source
Category
Measure Life Lamp and Ballast 8 WPG&E
orkpaper
Ceramic Metal PG&E
Incremental Measure Cost Halide lamps $60 Workpaper
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Exit Signs

High-efficiency exit signs must replace or retrofit an existing
incandescent exit sign. Electroluminescent, photoluminescent, T1
and light-emitting diode (LED) exit signs are eligible under this
Measure Description category. Non-electrified and remote exit signs are not eligible. Al
new exit signs or retrofit exit signs must be UL or ETL listed, have
a minimum lifetime of 10 years, and have an input wattage <5
Watts or be ENERGY STAR qualified.

Units Per Sign
Base Case Description | |ncandescent Exit Signs
Measure Savings Source: ENERGY STAR
Measure Incremental

Source: ICF Portfolio Plan
Cost
Effective Useful Life Source: DEER

16 years

High-efficiency exit signs must replace or retrofit an existing incandescent exit sign.
Electroluminescent, photoluminescent, T1 and light-emitting diode (LED) exit signs are eligible
under this category. Non-electrified and remote exit signs are not eligible. All new exit signs or
retrofit exit signs must be UL or ETL listed, have a minimum lifetime of 10 years, and have an
input wattage <5 Watts or be ENERGY STAR qualified.

Measure Savings
Baseline and retrofit equipment assumptions are presented in the next table. Most lighting

retrofits assume an early replacement of existing technologies where the baseline represents
the equipment removed. The table shows the wattages used for the savings calculations.

Table 63: Baseline and Retrofit Wattages

Base Retrofit Wattage
L1 BRI Wattage Wattage Reduction
Two Incandescent Bulbs (20W each) -> LED 40 5 35
EXIT Sign (5W)

The measure savings use the above non-coincident savings.

Table 64: Exit Sign Savings

_— Peak kW .
ComEd Building Types Savings kWh Savings
Office 0.044 358.7
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School (K-12) 0.043 352.6
College/University 0.043 352.6
Retail/Service 0.042 340.3
Restaurant 0.044 352.6
Hotel/Motel 0.040 349.5
Medical 0.044 361.8
Grocery 0.044 346.5
Warehouse 0.038 325.0
Light Industry 0.038 318.9
Heavy Industry 0.038 318.9
Average = Miscellaneous 0.042 343.4

Measure Savings Analysis

Annual energy savings and the peak coincident demand savings were calculated using the
equations below. The coincident diversity factor is 1.0 since the sign is on all the time. The
operating hours are 8,760 hours per year.'

Table 65: Factors used for Calculating Savings

Annual Demand Coincident Energy
ComEd Building Types Operating Interactive Diversity Interactive

Hours Effects Factors Effects
Office 8,760 1.25 1.00 1.17
School (K-12) 8,760 1.23 1.00 1.15
College/University 8,760 1.22 1.00 1.15
Retail/Service 8,760 1.19 1.00 1.11
Restaurant 8,760 1.26 1.00 1.15
Hotel/Motel 8,760 1.14 1.00 1.14
Medical 8,760 1.26 1.00 1.18
Grocery 8,760 1.25 1.00 1.13
Warehouse 8,760 1.09 1.00 1.06
Light Industry 8,760 1.08 1.00 1.04
Heavy Industry 8,760 1.08 1.00 1.04
Average = Miscellaneous 8,760 1.19 1.00 1.12

Non-coincident kW reduction = kW of existing equipment - kW of replacement equipment

132005 Database for Energy Efficiency Resources (DEER) Update Study Final Report - Residential and
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Energy savings are calculated by applying the annual operating hours and the energy
interactive effect, according to the following formula:

kWh Reduction = non-coincident kW savings * Annual operating hours * Energy interactive
effect

Coincident demand savings are calculated by applying the coincidence factor and the demand
interactive effect, according to the following formula:

Coincident kW savings = non-coincident kW savings * Coincidence Factor * Demand interactive
effect.

Measure Life and Incremental Measure Cost
The following table provides the measure life and incremental measure cost (IMC) documented

for this measure as well as the source of the data.

Incremental cost is cost difference between the energy efficient equipment and the less efficient
option. In this case the lighting measures, the IMC is equal to the full measure cost since the
cost of the less efficient option, i.e., not conducting the retrofit, is $0.

Table 66: Measure Life and Incremental Measure Cost

Value Source
Measure Life 16 DEER
Incremental Measure Cost $81 ICF Portfolio Study
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LED Channel Signs

Measure Description

Retrofit and replacement of inefficient neon and argon-mercury
channel letter signs with efficient LED channel letter signs.

Units

Per letter

Base Case Description

Existing signage— Neon (red) channel letter signs and argon-
mercury (white) channel letter signs.

Measure Savings

Source: PG&E workpaper

Measure Incremental Cost

Source: PG&E workpaper

Effective Useful Life

16 years

Source: PG&E workpaper

LED channel sign incentive is available for retrofitting or replacing incandescent, HID, argon-

mercury or neon-lighted channel letter signs. Replacement signs can not use more than 20% of

the actual input power of the sign that is replaced.

Measure Savings'®

The following table summarizes the savings for LED channel signs.

Table 67: Savings for LED Channel Signs

Annual Demand Peak
kWh/letter kW/letter kWI/letter
oo | s SEL W oo | oo
Outdoor 2750 ot 237 0066 0

Measure Savings Analysis
The calculation methodology used by PG&E in the LED Channel Sign workpaper is outlined

below. All the supporting documentation and spreadsheets are shown in the PG&E workpaper.

' PGE LED Channel Sign work paper

Appendix A — Prescriptive Measures

February 20, 2009




(1) Collected letter schematics showing linear feet of tubing and number of LED modules for
each letter of the alphabet, both uppercase and lowercase, for 24 inch high letters and
36 inch high letters.

(2) The base case wattage (W/ft) and the energy efficient case wattage (W/module) input
values were collected for each specific letter.

(3) A probability table, showing the frequency each letter appears in the English language,
was integrated into the spreadsheet. By multiplying the wattage for each specific letter
by the probability, a weighted average wattage per letter was obtained. This single
value represents all 26 letters of that height and will be accurate over a range of signs
with a weighted average watts/letter for red and white for uppercase and lowercase
letters.

(4) This spreadsheet was then modified to account for the average height of signs in each
category. (According to sign industry sources, the average height of a sign in the 2 feet
or less category is 21 inches. The average height of a sign in the greater than 2 feet
high category is 27 inches).

(5) The watts/letter values were then weighted assuming 70% of letters are uppercase and
30% of letters are lowercase, as well as 50% are red signs and 50% are white signs.

Measure Life and Incremental Measure Cost
Measure life is assumed to be 16 years for the signs. LEDs have a lifetime of 25,000 hours for

LEDs. However, to be consistent, DEER uses 16 years for LED exit signs, hence all LEDs are
assumed to have a 16 year life.

Incremental cost is cost difference between the energy efficient equipment and the less efficient
option. The incremental cost for the retrofit case is the full cost of the LED-lighted sign because
the retrofit case assumes the existing lighting is working properly and does not need to be
replaced. The incremental cost for the replacement case is the difference between the base
case and the energy-efficient alternative. The incremental costs were weighted assuming that
30% of the channel signs will be retrofit and 70% of the channel signs will be new or
replacement. Therefore, the incremental cost for signs less than or equal to 2 ft. high is
$35/letter and the incremental cost for signs greater than 2 ft. high is $154/letter.
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LED Open Signs

. Light-emitting diodes (LED) open signs are eligible under this
Measure Description

category.
Units Per Sign
Base Case Description Neon open sign
Measure Savings Source: PG&E work paper

Measure Incremental Cost | Source: PG&E work paper

Source: PG&E work paper

Effective Useful Life
16 years

LED open signs must replace an existing neon open sign. LED drivers can be either electronic
switching or linear magnetic, with the electronic switching supplies being the most efficient. The
on-off power switch may be found on either the power line or load side of the driver, with the line
side location providing significantly lower standby losses when the sign is turned off and is not
operating.

Measure Savings
The coincident kW and kWh savings are provided by building type in the following table. Many

of these buildings types may not have open signs. Open signs are assumed to be on during the
typical operating hours of these buildings.
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Table 68: Measure Savings for LED Open Signs (per sign)

ComEd Building Types Cmg:ifi'ﬁ;ts'?f‘;‘v‘)a"d E“e’%ﬁs’i“gs
Office 0.160 519.1
School (K-12) 0.082 340.2
College/University 0.131 623.7
Retail/Service 0.165 738.4
Restaurant 0.135 959.0
Hotel/Motel 0.121 890.0
Medical 0.147 1207.0
Grocery 0.160 1039.8
Warehouse 0.145 813.8
Light Industry 0.169 704.9
Heavy Industry 0.169 704.9
Average = Miscellaneous 0.145 776.7
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Measure Savings Analysis

Annual energy savings and the peak coincident demand savings were calculated using the

equations below. The annual operation hours, the coincidence factors, and the interactive effect

factors were all obtained from the DEER database and shown in the following table."” Since
DEER building types differ from those used in the ComEd Smart Ideas Program, they are

mapped to fit the program. Some savings values have been combined to fit program needs (see

detailed description of the methodology in the introduction).

Table 69: Factors used for Calculating Lighting Savings

Annual Demand Coincident Energy
ComEd Building Types Operating Interactive Diversity Interactive

Hours Effects Factors Effects
Office 2,808 1.25 0.81 1.17
School (K-12) 1,873 1.23 0.42 1.15
College/University 3,433 1.22 0.68 1.15
Retail/Service 4,210 1.19 0.88 1.11
Restaurant 5,278 1.26 0.68 1.15
Hotel/Motel 4,941 1.14 0.67 1.14
Medical 6,474 1.26 0.74 1.18
Grocery 5,824 1.25 0.81 1.13
Warehouse 4,859 1.09 0.84 1.06
Light Industry 4,290 1.08 0.99 1.04
Heavy Industry 4,290 1.08 0.99 1.04
Average = Miscellaneous 4,389 1.19 0.77 1.12

Non-coincident kW reduction = kW of existing equipment - kW of replacement equipment

Energy savings are calculated by applying the annual operating hours and the energy
interactive effect, according to the following formula:

kWh Reduction = non-coincident kW savings * Annual operating hours * Energy interactive
effect

Coincident demand savings are calculated by applying the coincidence factor and the demand
interactive effect, according to the following formula:
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Coincident kW savings = non-coincident kW savings * Coincidence Factor * Demand interactive
effect

The following table provides the sample retrofit options and demand reduction assumptions
used.

Table 70: Demand Reduction for Open Signs

s Demand Weight
avings per
Si Percentages

ign

Replacement of Neon-Large Neon-Like Appearance 0.169 33%

Replacement of Neon-Small Dot Pattern 0.125 33%

Replacement of Neon-Large Oblong Dot Pattern 0.180 33%

Weighted Average 0.158

Measure Life and Incremental Measure Cost
The following table provides the measure life and incremental measure cost (IMC) documented

for this measure as well as the source of the data. The measure life is assumed to be the same
as that of an LED exit sign.

Incremental cost is cost difference between the energy efficient equipment and the less efficient
option. In this case the lighting measures, the IMC is equal to the full measure cost since cost of
the less efficient option, i.e., of not conducting the retrofit is $0.

The actual incremental cost of LED technology over new neon technology with electronic
ballasts is about $50 to 100 per sign, or $75, on average.

Table 71: Measure Life and Incremental Measure Cost

Value Source
Measure Life 16 PG&E work paper
Incremental Measure Cost $75 PG&E work paper
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Plug Load Occupancy Sensors

Measure Description Installation of an occupancy sensor on a plug load.

Units Per sensor

Base Case Description 50W of task lighting and a computer monitor with no controls

Measure Savings Source: DEER

Measure Incremental Cost | Source: DEER

Source: DEER

Effective Useful Life
8 years

This rebate applies to passive infrared and/or ultrasonic detectors only. Plug-load sensors must
control electricity using equipment in offices or cubicles, including shared copiers and/or
printers.

Measure Savings
The coincident demand savings is 0.091 kW and annual energy savings is 258 kWh per

application. The savings are provided for the Office building type (interactive effects are
Included in the savings).

Measure Savings Analysis
Annual energy savings and the peak coincident demand savings were calculated using the

equations below. The annual operation hours, the coincidence factors, and the interactive effect
factors were all obtained from the DEER database and shown in the following table.18 The
occupancy sensor is assumed to turn off equipment for 2,450 hours/year. The factors used are
for office building.

Table 72: Office Building Factors

Ener Demand Coincidence
Hours . gy Interactive
Interactive Effect Factor
Effects
2,450 1.17 1.25 0.81
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Energy savings are calculated by applying the annual operating hours and the energy
interactive effect, according to the following formula:

kWh Reduction = non-coincident kW savings * Annual operating hours * Energy interactive
effect

Coincident demand savings are calculated by applying the coincidence factor and the demand
interactive effect, according to the following formula. The non-coincident demand reduction is
90W in this calculation.

Coincident kW savings = non-coincident kW savings * Coincidence Factor * Demand interactive
effect

Measure Life and Incremental Measure Cost
The following table provides the measure life and incremental measure cost (IMC) documented

for this measure as well as the source of the data. The full measure cost is the cost applicable
for this measure.

Table 73: Measure Life and Incremental Measure Cost

Value Source
Measure Life 8 DEER
Incremental Measure Cost $20 DEER
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Occupancy Sensors

Passive infrared, ultrasonic detectors and fixture-integrated

Measure Description sensors or sensors with a combination thereof are eligible. All
sensors must be hard-wired and control interior lighting fixtures.
The incentive is per Watt controlled.

Units Per Connected Watt

Base Case Description No Sensor

Measure Savings Source: DEER

Measure Incremental Cost | Source: DEER

Effective Useful Life Source: DEER
8 years

Passive infrared, ultrasonic detectors and fixture-integrated sensors or sensors with a
combination thereof are eligible. All sensors must be hard-wired and control interior lighting
fixtures. The incentive is per Watt controlled.

Measure Savings
The savings are provided by building type. The annual operation hours, the coincidence factors,

and the interactive effect factors were all obtained from the DEER database. Since DEER
building types differ from those used in the ComEd Smart Ideas Program, they are mapped to fit
program. Some savings values have been combined to fit program needs. The miscellaneous
category is an average of the building types (see detailed description of the methodology in the
introduction).
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Table 74: Measure Savings for Occupancy Sensor per Connected Watt

ComEd Bulking | gharsins | (oeraei, | ey | innadive |k | o<W

Types Hours Effects Factors Effects | Savings ZEIEE
Office 2,808 1.25 0.81 1.17 0.0002 0.657
School (K-12) 1,873 1.23 0.42 1.15 0.0001 | 0.431
College/University 3,433 1.22 0.68 1.15 0.0002 | 0.789
Retail/Service 4,210 1.19 0.88 1.11 0.0002 0.935
Restaurant 5,278 1.26 0.68 1.15 0.0002 | 1.214
Hotel/Motel 4,941 1.14 0.67 1.14 0.0002 1.127
Medical 6,474 1.26 0.74 1.18 0.0002 1.528
Grocery 5,824 1.25 0.81 1.13 0.0002 1.316
Warehouse 4,859 1.09 0.84 1.06 0.0005 | 2575
Light Industry 4,290 1.08 0.99 1.04 0.0005 2.231
Heavy Industry 4,290 1.08 0.99 1.04 0.0005 2.231
pverage = 4,389 119 0.77 112 | 00003 | ags

Measure Savings Analysis
Annual energy savings and the peak coincident demand savings were calculated using the

equations below.

Energy savings are calculated by applying the annual operating hours and the energy
interactive effect, according to the following formula:

kWh Reduction = Connected wattage/1000 * Annual operating hours * Energy interactive effect

Coincident demand savings are calculated by applying the coincidence factor and the demand
interactive effect, according to the following formula:

Coincident kW savings = Connected wattage/1000 * Occupancy Off Rate * Coincidence Factor
* Demand interactive effect

The baseline for this measure is fixtures that do not include any automatic controls, i.e., manual
switches. Since the unit is defined as per connected Watt, the baseline demand is one Watt.
Demand savings depend on whether areas are high or low occupancy. DEER states that
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occupancy time off rates are at 20 percent for high-occupancy building types and 50 percent for
low-occupancy building types.'® Therefore, the table below shows the assumed range of
occupancy off rates.

Table 75: Occupancy Off Rate

ComEd Building Types | O°cuPancy Sensor Off
Office 20%
School (K-12) 20%
College/University 20%
Retail/Service 20%
Restaurant 20%
Hotel/Motel 20%
Medical 20%
Grocery 20%
Warehouse 50%
Light Industry 50%
Heavy Industry 50%
Average = Miscellaneous 28%

Measure Life and Incremental Measure Cost
The following table provides the measure life and IMC documented for this measure as well as

the source of the data.

Incremental cost is cost difference between the energy efficient equipment and the less efficient
option. In this case the lighting measures, the IMC is equal to the full measure cost since the
cost of the less efficient option, i.e., not conducting the retrofit, is $0.

Table 76: Measure Life and Incremental Measure Cost

Value Source
Measure Life 8 DEER
Incremental Measure Cost $0.32 DEER
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New T5/T8 Fluorescent Fixtures

This measure consists of replacing one or more existing
fixtures with new fixtures containing T8 or T5 lamps and
electronic ballasts. The T8 or T5 lamps must have a color
rendering index (CRI) = 80. The electronic ballast must be high
Measure Description frequency (220 kHz), UL listed, and warranted against defects
for 5 years. Ballasts must have a power factor (PF) = 0.90.
Ballasts for 4-foot lamps must have total harmonic distortion
(THD) =20 percent at full light output. For 2- and 3-foot lamps,
ballasts must have THD <32% at full light output.

Units Per Watt reduced
Base Case Description Typically high wattage HID fixtures
Measure Savings Source: KEMA
Measure Incremental Cost | Source: KEMA
Effective Useful Life Source: DEER
11 years

This measure consists of replacing one or more existing fixtures with new fixtures containing T8
or T5 lamps and electronic ballasts. The T8 or TS5 lamps must have a color rendering index
(CRI) =2 80. The electronic ballast must be high frequency (=220 kHz), UL listed, and warranted
against defects for 5 years. Ballasts must have a power factor (PF) = 0.90. Ballasts for 4-foot
lamps must have total harmonic distortion (THD) <20 percent at full light output. For 2- and 3-
foot lamps, ballasts must have THD <32 percent at full light output.

Measure Savings
The savings are provided by building type in the following table. The annual operation hours, the

coincidence factors, and the interactive effect factors were all obtained from the DEER
database.? Since DEER building types differ from those used in the ComEd Smart Ideas
Program, they are mapped to fit program. Some savings values have been combined to fit
program needs (see detailed description of the methodology in the introduction). The
miscellaneous category is an average of the building types.

292005 Database for Energy Efficiency Resources (DEER) Update Study Final Report - Residential and
Commercial Non-Weather Sensitive Measures

Appendix A — Prescriptive Measures 75 February 20, 2009



Table 77: Measure Savings for New T8/T5 Fluorescent Fixtures per Watt Reduced

Sz e e O’::pal:?lig Inlizgca:?iee (:I;)il\rl‘:rl;‘i(:;;l t InItEeT;gi)(le I\:I’\?afltl: kV_Vh
Types Hours Effects Factors Effects Savings SENINEE

Office 2,808 1.25 0.81 1.17 0.0010 3.2854
School (K-12) 1,873 1.23 0.42 1.15 0.0005 | 2.1534
College/University 3,433 1.22 0.68 1.15 0.0008 | 3.9474
Retail/Service 4,210 1.19 0.88 1.11 0.0010 | 4.6735
Restaurant 5,278 1.26 0.68 1.15 0.0009 | 6.0697
Hotel/Motel 4,941 1.14 0.67 1.14 0.0008 | 5.6322
Medical 6,474 1.26 0.74 1.18 0.0009 7.6393
Grocery 5,824 1.25 0.81 1.13 0.0010 6.5811
Warehouse 4,859 1.09 0.84 1.06 0.0009 | 5.1505
Light Industry 4,290 1.08 0.99 1.04 0.0011 4.4616
Heavy Industry 4,290 1.08 0.99 1.04 0.0011 4.4616
pverage = 4,389 119 0.77 1.12 0.0009 | 49141

Measure Savings Analysis
Annual energy savings and the peak coincident demand savings were calculated using the

equations below.

Non-coincident kW reduction = kW of existing equipment - kW of replacement equipment

Energy savings are calculated by applying the annual operating hours and the energy
interactive effect, according to the following formula:

kWh Reduction = no-coincident kW savings * Annual operating hours * Energy interactive effect
Coincident demand savings are calculated by applying the coincidence factor and the demand

interactive effect, according to the following formula:

Coincident kW savings = non-coincident kW savings * Coincidence Factor * Demand interactive
effect

Baseline and retrofit equipment assumptions are variable. Because we define this measure as
in the number of watts reduced, the non-coincident demand savings will be one watt by
definition.

Measure Life and Incremental Measure Cost
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The following table provides the measure life and IMC documented for this measure as well as

the source of the data.

Incremental cost is cost difference between the energy efficient equipment and the less efficient
option. In this case the lighting measures, the IMC is equal to the full measure cost since the

cost of the less efficient option, i.e., not conducting the retrofit, is $0.

Table 78: Measure Life and Incremental Measure Cost

Value Source
Measure Life 11 DEER
Incremental Measure Cost?’ $0.75 KEMA

! Based on the assessment of active projects in the 2008-09 ComEd Smart Ideas Program.
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Cooling
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Unitary or Split Air Conditioning Systems and Air Source Heat Pumps

New unitary air conditioning units or air source heat pumps that meet or
Measure exceed the qualifying cooling efficiency are eligible for an incentive. They
can be either split systems or single package units. Water-cooled systems,
evaporative coolers, and water source