2003 EXPRESS LIGHTING


Lighting

The statewide Express Efficiency lighting program offers incentives to commercial, industrial, and agricultural customers who install lighting equipment that is more efficient than the existing lighting in their facility.  Incentives are offered for installing:

· Energy Star rated screw in compact fluorescent lamps with integral ballasts and modular compact fluorescent lamps with electronic ballasts,

· Compact fluorescent fixtures,

· Induction lamps and fixtures,

· Linear fluorescent electronic ballasts,

· T8, T5, or T5/HO linear fluorescent lamps,
· High intensity discharge lamps and ballasts

· Interior high-bay linear fluorescent luminaires,
· Conversion from standard (probe start) high intensity discharge to pulse start lamps and ballasts,
· Ceramic metal halide lamps and ballasts,

· Light emitting diodes in certain sign and signal applications, and
· Lighting controls.

New elements of the 2003 Express Efficiency lighting program are discussed below, followed by a brief market description.  Next, a general lighting technology description is given that compares different lighting technology options and explains some of the terms used in the analysis.  Common assumptions for the different retrofit measures are discussed next.  Specific technology descriptions and engineering calculations are then presented for each measure, with energy and demand savings estimates by market sector.

Changes in the Lighting Express Program for 2003
The 2003 Lighting Express Program is similar to the 2002 program.  The following are the major changes from last year’s program:

· Program categories have been re-titled and requirements strengthened for greater clarity,
· Screw-in induction lamps have been moved to the compact fluorescent lamp category for simplicity

· Ballast factor has and method of start has been taken into consideration in electronic ballasts
· Pulse start metal halide has replaced standard metal halide
· 
· Ceramic metal halide lamps and fixtures have been added

· Traffic signal LED lamp modules have been deleted due the utilities work in influencing their inclusion in California’s Appliance Standard, Title 20, effective March 1, 2003, and
· New strip LED replacement for neon retrofit measures have been added.

Market Description

Lighting accounts for approximately 34% of commercial electricity use (EPRI 1988).  In addition, lighting generates internal heat gains which, in commercial buildings, must be removed by air conditioning systems.  Since commercial lighting and air conditioning are large energy uses that contribute to peak demand for summer-peaking utilities, lighting programs are an important component of both load management and efficiency programs.

Technology Description

The most common lamp types are incandescent, fluorescent, and high intensity discharge (HID).  HID lamps include mercury vapor, metal halide, and high-pressure sodium.

Incandescent sources emit light when a filament is heated by electrical resistance and then radiates.  The other common lamp types use gas-discharge to produce light.  The incoming voltage and current are modified by a ballast, and then the electricity strikes an arc and causes the gas inside the lamp to glow.

Ballasts for fluorescent lamps are manufactured in three designs: energy saving core/coil, hybrid electronic, and electronic.  (In 1987, the National Appliance Energy Conservation Act set ballast efficacy factor standards that precluded manufacture of standard core/coil ballasts as of April 1, 1990.)  Electronic ballasts are now available in rapid-start mode, instant-start mode, adjustable output (0-50%-100%), and full-range dimming ballasts.

Lighting efficiency ratings are called efficacies and are given in units of lumens (of visible light) per watt of power input.  Table 1 shows the fixture (combined lamp and ballast) efficacies of common light sources (EPRI 1988).

TABLE 1

LIGHTING EFFICACIES

	
Lamp Type
	Efficacies
(lumens/watt)

	Incandescent
	13-24

	Tungsten halogen
	15-30

	Mercury vapor
	35-60

	Compact fluorescent
	20-85

	Fluorescent
	63-105

	Metal halide
	63-115

	High-pressure sodium
	50-127

	Low-pressure sodium
	80-143


Incandescent lamps have the lowest efficacy of all the common lamp types.  Fluorescent lamps are almost four times as efficient as incandescent sources.  Some high wattage HID lamps are significantly more efficient than fluorescent light sources.

Different lamps emit different color light. Quality of light is an important factor in lighting design, and one measure is the color rendering index (CRI), which tells how an illuminated object looks under the light. CRI values should only be compared between lamps of similar color temperature.  Light sources are ranked below by color rendering index from highest (best) to lowest:

· Incandescent,

· Tungsten halogen,

· Compact fluorescent,

· Metal halide,

· Fluorescent,

· High pressure sodium,

· Mercury vapor, and

· Low pressure sodium.

Fluorescent lamps come in a wide range of color rendering indices.  Low-pressure sodium and mercury vapor have poor color rendering indices and should be used only where color rendition is of minor concern.

Net to Gross Ratio

In order to contribute to efforts of statewide uniformity, a Net-to-Gross ratio of 0.96 will be used for lighting measures, in accordance with the CPUC Energy Efficiency Policy Manual Version 1, Prepared by the Energy Division October 2001.
Hours of Operation

Table 2 presents operating hours by business type.  Commercial and industrial sector operating hours are based upon M&E studies performed by outside consultants (Quantum 1997b, p. 5; and Xenergy 334b).  The Quantum study recommends using an average of 1994 and 1995 hours, while the Xenergy study is based on PY1997 results.  Operating hours vary by building type, except in cases where operating hours are the same for all sectors, e.g., exit lighting.

TABLE 2

ANNUAL OPERATING HOURS

	Market Sector
	Annual Operating Hours

	Office
	4,000

	Retail
	4,450

	College
	3,900

	School
	2,150

	Grocery
	5,800

	Restaurant
	4,600

	Health Care/Hospital
	4,400

	Hotel/Motel
	5,500

	Warehouse
	3,550

	Process Industrial
	6,650

	Assembly Industrial
	4,400

	All Other
	4,500


Outdoor lights are assumed to have the same annual hours of operation for all market sectors.  Unless otherwise specified in the individual technical assessments, exterior lights are assumed to be controlled by a time clock and a photocell and to operate for 4,100 hours per year.  This value is arrived at by assuming that the lights burn twelve hours per day each day, except during the summer when the photocell turns the lights off for another three hours per day.

For each technology type, the individual assessments list the predominant sector(s) since some technologies are used more in certain sectors than others.

Demand Reduction Calculations

Two types of capacity savings estimates were done for this analysis: connected load reduction achieved by the measure (noncoincident) and demand reduction coincident with PG&E's system peak..  

The noncoincident lighting demand savings achieved by the measure are estimated from engineering analyses using the following formula:

Noncoincident kW savings = kW of existing equipment - kW of replacement equipment

The commercial and industrial sector M&E studies (Quantum 1997b, p. 7; and Xenergy 334b) quantified additional demand savings in avoided air conditioning load because of reduced internal gains from energy efficient lighting by building type. Table 3 presents the resulting interactive effect terms that are used to calculate the demand impacts attributable to indoor lighting retrofits. Demand savings calculations include both the wattage drop between the old lamp and the new lamp, as well as the reduction in cooling loads as result of reduced waste heat generation.

Note:  Interactive effects are not included in savings calculations for exterior lighting or lighting controls.

TABLE 3

DEMAND INTERACTIVE EFFECTS BY BUILDING TYPE
	Market Sector
	Demand Interactive Effects

	Office
	1.25

	Retail
	1.19

	College
	1.22

	School
	1.23

	Grocery
	1.25

	Restaurant
	1.26

	Health Care/Hospital
	1.26

	Hotel/Motel
	1.14

	Warehouse
	1.09

	Process Industrial
	1.02

	Assembly Industrial
	1.08

	All Other
	1.13


Noncoincident kW savings with Interactive Effects = (kW of existing equipment - kW of replacement equipment) * (Demand Interactive Effects)

The kW use of various lighting technologies are taken from catalogs of major lighting manufacturers (General Electric, Sylvania, and Philips).

To determine coincident demand savings, which are used in the economic analysis, engineering estimates of savings are multiplied by a coincident diversity factor, which was determined from the M&E studies (Quantum 1997b, p. 6; and Xenergy 334b).  Table 4 presents the resulting coincident diversity factors that are used to calculate the demand impacts attributable to indoor lighting retrofits. In the case of lighting the formula for coincident kW savings is:

Coincident kW Savings = Coincident Diversity Factor * Noncoincident savings with Demand Interactive Effects

TABLE 4

COINCIDENT DIVERSITY FACTORS

	Market Sector
	Coincident Diversity Factors

	Office
	0.81

	Retail
	0.88

	College
	0.68

	School
	0.42

	Grocery
	0.81

	Restaurant
	0.68

	Health Care/Hospital
	0.74

	Hotel/Motel
	0.67

	Warehouse
	0.84

	Process Industrial
	0.99

	Assembly Industrial
	0.92

	All Other
	0.76


Energy Savings Calculations

Energy savings are based on the kW differential between baseline and efficient equipment and annual operating hours, according to the following formula:

kWh Savings = (kW of existing equipment - kW of replacement equipment) * (Annual operating hours)
The M&E studies (Quantum 1997b, p. 7; and Xenergy 334b) quantified additional energy savings in avoided air conditioning load because of reduced internal gains from energy efficient lighting by building type. Table 5 presents the resulting interactive effect terms that are used to calculate the energy impacts attributable to indoor lighting retrofits.  The penalty for additional heating required in gas buildings was not included as it was small in comparison to the interactive cooling effects.  The interactive effects do not apply to exterior lighting.  

kWh Savings with Interactive Effects = (kW of existing equipment - kW of replacement equipment) * (Annual operating hours)*( Energy Interactive Effects)
TABLE 5

ENERGY INTERACTIVE EFFECTS BY BUILDING TYPE

	Market Sector
	Energy Interactive Effects

	Office
	1.17

	Retail
	1.11

	College
	1.15

	School
	1.15

	Grocery
	1.13

	Restaurant
	1.15

	Health Care/Hospital
	1.18

	Hotel/Motel
	1.14

	Warehouse
	1.06

	Process Industrial
	1.01

	Assembly Industrial
	1.04

	All Other
	1.08


Baseline Measures and Persistence

Baseline retrofit equipment assumptions used throughout this section are presented in Table 6.  Because the Express Lighting program is targeted to an early replacement of existing technologies, the baseline represents the equipment removed.  Additional baseline documentation is presented below under each individual technical assessment for qualifying program measures.  

For high wattage compact fluorescent lamp and high intensity discharge fixtures, the baseline is split into two categories (incandescent and mercury vapor) to more accurately calculate savings.  

TABLE 6

BASELINE WATTAGES FOR HARDWIRED FLUORESCENT AND 

HID FIXTURES WITH INCANDESCENT AND MERCURY VAPOR BASELINES
	
Retrofit Description
	
Wattage Category
	
Actual Wattage
	Baseline
Incandescent
Wattage
	Baseline
Mercury Vapor
Wattage

	
	(lamp only)
	(lamp & ballast)
	(lamp only)
	(lamp only)
	(lamp & ballast)

	Hardwired Compact
	5 to 13*
	15
	60
	NA
	NA

	Fluorescent Fixture
	14 to 26
	26
	100
	NA
	NA

	
	27 to 65
	70
	200
	100
	125

	
	66 to 156
	140
	500
	250
	285

	
	> 157
	210
	750
	400
	454

	Interior HID Fixture
	0 to 35
	45
	100
	50
	74

	Metal Halide
	36 to 70
	90
	200
	100
	125

	
	71 to 100
	129
	300
	175
	200

	
	101 to 175
	210
	500
	250
	285

	Exterior HID Fixture
	0 to 100
	129
	300
	175
	200

	Metal Halide
	101 to 175
	210
	500
	250
	285

	
	> 176
	295
	750
	400
	454

	High Pressure
	0 to 100
	95
	300
	175
	200

	Sodium
	101 to 175
	130
	500
	250
	285

	
	> 176
	240
	750
	400
	454


*Electronic ballasts are not widely available, and therefore not required, for hardwired compact fluorescent 5-13 watt lamps.

The baseline ballast for all full-size fluorescent fixtures is an energy-saving magnetic ballast.  For 2-foot fixtures, the baseline lamp is rated at 20 watts.  Lamp base cases for 3-foot, 4-foot, and 8-foot lamps have been updated to reflect the impact of the National Energy Policy Act standards.  For 3-foot lamps, PG&E assumes a 3:1 ratio between energy saving (25 Watt, 3-foot) and standard (30 Watt, 3-foot) lamps.  For 4-foot and 8-foot lamps (standard and high output), PG&E assumes that all lamps replaced are energy-saving lamps.

Wattages for fluorescent fixtures of different lengths and with varying numbers of lamps are provided in Table 7 below.  The weighted average is the baseline number used in all relevant calculations throughout the document.  Note: 32-watt T-8 lamps are generally retrofit measures themselves and are thus not included in the baseline.

TABLE 7

BASELINE WATTAGE OF FLUORESCENT FIXTURES

	
Lamp Description
	Standard Lamp Fixture Wattage
	Efficient Lamp Fixture Wattage
	Weighted Average Wattage

	
	with 20 watt lamp
	
	

	2-foot, ES ballast, 1-lamp
	32
	N.A.
	32

	2-foot, ES ballast, 2-lamp
	50
	N.A.
	50

	2-foot, ES ballast, 3-lamp
	82
	N.A.
	82

	2-foot, ES ballast, 4-lamp
	100
	N.A.
	100

	
	with 30 watt lamp
	with 25 watt lamp
	

	3-foot, ES ballast, 1-lamp
	48
	42
	44

	3-foot, ES ballast, 2-lamp
	74
	66
	68

	3-foot, ES ballast, 3-lamp
	122
	108
	112

	3-foot, ES ballast, 4-lamp
	148
	132
	136

	
	with 34 watt lamp
	
	

	4-foot, ES ballast, 1-lamp
	43
	N.A.
	43

	4-foot, ES ballast, 2-lamp
	72
	N.A.
	72

	4-foot, ES ballast, 3-lamp
	115
	N.A.
	115

	4-foot, ES ballast, 4-lamp
	144
	N.A.
	144

	
	with 60 watt lamp
	
	

	8-foot, ES ballast, 1-lamp
	79
	N.A.
	79

	8-foot, ES ballast, 2-lamp
	126
	N.A.
	126

	8-foot, ES ballast, 3-lamp
	205
	N.A.
	205

	8-foot, ES ballast, 4-lamp
	252
	N.A.
	252

	
	with 95 watt lamp
	
	

	8-foot, ES ballast, HO 1-lamp
	111
	N.A.
	111

	8-foot, ES ballast, HO 2-lamp
	207
	N.A.
	207

	8-foot, ES ballast, HO 3-lamp
	318
	N.A.
	318

	8-foot, ES ballast, HO 4-lamp
	414
	N.A.
	414


Measure Lifetimes

Measure lifetimes (in hours) vary by technology.  The numbers are based on specifications in the catalogs of major lighting equipment and are given in the individual technical assessments.  Fixture lifetimes are assumed to be sixteen years, and lighting controls are assumed to have an eight-year lifetime, based on the California Measurement Advisory Committee (CALMAC).

Cost Data

Incremental labor and material costs are used to evaluate the economics of each retrofit.  Cost data are primarily from the recently completed 2001 Database for Energy Efficiency Resources (DEER) Update Study, supplemented with information available from CALMAC, and catalogs of lighting equipment manufacturers such as Grainger's General Catalog.

For the replacement or modification of fixtures, the incremental cost is the total cost of the technology, since customers are generally carrying out a retrofit when they otherwise would have taken no action.  (No credit is given for the salvage value of the existing fixture.)  For lamp replacements, the incremental cost is the cost of the new lamp minus the cost of the baseline lamp.  For control devices, the incremental cost is the full cost of the measure.

A life-cycle cost analysis is used in place of a first cost analysis in determining the incremental costs for all incandescent to fluorescent conversions and exit signs.  This is a more accurate method for calculating the incremental costs because of the highly different stream of lamp costs over the measure life.  The life-cycle cost analysis is based on material costs only and uses an 8.15% discount rate (PG&E's current cost of capital) and 0% inflation.  For example, when a 60 W incandescent lamp is replaced with a 13 W compact fluorescent lamp driven by a magnetic ballast, the life-cycle cost analysis (shown in Table 8) takes all replacement material costs into account over the life of the magnetic ballast.  The net present value is calculated for these material costs and summed over the specified life to determine the total cost of each measure.  The incremental cost is then equal to the difference between the total life-cycle costs of the two measures.  In this example, the life cycle is based on the life of the ballast (32,000 hours).

TABLE 8

LIFE CYCLE COST ANALYSIS EXAMPLE
	
Item
	
Life (hrs)
	
Cost of Each
	Number required over 32,000 hrs.
	
Total Cost
	
NPV Sums

	Magnetic ballast
	32,000
	$
5.00
	1
	$
5.00
	$
5.00

	Fluorescent lamp
	8,000
	$
6.90
	4
	$
27.60
	$
22.35

	Total
	
	
	
	$
32.60
	$
27.35

	
	
	
	
	
	

	Incandescent
	1,000
	$
0.38
	32
	$
12.16
	$
9.21

	
	
	
	
Incremental Cost (rounded)
	
= $
18


For all other measures, incremental costs are based on first cost differentials since these are a good approximation of life-cycle costs and are much easier to carry out.  The unit costs used in the life-cycle cost analyses are provided in Table 9.  Results of the life-cycle cost analyses are given in the individual technical assessments that follow.  Lamp and ballast disposal costs are not included in the incremental cost calculations.

TABLE 9

COMPACT FLUORESCENT, INCANDESCENT LAMP, AND MERCURY VAPOR LAMP

LIFETIMES AND COSTS

	Wattage
	Lamp Type
	Lifetime (hrs)
	Cost ($)
	Cost Source

	20
	Incandescent
	1,000
	0.38
	DEER 2001, CCIG: CLE-03, page 4-56

	60
	Incandescent
	1,000
	0.38
	DEER 2001, CCIG: CLE-03, page 4-56

	75
	Incandescent
	750
	0.38
	DEER 2001, CCIG: CLE-03, page 4-56

	100
	Incandescent
	750
	0.38
	DEER 2001, CCIG: CLE-03, page 4-56

	200
	Incandescent
	750
	2.50
	PY2001 Workpapers

	300
	Incandescent
	750
	4.00
	PY2001 Workpapers

	500
	Incandescent
	1,000
	9.00
	PY2001 Workpapers

	100
	Mercury Vapor
	24,000
	35.00
	PY2001 Workpapers

	175
	Mercury Vapor
	24,000
	25.00
	PY2001 Workpapers

	250
	Mercury Vapor
	24,000
	45.00
	PY2001 Workpapers

	13 Modular
	Fluorescent - Magnetic Ballast
	8,000/lamp
32,000/ballast
	6.9
5
	DEER 2001, CCIG: CLE-03, page 4-55

	18 Modular
	Fluorescent- Electronic Ballast
	8,000/lamp
32,000/ballast
	10
6.6
	DEER 2001, CCIG: CLE-03, page 4-55

	32 Modular
	Fluorescent- Electronic Ballast
	8,000/lamp
32,000/ballast
	13
14
	PY2001 Workpapers

	13 Hardwired
	Fluorescent- Magnetic Ballast
	16 years/fixture

8,000/lamp

32,000/ballast
	37

6.9

5
	DEER 2001, CCIG: CLE-03, pages 4-55 and 4-56

	26 Hardwired
	Fluorescent- Electronic Ballast
	16 years/fixture

8,000/lamp

32,000/ballast
	44

10

6.6
	DEER 2001, CCIG: CLE-03, pages 4-55 and 4-56


Modular compact fluorescent fixtures have a lifetime of 7.7 years as per CALMAC Public Workshops on PY 2001 Energy Efficiency Programs.

Hardwired compact fluorescent fixture life is 16 years, in accordance with the California Measurement Advisory Council (CALMAC).

The unit costs in Table 10 were used to calculate (full size) fluorescent fixture life-cycle costs for the hardwire incandescent and mercury vapor replacement measures.  The lifetime for a full-size fluorescent fixture is 16 years and lamps are estimated to persist for 16,000 hours.

TABLE 10

FLUORESCENT FIXTURE EQUIPMENT COSTS

	FIXTURE
	COST
	COST SOURCE

	2-lamp 4-foot T-8 fixture
	
$
91
	DEER 2001, CCIG: BLE-04, pages 4-70

	3-lamp 4-foot T-8 fixture
	
$
141
	DEER 2001, CCIG: BLE-04, pages 4-71

	4-foot T-8 lamp
	
$
2.1
	DEER 2001, CCIG: BLE-04, pages 4-67


Screw-In Compact Fluorescent Lamps

Technology Description

Compact fluorescent lamps are designed to replace standard incandescent lamps.  They are approximately four times more efficient than incandescent light sources.  Screw-in modular lamps have reusable ballasts that typically last for four lamp lives.  Commercial applications for compact fluorescent lamps include general lighting, accent and specialty lighting, decorative and portable lighting, utility lighting, and exterior illumination.

The statewide Express program offers incentives for three categories of compact fluorescent lamp retrofits:

· 5-13 watts, 

· 14-26 watts and

· >= 27 watts.

Each compact fluorescent measure is analyzed separately.  Screw in induction lamps have been moved from the induction lamp category (where lamps are sold exclusively with matching fixtures) to the CFL category, according to their Wattage.
L64 (Application Code A) Screw-In Compact Fluorescent Lamp:  5 - 13 Lamp Watts
Assumptions

Compact fluorescent lamps with reusable ballasts can have up to four lamp replacements before the ballast fails.  The calculations assume that four lamps are used before the lamp\ballast assembly is discarded and that a 60-watt incandescent lamp is replaced with a 13-watt compact fluorescent lamp driven by a magnetic ballast.  The combined wattage for the ballast and lamp is 15 watts.  Total installed wattage drops from 0.060 kW to 0.015 kW.

Predominant Market Sectors 

Office, retail, college, school, restaurant

Product Life

32,000 hours for the ballast, which assumes four lamps are used before discarding the ballast.  As noted above, a lifetime of 7.7 years is assumed for each ballast, in accordance with CALMAC Public Workshops on the PY 2001 Energy Efficiency Programs.

Cost

Compact fluorescent equipment replacement cost: $5 for the ballast and $6.9 per lamp.

Incandescent equipment baseline replacement cost: $0.38.

Refer to Table 9 above for the sources.

Incremental Cost

$18.13 life-cycle cost-based on a 8.15% annual discount rate.  Refer to the Table 8 example and discussion above for details on these life-cycle cost calculations.

Noncoincident Demand Savings

0.045 kW

Coincident Demand Savings

Coincident demand savings vary by sector because of differences in usage patterns.  All values are shown in the table below.

Energy Savings

Energy savings vary by sector because of differences in operating hours.  Annual energy savings adjusted for sector-specific interactive effects are given in the table below.

	Market Sector
	Annual Operating Hours
	Coincident Diversity Factor
	Coincident kW
	Annual kWh Savings

	Office
	4,000
	0.81
	0.046
	211

	Retail
	4,450
	0.88
	0.047
	222

	College
	3,900
	0.68
	0.037
	202

	School
	2,150
	0.42
	0.023
	111

	Grocery
	5,800
	0.81
	0.046
	295

	Restaurant
	4,600
	0.68
	0.039
	238

	Health Care/Hospital
	4,400
	0.74
	0.042
	234

	Hotel/Motel
	5,500
	0.67
	0.034
	282

	Warehouse
	3,550
	0.84
	0.041
	169

	Process Industrial
	6,650
	0.99
	0.045
	302

	Assembly Industrial
	4,400
	0.92
	0.045
	206

	All Other
	4,500
	0.76
	0.039
	219


Requirements

See application for current requirements.

L174 (Application Code A) Screw-In Compact Fluorescent Lamp:  14 - 26 Lamp Watts
Assumptions

Compact fluorescent lamps with reusable ballasts can have up to four lamp replacements before the ballast fails.  The calculations assume that four lamps are used before the lamp/ballast assembly is discarded and that a 75-watt incandescent lamp is replaced with an 18-watt compact fluorescent lamp driven by an electronic ballast.  The combined wattage for the ballast and lamp is 18 watts.  Total installed wattage drops from 0.075 kW to 0.018 kW.

Predominant Market Sectors

Office, retail, college, school, restaurant

Product Life

32,000 hours for the ballast, which assumes four lamps are used before discarding the ballast.  As noted above, a lifetime of 7.7 years is assumed for each ballast, in accordance with CALMAC Public Workshops on the PY 2001 Energy Efficiency Programs.

Cost

Compact fluorescent equipment replacement cost: $6.6 for the ballast and $10 per lamp.

Incandescent equipment baseline replacement cost: $0.38.

Refer to Table 9 above for the sources.

Incremental Cost

$26.72 life-cycle cost-based on a 8.15% annual discount rate.  Refer to the Table 8 example and discussion above for details on these life-cycle cost calculations.

Noncoincident Demand Savings

0.057 kW

Coincident Demand Savings

Coincident demand savings vary by sector because of differences in usage patterns.  All values are shown in the table below.

Energy Savings

Energy savings vary by sector because of differences in operating hours.  Annual energy savings adjusted for sector-specific interactive effects are given in the table below.

	Market Sector
	Annual Operating Hours
	Coincident Diversity Factor
	Coincident kW
	Annual kWh Savings

	Office
	4,000
	0.81
	0.058
	267

	Retail
	4,450
	0.88
	0.060
	282

	College
	3,900
	0.68
	0.047
	256

	School
	2,150
	0.42
	0.029
	141

	Grocery
	5,800
	0.81
	0.058
	374

	Restaurant
	4,600
	0.68
	0.049
	302

	Health Care/Hospital
	4,400
	0.74
	0.053
	296

	Hotel/Motel
	5,500
	0.67
	0.044
	357

	Warehouse
	3,550
	0.84
	0.052
	214

	Process Industrial
	6,650
	0.99
	0.058
	383

	Assembly Industrial
	4,400
	0.92
	0.057
	261

	All Other
	4,500
	0.76
	0.049
	277


Requirements

See application for current requirements.

L175 (Application Code A) Screw-In Compact Fluorescent Lamp:  (27 Lamp Watts
Assumptions

Compact fluorescent lamps with reusable ballasts can have up to four lamp replacements before the ballast fails.  The calculations assume that four lamps are used before the lamp\ballast assembly is discarded and that a 100-watt incandescent lamp is replaced with a 32-watt compact fluorescent lamp driven by an electronic ballast.  The combined wattage for the ballast and lamp is 31 watts.  Total installed wattage drops from 0.100 kW to 0.031 kW.

Predominant Market Sectors

Small commercial

Product life

32,000 hours for the ballast, which assumes four lamps are used before discarding the ballast.  As noted above, a lifetime of 7.7 years is assumed for each ballast, in accordance with CALMAC Public Workshops on the PY 2001 Energy Efficiency Programs.

Cost

Compact fluorescent equipment replacement cost: $14 for the ballast and $13 per lamp.

Incandescent equipment baseline replacement cost: $0.38.

Refer to Table 9 above for the sources.

Incremental Cost

$43.84 life-cycle cost-based on a 8.15% annual discount rate.  Refer to the Table 8 example and discussion above for details on these life-cycle cost calculations.

Noncoincident Demand Savings

0.069 kW

Coincident Demand Savings

Coincident demand savings vary by sector because of differences in usage patterns.  All values are shown in the table below.

Energy Savings

Energy savings vary by sector because of differences in operating hours.  Annual energy savings adjusted for sector-specific interactive effects are given in the table below.

	Market Sector
	Annual Operating Hours
	Coincident Diversity Factor
	Coincident kW
	Annual kWh Savings

	Office
	4,000
	0.81
	0.070
	323

	Retail
	4,450
	0.88
	0.072
	341

	College
	3,900
	0.68
	0.057
	309

	School
	2,150
	0.42
	0.036
	171

	Grocery
	5,800
	0.81
	0.070
	452

	Restaurant
	4,600
	0.68
	0.059
	365

	Health Care/Hospital
	4,400
	0.74
	0.064
	358

	Hotel/Motel
	5,500
	0.67
	0.053
	433

	Warehouse
	3,550
	0.84
	0.063
	260

	Process Industrial
	6,650
	0.99
	0.070
	463

	Assembly Industrial
	4,400
	0.92
	0.069
	316

	All Other
	4,500
	0.76
	0.059
	335


Requirements

See application for current requirements.

Compact Fluorescent Fixtures With Incandescent and Mercury Vapor Baselines 

Technology Description

Incandescent and mercury vapor lamps can be replaced with compact and full-sized fluorescent fixtures.  Hardwired fluorescent fixtures ensure persistent savings.  Since the ballast is part of the fixture in a hardwired retrofit, incandescent or mercury vapor lamps will not be used when the initial fluorescent replacement lamp burns out.  An electronic ballast is required for all lamp.  The savings are given based on two different base cases for the wattage categories above 27 watts.

PG&E offers incentives for five categories of hardwired fluorescent lamp retrofits:

· 5-13 watts

· 14-26 watts

· 27-65 watts

· 66-90 watts

· greater than 90 watts

Note: Each wattage category is analyzed separately.

L66 (Application Code B) Compact Fluorescent Fixtures: 5 - 13 Lamp Watts
Assumptions

The calculations assume replacement of an incandescent fixture that contains a 60 watt incandescent lamp with a surface-mounted or recessed fluorescent fixture that contains a 13 watt fluorescent lamp driven by a magnetic ballast.  The combined wattage for the ballast and lamp is 15 watts.  Total installed wattage drops from 0.060 kW to 0.015 kW.

Predominant market sectors

All sectors except for warehouse, process, and assembly.

Product life
16 years is the assumed fixture life, and results in the use of two ballasts and seven additional lamps before replacing the fixture, as ballasts persist for 32,000 hours (lasting 7.7 years each) and lamps for 8,000 hours.

Cost

Compact fluorescent replacement cost: $37/fixture ($15 for the original equipment and $22 in labor to complete each installation)

Compact fluorescent equipment replacement costs: $5 per replacement ballast and $6.9 per replacement lamp.

Incandescent equipment baseline replacement cost: $0.38.

Refer to Table 9 above for the sources.

Incremental cost

$65.56 life-cycle cost-based on a 8.15% annual discount rate.  Refer to the Table 8 example and discussion above for details on these life-cycle cost calculations.

Noncoincident demand savings
0.045 kW

Coincident demand savings

Coincident demand savings vary by sector because of differences in usage patterns.  All values are shown in the table below.

Energy savings
Energy savings vary by sector because of differences in operating hours.  Annual energy savings adjusted for sector-specific interactive effects are given in the table below.

	Market Sector
	Annual Operating Hours
	Coincident Diversity Factor
	Coincident kW
	Annual kWh Savings

	Office
	4,000
	0.81
	0.046
	211

	Retail
	4,450
	0.88
	0.047
	222

	College
	3,900
	0.68
	0.037
	202

	School
	2,150
	0.42
	0.023
	111

	Grocery
	5,800
	0.81
	0.046
	295

	Restaurant
	4,600
	0.68
	0.039
	238

	Health Care/Hospital
	4,400
	0.74
	0.042
	234

	Hotel/Motel
	5,500
	0.67
	0.034
	282

	Warehouse
	3,550
	0.84
	0.041
	169

	Process Industrial
	6,650
	0.99
	0.045
	302

	Assembly Industrial
	4,400
	0.92
	0.045
	206

	All Other
	4,500
	0.76
	0.039
	219


Requirements

See application for current requirements.

L176 Compact Fluorescent Fixtures: 14 - 26 Lamp Watts
Assumptions
The calculations assume replacement of an incandescent fixture that contains a 100 watt incandescent lamp with a surface-mounted or recessed fluorescent fixture that contains an 26 watt fluorescent lamp driven by an electronic ballast.  The combined wattage for the ballast and lamp is 26 watts.  Total installed wattage drops from 0.100 kW to 0.026 kW.

Predominant market sectors
All market sectors with the exception of warehouse, process and assembly.

Product life
16 years is the assumed fixture life, and results in the use of two ballasts and seven additional lamps before replacing the fixture, as ballasts persist for 32,000 hours (lasting 7.7 years each) and lamps for 8,000 hours.

Cost

Compact fluorescent replacement cost: $44/fixture ($22 for the original equipment and $22 in labor to complete each installation)

Compact fluorescent equipment replacement costs: $6.6 per replacement ballast and $10 per replacement lamp.

Incandescent equipment baseline replacement cost: $0.38.

Refer to Table 9 above for the sources.

Incremental cost

$86.12 life-cycle cost-based on a 8.15% annual discount rate.  Refer to the Table 8 example and discussion above for details on these life-cycle cost calculations.

Noncoincident demand savings
0.074 kW

Coincident demand savings
Coincident demand savings vary by sector because of differences in usage patterns.  All values are shown in the table below.

Energy savings
Energy savings vary by sector because of differences in operating hours.  Annual energy savings adjusted for sector-specific interactive effects are given in the table below.

	Market Sector
	Annual Operating Hours
	Coincident Diversity Factor
	Coincident kW
	Annual kWh Savings

	Office
	4,000
	0.81
	0.075
	346

	Retail
	4,450
	0.88
	0.077
	366

	College
	3,900
	0.68
	0.061
	332

	School
	2,150
	0.42
	0.038
	183

	Grocery
	5,800
	0.81
	0.075
	485

	Restaurant
	4,600
	0.68
	0.063
	391

	Health Care/Hospital
	4,400
	0.74
	0.069
	384

	Hotel/Motel
	5,500
	0.67
	0.057
	464

	Warehouse
	3,550
	0.84
	0.068
	278

	Process Industrial
	6,650
	0.99
	0.075
	497

	Assembly Industrial
	4,400
	0.92
	0.074
	339

	All Other
	4,500
	0.76
	0.064
	360


Requirements

See application for current requirements.

L178 Compact Fluorescent Fixtures: 27 - 65 Lamp Watts

Conversion from Incandescent to Fluorescent
Fixture with Electronic Ballast
Assumptions
The calculations assume replacement of an incandescent fixture that contains a 200 watt incandescent lamp with a surface-mounted or recessed fluorescent fixture that contains two 4-foot 32 watt T-8 fluorescent lamps driven by an electronic ballast.  The combined wattage for the ballast and lamp is 58 watts.  Total installed wattage drops from 0.200 kW to 0.058 kW.

Predominant market sectors
All market sectors with the exception of warehouse, process and assembly.

Product life
16 years is the assumed fixture life, and equal to the ballast life.  Assuming 4,000 hours of operation per year, implies a ballast life of 64,000 hours.  As noted above, lamps persist for 16,000 hours, which results in the use of three additional lamp replacements before replacing the fixture.

Cost

2-lamp 4-foot T-8 fluorescent fixture: $91/fixture ($75 for the original equipment and $16 in labor to complete each installation)

T-8 fluorescent replacement lamp costs: $2.1 per replacement lamp.

Incandescent equipment baseline replacement cost: $2.5.

Refer to Table 9 and 10 above for the sources.

Incremental cost

-$20.55 life-cycle cost-based on a 8.15% annual discount rate.  Refer to the Table 8 example and discussion above for details on these life-cycle cost calculations.

Noncoincident demand savings
0.142 kW

Coincident demand savings

Coincident demand savings vary by sector because of differences in usage patterns.  All values are shown in the table below.

Energy savings

Energy savings vary by sector because of differences in operating hours.  Annual energy savings adjusted for sector-specific interactive effects are given in the table below.

	Market Sector
	Annual Operating Hours
	Coincident Diversity Factor
	Coincident kW
	Annual kWh Savings

	Office
	4,000
	0.81
	0.144
	665

	Retail
	4,450
	0.88
	0.149
	701

	College
	3,900
	0.68
	0.118
	637

	School
	2,150
	0.42
	0.073
	351

	Grocery
	5,800
	0.81
	0.144
	931

	Restaurant
	4,600
	0.68
	0.122
	751

	Health Care/Hospital
	4,400
	0.74
	0.132
	737

	Hotel/Motel
	5,500
	0.67
	0.108
	890

	Warehouse
	3,550
	0.84
	0.130
	534

	Process Industrial
	6,650
	0.99
	0.143
	954

	Assembly Industrial
	4,400
	0.92
	0.141
	650

	All Other
	4,500
	0.76
	0.122
	690


Requirements

See application for current requirements.

L179 Compact Fluorescent Fixtures: 27 - 65 Lamp Watts

Conversion from Mercury Vapor to Fluorescent
Fixture with Electronic Ballast

Assumptions

The calculations assume replacement of a mercury vapor fixture that contains a 100 watt mercury vapor lamp with a combined lamp and ballast wattage of 125 watts with a fluorescent fixture that contains two 4-foot 32 watt T-8 fluorescent lamps driven by an electronic ballast.  The combined wattage for the ballast and lamp is 58 watts.  Total installed wattage drops from 0.125 kW to 0.058 kW.

Predominant market sectors
All market sectors with the exception of warehouse, process and assembly.

Product life
16 years is the assumed fixture life, and equal to the ballast life.  Assuming 4,000 hours of operation per year, implies a ballast life of 64,000 hours.  As noted above, lamps persist for 16,000 hours, which results in the use of three additional lamp replacements before replacing the fixture.

Cost

2-lamp 4-foot T-8 fluorescent fixture: $91/fixture ($75 for the original equipment and $16 in labor to complete each installation)

T-8 fluorescent replacement lamp costs: $2.1 per replacement lamp.

Mercury vapor equipment baseline replacement cost: $35.

Refer to Table 9 and 10 above for the sources.

Incremental cost

$36.17 life-cycle cost-based on a 8.15% annual discount rate.  Refer to the Table 8 example and discussion above for details on these life-cycle cost calculations.

Noncoincident demand savings
0.067 kW

Coincident demand saving
Coincident demand savings vary by sector because of differences in usage patterns.  All values are shown in the table below.

Energy savings
Energy savings vary by sector because of differences in operating hours.  Annual energy savings adjusted for sector-specific interactive effects are given in the table below.

	Market Sector
	Annual Operating Hours
	Coincident Diversity Factor
	Coincident kW
	Annual kWh Savings

	Office
	4,000
	0.81
	0.068
	314

	Retail
	4,450
	0.88
	0.070
	331

	College
	3,900
	0.68
	0.056
	300

	School
	2,150
	0.42
	0.035
	166

	Grocery
	5,800
	0.81
	0.068
	439

	Restaurant
	4,600
	0.68
	0.057
	354

	Health Care/Hospital
	4,400
	0.74
	0.062
	348

	Hotel/Motel
	5,500
	0.67
	0.051
	420

	Warehouse
	3,550
	0.84
	0.061
	252

	Process Industrial
	6,650
	0.99
	0.068
	450

	Assembly Industrial
	4,400
	0.92
	0.067
	307

	All Other
	4,500
	0.76
	0.058
	326


Requirements

See application for current requirements.

L180 Compact Fluorescent Fixtures: 66 - 90 Lamp Watts

Conversion from Incandescent to Fluorescent
Fixture with Electronic Ballast

Assumptions 

The calculations assume replacement of an incandescent fixture that contains a 300 watt incandescent lamp with a 3-lamp, 4-foot fluorescent fixture using 32 watt T-8 fluorescent lamps driven by an electronic ballast.  The combined wattage for the ballast and lamps is 84 watts.  Total installed wattage drops from 0.300 kW to 0.084 kW.

Predominant market sectors
All market sectors with the exception of warehouse, process and assembly.

Product life
16 years is the assumed fixture life, and equal to the ballast life.  Assuming 4,000 hours of operation per year, implies a ballast life of 64,000 hours.  As noted above, lamps persist for 16,000 hours, which results in the use of three additional lamp replacements before replacing the fixture.

Cost

3-lamp 4-foot T-8 fluorescent fixture: $141/fixture ($78 for the original equipment and $63 in labor to complete each installation)

T-8 fluorescent replacement lamp costs: $2.1 per replacement lamp.

Incandescent equipment baseline replacement cost: $4.

Refer to Table 9 and 10 above for the sources.

Incremental cost

-$38.59 life-cycle cost-based on a 8.15% annual discount rate.  Refer to the Table 8 example and discussion above for details on these life-cycle cost calculations.

Noncoincident demand savings
0.216 kW

Coincident demand savings
Coincident demand savings vary by sector because of differences in usage patterns.  All values are shown in the table below.

Energy savings
Energy savings vary by sector because of differences in operating hours.  Annual energy savings adjusted for sector-specific interactive effects are given in the table below.

	Market Sector
	Annual Operating Hours
	Coincident Diversity Factor
	Coincident kW
	Annual kWh Savings

	Office
	4,000
	0.81
	0.219
	1011

	Retail
	4,450
	0.88
	0.226
	1067

	College
	3,900
	0.68
	0.179
	969

	School
	2,150
	0.42
	0.112
	534

	Grocery
	5,800
	0.81
	0.219
	1416

	Restaurant
	4,600
	0.68
	0.185
	1143

	Health Care/Hospital
	4,400
	0.74
	0.201
	1121

	Hotel/Motel
	5,500
	0.67
	0.165
	1354

	Warehouse
	3,550
	0.84
	0.198
	813

	Process Industrial
	6,650
	0.99
	0.218
	1451

	Assembly Industrial
	4,400
	0.92
	0.215
	988

	All Other
	4,500
	0.76
	0.186
	1050


Requirements
See application for current requirements.

L181 Compact Fluorescent Fixtures: 66 - 90 Lamp Watts

Conversion from Mercury Vapor to Fluorescent
Fixture with Electronic Ballast

Assumptions

The calculations assume replacement of a mercury vapor fixture that contains a 175 watt mercury vapor lamp with a lamp and ballast combined wattage of 200 watts with a 3-lamp, 4-foot fluorescent fixture using 32 watt T-8 fluorescent lamps driven by an electronic ballast.  The combined wattage for the ballast and lamps is 84 watts.  Total installed wattage drops from 0.200 kW to 0.084 kW.

Predominant market sectors
All market sectors with the exception of warehouse, process and assembly.

Product life
16 years is the assumed fixture life, and equal to the ballast life.  Assuming 4,000 hours of operation per year, implies a ballast life of 64,000 hours.  As noted above, lamps persist for 16,000 hours, which results in the use of three additional lamp replacements before replacing the fixture.

Cost

3-lamp 4-foot T-8 fluorescent fixture: $141/fixture ($78 for the original equipment and $63 in labor to complete each installation)

T-8 fluorescent replacement lamp costs: $2.1 per replacement lamp.

Mercury vapor equipment baseline replacement cost: $25.

Refer to Table 9 and 10 above for the sources.

Incremental cost

$110.60 life-cycle cost-based on a 8.15% annual discount rate.  Refer to the Table 8 example and discussion above for details on these life-cycle cost calculations.

Noncoincident demand savings
0.116 kW

Coincident demand savings
Coincident demand savings vary by sector because of differences in usage patterns.  All values are shown in the table below.

Energy savings
Energy savings vary by sector because of differences in operating hours.  Annual energy savings adjusted for sector-specific interactive effects are given in the table below.

	Market Sector
	Annual Operating Hours
	Coincident Diversity Factor
	Coincident kW
	Annual kWh Savings

	Office
	4,000
	0.81
	0.117
	543

	Retail
	4,450
	0.88
	0.121
	573

	College
	3,900
	0.68
	0.096
	520

	School
	2,150
	0.42
	0.060
	287

	Grocery
	5,800
	0.81
	0.117
	760

	Restaurant
	4,600
	0.68
	0.099
	614

	Health Care/Hospital
	4,400
	0.74
	0.108
	602

	Hotel/Motel
	5,500
	0.67
	0.089
	727

	Warehouse
	3,550
	0.84
	0.106
	437

	Process Industrial
	6,650
	0.99
	0.117
	779

	Assembly Industrial
	4,400
	0.92
	0.115
	531

	All Other
	4,500
	0.76
	0.100
	564


Requirements
See application for current requirements.

L205 Compact Fluorescen Fixturest:  > 90 Lamp Watts

Conversion from Incandescent to Fluorescent
Fixture with Electronic Ballast

Assumptions:

The calculations assume replacement of an incandescent fixture that contains a 500 watt incandescent lamp with two fluorescent fixtures each containing two 4-foot 32 watt T-8 fluorescent lamps driven by an electronic ballast.  The combined wattage for the ballast and lamps is 116 watts.  Total installed wattage drops from 0.500 kW to 0.116 kW.

Predominant market sectors:

All market sectors with the exception of warehouse, process and assembly.

Product life:  

16 years is the assumed fixture life, and equal to the ballast life.  Assuming 4,000 hours of operation per year, implies a ballast life of 64,000 hours.  As noted above, lamps persist for 16,000 hours, which results in the use of three additional lamp replacements before replacing the fixture.

Cost

Two 2-lamp 4-foot T-8 fluorescent fixtures: $182/fixture ($150 for the original equipment and $32 in labor to complete each installation).

T-8 fluorescent replacement lamp costs: $2.1 per replacement lamp.

Incandescent equipment baseline replacement cost: $9.

Refer to Table 9 and 10 above for the sources.

Incremental cost

-$127.23 life-cycle cost-based on a 8.15% annual discount rate.  Refer to the Table 8 example and discussion above for details on these life-cycle cost calculations.

Non-coincident demand savings: 

0.384 kW

Non-coincident demand savings with interactive effects: 

Non-coincident demand savings with interactive effects vary according to building type.  All values are shown in the table below.

Coincident demand savings: 

Coincident demand savings vary by sector because of differences in usage patterns.  All values are shown in the table below.

Energy savings:  

Energy savings vary by sector because of differences in operating hours.  Annual energy savings adjusted for interactive effects are given in the table below.

	Market Sector
	Annual Operating Hours
	Coincident Diversity Factor
	Coincident kW
	Annual kWh Savings

	Office
	4,000
	0.81
	0.389
	1797

	Retail
	4,450
	0.88
	0.402
	1897

	College
	3,900
	0.68
	0.319
	1722

	School
	2,150
	0.42
	0.198
	949

	Grocery
	5,800
	0.81
	0.389
	2517

	Restaurant
	4,600
	0.68
	0.329
	2031

	Health Care/Hospital
	4,400
	0.74
	0.358
	1994

	Hotel/Motel
	5,500
	0.67
	0.293
	2408

	Warehouse
	3,550
	0.84
	0.352
	1445

	Process Industrial
	6,650
	0.99
	0.388
	2579

	Assembly Industrial
	4,400
	0.92
	0.382
	1757

	All Other
	4,500
	0.76
	0.330
	1866


Requirements:  

See application for current requirements.

L206 Compact Fluorescent Fixtures:  > 90 Lamp Watts

Conversion from Mercury Vapor to Fluorescent
Fixture with Electronic Ballast

Assumptions:

 The calculations assume replacement of a mercury vapor fixture that contains a 250 watt mercury vapor lamp with a lamp and ballast combined wattage of 285 watts with two, 2-lamp fluorescent fixtures each containing two 32 watt T-8 fluorescent lamps driven by an electronic ballast.  The combined wattage for the ballast and lamps is 116 watts.  Total installed wattage drops from 0.285 kW to 0.116 kW.

Predominant market sectors:

All market sectors with the exception of warehouse, process and assembly.

Product life: 

16 years is the assumed fixture life, and equal to the ballast life.  Assuming 4,000 hours of operation per year, implies a ballast life of 64,000 hours.  As noted above, lamps persist for 16,000 hours, which results in the use of three additional lamp replacements before replacing the fixture.

Cost

Two 2-lamp 4-foot T-8 fluorescent fixture: $182/fixture ($150 for the original equipment and $32 in labor to complete each installation)

T-8 fluorescent replacement lamp costs: $2.1 per replacement lamp.

Mercury vapor equipment baseline replacement cost: $45.

Refer to Table 9 and 10 above for the sources.

Incremental cost

$119.47 life-cycle cost-based on a 8.15% annual discount rate.  Refer to the Table 8 example and discussion above for details on these life-cycle cost calculations.

Non-coincident demand savings: 

0.169 kW

Non-coincident demand savings with interactive effects: 

Non-coincident demand savings with interactive effects vary according to building type.  All values are shown in the table below.

Coincident demand savings: 

Coincident demand savings vary by sector because of differences in usage patterns.  All values are shown in the table below.

Energy savings:  

Energy savings vary by sector because of differences in operating hours.  Annual energy savings adjusted for interactive effects are given in the table below.

	Market Sector
	Annual Operating Hours
	Coincident Diversity Factor
	Coincident kW
	Annual kWh Savings

	Office
	4,000
	0.81
	0.171
	791

	Retail
	4,450
	0.88
	0.177
	835

	College
	3,900
	0.68
	0.140
	758

	School
	2,150
	0.42
	0.087
	418

	Grocery
	5,800
	0.81
	0.171
	1108

	Restaurant
	4,600
	0.68
	0.145
	894

	Health Care/Hospital
	4,400
	0.74
	0.158
	877

	Hotel/Motel
	5,500
	0.67
	0.129
	1060

	Warehouse
	3,550
	0.84
	0.155
	636

	Process Industrial
	6,650
	0.99
	0.171
	1135

	Assembly Industrial
	4,400
	0.92
	0.168
	773

	All Other
	4,500
	0.76
	0.145
	821


Requirements: 

See application for current requirements.

L167 Interior Induction Fixtures: <55 Lamp Watts

Conversion from an Incandescent Fixture

Assumptions
To simplify the program for 2003, interior induction lamps < 55 Watts are treated as electronically ballasted Compact Fluorescent Lamps (CFLs).  The only induction lamp in this category on the market is the 23 Watt, General Electric Genura.  While utilizing induction in lieu of cathodes, it is similar in its nature to measure L175.  Induction lamps < 55 Watts are dropped as a separate category and are treated as CFLs.  The assumptions here are retained for reference purposes only.  
The calculations are for replacement of 75 watts of incandescent lighting with 23 watts of induction lighting.  In this instance, the typical replacement will be of a medium-socketed R-type reflector lamp in a recessed downlight or track light. The induction lamp with integral generator is 23 watts.  Total installed wattage drops from 0.075 kW to 0.023 kW.

Predominant market sectors

Office, school, college, and retail

Product life

15,000 hours (lamp/generator unit)

Incremental cost

$24

Source: PY 2001 Work papers.

Noncoincident demand savings

0.052 kW

Coincident demand savings

Coincident demand savings vary by sector because of differences in usage patterns.  All values are shown in the table below.

Energy savings

Energy savings vary by sector because of differences in operating hours.  Annual energy savings adjusted for sector-specific interactive effects are given in the table below.

	Market Sector
	Annual Operating Hours
	Coincident Diversity Factor
	Coincident kW
	Annual kWh Savings

	Office
	4,000 
	0.81 
	0.053 
	243 

	Retail
	4,450 
	0.88 
	0.054 
	257 

	College
	3,900 
	0.68 
	0.043 
	233 

	School
	2,150 
	0.42 
	0.027 
	129 

	Grocery
	5,800 
	0.81 
	0.053 
	341 

	Restaurant
	4,600 
	0.68 
	0.045 
	275 

	Health Care/Hospital
	4,400 
	0.74 
	0.048 
	270 

	Hotel/Motel
	5,500 
	0.67 
	0.040 
	326 

	Warehouse
	3,550 
	0.84 
	0.048 
	196 

	Process Industrial
	6,650 
	0.99 
	0.053 
	349 

	Assembly Industrial
	4,400 
	0.92 
	0.052 
	238 

	All Other
	4,500 
	0.76 
	0.045 
	253 


Requirements

See application for current requirements.

L168 Interior Induction Lamp Fixtures: 55-100 Lamp Watts

Conversion from an Incandescent Fixture

Assumptions

We assume that half of the fixtures in this size range are for replacement of 200 watts of incandescent lighting with 55 watts of induction lamp lighting. The other half of the fixtures in this size range are for replacement of 300 watts of incandescent lighting with 85 watts of induction lighting. The average total installed wattage drops from 0.250 kW to 0.070 kW.

Predominant Market Sectors

School, college, warehouse, assembly and process Industries, and retail

Product Life

16 years (fixture life)

Incremental Cost

$295 Source: PY 2001 Workpapers
Noncoincident demand savings

0.180 kW

Coincident Demand Savings

Coincident demand savings vary by sector because of differences in usage patterns.  All values are shown in the table below.

Energy Savings

Energy savings vary by sector because of differences in operating hours.  Annual energy savings adjusted for sector-specific interactive effects are given in the table below.

	Market Sector
	Annual Operating Hours
	Coincident Diversity Factor
	Coincident kW
	Annual kWh Savings

	Office
	4,000 
	0.81 
	0.182 
	842 

	Retail
	4,450 
	0.88 
	0.188 
	889 

	College
	3,900 
	0.68 
	0.149 
	807 

	School
	2,150 
	0.42 
	0.093 
	445 

	Grocery
	5,800 
	0.81 
	0.182 
	1,180 

	Restaurant
	4,600 
	0.68 
	0.154 
	952 

	Health Care/Hospital
	4,400 
	0.74 
	0.168 
	935 

	Hotel/Motel
	5,500 
	0.67 
	0.137 
	1,129 

	Warehouse
	3,550 
	0.84 
	0.165 
	677 

	Process Industrial
	6,650 
	0.99 
	0.182 
	1,209 

	Assembly Industrial
	4,400 
	0.92 
	0.179 
	824 

	All Other
	4,500 
	0.76 
	0.155 
	875 


Requirements

See application for current requirements.

L211 Interior Induction Lamp Fixtures: >100 Lamp Watts

Conversion from a Mercury Vapor Fixture

Assumptions

The calculations are for replacement of 250 watts of mercury vapor lighting with 150 watts of induction lighting.  The mercury vapor wattage with ballast is 290 watts.  The induction lamp system wattage is 157 watts.  Total installed wattage drops from 0.290 kW to 0.157 kW.

Predominant Market Sectors

School, college, warehouse, assembly and process Industries, and retail

Product Life

16 years (fixture life)

Incremental Cost

$290

Source: PY 2001 Work papers.

Noncoincident Demand Savings

0.133 kW

Coincident Demand Savings

Coincident demand savings vary by sector because of differences in usage patterns.  All values are shown in the table below.

Energy Savings

Energy savings vary by sector because of differences in operating hours.  Annual energy savings adjusted for sector-specific interactive effects are given in the table below.

	Market Sector
	Annual Operating Hours
	Coincident Diversity Factor
	Coincident kW
	Annual kWh Savings

	Office
	4,000 
	0.81 
	0.135 
	622 

	Retail
	4,450 
	0.88 
	0.139 
	657 

	College
	3,900 
	0.68 
	0.110 
	597 

	School
	2,150 
	0.42 
	0.069 
	329 

	Grocery
	5,800 
	0.81 
	0.135 
	872 

	Restaurant
	4,600 
	0.68 
	0.114 
	704 

	Health Care/Hospital
	4,400 
	0.74 
	0.124 
	691 

	Hotel/Motel
	5,500 
	0.67 
	0.102 
	834 

	Warehouse
	3,550 
	0.84 
	0.122 
	500 

	Process Industrial
	6,650 
	0.99 
	0.134 
	893 

	Assembly Industrial
	4,400 
	0.92 
	0.132 
	609 

	All Other
	4,500 
	0.76 
	0.114 
	646 


Requirements

See application for current requirements.

L114 Electronic Ballasts

Technology Description
Ballasts regulate the electric current of fluorescent lamps.  The ballast supplies a high voltage to initiate the discharge and then rapidly limits the lamp current to operating levels.  Electronic ballasts control lamp voltage and current using electronic circuits.  They take incoming 60 Hz current and use transistors, resistors, capacitors, and inductors to convert it to 20,000(60,000 Hz.  Operating fluorescent lamps at higher frequencies improves lamp efficacy by nearly 10% (Knisley 1990).  Thus, using more efficient lamps with electronic ballasts will reduce wattage by more than the lamp wattage reduction alone, which is rated based on magnetic core/coil ballasts.  Other advantages of the electronic ballast are the capability to drive up to four 4-foot lamps on one ballast, reduced weight, less audible noise and lamp flicker, cooler operation, and longer life.

When a lamp is operated within manufacturer's specifications, the ballast allows full lamp life and optimal light output.  Generally, ballasts are designed to drive only one lamp type.  However, some manufacturers produce ballasts that can drive different lamps.  (T-8, T-10, and T-12).  Customers need to verify that they select a ballast that will drive the lamps that they plan to use.

The statewide Express program offers incentives for retrofit installation of electronic ballasts in 1-lamp, 2-lamp, 3-lamp, and 4‑lamp fixtures.  Rebates and savings are on a per lamp basis.

Assumptions
To improve savings estimates for the 2003 program, Ballast Factor has been incorporated.  Ballast factor similarly and proportionally affects both lamp light output and electrical power input.  Normally it is assumed to be unity, but for electronic ballasts may range from .74 to 1.2, with corresponding affect on the energy savings.  For 2003, the number of lamps replaced will be multiplied by the ballast factor, creating the “number of lamps used to calculate the rebate”, or effective number of lamps so far as energy savings are concerned.
Additionally, requirements have been added specifying the type of start appropriate for different applications.  Electronic ballasts feature instant start, programmed start, and programmed rapid start.  While instant start is the most efficient, since it does not use energy to independently heat the fluorescent lamp cathodes, it tends to shorten the life of lamps when used with occupancy sensors or subject to frequent starts.  Programmed start or programmed rapid start is specified for applications with occupancy sensors or subject to  frequent starts.
The calculations are for the replacement of an energy-saving magnetic ballast with an electronic ballast in a 4-foot fixture that uses T-12 lamps with a 34-watt lamp.  Most 4-foot fixtures are either 2-lamp or 3-lamp fixtures.  Savings and cost data are the average of the 2-lamp and 3-lamp data.

Predominant Market Sectors
All market sectors

Product Life
16 years (DSM Measure Life Project)

Incremental Cost
$17.50 per ballast

2001 DEER Update Study, CCIG-BLE-04, p. 4-66, Xenergy, Oakland, CA.

	Lamps/ Fixture
	Pre-Retrofit Wattage (kW)
	Post-Retrofit Wattage (kW)
	Savings Per Fixture (kW)
	Savings Per Lamp (kW)

	2
	0.072
	0.061
	0.011
	0.006

	3
	0.115
	0.090
	0.025
	0.008

	
	
	
	Average:
	0.007


Noncoincident Demand Savings
0.007 kW per lamp

Coincident Demand Savings
Coincident demand savings vary by sector because of differences in usage patterns.  All values are shown in the table below.

Energy Savings
Energy savings vary by sector because of differences in operating hours.  Annual energy savings adjusted for sector-specific interactive effects are given in the table below.

	Market Sector
	Annual Operating Hours
	Coincident Diversity Factor
	Coincident kW
	Annual kWh Savings

	Office
	4,000 
	0.81 
	0.007 
	33 

	Retail
	4,450 
	0.88 
	0.007 
	35 

	College
	3,900 
	0.68 
	0.006 
	31 

	School
	2,150 
	0.42 
	0.004 
	17 

	Grocery
	5,800 
	0.81 
	0.007 
	46 

	Restaurant
	4,600 
	0.68 
	0.006 
	37 

	Health Care/Hospital
	4,400 
	0.74 
	0.007 
	36 

	Hotel/Motel
	5,500 
	0.67 
	0.005 
	44 

	Warehouse
	3,550 
	0.84 
	0.006 
	26 

	Process Industrial
	6,650 
	0.99 
	0.007 
	47 

	Assembly Industrial
	4,400 
	0.92 
	0.007 
	32 

	All Other
	4,500 
	0.76 
	0.006 
	34 


Requirements
See application for current requirements.

L67 T-8 Lamps and Dimming Electronic Ballasts for Daylighting

Technology Description

Dimming electronic ballasts are a relatively new technology that can be incorporated into a daylighting strategy around the perimeter of office buildings or in areas under skylights.  These systems use photocells to reduce power consumption and light output when daylight is available. The primary application is for open office areas. Private office spaces would probably use an occupancy sensor and photocell combination. 

Assumptions
For this calculation, the base case is assumed to be a 4-foot, 2-lamp fixture using a magnetic ballast and 34-watt lamps (72 watts).  The dimming electronic ballast is assumed to drive a 4-foot, 2-lamp fluorescent fixture with 32 watt, T-8 lamps (58 watts per fixture including ballast).  3-lamp dimming ballasts are available, but less common.  The location that is modeled is an office building perimeter space.  Without the dimming electronic ballast and photocell, lights are assumed to be on for a total of 4,000 hours/year.  Although the wattage reduction varies throughout the course of the day, as well as throughout the year, it is assumed that on average, the dimming ballast reduces the power requirements of the lighting system by 20% in addition to the savings derived from the conversion from T-12/magnetic ballasts to T-8/electronic ballasts.

Predominant Market Sectors
Offices

Product Life
16 years

Incremental Cost
$53 per ballast

2001 DEER Update Study, CCIG-BLE-04, p. 4-66, Xenergy, Oakland, CA.

Noncoincident Demand Savings
[(0.072 kW-0.058 kW) + 0.058 kW x 0.2]/2 lamps per fixture = 0.0128 kW per lamp

Coincident Demand Savings with Office Interactive Effects
0.013 kW per lamp  (0.0128 kW x 0.81 office sector CDF x 1.25 office sector IE)

Energy Savings
Annual savings are 59.9 kWh per lamp, including office sector interactive effects (0.0128 kW x 4,000 hours/year x 1.17 office sector Energy Interactive Effects).

Requirements
Dimming electronic ballast must be used with photocells for effective use of daylight in perimeter zones and areas under skylights.  Only T-8 or T-5 systems are eligible for dimming electronic ballast rebates.

Permanent Lamp Removal

Technology Description
The statewide Express program offers incentives for permanent removal of lamps, ballasts, and lamp holders.  Fluorescent fixtures typically deliver about 60% of the light that they produce to the work plane while the other 40% of the light is absorbed inside of the fixture.  Reflectors direct more light out of the fixture, and customers may opt to design them into a retrofit project.

Specular reflectors usually concentrate the light directly under the fixture while directing less light between fixtures.  Customers should be aware that lighting distribution will change.  Energy use for a four-lamp fixture can be decreased by 50% by removing two lamps and a ballast.  However, even with reflectors, this action will also result in a 20(30% reduction in light level.  When considering specular reflectors, make sure both the initial post retrofit and maintained light levels compare.  RPI (1992) reviews specular reflector issues in more detail.

Permanent lamp removal rebates for 2-foot, 3-foot, 4-foot, and 8-foot fixtures are offered in the Express program..  Each lamp size is discussed in a separate technical assessment.

L17 Removing  a  2-foot Lamp
Assumptions
The calculations are for conversion from a 3-lamp to a 2-lamp fixture.  The original fixture uses T-12, 20-watt lamps and energy saving magnetic ballasts.  One lamp and its associated ballast are removed.  Total installed wattage drops from 0.082 kW to 0.050 kW.

Predominant market sectors
Office, health care/hospital, school, and college

Product life
16 years

Incremental cost
$19 per reflector

2001 DEER Update Study, CCIG-BLE-04, p. 4-67, Xenergy, Oakland, CA.

Noncoincident demand savings
0.032 kW per lamp

Coincident demand savings
Coincident demand savings vary by sector because of differences in usage patterns.  All values are shown in the table below.

Energy savings
Energy savings vary by sector because of differences in operating hours.  Annual energy savings adjusted for sector-specific interactive effects are given in the table below.

	

Market Sector
	Annual Operating Hours
	Coincident Diversity Factor
	Coincident kW
	Annual kWh Savings

	Office
	4,000 
	0.81 
	0.032 
	150 

	Retail
	4,450 
	0.88 
	0.034 
	158 

	College
	3,900 
	0.68 
	0.027 
	144 

	School
	2,150 
	0.42 
	0.017 
	79 

	Grocery
	5,800 
	0.81 
	0.032 
	210 

	Restaurant
	4,600 
	0.68 
	0.027 
	169 

	Health Care/Hospital
	4,400 
	0.74 
	0.030 
	166 

	Hotel/Motel
	5,500 
	0.67 
	0.024 
	201 

	Warehouse
	3,550 
	0.84 
	0.029 
	120 

	Process Industrial
	6,650 
	0.99 
	0.032 
	215 

	Assembly Industrial
	4,400 
	0.92 
	0.032 
	146 

	All Other
	4,500 
	0.76 
	0.027 
	156 


Requirements
See application for current requirements.

L18 Removing a 3-foot Lamp

Assumptions

The calculations are for conversion from a 3-lamp to a 2-lamp fixture.  The original fixture wattage is based on T-12, 25-watt lamps with energy-saving ballast 75% of the time and T-12, 30-watt lamps and energy saving ballasts the other 25% of the time.  One lamp and its associated ballast are removed.  Total installed wattage drops from 0.112 kW to 0.068 kW.

Predominant market sectors
All market sectors

Product life
16 years

Incremental cost
$19 per reflector

2001 DEER Update Study, CCIG-BLE-04, p. 4-67, Xenergy, Oakland, CA.

Noncoincident demand savings
0.044 kW per lamp

Coincident demand savings
Coincident demand savings vary by sector because of differences in usage patterns.  All values are shown in the table below.

Energy savings
Energy savings vary by sector because of differences in operating hours.  Annual energy savings adjusted for sector-specific interactive effects are given in the table below.

	

Market Sector
	Annual Operating Hours
	Coincident Diversity Factor
	

Coincident kW
	
Annual kWh Savings

	Office
	4,000 
	0.81 
	0.045 
	206 

	Retail
	4,450 
	0.88 
	0.046 
	217 

	College
	3,900 
	0.68 
	0.037 
	197 

	School
	2,150 
	0.42 
	0.023 
	109 

	Grocery
	5,800 
	0.81 
	0.045 
	288 

	Restaurant
	4,600 
	0.68 
	0.038 
	233 

	Health Care/Hospital
	4,400 
	0.74 
	0.041 
	228 

	Hotel/Motel
	5,500 
	0.67 
	0.034 
	276 

	Warehouse
	3,550 
	0.84 
	0.040 
	166 

	Process Industrial
	6,650 
	0.99 
	0.044 
	296 

	Assembly Industrial
	4,400 
	0.92 
	0.044 
	201 

	All Other
	4,500 
	0.76 
	0.038 
	214 


Requirements
See application for current requirements.

L19 Removing a 4-foot Lamp

Assumptions

The calculations are for conversion from a 3-lamp to a 2-lamp fixture.  The original fixture wattage is based on T-12, 34-watt lamps with energy-saving ballast.  One lamp and its associated ballast are removed.  Total installed wattage drops from 0.115 kW to 0.072 kW.

Predominant market sectors
All market sectors

Product life
16 years

Incremental cost
$19 per reflector

2001 DEER Update Study, CCIG-BLE-04, p. 4-67, Xenergy, Oakland, CA.

Noncoincident demand savings
0.043 per lamp

Coincident demand savings
Coincident demand savings vary by sector because of differences in usage patterns.  All values are shown in the table below.

Energy savings
Energy savings vary by sector because of differences in operating hours.  Annual energy savings adjusted for sector-specific interactive effects are given in the table below.

	

Market Sector
	Annual Operating Hours
	Coincident Diversity Factor
	

Coincident kW
	
Annual kWh Savings

	Office
	4,000 
	0.81 
	0.044 
	201 

	Retail
	4,450 
	0.88 
	0.045 
	212 

	College
	3,900 
	0.68 
	0.036 
	193 

	School
	2,150 
	0.42 
	0.022 
	106 

	Grocery
	5,800 
	0.81 
	0.044 
	282 

	Restaurant
	4,600 
	0.68 
	0.037 
	227 

	Health Care/Hospital
	4,400 
	0.74 
	0.040 
	223 

	Hotel/Motel
	5,500 
	0.67 
	0.033 
	270 

	Warehouse
	3,550 
	0.84 
	0.039 
	162 

	Process Industrial
	6,650 
	0.99 
	0.043 
	289 

	Assembly Industrial
	4,400 
	0.92 
	0.043 
	197 

	All Other
	4,500 
	0.76 
	0.037 
	209 


Requirements
See application for current requirements.

L20 Removing an 8-foot Lamp

Assumptions

The calculations are for conversion from a 3-lamp to a 2-lamp fixture.  The original fixture wattage is based on T-12, 60-watt lamps with energy-saving ballasts.  One lamp and its associated ballast are removed.  Total installed wattage drops from 0.205 kW to 0.126 kW.

Predominant market sectors

Retail, warehouse, and assembly and process Industries

Product life

16 years

Incremental cost

$33 per reflector

2001 DEER Update Study, CCIG-BLE-04, p. 4-63, Xenergy, Oakland, CA.

Noncoincident demand savings

0.079 kW per lamp

Coincident demand savings

Coincident demand savings vary by sector because of differences in usage patterns.  All values are shown in the table below.

Energy savings

Energy savings vary by sector because of differences in operating hours.  Annual energy savings adjusted for sector-specific interactive effects are given in the table below.

	

Market Sector
	Annual Operating Hours
	Coincident Diversity Factor
	Coincident kW
	Annual kWh Savings

	Office
	4,000 
	0.81 
	0.080 
	370 

	Retail
	4,450 
	0.88 
	0.083 
	390 

	College
	3,900 
	0.68 
	0.066 
	354 

	School
	2,150 
	0.42 
	0.041 
	195 

	Grocery
	5,800 
	0.81 
	0.080 
	518 

	Restaurant
	4,600 
	0.68 
	0.068 
	418 

	Health Care/Hospital
	4,400 
	0.74 
	0.074 
	410 

	Hotel/Motel
	5,500 
	0.67 
	0.060 
	495 

	Warehouse
	3,550 
	0.84 
	0.072 
	297 

	Process Industrial
	6,650 
	0.99 
	0.080 
	531 

	Assembly Industrial
	4,400 
	0.92 
	0.078 
	362 

	All Other
	4,500 
	0.76 
	0.068 
	384 


Requirements

See application for current requirements.

T-8 or T-5 Lamp with Electronic Ballast/New Fixture

Technology Description

The 1-lamp, T-8 system with an electronic ballast has an efficacy of 73 lumens per watt, compared to 57 lumens per watt for the 1-lamp, F40 T-12 lamp system.  T-5s have comparable efficacies to T-8s.  The fixture retrofit is for customers who elect to replace the inner workings of the fixture when upgrading their lighting system to an electronic ballast with T-8 lamps.  The same incentive will be offered to customers who elect to replace an existing fluorescent fixture that has T-12 lamps and an energy-saving magnetic ballast with a new T-8 lamp and electronic ballast fixture.

Energy savings are calculated using a baseline of an energy-saving magnetic ballast. The baseline lamp wattages are 20 watts for a 2-foot fixture, 34 watts for a 4-foot fixture, 60 watts for a standard output 8-foot fixture, and 95 watts for a high output 8-foot fixture. For 3-foot lamps, the baseline is an energy savings magnetic ballast and a 75%/25% split between 25 and 30 watt lamps.

The statewide Express program offers incentives for modifying T-12 and magnetic ballast fixture configurations with the following:

· T-8 or T-5 lamp and electronic ballast installation for 2-foot fixtures,

· T-8 or T-5 lamp and electronic ballast installation for 3-foot fixtures,

· T-8 or T-5 lamp and electronic ballast installation for 4-foot fixtures and

· T-8 or T-5 lamp and electronic ballast installation for 8-foot fixtures.

While T-5 lamps qualify under these categories, the savings calculations assume that all new lamps are T-8s as these are by far the most common retrofit.

L21 T-8 Lamp with Electronic Ballast:  2-foot Fixture

Assumptions

The calculations are for the replacement of the lamp and ballast in a 2-foot fixture.  Two-lamp fixtures are the most common.  The base case is a fixture with one energy-saving magnetic ballast and two 20 watt, T-12 lamps.  An electronic ballast and two 2-foot T-8 lamps (17 watts each) are installed.  Total installed wattage drops from 0.050 kW to 0.029 kW for the fixture.

Predominant market sectors

All market sectors

Product life

16 years (fixture life)

Incremental cost

$21 per lamp

2001 DEER Update Study, CCIG-BLE-04, p. 4-74, Xenergy, Oakland, CA.

Noncoincident demand savings
0.011 kW per lamp

Coincident demand savings
Coincident demand savings vary by sector because of differences in usage patterns.  All values are shown in the table below and are per lamp.

Energy savings

Energy savings vary by sector because of differences in operating hours.  Annual energy savings adjusted for sector-specific interactive effects are given in the table below and are per lamp.

	Market Sector
	Annual Operating Hours
	Coincident Diversity Factor
	Coincident kW
	Annual kWh Savings

	Office
	4,000 
	0.81 
	0.011 
	51 

	Retail
	4,450 
	0.88 
	0.012 
	54 

	College
	3,900 
	0.68 
	0.009 
	49 

	School
	2,150 
	0.42 
	0.006 
	27 

	Grocery
	5,800 
	0.81 
	0.011 
	72 

	Restaurant
	4,600 
	0.68 
	0.009 
	58 

	Health Care/Hospital
	4,400 
	0.74 
	0.010 
	57 

	Hotel/Motel
	5,500 
	0.67 
	0.008 
	69 

	Warehouse
	3,550 
	0.84 
	0.010 
	41 

	Process Industrial
	6,650 
	0.99 
	0.011 
	74 

	Assembly Industrial
	4,400 
	0.92 
	0.011 
	50 

	All Other
	4,500 
	0.76 
	0.009 
	53 


Requirements

See application for current requirements.  Note: While T-5 lamps qualify under this category, the savings calculations assume that all new lamps are T-8s as these are by far the most common retrofit.

L22 T-8 Lamp with Electronic Ballast:  3-foot Fixture

Assumptions

The calculations are for replacement of lamp and ballast(s) in a 3-foot fluorescent fixture.  The T-12 lamps and energy saving magnetic ballast(s) are replaced with an electronic ballast and T-8 lamps.  Two-lamp fixtures are the most common.  For a 2-lamp fixture total installed wattage drops from 0.068 to 0.042 kW per fixture.

Predominant market sectors
All market sectors

Product life

16 years (fixture life)

Incremental cost

$21 per lamp 

2001 DEER Update Study, CCIG-BLE-04, p. 4-74, Xenergy, Oakland, CA.

Noncoincident demand savings

0.013 kW per lamp.

Coincident demand savings

Coincident demand savings vary by sector because of differences in usage patterns.  All values are shown in the table below and are per lamp.

Energy savings

Energy savings vary by sector because of differences in operating hours.  Annual energy savings adjusted for sector-specific interactive effects are given in the table below and are per lamp.

	Market Sector
	Annual Operating Hours
	Coincident Diversity Factor
	Coincident kW
	Annual kWh Savings

	Office
	4,000 
	0.81 
	0.013 
	61 

	Retail
	4,450 
	0.88 
	0.014 
	64 

	College
	3,900 
	0.68 
	0.011 
	58 

	School
	2,150 
	0.42 
	0.007 
	32 

	Grocery
	5,800 
	0.81 
	0.013 
	85 

	Restaurant
	4,600 
	0.68 
	0.011 
	69 

	Health Care/Hospital
	4,400 
	0.74 
	0.012 
	67 

	Hotel/Motel
	5,500 
	0.67 
	0.010 
	82 

	Warehouse
	3,550 
	0.84 
	0.012 
	49 

	Process Industrial
	6,650 
	0.99 
	0.013 
	87 

	Assembly Industrial
	4,400 
	0.92 
	0.013 
	59 

	All Other
	4,500 
	0.76 
	0.011 
	63 


Requirements

See application for current requirements.  Note: While T-5 lamps qualify under this category, the savings calculations assume that all new lamps are T-8s as these are by far the most common retrofit.

L23 T-8 Lamp with Electronic Ballast:  4-foot Fixture

Assumptions

The calculations are for replacement of lamps and ballast(s) in a 4-foot fluorescent fixture.  The T-12 lamps and energy saving magnetic ballast(s) are replaced with an electronic ballast and 32 watt, T-8 lamps.  Most 4-foot fixtures are either 2-lamp or 3-lamp fixtures.  Savings and cost data are the average of the 2-lamp and 3-lamp data.

Predominant Market Sectors

All sectors except warehouse

Product Life

16 years (fixture life)

Incremental Cost

$15 per lamp 

2001 DEER Update Study, CCIG-BLE-04, p. 4-71, Xenergy, Oakland, CA.

	Lamps/ Fixture
	Pre-Retrofit

Wattage (kW)
	Post-Retrofit

Wattage (kW)
	Savings Per Fixture (kW)
	Savings

Per Lamp (kW)

	2
	0.072
	0.058
	0.014
	0.007

	3
	0.115
	0.084
	0.031
	0.010

	
	
	
	Average:
	0.009


Noncoincident Dmand Savings

0.009 kW per lamp

Coincident Demand Savings

Coincident demand savings vary by sector because of differences in usage patterns.  All values are shown in the table on the following page and are per lamp.

Energy Savings

Energy savings vary by sector because of differences in operating hours.  Annual energy savings adjusted for sector-specific interactive effects are given in the table below and are per lamp.

	Market Sector
	Annual Operating Hours
	Coincident Diversity Factor
	Coincident kW
	Annual kWh Savings

	Office
	4,000 
	0.81 
	0.009 
	42 

	Retail
	4,450 
	0.88 
	0.009 
	44 

	College
	3,900 
	0.68 
	0.007 
	40 

	School
	2,150 
	0.42 
	0.005 
	22 

	Grocery
	5,800 
	0.81 
	0.009 
	59 

	Restaurant
	4,600 
	0.68 
	0.008 
	48 

	Health Care/Hospital
	4,400 
	0.74 
	0.008 
	47 

	Hotel/Motel
	5,500 
	0.67 
	0.007 
	56 

	Warehouse
	3,550 
	0.84 
	0.008 
	34 

	Process Industrial
	6,650 
	0.99 
	0.009 
	60 

	Assembly Industrial
	4,400 
	0.92 
	0.009 
	41 

	All Other
	4,500 
	0.76 
	0.008 
	44 


Requirements

See application for current requirements.  Note: While T-5 lamps qualify under this category, the savings calculations assume that all new lamps are T-8s as these are by far the most common retrofit.

L24 T-8 Lamp with Electronic Ballast:  8-foot Fixture

Assumptions

The calculations are for replacement of lamp(s) and ballast in an 8-foot, fluorescent fixture.  The T-12 lamps and energy saving ballast(s) are replaced with an electronic ballast and either 8-foot T-8 lamps or end-to-end 4-foot T-8 lamps.  Two lamp fixtures are the most common.  For a 2-lamp fixture, total installed wattage drops from 0.126 kW to 0.106 kW.

Predominant Market Sectors

Retail, warehouse, and assembly and process industries.

Product Life

16 years (fixture life)

Incremental Cost

$32.50 per lamp 

2001 DEER Update Study, CCIG-BLE-04, p. 4-65, Xenergy, Oakland, CA.

Noncoincident Demand Savings

0.010 kW per lamp

Coincident Demand Savings

Coincident demand savings vary by sector because of differences in usage patterns.  All values are shown in the table below and are per lamp.

Energy Savings

Energy savings vary by sector because of differences in operating hours.  Annual energy savings adjusted for sector-specific interactive effects are given in the table below and are per lamp.

	Market Sector
	Annual Operating Hours
	Coincident Diversity Factor
	Coincident kW
	Annual kWh Savings

	Office
	4,000 
	0.81 
	0.010 
	47 

	Retail
	4,450 
	0.88 
	0.010 
	49 

	College
	3,900 
	0.68 
	0.008 
	45 

	School
	2,150 
	0.42 
	0.005 
	25 

	Grocery
	5,800 
	0.81 
	0.010 
	66 

	Restaurant
	4,600 
	0.68 
	0.009 
	53 

	Health Care/Hospital
	4,400 
	0.74 
	0.009 
	52 

	Hotel/Motel
	5,500 
	0.67 
	0.008 
	63 

	Warehouse
	3,550 
	0.84 
	0.009 
	38 

	Process Industrial
	6,650 
	0.99 
	0.010 
	67 

	Assembly Industrial
	4,400 
	0.92 
	0.010 
	46 

	All Other
	4,500 
	0.76 
	0.009 
	49 


Requirements

See application for current requirements.

L290 High Performance 4 foot T-8 System (from T-12)

Assumptions 
Measure assumes that a high performance 4-foot T-8 lamp and ballast combination is replacing a standard T-12 system.  To be considered a high performance system, the new ballast must have a ballast factor of less than or equal to 0.77 and use premium lamps that initially produce at least 3100 lumens.  The existing system is assumed to be a two-lamp 

T-12 system using 72 watts (34 watt lamps and energy-saver magnetic ballast).

Predominant Market Sectors 

Office

Product Life

37,500 hours (assumes fixture lifetime is life of ballast and 1.6 lamp changes)

Cost

$25.40 ($20 for ballast + $5.40 for lamps)

Incremental Cost

$8.98. Life cycle cost based on a 8% discount rate (see lighting introduction for details on life cycle costing).

Noncoincident Demand Savings

(Existing Connected Load KW)-(Retrofit Connected Load KW) = (Connected Load Reduction KW)

[(Connected Load Reduction KW)*(Demand Interactive Effect Factor * (Coincident Diversity Factor)] / (2 Lamps per Fixture) = Demand Savings

Existing 2 lamp T12 system = 72 watts/fixture

High Performance 2 lamp T8 system = 48 watts/fixture

Connected Load Reduction = 24 watts/fixture

Noncoincident demand savings per lamp =12.15 watts

0.012 kW

Coincident Demand Savings

Coincident demand savings vary by sector because of differences in usage patterns.  All values are shown in the table below.

	Market Sector
	Demand Interactive Effects
	Coincident Diversity Factor
	Coincident Demand Savings per lamp

	Office
	1.25
	0.81
	0.012

	Retail
	1.19
	0.88
	0.013

	College
	1.22
	0.68
	0.010

	School
	1.23
	0.42
	0.006

	Grocery
	1.25
	0.81
	0.012

	Restaurant
	1.26
	0.68
	0.010

	Hospital
	1.26
	0.74
	0.011

	Hotel/Motel
	1.14
	0.67
	0.009

	Warehouse
	1.09
	0.84
	0.011

	Process
	1.20
	0.78
	0.012

	Assembly
	1.20
	0.80
	0.012

	Other
	1.13
	0.76
	0.010


Energy Savings

Energy savings vary by sector because of differences in operating hours.  Annual energy savings adjusted for sector-specific interactive effects are given in the table below.

[(Connected Load Reduction KW) *(Hours of Operations)*(Energy Interactive Effect Factor)] / (2 Lamps per Fixture) =  Energy Savings

Connected Load Reduction =
0.024 kW/fixture

	Market Sector
	Annual Operating Hours
	Energy Interactive Effects
	Annual kWh Savings per lamp

	Office
	4,000
	1.17
	56

	Retail
	4,450
	1.11
	59

	College
	3,900
	1.15
	54

	School
	2,150
	1.15
	30

	Grocery
	5,800
	1.13
	79

	Restaurant
	4,600
	1.15
	63

	Hospital
	4,400
	1.18
	62

	Hotel/Motel
	5,500
	1.14
	75

	Warehouse
	3,550
	1.06
	45

	Process
	5,300
	1.09
	81

	Assembly
	4,900
	1.09
	55

	Other
	4,500
	1.08
	58


L291 High Performance 4 foot T-8 System (from T-8)

Assumptions

Measure assumes that a high performance 4-foot T-8 lamp and ballast combination is replacing a standard T-8 system.  Although this retrofit is most commonly applicable to an office environment, calculations are provided for all market sectors.  To be considered a high performance T-8 system, the new ballast must have a ballast factor of less than or equal to 0.77 and use premium lamps that initially produce at least 3100 lumens.  The existing T-8 system is assumed to be a two-lamp system using 58 watts.

Predominant Market Sectors 

Office

Product Life

37,500 hours (assumes fixture life is the life of the ballast plus 1.6 lamp change-outs)

Cost

$25.40 ($20 for ballast + $5.40 for lamps)

Incremental Cost

$2.33 Life cycle cost based on a 8% discount rate (see lighting introduction for details on life cycle costing).

Noncoincident Demand Savings

(Existing Connected Load KW)-(Retrofit Connected Load KW) = 

(Connected Load Reduction KW)

[(Connected Load Reduction KW)*(Demand Interactive Effect Factor) * (Coincident Diversity Factor)] / (2 Lamps per Fixture)= Demand Savings

Calculation:

Existing 2 lamp T-8 System =

 58 watts/fixture

High Performance 2 lamp T8 system =
 48 watts/fixture

Connected Load Reduction  =

 10 watts/fixture


Noncoincident Demand Savings per Lamp =
   5 watts








0.005 kW

Coincident Demand Savings

Coincident demand savings vary by sector because of differences in usage patterns.  All values are shown in the table below.

	Market Sector
	Demand Interactive Effects
	Coincident Diversity Factor
	Coincident Demand Savings per lamp



	Office
	1.25
	0.81
	0.005

	Retail
	1.19
	0.88
	0.005

	College
	1.22
	0.68
	0.004

	School
	1.23
	0.42
	0.003

	Grocery
	1.25
	0.81
	0.005

	Restaurant
	1.26
	0.68
	0.004

	Hospital
	1.26
	0.74
	0.005

	Hotel/Motel
	1.14
	0.67
	0.004

	Warehouse
	1.09
	0.84
	0.005

	Process
	1.20
	0.78
	0.005

	Assembly
	1.20
	0.80
	0.005

	Other
	1.13
	0.76
	0.004


Energy Savings

Energy savings vary by sector because of differences in operating hours.  Annual energy savings adjusted for sector-specific interactive effects are given in the table below.

[(Connected Load Reduction KW) *(Hours of Operations)*(Energy Interactive Effect Factor)] / (2 Lamps per Fixture) =  Energy Savings

Connected Load Reduction  =
0.010 kW/fixture


	Market Sector
	Annual Operating Hours
	Energy Interactive Effects
	Annual kWh Savings per lamp

	Office
	4,000
	1.17
	23

	Retail
	4,450
	1.11
	25

	College
	3,900
	1.15
	22

	School
	2,150
	1.15
	12

	Grocery
	5,800
	1.13
	33

	Restaurant
	4,600
	1.15
	26

	Hospital
	4,400
	1.18
	26

	Hotel/Motel
	5,500
	1.14
	31

	Warehouse
	3,550
	1.06
	19

	Process
	5,300
	1.09
	34

	Assembly
	4,900
	1.09
	23

	Other
	4,500
	1.08
	24


High Intensity Discharge (HID) Fixtures

Technology Description

There are three basic types of high intensity discharge (HID) lamps: metal halide, high-pressure sodium, and mercury vapor.  All HID lamps require ballasts to operate.  In addition, some lamps require an external starting igniter to generate high-voltage pulses needed to begin the lamp arc.  HID lamps are approximately four times more efficient than incandescent lamps.  Low wattage HID lamps are less efficacious than similar type high wattage lamps.

Based on tradeoffs between efficiency and color rendering indices, different types of HID lamps have appropriate market niches.  Metal halide lamps have efficacies of 63(115 lumens per watt for the lamp and ballast and generally have better color rendering indices than other HID lamps.  Metal halide lamps are available in 32 watt and larger sizes.  High-pressure sodium lamps are available from 35 to 1,000 watts.  The lamp efficacy ranges from 50(127 lumens per watt and the color rendering index from 18(22.  Incandescent and mercury vapor lamps are used as the base case for all HID lamps.  The savings for each HID category are calculated against both base case wattages.

The best interior applications for metal halide and white high-pressure sodium are areas with high ceilings, e.g., gymnasiums, corridor and lobby down-lighting, commercial wall-washing, and some office lighting.  There are also many commercial and industrial applications for other HID lamps.  HID fixtures have a wide range of exterior applications, such as tree up-lights, wall lights, step lights and architectural floodlights.  Exterior HID replacements assume that the fixture being installed is a metal halide lamp half the time and a high-pressure sodium lamp the other half (50:50 split).  Some fixtures can be retrofitted with HID hardware if the customer does not wish to remove the existing fixture.

The statewide program offers incentives for several different configurations of HID fixtures:

· New interior fixtures (Compact): 0–35 watts,

· New interior fixtures (Compact): 36–70 watts,

· New interior fixtures (Compact): 71–100 watts,

· New interior fixtures (Standard): 101–175 watts,

· New interior fixtures (Standard): 176–250 watts,

· New interior fixtures (Standard): 251–400 watts,

· New exterior fixtures: 0–100 watts,

· New exterior fixtures: 101–175 watts, and

· New exterior fixtures: (176 watts.

Each HID measure listed above is analyzed in two technical assessments: one for an incandescent base case and one for a mercury vapor base case.

L185 Interior HID Fixtures (Compact):  0–35 Lamp Watts

Conversion from an Incandescent Fixture
Assumptions

The calculations are for replacement of 100 watts of incandescent lighting with 35 watts of metal halide lighting.  The metal halide wattage with ballast is 45 watts.  Total installed wattage drops from 0.100 kW to 0.045 kW.

Predominant Market Sectors

School, college, warehouse, assembly and process industries, and retail

Product Life

16 years (fixture life)

Incremental Cost

$133 

Noncoincident Demand Savings

0.055 kW

Coincident Demand Savings

Coincident demand savings vary by sector because of differences in usage patterns.  All values are shown in the table below.

Energy Savings

Energy savings vary by sector because of differences in operating hours.  Annual energy savings adjusted for sector-specific interactive effects are given in the table below.

	Market Sector
	Annual Operating Hours
	Coincident Diversity Factor
	Coincident kW
	Annual kWh Savings

	Office
	4,000 
	0.81 
	0.056 
	257 

	Retail
	4,450 
	0.88 
	0.058 
	272 

	College
	3,900 
	0.68 
	0.046 
	247 

	School
	2,150 
	0.42 
	0.028 
	136 

	Grocery
	5,800 
	0.81 
	0.056 
	360 

	Restaurant
	4,600 
	0.68 
	0.047 
	291 

	Health Care/Hospital
	4,400 
	0.74 
	0.051 
	286 

	Hotel/Motel
	5,500 
	0.67 
	0.042 
	345 

	Warehouse
	3,550 
	0.84 
	0.050 
	207 

	Process Industrial
	6,650 
	0.99 
	0.056 
	369 

	Assembly Industrial
	4,400 
	0.92 
	0.055 
	252 

	All Other
	4,500 
	0.76 
	0.047 
	267 


Requirements

See application for current requirements.

L186 Interior HID Fixtures (Compact):  0–35 Lamp Watts

Conversion from a Mercury Vapor Lamp

Assumptions

The calculations are for replacement of 50 watts of mercury vapor lighting with 35 watts of metal halide lighting.  The mercury vapor wattage with ballast is 74 watts.  The metal halide wattage with ballast is 45 watts.  Total installed wattage drops from 0.074 kW to 0.045 kW.

Predominant Market Sectors

School, college, warehouse, assembly and process industries, and retail

Product Life

16 years (fixture life)

Incremental Cost

$60

Noncoincident Demand Savings

0.029 kW

Coincident Demand Savings

Coincident demand savings vary by sector because of differences in usage patterns.  All values are shown in the table below.

Energy Savings

Energy savings vary by sector because of differences in operating hours.  Annual energy savings adjusted for sector-specific interactive effects are given in the table below.

	Market Sector
	Annual Operating Hours
	Coincident Diversity Factor
	Coincident kW
	Annual kWh Savings

	Office
	4,000 
	0.81 
	0.029 
	136 

	Retail
	4,450 
	0.88 
	0.030 
	143 

	College
	3,900 
	0.68 
	0.024 
	130 

	School
	2,150 
	0.42 
	0.015 
	72 

	Grocery
	5,800 
	0.81 
	0.029 
	190 

	Restaurant
	4,600 
	0.68 
	0.025 
	153 

	Health Care/Hospital
	4,400 
	0.74 
	0.027 
	151 

	Hotel/Motel
	5,500 
	0.67 
	0.022 
	182 

	Warehouse
	3,550 
	0.84 
	0.027 
	109 

	Process Industrial
	6,650 
	0.99 
	0.029 
	195 

	Assembly Industrial
	4,400 
	0.92 
	0.029 
	133 

	All Other
	4,500 
	0.76 
	0.025 
	141 


Requirements

See application for current requirements.

L187 Interior HID Fixtures (Compact):  36–70 Lamp Watts

Conversion from an Incandescent Fixture

Assumptions

The calculations are for replacement of 200 watts of incandescent lighting with 70 watts of metal halide lighting.  The metal halide wattage with ballast is 90 watts.  Total installed wattage drops from 0.200 kW to 0.090 kW.

Predominant Market Sectors
School, college, warehouse, assembly and process industries, and retail

Product Life

16 years (fixture life)

Incremental Cost

$287 

2001 DEER Update Study, CCIG-BLE-07, p. 4-78, Xenergy, Oakland, CA.

Noncoincident Demand Savings

0.110 kW

Coincident Demand Savings

Coincident demand savings vary by sector because of differences in usage patterns.  All values are shown in the table below.

Energy Savings
Energy savings vary by sector because of differences in operating hours.  Annual energy savings adjusted for sector-specific interactive effects are given in the table below.

	Market Sector
	Annual Operating Hours
	Coincident Diversity Factor
	Coincident kW
	Annual kWh Savings

	Office
	4,000 
	0.81 
	0.111 
	515 

	Retail
	4,450 
	0.88 
	0.115 
	543 

	College
	3,900 
	0.68 
	0.091 
	493 

	School
	2,150 
	0.42 
	0.057 
	272 

	Grocery
	5,800 
	0.81 
	0.111 
	721 

	Restaurant
	4,600 
	0.68 
	0.094 
	582 

	Health Care/Hospital
	4,400 
	0.74 
	0.103 
	571 

	Hotel/Motel
	5,500 
	0.67 
	0.084 
	690 

	Warehouse
	3,550 
	0.84 
	0.101 
	414 

	Process Industrial
	6,650 
	0.99 
	0.111 
	739 

	Assembly Industrial
	4,400 
	0.92 
	0.109 
	503 

	All Other
	4,500 
	0.76 
	0.094 
	535 


Requirements

See application for current requirements.

L188 Interior HID Fixtures (Compact):  36–70 Lamp Watts

Conversion from a Mercury Vapor Lamp

Assumptions

The calculations are for replacement of 100 watts of mercury vapor lighting with 70 watts of metal halide lighting.  The mercury vapor wattage with ballast is 125 watts.  The metal halide wattage with ballast is 90 watts.  Total installed wattage drops from 0.125 kW to 0.090 kW.

Predominant Market Sectors

School, college, warehouse, assembly and process industries, and retail

Product Life

16 years (fixture life)

Incremental Cost

$287 

2001 DEER Update Study, CCIG-BLE-07, p. 4-78, Xenergy, Oakland, CA.

Noncoincident Demand Savings

0.035 kW

Coincident Demand Savings

Coincident demand savings vary by sector because of differences in usage patterns.  All values are shown in the table below.

Energy Savings

Energy savings vary by sector because of differences in operating hours.  Annual energy savings adjusted for sector-specific interactive effects are given in the table below.

	Market Sector
	Annual Operating Hours
	Coincident Diversity Factor
	Coincident kW
	Annual kWh Savings

	Office
	4,000 
	0.81 
	0.035 
	164 

	Retail
	4,450 
	0.88 
	0.037 
	173 

	College
	3,900 
	0.68 
	0.029 
	157 

	School
	2,150 
	0.42 
	0.018 
	87 

	Grocery
	5,800 
	0.81 
	0.035 
	229 

	Restaurant
	4,600 
	0.68 
	0.030 
	185 

	Health Care/Hospital
	4,400 
	0.74 
	0.033 
	182 

	Hotel/Motel
	5,500 
	0.67 
	0.027 
	219 

	Warehouse
	3,550 
	0.84 
	0.032 
	132 

	Process Industrial
	6,650 
	0.99 
	0.035 
	235 

	Assembly Industrial
	4,400 
	0.92 
	0.035 
	160 

	All Other
	4,500 
	0.76 
	0.030 
	170 


Requirements

See application for current requirements.

L189 Interior HID Fixtures (Compact):  71–100 Lamp Watts

Conversion from an Incandescent Fixture

Assumptions

The calculations are for replacement of 300 watts of incandescent lighting with 100 watts of metal halide lighting.  The metal halide wattage with ballast is 129 watts.  Total installed wattage drops from 0.300 kW to 0.129 kW.

Predominant Market Sectors

School, college, warehouse, assembly and process industries, and retail

Product Life

16 years (fixture life)

Incremental Cost

$287 

2001 DEER Update Study, CCIG-BLE-07, p. 4-78, Xenergy, Oakland, CA.

Noncoincident Demand Savings

0.171 kW

Coincident Demand Savings

Coincident demand savings vary by sector because of differences in usage patterns.  All values are shown in the table below.

Energy Savings

Energy savings vary by sector because of differences in operating hours.  Annual energy savings adjusted for sector-specific interactive effects are given in the table below.

	Market Sector
	Annual Operating Hours
	Coincident Diversity Factor
	Coincident kW
	Annual kWh Savings

	Office
	4,000 
	0.81 
	0.173 
	800 

	Retail
	4,450 
	0.88 
	0.179 
	845 

	College
	3,900 
	0.68 
	0.142 
	767 

	School
	2,150 
	0.42 
	0.088 
	423 

	Grocery
	5,800 
	0.81 
	0.173 
	1,121 

	Restaurant
	4,600 
	0.68 
	0.147 
	905 

	Health Care/Hospital
	4,400 
	0.74 
	0.159 
	888 

	Hotel/Motel
	5,500 
	0.67 
	0.131 
	1,072 

	Warehouse
	3,550 
	0.84 
	0.157 
	643 

	Process Industrial
	6,650 
	0.99 
	0.173 
	1,149 

	Assembly Industrial
	4,400 
	0.92 
	0.170 
	782 

	All Other
	4,500 
	0.76 
	0.147 
	831 


Requirements

See application for current requirements.

L190 Interior HID Fixtures (Compact):  71–100 Lamp Watts

Conversion from a Mercury Vapor Fixture

Assumptions

The calculations are for replacement of 175 watts of mercury vapor lighting with 100 watts of metal halide lighting.  The mercury vapor wattage with ballast is 200 watts.  The metal halide wattage with ballast is 129 watts.  Total installed wattage drops from 0.200 kW to 0.129 kW.

Predominant Market Sectors

School, college, warehouse, assembly and process industries, and retail

Product Life

16 years (fixture life)

Incremental Cost

$287

2001 DEER Update Study, CCIG-BLE-07, p. 4-78, Xenergy, Oakland, CA.

Noncoincident DemandSsavings

0.071 kW

Coincident Demand Savings

Coincident demand savings vary by sector because of differences in usage patterns.  All values are shown in the table below.

Energy Savings

Energy savings vary by sector because of differences in operating hours.  Annual energy savings adjusted for sector-specific interactive effects are given in the table below.

	Market Sector
	Annual Operating Hours
	Coincident Diversity Factor
	Coincident kW
	Annual kWh Savings

	Office
	4,000 
	0.81 
	0.072 
	332 

	Retail
	4,450 
	0.88 
	0.074 
	351 

	College
	3,900 
	0.68 
	0.059 
	318 

	School
	2,150 
	0.42 
	0.037 
	176 

	Grocery
	5,800 
	0.81 
	0.072 
	465 

	Restaurant
	4,600 
	0.68 
	0.061 
	376 

	Health Care/Hospital
	4,400 
	0.74 
	0.066 
	369 

	Hotel/Motel
	5,500 
	0.67 
	0.054 
	445 

	Warehouse
	3,550 
	0.84 
	0.065 
	267 

	Process Industrial
	6,650 
	0.99 
	0.072 
	477 

	Assembly Industrial
	4,400 
	0.92 
	0.071 
	325 

	All Other
	4,500 
	0.76 
	0.061 
	345 


Requirements

See application for current requirements.

L191 Interior HID Fixtures (Pulse Start):  101-175 Lamp Watts

Conversion from an Incandescent Fixture

Assumptions

The calculations are for replacement of 500 watts of incandescent lighting with 175watts of pulse start metal halide lighting.  The metal halide wattage with ballast is 208 watts.  Total installed wattage drops from 0.500 kW to 0.0.208 kW.

Predominant Market Sectors

School, college, warehouse, assembly and process industries, and retail

Product Life

16 years (fixture life)

Incremental Cost

$287 

2001 DEER Update Study, CCIG-BLE-07, p. 4-78, Xenergy, Oakland, CA.

Noncoincident Demand Savings

0.292 kW

Coincident Demand Savings

Coincident demand savings vary by sector because of differences in usage patterns.  All values are shown in the table below.

Energy Savings

Energy savings vary by sector because of differences in operating hours.  Annual energy savings adjusted for sector-specific interactive effects are given in the table below.

	Market Sector
	Annual Operating Hours
	Coincident Diversity Factor
	Coincident kW
	Annual kWh Savings

	Office
	4,000 
	0.81 
	0.296
	1,367

	Retail
	4,450 
	0.88 
	0.306
	1,442

	College
	3,900 
	0.68 
	0.242
	1,310

	School
	2,150 
	0.42 
	0.151
	722

	Grocery
	5,800 
	0.81 
	0.296
	1,914

	Restaurant
	4,600 
	0.68 
	0.250
	1,545

	Health Care/Hospital
	4,400 
	0.74 
	0.272
	1,516

	Hotel/Motel
	5,500 
	0.67 
	0.223
	1,831

	Warehouse
	3,550 
	0.84 
	0.267
	1,099

	Process Industrial
	6,650 
	0.99 
	0.295
	1,961

	Assembly Industrial
	4,400 
	0.92 
	0.290
	1,336

	All Other
	4,500 
	0.76 
	0.251
	1,419


Requirements

See application for current requirements.

L192 Interior HID Fixtures (Pulse Start):  101-175 Lamp Watts

Conversion from a Mercury Vapor Fixture

Assumptions

The calculations are for replacement of 250 watts of mercury vapor lighting with 175 watts of pulse start metal halide lighting.  The mercury vapor wattage with ballast is 285 watts.  The metal halide wattage with ballast is 208 watts.  Total installed wattage drops from 0.285 kW to 0.208 kW.

Predominant Market Sectors

School, college, warehouse, assembly and process industries, and retail

Product Life

16 years (fixture life)

Incremental Cost

$287 

2001 DEER Update Study, CCIG-BLE-07, p. 4-78, Xenergy, Oakland, CA.

Noncoincident Demand Savings

0.077 kW

Coincident Demand Savings

Coincident demand savings vary by sector because of differences in usage patterns.  All values are shown in the table below.

Energy Savings
Energy savings vary by sector because of differences in operating hours.  Annual energy savings adjusted for sector-specific interactive effects are given in the table below.

	Market Sector
	Annual Operating Hours
	Coincident Diversity Factor
	Coincident kW
	Annual kWh Savings

	Office
	4,000 
	0.81 
	0.078
	360

	Retail
	4,450 
	0.88 
	0.081
	380

	College
	3,900 
	0.68 
	0.064
	345

	School
	2,150 
	0.42 
	0.040
	190

	Grocery
	5,800 
	0.81 
	0.078
	505

	Restaurant
	4,600 
	0.68 
	0.066
	407

	Health Care/Hospital
	4,400 
	0.74 
	0.072
	400

	Hotel/Motel
	5,500 
	0.67 
	0.059
	483

	Warehouse
	3,550 
	0.84 
	0.071
	290

	Process Industrial
	6,650 
	0.99 
	0.078
	517

	Assembly Industrial
	4,400 
	0.92 
	0.077
	352

	All Other
	4,500 
	0.76 
	0.066
	374


Requirements

See application for current requirements.

L193 Interior HID Fixtures (Pulse Start):  176-250 Lamp Watts

Conversion from an Incandescent Fixture

Assumptions

The calculations are for replacement of 750 watts of incandescent lighting with 250 watts of pulse start metal halide lighting.  The metal halide wattage with ballast is 288 watts
.  Total installed wattage drops from 0.750 kW to 0.288 kW.

Predominant Market Sectors

School, college, warehouse, assembly and process industries, and retail

Product Life

16 years (fixture life)

Incremental Cost

$287 

2001 DEER Update Study, CCIG-BLE-07, p. 4-78, Xenergy, Oakland, CA.

Noncoincident Demand Savings

0.462 kW

Coincident Demand Savings

Coincident demand savings vary by sector because of differences in usage patterns.  All values are shown in the table below.

Energy Savings

Energy savings vary by sector because of differences in operating hours.  Annual energy savings adjusted for sector-specific interactive effects are given in the table below.

	Market Sector
	Annual Operating Hours
	Coincident Diversity Factor
	Coincident kW
	Annual kWh Savings

	Office
	4,000 
	0.81 
	0.468
	2,162

	Retail
	4,450 
	0.88 
	0.484
	2,282

	College
	3,900 
	0.68 
	0.383
	2,072

	School
	2,150 
	0.42 
	0.239
	1,142

	Grocery
	5,800 
	0.81 
	0.468
	3,028

	Restaurant
	4,600 
	0.68 
	0.396
	2,444

	Health Care/Hospital
	4,400 
	0.74 
	0.431
	2,399

	Hotel/Motel
	5,500 
	0.67 
	0.353
	2,897

	Warehouse
	3,550 
	0.84 
	0.423
	1,739

	Process Industrial
	6,650 
	0.99 
	0.467
	3,103

	Assembly Industrial
	4,400 
	0.92 
	0.459
	2,114

	All Other
	4,500 
	0.76 
	0.397
	2,245


Requirements

See application for current requirements.

L194 Interior HID Fixtures (Pulse Start):  176-250 Lamp Watts

Conversion from a Mercury Vapor Fixture

Assumptions

The calculations are for replacement of 400 watts of mercury vapor lighting with 250 watts of pulse start metal halide lighting.  The mercury vapor wattage with ballast is 454 watts.  The metal halide wattage with ballast is 272 watts
.  Total installed wattage drops from 0.454 kW to 0.272 kW.

Predominant Market Sectors

School, college, warehouse, assembly and process industries, and retail

Product Life

16 years (fixture life)

Incremental Cost

$287 

2001 DEER Update Study, CCIG-BLE-07, p. 4-78, Xenergy, Oakland, CA.

Noncoincident Demand Savings

0.182 kW

Coincident Demand Savings

Coincident demand savings vary by sector because of differences in usage patterns.  All values are shown in the table below.

Energy Savings
Energy savings vary by sector because of differences in operating hours.  Annual energy savings adjusted for sector-specific interactive effects are given in the table below.

	Market Sector
	Annual Operating Hours
	Coincident Diversity Factor
	Coincident kW
	Annual kWh Savings

	Office
	4,000 
	0.81 
	0.184
	852

	Retail
	4,450 
	0.88 
	0.246
	1,161

	College
	3,900 
	0.68 
	0.195
	1,054

	School
	2,150 
	0.42 
	0.121
	581

	Grocery
	5,800 
	0.81 
	0.238
	1,540

	Restaurant
	4,600 
	0.68 
	0.201
	1,243

	Health Care/Hospital
	4,400 
	0.74 
	0.219
	1,220

	Hotel/Motel
	5,500 
	0.67 
	0.179
	1,473

	Warehouse
	3,550 
	0.84 
	0.215
	884

	Process Industrial
	6,650 
	0.99 
	0.237
	1,578

	Assembly Industrial
	4,400 
	0.92 
	0.233
	1,075

	All Other
	4,500 
	0.76 
	0.202
	1,142


Requirements

See application for current requirements.

L195 Interior HID Fixtures (Pulse Start):  251-400 Lamp Watts

Conversion from an Incandescent Fixture

Assumptions

The calculations are for replacement of 1000 watts of incandescent lighting with 320 watts of metal halide lighting.  The metal halide wattage with ballast is 366 watts
.  Total installed wattage drops from 1.000 kW to 0.366 kW.

Predominant Market Sectors

School, college, warehouse, assembly and process industries, and retail

Product Life

16 years (fixture life)

Incremental Cost

$287

2001 DEER Update Study, CCIG-BLE-07, p. 4-78, Xenergy, Oakland, CA.

Noncoincident Demand Savings

0.634 kW

Coincident Demand Savings

Coincident demand savings vary by sector because of differences in usage patterns.  All values are shown in the table below.

Energy Savings

Energy savings vary by sector because of differences in operating hours.  Annual energy savings adjusted for sector-specific interactive effects are given in the table below.

	Market Sector
	Annual Operating Hours
	Coincident Diversity Factor
	Coincident kW
	Annual kWh Savings

	Office
	4,000 
	0.81 
	0.642
	2,967

	Retail
	4,450 
	0.88 
	0.664
	3,132

	College
	3,900 
	0.68 
	0.526
	2,843

	School
	2,150 
	0.42 
	0.328
	1,568

	Grocery
	5,800 
	0.81 
	0.642
	4,155

	Restaurant
	4,600 
	0.68 
	0.543
	3,354

	Health Care/Hospital
	4,400 
	0.74 
	0.591
	3,292

	Hotel/Motel
	5,500 
	0.67 
	0.484
	3,975

	Warehouse
	3,550 
	0.84 
	0.580
	2,386

	Process Industrial
	6,650 
	0.99 
	0.640
	4,258

	Assembly Industrial
	4,400 
	0.92 
	0.630
	2,901

	All Other
	4,500 
	0.76 
	0.544
	3,081


Requirements

See application for current requirements.

L196 Interior HID Fixtures (Pulse Start):  251-400 Lamp Watts

Conversion from a Mercury Vapor Fixture

Assumptions

The calculations are for replacement of two 400 watts of mercury vapor lighting with 400 watts 
of pulse start metal halide lighting.  The mercury vapor wattage with ballast is 908 watts.  The metal halide wattage with ballast is 425 watts
.  Total installed wattage drops from 0.908 kW to 0.460 kW.

Predominant Market Sectors

School, college, warehouse, assembly and process industries, and retail

Product Life

16 years (fixture life)

Incremental Cost

$287 

2001 DEER Update Study, CCIG-BLE-07, p. 4-78, Xenergy, Oakland, CA.

Noncoincident Demand Savings

0.483 kW

Coincident Demand Savings

Coincident demand savings vary by sector because of differences in usage patterns.  All values are shown in the table below.

Energy Savings
Energy savings vary by sector because of differences in operating hours.  Annual energy savings adjusted for sector-specific interactive effects are given in the table below.

	Market Sector
	Annual Operating Hours
	Coincident Diversity Factor
	Coincident kW
	Annual kWh Savings

	Office
	4,000 
	0.81 
	0.489
	2,260

	Retail
	4,450 
	0.88 
	0.506
	2,386

	College
	3,900 
	0.68 
	0.401
	2,166

	School
	2,150 
	0.42 
	0.250
	1,194

	Grocery
	5,800 
	0.81 
	0.489
	3,166

	Restaurant
	4,600 
	0.68 
	0.414
	2,555

	Health Care/Hospital
	4,400 
	0.74 
	0.450
	2,508

	Hotel/Motel
	5,500 
	0.67 
	0.369
	3,028

	Warehouse
	3,550 
	0.84 
	0.442
	1,818

	Process Industrial
	6,650 
	0.99 
	0.488
	3,244

	Assembly Industrial
	4,400 
	0.92 
	0.480
	2,210

	All Other
	4,500 
	0.76 
	0.415
	2,347


Requirements

See application for current requirements.

L293 Interior HID Fixtures (Pulse Start):  251-400 Lamp Watts

Conversion from a Standard 400W Metal Halide Fixture

Assumptions

The calculations are for replacement of 400 watts of standard (non pulse start) lighting with 320 watts of pulse start metal halide lighting.  The standard metal halide wattage with ballast is 460 watts.  The pulse start metal halide wattage with ballast is 349 watts
.  Total installed wattage drops from 0.460 kW to 0.349 kW.

Predominant Market Sectors

School, college, warehouse, assembly and process industries, and retail

Product Life

16 years (fixture life)

Incremental Cost

$287 

2001 DEER Update Study, CCIG-BLE-07, p. 4-78, Xenergy, Oakland, CA.

Noncoincident Demand Savings

0.111 kW

Coincident Demand Savings

Coincident demand savings vary by sector because of differences in usage patterns.  All values are shown in the table below.

Energy Savings
Energy savings vary by sector because of differences in operating hours.  Annual energy savings adjusted for sector-specific interactive effects are given in the table below.

	Market Sector
	Annual Operating Hours
	Coincident Diversity Factor
	Coincident kW
	Annual kWh Savings

	Office
	4,000 
	0.81 
	0.112
	519

	Retail
	4,450 
	0.88 
	0.116
	548

	College
	3,900 
	0.68 
	0.092
	498

	School
	2,150 
	0.42 
	0.057
	274

	Grocery
	5,800 
	0.81 
	0.112
	727

	Restaurant
	4,600 
	0.68 
	0.095
	587

	Health Care/Hospital
	4,400 
	0.74 
	0.103
	576

	Hotel/Motel
	5,500 
	0.67 
	0.085
	696

	Warehouse
	3,550 
	0.84 
	0.102
	418

	Process Industrial
	6,650 
	0.99 
	0.112
	746

	Assembly Industrial
	4,400 
	0.92 
	0.110
	508

	All Other
	4,500 
	0.76 
	0.095
	539


Requirements

See application for current requirements.

L208 Interior T8, or HO T5 Lamp Fixtures  36-70 Lamp Watts

Conversion from an Incandescent Fixture

Assumptions

The calculations are for replacement of 300 watts of incandescent lighting with 54 watts of high output (HO) T5 fluorescent lighting.  The one-lamp HOT5 lamp-ballast system is 59 watts.  Total installed wattage drops from 0.300 kW to 0.059 kW.
The efficacy of T5 and T8 lamps and ballasts is essentially the same. Since this measure addresses fixtures, T8s can be incorporated by presuming that replacement T8 fixtures will have proportionately more lamps to match the light output of the similar T5 fixture.
Predominant Market Sectors

School, college, warehouse, assembly and process industries, and retail

Product Life

16 years (fixture life)

Incremental Cost

$239

2001 DEER Update Study, CCIG-BLE-04, p. 4-68, Xenergy, Oakland, CA.

Noncoincident Demand Savings

0.241 kW

Coincident Demand Savings

Coincident demand savings vary by sector because of differences in usage patterns.  All values are shown in the table below.

Energy Savings

Energy savings vary by sector because of differences in operating hours.  Annual energy savings adjusted for sector-specific interactive effects are given in the table below.

	Market Sector
	Annual Operating Hours
	Coincident Diversity Factor
	Coincident kW
	Annual kWh Savings

	Office
	4,000 
	0.81 
	0.244 
	1,128 

	Retail
	4,450 
	0.88 
	0.252 
	1,190 

	College
	3,900 
	0.68 
	0.200 
	1,081 

	School
	2,150 
	0.42 
	0.125 
	596 

	Grocery
	5,800 
	0.81 
	0.244 
	1,580 

	Restaurant
	4,600 
	0.68 
	0.206 
	1,275 

	Health Care/Hospital
	4,400 
	0.74 
	0.225 
	1,251 

	Hotel/Motel
	5,500 
	0.67 
	0.184 
	1,511 

	Warehouse
	3,550 
	0.84 
	0.221 
	907 

	Process Industrial
	6,650 
	0.99 
	0.243 
	1,619 

	Assembly Industrial
	4,400 
	0.92 
	0.239 
	1,103 

	All Other
	4,500 
	0.76 
	0.207 
	1,171 


Requirements

See application for current requirements.

L212 Interior T8, or HO T-5 Lamp Fixture:  36-70 Lamp Watts

Conversion from a Mercury Vapor Fixture

Assumptions

The calculations are for replacement of 175 watts of mercury vapor lighting with 54 watts of high output (HO) T-5 fluorescent lighting.  The mercury vapor wattage with ballast is 215 watts.  The one-lamp HO T-5 system wattage is 59 watts.  Total installed wattage drops from 0.215 kW to 0.059 kW.
The efficacy of T5 and T8 lamps and ballasts is essentially the same. Since this measure addresses fixtures, T8s can be incorporated by presuming that replacement T8 fixtures will have proportionately more lamps to match the light output of the similar T5 fixture.
Predominant Market Sectors

School, college, warehouse, assembly and process industries, and retail

Product Life

16 years (fixture life)

Incremental Cost

$239

2001 DEER Update Study, CCIG-BLE-04, p. 4-68, Xenergy, Oakland, CA.

Noncoincident Demand Savings

0.156 kW

Coincident Demand Savings

Coincident demand savings vary by sector because of differences in usage patterns.  All values are shown in the table below.

Energy Savings

Energy savings vary by sector because of differences in operating hours.  Annual energy savings adjusted for sector-specific interactive effects are given in the table below.

	Market Sector
	Annual Operating Hours
	Coincident Diversity Factor
	Coincident kW
	Annual kWh Savings

	Office
	4,000 
	0.81 
	0.158 
	730 

	Retail
	4,450 
	0.88 
	0.163 
	771 

	College
	3,900 
	0.68 
	0.129 
	700 

	School
	2,150 
	0.42 
	0.081 
	386 

	Grocery
	5,800 
	0.81 
	0.158 
	1,022 

	Restaurant
	4,600 
	0.68 
	0.134 
	825 

	Health Care/Hospital
	4,400 
	0.74 
	0.145 
	810 

	Hotel/Motel
	5,500 
	0.67 
	0.119 
	978 

	Warehouse
	3,550 
	0.84 
	0.143 
	587 

	Process Industrial
	6,650 
	0.99 
	0.158 
	1,048 

	Assembly Industrial
	4,400 
	0.92 
	0.155 
	714 

	All Other
	4,500 
	0.76 
	0.134 
	758 


Requirements

See application for current requirements.

L210 Interior T8, or HO T-5 Lamp Fixtures:  101-175 Lamp Watts

Conversion from an Incandescent Fixture

Assumptions

The calculations are for replacement of 500 watts of incandescent lighting with 108 watts of high output (HO) T-5 fluorescent lighting.  The two-lamp HO T-5 system wattage is 117 watts.  Total installed wattage drops from 0.500 kW to 0.117 kW.
The efficacy of T5 and T8 lamps and ballasts is essentially the same. Since this measure addresses fixtures, T8s can be incorporated by presuming that replacement T8 fixtures will have proportionately more lamps to match the light output of the similar T5 fixture.
Predominant Market Sectors

School, college, warehouse, assembly and process industries, and retail

Product Life

16 years (fixture life)

Incremental Cost

$250 

2001 DEER Update Study, CCIG-BLE-04, p. 4-70, Xenergy, Oakland, CA.

Noncoincident Demand Savings

0.383 kW

Coincident Demand Savings

Coincident demand savings vary by sector because of differences in usage patterns.  All values are shown in the table below.

Energy Savings

Energy savings vary by sector because of differences in operating hours.  Annual energy savings adjusted for sector-specific interactive effects are given in the table below.

	Market Sector
	Annual Operating Hours
	Coincident Diversity Factor
	Coincident kW
	Annual kWh Savings

	Office
	4,000 
	0.81 
	0.388 
	1,792 

	Retail
	4,450 
	0.88 
	0.401 
	1,892 

	College
	3,900 
	0.68 
	0.318 
	1,718 

	School
	2,150 
	0.42 
	0.198 
	947 

	Grocery
	5,800 
	0.81 
	0.388 
	2,510 

	Restaurant
	4,600 
	0.68 
	0.328 
	2,026 

	Health Care/Hospital
	4,400 
	0.74 
	0.357 
	1,989 

	Hotel/Motel
	5,500 
	0.67 
	0.293 
	2,401 

	Warehouse
	3,550 
	0.84 
	0.351 
	1,441 

	Process Industrial
	6,650 
	0.99 
	0.387 
	2,572 

	Assembly Industrial
	4,400 
	0.92 
	0.381 
	1,753 

	All Other
	4,500 
	0.76 
	0.329 
	1,861 


Requirements

See application for current requirements.

L214 Interior T8, or HO T-5 Lamp Fixtures (Standard):  101-175 Lamp Watts

Conversion from a Mercury Vapor Fixture

Assumptions

The calculations are for replacement of 250 watts of mercury vapor lighting with 108 watts of high output (HO) T5 lighting.  The mercury vapor wattage with ballast is 290 watts.  The two-lamp HOT5 system wattage is 117 watts.  Total installed wattage drops from 0.290 kW to 0.117 kW.
The efficacy of T5 and T8 lamps and ballasts is essentially the same. Since this measure addresses fixtures, T8s can be incorporated by presuming that replacement T8 fixtures will have proportionately more lamps to match the light output of the similar T5 fixture.

Predominant Market Sectors

School, college, warehouse, assembly and process industries, and retail

Product Life

16 years (fixture life)

Incremental Cost

$250 

2001 DEER Update Study, CCIG-BLE-04, p. 4-70, Xenergy, Oakland, CA.

Noncoincident Demand Savings

0.173 kW

Coincident Demand Savings

Coincident demand savings vary by sector because of differences in usage patterns.  All values are shown in the table below.

Energy avings

Energy savings vary by sector because of differences in operating hours.  Annual energy savings adjusted for sector-specific interactive effects are given in the table below.

	Market Sector
	Annual Operating Hours
	Coincident Diversity Factor
	Coincident kW
	Annual kWh Savings

	Office
	4,000 
	0.81 
	0.175 
	810 

	Retail
	4,450 
	0.88 
	0.181 
	855 

	College
	3,900 
	0.68 
	0.144 
	776 

	School
	2,150 
	0.42 
	0.089 
	428 

	Grocery
	5,800 
	0.81 
	0.175 
	1,134 

	Restaurant
	4,600 
	0.68 
	0.148 
	915 

	Health Care/Hospital
	4,400 
	0.74 
	0.161 
	898 

	Hotel/Motel
	5,500 
	0.67 
	0.132 
	1,085 

	Warehouse
	3,550 
	0.84 
	0.158 
	651 

	Process Industrial
	6,650 
	0.99 
	0.175 
	1,162 

	Assembly Industrial
	4,400 
	0.92 
	0.172 
	792 

	All Other
	4,500 
	0.76 
	0.149 
	841 


Requirements

See application for current requirements.

L292 Interior T8, or Standard 400 Metal Halide to HO T-5

Technical Documentation:

High Output Four Lamp T-5 Fixtures are used in high bay applications with a minimum 20’ mounting height (e.g. warehouses, manufacturing). These fixtures replace existing 400W standard metal halides fixtures. Existing incandescent and mercury vapor fixtures with a minimum of 400W also qualify. To qualify, new four-lamp high output (HO) T-5 fixtures will have a maximum wattage equal to 244 watts, must be hardwired, and must have a reflector with a minimum of  90% reflectivity. 
The efficacy of T5 and T8 lamps and ballasts is essentially the same. Since this measure addresses fixtures, T8s can be incorporated by presuming that replacement T8 fixtures will have proportionately more lamps to match the light output of the similar T5 fixture.
Assumptions 

Metal halide wattage with ballast is 458 watts;

Four-lamp HO T-5 system wattage is 234 watts; and

Total installed wattage drops from 0.458 kW to 0.234 kW.

Predominant Market Sectors

Warehouse, Process Industrial, Assembly Industrial

Product Life

16 years (fixture life)

Cost

$250 (materials cost is $220, including lamp, installation $30)

Incremental Cost

Incremental cost equals the full cost

Noncoincident Demand Savings

0.224 kW per fixture

Coincident Demand Savings

Coincident demand savings vary by sector because of differences in usage patterns.  All values are shown in the table below and are per fixture.

Energy Savings

Energy savings vary by sector and because of differences in operating hours.  Annual energy savings adjusted for sector-specific interactive effects are given in the table below and are per fixture.

	Market Sector
	Annual Operating Hours
	Coincident Diversity Factor
	Coincident kW
	Annual kWh Savings

	Office
	4,000 
	0.81 
	0.227 
	1,048 

	Retail
	4,450 
	0.88 
	0.235
	1,106 

	College
	3,900 
	0.68 
	0.186
	1,005 

	School
	2,150 
	0.42 
	0.116
	554 

	Grocery
	5,800 
	0.81 
	0.227
	1,468 

	Restaurant
	4,600 
	0.68 
	0.192
	1,185 

	Health Care/Hospital
	4,400 
	0.74 
	0.209
	1,163 

	Hotel/Motel
	5,500 
	0.67 
	0.171
	1,404 

	Warehouse
	3,550 
	0.84 
	0.205
	843 

	Process Industrial
	5300 
	0.78
	0.210
	1,504 

	Assembly Industrial
	4900 
	0.80
	0.215
	1,025 

	All Other
	4,500 
	0.76 
	0.192
	1,089 


L197 Exterior HID Fixtures:  0–100 Lamp Watts

Conversion from an Incandescent Fixture

Assumptions

Exterior lighting operation is assumed to be controlled by combination of a time clock and photocell.  Hours of operation for all market sectors are 4,100 hr/yr.  The calculations are for replacement of 300 watts of incandescent lighting with a 50:50 split of metal halide and high-pressure sodium lighting.  The metal halide lighting has lamp wattage of 100 watts and combined lamp and ballast wattage of 129 watts.  The high-pressure sodium lighting has lamp wattage of 70 watts and combined lamp and ballast wattage of 95 watts.  The average installed wattage is 112 watts; therefore, total installed wattage drops from 0.300 kW to 0.112 kW.  Incremental cost data is based on high pressure sodium technology.

Predominant Market Sectors

All sectors

Product Life

16 years (fixture lifetime)

Incremental Cost

$144 

2001 DEER Update Study, CCIG-BLE-06, p. 4-75, Xenergy, Oakland, CA.

Noncoincident Demand Savings

0.188 kW

Energy Savings

Savings for all market sectors are 771 kWh per year.

Requirements

See application for current requirements.

L198 Exterior HID Fixtures:  0–100 Lamp Watts

Conversion from a Mercury Vapor Fixture

Assumptions

Exterior lighting operation is assumed to be controlled by combination of a time clock and photocell.  Hours of operation for all market sectors are 4,100 hr/yr.  The calculations are for replacement of 175 watts of mercury vapor lighting with a 50:50 split of metal halide and high-pressure sodium lighting.  The mercury vapor baseline has a lamp and ballast wattage of 200 watts.  The metal halide lighting has a lamp wattage of 100 watts and a lamp and ballast wattage of 129 watts.  The high-pressure sodium lighting has a lamp wattage of 70 watts and a lamp and ballast wattage of 95 watts.  The average installed wattage is 112 watts; therefore, total installed wattage drops from 0.200 kW to 0.112 kW.  Incremental cost data is based on high pressure sodium technology.

Predominant Market Sectors

All sectors

Product Life

16 years (fixture lifetime)

Incremental Cost

$144

2001 DEER Update Study, CCIG-BLE-06, p. 4-75, Xenergy, Oakland, CA.

Noncoincident Demand Savings

0.088 kW

Energy Savings

Savings for all market sectors are 361 kWh per year.

Requirements

See application for current requirements.

L199 Exterior HID Fixtures:  101–175 Lamp Watts

Conversion from an Incandescent Fixture

Assumptions

Exterior lighting operation is assumed to be controlled by combination of a time clock and photocell.  Hours of operation for all market sectors are 4,100 hr/yr.  The calculations are for replacement of 500 watts of incandescent lighting with a 50:50 split of metal halide and high-pressure sodium lighting.  The metal halide lighting has a lamp wattage of 175 watts and a lamp and ballast wattage of 210 watts.  The high-pressure sodium lighting has a lamp wattage of 100 watts and a lamp and ballast wattage of 130 watts.  The average installed wattage is 170 watts.  Total installed wattage drops from 0.500 kW to 0.170 kW.  Incremental cost data is based on high pressure sodium technology.

Predominant Market Sectors

All sectors

Product Life

16 years (fixture life)

Incremental Cost

$144

2001 DEER Update Study, CCIG-BLE-06, p. 4-75, Xenergy, Oakland, CA.

Noncoincident Demand Savings

0.330 kW

Energy Savings

Savings for all market sectors are 1353 kWh per year.

Requirements

See application for current requirements.

L200 Exterior HID Fixtures:  101–175 Lamp Watts

Conversion from a Mercury Vapor Fixture

Assumptions

Exterior lighting operation is assumed to be controlled by combination of a time clock and photocell.  Hours of operation for all market sectors are 4,100 hr/yr.  The calculations are for replacement of 250 watts of mercury vapor lighting with a 50:50 split of metal halide and high-pressure sodium lighting.  The base case mercury vapor has a lamp and ballast wattage of 285 watts.  The metal halide lighting has a lamp wattage of 175 watts and a lamp and ballast wattage of 210 watts.  The high-pressure sodium lighting has a lamp wattage of 100 watts and a lamp and ballast wattage of 130 watts.  The average installed wattage is 170 watts.  Total installed wattage drops from 0.285 kW to 0.170 kW.  Incremental cost data is based on high pressure sodium technology.

Predominant Market Sectors

All sectors

Product Life

16 years (fixture life)

Incremental Cost

$144

2001 DEER Update Study, CCIG-BLE-06, p. 4-75, Xenergy, Oakland, CA.

Noncoincident Demand Savings

0.115 kW

Energy Savings

Savings for all market sectors are 472 kWh per year.

Requirements

See application for current requirements.

L201 Exterior HID Fixtures:  (176 Lamp Watts

Conversion from an Incandescent Fixture

Assumptions

Exterior lighting operation is assumed to be controlled by combination of a time clock and photocell.  Hours of operation for all market sectors are 4,100 hr/yr.  The calculations are for replacement of 750 watts of incandescent lighting with a 50:50 split of metal halide and high-pressure sodium lighting.  The metal halide lighting has a lamp wattage of 250 watts and a lamp and ballast wattage of 295 watts.  The high-pressure sodium lighting has a lamp wattage of 200 watts and a lamp and ballast wattage of 240 watts.  The average installed wattage is 268 watts.  Total installed wattage drops from 0.750 kW to 0.268 kW.  Incremental cost data is based on high pressure sodium technology.

Predominant Market Sectors

All sectors

Product Life

16 years

Incremental Cost

$144

2001 DEER Update Study, CCIG-BLE-06, p. 4-75, Xenergy, Oakland, CA.

Noncoincident Demand Savings

0.482 kW

Energy Savings

Savings for all market sectors are 1,976 kWh per year.

Requirements

See application for current requirements.

L202 Exterior HID Fixtures:  (176 Lamp Watts

Conversion from a Mercury Vapor Fixture

Assumptions

Exterior lighting operation is assumed to be controlled by combination of a time clock and photocell.  Hours of operation for all market sectors are 4,100 hr/yr.  The calculations are for replacement of 400 watts of mercury vapor lighting with a 50:50 split of metal halide and high-pressure sodium lighting.  The base case mercury vapor has a lamp and ballast wattage of 454 watts.  The metal halide lighting has a lamp wattage of 250 watts and a lamp and ballast wattage of 295 watts.  The high-pressure sodium lighting has a lamp wattage of 200 watts and a lamp and ballast wattage of 240 watts.  The average installed wattage is 268 watts.  Total installed wattage drops from 0.454 kW to 0.268 kW.  Incremental cost data is based on high pressure sodium technology.

Predominant Market Sectors

All sectors

Product Life

16 years

Incremental Cost

$144

2001 DEER Update Study, CCIG-BLE-06, p. 4-75, Xenergy, Oakland, CA.

Noncoincident Demand Savings

0.186 kW

Energy Savings

Savings for all market sectors are 763 kWh per year.

Requirements

See application for current requirements.

Occupancy Sensors

Technology Description

Infrared or ultrasonic motion detection devices turn lights on upon entry of a person into a room, and then turn the lights off from ½ minute to 20 minutes after they have left.  Occupancy sensors are reliable market-tested products, but require proper installation and calibration.  They are analyzed below based on the mounting type.

L82 Occupancy Sensors: Wallbox-Mounted Sensor

Assumptions

For this calculation, the occupancy sensor is assumed to control three 4-foot 2-lamp fluorescent fixtures with 34 watt, T-12 lamps and energy saving magnetic ballasts (72 watts per fixture including ballast).  The location that is modeled is a private office space.  Without the occupancy sensor, lights are assumed to burn during building hours of operation (60 hours/week for 50 weeks/year) and be manually switched off 15% of the time, for a total of 2,550 hours/year.  It is assumed that the office occupant spends six hours per day in the office for 50 weeks/yr, (1,500 hours/year) so that the occupancy sensor turns off lights for 1,050 hours/year (41% reduction over manual switching).  Note that the coincident diversity factor (CDF) is not used in savings calculations, as the assumptions listed in this paragraph already account for the fact that not all of the savings will occur during the peak period.

Predominant Market Sectors

Office buildings

Product Life

8 years

Incremental Cost

$56 

2001 DEER Update Study, CCIG-BLC-01, p. 4-52, Xenergy, Oakland, CA.

Noncoincident Demand Savings

0.089 kW when controls shut off equipment (0.216 kW x 0.41 reduction in hours).

Coincident Demand Savings

0.111 kW (0.089 kW x 1.25 average office sector Demand Interactive Effects)

Energy Savings

Savings for all market sectors are 266 kWh per year, including 17% average office sector Energy Interactive Effects.

Requirements

Only hardwired, passive infrared and/or ultrasonic detectors are eligible.  Sensor must control interior lighting fixtures.  Wallbox-mounted sensors must not control more than 350 watts.

L83 Occupancy Sensors:  Wall- or Ceiling-Mounted Sensor

Assumptions

For this calculation, the occupancy sensor is assumed to control eight 4-foot 2-lamp fluorescent fixtures with 34 watt, T-12 lamps and energy saving magnetic ballasts (72 watts per fixture including ballast).  The location that is modeled is a small conference room.  Without the occupancy sensor, lights are assumed to burn 2,600 hours/year (50 hour/week for 52 weeks/year) and be manually switched off 15% of the time, for a total of 2,210 hours/year.  It is assumed that the room is used only four hours/day (1,040 hours/year) and therefore the occupancy sensor turns off lights for 1,170 hours/year over the base case (45% reduction over manual switching). Note that the coincident diversity factor (CDF) is not used in savings calculations, as the assumptions listed in this paragraph already account for the fact that not all of the savings will occur during the peak period.

Predominant Market Sectors

All sectors

Product Life

8 years

Incremental Cost

$141

2001 DEER Update Study, CCIG-BLC-01, p. 4-52, Xenergy, Oakland, CA.

Noncoincident Demand Savings

0.305 kW when controls shut off equipment (0.576 kW x 0.53 reduction in hours)

Coincident Demand Savings

0.381 kW (0.305 kW x 1.25 average office sector Demand Interactive Effects)

Energy Savings

Savings for all market sectors are 789 kWh per year, including 17% average office sector Energy Interactive Effects.

Requirements

Only hardwired, passive infrared and/or ultrasonic detectors are eligible.  Wall – or ceiling-mounted sensors must control not more than 1,000 watts.

L65 Occupancy Sensors:  Plug Load Sensor

Assumptions

For this calculation, the occupancy sensor is assumed to control 50 Watts of task lighting and a 100-watt computer monitor.  The location that is modeled is a private office or cubicle space.  Without the occupancy sensor, this equipment is assumed to be on during the 2,500 hours of building operation (50 hours/week for 50 weeks/year) and left on 20% of the time when the occupant leaves for evenings or weekends (1,200 hours, or 24 hours per week for 50 weeks/year).  The total time that equipment is on during the year is 3,700 hours (2,500 +1,200).  It is assumed that the office occupant spends five hours per day in the office for 50 weeks/yr, (1,250 hours/year) so that the occupancy sensor turns off equipment for 2,450 hours/year (66% reduction over manual switching). Note that the coincident diversity factor (CDF) is not used in savings calculations, as the assumptions listed in this paragraph already account for the fact that not all of the savings will occur during the peak period.

Predominant Market Sectors

Office buildings

Product Life

8 years

Incremental Cost

$20 

Noncoincident Demand Savings

0.099 kW when controls shut off equipment (0.150 kW x 66% reduction in hours)

Coincident Demand Savings

0.124 kW (0.099 kW x 1.25 average office sector Demand Interactive Effects)

Energy Savings

Savings for all market sectors are 290 kWh per year, including 17% average office sector Energy Interactive Effects. The predominant application will be in office buildings.

Requirements

See application for current requirements.

L36 Photocell

Technology Description
Photocells can be used to automatically control both outdoor lamps and indoor lamps adjacent to skylights and windows.  When lights do not need to be on all night, a photocell in series with a time clock provides maximum savings and eliminates the need for manual operation and seasonal time clock adjustments.

Assumptions

Outside lights controlled by a photocell in conjunction with a time clock operate approximately 4,100 hours per year.  Without the photocell, the time clock would operate the light for an additional 280 hours/year (approximately 3 months at 3 hours per day).  For this calculation, the photocell is assumed to control four 70-watt (95 watts each including ballast), high-pressure sodium lamps that provide exterior lighting.

Predominant Market Sectors:

All sectors

Product Life

8 years

Cost

$10.  The incremental cost was calculated based on a data search of PG&E’s MDSS database.  The 1,038 photocells purchased in 1994 under the Retrofit Express program had an average installed cost of $9.67.

Incremental Cost

$10

Noncoincident Demand Savings

0.380 kW when controls shut off equipment

Coincident Demand Savings

0.000 kW

Energy Savings

Savings for all market sectors are 106 kWh per year.

Requirements

See application for current requirements.

L31 Time Clocks

Technology Description
Time clocks enable users to turn on and off electrical equipment at specific times during the day or week.

Assumptions

For this calculation, the time clock is assumed to control four 70 watt (95 watts each including ballast), high-pressure sodium lamps that provide exterior lighting.  The time clock is used to turn the lights off during the day on weekends.  Without the time clock, lights are assumed to burn 12 hours/day on weekdays and 24 hours a day on weekends, for a total of 5,628 hrs/year.  With the time clock, the lights will burn 12 hours/day each day, for a total of 4,380 hours/year, which is 1,248 hours/year less than the base case.  In actual practice, lights may not be turned off for 12 hours during the week and therefore the savings estimates presented below are conservative.

Predominant Market Sectors

All sectors

Product Life
8 years

Incremental Cost

$100 

2001 DEER Update Study, CCIG-CLC-03, p. 4-55, Xenergy, Oakland, CA.

Noncoincident Demand Savings

0.380 kW when controls shut off equipment

Coincident Demand Savings

0.000 kW

Energy Savings

Savings for all market sectors are 474 kWh per year.

Requirements

Time clock must control lighting equipment.
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Application ID: Y. Efficient Lighting System for Display Case  Case Lighting Electronic Ballast 

Measure ID: R10

Technology Description

Electronic ballasts have become very popular in office and retail lighting systems due to utility incentive programs.  Lighting systems in refrigeration display cases are almost immune to this trend with a typical case containing standard core and coil ballasts.  One reason is that the starting temperature of these applications can be as low as -20( F.  Typically medium temperature cases have 800 ma 48", 60", or 72" lamps.  Low temperature cases typically have 1500 ma 48", 60", or 72" lamps.  Replacing standard ballasts with electronic ballasts or installing electronic ballasts in new cases will have direct energy savings within the lighting system.  It is not known how this affects the heat load to the case, since not all of the energy is transferred into conductive and convective heat.  It is also thought that the design of the electronic ballast would try to maintain the bulb wall temperature to optimize light output.

This is a new technology that offers significant promise when compared to the success of electronic ballasts in the office and retail markets after years of non-acceptance.  There are a few companies that offer electronic ballasts for the application of refrigeration cases, but the ballasts have not been marketed diligently.

The primary objective of this rebate measure is to stimulate an overlooked energy efficiency market segment by commercializing an existing technology for a different application.  A second goal is to encourage the use of multi-lamp ballasts in refrigeration cases (currently the majority of cases have single-lamp ballasts).

Measure Savings

Although it is believed that most refrigeration display cases contain standard core and coil ballasts, the energy savings are conservatively determined by comparing the electronic ballast to the new energy saving ballast required by California's Title 20.  Because this is a new emerging application of electronic ballasts, exact numbers for ballast wattage with many of the combinations seen in display cases could not be found.  Therefore the savings methodology determines average savings ratio for 72" and 96" lamps and applies this ratio to 48", 60", and 72" lamps.  This is not the preferred method, but until the market is further developed, there appears to be no better alternative than using averages and making conservative assumptions.

Assumptions

[There is a problem here – I have been informed that 1500ma ballasts are NOT used in cases, they power VHO lamps for big signs.  Where did the savings assumptions come from]

· Majority of cases have single lamp ballasts (Anthony & Ardco price books)

· Same model ballast will run (1) F96HO, (1) F72HO, (1) F60HO, and (2) F48HO (based on review of various manufacturers' catalogs)

· Lamps and ballasts are rated at 95% of maximum wattage at 78( F (IES, 1984, pp.8-29)

· Average low temperature case is -10( F, medium temperature case is +20( F

· Protective sleeve covers will increase bulb wall temperature 10( F above case temperature Lamp temperature would then be assumed to be 0oF and +30oF

· Lamps and ballasts draw 65% of maximum wattage at 0( F, 70% of maximum wattage at +30( F (IES, 1984, pp. 8-29, fig. 8-34 (top))

· 80% of light systems in display cases run 24 hrs/day, 365 days/year

· 20% of light systems in display cases are EMS controlled and run 16 hrs/day, 365 days/yr.

· The majority of the participants will be for new cases

Calculations

	m-amps
	# of Lamps
	Type
	Lamp Watts
	Standard Ballast Total Watts
	EE Ballast Total Watts
	% Change
	Electronic Ballast Total Watts
	EE vs. Elec. %
	EE vs Elec. Watts Saved/ Lamp

	800
	1
	F48
	60
	75
	72
	4.0%
	
	
	

	
	2
	F48
	60
	140
	136
	2.9%
	
	
	

	
	1
	F72
	85
	106
	102
	3.8%
	75
	26.5%
	27

	
	1
	F96
	110
	130
	123
	5.4%
	95
	22.8%
	28

	
	2
	F96
	110
	250
	241
	3.6%
	190
	21.2%
	26

	
	1
	F96
	95
	112
	106
	5.4%
	80
	24.5%
	26

	
	2
	F96
	95
	216
	210
	2.8%
	160
	23.8%
	25

	
	
	
	
	
	Averages =
	4.2%
	
	23.7%
	26

	
	
	
	
	
	
	
	
	
	

	1500
	1
	F96
	215
	230
	227
	1.3%
	200
	11.9%
	27

	
	2
	F96
	215
	470
	446
	5.1%
	400
	10.3%
	23

	
	1
	F96
	195
	209
	206
	1.4%
	180
	12.6%
	26

	
	2
	F96
	195
	408
	404
	1.0%
	350
	13.4%
	27

	
	
	
	
	
	Averages =
	2.2%
	
	12.0%
	26


· Assume a 4.5% off gain from standard to EE ballast and 20% gain from EE to electronic for 800 ma if data is not available.

· Assume a 2.5% off gain from standard to EE ballast and 10% gain from EE to electronic for 1500 ma if data is not available.

	m-amps
	# of Lamps
	Type
	Lamp Watts
	Min. Temp
	Stnd Ballast Total Watts
	EE Ballast Total Watts
	Watts Saved
	Electronic Ballast Total Watts
	EE vs Elec Watts Saved
	Savings per Lamp

	800
	2
	F48
	60
	-20
	140
	134
	6
	107
	27
	13

	
	1
	F60
	74
	-20
	100
	96
	5
	76
	19
	19

	
	1
	F72
	85
	-20
	106
	102
	4
	75
	27
	27

	
	
	
	
	
	Averages =
	115
	5
	92
	23
	16

	
	
	
	
	
	
	
	
	
	
	

	1500
	2
	F48
	116
	-20
	241
	235
	6
	211
	23
	12

	
	1
	F60
	138
	-20
	157
	153
	4
	138
	15
	15

	
	1
	F72
	168
	-20
	181
	176
	5
	159
	18
	18

	
	
	
	
	
	Averages =
	194
	5
	175
	19
	14


By applying a temperature correction factor for lamps operating at low temperatures to the results from spreadsheet attached at the end of the documentation for this measure, the average savings per lamp were determined to be:

Medium temperature cases, 800ma = 16 watts/lamp * 70%/95% = 11.8 watts/lamp
Low temperature cases, 1500 ma = 14 watts/lamp * 65%/95% = 9.6 watts/lamp
Average savings = 10.7 watts
Demand savings = 0.0107 kW/lamp
Average operating hours = (80% * 8760) + (20% * 16 * 365) = 8176 hours/yr
Energy savings = 0.0107 kW * 8176 hrs/yr = 87.5 kWh/lamp

Measure Life

16 years (California Public Utilities Commission Energy Efficiency Policy Manual Version 1 Prepared by the Energy Division October 2001)

Measure Cost

$14/lamp for single-lamp ballast.  This is the incremental material cost between an energy-efficient magnetic ballast and an electronic ballast.  Only incremental material cost was considered since it is believed that most participation will be for new cases.  The cost information was provided by Russ Penrose, Pacific Gas and Electric Company's lighting program sponsor who developed the Retrofit Express Lighting program.  The cost was derived by taking the average incremental cost of an electronic ballast ($10) and increasing it by 40% since this is an undeveloped market.

Conditions
Must install fully electronic ballasts to control lights in a refrigeration display case.  Ballast must have a maximum total harmonic distortion of 32%.  Rebate is  available only for 800 mA and 1500 mA (or equivalent) ballast.  Rebate is based on the number of lamps controlled.

Summary

	kWh/yr‑lamp controlled.
	88

	kW/lamp controlled, non-coincident
	0.011 

	kW/lamp controlled, coincident
	0.009, using 0.81 coincident diversity factor for lighting, grocery market sector

	Life
	16 years

	Cost
	$14/lamp controlled








�PAGE \# "'Page: '#'�'"  ��Assumes multi-tap ballast for 120V operation


�PAGE \# "'Page: '#'�'"  ��Assumes 277V linear reactor ballast


�PAGE \# "'Page: '#'�'"  ��Assumes multi-tap ballast for 120V operation


�PAGE \# "'Page: '#'�'"  ��400 watts required for approximate equivalent mean lumens


�PAGE \# "'Page: '#'�'"  ��Assumed 277V linear reactor ballast


�PAGE \# "'Page: '#'�'"  ��New Measure


�PAGE \# "'Page: '#'�'"  ��Assumed 277V linear reactor ballast; Wattage with CWA or other ballast is 366W.
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