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SCE Lighting Incentive Program Work Paper 

Introduction

This work paper presents documentation and support of proposed inputs, assumptions, and parameters for the Residential Lighting Incentive Program, a subset of the Residential Energy Efficiency Incentive Program.   In this paper we will recount existing protocols for quantifying program success and propose new or modified protocols where applicable, according to CPUC directives.  

Purpose 

The purpose of this work paper is to set out the performance basis for energy efficiency measures in the Residential Lighting Incentive Program proposed for the 2006-2008 period.  This work paper is the third of three documents submitted together to propose and explain the program.  The first of three is the program plan, which was written to present the structure as we envision it for 2006-2008.   The second is the program workbook, which was completed to show the inputs for proposed energy savings and cost-effectiveness, as well as to derive a forecast by which to set performance targets. 
This work paper addresses and supports the underlying assumptions for the information in the program plan and workbook.   You will see presented the logic and references on which the methodologies are based for deriving energy savings and demand reduction as they relate to program cost-effectiveness.   

Energy Savings, Demand Reduction, and Cost-effectiveness Protocols

The savings calculations are largely derived from the Database for Energy Efficient Resources (DEER) and the DEER reports.  Wherever they adequately address a measure, the DEER factors will be used.   In other cases, methodology consistent with that of THE DEER will be used to the full extent possible.  All assumptions and their origins will be disclosed in this paper.  

A deemed savings approach is used, in which each measure has a predetermined value for energy savings, and also for demand reduction.   These values are derived using a common calculation format.   The calculation methodology presented here retains aspects of prior years.  It also includes new inputs and certain new adjustments.  For example, the in-service-factor is a new ratio that reduces claimable energy and demand for screw-in CFLs based on the assumption that not all products purchased actually get installed.   
Other adjustments include mathematical shortcuts to help fit energy savings for new measures into the accepted formulas.  For example, the formulas did not previously account for savings from occupancy detectors.  Historically, this program has been limited to products that reduce wattage, but do not change the operating hours.  In order to use existing formulas, adjustments to the inputs account for reduction of operating hours.  The results come out exactly the same with the adjustment as if the calculation specified all the factors.  In this document, both the full calculation and the steps to adjust them are presented, making the adjustments clearly visible. 
Ways are proposed to document and support energy savings, demand reduction, and cost-effectiveness for new approaches that use alternatives to conventional customer discount incentives.   Strategies to create flexibility into the three year process are also proposed, such as advance protocols to apply to new products as they become commercially available.  This provides a strategy beforehand that we can later use to set incentive levels and savings figures. 
Cost-Effectiveness Inputs Work Paper     
Program: Residential Energy Efficiency Incentive Program, Residential Lighting Incentive Program Component
Technology Description:

· Compact Fluorescent Lighting (CFL) – Screw-in Bulbs and Fixtures, with and without built-in lighting controls
· T8 and T5 Interior Fluorescent Fixtures
· Light Emitting Diode (LED) – Screw-in or Plug-in Bulbs and Fixtures

· Cold Cathode Lighting – Screw-in Bulbs and Fixtures

· Neon and Electroluminescent Night Lights – Plug In and Fixtures 
· Lighting Controls

Table 1

List of Documentation Sources and Their Abbreviations

	DEER
	The Database for Energy Efficiency Resources Final Report - Residential and Commercial Non-Weather Sensitive Measures - Itron – May, 2005.* 

	CMS
	CFL Metering - Final Report,  Kema Inc. - February 25, 2005

	CBLET
	The California Baseline Lighting Efficiency Technology Report – HMG - May 30, 1997

	CMAC
	The California Measurement Advisory Committee Public Workshops on PY 2001 Energy Efficiency Programs - September 25, 2000

	S2001C
	Appendix C of SDG&E work papers for 2001 program titled Cost-Effectiveness Inputs and Load Impacts Workpapers.

	S2001T
	SDG&E Res-lighting (Upstream) Table 12-12-01.xls - Mark McNulty & Associates

	ES-CFL
	ENERGY STAR® Program Requirements for CFLs, Version – October 30, 2003

	ES-FIXT
	ENERGY STAR® Program Requirements for Residential Light Fixtures – Version 4.0

	USAB
	Uncertainty and Sensitivity Analyses of Ballast Life-Cycle Cost and Payback Period – Lawrence Berkeley National Laboratories - June 2000

	EEPM2
	Energy Efficiency Policy Manual – Version 2, CPUC Energy Division, August 2003

	EEPM3
	Energy Efficiency Policy Manual – Version 3, CPUC Energy Division, April 2005

	RNLES
	Residential Night Light Program Evaluation Study – Athens Research, May 5, 1999 

	CLR
	California Lamp Report – Itron, July 15, 2004

	CEC-IA
	CEC Impact Analysis 2005 Update to the CEC Standards for Residential and Nonresedential Buildings – June 20, 2003 – #P400-03-014

	Cen MA335K03
	Wiring Devices and Supplies:2003 – Report MA335K03 - U.S. Census Bureau, November 2004

	CBIIS
	CFLB Bill Insert Impact Survey - HINER & Partners, Inc., May 16, 2005


* This work paper was developed in May, 2005 when the April 2005 preliminary DEER revision was in place, and the final 2005 revision was nearing completion.   Some values, assumptions, and references to 2005 DEER in this paper may be slightly different than the final version due in August 2005.  If that is the case, we will update this paper to reflect the changes.  References to the Final Report - Residential and Commercial Non-Weather Sensitive Measures are based on the layout of the October 2004 publication.  In this paper, the term DEER may apply to either that final report or the database itself in terms of structure, but the numbers are as of May, 2005.  
Calculation Methodology for Load Impacts and Energy Savings
The methodology presented below for standard and non-standard calculations is consistent with the DEER.  Where the DEER provides values for particular applications, this methodology produces the same integer values.  We present it here because we will build on it in later sections.
Standard Calculations
Demand (KW) savings non-coincident with system peak

The change in the connected load (∆CL) is calculated using the wattage differential between the standard incandescent lamp and the CFL.

∆CLnc =   Watt base  -   Watt  EE                                       

  
                             1000
(This reduction is non time related, and should therefore not be confused with “Peak Savings – Non coincident” as defined in EEPM3 Appendix B pg. 8.)
Demand (kW) savings coincident with system peak
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The kW savings coincident with system peak is calculated by multiplying the ∆CL values by a coincidence factor that takes into account the percentage of lights that are being used during the peak period.
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∆CLc  =     Watt base  -  Watt EE    * CF 
  
                            1000
(This reduction is consistent with the definition of “Peak Savings – Coincident” in EEPM3 Appendix B pg. 8.)  
For the workbooks, the CF is a by-product of the load shapes, and is not called out separately.   All exterior fixtures, night lights, and lights controlled by photocells are assigned zero kW because on-peak usage is negligible.

Energy (kWh) Savings

For most lighting energy efficiency savings, there is a one-for-one replacement of equipment with the assumption of unchanged running hours.  Such savings are calculated by multiplying the reduction in connected load value (∆CL) by the operating hours associated with the location where the light is installed. For example, kWh savings for CFLs installed inside the dwelling unit are calculated by multiplying the ∆CL value by the average whole-house interior operating hours.  
A legend of symbols is provided at the end of this section.
       Energy savings for a screw-in CFL in a residence, without adjusting for In-Service-Factor
  
    ∆kWh = ∆CLnc  * RH Interior
Energy savings for a ceiling fixture: 


    ∆kWh = ∆CLnc  * RH Living Room/Kitchen
      An explanation of why this calculation uses RH by room type is found in the section entitled Annual Hours of Operation (RH) 

Standard Calculation Examples
Replace a 100 Watt incandescent lamp with a 25 Watt CFL.  
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     Demand (kW) savings non-coincident with system peak

     ∆CLnc =   100 base – 25 EE     = 0.075 kW

                            1000

     Demand (kW) savings coincident with system peak

     ∆CLc =     100 base – 25 EE    *  8.1% = 0.0060 gross coincident kW
                              1000

      Pre-In-Service-Factor Energy (kWh) Savings

∆kWh = 0.075 ∆CLnc * 854.1 interior hours = 64.0575 gross kWh annually per CFL.
The In-Service Factor will be explained in more detail in a later section.    

Post-In-Service-Factor Energy (kWh) Savings 

65.0575 kWh x 90% = 57.65175.

Gross kWh according to the DEER for this measure is the same number 57.65175.  Therefore, this methodology precisely reflects the DEER.
Here is an example of the standard calculation in spreadsheet format.
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	(9)
	(10)
	(11)
	(12)
	(13)
	(14)
	(15)
	(16)

	Measure
	Base Wattage
	Enhanced EE Wattage
	Delta Connected Load (4)=(2)-(3)
	Coincident Factor
	Operating Hours
	Net-to-Gross
	Non-Coincident kW Savings (9)=(4)/1000
	In Service Factor
	Gross Coincident kW Reduction Pre In-Service Factor (12)=(9)*(5)
	Gross Coincident kW Reduction (12)=(11) *(10)
	Net Coincident kW Per Unit (13)=(10) *(7)
	Gross kWh Savings Pre In-Service Factor (14)=(4)*     1000*(6)
	Gross kWh Savings (15)=(14) *(10)
	Net kWh Savings (16)=(15) *(7)

	18 Watt Screw-in CFL 1,100-1,599 Lumens
	75
	18
	57
	100%
	854.1
	80%
	0.057
	90%
	0.057
	0.00513
	0.0041
	48.6837
	43.81533
	35.052


Non-Standard Calculations
Energy savings for measures quantified with the assumption of different operating characteristics before and after the installation are calculated as:  kWh Old minus kWh New.  Then an accurate adjustment is performed to interpolate equivalent values to the standard calculation formula.  The foreseeable kinds of non-standard calculations are presented in this document. 
Most non-standard calculations will be simple and look like Example 1 below.   However, where variables exist for kW and/or Hours before and after the installation the formula can become more complex as in Examples 2, 3, and 4 below.  
The non-standard calculation results will be used to create adjusted kW and/or running hour (RH) figures so the standard calculation format can be used in CPUC workbooks (See Example 3 below). 

Non-standard Calculation Examples

Note that these examples represent specific new measures for this program, not hypothetical models.

Example 1  – Exterior photo and motion controlled fixture that maintains the same wattage, but reduces 6 hours of usage per night:
∆kWh = (kW Old * RH Old) – (kW New * RH New)

Or

∆kWh = (0.130 kW Old * 4,458 RH Old) – (0.130 kW Old * 2,190 RH New)

Or

0.130 kW * (4,458 RH Old – 2,190 RH New)

Or 

0.130 kW * 2,258 RH

In this instance there is no wattage reduction.  Therefore, the Watt EE is not subtracted from the Watt base to calculate energy savings.  Instead, the full 0.130 kW is used in place of wattage reduction because only the hours of operation change.  The 0.130 kW is not claimed toward demand reduction targets.  It is only used to calculate energy savings.  In the reporting formulas, the difference in hours is used in the same part of the calculation that constant hours would be used if this was a typical (non-motion-detecting) fixture or CFL replacement.
Example 2 – An LED night light rated at 0.6 Watts operating 12 hours per night replaces 4 hours per night of regular indoor lighting (60 Watts), and because not all night lights replace regular lighting, a percentage (20%) is factored in to capture a 0.6 Watt LED night light replacing a 7 Watt incandescent night light:
∆kWh = (80% * (kW Old * RH Old1) – ((kW New * RH Old) + (kW New * RH NE))) + (20% * (kW Old – kW New) x RH Old2) = 73.584 kWh per night light

Or

∆kWh = (80% * (0.06 kW Old * 1,460 RH Old1) – ((0.0006 kW New * 1,460 RH Old) + (.0006 kW New * 2,920 RH NE))) + (20% * (.007 kW Old - .0006 kW New) * 4,380 RH Old2) = 73.584 kWh per night light
These usage characteristics are supported in RNLES and are developed further in the section below titled “Watt Base for Non-Fluorescents“

Adjustments To Fit Non-Standard Calculations To The Standard Format

Where a non-standard calculation can be modified to fit the format of the standard calculation and arrive at the same result it will be so modified. This will be done to retain consistency within the reporting workbooks.  A kW adjustment and/or a RH adjustment calculation will be employed as in Example 3 below. 
Example 3 – An LED night light is installed exactly as in Example 2. The result of Example 2 is used in this example as the beginning point from which to back-in standard calculation inputs to derive savings.  The 73.584 result from Example 2 is used to illustrate a calculation employing both an RH adjustment and a ∆CLnc adjustment.
∆kWh = ∆CLnc  * Rhadj
∆CLnc = 
kWadj Old – kW New

      

where:

kWadj Old = 80% * (.06 kW Old1) + 20% x (.007 kW Old2) =  .0494 
or: 



.0494 kWadj Old - .0006 kW New = .0488
and:
Rhadj  =  
∆kWh
 
  


∆CLnc 




or:

73.584  =  1507.87




       .0488
Therefore, in standard calculation format:
∆kWh = .0488 ∆CLnc  *  1507.87 Rhadj = 73.584 annual kWh per night light.
Example 4 – The following example shows the RHadj (adjusted running hours) for a fluorescent exterior fixture employing both photo-sensor and motion controls.  Hours of operation will be the RHadj.  RHadj is based on the hours at delta non-coincident connected load required to arrive at kWh savings.  Put simply, it is kWh divided by kW, which equals hours.   For example, if a 130 Watt incandescent flood fixture on a photocell was replaced by a 50 Watt fluorescent on a photocell and motion-sensor, the RHadj would be 6,438 as explained below:

RHadj  =    ∆kWh  


                  ∆CLnc
 
 

Where: 

∆kWh = (0.130 kW Old * 4,458 RH Old) – (0.050 kW Old * 1,290 RH New)  =  515 kWh
∆CLnc  =      130 Watt base – 50 Watt EE  =  0.80 kW

      
            


        1000
or:
515  =  6,438
.80

For interior motion detector fixtures that replace higher wattage fixtures, the ∆CLnc would be the basis for peak kW reduction, after the NTG and CF ratios are applied.
Legend of Symbols for Standard and Non Standard Calculations
	Symbol
	Explanation

	∆CLc  
	Delta (difference) Connected Load coincident - Gross change in connected load due to the energy efficiency measure coincident   with SCE system peak. 

	∆CLnc
	Delta Connected Load non-coincident - Gross change in connected load due to the energy efficiency measure not coincident with SCE system peak.

	∆CL or ∆kW  
	Delta Connected load expressed in Watts or in kW. Gross change in connected load (kilowatts) due to the energy efficiency measure.

	 ∆kWh
	Delta Kilowatt-hours - Gross annual energy savings (kilowatt hours) due to energy efficiency measure.

	Base
	Previously existing technology energy draw

	CF
	Coincident Factor, Coincidence Factor, Coincident Diversity Factor, Demand Diversity Factor, or Energy/Peak Factor are all synonymous titles for the percentage of demand savings reportable in annual peak periods due to the average percentage of lights on at one time.  Adjusts for operation over a population, since not all lamps might be operating at the same time.

	DY
	Days Per Year: 365

	EE
	Energy efficient measure energy draw

	ISR
	In Service Rate factor, aka In-Service Factor

	kWadj
	Non-coincident kW adjusted based on non-standard calculation

	NE
	New Extra – additional RH or kW commanded by the technology

	new
	After installation

	nonres
	Nonresidential

	Old
	Before installation

	Res
	Residential

	RH
	Annual hours of operation:  RHD * DY

	Rhadj
	Running hours adjusted based on non-standard calculation or other factor

	RHD
	Running hours per day 


Natural Gas (Therm) Savings

Not Applicable

Explanation of Critical Variables and Assumptions For Savings and Cost-Effectiveness Calculations
Multi-sector Measures 

Since retail outlets do not discriminate between residential and nonresidential shoppers, approximately 10% of product sales may be originating from small business owners and contractors for direct installation into business sites.   Apart from our standard residential-based outreaches, we intend to promote the program to small nonresidential customers in program bill inserts and mailings so as to reclaim missed opportunities for this under-reached customer group.   

An engineering review of possible small commercial customer types and the potential ratio of residential to nonresidential end-uses for the retail outlet sales was performed.  The engineering staff considered that only customers within the DEER classifications “Office – Small”, “Retail – Small”, and “Restaurants – Sit Down” would fit the profile of nonresidential customers who may shop at retail outlets on average.  

Although no available market assessment studies address these assumptions, the following DEER categories were removed from consideration based on known patterns for lighting equipment purchasing: Hotels, Motels, Restaurant - Fast-Food, Storage, Nursing Homes, Health/Medical, Manufacturing – Small, Manufacturing - Large, Education, Grocery, Office–Large, Retail–Large, and Warehouse. 

A 90/10 ratio of residential to nonresidential was determined by engineering judgment as well as feedback from field and industry sources.  The program itself does not collect data to determine the precise ratio of sectors or mix of nonresidential sub-sectors, so EM&V studies should investigate these relationships in the future. 
Additionally, SCE considers that screw-in CFLs and wall-mounted interior fixtures are the measures most likely to be purchased by both residential and nonresidential customers through retail suppliers.  Therefore, the calculations for only those two measures will apply a multi-sector ratio.   Exterior fixtures were excluded because usage characteristics are basically the same for residential and nonresidential. The small commercial customer savings portion of this program does not conflict with the nonresidential lighting measures in other programs.

In the initial program workbook, interior fixtures up to 26 Watts are considered wall fixtures for the purpose of forecasting.  However, the program will identify wall fixtures at any wattage range and claim them as such.   In all workbooks the CFLs and interior fixtures up to 26 Watts will appear twice – once as residential with 90% of total quantity, and once as nonresidential with 10% of the total.  During implementation, the actual and committed workbook quantities will also reflect the 90/10 split.

Historically, screw-in CFLs have been claimed exclusively as interior measures, and we will continue to apply that philosophy.   We realize that a portion is installed outdoors and the kWh savings for outdoor installations are higher than we claim.  However, we have chosen not to add another level of complexity to the workbook to account for exterior installations at this time.  We may revisit this in the future.  

Determining Watt Base and Watt EE
The wattage of an energy efficient product (Watt EE) used in these calculations is generally determined based on manufacturer’s rated Watts.  That wattage is subtracted from the wattage of the previous less-efficient product being replaced (Watt base).  For compact fluorescents, Watt base is derived from the CFL/Incandescent Equivalency Chart in ES-CFL, p. 9.  The chart is also found on the ENERGY STAR Website and reprinted in Table 2 below.  Watt EE is determined by matching the manufacturer-rated lumens of each energy efficient lamp to the corresponding incandescent wattage on the chart.  To determine Watt EE, manufacturer-rated wattages of each lamp are identified corresponding to rated lumens.  Wattages and lumens for every product in the program are captured and tracked, so the exact Watt base and Watt EE are known.  These assumptions are consistent with the DEER.
The program workbook lists a large number of lighting measures, including a wide variety of combinations for Watt base and Watt EE.  Therefore, we are able to capture the vast majority of products available at the time of the forecast.   No matter how exhaustive we make the list, we find that in the implementation phase of the program, new products appear that we did not anticipate.  So we simply add them to the measure list and report them.  For example, we might have included a 62 and 65 Watt interior fixture in the forecast.  Then a new fixture will come into the program at 64 Watts.   So we add it to the list using rated lumens to determine Watt base.  Similarly, the program plan workbook includes several new product types using one line for each new product type, even though multiple wattages may exist.  When the program is implemented, wattages specific to the program will become known, and added to the monthly reporting workbook.  For example, we will discover which varieties of LED lighting are requested in the program.  The program will track and report based on actual wattages.  All LED product measures will be added to the monthly reporting workbooks in the month they are first tracked. 
Table 2
	ENERGY STAR®

CFL/Incandescent Equivalency Chart

	A-shaped Incandescent Bulb (Watts)
	Typical Lumens (Measure of Light Output)

	40
	> 450

	60
	> 800

	75
	> 1,100

	100
	> 1,600

	150
	> 2,600


Wherever the DEER addresses a measure adequately, we will use the DEER Watt Base.  Otherwise, in most cases we will use the DEER methodology and the chart above.  Exceptions are noted below.
Watt Base for Exterior CFL Fixtures

As of this writing, the DEER does not adequately address exterior fixtures for residential use.  For exterior fixtures less than 3,600 lumens, the same Watt base figures are used as for CFLs and Interior Fixtures.  

Due to the fact that over 90 percent of the exterior fixtures that pass through the program have historically been high-lumen security lights designed to operate dusk to dawn, a combination of light sources are averaged to derive Watt base for those products.   Incandescent, mercury vapor, and halogen fixtures are all widely in use.  (HID fixtures such as high pressure sodium and metal halide are excluded from consideration in Watt base because they are EE alternatives.)   
A 65 Watt fluorescent security fixture at 4,550 lumens would produce equivalent lumens closest to a 300 Watt incandescent, a 100 Watt mercury vapor, and a 150 Watt quartz halogen.  The average of these three sources, rounded to the nearest standard incandescent wattage, is 200 Watts.  This is also the Watt base the program has been using since 2001 based on S2001C.  The 65 Watt fixture would therefore have a Watt base of 200 Watts.  The same basic methodology is used for other high lumen exterior fluorescent fixtures.
A related issue is whether to use photopic, skotopic, or “brightness” lumens for comparison of security lighting.  We have chosen to use photopic lumens because it is the industry standard and retains consistency with the other measures.   

Watt Base for Torchiere Floor Lamps
Even though most existing incandescent torchiere floor lamps range from 250 to 300 Watts, we will use a Watt base of 190 Watts due to legislation such as CEC Title 20 2003 confining future manufacturing of torchiere-style lamps to 190 Watts.  This veers from the most recent DEER figures, but DEER is expected to update to 190 Watts in the near future.
Watt Base and Watt EE for Fluorescent Non-CFL Fixtures
T8 and T5 interior fixtures may be installed through the program, and are not usually considered CFLs.  The program has not previously tracked them separately from CFL fixtures.  It has been assumed that they replace incandescents at standard lumen equivalencies.  We know that some of these fixtures replace older T12 fluorescent fixtures, but the ratio of incandescent to fluorescent is not known.  Until studies become available to show a significant number of residential T8 and T5 fixtures replacing older fluorescents, the incandescent equivalencies will be used. 
Watt Base and Watt EE for Non-Fluorescents

The DEER does not yet address LED or other non-fluorescent energy efficient lighting technologies.  So the following assumptions are used.

The Watt base for an LED holiday light string is the average wattage of an incandescent string with the same number of lights as the LED version.   A 100 lamp incandescent string at 7 watts per lamp uses 0.7 kW.  Mini-incandescents such as icicle lights use as little as 0.04 kW per 100 lamps.  The median average incandescent 100 lamp holiday light string based on the parameters just stated is 0.37 kW, and will be used as the Watt base for a 100 lamp string of holiday lights.  A 100 light LED string uses 0.0036 kW based on manufacturer ratings.   Other length strings will be factored accordingly.  
LED, Neon, and Electroluminescent night lights use an averaged Watt base constituted of 80% 60 Watt incandescent, and 20% 7 Watt incandescent night lights.  Engineering estimates suggest replacement of existing incandescent night lights by lower wattage night lights makes up 20% of the mix, so a factor of 20% is assumed.   

The supporting documentation in RNLES indicates night lights tend to replace the use of “regular” interior area lighting, such as hallway lights near bathrooms and bedrooms – RNLES pp. 1 & 17.  To our knowledge, RNLES is the only definitive study addressing night light Watt base.  To determine “regular” lighting wattage, we used the averages from CLR Figure 26 “Medium Screw-Based Incandescent Sales by Wattage – 2003 for California” on page 26.  This chart shows how we derived the weighted average of 65.39 Watts from those data, which we rounded to the nearest standard incandescent wattage: 60.  
Table 3
	Incandescent CA Sales by Average Wattage

	Average Watt
	Percent Sold in CA

	25
	3

	40
	17

	55
	42

	75
	19

	105.5
	18

	150
	1

	Weighted Average:
	65.39


Incandescent night lights span from 4 to 10 Watts, with the most common being 7 Watts.  Therefore, 7 Watts will be used.  See Examples 2 & 3 in the section labeled “Energy (kWh) Savings” above, which exemplify how this measure would be calculated. 
Projected Watt EE for electroluminescent night lights is 0.05 Watts, which is the prevalent manufacturer rated wattage available.  Projected Watt EE is 0.06 for LED night lights.  They tend to use 0.3 to 0.8 Watts each.   Neon night lights range from 0.25 to 3 Watts.  The projected Watt EE is 0.05 based on the prevalent wattage in home improvement centers.  All night lights will be tracked and reported using actual manufacturer rated Watts for Watt EE.
Some non-fluorescent products, such as certain LEDs, are new to the marketplace and the Watt base has not been established in studies.  Further, their method of application does not necessitate that lumen equivalency be the standard for Watt base.   For such non-fluorescent lights in this program Watt base will be derived by matching the product to the most appropriate incandescent base case available.  The Watt base for LED lamps and fixtures other than holiday and night lights will be based on the incandescent lamps with the most comparable lumens typically used for the same application.   For example, a reflectorized or lensed LED accent light will be compared to a halogen MR-16 of the closest lumen output to the LED light.
Exterior halogen photo and motion sensing fixtures will be tracked and reported using the manufacturer’s rated Watts for Watt Base, Watt EE, and/or Delta Connected Load as applicable.  See example 1 in Non-Standard Calculation Examples section above for the energy savings calculation.

Exterior photo and motion sensing fixtures typically come with lamps included.  Where they do not, 130 Watts will be used in our calculations with the assumption that two 65 average wattage lamps were also purchased.   We also use 130 Watts for the workbook projection.  This assumes on average that the fixtures are fitted with halogen Par or R lamps.  These lamps generally range from 50 to 100 Watts.  A conservative average and common size is 65 Watts.  

When exterior halogen fixtures are claimed, only the hours of operation are adjusted.  Both the Watt base and Watt EE will reflect the rated wattage (as will the delta connected load).  

Watt base for fluorescent motion-controlled exterior fixtures will be based on lumen equivalency to the rated wattage.  Watt EE will be the rated wattage.  See example 4 in Non-Standard Calculation Examples section above for the energy savings calculation.  
Watt base for cold cathode lamps and fixtures will be derived according to Table 2 above since cold cathode products are similar in lumen output to CFLs.  Watt EE will be based on the rated Watts of the product.
Watt bases for HID exterior security fixtures are based on the DEER equivalent base cases found in the database under “Non-Weather Sensitive – Non-Residential Interior Ambient & Task Lighting - Metal Halide”.  The Watt bases are 50 Watt metal halide replacing 150 Watt incandescent, 75 Watt metal halide replacing 100 Watt mercury vapor, and 100 Watt metal halide replacing 175 Watt mercury vapor.  The total lamp and ballast Watts for Watt base and Watt EE are from the statewide 2005 Standard Performance Contract Program Appendix B – Table of Standard Fixture Wattages.

Dimming Controls and CFLs
Dimmable lighting can save energy in excess of non-dimmable lighting.  However, challenges exist to coordinate program structures that capture and apply the savings appropriately.  The DEER does not address dimmable fluorescents or dimming controls, so the following analysis will be applied.
After a review of available sources, we adopt the methodology of CBLET.  It shows an 80% Watts/dimmer usage in Volume 2A page 6, which translates to a 20% wattage reduction.   According to the CBLET formula, the 80% Watts/dimmer use is then combined with a 92% hours-multiplier adjustment first introduced in CBLET Vol 1 pg. 41, Figure 2-31.  This comes out to an 18.4% reduction in both kWh and kW for simply applying a dimmer switch to an existing non-dimming lighting circuit.   The 18.4% is derived thus:

Lamp at 92% hours of energy use * (100% - 80% = 20%) dimmed wattage = 18.4% energy reduction

The 18.4% reduction can be applied to a dimmer switch itself, and would assume an average wattage such as 60 Watts, which we have demonstrated in Table 3 is representative of residential lighitng.

To calculate energy savings for an incandescent not being dimmed that is replaced with a fluorescent on a dimmer switch, a detailed calculation would look like this:

∆kWh =  NDEkwh + ADSkwh 

Where:

ADSkwh = Added dimmer energy savings above non-dimmed energy savings - ∆CLncDim  * (RHnde * .92 HM) 

∆CLncDim - kW reduction non-coincident for dimming = (MKW * PWR)

HM = Hours multiplier based on adjustment for ratio of lower traffic to higher traffic rooms – 92%. CBLET Vol 1 pg. 41, Figure 2-31
MKW = Maximum kW of dimmable to represent the non-dimmable equivalent CFL or fixture wattage stated in kW

NDE = Non-dimmable CFL equivalent in wattage and lumens to the dimmable CFL set to operate at full wattage

NDEkwh = Non-dimmable equivalent kWh savings

NDEkw = Non-dimmable equivalent kW reduction

PWR = Percent wattage reduction of dimmable CFL: 20% of MKW, which is the inverse of the 80% wattage use with dimmers from CBLET.

RHnde = Running hours per year of NDE

Example: (100 Watt incandescent – 25 Watt Fluorescent = 75 Watts = .075 kW x 841.1 RH = 63.08 (NDEkwh) + (25 Watts = .025 kW x .2 = .005 kW x 841.1 RH x .92 = 3.87 ADSkwh) = 66.95 kWh
A more compact calculation would be to add the savings of the fluorescent replacement plus 18.4% of the NDE usage.   It could be expressed like this:

Non-dimming Equivalent (NDE) fluorescent savings + (fluorescent usage x 18.4%)

Example: : 63.08 NDEkwh + (.025 kW * 841.1 RH x 18.4% = 3.87) = 66.96 kWh 
For demand reduction, the same kW would be used as if there were no dimming.  This is because the dimmer switch can be operated at full wattage during peak hours.
This calculation assumes from the context that the CBLET formula reflects a specific but unstated percentage of hours dimmed compared to hours at full light.  Lumen designations in the workbooks for dimmable measures refer to each product’s maximum lumens.

The RHadj for fitting dimmable lighting savings into the standard calculation format is derived by finding total kWh using the formula above, and dividing that by the ∆CLnc for the standard non-dimmable product of the same wattage and maximum lumens.  This works exactly like RHadj calculations explained in sections above.
Other issues exist that can affect the potential energy savings claimable for dimmable products.   For example, we know that a portion of all incandescent lights replaced were already on dimmer switches, and the calculation above does not address that.   The exact ratio is not known.  But if it were, and we applied that ratio to reflect the mix a misleading result could occur in that it could appear on paper that a dimmable CFL saves less energy than a non-dimmable.  In reality, that is not the case.   One possible solution would be to target dimmable fluorescents to replace incandescents not previously on a dimmer switch separately from others.  If such installations could be isolated, the energy savings would appear greater for dimmables than non-dimmables.
If isolation could be accomplished, dimmable fluorescents known to replace dimmed incandescents, would be calculated separately.  Both the Watt base and Watt EE would be reduced by 18.4% so the new figures will fit the standard calculation.  For example, if a 100 Watt incandescent was replaced by a 25 Watt CFL, both on dimmers, the calculation would be the same as for an 81.6 Watt incandescent replaced by a 20.4 Watt CFL both on non-dimming circuits.   Even though these energy savings are less than for a 100 Watt undimmed incandescent replaced by a 25 Watt undimmed CFL, savings are still significant when viewed as an 82 Watt being replaced by a 20 Watt.

Extra incentives are planned for high performance dimmable fluorescent CFLs and fixtures.  Specific performance criteria will be set to qualify a dimmable CFL or fixture as high performance.  For a hypothetical example, a screw-in CFL would either need to dim by 80% of light output or greater, or be two-wire dimmer compatible and dim by at least 40%.  Since dimmable fixtures are slower to come to market, they could qualify if they dim by at least 30%.   
We will explore ways to isolate installations between previously non-dimmed and dimmed circuits.   Where it is not feasible we will claim savings using an 85% ratio of previously undimmed to previously dimmed, which amounts to a 3.3% increase in energy savings over non-dimmable CFLs, or could be viewed as an adjustment from 18.4% to 9.9% for dimming reduction.   This estimate was made based on census bureau data from CenMA335K03 pg 1 and 2 (amounting to 85%), and discussions with the dominant lighting control manufacturer Leviton and a primary electric wholesaler for Southern California, Walter’s Wholesale.   A secondary research source for dimming was CEC-IA pg 8 Table 6.
Three way CFL lamps and fixtures represent another form of dimming.  Although the dimming is staged rather than continuous, the same protocols will be used for three way products as for dimmables.

Dimmable fluorescents for retrofit use are claimed as above.  The methodology for new construction is slightly different since the Title 24 base case must be used.  

New Construction Lighting

In the planning process, Program Advisory Group members expressed the need for an aggressive new construction lighting campaign.  For new construction, to exceed Title 24, and therefore produce eligibility for energy savings under this program, an interior fluorescent fixture must either be dimmable and attached to a dimmer switch, be attached to a manual-on occupancy detector, or encompass rated wattage exceeding 50% of total kitchen lighting Watts.   Exterior fixtures must be on a motion detector control as well as a photo-sensor.  CBLET supports quantification of controls by indicating an hours-of-use multiplier of 1.14 for outdoor photocells, 3.94 for exterior motion controlled fixtures, and 0.46 for indoor motion detectors  – CBLET page 41, Figure 2-31.  For dimmable lighting, CBLET suggests 80% usage factored by a 92% hours multiplier to derive an 18.4% reduction as explained in the section above.

The program cannot pay incentives or claim savings on products that are required by code.  Dimmer and motion detector controls with incandescent fixtures may help builders qualify under Title 24.  Builders could also qualify with non-dimmable fluorescent fixtures wired to standard on-off toggle switches. An exterior fixture can qualify for Title 24 by being on a photo-sensor control.  Up to 50% of kitchen wattage can qualify by being fluorescent.   Only installations that surpass these requirements are eligible under this program, and must use the Title 24 alternative as the base case.   For example, in new construction the usage of a dimmable fluorescent fixture attached to a dimmer switch is subtracted from the equivalent lumen incandescent fixture attached to a dimmer switch.  Therefore, for all new construction 18.4% will be subtracted from the fixture Wattage, and the equivalent lumen incandescent wattage to calculate savings.
For kitchen lighting, if 100% of the kitchen is fluorescent, the program can claim 50% of the savings compared to an incandescent base case.  Incentives could be prorated in such cases.   For example, if a kitchen has one fluorescent 2,200 lumen fixture and no incandescents, the standard $10 incentive for the fixture could be reduced to $5 to account for the 50% of the wattage that qualifies.  This would be handled as part of a specialized new construction promotion.
Incremental Measure Cost (IMC)

The IMC is calculated:

EEC – SC  (except where no SC exists, in which case IMC = EEC)

Where:

EEC = Energy-efficient product cost

SC = Standard product cost – for the standard and/or lumen-equivalent non-energy-efficient product

IMCs for CFLs are derived from data in the DEER, which subtracts Base Cost (SC) from Measure Cost (EEC).  Measures not addressed in the 2005 DEER are listed in Table 4 Below.  
Certain measures, such as Interior and Exterior Fixtures, Metal Halide, table lamps, and torchieres, are partially completed in the DEER.  The equipment costs appear, but not the incremental costs.   In those cases, a percent of Equipment cost is used for this projection.   It is assumed the DEER will be updated with all incremental costs in the near future, and our workbooks will be updated with the DEER figures once they appear. 

For exchange/turn-in outreaches the IMC will be zero because the customer is not paying for the product.   For all other alternative-induced activities the IMC will be the same as for measures bearing incentives.  An estimated average of $10 is used for the forecast, but actual data will be tracked and reported.  In the workbook, no incentives are recorded for these measures since the activities will be initiated without customer incentives.  At some point in the future, if customer incentives are added, the incentives will be recorded in the monthly workbooks.
Until the final DEER numbers are complete, IMCs for table, desk and non-torchiere floor lamps are based on the DEER 2004 figures for table lamps.   IMCs for Exterior Fixtures are from CMAC Appendix C5, and were used in previous years.  IMCs for products in the right column of the chart below are based on price comparisons at retail sites and from manufacturers.  The inputs and assumptions are included in Attachment L1.  For lights, the incandescent equivalent cost was subtracted from the EE measure cost.  For lighting controls the full price was used.   EM&V studies should be conducted to validate or modify these numbers for future years.
Table 4 
	Representative Product  
	IMC
	
	Representative Product 
	IMC

	20/25 W CFL Table/Desk/Floor Lamp
	24
	
	<1 Watt LED, Neon, Electroluminescent  Night Light
	4

	32 W CFL Table/Desk/Floor Lamp
	30
	
	LED Room Light
	336

	50 W CFL Table/Desk/Floor Lamp
	28
	
	3.6 Watt LED Holiday Light String
	19

	Torchiere 55 Watt
	5
	
	LED Task or Accent Light
	20

	Torchiere 70 Watt
	18
	
	Dimmable 18 to 27 W CFL
	10

	Exterior Fixture < 25W Photo-controlled
	13
	
	3-Way CFL
	19

	Exterior Fixture ≥25W Photo-controlled 
	19
	
	CFL With Built-in Motion/Photo Sensor
	8

	Ext. Fixture Photo & Motion-Controlled Incandescent
	16
	
	Other Specialty CFLs for promotions, eg. globes, candles.
	9

	Exterior Fixture 

Motion-Controlled Fluorescent
	132
	
	Dimmer Control
	6

	Interior Hardwired Fixture – Non Dimmable
	15% of DEER EquipCost 
	
	Time Clock Control
	32

	Interior Hardwired Fixture – Dimmable
	35% of DEER EquipCost
	
	Motion or Occupancy Sensor Control 
	48

	Address Signs – Fluorescent, Cold Cathode, LED
	$20, 25, $30
	
	Photo-sensor Control
	20


Coincident Energy/Peak Factors (CF)

In previous years, and in the current DEER, a factor is assigned to each interior lighting measure to estimate the percentage that the lighting is used during peak periods.  This number has historically been called the coincident or coincidence factor in the utility programs.  The DEER calls it the Energy/Peak Factor.  Residential lighting is used mostly outside peak hours, so a low factor such as 8.11% for residential CFLs is published.   A nonresidential CF of 79% for multi-sector products is shown in Table 6. 

The CPUC has required the utilities to apply load shapes in workbooks to the kW demand reduction calculations.  For the most part, the load shapes arrive at the same 8.11% or 79% factors when averaged.   For that reason, the DEER factors are being used, but are not called out in the workbook. Rather, the load shape time-of-use data specific to SCE territory incorporates the same assumptions as the DEER coincident factor.
Net-to-Gross Ratio (NTG)
According to the DEER a NTG ratio of 0.80 is applied to the gross savings and incremental measure cost values to compute the respective net values. EEPM2 – Table 4.2, as incorporated into the DEER as the online Net-to-Gross Ratios Table.   NTG is to correct for installations that would have otherwise been done absent an EE program.
Net non-coincident kW reduction is calculated:

∆CLnc  * NTG

Net kWh Savings are calculated:


∆kWh * NTG

In-Service Rate Factor (ISR)


The In-Service Rate Factor adjusts for CFLs that once purchased are lost, damaged, disposed of, given away, retired, or burned out early.  The adjustment is made by multiplying kW reduced and kWh saved by 90% ISR per DEER page 2-5.  ISR applies only to screw-in CFLs.   In CPUC reporting workbooks, ISR will be factored into gross kWh and kW prior to input, so no extra column for ISR will be required.
ISR-Adjusted Net kW is calculated:


Net Coincident kW * ISR
ISR-Adjusted Net kWh is calculated:

Net kWh Savings * ISR
Effective Useful Measure Life (EUL)

EUL values from the DEER are used where available.  The EULs for this program are 9.3 years for residential screw-in CFLs, 2.1 years for nonresidential screw-in CFLs, 16 years for plug-in luminaires (portables – table/floor/desk lamps) and hardwired fluorescent fixtures, plug-in or screw-in LED or cold cathode products, 20 years for hardwired LED or cold cathode fixtures, and 3 years for plug-in neon or electroluminescent night lights.

The EUL is estimated using: ––
      LH  __   

 RHD * DY

Where: 

LH
 = 
Lifetime Hours – See sources in next paragraphs
RHD = 
Running Hours Per Day – See sources in Table 5 below.
DY = Days per Year: 365

This calculation reflects the ENERGY STAR EUL methodology for the table in ES-CFL p. 9. Warranty and Lifetime Statements for Residential Use of CFLs Chart.   It also produces the same values as DEER.  Further details on how the EULs were derived is found in the section below entitled “Lifetime Hours”.
Lifetime Hours

DEER presents a fixture measure life of 16 years for interior and exterior fixtures, torchieres, and table lamps.
DEER does not address LED and cold cathode technologies, which we are estimating at a 20 year EUL for hardwired applications, and a 16 Year application for plug-in or screw-in applications based on an 80% factor for products that are broken, moved out of the area, or otherwise taken out of service.   Both LED and cold cathode can have rated lifetime hours in excess of 100,000, so our estimated EULs are conservative even if the products were used 12 hours per day.   

Neon and electroluminescent products do not usually have rated life figures on packaging, but are known to last only up to 10,000 hours.  
Annual Hours of Operation (RH)
The program targets the consumer retail market, so customers from any sector may purchase the supported products.  Previously, only residential kW and hours of operation assumptions were applied to the forecasted and reported program impacts.  For 2006-2008, the program intends to use nonresidential usage characteristics to claim the portion of the savings related to non-residential customers.  
Table 5 below includes values both for residential and nonresidential lighting.  Nonresidential RH was derived from a select group of nonresidential DEER building types shown in Table 6.  Measures not specified as nonresidential are either exclusively residential or the RH is considered the same in both residential and nonresidential applications, such as for outdoor security lighting.  For all hardwired fixtures, DEER assumes the same RH.  However, the table below identifies RH according to DEER source, CMS, by room type.  This is a refinement using DEER-consistent methodology.   RH as used in the kWh savings calculations is based on figures and support basis in the following table:
Table 5
	Running Hours For Each Measure

	Measure Type
	RH
	Basis

	CFLs – Residential
	854.1
	2.34 HD * 365 DY – CMS Table 4-1, p. 4-1 – Used by DEER

	CFLs – Nonresidential
	3,220
	DEER, p. 3-4, see Nonresidential Interior Lighting Hours, Factors, and Effects Chart below (Table 6).

	Interior wall fixtures  -Residential
	584
	Used mostly in bathrooms, and hallways, based on 1.6 HD * 365 DY – CMS Table 4-2, p. 4-2

	Interior wall fixtures  -Nonresidential
	3,220
	DEER, p. 3-4, see Nonresidential Interior Lighting Hours, Factors, and Effects Chart below (Table 6).

	Interior ceiling fixtures
	1,241
	Used mostly in Kitchens and Living Rooms, based on average 3.4 HD * 365 DY.  The 3.4 is an average of 3.3 for living rooms, and 3.5 for kitchens – CMS Table 4-2, p. 4-2 

	Interior under-cabinet and task lighting fixtures
	1,095
	Used mostly in kitchens and garages, based on average 3 HD * 365 DY, from the average of 2.5 HD for garages and 3.5 HD for kitchens CMS Table 4-2, p. 4-2

	Interior table lamps, torchieres, and other floor lamps
	1,059
	Used mostly in living rooms and family rooms, based on an average of 2.9 HD * 365 DY, from the average of 2.5 HD for family rooms and 3.3 HD for living rooms CMS Table 4-2, p. 4-2.



	Night Lights: LED, Neon, Electroluminescent
	1,508
	The RNLES showed nightlights running 12 HD replace 4 HD of “regular interior lighting”.  An adjusted KW and RH is used as calculated in Examples 2 and 3.

	LED Holiday Lights
	225
	45 days @ 5 hours per day from http://pge.com/res/holiday_lighting.html

	Exterior Fixtures  – non-photo-sensor controlled
	1,131.5
	DEER modular exterior lighting table (reverse calculation)

	Exterior Security Fixtures – photo-sensor controlled
	4,458
	Based on Outdoor 3.1 HD from CMS Table 4-2, p. 4-2, and an Hours of Use Multiplier of 3.94 for outdoor photo sensors from CBLET, Volume 1, Figure 2-31, page 41, yields an estimate of 3.1 HD x 3.94 x 365 DY.  In forecast worksheets, 50 Watt and above is assumed to be on photocells using 4,458 hours, except for motion controlled fixtures.  The program can track photocell fixtures separately at all Wattage levels and report accordingly. The DEER does not address photocell controlled exterior fixtures.

	Exterior Fixtures – photo-sensor and motion-detector controlled.
	1,290
	Based on Outdoor 3.1 HD from CMS Table 4-2, p. 4-2, and an Hours of Use Multiplier of 1.14 for yard motion sensor from CBLET, Volume 1, Figure 2-31, page 41, yields an estimate of 3.1 HD * 1.14 * 365 DY. See example 4 above for RHadj if wattage is concurrently reduced.

	Time Clocks
	1,245
	Based on Outdoor 3.1 HD from CMS Table 4-2, and an Hours of Use Multiplier of 1.10 for timer from CBLET, Volume 1, Figure 2-31, page 41. 

	Interior Occupancy Detectors and CFLs or Fixtures with Occupancy Detectors
	110
	Based on 1.5 Bathroom HD from CMS Table 4-2 and a 20% hour reduction from CEC-IA page 8 Table 6.  For CFLs or fluorescent fixtures that come with built-in occupancy detectors, this 110 hour figure will be part of a RHadj calculation similar to Example 4 above to adjust for additional wattage reduction.


DEER includes residential exterior fixtures in its table on modular exterior CFLs.   The hours here are the result of dividing kWh savings by delta connected load.  The reason residential interior fixture hours do not correlate to DEER in the same way, is that we took the analysis one step further than DEER and assigned hours by predominant room use for specific fixtures, rather than adopt DEER’s whole house average hours.  This gives a slightly more accurate depiction than DEER when considering the historical mix of fixture types in this program.

Table 6 summarizes the annual operating hours (RH) for nonresidential building types deemed applicable to the program, along with their peak coincident diversity factors published in DEER table 3-2,  also from CFL_EUL.xls from Gary Cullen, 5/12/05The averages on the bottom line will be used in our calculations when factoring in nonresidential participation in the program.  Average RH is 3,220, and RHD is 8.82 (dividing RH by 365).
Table 6
         Nonresidential Interior Lighting Hours, and Coincident Factors
	Market Sector
	Annual Operating Hours (RH)
	Coincident Diversity Factors (CF)

	Office – SmaII
	2,492
	0.81

	Restaurant – Sit-Down
	3,444
	0.68

	Retail - SmaII
	3,724
	0.88

	Average For Sectors Most Likely to Purchase At Retail Stores*:
	3,220
	0.79

	*These market sectors were selected as the most likely to purchase lighting products through retail stores.  Business size was the primary determinant, because large nonresidential establishments tend to find purchases from retail outlets impractical.  Other determinants included the buying patterns of sectors, and the knowledge of predominant lighting hardware in sectors.  Mean averages were used.   In the event that a study is conducted that weights the sectors in a significantly different manner, the averages will be revised.


Interactive Effects
For both residential and nonresidential applications, interactive effects are known to produce greater energy savings and demand reduction than our methodology reflects.  For example, there are energy savings from cooling load reduction due to less internal heat gain from lower wattage lighting.  We choose not to claim these extra energy savings at this time to add a degree of conservatism to our formulas.
Proposing Protocols for Alternative-Inducement Energy Claims 
In the current environment where SCE is charged with pursuing “all pursue all cost-effective energy efficiency opportunities over both the short- and long-term”, policies are expanding to allow ways of obtaining energy savings that might not require conventionally applied rebates to claim results.  SCE intends to pursue several approaches along these lines as part of this program.  They are not intended to replace or reduce the use of conventionally applied rebates, but to enhance the program further to capture lost opportunities.  
The approaches we are proposing were designed to avoid the characteristics of activities currently considered “spillover”.  See the section below entitled “Avoidance of Claims for Spillover” for more information. 
Resource approaches that do not apply conventional rebates require specific EM&V protocols to identify measurable outputs and associated evaluation methodologies.  Here we are proposing a framework for EM&V protocols pertinent to the program’s non-conventionally rebated activities.  Several approaches are described below.  
To facilitate the introduction of these activities, we are proposing that each associated energy savings claim will be supported by an Activity Documentation Report (ADR) in the form of a white paper.  It will be filed with the other program support documentation, and supplied to the EM&V group representing the Energy Division.  Savings calculations will comply with the methodology adopted by the Energy Division.  The ADR would present transparent documentation of the entire process.  A typical ADR might include an executive summary, descriptive details of the activity, a data sheet showing the measures and quantities claimed, the protocols and methodology used in quantifying measures sold or installed, assumptions and sources behind the methodology, and other documentation as applicable to provide thorough support.

Increased administrative expenses are necessary for these activities.   These expenses will usually be more than offset by energy savings, producing a very cost-effective approach.  Some expenses can be isolated to specific activities, and where that is done, the expenses will be tracked and reported in the ADRs to provide a general idea of promotion-specific effectiveness.   Such information is valuable to help fine tune these promotional approaches and it provides greater transparency for the process.  

Purchases would be subject to the same energy savings and demand reduction methodologies as conventionally rebated items, but the quantities would be derived differently.   

Just as the program verification and evaluation teams will validate the results reflected on invoice documents for rebated items, they will validate the results of the non-rebated items by evaluating the Non-rebate Documentation Reports.  

SCE will also explore ways of optimizing the approaches listed described below over time and adding others as appropriate.

SCE sees potential for the following methods to capture new sources of energy savings: 
Lamp Turn-in/Exchange Events and Outreaches
In the past, the IOUs have conducted many torchiere floor lamp exchange events where customers bring in their halogen torchieres and exchange them for CFL torchieres at no cost.   In this program we propose to widen the product range to include table, desk, and non-torchiere floor lamps.  The inclusion of non-torchiere products is due to the newness of these products on the market, and our desire to boost public acceptance as well as influence greater quality assurance by using strict quality standards for purchases.   We intend to identify any supplementary lamp removals, such as evidenced by more lamps turned in than given out.   SCE intends to use these events in a way that leverages community involvement activities underway.
The ADR will describe each event, give tallies of lamps and wattages taken in, and given out.  It will also include customer level identification data where available.  SCE will track these efforts and expenditures independent from the products bearing the standard incentive, and present the data in the ADR.  Any supplementary lamp removals will be supported for energy claims.
New Retail Channels 

Energy savings exist due to our efforts in opening new retail channels for sales between conventional incentive allocations.   An example is when a store would not have started carrying CFLs absent the program rebates, but when the store runs out of conventionally rebated product it continues, due to program influence, to order and restock the product at either non-rebated or minimally rebated prices.  Since the sales are directly influenced by the program, it would be appropriate to claim savings.     
This approach involves promotional messaging encouraging retailers to continue to stock product after conventionally rebated quantities run out.   Retailers would display SCE’s messages and logo on in-store signs and products absent the conventional incentive discount.  Inexpensive spiffs to retailers and manufacturers could be offered for displaying signs and providing sales and shipment data.  Such outlays are expected to cost the program much less than higher customer incentives for potentially significant sales quantities.  More effort would naturally be put into developing new sales channels than previously because energy savings could be claimed.   
This approach mitigates the market barrier that has been experienced of late typified by some retailers refusing to stock CFLs unless the incentive is offered.  This is more prevalent with smaller retailers.   

If the store participates at normal rebate levels in the future, the rebated products would be claimed as such, and the other products would be claimed separately.   Documentation for results claims would come from sales data reports provided by retailers and shipment data from manufacturers.  
In 2006 and the years following, savings will not be claimed sales by retailers that SCE influenced prior to 2006 to carry CFLs, other than for conventionally rebated items.  For retailers influenced in 2006 or years after, savings will be claimed, not only in the year the initial influence took place, but in the years following.
The ADR white paper would include a retailer participation form with an affidavit from the retailer that SCE influenced it to carry energy efficient lighting between or absent normal-level incentive allocations.  Sales data from the retailer will also be included, along with energy savings calculations according to the methodologies contained in this paper.   
Promotional Up-sell

Another source of savings is the Up-sell approach.   It involves stores where multiple CFL products are sold, only some of which carry the conventional incentive discount.  These can include stores that are either new or old retail channels for energy efficient lighting.   SCE would use signage on the non or low incentive product to promote it separately without mention of a discount.  For this strategy SCE would promote the concept of up-selling to encourage retailers to use conventionally rebated products to stir customer interesting in non or lower rebated products as well.   SCE would collect sales data provided by retailers for non or lower discounted items and subtract from total sales the normal sales rate otherwise experienced (baseline sales rate) to quantify energy savings.  Inexpensive spiffs to retailers and manufacturers could be offered for displaying signs and providing sales and shipment data.  
The ADR would include the participation forms, sales data to establish baseline sales rates (non-rebated), and sales data with SCE signage and up-sell education.   Any non-conventional incentives will be fully disclosed.  The incremental difference between baseline and total sales would be derived as quantities for which energy and demand savings could be reported.  The baseline differential protocol is generally accepted and has precedent in previous energy efficiency programs.
Promotional Sales Events 
Promotional events or campaigns for which SCE is the sponsor, promoter, and/or designer where lighting products are featured, can warrant energy claims.   The prominent image or messaging of SCE is often enough to influence sales while costing less to SCE than paying incentives.  This approach also lends itself to increased customer education about energy efficient lighting.  This approach could include non or lower incentive products.   Results for these activities can be measured by counting sales or in some cases to subtract from total sales the normal sales rate otherwise experienced.  The retailer would generally not participate in the incentive discounts during the same period as the promotional events.  In some circumstances, the promotions could appear similar to the Up-sell approach, but without conventional incentives on any items.  Inexpensive spiffs to retailers and manufacturers could be offered for displaying signs and providing sales and shipment data.  Some cooperative advertising might enter in as well.
The ADR would include the participation forms, a full description of the event or promotion, and sales data as a result of the promotion.   In applicable situations, the ADR would also include sales data to establish baseline sales rates (non-rebated).  The incremental difference between the sales rate and baseline sales rate would be derived to quantify energy and demand savings. The criteria for determining whether a baseline sales rate is appropriate would be included as well.  An example is an in-store promotion for models that have an ample history of non-rebated sales.  An example of a promotion where baseline sales are not applicable would be a trade show or fair at which manufacturers sell products using SCE displays, information, and training.   
New Performance Technology Procurement/Certification

SCE would like to adapt the DOE Pacific Northwest National Laboratories’ R-CFL project concept to our service territory, with their permission.  It would be for use with new technologies or new high performance products that greatly surpass current standards.   It would involve issuing an RFP by which manufacturers compete on performance requirements.  The winning products are awarded a new performance technology certification and given special promotional attention.  
SCE would use various means to open the technology to new markets and capture the sales or shipment data directly attributable to our involvement.  SCE would require sales data in exchange for promotional attention and inexpensive spiffs.  If necessary, small incentives would be included to discount the products.  SCE could coordinate an overarching procurement option agreement fashioned between manufacturers and retailers interested in purchasing the products at a cost reduced by the manufacturer for high volume quantities, possibly with small utility incentives as well.
Under this scenario, SCE would pay little or no rebates but would solicit retailers to join together in a single high volume purchasing option agreement with the manufacturers.   SCE would then claim savings based on quantities shipped by the manufacturer.  SCE would not endorse any specific product, retailer, or manufacturer.  We would not certify the product as high quality, but rather certify the specifications as new performance technology, and promote the award competition mentioning the winners, products, and retailers involved.   In some cases, SCE would partner with other energy efficiency organizations to provide services such as testing, or to run tandem programs or promotions.
The approach opens markets for new products with energy savings potential.  RFPs could span multiple years, but savings specific to one year will be reported in that year.   Claims for savings from ongoing sales of an awarded product would be limited to three years after the award date.  All procurement option agreements will expire December 31, 2008.  If the approach is later proposed and approved for years following 2008, new procurement option agreements will be established for existing awardees, and energy savings claims will roll over into the 2009 program and beyond.   

The ADR would include the RFP, the award criteria, the testing results, the selection committee names and scores, the procurement agreements, the quantities sold, the calculations to support reported energy savings claims, any non-conventional rebate disclosures, as well as a report detailing the entire process.  
Promotional Mailings 

A primary source for additional savings is found in promotional mailings paid for with program funds.     Each year SCE uses program funds to recommend customers install energy efficient lighting.  This is done mainly with bill inserts and targeted mail campaigns.   We know a portion of the recipients act on our recommendations without the benefit of incentives.  

For bill inserts and promotional mailings, SCE proposes to employ market evaluation studies to determine response rates.   Studies of this type are commonly performed by SCE to measure the response rates to bill insert content.  The studies would produce findings which the Energy Division’s EM&V administrator could use to infer claimable non-rebated energy savings.  The proportion of non-rebated energy purchases revealed within the survey sample would be statistically inferred to the larger population and reported.   The timing of these surveys is critical, and should be done within a few weeks of the mailing.  The surveys will attempt to ascertain a measure mix for products purchased by survey respondents.  Savings will be claimed according to a reasonable estimate of measure weightings using measure mix data from surveys where applicable.  

Purchases that are directly influenced by program-sponsored mailings are cited for savings claims.  All indirectly influenced purchases are excluded. This approach does not include or attempt to claim any “spillover effects”, as defined in CPUC Decision 05-04-051.  

The ADR will present proposed energy savings and demand reduction claims.  It will reference the number of customers receiving bill inserts or direct mail, the full report by the vendor who performs the survey, the proposed ratio to apply to the total mailing pieces, and the proposed measure mix, along with any additional proposed protocols for measurement.  The EM&V group representing the Energy Division would choose the survey vendor and have input to the development of the survey instrument.   They would perform an assessment and evaluation to validate the energy claims, or adjust them up or down for final reporting. 

Avoidance of Claims for Spillover
CPUC Decision 05-04-051 prohibits claiming “spillover effects”, which it broadly defines as “the effect of a program to induce other customers to invest in energy efficiency even without a program incentive.”    It further defines spillover effects as “indirect benefits” for which measurement is “speculative”.   This definitive language clearly does not place the approaches we are proposing below in the category of “spillover”. 

SCE proposes  to claim savings for approaches that induce energy efficiency purchase decisions not for “other” customers as the CPUC definition above states, but for the customers specifically targeted by the promotions.   With these alternative-inducement approaches, customers invest in energy efficiency with little or no financial incentive in a way that produces direct, not “indirect” benefits, again differentiating the approach from “spillover”.   The measurement protocols would not be “speculative”, but would be directly measurable based on accepted protocols or statistically inferred at a high confidence level.  So on the basis of being direct, targeted, and non speculative, the activities escape designation as “spillover”.  Additionally, the approaches addressed here directly procure energy resources to the same extent as conventionally rebated activities, so they are resource approaches.   

Cost-Effectiveness Inputs For Alternative-Inducement Results

The incentive level figures used in program administrator cost-effectiveness (PAC) calculations would depend on the promotion type.   In lamp exchange/turn-in events or outreaches SCE would provide the products free of charge.  The incentive level in the PAC test used would equal the weighted average purchase price of each product type by wattage/lumen range.  For promotional mailings, the incentive figure would be zero in the PAC test because results are claimed based on non-incentive purchases.  The market survey costs would be considered direct implementation expenses.  In other promotions, the expended value of things like retailer or manufacturer spiffs, prizes, or monetary inducement for providing sales data would be considered incentives, whereas costs for displays and signage would not.
Projecting Alternative-Inducement Results 

Although we have proposed protocols for measuring and reporting energy claims for alternative-inducement activities, the matter of forecasting the level of these results has not been fully established.  Since the forecasts contribute to performance targets, we are presenting an estimate, realizing that it may be necessary to align the 2006 performance targets at year end to reflect 2006 results in this area.  That realignment would then also be applied to 2007 and 2008 performance targets.  
In the program workbook, the measure line item “Alternative-Inducement Activities” appears along with data that represent an estimated amalgamation of the measures and quantities.   For the 2006-2008 program plan designed in 2005, the initial forecast is estimated low, with the idea that 2006 targets would be raised at year end to match results.  That is due to the initial lack of precedents on which to base forecasts for some of the more novel approaches.  This method to “true-up” targets for new program activities is a reasonable approach, but has not previously been applied.  If the targets are to be aligned at year end, the actual 2006 Alternative Inducement results by promotion type will be presented by SCE to the Energy Division with all documentation to propose claimed savings and new targets.  We propose that the EM&V firm representing the Energy Division will evaluate the data, and make any adjustments or disallowances it deems necessary.  The final results of that analysis will be used to set revised targets.   
In an attempt to get a feel for the kinds of results we could expect from Alternative-Induced activities, SCE has undertaken a market survey using an outside consultant to quantify response rates to bill inserts that promote CFLs, the CFLB Bill Insert Impact Survey (CBIIS).  The point was to arrive at a projection of energy savings as a result of promotional mailings based on purchases not tied to incentives.   The response rates from CBIIS indicate significant energy savings potential for this approach when applied to the full population of bill insert recipients.  Based on this initial survey, the energy claims and the targets could increase at year end by as much as 13,000,000 kWh and 3 MW.  To obtain those results, the cost would be reduced from over $500,000 in incentive expenditures to less than $50,000 in bill insert and survey costs, for a savings of $450,000.   This illustrates the potential of these approaches to increase program cost-effectiveness.
Advance Protocols For Adding New Products
The lighting industry advances quickly bringing new technologies and products to the forefront each year.  Not all can be foreseen when planning for a three year program cycle.   Therefore, we are proposing protocols for adding new measures.   The first is our primary criterion, that cost-effective energy savings be realized.   A new measure that is not among the highest in cost-effectiveness may still qualify for inclusion if it can be applied to expand overall energy savings in California.   Secondly, the criterion of viability will be applied.   The measure must be reliable, available, and marketable.  
Incentive levels will be set to parallel the range of products already available in the program.  Table L1-A below shows a general idea of the incentive range criteria to be used.   Incentives could veer from this table if justification is valid, but the matrix will be used wherever practical.  
Stating these objectives ahead of time will hopefully eliminate the need to re-file the program plan each time a new measure type is added.

Attachment L1  -  Additional Tables
Table L1-A                 Variable Incentive Schedule For New Measures
	Per Unit
	Screw-In
	Fixture
	Table or Floor Lamp
	Control

	kWh
	Incentive
	Incentive
	Incentive
	Incentive

	20
	$1.00
	$2.50
	$2.50
	$1.00

	25
	$1.00
	$2.50
	$2.50
	$1.00

	30
	$1.00
	$2.50
	$2.50
	$1.00

	35
	$1.25
	$2.50
	$2.50
	$1.25

	40
	$1.25
	$2.50
	$2.50
	$1.25

	45
	$1.75
	$5.00
	$4.00
	$1.75

	50
	$1.75
	$5.00
	$4.00
	$1.75

	55
	$1.75
	$5.00
	$4.00
	$1.75

	60
	$2.00
	$5.00
	$4.00
	$2.00

	65
	$2.00
	$5.00
	$4.00
	$2.00

	70
	$2.00
	$5.00
	$4.00
	$2.00

	75
	$2.00
	$5.00
	$4.00
	$2.00

	80
	$2.50
	$5.00
	$4.00
	$2.50

	85
	$2.50
	$5.00
	$4.00
	$2.50

	90
	$2.50
	$10.00
	$5.00
	$2.50

	95
	$2.50
	$10.00
	$5.00
	$2.50

	100
	$2.50
	$10.00
	$5.00
	$2.50

	105
	$2.50
	$10.00
	$5.00
	$2.50

	110
	$2.50
	$10.00
	$5.00
	$2.50

	115
	$3.00
	$10.00
	$5.00
	$3.00

	120
	$3.00
	$10.00
	$5.00
	$3.00

	125
	$3.00
	$10.00
	$5.00
	$3.00

	130
	$3.00
	$10.00
	$5.00
	$3.00

	135
	$3.00
	$10.00
	$5.00
	$3.00

	140
	$3.00
	$10.00
	$5.00
	$3.00

	145
	$3.50
	$10.00
	$5.00
	$3.50

	150
	$3.50
	$10.00
	$5.00
	$3.50

	155
	$3.50
	$10.00
	$5.00
	$3.50

	160
	$3.50
	$10.00
	$5.00
	$3.50

	165
	$3.50
	$10.00
	$5.00
	$3.50

	170
	$4.00
	$10.00
	$5.00
	$4.00

	175
	$4.00
	$10.00
	$5.00
	$4.00

	180
	$4.00
	$10.00
	$8.00
	$4.00

	185
	$4.00
	$10.00
	$8.00
	$4.00

	190
	$4.00
	$10.00
	$8.00
	$4.00

	195
	$4.00
	$10.00
	$8.00
	$4.00

	200
	$5.00
	$10.00
	$8.00
	$5.00


Table L1-B  Incremental Measure Cost Assumptions for New Measures
The inventory search was conducted at various retailers and online.  PDF file copies of the online pages were kept for future reference.  Where it says “DEER should update soon”, the values are expected to change when the final 2005 DEER is released in August 2005.
	Representative Product – From Market Pricing Project
	IMC

	Table, Desk, and Non-torchiere Floor Lamps
	20/25 Watt -$24.42

32 Watt -$29.53

50 Watt-$28.05

From 2004 DEER -  2005 DEER should update soon

	Torchiere Floor Lamps – 55 Watt
	$5 – From S2001C and S2001T -  DEER should update soon

	Torchiere Floor Lamps – 70 Watt
	$18 for 70 Watt – From S2001C and S2001T -  DEER should update soon

	Exterior Fixture < 25W Photo-controlled
	$13 – From S2001C and S2001T

	Exterior Fixture ≥25W Photo-controlled
	$19 – From S2001C and S2001T

	Exterior Fixture – Metal Halide
	$19 – DEER should update soon

	Ext. Fixture Photo & Motion-Controlled Incandescent
	$16 –EE fixture with lamps: $31 minus $15 standard fixture with lamps based on inventory at Lowe’s and Home Depot. Available on internet for up to $100.  Examples: http://www.smarthome.com/4652B.html

http://www.homedepot.com search for keywords: motion sensor

	Exterior Fixture 

Motion-Controlled Fluorescent
	$132 - Range from $75 to $188 minus $15 standard fixture. Examples:    http://www.prolighting.com/bwp2mesiwa.html
http://www.residential-landscape-lighting-design.com/store/PPF/parameters/3259_216/more_info.asp

http://www.smarthome.com/4652B.HTML

	Interior Hardwired Fixtures – Non Dimmable
	DEER EquipCost x 15% - assuming an average of 10% increase for fluorescent vs. incandenscent based on estimated average store costs up to 40 Watts, and 20% above 40 Watts.  DEER should be updating IMC soon.

	Interior Hardwired Fixture – Dimmable
	DEER EquipCost x 35% - assuming an average 10% increase for fluorescent vs. incandescent and a 20% increase for dimmability based on current dimmable fixture costs up to 40 Watts, and 40% above 40 Watts. DEER should be updating IMC soon.

	Dimmable 18 to 27 W CFL
	$10 – Range from $7 to $36 for commercial grade.  $11 is a reasonable average for program minus $.60 incandescent rounded to $1.  Examples: http://www.servicelighting.com/catalog_product.cfm?source=Froogle.com&prod=MX02005
http://www.goodmart.com/products/bulb_compact_fluorescent_screw_in_base_dimmable.htm

	3-Way CFL
	$19 – These were found at Long’s Drugs for $20.  Minus $1 for 3 way incandescent.

	Screw-in CFL with built in photo or motion controls
	$8 –  Photo controlled CFL Example:  http://www.servicelighting.com/catalog_product.cfm?source=Froogle.com&prod=MX14025
No motion-controlled products found.  Assumption, cost would be the same.

	Other Specialty CFLs, eg. Globes, candles
	$9 - $10 average minus $1 for standard incandescent

http://www.e-max.com/store/springlamps.html   http://www.goodmart.com/products/bulb_compact_fluorescent_screw_in_base_globe_shape.htm

	<1 Watt LED Night Light
	$4 - Home Depot price is used as average.  Sells on Internet for as much as $32. Examples: http://www.nolico.com/saveenergy/xnite_lite.htm
http://froogle.google.com/froogle?q=led+night+light&hl=en&lr=&sa=N&tab=ff&oi=froogler

	3.6 Watt LED Holiday Light String
	$19 – Prices and configurations vary. LED generally ranges from $18 to $32. Incandescent 100 lamp string is average $6.  Average $25 minus $6 = $19   Examples: http://britelite.com/UsShop/Publish/vindex.htm?../Resources/LEDMAIN.htm and  http://www.inirgee.com/catalog/strawberry_368184_products.htm

	Electroluminescent Night Light
	$4 – Home Depot price is used as average.  Sells on Internet for as much as $20.  Examples:

http://froogle.google.com/froogle?q=electroluminescent+night+light&hl=en&lr=&sa=N&tab=ff&oi=froogler http://www.nolico.com/saveenergy/led_night_light.htm http://www.smarthome.com/9200.html

	LED Room Lights 
	$336 -  $356 for 60 Watt incandescent equivalent minus $20 for standard incandescent fixture cost.  Example: http://www.theledlight.com/ceilingfixtures.html

	LED Task/Accent Lights
	$20   - $45 average, minus $25 for indandescent task or MR/16 

Examples: http://www.led.net/pages/pr_081503.htm  http://www.theledlight.com/120vacledfixtures.html

	LED Address Light
	$30 - $100 minus $70 for 12 Volt Incandascent  Examples: http://www.comforthouse.com/lightupaddress.html  http://www.heavenlyideas.com/HomesignLights.htm

	Cold Cathode and Fluorescent Address Lights
	$25 for Cold Cathode and $20 for Fluorescent.  $70 for 12 volt incandescent base case.  No products were found of this type, but are included here based on estimated potential in the market.

	Dimmer Control
	$6 – Home Depot price is used as average.  Sells on Internet for as much as $27 for standard dimmer. Examples: http://www.builderdepot.com/browse.ihtml?pid=125926&step=5&prodstoreid=1929 
http://www.polsteins.com/levmfgcomlig1.html  

	Time Clock Control
	$32 – Average Price for plug in version.  No non EE base case. Example: http://www.herbach.com/Merchant2/merchant.mv?Screen=PROD&Store_Code=HAR&Product_Code=I2-301&Category_Code=TMR

	Motion or Occupancy Sensor Control 
	$48 – Average Price for wall switch version: $60.  No non EE base case. Examples: http://www.smarthome.com/2520w.html Screw-in version $35 http://www.smarthome.com/2512.html http://www.goodmart.com/products/motion_sensor_switches.htm



	Photo-sensor Control
	$20 – Average Price for plug in version.  No non EE base case. Examples:

http://www.residential-landscape-lighting-design.com/store/PPF/Category_ID/58/products.asp
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