[bookmark: _Toc153189646][bookmark: _Toc214003082]Work Paper PGECOREF109
Evaporator Fan Motors
Revision 4



Pacific Gas & Electric Company
Customer Energy Solutions









Evaporator Fan Motors
Measure Codes R145, R176


[bookmark: _GoBack]PGECOREF109 R4 Evaporative Fan Motor

PG&E is using the SCE work paper Work Paper SCE13RN011 ex-ante values for PG&E measure codes R145 and R176. 

The measure mapping is as follows:
PG&E Measure code R145 = SCE Solution Code RF-60192
PG&E Measure code R176 = SCE Solution Code RF- 89850
August 8, 2014
[bookmark: _Toc342311739][bookmark: _Toc383441980]Work Paper Approvals

The following Manager(s) approved this work paper through the PG&E Electronic Data Routing System under Routing Requisition # 2014-68816
	

	
Grant Brohard
Manager, Engineering Services

	
Carolyn Weiner
Manager, Products 






Work Paper SCE13RN011
[bookmark: _Toc153189647]Revision 1




Southern California Edison Company


	





Evaporator Fan Motors


July 8, 2014
[bookmark: _Toc304800192][bookmark: _Toc324318330][bookmark: _Toc324340474][bookmark: _Toc324433427]At-a-Glance Summary
	Applicable Measure Codes:
	RF-60192
RF-65986
RF-73198
RF-78433
RF-89766
RF-89850

	Measure Description: 
	Install new electronically commutated permanent magnet (ECM) motors on low and medium temperature display cases, and walk-in coolers and freezers.  

	Base Case Description:
	Existing shaded pole (SHP) evaporator fan motors on low and medium temperature display cases; existing shaded pole or permanent split capacitor (PSC) evaporator fan motors on walk-in coolers and freezers.

	Energy Impact Common Units: 
	Display cases: per (linear) ft
Walk-in coolers/freezers: per motor

	Energy Savings :
	Refer to Excel Calculation Attachment

	Gross Measure Cost ($/unit)
	Refer to Excel Calculation Attachment

	Measure Incremental Cost ($/unit): 
	Refer to Excel Calculation Attachment

	Effective Useful Life (years): 
	Source: DEER 2014-EUL-table-update-2014-02-05
15 years

	Measure Application Type:
	Retrofit (RET)

	Net-to-Gross Ratios: 
	Source: DEER2011_NTGR_2012-05-16.xls
0.6

	Important Comments:
	Major changes for Revision 1 include: added the savings evaluation with eQuest simulation for the walk-in measures; updated the work paper based on DEER 2014 code update; updated eQuest prototype from MASControl version 3.00.20. Also, updated the eQuest model weather files per DEER2014 CZ2010 weather data files.

Solution codes associated with walk-in coolers/freezers are included only for PG&E climate zones and territory only.

This work paper document does not contain a data set in conformance with the 4/1/14 CPUC Ex Ante Database Specification; SCE will provide that data set separately.
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Section 1. General Measure & Baseline Data
[bookmark: _Toc214003083]1.1 Measure Description & Background 
This work paper details the replacement of shaded pole (SHP) and permanent split capacitor (PSC) evaporator fan motors with new electronically commutated permanent magnet (ECM) motors on low and medium temperature display cases, and walk-in coolers and freezers.  Table 1 below shows the measures evaluated for this work paper. 

Basecase:  Existing shaded pole evaporator fan motors on low and medium temperature display cases; existing shaded pole or permanent split capacitor evaporator fan motors on walk-in coolers and freezers.
Measure:  Electronically commutated permanent magnet (ECM) evaporator fan motors on low and medium temperature display cases, and walk-in coolers and freezers.

Table 1 Measure Names
	Solution Code
	Measure name

	RF-60192
	Display Case Cooler Evaporator Fan ECM Motor replacing Shaded Pole Motor

	RF-65986
	Walk-in Cooler Evaporator Fan ECM Motor replacing Shaded Pole Motor

	RF-73198
	Walk-in Cooler Evaporator Fan ECM Motor replacing Permanent Split Capacitor (PSC) Motor

	RF-78433
	Walk-in Freezer Evaporator Fan ECM Motor replacing Permanent Split Capacitor (PSC) Motor

	RF-89766
	Walk-in Freezer Evaporator Fan ECM Motor replacing Shaded Pole Motor

	RF-89850
	Display Case Freezer Evaporator Fan ECM Motor replacing Shaded Pole Motor


Note: Please note that solution codes associated with walk-in coolers/freezers are included only for PG&E climate zones and territory only.

Eligibility Requirements  
These measures are applicable when replacing an existing standard efficiency shaded pole or permanent split capacitor evaporator fan motor with an electronically commutated permanent magnet (ECM) motor in refrigerated display cases and walk-in coolers/freezers. The evaporator fan motor shaft output is typically rated between 6 Watts and 373 Watts (1/2 hp).  Shaded-pole motors are to be replaced by ECMs on display cases. Shaded pole or permanent split capacitor motors are to be replaced by ECMs on walk-in coolers/freezers. These measures cannot be used in conjunction with the Evaporator Fan Controller measure.  

These measures are applicable to refrigerated display cases and walk-in coolers/freezers that are found in a variety of building types: schools, groceries, restaurants, lodging, hospitals, and others. However, these measures are predominantly implemented in grocery stores and restaurants. These measures are applicable to climate zones within both Southern California Edison and Pacific Gas and Electric service territory.

Express Requirements
To qualify for the incentive, the following requirements must be met:
· The existing equipment is a standard efficiency shaded-pole or permanent split capacitor evaporator fan motor of refrigerated display cases or walk-in coolers/freezers.
· The shaded-pole or permanent split capacitor motors are being replaced by ECMs.
 
Pacific Gas and Electric
Requirements:
· Installation address must have a commercial electric account with PG&E.
· Must replace existing standard efficiency shaded-pole or permanent split capacitor evaporator fan motors in refrigerated display cases and walk-in coolers.
· Shaded-pole motors must be replaced by Electronically Commutated Motors (ECM).
· Permanent split capacitor motors must be replaced by Electronically Commutated Motors (ECM).

Exclusions:
· Cannot be used in conjunction with the “Evaporative Fan Controller for Walk-In Coolers and Freezers” rebate.

1.2 Technical Description
Display cases are common in grocery stores, convenience stores and other businesses with coolers and freezers.  Medium-temperature display cases are typically used to stock dairy, deli, fish and meat. Low-temperature display cases are typically used to stock frozen food and ice cream. The temperature inside medium and low temperature display cases can range from +10°F to +35°F and -25°F to -15°F, respectively [A].  Many older and some newer display cases and walk-in coolers/freezers with low-efficiency shaded pole or permanent split capacitor evaporator fan motors qualify for high-efficiency, electronically commutated motor (ECM) retrofits.   Evaporator fan motors are found within refrigerated display cases and walk-in coolers/freezers. 

High efficiency motors, with lower energy (heat) losses, reduce both electrical energy consumption of the evaporator fans and the internal cooling load required by the cases. ECM motors operate efficiently over a wide range of speeds. ECM motors optimize airflow while minimizing energy use and waste heat. Several California contractors offer ECM retrofits for refrigerated display cases.  Some manufacturers now offer ECM motors in lieu of shaded pole motors, or have standardized their equipment to include ECM motors in their refrigerated display cases and walk-in coolers/freezers. 

1.3 Measure Application Type
Note: See Appendix A for a comparison of the application types used by and incorporated into SCE systems versus the application types available in the newest revision of DEER 2014. Appendix A will serve as a translation between the outputs of this workpaper and application types used by READi. 

This work paper addresses retrofit (RET) installations of new electronically commutated evaporator fan motors. The delivery method is Financial Support - Down Stream Incentive – Deemed. 
[bookmark: _Toc214003084]1.4  Measure and Base Case Cost Effectiveness Data
1.4.1 DEER Measure and Base Case Analysis
This specific measure is included in the Database for Energy Efficient Resources (DEER 05) Measure D03-203 High-efficiency display fan motors.  This measure replaces display fan shaded pole motors (SHP) with electronically commutated permanent magnet motors (ECM).  The measure combines both low and medium temperature display cases and obtains an energy savings for replacing SHP motors with ECM motors.  Measure D03-203 is available for vintages before 2005. The main difference between the DEER analysis and the analysis evaluated in this work paper is that the energy savings of low temperature display cases and medium temperature display cases are separated, and the weather file is updated using DEER2014 weather file.  Also, the savings is evaluated for vintage 2014 in this work paper.  

The Database for Energy Efficient Resources (DEER05) does not address the replacement of shaded pole (SHP) and permanent split capacitor (PSC) evaporator fan motors with new electronically commutated permanent magnet (ECM) motors in walk-in coolers and freezers. DEER does include measure D03-202 which addresses the replacement of SHP fan motors with PSC fan motors on walk-in coolers/freezers for vintages before 2005. This differs from the measures of this work paper. 

Table 2 DEER Difference Summary
	DEER Difference Summary Table

	Modified DEER Methodology
	No

	Scaled DEER Measure
	No

	DEER Building Prototypes Used
	Yes 

	Deviation from DEER
	DEER combines both low and medium temperature display cases. Savings in this workpaper separates the energy savings of low and medium temperature display cases. 

	DEER Version
	DEER14

	DEER Run ID and Measure Name (Sample)
	D03-203


[bookmark: _Toc214003087]
Net to Gross
The NTG value was obtained from the “DEER2011_NTGR_2012-05-16.xls” on the DEER website as required by Version 5 of the California Public Utilities Commission (CPUC) Energy Efficiency Policy Manual [351]. The relevant NTGR for this measure is shown in Table 3 below.

[bookmark: _Ref377904128]

Table 3 Net-to-Gross Ratio
	NTGR_ID*
	Description*
	Sector*
	BldgType*
	ProgDelivID
	NTG*

	Com-Default>2yrs
	All other EEMs with no evaluated NTGR; existing EEM in programs with same delivery mechanism for more than 2 years
	Com
	Any
	All
	0.6


*Denotes that the column is taken from the DEER NTG Table.

Installation Rate
The installation rate (IR) is identified in the calculation attachment. This value is obtained from the support table available in READi. Currently there is no versioning on the installation rate table. To address appropriate selection of the installation rate the date of the workpaper will serve as the last date checked for updated IR values. The installation rate varies by end use, sector, technology, application, and delivery method. The relevant IR values for this measure are shown in Table 4 below.

[bookmark: _Ref377965904]Table 4 Installation Rate
	GSIA_ID*
	Description*
	Sector*
	BldgType*
	ProgDelivID
	GSIAValue*

	Def-GSIA
	Default GSIA values
	Any
	Any
	Any
	1


*Denotes that the column is taken from the DEER IR Table.

Spillage Rate
Spillage rate will also be applied to measures; however the values will not be tracked in the workpapers. The spillage rate will be tracked in an external table to be supplied to the Energy Division.

READi Technology Fields
To support the development of the ED ex ante tables, selected fields from the ex ante database will be identified in the workpaper. For a full set of values associated with the measures in the workpaper refer the Excel calculation template. 
Table 5 READi Tech IDs
	READi Field Name
	Values included in this workpaper

	Measue Case UseCategory
	Commercial Refrigeration

	Measure Case UseSubCats
	Refrigerated Display
Refrigerated Storage

	Measure Case TechGroups
	Grocery Refrigeration system

	Measure Case TechTypes
	Reach-In Storage
Walk-in Cooler
Walk-in Freezer

	Base Case TechGroups
	Grocery Refrigeration system

	Base Case TechTypes
	Reach-In Storage
Walk-in Cooler
Walk-in Freezer


1.4.2 Codes and Standards Analysis 
Display Cases:  California’s Title 20 Appliance Efficiency Standards do not regulate refrigerated display cases [D]. EPAct 2005 [132] required the Department of Energy to develop energy efficiency standards for many types of commercial refrigeration equipment, including display cases. The regulatory language was adopted in 2009 [B], and will be applicable to all display cases manufactured after January 1, 2012. The standard does not specifically regulate evaporator fan motor efficiency, instead looking at overall performance of the display case.

Walk-ins:  California’s Title 20 Appliance Efficiency Standards does regulate the efficiency of evaporator fans in newly constructed walk-in coolers and freezers manufactured on or after January 1, 2009 [D]. Since replacing the existing evaporator fan shaded pole (SHP) and permanent split capacitor (PSC) motors with electronically commutated permanent magnet (ECM) motors for walk-in coolers and walk-in freezers is considered as retrofit (RET),the first baseline savings is above existing equipment efficiency. Therefore, walk-in coolers and freezers with low-efficiency, shaded pole or permanent split capacitor, evaporator fan motors still qualify for high-efficiency, electronically commutated motor (ECM) retrofits. 

 Walk-In Coolers and Walk-In Freezers. 

	Walk-in coolers and walk-in freezers manufactured on or after January 1, 2009 shall:

	For evaporator fan motors of under one horsepower and less than 460 volts, use:
	1. electronically commutated motors (brushless direct current motors); or
	2. 3-phase motors;

Table 6 Code Summary
	Code
	Applicable Code Reference
	Effective Dates

	Title 20 (2014)
	Section 1605.1(a)(4)(E)(1) Refrigerators, Refrigerator-Freezers, and Freezers
	May, 2014

	Title 24 (2013)
	N/A
	N/A



[bookmark: _Toc214003088]1.4.3 Non-DEER Study Review
All data was taken from either DEER14 or Title 20 code standards.
1.4.4  Measure and Base Case Effective Useful Life
DEER14 updated documentation provides EUL and RUL information to be used for the 2013-2014 program cycle extension at www.deeresources.com. The DEER documentation “Summary of EUL-RUL Analysis for the April 2008 Update to DEER” provides the RUL value as a flat 1/3 of the EUL value. The RUL value will only be applied to the first baseline period for retrofit measures that have applicable code that will affect the energy savings. In all other installation types and retrofit with no applicable code that affects the energy savings, the RUL is not applicable to either the first or second baseline period.

To obtain the EUL value the DEER14 update documentation, EUL_Summary_10-1-08.xls [213], was consulted. Table 7 below identifies the value/methodology used for the measures in this work paper.

[bookmark: _Ref296591307]Table 7 DEER14 EUL Value/Methodology
	READi EUL ID
	Market
	Enduse
	Measure
	EUL (Years)
	RUL (Years)

	GrocDisp-FEvapFanMtr
	Non-Residential
	Refrigeration
	High Efficiency Evaporator Fan Motors
	15
	5

	GrocWlkIn-WEvapFanMtr
	Non-Residential
	Refrigeration
	High Efficiency Evaporator Fan Motors
	15
	5


[bookmark: _Toc214003090]Section 2. Energy Savings & Demand Reduction Calculations

The following assumptions were made for the calculations of this work paper: 
· The building simulation models were generated for a Grocery Store with multiplex-compressor systems for the refrigeration display cases. Single-compressor systems are less efficient than multiplex-compressor systems. According to the DEER Report [26], single-compressor systems were typically designed prior to 1980. To be conservative, it is assumed that the generated energy savings of this work paper will also be applied to display cases with single-compressor systems. 
· This work paper is applied to display cases located inside a space which has space heating and space cooling. The unit energy savings is represented per linear-foot of the display case. The resulting savings involve savings of evaporator fan power reduction and refrigeration load reduction. The building simulation models were generated for a Grocery Store. Since the heat gain of a display case mainly depends on the temperature maintained for the display case and the surrounding space temperature, it is assumed that the building types would not have significant impact on the energy savings. Thus, the resulted savings of Grocery Store is applied to all other building types considered in this work paper. 

The display cases and walk-ins are applicable to, but not limited to, grocery stores. ECM motors are more efficient than SHP and PSC motors. According to a commercial refrigeration study report by U.S. Department of Energy [128], typical SHP fan motor efficiencies range between about 15% to 38%, while typical PSC fan motor efficiencies range between about 40% to 70%, and typical ECM fan motor efficiencies range between about 71% to 83% for rated shaft output between 6-watt and 373-watt (1/2 hp). Therefore, replacing the evaporator fan SHP and PSC motors with ECM motors will reduce the evaporator fan energy consumption as well as the refrigeration cooling load for cooling the heat rejected by the motors, resulting in electrical energy savings.  

The measures of this work paper are weather sensitive. The building energy simulation tool eQuest was used to determine the annual impacts. The built-in DEER building prototypes, generated by MASControl v3.00.20 of grocery store, were used for simulations. The DEER building prototypes consider multiplex-compressor systems as the refrigeration type. 

Display Cases (RF-60192, RF-89850)

The 2004-2005 Database for Energy Efficiency Resources (DEER) Update Study final Report [26] has included the measure of High Efficiency Display Fan Motors (ID D03-203). Please refer to the DEER Report Section 6 for details of DEER Building Prototypes generated by eQuest (a graphical interface to DOE-2.2), Section 7.3 for general description of grocery refrigeration measures, and Page 7-73 for detailed descriptions of this measure. The DEER measure ID D03-203 utilizes SHP motors as the baseline and ECM motors as the measure for display cases, which include both low temperature and medium temperature display cases all together.      

The DEER building prototypes have built-in refrigeration display cases for low temperature and medium temperature display cases with evaporator fan SHP motors. The baseline models of DEER D03-203 are used as the baseline models for the measures included in this work paper. The evaporator fan ECM motor input power of low temperature display cases included in the DEER D03-203 model (DEER08 Measure ID of D08-NE-GrocRefg-DispFixt-EvapFanMtr-AllTemp-HiEff) are used in the measure model of the display case freezer (low temperature) measure. Similarly, the evaporator fan ECM motor input power of medium temperature display cases included in the DEER D03-203 model are used in the measure model of the display case cooler (medium temperature) measure. To be conservative, the eQuest models were simulated for vintage 2014. The built-in evaporator fan input power of both SHP motors and ECM motors are included in Table 8 below. 

[bookmark: _Ref326232908]Table 8 Summary of Built-In Display Evaporator Fan Input Power from DEER Prototypes
	Fixture Type
	SHP Motor
(Baseline)
	ECM Motor
(Measure)

	Low Temperature Vertical Display Case with Transparent Doors
	0.055 kW/dr
	0.02475 kW/dr

	Low Temperature Horizontal Open Display Case 
	0.009 kW/ft
	0.00171 kW/ft

	Medium Temperature Horizontal Open Display Case
	0.02667 kW/ft
	0.0125349 kW/ft

	Medium Temperature Vertical Open Display Case
	0.01333 kW/ft*
	0.0062651 kW/ft*

	
	0.00975 kW/ft*
	0.004485 kW/ft*

	Medium Temperature Vertical Display Case with Transparent Doors
	0.06667 kW/dr**
	0.03 kW/dr


*Provided based on the display cases application of meat or other produce.  
** Estimated based on the ECM motor rating and the ECM/SHP ratio of the low temperature vertical display case with doors. 


Walk-Ins (RF-65986, RF-73198, RF-78433, RF-89766) 

The Database for Energy Efficient Resources (DEER05) does not address the replacement of shaded pole (SHP) and permanent split capacitor (PSC) evaporator fan motors with new electronically commutated permanent magnet (ECM) motors on walk-in coolers and freezers. DEER does contain measure D03-202 which addresses the replacement of SHP fan motors with PSC fan motors on walk-ins for vintages before 2005. This differs from the walk-in measures of this work paper. The walk-in evaporator fan input power provided in the D03-202 DEER models are used to modify the baseline models generated by MASControl v3.00.20. The ECM motor power modified in the measure models are estimated based on the SHP and PSC power input and the ECM/SHP or ECM/PSC efficiency ratios provided from a commercial refrigeration study report by U.S. Department of Energy [128]. To be conservative, the eQuest models were simulated for vintage 2014. The walk-in evaporator fan power inputs modified in the eQuest simulations are included in Table 9 below.


Table 9 Summary of Walk-In Evaporator Fan Input Power used in eQuest Simulation
	Walk-In Type
	SHP/PSC Motor
(Baseline)*
	ECM Motor
(Measure)**

	Walk-In Freezer
	SHP Motor: 
0.000169 kW/CFM
	0.0000761 kW/CFM
Est. per SHP power

	
	PSC Motor:
0.00006084 kW/CFM
	0.0000507 kW/CFM
Est. per PSC power

	Walk-In Cooler
	SHP Motor: 
0.000169 kW/CFM
	0.0000761 kW/CFM
Est. per SHP power

	
	PSC Motor:
0.00008619 kW/CFM
	0.0000718 kW/CFM
Est. per PSC power


*Provided in build-in DEER prototype models.  
** Estimated based on the SHP or PSC power and the ECM/SHP or ECM/PSC efficiency ratio provided from a commercial refrigeration study report by U.S. Department of Energy [128], page 115, Table 5-3.

eQuest Output Savings

Once the base case and measure case model simulations were completed, the energy savings and demand reduction could be determined. Comparing the total energy consumption (electricity and natural gas) of both models, the total energy savings were determined. The unit energy savings, in kWh/yr-ft for electricity and therm/yr-ft for natural gas, were calculated by dividing the total energy savings by the total line-up length of the display cases. Note that some built-in display cases were modeled per number of doors. According to the eQuest built-in models, each glass door is about 2.6 ft in length. Therefore, the number of doors was converted into feet by multiplying by 2.6.  The unit energy savings, in kWh/yr-motor for electricity and therm/yr-motor for natural gas, were calculated by dividing the total energy savings by the total number of motors of the walk-ins.

The baseline and measure peak demands were averaged for the hourly demand outputs between 2 P.M. and 5 P.M. on the DEER peak days. Table 10 summarizes the 2014 DEER Peak-Demand periods for all climate zones. The measure results were subtracted from the baseline results to determine the demand reduction. Similar to the energy savings the unit demand reduction, in kW/ft, was calculated by dividing the total demand reduction by the total line-up length of the display cases.   The unit demand reduction, in kW/motor, was calculated by dividing the total demand reduction by the total motors of the walk-ins. 
Refer to Attachment B for the eQuest output savings summary, and Attachment C for the sample peak demand output of CZ01 for RF-89850. 

	
	Table 10. 2014 DEER Peak-Demand Periods


	Climate Zone
	Dates
	Climate Zone
	Dates

	CZ01
	Sep 16-18
	CZ09
	Sep 1-3

	CZ02
	Jul 8-10
	CZ10
	Sep 1-3

	CZ03
	Jul 8-10
	CZ11
	Jul 8-10

	CZ04
	Sep 1-3
	CZ12
	Jul 8-10

	CZ05
	Sep 8-10
	CZ13
	Jul 8-10

	CZ06
	Sep 1-3
	CZ14
	Aug 26-28

	CZ07
	Sep 1-3
	CZ15
	Aug 25-27

	CZ08
	Sep 1-3
	CZ16
	Jul 8-10



[bookmark: _Toc214003093]Section 3. Load Shapes
The difference between the base case load shape and the measure load shape would be the most appropriate load shape; however, only end-use profiles are available.  Therefore, the closest load shape chosen for this measure is the Refrigeration load shape.  See Table 11 for a list of all Building Types and Load Shapes.  See the KEMA report [31] for a more thorough discussion regarding the load shapes for this measure.

Table 11 Building Types and Load Shapes
	Building Type
	E3 Alt. Building Type
	Load Shape

	Assembly
	Assembly
	Refrigeration

	Grocery
	Grocery_Store
	Refrigeration

	Food Store
	Food_Store
	Refrigeration

	Restaurant - Fast-Food
	Fast_Food_Restaurant
	Refrigeration

	Restaurant - Sit-Down
	Sit_Down_Restaurant
	Refrigeration

	Retail - Multistory Large
	Large_Retail_Store
	Refrigeration

	Retail - Single-Story Large
	Large_Retail_Store
	Refrigeration

	Retail - Small
	Small_Retail_Store
	Refrigeration



[bookmark: _Toc214003096]Section 4. Base Case & Measure Costs
[bookmark: _MON_1399297811][bookmark: _Toc214003097]4.1 Base Case Cost
For this measure category, the base case cost is assumed to be zero because these are discretionary modifications (retrofit) to the customers’ existing equipment.  Their alternative is to make no changes to their existing system.
[bookmark: _Toc214003098]4.2 Measure Case Cost
The cost of the measure is from DEER11 Measure Cost Summary [215].
4.3 Gross and Incremental Measure Cost
4.3.1 Gross Measure Cost
For retrofits, gross measure cost is the full measure cost of the measure which includes material and labor. The cost of the measure is from DEER11 Measure Cost Summary [215].

High Efficiency Evaporator Fan Motor, Electronically Commutated (SHP to ECM) = $230.94 (material) + $73.65(labor) = $304.59 per motor 

According to the Department of Energy’s Energy Conservation Standards for Commercial Refrigeration Equipment [C], there is an average of 0.667 motors per linear foot of display case. This number was determined as follows:



Table 9 Motors Per Linear Foot of Display Case
	Fixture Type
	No. of Fans
	Power Consumption per Fan (W)
	Total Power (kW)
	Evaporator Fan (kW/ft) *
	Fixture Length (ft)
	Motors/ft

	Vertical Open – Reach In – Medium Temp
	6
	45
	0.27
	0.0225
	12
	0.50

	Vertical Open – Reach In – Low Temp
	14
	45
	0.63
	0.0525
	12
	1.167

	Horizontal Open – Reach In – Medium Temp
	4
	45
	0.18
	0.015
	12
	0.333

	Average
	0.667


	*Table D.2.8 DOE-2.2R Input Parameters for Modeled Display Cases




For Walk-Ins in PG&E Territory:
There is no DEER cost information on Permanent Split-Capacitor (PSC) to ECM conversion. Same cost of SHP to ECM was used in place on PSC to ECM conversion.

[bookmark: _Toc214003099]4.3.2 Incremental Measure Cost
For retrofit deemed measures, the Incremental Measure Cost (IMC) section is not intended to be used for reporting purposes, but rather to provide guidance in determining program level incentives only. The incremental measure cost can be calculated as follows:

[Equation 1]       ∆cost/unit:   
     
The IMC (∆cost/unit) is defined as the difference in costs between the base case equipment and the measure case equipment.  Installation labor costs are assumed to be the same. Since base case cost is zero, the IMC equals to GMC

IMC = GMC
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Appendix A – SCE/ED Application Types 
	SCE Program Type
	ED Application Type
	1st Baseline Savings
	2nd Baseline Savings
	1st Baseline Cost
	2nd Baseline Cost
	1st Baseline Life
	2nd Baseline Life

	New
	New Construction (Nc)
	Above Code/Standard
	N/A
	Incremental Cost
	N/A
	EUL
	0

	Replace on Burnout (ROB)
	Replace on Burnout (Rob)/Normal Replacement (NR)
	Above Code/Standard
	N/A
	Incremental Cost
	N/A
	EUL
	0

	Retrofit (RET)
	Early Replacement (ER)
	Above Cust. Existing
	Above Code/Standard
	Full Cost
	Incremental Cost
	RUL
	EUL-RUL

	Retrofit – First Baseline Only (REF)
	Early Replacement RUL (ErRul)
	Above Cust. Existing
	N/A
	Full Cost
	N/A
	EUL
	0

	Retrofit Add-on (REA)
	N/A
	Above Cust. Existing
	N/A
	Full Cost
	N/A
	EUL
	0
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