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[bookmark: _Toc214003082]Section 1. General Measure & Baseline Data
1.1 [bookmark: _Toc214003083]Measure & Delivery Description 
This work paper details the replacement of an existing T12 linear fluorescent lamp and Magnetic ballast with either a T8 or a T5 linear fluorescent lamp with Electronic ballast. 
THE DELIVERY METHODS:
· Financial Support – Direct Install
· Financial Support – Energy Efficiency Business rebate – Deemed

Table 1 below shows the lists of measures included in the work paper.

[bookmark: _Ref221413747][bookmark: _Toc212454190][bookmark: _Toc220125015]Table 1
Measure Descriptions
	Measure Description Classifications

	U6 (2)Lamps T12 to U6 (2)Lamps T8

	U6 (2)Lamps T12 to U6 (2)Lamps T8 with reflector

	U6 (2)Lamps T12 to U6 (2)Lamps IS RLO T8

	24" (1)Lamp T12 MB to 24" (1)Lamp T8 Premium IS RLO EB

	24" (2)Lamps T12 MB to 24" (2)Lamps T8 IS NLO EB

	24" (2)Lamps T12 MB to 24" (2)Lamps T8 Premium IS RLO EB

	24" (2)Lamps T12 MB to 22" (2)Lamps T5 EB

	24" (2)Lamps T12 MB to 24" (2)Lamps T8 IS NLO EB with reflector

	24" (1)Lamp T12 MB to 24" (1)Lamp T8 IS NLO EB (per lamp)

	24" (1)Lamp T12 MB to 22" (1)Lamp T5 EB (per lamp)

	36" (1)Lamp T12 MB to 36" (1)Lamp T8 IS NLO EB

	36" (1)Lamp T12 MB to 36" (1)Lamp T8 IS RLO EB

	36" (2)Lamps T12 MB to 36" (2)Lamps T8 Premium IS RLO EB

	36" (2)Lamps T12 MB to 34" (2)Lamps T5 Premium EB

	36" (1)Lamp T12 MB to 36" (1)Lamp T8 Premium IS RLO EB (per lamp)

	36" (1)Lamp T12 MB to 34" (1)Lamp T5 Premium EB (per lamp)

	72" (2)Lamps T12 to 72"(2)Lamps T8 IS EB

	96" (2)Lamps HO T12 MB to 96"(2)Lamps RLO T8 EB

	96"(1)Lamp T12 MB to 96"(1)Lamp T8 RLO IS EB (per lamp)

	48" (6)Lamps T12 to 48"(6)Lamps T8 Premium NLO EB

	96"(2)Lamps T12 MB to 48"(2)Lamps HO T8 IS EB

	48" (2)Lamps T12 MB to 48"(2)Lamps T8 Premium IS RLO EB

	48"(1)Lamp T12 MB to 48"(1)Lamp T8 NLO IS EB (per lamp)

	48" (2)Lamps T8Premium IS NLO EB to 48"(2)Lamps T8 28W Premium IS RLO EB

	48"(1)Lamp T12 MB to 46"(1)Lamp T5 NLO IS EB (per lamp)

	48"(2)Lamps T12 MB to 48"(2)Lamps High Performance T8 with Nema Premium High Efficiency EB

	48"(1)Lamp T12 MB to 48"(1)Lamp High Performance T8 with Nema Premium High Efficiency EB (per lamp)

	48" (3)Lamps T12 MB to 48"(3)Lamps T8 Premium IS RLO EB

	48" (4)Lamps T12 MB to 48"(4)Lamps T8 Premium IS RLO EB

	48" (1)Lamps T12 MB to 48"(1)Lamps T8 Premium IS RLO EB

	48" (3)Lamps T8Premium IS NLO EB to 48"(3)Lamps T8 28W Premium IS RLO EB

	48" (4)Lamps T8Premium IS NLO EB to 48"(4)Lamps T8 28W Premium IS RLO EB

	48" (1)Lamps T8Premium IS NLO EB to 48"(1)Lamps T8 28W Premium IS RLO EB

	

	



[bookmark: _Toc214003084]1.2 DEER Differences Analysis
The specific measures in this work paper are not included in the Database for Energy Efficient Resources (DEER) 2011 release.  Although the database contains similar interior lighting retrofit measures, the characteristics of lamps and ballasts covered by this work paper could not be matched to measures in DEER 2011.  Therefore, DEER values will not be used as the savings estimates.  The measure information was based on specific base case equipment, measures and operating parameters.  Table 2 summarizes applicable DEER interior lighting measures for this work paper.  

Table 2
Similar DEER Measures
	Measure 
	Similar DEER Measures
(References are DEER 2008)

	U-Tube Lamp
	None

	2-Ft Lamp
	None

	3-Ft Lamp
	None

	6-Ft Lamp
	None

	96"(2)Lamps HO T12 MB to 96"(2)Lamps RLO T8 EB
	OfS-wSDGE-vEx-bCA-eMS-mNE-ILtg-LFluor-Prim-Rpl-96in60wT12ESMg123w-96in59wT8ISREl98w

	48"(6)Lamps T12 to 48"(6)Lamps T8 Premium NLO EB
	None

	96"(2)Lamps T12 MB to 
48"(2)Lamps HO T8 Premium IS EB
	None

	48" (2)Lamps T12 MB to 48"(2)Lamps T8 Premium IS RLO EB
	OfS-wSCE-vSCx-bCA-eMS-mNE-ILtg-LFluor-Prim-Rtr-48in34wT12ESMg72w-48in2g32wT8PISNE154w



For a discussion of the appropriate effective useful life, see Section 1.4, and for a discussion of the appropriate net-to-gross ratio, see Section 1.5

[bookmark: _Toc214003087]1.3 Code Analysis 
2013 Title 24 change in Code requires four foot lamps to be T8 with electronic ballast.  

Lighting power densities (LPD) for spaces are regulated by Standards Table 146-C of California’s Title 24 Building Energy Efficiency Standard. However, these LPD requirements only apply when the entire fixture is altered or replaced within a given area. According to the Title 24 Standards for Indoor Lighting (Section 5.14, Page 5-81):

“Lighting alterations generally refers to replacing the entire luminaires, which includes the housing, lamps, ballasts, and louvers or lenses. Simply replacing the lamps and ballasts in an existing fixture is not considered a lighting alteration.”[endnoteRef:1] [1: 
  	Title 24 2005 Non-Residential Compliance Manual, Section 5.14 Additions & Alterations, March 2005, page 81.
] 


[bookmark: _Toc214003088]Thus, this measure is not affected by the alteration of above code requirements because the measure only involves replacing lamps and ballasts and is not replacing the housing of the existing fixture nor is it increasing the connected lighting load.

1.4 Measure Effective Useful Life and Remaining Useful Life
[bookmark: _Toc214003089]The effective useful life (EUL) for (2’, 3’, 6’, and 12’) Linear Fluorescent is calculated using the Rated Life of the Ballast and the hours of operation for the building type it is installed or 15 years (whichever is less).  DEER 2008 specifies 70,000 hours for non-residential linear fluorescent.  The calculation for “Retail, Single-story Large” market sector is shown below:


     EUL(Retail,Single-Story Large) = = 17.40 years 
     EUL =  15 YEARS

Table 3 summarizes Measure Case EUL’s.  

[bookmark: _Toc223507678]Table 3
Measure Case EUL’s
	Target Sector
	EUL (years)

	Agricultural
	15.0

	Assembly
	15.0

	Education - Primary School
	15.0

	Education - Secondary School
	15.0

	Education - Relocatable Classroom
	15.0

	Education - Community College
	15.0

	Education - University
	15.0

	Grocery
	15.0

	Food Store
	15.0

	Health/Medical - Hospital
	15.0

	Health/Medical - Nursing Home
	14.9

	Health/Medical - Clinic
	14.9

	Lodging - Hotel
	11.8

	Lodging - Guest Rooms
	15.0

	Lodging - Motel
	11.4

	Manufacturing - Bio/Tech
	10.0

	Manufacturing - Light Industrial
	15.0

	Industrial
	15.0

	Misc - Commercial
	15.0

	Office - Large
	15.0

	Office - Small
	15.0

	Restaurant - Fast-Food
	14.4

	Restaurant - Sit-Down
	14.5

	Retail - Multistory Large
	15.0

	Retail - Single-Story Large
	15.0

	Retail - Small
	15.0

	Storage - Conditioned
	15.0

	Storage - Unconditioned
	15.0

	Transportation - Communication - Utilities
	15.0

	Warehouse - Refrigerated
	14.5


Since 4’ T8 lamps become code baseline in 2013, Dual Baseline is required for 4’ lamps and ballasts. The RUL of these lamps is based upon 1/3 the life of the existing T12 lamp to be replaced.  The RUL, in years is calculated as (18000 hour lamp life/3/Target Sector Annual Burn Hours).  RUL and EUL-RUL are listed in the Table 3A, below for 4’ T8 Reduced wattage lamp installations
Table 3
Measure Case EUL-RUL and RUL for 4’ lamps and ballasts
	Target Sector
	EUL- RUL (years)
	RUL (years)

	Agricultural
	 
	 

	Assembly
	13
	2

	Education - Primary School
	15
	3

	Education - Secondary School
	15
	3

	Education - Relocatable Classroom
	 
	 

	Education - Community College
	15
	2

	Education - University
	15
	3

	Grocery
	15
	1

	Food Store
	 
	 

	Health/Medical - Hospital
	15
	1

	Health/Medical - Nursing Home
	14.9
	1

	Health/Medical - Clinic
	14.9
	 

	Lodging - Hotel
	11.8
	3

	Lodging - Guest Rooms
	 
	 

	Lodging - Motel
	11.4
	4

	Manufacturing - Bio/Tech
	10
	2

	Manufacturing - Light Industrial
	15
	2

	Industrial
	 
	 

	Misc - Commercial
	 
	 

	Office - Large
	15
	2

	Office - Small
	15
	2

	Restaurant - Fast-Food
	14.4
	1

	Restaurant - Sit-Down
	14.5
	1

	Retail - Multistory Large
	15
	2

	Retail - Single-Story Large
	15
	1

	Retail - Small
	15
	2

	Storage - Conditioned
	15
	2

	Storage - Unconditioned
	15
	2

	Transportation - Communication - Utilities
	 
	 

	Warehouse - Refrigerated
	14.5
	1



1.5 Net-to-Gross Ratios for Different Program Strategies
The recommended Net-To-Gross Ratios (NTGR) for this measure is shown on Table 4a below and were taken from DEER 2011.

[bookmark: OLE_LINK1]Table 4a
Net-To-Gross Ratio 
	Measure Name
	Delivery Method
	Target Market
	NTGR

	T8 and T5
Linear Fluorescent
	Downstream
	Pre Replace on Burnout 
	.7

	T8 and T5
Linear Fluorescent
	Direct Install
	All  Nonresidential
	.89



1.6 Time-of-Use Adjustment Factor
As directed by the CPUC in decision 06-06-063 dated June 29, 2006, time-of-use (TOU) adjustment factors are to be applied for residential A/C and commercial A/C (packaged and split-system direct-expansion cooling) measures only.   The specific TOU adjustment factors are inherent in the avoided-cost calculation performed in the E3 calculator.  In order to apply the TOU adjustment factor correctly to each measure, the following equation was used to calculate the “% Eligible for TOU AC Adjustment” value found in the summary table:



where kWAC  is the kW savings associated with the A/C unit, and kWTotal is the total kW savings for the sum of kW measures.  The %TOU for all measure in this work paper is zero since kWAC is equal to zero. 
[bookmark: _Toc214003090]Section 2. Energy Savings & Demand Reduction Calculations
2.1 Energy Savings Calculations

The base case fixture wattages were taken from the following:
1. Appendix B of the 2007 Standard Performance Contract (SPC) Program Manual.  




[bookmark: _Toc173768590][bookmark: _Toc191206349]
Table 5
Base Case Standard Fixture Wattage
	Fixture Code
	Lamp Code
	Ballast Type
	# of Lamps/Fixture
	Wattage/Fixture (W)

	FU2EE
	FU40T12/ES
	Mag-ES
	2
	72

	FU2EE
	FU40T12/ES
	Mag-ES
	2
	72

	FU2EE
	FU40T12/ES
	Mag-ES
	2
	72

	F21SS
	F20T12
	Mag-Std
	1
	28

	F22SS
	F20T12
	Mag-ES
	2
	56

	F22SS
	F20T12
	Mag-ES
	2
	56

	F22SS
	F20T12
	Mag-ES
	2
	56

	F22SS
	F20T12
	Mag-ES
	2
	56

	F24SS
	F20T12
	Mag-ES
	4
	112

	F31SS
	F30T12
	Mag-ES
	1
	46

	F31SS
	F30T12
	Mag-ES
	1
	46

	F32EE
	F30T12/ES
	Mag-ES
	2
	66

	F32EE
	F30T12/ES
	Mag-ES
	2
	66

	F62SE
	F72T12
	Mag-ES
	2
	122

	F62SE
	F72T12
	Mag-ES
	2
	122

	F82EE
	F96T12/ES
	Mag-ES
	2
	123

	F82EHE
	F96T12/HO/ES
	Mag-ES
	2
	207

	F82EE
	F96T12/ES
	Mag-ES
	2
	123

	F43EE
	F40T12/ES
	Mag-ES
	3
	115

	F43EE
	F40T12/ES
	Mag-ES
	3
	115

	F43EE
	F40T12/ES
	Mag-ES
	3
	115

	F43EE
	F40T12/ES
	Mag-ES
	3
	115

	F44ILL
	F32T8-STD
	IS EB NLO
	4
	112

	F44ILL-R
	F32T8-STD
	IS EB RLO
	4
	102

	F44EE
	F40T12/ES
	Mag-ES
	4
	144

	F44EE
	F40T12/ES
	Mag-ES
	4
	144

	F44EE
	F40T12/ES
	Mag-ES
	4
	144

	F44EE
	F40T12/ES
	Mag-ES
	4
	144

	F44EE
	F40T12/ES
	Mag-ES
	4
	144

	F44EE
	F40T12/ES
	Mag-ES
	4
	144

	F46EE
	F40T12/ES
	Mag-ES
	6
	216

	F46EE
	F40T12/ES
	Mag-ES
	6
	216

	F81EHS
	F96T12/HO/ES
	Mag-STD
	1
	112

	F82EE
	F96T12/ES
	Mag-STD
	2
	123

	F82EHE
	F96T12/HO/ES
	Mag-ES
	2
	207

	F42EE
	F40T12/ES
	Mag-ES
	2
	72

	F42EE
	F40T12/ES
	Mag-ES
	2
	72

	F42ILL
	F32T8-STD
	IS EB NLO
	2
	59

	F41ILL
	F32T8-STD
	IS EB NLO
	1
	31

	F43ILL
	F32T8-STD
	IS EB NLO
	3
	89



*Note: The energy savings for “per lamp” measures were calculated using 2-lamp/ballast configuration divided by 2.
  
The measure wattages were taken from manufacturer’s Product Catalog.  Table 6 shows the SPC fixture and lamp codes as well as the specific features and wattage of the measure fixture.  


Table 6
Measure Case Standard Fixture Wattage
	Fixture Code
	Lamp Code
	Ballast Type
	# of Lamps/Fixture
	Wattage/Fixture (W)

	FU2ILL
	FU31T8/6
	Electronic
	2
	59

	FU2ILL
	FU31T8/6
	Electronic
	2
	59

	FU2ILL-R
	FU31T8/6
	Electronic
	2
	52

	F21ILL/T2-R
	F17T8
	Electronic
	1
	14

	F221LL
	F17T8
	Electronic
	2
	33

	F22ILL-R
	F17T8
	Electronic
	2
	29

	F22PL
	F14T5
	Electronic
	2
	34

	F221LL
	F17T8
	Electronic
	2
	33

	F221LL
	F17T8
	Electronic
	2
	33

	REL-2P59-SC[endnoteRef:2] [2:   	The information on the 72 inch, 2-lamp fixture was taken from manufacturer’s catalog “Advance Transformer Lighting Fixture”

] 

	F72T8
	Electronic-PREM
	2
	90

	F81ILL-R
	F96T8
	Electronic
	1
	57

	F82ILL-R
	F96T8
	Electronic
	2
	98

	F42ILL-R
	F32T8-PREM
	Electronic-PREM-R
	2
	48

	F42ILL
	F32T8-PREM
	Electronic-PREM
	2
	54

	F42ILL
	F32T8-PREM
	Electronic-PREM
	2
	54

	F42ILL
	F32T8-PREM
	Electronic-PREM
	2
	54

	F42ILL-R
	F32T8-PREM
	Electronic-PREM-R
	2
	48

	F42ILL-R
	F32T8-PREM
	Electronic-PREM-R
	2
	48

	F42ILL-R
	F32T8-PREM
	Electronic-PREM-R
	2
	48

	F42ILL
	F32T8-STD
	Electronic
	2
	Deleted

	F42ILL
	F32T8-STD
	Electronic
	2
	Deleted

	F42ILL
	F32T8-STD
	Electronic
	2
	Deleted

	None
	None
	Elec-Dim.[endnoteRef:3] [3:  	Manufacturer Product Sheet
		
] 

	2
	72

	F42ILL
	F32T8-PREM
	Elec- Prem
	2
	54

	F44ILL
	F32T8- PREM
	Electronic
	4
	112

	F46LL
	F32T8-PREM
	Elec-Prem
	6
	182

	F42LL-H
	F32T8-PREM
	Electronic
	2
	70

	F42ILL-H
	F32T8-PREM
	Electronic
	2
	65

	F44ILL-R
	F32T8-PREM
	Elec-PREM-R
	4
	94

	QHE 2X32T8/UNV ISL-SC[endnoteRef:4] [4:  	T8 lamp and ballast must be a qualified product listed in the CEE website (http://www.cee1.org/com/com-lt/lamps-ballasts.xls).
 ] 

	FO32/850XPS/ECO3
	Electronic
	2
	48

	F42WLL-R
	F28T8-PREM-ES
	Elec-PREM-R
	2
	42

	F42WLL-R
	F28T8-PREM-ES-Nom w/lamp 25
	Elec-Prem
	2
	40

	F41WLL-R
	F28T8-PREM-ES
	Elec-PREM-R
	1
	21

	F43WLL-R
	F28T8-PREM-ES
	Elec-PREM-R
	3
	63

	F44WLL-R
	F28T8-PREM-ES
	Elec-PREM-R
	4
	84

	F41WLL-R
	F28T8-PREM-ES-Nom w/lamp 25
	Elec-PREM-R
	1
	20

	F43WLL-R
	F28T8-PREM-ES-Nom w/lamp 25
	Elec-PREM-R
	3
	26

	F44WLL-R
	F28T8-PREM-ES-Nom w/lamp 25
	Elec-PREM-R
	4
	79


*Note: The energy savings for “per lamp” measures were calculated using 2-lamp/ballast configuration divided by 2.  

The ΔWatts is the difference in wattage from the base case to the measure as shown in Equation 1 and on Table 7.  Table Refer to the embedded excel spreadsheet in the attachment section for the detailed lighting calculation.

ΔWatts = Base Case Wattage - Measure Wattage = 72 – 59 = 13 Watts                       Equation 1



Table 7
Wattage Reduction from Base Case to Measure
	Measure Description Classifications
	Base Case Fixture Wattage
	Measure Case Fixture Wattage
	Delta Watts

	U6 (2)Lamps T12 to U6 (2)Lamps T8
	72
	59
	13

	U6 (2)Lamps T12 to U6 (2)Lamps T8 with reflector
	72
	59
	13

	U6 (2)Lamps T12 to U6 (2)Lamps IS RLO T8
	72
	52
	20

	24" (1)Lamp T12 MB to 24" (1)Lamp T8 Premium IS RLO EB
	28
	14
	14

	24" (2)Lamps T12 MB to 24" (2)Lamps T8 IS NLO EB
	56
	33
	23

	24" (2)Lamps T12 MB to 24" (2)Lamps T8 Premium IS RLO EB
	56
	29
	27

	24" (2)Lamps T12 MB to 24" (2)Lamps T5 EB
	56
	34
	22

	24" (2)Lamps T12 MB to 24" (2)Lamps T8 IS NLO EB with reflector (See NOTE 2 below)
	56
	33
	23

	24" (1)Lamp T12 MB to 24" (1)Lamp T8 IS NLO EB (per lamp)
	(see attached calculation template)*

	24" (1)Lamp T12 MB to 24" (1)Lamp T5 EB (per lamp)
	(see attached calculation template)*

	36" (1)Lamp T12 MB to 36" (1)Lamp T8 IS NLO EB
	46
	26
	20

	36" (1)Lamp T12 MB to 36" (1)Lamp T8 IS RLO EB
	46
	27
	19

	36" (2)Lamps T12 MB to 36" (2)Lamps T8 Premium IS RLO EB
	66
	46
	20

	36" (2)Lamps T12 MB to 36" (2)Lamps T5 Premium IS RLO EB
	66
	48
	18

	36" (1)Lamp T12 MB to 36" (1)Lamp T8 Premium IS RLO EB (per lamp)
	(see attached calculation template)*

	36" (1)Lamp T12 MB to 36" (1)Lamp T5 Premium IS RLO EB (per lamp)
	(see attached calculation template)*

	72"(2)Lamps T12 to 72"(2)Lamps T8 IS EB
	122
	90
	32

	96"(2)Lamps HO T12 MB to 96"(2)Lamps RLO T8 EB
	207
	98
	109

	96"(1)Lamp T12 MB to 96"(1)Lamp T8 RLO IS EB (per lamp)
	(see attached calculation template)*

	48"(6)Lamps T12 to 48"(6)Lamps T8 Premium NLO EB
	216
	182
	34

	96"(2)Lamps T12 MB to 48"(2)Lamps HO T8 IS EB
	123
	65
	58

	48" (2)Lamps T12 MB to 48"(2)Lamps T8 Premium IS RLO EB
	72
	42
	30

	Code 48" (2)Lamps T8Prem IS EB NLO to 48"(2)LampsF28 T8 Premium IS RLO EB
	59
	42
	17

	Code 48" (2)Lamps T8Prem IS EB NLO to 48"(2)LampsF28 (25W lamp) T8 Premium IS NLO EB
	59
	44
	15

	46"(1)Lamp T5HO IS EB to 46"(1)Lamp Reduced 51W T5HO IS EB
	54
	51
	3

	46"(2)Lamps T5HO IS EB to 46"(2)Lamps Reduced 51W T5HO IS EB
	116
	109
	7

	46"(3)Lamps T5HO IS EB to 46"(3)Lamps Reduced 51W T5HO IS EB
	187
	176
	11

	46"(4)Lamps T5HO IS EB to 46"(4)Lamps Reduced 51W T5HO IS EB
	234
	218
	16

	46"(1)Lamp T5HO IS EB to 46"(1)Lamp Reduced 49W T5HO IS EB
	54
	49
	5

	46"(2)Lamps T5HO IS EB to 46"(2)Lamps Reduced 49W T5HO IS EB
	116
	106
	10

	46"(3)Lamps T5HO IS EB to 46"(3)Lamps Reduced 49W T5HO IS EB
	187
	172
	15

	46"(4)Lamps T5HO IS EB to 46"(4)Lamps Reduced 49W T5HO IS EB
	234
	214
	20

	48"(1)Lamp T12 MB to 48"(1)Lamp T8 NLO IS EB (per lamp)
	See workpaper WPSDGENRLG0999

	48"(1)Lamp T12 MB to 46"(1)Lamp T5 NLO IS EB (per lamp)
	See workpaper WPSDGENRLG0999

	48"(1)Lamp T8 IS EB to 48"(1)Lamp Reduced 25W T8 IS EB (per lamp)
	See workpaper WPSDGENRLG0999

	48"(1)Lamp T8 IS EB to 48"(1)Lamp Reduced 28W T8 IS EB (per lamp)
	See workpaper WPSDGENRLG0999

	46"(1)Lamp T5HO IS EB to 46"(1)Lamp Reduced 49W T5HO IS EB (per lamp)
	See workpaper WPSDGENRLG0999

	46"(1)Lamp T5HO IS EB to 46"(1)Lamp Reduced 51W T5HO IS EB (per lamp)
	See workpaper WPSDGENRLG0999

	48"(1)Lamps T12 MB to 48"(1)28 Watt Premium Lamps w/ RLO IS EB
	See workpaper WPSDGENRLG0999

	48"(2)Lamps T12 MB to 48"(2)28 Watt Premium Lamps w/ RLO IS EB
	See workpaper WPSDGENRLG0999

	48"(3)Lamps T12 MB to 48"(3)28 Watt Premium Lamps w/ RLO IS EB
	See workpaper WPSDGENRLG0999

	48"(4)Lamps T12 MB to 48"(4)28 Watt Premium Lamps w/ RLO IS EB
	See workpaper WPSDGENRLG0999

	48"(1)Lamps T12 MB to 48"(1)25 Watt Premium Lamps w/ RLO IS EB
	See workpaper WPSDGENRLG0999

	48"(2)Lamps T12 MB to 48"(2)25 Watt Premium Lamps w/ RLO IS EB
	See workpaper WPSDGENRLG0999

	48"(3)Lamps T12 MB to 48"(3)25 Watt Premium Lamps w/ RLO IS EB
	See workpaper WPSDGENRLG0999

	48"(4)Lamps T12 MB to 48"(4)25 Watt Premium Lamps w/ RLO IS EB
	See workpaper WPSDGENRLG0999

	48"(1)Lamps T8 NLO EB to 48"(1)28 Watt Premium Lamps w/ RLO IS EB
	See workpaper WPSDGENRLG0999

	48"(2)Lamps T8 NLO EB to 48"(2)28 Watt Premium Lamps w/ RLO IS EB
	See workpaper WPSDGENRLG0999

	48"(3)Lamps T8 NLO EB to 48"(3)28 Watt Premium Lamps w/ RLO IS EB
	See workpaper WPSDGENRLG0999

	48"(4)Lamps T8 NLO EB to 48"(4)28 Watt Premium Lamps w/ RLO IS EB
	See workpaper WPSDGENRLG0999

	48"(1)Lamps T8 NLO EB to 48"(1)25 Watt Premium Lamps w/ RLO IS EB
	See workpaper WPSDGENRLG0999

	48"(2)Lamps T8 NLO EB to 48"(2)25 Watt Premium Lamps w/ RLO IS EB
	See workpaper WPSDGENRLG0999

	48"(3)Lamps T8 NLO EB to 48"(3)25 Watt Premium Lamps w/ RLO IS EB
	See workpaper WPSDGENRLG0999

	48"(4)Lamps T8 NLO EB to 48"(4)25 Watt Premium Lamps w/ RLO IS EB
	See workpaper WPSDGENRLG0999


*Note: The energy savings for “per lamp” measures were calculated using 2-lamp/ballast configuration divided by 2.  
The energy savings estimates are based upon the DEER methodology for Express Efficiency (EEBR) type programs[endnoteRef:5].  The "unit" referenced in the equation below is a fixture.   [5:  	Itron Inc., “2004-2005 Database for Energy Efficient Resources (DEER) Update Study, Final Report”, December 2005, pages 3-6 [2004-05 DEER Update Final Report-Wo.pdf]] 

Equation 2 illustrates the energy savings estimation methodologies used to calculate Non-CFL interior lighting measures.


[bookmark: _Ref178767441]     Equation 2


The annual energy savings are based on DEER Annual Operating Hours, and Energy Interactive Effects by Building Type for Non-CFL Lighting[endnoteRef:6] for each market sector.  Energy interactive effects are the additional savings resulting from the reduced air conditioning load because of the reduction in internal heat gains from the more efficient lighting system.   [6:   	Ibid, pages 3-9.] 


[bookmark: _Toc181721081]2.2 Demand Reduction Estimation Methodologies

The demand reduction estimates are based upon the DEER methodology for Express Efficiency type programs[endnoteRef:7].   [7:  	Ibid, pages 3-6.] 


      Equation 4

[bookmark: _Toc214003093]2.3 Gas Energy Saving Estimation

Only losses in Gas savings are associated with these measures.


Gas Savings = (∆Watts/unit) x (annual hours of use) x (3.413 BTU/Watt hours) x Interactive Effects   Equation 3
	                                                          100,000 (BTU/Therm) 

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 for some sectors are available.  

The closest load shape chosen for this measure is the DEER:Indoor_Non-CFL_Ltg which applies to all Target Sectors.  Table 8 shows the list of all Building Types, Alternate Buildings and Load Shapes.   






Table 8
Target Sectors and Load Shapes
	Building Type (Actual)
	Building (Alternate)
	Load Shape

	Agricultural
	NON_RES
	DEER:Indoor_Non-CFL_Ltg

	Assembly
	NON_RES
	DEER:Indoor_Non-CFL_Ltg

	Education - Primary School
	NON_RES
	DEER:Indoor_Non-CFL_Ltg

	Education - Secondary School
	NON_RES
	DEER:Indoor_Non-CFL_Ltg

	Education - Relocatable Classroom
	NON_RES
	DEER:Indoor_Non-CFL_Ltg

	Education - Community College
	NON_RES
	DEER:Indoor_Non-CFL_Ltg

	Education - University
	NON_RES
	DEER:Indoor_Non-CFL_Ltg

	Grocery
	NON_RES
	DEER:Indoor_Non-CFL_Ltg

	Food Store
	NON_RES
	DEER:Indoor_Non-CFL_Ltg

	Health/Medical - Hospital
	NON_RES
	DEER:Indoor_Non-CFL_Ltg

	Health/Medical - Nursing Home
	NON_RES
	DEER:Indoor_Non-CFL_Ltg

	Health/Medical - Clinic
	NON_RES
	DEER:Indoor_Non-CFL_Ltg

	Lodging - Hotel
	NON_RES
	DEER:Indoor_Non-CFL_Ltg

	Lodging - Guest Rooms
	NON_RES
	DEER:Indoor_Non-CFL_Ltg

	Lodging - Motel
	NON_RES
	DEER:Indoor_Non-CFL_Ltg

	Manufacturing - Bio/Tech
	NON_RES
	DEER:Indoor_Non-CFL_Ltg

	Manufacturing - Light Industrial
	NON_RES
	DEER:Indoor_Non-CFL_Ltg

	Industrial
	NON_RES
	DEER:Indoor_Non-CFL_Ltg

	Misc - Commercial
	NON_RES
	DEER:Indoor_Non-CFL_Ltg

	Office - Large
	NON_RES
	DEER:Indoor_Non-CFL_Ltg

	Office - Small
	NON_RES
	DEER:Indoor_Non-CFL_Ltg

	Restaurant - Fast-Food
	NON_RES
	DEER:Indoor_Non-CFL_Ltg

	Restaurant - Sit-Down
	NON_RES
	DEER:Indoor_Non-CFL_Ltg

	Retail - Multistory Large
	NON_RES
	DEER:Indoor_Non-CFL_Ltg

	Retail - Single-Story Large
	NON_RES
	DEER:Indoor_Non-CFL_Ltg

	Retail - Small
	NON_RES
	DEER:Indoor_Non-CFL_Ltg

	Storage - Conditioned
	NON_RES
	DEER:Indoor_Non-CFL_Ltg

	Storage - Unconditioned
	NON_RES
	DEER:Indoor_Non-CFL_Ltg

	Transportation - Communication - Utilities
	NON_RES
	DEER:Indoor_Non-CFL_Ltg

	Warehouse - Refrigerated
	NON_RES
	DEER:Indoor_Non-CFL_Ltg


[bookmark: _Toc214003096]
Section 4. Base Case & Measure Costs
For Direct Install measures:

SDGE directly utilizes one or more contractors as part of the program.  The actual cost can vary by contractor, the date in which the work occurred, and by the volume of business.  Contractor costs are confidential information and are based upon contractually agreed upon pricing as established in their purchase order with SDGE; thus, the SDGE program tracking system is the only source for this data.  Thus, the costs discussed in sections below apply to Downstream Incentive Rebate programs only.
[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 Gross Measure Cost
Retrofit
For this measure category, the gross measure cost is defined as the cost incurred to install the energy efficient measure. The gross cost includes both the equipment cost and all associated labor cost to install the measure.  For retrofit measures the gross measure cost is used for reporting in the cost effectiveness calculations.  In the current E3 calculator this value is insert into the column titled “Gross Measure Cost ($/unit)”. 

The Measure Costs were taken from contractor’s estimated pricing, except for the 8-ft fixtures which was taken directly from DEER cost spreadsheet (DEER cost case ID 96in59wT8ISREl98w).  Costs for the 2-ft and 3-ft [endnoteRef:8] fixtures, and the 4-ft 3 fixtures are shown in the reference section.    All product prices represent costs to the installer which include 40% mark up cost to end-users.  Labor costs were based on SCE engineering judgment and are shown on the attached excel spreadsheet.3  Table 9 shows for the summary of Gross Measure Cost for Down-stream measures only. [8:  	2ft and 3ft estimated measure cost


9 	Measure savings provided in workpaper WPSDGE NRLG0999 (provided under separate cover).] 





Table 9
Summary of Gross Measure Cost
	[bookmark: _Toc214003099]Measure Description
	Qty Of Lamp(s)
	Lamp(s)
($)
	Electronic Ballast(s) 
($)
	Labor Cost 
($)
	Gross Measure Cost      
($)

	24" (2)Lamps T12 MB to 24" (2)Lamps T8 Premium IS RLO EB
	2
	6.72
	22.09
	18.24
	47.05

	24" (2)Lamps T12 MB to 24" (2)Lamps T5 EB
	2
	17.50
	108.01
	18.24
	143.75

	24" (1)Lamp T12 MB to 24" (1)Lamp T8 IS NLO EB (per lamp)
	(see attached calculation template)

	24" (1)Lamp T12 MB to 24" (1)Lamp T5 EB (per lamp)
	(see attached calculation template)

	36" (2)Lamps T12 MB to 36" (2)Lamps T8 Premium IS RLO EB
	2
	6.72
	22.09
	18.24
	47.05

	36" (2)Lamps T12 MB to 36" (2)Lamps T5 Premium IS RLO EB
	2
	17.50
	109.90
	18.24
	145.64

	36" (1)Lamp T12 MB to 36" (1)Lamp T8 Premium IS RLO EB (per lamp)
	(see attached calculation template)

	36" (1)Lamp T12 MB to 36" (1)Lamp T5 Premium IS RLO EB (per lamp)
	(see attached calculation template)

	96"(1)Lamp T12 MB to 96"(1)Lamp T8 RLO IS EB (per lamp)
	(see attached calculation template)

	46"(1)Lamp T5HO IS EB to 46"(1)Lamp Reduced 49W T5HO IS EB (per lamp)
	(see attached calculation template)

	46"(1)Lamp T5HO IS EB to 46"(1)Lamp Reduced 51W T5HO IS EB (per lamp)
	(see attached calculation template)

	48"(2)Lamps T12 MB to 48"(2)Lamps High Performance T8 with Nema Premium High Efficiency EB
	2
	4.14
	22.19
	18.24
	44.57

	48"(1)Lamp T12 MB to 48"(1)Lamp High Performance T8 with Nema Premium High Efficiency EB (per lamp)
	(see attached calculation template)



4.3 Incremental Measure Cost 

[bookmark: _Toc214003102]The Full Measure Cost was set equal to the Incremental Measure Cost.  See Table 9.




Attachments
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. ADVANCE

Electrical Specifications

REL-2P59-SC

Brand Name

STANDARD ELEC

Ballast Type

Electronic

Starting Method

Instant Start

Lamp Connection

Parallel

Input Voltage

120

Revised 02/22/2008

)

Input Frequency |60 HZ
Status | Active
Lamp Type Num. Rated Min. Start Input Input Ballast | MAX | Power MAX Lamp B.E.F.
of Lamp Watts | Temp (°F/C) Current Power Factor | THD | Factor Current
Lamps (Amps) (ANSI Watts) % Crest Factor
F72T8 1 46 32/00 0.54 58 1.15 20 0.98 1.6 1.98
* F72T8 2 46 32/00 0.79 90 0.90 20 0.98 1.6 1.00
Wiring Diagram Enclosure
WHITE —
BLACK ] BALLAST ey
— RED —
—=
l—+ LAMP
LINE
L 4 LAMP |
Diag. 64-b
The wiring diagram that appears above is for
the lamp type denoted by the asterisk (*) ) )
Enclosure Dimensions
. OverAll (L) Width (W) Height (H)] Mounting (M)
Standard Leaq Length (inches) 950" 17 118" 8.90"
in.,__cm. in.| _cm. 91/2 17/10 1.9/50 8 9/10
Black| 22| 55.9 Yellow/Blue 0 24.1cm 43 cm 3cm 22.6 cm
White 22| 55.9 Blue/White 0
Blue 46| 116.8 Brown 0
Red 70| 177.8 Orange 0
Yellow 0 Orange/Black 0
Gray 0 Black/White 0
Violet 0 Red/White 0

®

Data is based upon tests performed by Advance Transformer in a controlled environment and representative of relative performance. Actual performance
can vary depending on operating conditions. Specifications are subject to change without notice. All specifications are nominal unless otherwise noted.

ADVANCE
O'HARE INTERNATIONAL CENTER - 10275 WEST HIGGINS ROAD - ROSEMONT, IL 60018

Corporate Offices: Phone: 800-322-2086

Customer Support/Technical Service: Phone: 800-372-3331 - Fax: 630-307-3071






A REL-2P59-SC
=N Brand Name | STANDARD ELEC

ok ADVANCE Ballast Type |Electronic
Starting Method | Instant Start

Lamp Connection |Parallel

Electrical Specifications Input Voltage |120
Input Frequency |60 HZ
Notes: Status | Active

Section | - Physical Characteristics
1.1 Ballast shall be physically interchangeable with standard electromagnetic or standard electronic ballasts, where applicable.
1.2 Ballast shall be provided with integral leads color-coded per ANSI C82.11.

Section Il - Performance Requirements
2.1 Ballast shall be (Instant or Rapid) Start.

2.2 Ballast shall provide Independent Lamp Operation (ILO) for Instant Start ballasts allowing remaining lamp(s) to maintain full light output
when one or more lamps fail.

2.3 Ballast shall contain auto restart circuitry in order to restart lamps without resetting power.

2.4 Ballast shall operate from 60 Hz input source of 120V, 277V or 347V as applicable with sustained variations of +/- 10% (voltage and
frequency) with no damage to the ballast.

2.5 Ballast shall be high frequency electronic type and operate lamps at a frequency between 20 kHz and 30 kHz or above 42 kHz to avoid
interference with infrared devices and eliminate visible flicker.

2.6 Ballast shall have a Power Factor greater than 0.98 for primary lamp.

2.7 Ballast shall have a minimum ballast factor for primary lamp application as follows: 0.75 for Low Watt, 0.85 for Normal Light Output, and
1.20 for High Light.

2.8 Ballast shall provide for a Lamp Current Crest Factor of 1.7 or less in accordance with lamp manufacturer recommendations.

2.9 Ballast input current shall have Total Harmonic Distortion (THD) of less than 20% for Standard models (with the exception of the VEL-
3P32-HL-SC which has a THD of <10%) and THD of less than 10% for Centium models when operated at nominal line voltage with primary

lamp.
2.10 Ballast shall have a Class A sound rating for all 4-foot lamps and smaller.
2.11 Ballast shall have a minimum starting temperature of [-18C (OF) for standard T8 lamps, 10C (50F) for T8/HO, standard T12,

Slimline T12 and Long Twin Tube lamps, 0C (32F) for Slimline T8, -29C (-20F) for T12/HO lamps,] for primary lamp application. Ballast shall
have a minimum starting temperature of 60F (16C) for energy-saving T8 and T12 lamps.
2.12 Ballast shall tolerate sustained open circuit and short circuit output conditions without damage.

Section Il - Regulatory Requirements
3.1 Ballast shall not contain any Polychlorinated Biphenyl (PCB).

3.2 Ballast shall be Underwriters Laboratories (UL) listed, Class P and Type 1 Outdoor; and Canadian Standards Association (CSA) certified
where applicable.

3.3 Ballast shall comply with ANSI C62.41 Category A for Transient protection.
3.4 Ballast shall comply with ANSI C82.11 where applicable.

3.5 Ballast shall comply with the requirements of the Federal Communications Commission (FCC) rules and regulations, Title 47 CFR part 18,
Non-Consumer (Class A) for EMI/RFI (conducted and radiated).

Section IV - Other
4.1 Ballast shall be manufactured in a factory certified to ISO 9002 Quality System Standards.

4.2 Ballast shall carry a five-year warranty from date of manufacture against defects in material or workmanship, including replacement, for
operation at a maximum case temperature of 70C.

4.3 Manufacturer shall have a fifteen-year history of producing electronic ballasts for the North American market.

NOTE: The use of Optanium (IOP) and ICN-2P32-N models is recommended to reduce striation in energy-saving T8 lamps (25W, 28W or 30W).





Remote or tandem wiring of energy-saving T8 lamps (25W, 28W or 30W) is only recommended for Optanium (IOP) models.

Revised 02/22/2008 SP o

®

Data is based upon tests performed by Advance Transformer in a controlled environment and representative of relative performance. Actual performance can vary
depending on operating conditions. Specifications are subject to change without notice. All specifications are nominal unless otherwise noted.

ADVANCE
O'HARE INTERNATIONAL CENTER - 10275 WEST HIGGINS ROAD
ROSEMONT, ILLINOIS 60018
TELEPHONE: (847) 390-5000 FAX: (847) 390-5109
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[image: image1.jpg]Energy savings of up to 50% compared to
T-12 fluorescent lamps

Easy to install—no electrician required

Also adaptable to -8 installations with a simple
wired connection

One way and two way wireless control design

Dim everything from a single fixture to an
entire facility

A practical solution for load curtailment programs

User-Iriendly software interface for
Internet/Intranet enabled dimming control

Customized software meets any requirements
for multiple level facility control

Handheld controliers as well as daylight and
occupancy sensor controls available You can be sure...if it's Westinghouse @
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RetroLUX" T-5 Retrofit System

Ordering Code
Ballast Type

Starting Method
Input frequency
Rated Lamp Wattage
Min. Start Temp.

Max. Input Current
@120/ 277V

Input Power

Max. THD%

Power Factor

Rated Lamp Wattage
Initial Lumens @ 35°C
Mean Lumens @ 35°C
Lamp Length

Nominal Length

Color rendering Index
Rated Average Life

Color Temperature

64770

Dimming ballast
Programmed Pre-heat
60 Hz

28W

32°F(0°C)

0.62/0.27 Amp.

2W
<20%
>0.95

2900

2726

1149 mm
1200 mm

85

20,000 Hrs.
4000K / 4100K

All readings are at 100% brightness with standard
magnetic ballast in circuit. RetroLUX™ comes standard
with 4100K T-5 28 watt lamp pre-fitted. Lamp is also
available in other color temperatures.

AR
£

A

47.20 4520

4775

“ All dimensions are in inches

Lamp dimensions

[
I A

A B

D

45.24 4542

063

“All dimensions are in inches

call us at 973-485-0073 to order or for more info!

You can be sure...f s Westinghouse @
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