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	Applicable Measure Codes:
	F142

	Measure Description: 
	Commercial Rack Oven - Gas

	Energy Impact Common Units: 
	Each  

	Base Case Description:
	Source: PG&E Calculations, Existing Rack Oven

	Base Case Energy Consumption: 
	Source: PG&E Calculations  5,405 Therms per year

	Measure Energy Consumption:

	Source: PG&E Calculations 3,301 Therms per year

	Energy Savings 
(Base Case – Measure):
	Source: PG&E Calculations 2,104 Therms per year

	Costs Common Units: 
	Source: PG&E Calculations per Rack Oven

	Base Case Equipment Cost ($/unit):

	Source: PG&E Calculations $12,513

	Measure Equipment Cost ($/unit): 
	Source: PG&E Calculations $16,641

	Gross Measure Cost ($/unit)
	Source: PG&E Calculations $16,641

	Measure Incremental Cost ($/unit): 
	Source: PG&E Calculations $4,128
ROB, NC = measure equipment cost – base case equipment cost


	Effective Useful Life (years): 
	Source: DEER 2014 12 years www.deeresources.com


	Measure Application Type:
	Replace on Burnout (ROB), or New Construction (NC). 

	Net-to-Gross Ratios: 
	Source: DEER 2014 Com Default > 2yrs

	Important Comments:
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[bookmark: _Toc387835521]Section 1. General Measure & Baseline Data
[bookmark: _Toc304800202][bookmark: _Toc324318338][bookmark: _Toc324340482][bookmark: _Toc387835522]1.1 Product Measure Description & Background
Catalog Description – This work paper documents the rationale for the Energy Efficient Commercial Rack Oven (Gas) measures as listed in the Commercial Food Service Catalog. The Commercial Food Service Catalog is part of Pacific Gas and Electric Company’s Customer Energy Efficiency Program. PG&E offers incentives to non-residential customers for installing qualifying lighting, refrigeration, air-conditioning, food service, and agricultural equipment. 

F142: The tested commercial rack oven must meet or exceed baking energy efficiency of ≥ 50% utilizing ASTM Standard F2093[endnoteRef:1].  [1: 1American Society for Testing and Materials. Standard Test Method for the Performance of Rack Ovens. ASTM Designation F2093, in Annual Book of ASTM Standards, West Conshohocken, PA.

2SPTdata_format-v0.97.xls from  DEER Database for Energy-Efficient Resources; Version 2011 4.01 found at: http://www.deeresources.com/2011 Under: DEER2011 Update Documentation linked at: DEER2011 Database Format  Tab: (Implementation) Cells: (C225-C229)
 
3Fisher-Nickel, inc., D. Fisher, et al., 2002. Commercial Cooking Appliance Technology Assessment. Food Service Technology Center Report 5011.02.26, pp. 7-1 to 7-31.

4EUL_Summary_10-1-08.xls from  DEER Database for Energy-Efficient Resources; Version 2011 4.01 found at: http://www.deeresources.com/2011 Under: DEER2011 Update Documentation linked at: EUL/RUL Values Cells: (D82)

5 DEER2011_NTGR_2012-05-16.xls from  DEER Database for Energy-Efficient Resources; Version 2011 4.01 found at: http://www.deeresources.com/2011 Under: DEER2011 Update Documentation linked at: DEER2011 Update Net-To-Gross table Cells: (T56,U56)

6 AutoQuotes electronic catalog for foodservice equipment and supplies http://www.aqnet.com/ . American Society for Testing and Materials. Standard Test Method for the Performance of Rack Ovens. ASTM Designation F2093, in Annual Book of ASTM Standards, West Conshohocken, PA.
] 



Program Restrictions and Guidelines
This measure includes new commercial gas rack ovens that meet the qualifications listed in Table 1. Used or rebuilt equipment is not eligible. Customers must provide proof that the appliance has a cooking-energy efficiency that meets the requirements in Table 1. 


Terms and Conditions: The rebate for measure code F142 is down-stream, provided to the customer at the time of installation upon receipt of application and invoice.  This is not a Direct install program.
	
[bookmark: _Toc326744872]Table 1 Energy Efficiency Requirements for Commercial Rack Ovens.
	Measure Code
	Rack oven Type
	Cooking-Energy Efficiency*

	F142
	Rack Ovens (Gas)
	≥ 50%

	
	
	


*Based on the heavy-load test in ASTM F2093


Market Applicability: This measure is applicable to any commercial cooking application, including (but not limited to) casual dining and quick service restaurants, hotels, motels, schools, colleges and recreational facilities. The rebate for measure code F142 is down-stream, provided to the customer at the time of installation upon receipt of application and invoice.  This is not a Direct install program.

[bookmark: _Toc387835523]1.2 Product Technical Description
[bookmark: _Toc387835524][bookmark: _Toc304800203][bookmark: _Toc324318339][bookmark: _Toc324340483]Commercial ovens are the most widely used appliances in the food service industry. Many food service operations rely heavily on the versatility of ovens. Operators can cook varieties of foods in large quantities with a single appliance. An oven can be simply described as a fully enclosed, insulated chamber used to heat food. With competition rising among equipment manufacturers, new designs that incorporate timesaving features via sophisticated control packages are being introduced.

[bookmark: _Toc387835525]Rack ovens offer high volume production and even baking in a relatively compact footprint. A single rack oven typically accommodates 15 pans of product at a time, effectively replacing three standard full-size convection ovens. These large capacity ovens fill the requirements of high-volume retail and baking operations. They are also ideal for reheating (“rethermalizing”) many products prepared in cook/chill systems as well as baking and roasting. The rack oven is capable of producing thousands of identical products or many diverse menu items within the same cooking cavity. 
[bookmark: _Toc387835526]Rack oven performance is determined by applying the ASTM Standard Test Method for the Performance of Rack Ovens (F2093). The ASTM standard test method is considered to be the industry standard for quantifying the efficiency and performance of rack ovens. 

[bookmark: _Toc387835527]1.3 Measure Application Type 



The DEER 2014 Ex Ante Database Format defines the terms as follows:

[bookmark: _Toc324427642][bookmark: RANGE!B222]Table 2 Measure Application Type[endnoteRef:2] [2: The DEER Measure Cost Data Users Guide found on www.deeresources.com under DEER2011 Database Format hyperlink, DEER2011 for 13-14, spreadsheet SPTdata_format-V0.97.xls.] 

Identifies the measure application type in the Measure Implementation table in DEER2014.
	Code
	Description
	Comment

	ER
	Early retirement
	Measure is more efficient than code/std; Dual baseline, full measure costs required

	ROB
	Replace on Burnout
	Single baseline (above code), incremental or full costs

	NC
	New Construction
	
Single baseline (above code), incremental or full costs

	REA
	Retrofit Add On
	Single baseline (above pre-existing), full measure costs required



Since there are no EM&V studies on the useful life of rack ovens and it is regular practice in the commercial foodservice industry to purchase equipment only when it is needed (e.g., replacement or additional capacity), Therefore his measure is focused on ROB and NC applications only. 

[bookmark: _Toc304800204][bookmark: _Toc324318340][bookmark: _Toc324340484][bookmark: _Toc387835528]1.4 Product Base Case and Measure Case Data
This Work Paper uses ASTM Standard Test Method for the Performance of Commercial Rack Ovens (F2093) for calculation of energy use and demand, based on testing in an approved and qualified laboratory. In the absence of mandatory regulations for testing commercial rack ovens, there is little incentive on the part of equipment manufacturers to have their baseline equipment tested. Therefore, the ASTM performance parameters for baseline equipment were drawn from a sample of economy grade equipment tested by the Food Service Technology Center and is summarized in Table 3.

[bookmark: _Toc326744874]Table 3 Baseline ASTM test results for Commercial Rack Ovens.
	
	Cooking-Energy Efficiency*
	Production Capacity (lb/h)
	Idle Energy Rate (Btu/h)

	Rack Ovens (Gas)
	30%
	250
	65,000


*Based on the heavy-load test in ASTM F2093.
The measure case data was drawn from the list of commercial rack ovens that have been tested by IOU testing laboratories as of April 20, 2012. Subsequent tests have been completed and the values have not changed. The complete list is in Appendix A and the averages are summarized in Table 4.

[bookmark: _Toc326744875]Table 4 Baseline ASTM test results for Energy Efficient Commercial Rack Ovens.
	
	Cooking-Energy Efficiency*
	Production Capacity (lb/h)
	Idle Energy Rate (Btu/h)

	Rack Ovens (Gas)
	50%
	280
	35,000


*Based on the heavy-load test in ASTM 2093.

[bookmark: _Toc304800205][bookmark: _Toc324318341][bookmark: _Toc324340485][bookmark: _Toc387835529]1.4.1 DEER Base Case and Measure Case Information 
The DEER 2014 database does not contain information on energy use or savings for an energy-efficient gas rack oven measure. The only reference in DEER 2014 for Commercial cooking equipment is for Estimated Useful Life and Net To Gross values.  

Table 5 DEER Use and Technology Table
[image: ]

EUL Gas Savings (ΔTh):             DEER Version and Impact IDs
· The EUL Gas savings were downloaded from DEER directly, they match the intended measures.

Table 6 DEER 2014 Effective Useful Life
	Building type 
	Bldg Vintage 
	Climate Zone 
	Effective Useful Life
	Deer units
	DEER Version
	Impact IDs

	ANY
	ANY
	ANY
	12
	Each
	DEER 2014
	DEER 2014 v1.05




[bookmark: Net_to_Gross]Net-to-Gross Assumption: The 2014 DEER NTGR Values file does not specifically list commercial food service appliances. The default used for non-residential measures is 0.6.[endnoteRef:3] However, we are convinced that this default value underestimates the actual importance of the rebate programs in motivating FS operators to purchase EE equipment.   [3: ] 


The rebate for measure code F142 is down-stream, provided to the customer at the time of installation upon receipt of application and invoice.  This is not a Direct install program.

Table 7 below summarizes all applicable DEER 2014 based Net-to-Gross ratios for programs that may be used by this measure.

[bookmark: _Toc324427643]Table 7 DEER 2014 Net-to-Gross Ratios
	
	

	Program Approach
	NTG

	Com Default > 2 yrs
	0.60



The NTG Ratios in Table 1 are appropriate for the measure(s) because:
· They are downloaded from DEER2014 directly.
In-service rate/first year installation rate: DEER 2014 lists an ISR of 1

The rebate for measure code F142 is down-stream, provided to the customer at the time of installation upon receipt of application and invoice.  This is not a Direct install program.

In-service rate: 				          DEER Version and Impact IDs
· The in service rates were downloaded from DEER directly, they match the intended measures for climate zones and building types and vintages.
 
Table 8 DEER 2014  In Service Rate
	Building type 
	Bldg Vintage 
	Climate Zone 
	In-service rate
	DEER Version
	Impact IDs

	Any
	Any
	Any
	1
	DEER2014
	DEER 2014 v 1.05



[bookmark: _Toc304800206][bookmark: _Toc324318342][bookmark: _Toc324340486][bookmark: _Toc387835530]1.4.2 Codes & Standards Requirements Base Case and Measure Information
This measure is not governed by either state or federal codes and standards.  

ASTM Standard Test Method for the Performance of Rack Ovens (F2093) is applicable for estimating energy use and cooking performance. It was used to estimate the energy consumption of the base case and measure equipment.

[bookmark: _Toc304800207][bookmark: _Toc324318343][bookmark: _Toc324340487][bookmark: _Toc387835531]1.4.3 EM&V, Market Potential, and Other Studies – Base Case and Measure Case Information
There were no specific EM&V studies identified that addressed cooking measures in the commercial sector. Information on the base and measure case are found in the other sub-sections of 1.4. 

[bookmark: _Toc304800208][bookmark: _Toc324318344][bookmark: _Toc324340488][bookmark: _Toc387835532]1.4.4 Assumptions and Calculations from other sources—Base and Measure Cases


Energy Savings Assumption (ΔW, ΔTherms): The Food Service Technology Center conducted an assessment of major commercial cooking appliance technologies in 2002, which included a chapter on ovens[endnoteRef:4]. The study showed that gas oven efficiencies vary from 10 to 50%. Further testing at the Food Service Technology Center indicated a baseline efficiency of 30% for gas rack ovensError! Reference source not found..  [4: 
] 


Since the current Title 20 regulations do not include a minimum performance requirement for rack ovens, the base case for existing models of gas rack ovens was determined from the Food Service Technology Center database of appliance performance. 


Base Case Costs and Measure Case Costs: The Base Case costs include only the equipment. Since this measure is applicable for ROB and NC installations, the installation and maintenance costs are expected to be the same for the customer. The estimated equipment cost is based on recent list cost data for gas rack ovens and applying an industry-standard 50% discount to the manufacturer published list prices. 

Equipment prices for these work papers were compiled from a number of sources including, Autoquotes, equipment sales reps and manufacturer sources[endnoteRef:5]. Since equipment pricing in food service is closely held information and prices vary widely according to buying volume and other factors, we cannot list the sources for prices specifically. [5: ] 


The Measure costs include only the equipment, as explained above. The estimated equipment cost is based on recent list cost data and applying an industry-standard 50% discount to the manufacturer published list prices (see Appendix A).

Table 9 Base Case and Measure Case Costs
	
	
	
	Costs ($)
	

	Building type 
	Bldg Vintage 
	Climate Zone 
	Base Case
	Measure Case
	IMC 
	Reference

	Any
	Any
	Any
	$12,513
	$16,641
	$4,128
	FSTC Study




1.4.5 Time-of-Use Adjustment Factor
This section of the work paper explains the time-of-use adjustment factors applied to hard-wired air conditioning installations. These factors are applied to the total avoided cost valuation. 
We are required by CPUC decision 06-06-063 dated June 29, 2006 to apply time-of-use (TOU) adjustment factors on residential A/C and commercial A/C (packaged and split-system direct-expansion cooling) measures only.  Since this is not an A/C measure, the TOU adjustment factor is 0. 

[bookmark: _Toc304800209]1.5 Summary of Inputs for Savings Calculations 
The following table provides references to sections that document the inputs for calculation:

Table 10 Summary of Inputs for Savings Calculations
	Input Variable
	Variations
	Base Case 1 Average Value
	Base Case 2 Average Value
	Measure Case Average Value
	Reference Section

	Electric Savings
	N/A
	N/A
	N/A
	N/A
	Section 1.4.1

	Gas Savings
	None
	5,405
	N/A
	3,301
	Section 2.3

	Hours of operation
	None
	4380
	N/A
	4380
	Section 2.3

	Full Cost 
	None
	$12,514
	
	$16,641
	Section 1.4.4

	Incremental Cost
	None
	N/A
	N/A
	$4,128
	Section 1.4.4

	EUL /RUL
	None
	12
	N/A
	12
	Section 1.4.1

	NTG
	One
	0.6
	N/A
	0.6
	Section 1.4.1

	ISR
	No
	
	
	
	

	TOU Factor
	A/C projects only
	N/A
	N/A
	N/A
	Section 1.4.5


[bookmark: _Toc304800210][bookmark: _Toc324340489][bookmark: _Toc387835533]
Section 2. Calculation Methods
[bookmark: _Toc324427648]Table11 Baseline by Measure Application Type
	[bookmark: _Toc324340490][bookmark: _Toc387835534]Measure Application Type
	[bookmark: _Toc324340491][bookmark: _Toc387835535]Measure Life Basis
	[bookmark: _Toc324340492][bookmark: _Toc387835536]First Baseline Period: Energy Savings Baseline
	[bookmark: _Toc324340493][bookmark: _Toc387835537]Second Baseline Period: Energy Savings Baseline

	[bookmark: _Toc324318349]ER (early retirement)
	[bookmark: _Toc324318350]EUL
	Customer Average Baseline
	Code Baseline

	[bookmark: _Toc324318353]ROB (replace-on-burnout)
	[bookmark: _Toc324318354]EUL
	[bookmark: _Toc324318355]Code Baseline
	[bookmark: _Toc324318356]N/A

	[bookmark: _Toc324318357]NC (new construction)
	[bookmark: _Toc324318358]RUL/EUL-RUL
	[bookmark: _Toc324318359]Code Baseline
	N/A

	REA (retrofit add on)
	EUL
	Code Baseline
	N/A


[bookmark: _Toc304800211][bookmark: _Toc324318365][bookmark: _Toc324340494]Notes: 
· For ROB and REA measures, First Baseline is the baseline for the full EUL. There is no second baseline.
· For ER measures, First Baseline Period is the period for the RUL(remaining useful life),defined by the CPUC as RUL=1/3 EUL. Second baseline period for ER is Code baseline for the period EUL-RUL.

[bookmark: _Toc387835538]2.1 Electric Energy Savings Estimation Methodologies

· There were no electric energy savings associated with this measure.

[bookmark: _Toc304800212][bookmark: _Toc324318366][bookmark: _Toc324340495][bookmark: _Toc387835539]2.2. Demand Reduction Estimation Methodologies


· There is no anticipated demand reduction associated with this measure 


[bookmark: _Toc304800213][bookmark: _Toc324318367][bookmark: _Toc324340496][bookmark: _Toc387835540]2.3. Gas Energy Savings Estimation Methodologies
[bookmark: _Toc304800214][bookmark: _Toc324318368][bookmark: _Toc324340497]The industry standard for energy use and cooking performance of rack ovens is ASTM Standard Test Method for the Performance of Rack Ovens (F2093). The results of this testing procedure form the basis for the energy savings calculation of these measures. Table 12 shows an example of the calculation results under ASTM F2093 for a baseline vs. an energy-efficient rack oven.

[bookmark: _Toc182113831][bookmark: _Toc326744877]
Table 12 Commercial Gas Rack Oven Cost Effectiveness Example.
	Performance
	Baseline Model
	Energy Efficient Model

	Preheat Time (min)
	20
	20

	Preheat Energy (Btu)
	100,000
	85,000

	Idle Energy Rate (Btu/h)
	65,000
	35,000

	Heavy Load Cooking Energy Efficiency (%)
	30%
	50%

	Production Capacity (lbs/hr)
	250
	280

	Operating Hours/Day a
	12
	12

	Operating Days/Year
	365
	365

	Number of Preheats per Day
	1
	1

	Pounds of Food Cooked per Day a
	1,200
	1,200

	Gas Cost ($/therm)
	$1.00
	$1.00

	ASTM Energy to Food (Btu/lb)
	235
	235

	Daily Energy Consumption (Btu)
	1,480,800
	904,400

	Annual Energy Consumption (therms) b
	5,405
	3,301

	Estimated Energy Savings (therms/yr)
	-
	2,104

	Annual Energy Cost ($)
	$5,405
	$3,301

	Estimated Cost Savings ($/yr)
	-
	$2,104

	Incremental Measure Cost c
	-
	SEE APPENDIX A

	Estimated Useful Life (EUL) d
	12 years
	12 years


a Operating estimates based on the procedure for calculating daily energy consumption of a rack oven based on reported test results, Appendix X3 in ASTM 2093.
b 1 therm = 100,000 Btu.
c Incremental measure cost was determined through comparison of an average of published pricing listed in APPENDIX A.
d The estimated useful life is on 2014 DEER EUL estimates.


Daily Energy Consumption Calculation and Definitions

EDAY = (LBFOOD x EFOOD) ÷ EFFICIENCY + [IDLERATE x (TON - LBFOOD/PC – nP x TP/60)] 
+ nP x EP

Where:

	EDAY =
	Calculated Daily Energy Consumption (Btu/day)

	LBFOOD =
	Estimated Pounds of Food Cooked per Day

	EFOOD =
	ASTM Energy to Food (Btu/lb) = Btu/pound of energy absorbed by food product during cooking

	EFFICIENCY = 
	Measured Heavy Load Cooking Energy Efficiency %

	IDLE RATE =
	Measured Idle Energy Rate (Btu/h)

	TON =
	Estimated Operating Hours/Day

	PC =
	Measured Production Capacity (lbs/hr)

	TP =
	Estimated Preheat Time (min)

	nP =
	Estimated Number of preheats/Day

	EP =
	Measured Preheat Energy (Btu)


[bookmark: _Toc387835541]Section 3. Load Shapes 
[bookmark: _Toc173742996][bookmark: _Toc304800215][bookmark: _Toc324318369][bookmark: _Toc324340498]Commercial rack oven load shapes differ among food service facilities (quick service, casual dining, hotels, college, schools, hospitals etc) depending on daily menu variations, hours of operation, serving periods, day-of-week, and facility location (city downtown, suburban mall, access to interstate highways, etc.). Consequently, applicable average TOU and hourly load shapes for rack ovens are unavailable. The ASTM Standard Test Method used to generate energy use data is based on hours of use and operating state (preheat, idle, and heavy-load cooking). Generally, rack ovens are used to prepare food within a few days to a few hours before it is served, so loads tend to not necessarily be coincident with regular meal periods (breakfast, lunch, and dinner). Between meal periods rack ovens may be used to prepare ingredients for either the next meal period or for menu items to be served the next several days (in which case the ingredients are refrigerated immediately after cooking).
[bookmark: _Toc387835542]3.1 Base Case Load Shapes
[bookmark: _Toc173742997] The closest load shape chosen for this measure is the DEER Gas Annual load shape. See Error! Reference source not found. 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.

[bookmark: _Toc324427649]Table13 Base Case Building Types and Load Shapes
	Building Type
	E3 Alt. Building Type
	Load Shape

	Restaurant – Fast Food
	NON_RES
	DEER:Gas Annual



[bookmark: _Toc304800216][bookmark: _Toc324318370][bookmark: _Toc324340499][bookmark: _Toc387835543]3.2 Measure Load Shapes
The gas load profile for the high efficiency gas rack oven is expected to be the same as the Base Case. The profile will vary as explained in Section 3.1. The Measure Load Shape for the high efficiency rack oven will use less energy.
[bookmark: _Toc304800217][bookmark: _Toc324318371][bookmark: _Toc324340500][bookmark: _Toc387835544]Section 4. Base Case & Measure Costs
High efficiency gas rack ovens typically list for more than standard-efficiency gas rack ovens. However, high-efficiency designs are often bundled with other features such as all-stainless steel construction and high-quality components and controls. In addition to lower operating costs, high-efficiency rack ovens frequently exhibit better baking uniformity and higher production capacities.

Table 14 DEER 2014 Base Case and Measure Case Cost Definitions
	[bookmark: _Toc304800218]Measure Application Type
	Measure Life Basis
	First Baseline Period Full Measure Cost (RUL)
	Second Baseline Period Full Measure Cost (EUL – RUL)

	NC (new construction)
	EUL
	Calculated as Incremental Measure Cost
	N/A

	ROB(replace on burnout)
	EUL
	Calculated as Incremental Measure Cost
	N/A

	ER (early retirement)
	RUL/
EUL-RUL
	Calculated as Full Gross Measure Cost
	Calculated as Negative Full Gross Base Case Cost

	REA (retrofit add on)
	EUL
	Calculated as Full Gross Measure Cost
	N/A



[bookmark: _Toc324318372][bookmark: _Toc324340501][bookmark: _Toc387835545]4.1 Base Case(s) Costs
The Base Case costs include only the equipment. Since this measure is applicable for ROB and NC installations, the installation and maintenance costs are expected to be the same for the customer. The estimated equipment cost is based on recent list cost data for gas rack ovens and applying an industry-standard 50% discount to the manufacturer published list prices. 

Equipment prices for these work papers were compiled from a number of sources including, Autoquotes, equipment sales reps and manufacturer sources[endnoteRef:6]. Since equipment pricing in food service is closely held information and prices vary widely according to buying volume and other factors, we cannot list the sources for prices specifically. [6: ] 


The following Measure Application Types are appropriate to this measure. The Base Case Costs are:

Table 15 Calculated Base Case Costs
	Measure Code
	Measure Application Type
	Baseline
	Equipment Cost
	Labor / Installation Cost
	Maintenance / Other Cost
	Total Base Case Cost

	F142
	NC 
	Industry Practice
	$12,513
	$N/A
	$N/A
	$12,513

	F142
	ROB
	Industry Practice
	$12,513
	$N/A
	$N/A
	$12,513


All costs are noted as $ per measure unit

[bookmark: _Toc304800219][bookmark: _Toc324318373][bookmark: _Toc324340502][bookmark: _Toc387835546]4.2 Measure Case Costs 
The Measure costs include only the equipment, as explained in Section 4.1. The estimated equipment cost is based on recent list cost data and applying an industry-standard 50% discount to the manufacturer published list prices (see Appendix A). 

The following Measure Application Types are appropriate to this measure. The Measure Case Costs are:

Table 16 Calculated Measure Case Costs
	Measure Code
	Measure Application Type
	Baseline
	Equipment Cost
	Labor / Installation Cost
	Maintenance / Other Cost
	Total Measure Case Cost

	F142
	NC
	Industry Practice
	$16,641
	$N/A
	$N/A
	$16,641

	F142
	ROB
	Industry Practice
	$16,641
	$N/A
	$N/A
	$16,641


All costs are noted as $ per measure unit


[bookmark: _Toc304800220][bookmark: _Toc324318374][bookmark: _Toc324340503][bookmark: _Toc387835547]4.3 Incremental & Full Measure Costs

Incremental costs are used in the analysis. High efficiency rack ovens require no additional labor or maintenance compared to base case rack ovens. Since this measure is applicable for ROB and NC installations, the installation and maintenance costs are expected to be the same for the customer.



Table 17 Calculated Incremental and Full Measure Costs
	Measure Application Type
	Full Measure Cost
(RUL Period/First Baseline)
	Full Measure Cost
(EUL-RUL Period/ Second Baseline)
	Incremental Measure Cost

	ER
	Measure Equipment Cost 
+Measure Labor Cost
	(-1)x(Base Equipment Cost
+ Base Labor Cost)
	Measure Equipment Cost 
– Base Case Equipment Cost

	ROB
	Measure Equipment Cost 
– Base Case Equipment Cost
	N/A
	Measure Equipment Cost 
– Base Case Equipment Cost

	NC
	Measure Equipment Cost 
– Base Case Equipment Cost
	N/A
	Measure Equipment Cost 
– Base Case Equipment Cost

	REA
	Measure Equipment Cost 
– Base Case Equipment Cost
	N/A
	Measure Equipment Cost 
– Base Case Equipment Cost



[bookmark: _Toc324318375][bookmark: _Toc324340504][bookmark: _Toc387835548]4.3.1 Full Measure Cost
Full Measure Cost is the cost to install an energy efficient measure per the CPUC calculators. This definition implies a different meaning depending on the Measure Application type. 

The Measure costs include only the equipment, as explained in Section 4.1. The estimated equipment cost is based on recent list cost data and applying an industry-standard 50% discount to the manufacturer published list prices (see Appendix A). 

This Measure Application Type(s) is (are): NC or ROB, so the Full Measure Cost (FMC) is represented by the equation below (choose):


FMC = Measure Equipment Cost – Base Case Equipment Cost

FMC = $ 16,641  per (unit) - $  12,513  per (unit) = $    4,128  per unit


*Note: Various complicated price fluctuations are not addressed in these equations, such as future costs due to inflation in labor, future costs due to deflation in material cost, and other variables that cannot be accurately described at this time.

[bookmark: _Toc324318376][bookmark: _Toc324340505][bookmark: _Toc387835549][bookmark: _Toc304800221]4.3.2 Incremental Measure Costs
Incremental Measure Cost is the premium cost to install an energy efficient measure over a standard efficiency measure or code baseline measure. While IMC has a straightforward definition depending on the Measure Application type, the equation does vary. 

Incremental costs are used in the analysis. High efficiency rack ovens require no additional labor or maintenance compared to base case rack ovens. Since this measure is applicable for ROB and NC installations, the installation and maintenance costs are expected to be the same for the customer.



This Measure Application Types is: ROB or NC so the Gross Measure Cost (GMC) is represented by the appropriate equation below:

IMC = (Measure Equipment Cost + Measure Labor Cost) –
    (Base Case Equipment Cost + Base Case Labor Cost)

IMC = Measure Equipment Cost – Base Case Equipment Cost

IMC = $      16,641per (unit) -- $      12,513per (unit) = $          4,128 per (unit)

Table 18Summary Table for Section 4
	Measure ID
	Measure Application Types
	Base Case Total Cost
	Measure Case Total Cost[endnoteRef:7] [7: 7SCE, Measure Cost Revision 5 revised for PG&E by S.L. Blanc 2012
 ] 

	Full Measure Case Cost
	Incremental Measure Cost

	F142
	NC
	$12,513
	$16,641
	$16,641
	$4,128

	F152
	ROB
	$12,513
	$16,641
	$16,641
	$4,128




[bookmark: _MON_1382719630][bookmark: _Toc324340506][bookmark: _Toc324318377][bookmark: _Toc324340404]

[bookmark: _Toc324318378][bookmark: _Toc324340508][bookmark: _Toc387835550][bookmark: _Toc304800222]Input Appendices
[bookmark: _Toc174355018][bookmark: _Toc326744906][bookmark: _Toc387835551][bookmark: _Toc324318380][bookmark: _Toc324340510]Appendix A: Equipment Cost Data for Gas Rack Ovens
	[bookmark: _Toc387835552]Group
	[bookmark: _Toc387835553]Model
	[bookmark: _Toc387835554]Fuel Source
	[bookmark: _Toc387835555]List Price($)
	[bookmark: _Toc387835556]Cost* ($)

	[bookmark: _Toc387835557]Baseline
	[bookmark: _Toc387835558]Rack Oven #1
	[bookmark: _Toc387835559]Gas
	[bookmark: _Toc387835560]$30,974
	[bookmark: _Toc387835561]$15,487

	[bookmark: _Toc387835562]Baseline
	[bookmark: _Toc387835563]Rack Oven #2
	[bookmark: _Toc387835564]Gas
	[bookmark: _Toc387835565]$25,168
	[bookmark: _Toc387835566]$12,584

	[bookmark: _Toc387835567]Baseline
	[bookmark: _Toc387835568]Rack Oven #3
	[bookmark: _Toc387835569]Gas
	[bookmark: _Toc387835570]$23,436
	[bookmark: _Toc387835571]$11,718

	[bookmark: _Toc387835572]Baseline
	[bookmark: _Toc387835573]Rack Oven #4
	[bookmark: _Toc387835574]Gas
	[bookmark: _Toc387835575]$18,792
	[bookmark: _Toc387835576]$9,396

	[bookmark: _Toc387835577]Baseline
	[bookmark: _Toc387835578]Rack Oven #5
	[bookmark: _Toc387835579]Gas
	[bookmark: _Toc387835580]$22,846
	[bookmark: _Toc387835581]$11,423

	[bookmark: _Toc387835582]Baseline
	[bookmark: _Toc387835583]Rack Oven #6
	[bookmark: _Toc387835584]Gas
	[bookmark: _Toc387835585]$28,940
	[bookmark: _Toc387835586]$14,470

	[bookmark: _Toc387835587]Energy Efficient
	[bookmark: _Toc387835588]Rack Oven #7
	[bookmark: _Toc387835589]Gas
	[bookmark: _Toc387835590]$39,212
	[bookmark: _Toc387835591]$19,606

	[bookmark: _Toc387835592]Energy Efficient
	[bookmark: _Toc387835593]Rack Oven #8
	[bookmark: _Toc387835594]Gas
	[bookmark: _Toc387835595]$31,861
	[bookmark: _Toc387835596]$15,931

	[bookmark: _Toc387835597]Energy Efficient
	[bookmark: _Toc387835598]Rack Oven #9
	[bookmark: _Toc387835599]Gas
	[bookmark: _Toc387835600]$31,861
	[bookmark: _Toc387835601]$15,931

	[bookmark: _Toc387835602]Energy Efficient
	[bookmark: _Toc387835603]Rack Oven #10
	[bookmark: _Toc387835604]Gas
	[bookmark: _Toc387835605]$31,200
	[bookmark: _Toc387835606]$15,600

	[bookmark: _Toc387835607]Energy Efficient
	[bookmark: _Toc387835608]Rack Oven #11
	[bookmark: _Toc387835609]Gas
	[bookmark: _Toc387835610]$30,387
	[bookmark: _Toc387835611]$15,194

	[bookmark: _Toc387835612]Energy Efficient
	[bookmark: _Toc387835613]Rack Oven #12
	[bookmark: _Toc387835614]Gas
	[bookmark: _Toc387835615]$37,650
	[bookmark: _Toc387835616]$18,825

	[bookmark: _Toc387835617]Energy Efficient
	[bookmark: _Toc387835618]Rack Oven #13
	[bookmark: _Toc387835619]Gas
	[bookmark: _Toc387835620]$30,800
	[bookmark: _Toc387835621]$15,400


[bookmark: _Toc387835622]*Estimated purchase price and Incremental Measure Cost (IMC) were based on an industry-standard 50% discount off the manufacturer’s list price. 
[bookmark: _Toc387835623]Equipment Incremental Cost Data for Energy Efficient Rack Ovens*
	[bookmark: _Toc387835624]Category
	[bookmark: _Toc387835625]Baseline Unit Price
	[bookmark: _Toc387835626]Energy Efficient Unit Price
	[bookmark: _Toc387835627]Incremental Price Difference
	[bookmark: _Toc387835628]Baseline Unit Cost
	[bookmark: _Toc387835629]Energy Efficient Unit Cost
	[bookmark: _Toc387835630]Incremental Measure Cost (IMC)

	[bookmark: _Toc387835631]Rack Oven
	[bookmark: _Toc387835632]$25,026
	[bookmark: _Toc387835633]$33,282
	[bookmark: _Toc387835634]$8,669
	[bookmark: _Toc387835635]$12,513
	[bookmark: _Toc387835636]$16,641
	[bookmark: _Toc387835637]$4,128


[bookmark: _Toc387835638]*Estimated purchase price and Incremental Measure Cost (IMC) were based on an industry-standard 50% discount off the manufacturer’s list price. 
[bookmark: _Toc324318383][bookmark: _Toc324340513][bookmark: _Toc387835639]
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Measure Cost (Courtesy of SCE Strategic Planning and Technical Services, from rev5 Measure Cost document 10/3/11)

The installation of energy efficient measures incur two types of costs, incremental measure cost (IMC) and gross measure cost (GMC).  These two costs are determined by either all or a subset of 4 values including base case equipment and labor cost as well as measure case equipment and labor cost.  Depending on the installation/program type of the measure (ROB, NEW, ER, REA), the 4 equipment and labor values will vary as being relevant to the gross and incremental equations.


To further complicate the issue there are two periods for ER measures, a Remaining Useful Life (RUL) period or the first baseline period;  and an Estimate Useful Life minus Remaining Useful Life (EUL- RUL) period or the second baseline period.  In ER situations; it is assumed that the equipment replaced had 1/3 of the new equipment’s life remaining before failure.  The cost will be calculated differently for those two periods.


Note: For ROB, NEW, and REA the new equipment is either not replacing existing equipment or replacing equipment that has been assumed to have failed so there is no RUL period of existing equipment.


The following discussion and equations will attempt to demonstrate the proper use of the IMC and GMC equations as well. Even though the values will vary significantly, it is always the Gross measure cost that is reported for a measure whether it is NEW, ROB, ER, or REA.


Gross Measure Cost


Gross Measure Cost is the cost to install an energy efficient measure per the E3.  This definition implies 2 different meanings depending on the install type.  It can either mean the full cost of the measure as in the case of ER (RUL/First baseline period only) and REA or it can mean the cost premium required to install the energy efficient measure over a less efficient piece of equipment as in the case of NEW and ROB.


For ER (RUL/ First baseline period only) and REA, GMC is represented by the equation below:


GMC = Measure Equipment Cost + Measure Labor Cost


For NEW and ROB, GMC is represented by the equation below:


GMC 
= (Measure Equipment Cost + Measure Labor Cost) –


    (Base Case Equipment Cost + Base Case Labor Cost)


*Note: Unless stated otherwise the measure case labor and base case labor are assumed to be the same value reducing the equation to the following:


GMC 
= Measure Equipment Cost – Base Case Equipment Cost


As seen in the above equations, the gross measure cost is dependent on the installation type of the measure.


In the case of ER and REA, the customer is making a conscious decision to replace existing, working equipment before the useful life of the equipment.  Since this is a discretionary choice by the consumer, the cost invoked is the full cost of equipment and installation of the energy efficient equipment.


In the case of NEW and ROB, the equipment being replaced is assumed to have failed in place or is past its useful life so the customer is in the situation of having to purchase new equipment.  The customer is then faced with either purchasing standard efficiency or code baseline equipment versus energy efficient equipment.  Since the customer will be spending money to replace equipment anyway, the gross cost for the energy efficient measure is the premium paid above the non-efficient or code baseline equipment.


Special Notes on ER with concern to RUL and EUL-RUL


The equation described above for ER is the equation used for the RUL/first baseline period only of a ER measure.  At the expiration of the RUL period and the start of the EUL-RUL period, the base case is assumed to jump from the customer baseline to either code or industry standard practice baseline.  At this point the GMC equation for ER would shift to an equation similar to NEW and ROB.


To accommodate the shift in the E3 calculator and tracking systems, the negative of the base case equipment gross cost must be recorded in the tracking systems.  When the two rows for RUL and EUL-RUL are summed together the GMC from the RUL period and the GMC from the EUL-RUL period will sum to the correct gross cost for a NEW or ROB type measure


For ER RUL period, GMC is represented by the equation below:


GMC = Measure Equipment Cost + Measure Labor Cost


For ER EUL - RUL period, GMC is represented by the equation below:


GMC = (-1) x (Base Equipment Cost + Base Labor Cost)


*Note: Various complicated price fluctuations are not addressed in these equations, such as future costs due to inflation in labor, future costs due to deflation in material cost, and other variables that cannot be accurately described at this time.

Incremental Cost on the following page


Incremental Measure Cost


Incremental Measure Cost is the premium cost to install an energy efficient measure over a standard efficiency measure or code baseline measure.  While IMC has a straight forward definition depending on the install type, the equation does vary.  The incremental cost is only used to help determine program incentives and is not affected by the RUL and EUL-RUL periods and may differ from the cost used for reporting.


For NEW, ROB, and ER measures, there exists a theoretical base case that the measure can be compared to in cost.  Because of this for NEW, ROB, and ER, IMC is represented by the equation below:


IMC 
= (Measure Equipment Cost + Measure Labor Cost) –


    (Base Case Equipment Cost + Base Case Labor Cost)


*Note: Unless stated otherwise the measure case labor and base case labor are assumed to be the same value reducing the equation to the following:


IMC 
= Measure Equipment Cost – Base Case Equipment Cost


In the case of NEW and ROB the IMC and GMC end up having the same equation and hence the same value.  In the case of ER, the IMC is different from the GMC and the IMC is only used for program use in determining incentive values.


For REA there exists no base case to compare the measure too, as in the case of an economizer added to a HVAC system.  Adding the economizer is the energy efficient measure and the base case is the absence of an economizer therefore there is truly no base case cost.  Because of this, for REA, IMC is represented by the equation below:


IMC = Measure Equipment Cost + Measure Labor Cost


See the following page for a summary table


Table 1. Measure Cost Summary


		Install/Program  Type

		Gross Measure Cost


(RUL Period/First Baseline)

		Gross Measure Cost


(EUL-RUL Period/ Second Baseline)

		Incremental Measure Cost



		NEW

		Measure Equipment Cost – Base Case Equipment Cost

		N/A

		Measure Equipment Cost – Base Case Equipment Cost



		ROB

		Measure Equipment Cost – Base Case Equipment Cost

		N/A

		Measure Equipment Cost – Base Case Equipment Cost



		ER

		Measure Equipment Cost +Measure Labor Cost

		(-1) x (Base Equipment Cost 


                     + Base Labor Cost)

		Measure Equipment Cost – Base Case Equipment Cost



		REA

		Measure Equipment Cost + Measure Labor Cost

		N/A

		Measure Equipment Cost + Measure Labor Cost





*Note: For a more thorough discussion on the install/program type, see the install type document.


From SCE Measure Cost Rev. 5

11/11/11

Measure Cost rev5 PGE slb4 111111

Page 3 of 4




image2.emf
Measure Cost rev5  PGE slb4 111111.doc


