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	Applicable Measure Codes:
	HA18

	Measure Description: 
	High Efficiency Gas Storage Condensing Water Heater > 75kBtuh input, > 90% Thermal Efficiency (TE). Only for commercial building type installation, multi family applications refer to PGECODHW123R0 for savings.

	Energy Impact Common Units: 
	Per kBtu per hour input

	Base Case Description:
	DEER 2014 Standard efficiency gas water heater 0.80 TE

	Base Case Energy Consumption: 
	DEER 2014

	Measure Energy Consumption:

	DEER 2014

	Energy Savings 
(Base Case – Measure):
	DEER 2014
Varies depending on climate zone and building type. Average 2.14 therms per kBtu input

	Costs Common Units: 
	$ per kBtuh input of unit

	Base Case Equipment Cost ($/unit):

	DEER 2014 $13.58   ($4072.94 / 300kBtuh)

	Measure Equipment Cost ($/unit): 
	DEER 2014 $14.27  ($4281.82 / 300kBtuh)  (DEER only has 82%TE as High Efficiency)

	Gross Measure Cost ($/unit)
	DEER 2014 $14.27 per kBtuh or $4,281.82 per unit

	Measure Incremental Cost ($/unit): 
	Source: DEER 2014
$0.69 per kBtuh ($14.27 - $13.58)
ROB, NC = measure equipment cost – base case equipment cost
ER = measure equipment plus labor including overhead and profit.

	Effective Useful Life (years): 
	Source: DEER 2014 15 years

	Measure Application Type:
	ROB

	Net-to-Gross Ratios: 
	Source: DEER2014   0.60 Com Default > 2 yrs  


	Important Comments:
	Note DEER2014 did not update cost information but refers to DEER 2008 for values.
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[bookmark: _Toc380659159]Section 1. General Measure & Baseline Data
[bookmark: _Toc304800202][bookmark: _Toc324318338][bookmark: _Toc324340482][bookmark: _Toc380659160]1.1 Product Measure Description & Background
Catalog Description – Residential water heater 

Program Restrictions and Guidelines
This work paper documents the rationale for the savings methodologies and assumptions for High Efficiency Domestic Water Heaters installed in a Commercial application, and is part of Pacific Gas and Electric Company’s Customer Energy Efficiency Program. PG&E offers incentives to non-residential customers for installing qualifying, high-efficiency equipment. 

Terms and Conditions: 
Customer must have gas/electricity distributed by PG&E to the installation address. The customer must meet all the terms and conditions as described on the rebate application form or in the upstream Trade Pro qualifications. 

HA18: The rebate is upstream provided to the distributor at the time of sale upon receipt of application and invoice.  This is not a direct install program.

The Commercial Water Heater Distributor Incentive Program (hereafter referred to as the “Program”) is an energy efficiency program funded by California utility customers and administered by Pacific Gas and Electric Company (hereafter referred to as “PG&E”) under the auspices of the California Public Utilities Commission (hereafter referred to as “CPUC”). Energy Solutions serves as the “Program Implementer”.

Qualifying Customers and Installations
A qualifying customer receives commercial gas service from PG&E and pays a public goods charge. Qualifying customer facility types include, but are not limited to, all commercial building types, multifamily installations do not qualify for incentives under this measure, see PGECODHW123 for Multi family applications. 

Qualifying Equipment
Qualifying equipment is equipment that meets the following rated efficiency criteria and has been added to the Program list of qualifying equipment. The current list of qualifying equipment (hereafter referred to as the “Qualifying Equipment List”) can be found on the Program website currently located at the following URL: www.cainstantrebates.com (the “Program Website”).
 
Efficiency Criteria
Rebate qualified equipment shall be natural gas storage water heaters, greater than 75,000 Btu/hr input, and have a thermal efficiency of 90% TE or greater.

Market Applicability: This measure applies to all commercial account holders within the PG&E service territory who have an active PG&E gas account.  It applies to all climate zones, building types and vintages listed in the DEER 2014 database.  Multi-family applications do not qualify unless it is for common area where a commercial NAICS code is connected to the account.  The intention of this rebate is to encourage customers to replace their equipment with energy efficient equipment and is applicable as Replace on Burnout (ROB).  This rebate is offered only through the distributor program defined above, and is considered a midstream program offering. Due to customers’ reluctance to replace their water heater until it fails and because water heaters are relatively expensive compared to other appliances, offering rebates for early retirement is not feasible. Therefore, the savings and costs for these measures are from DEER 2014 and are calculated assuming replace on burnout and new construction measure types. For these measure types, the baseline energy consumption is determined by applicable codes and industry standards. This rebate is paid to the distributor upon sale of the unit.

HA18: The rebate is upstream provided to the distributor at the time of sale upon receipt of application and invoice.  This is not a direct install program.



1.2 Product Technical Description
Conventional natural gas storage water heaters usually consist of a glass-lined steel tank with foam insulation. Located at the base end of the tank is a natural gas burner. Cold water enters the base of the tank and is heated by the burner. The water then rises to the top portion of the tank. This is where the hot water is drawn for consumption.

In general, energy efficient units have a greater amount of insulation and higher efficiency burners. The most efficient natural gas storage water heaters are condensing water heaters. 
A condensing unit has more heat exchange surface between the hot exhaust gasses and the water being heated. This allows the water to absorb more of the exhaust gas heat, which in turn reduces the temperature of the exhaust gasses and condenses the exhaust by-products.

[bookmark: _Toc304800203][bookmark: _Toc324318339][bookmark: _Toc324340483][bookmark: _Toc380659161]1.3 Measure Application Type 
The Database for Energy Efficiency Resources (DEER) Measure storage water heater Cost Data Users Guide found on www.deeresources.com describes the measure application type as follows:

[bookmark: _Toc327522785]Table 1: Measure Application Type

	Code
	Description
	Comment

	ER
	Early retirement
	measure applied while existing equipment still viable, or retrofit of existing equipment

	ROB
	Replace on Burnout
	measure applied when existing equipment fails or maintenance requires replacement

	NC
	New Construction
	measure applied during construction design phase as an alternative to a code-compliant standard design



Based on market dynamics noted in the previous section, offering early retirement for measure HA18 is not feasible. Therefore, the savings and costs for these measures are calculated assuming replace on burnout and new construction measure types.

[bookmark: _Toc304800204][bookmark: _Toc324318340][bookmark: _Toc324340484][bookmark: _Toc380659162]1.4 Product  Base Case and Measure Case Data

[bookmark: _Toc304800205][bookmark: _Toc324318341][bookmark: _Toc324340485][bookmark: _Toc380659163]1.4.1 DEER Base Case and Measure Case Information 
The base case energy efficiency used by DEER2014 for storage type water heaters is 80%TE, measure case efficiency for measure HA18 is >90%TE.  The base case and measure case costs for measure HA18 were downloaded directly from DEER 2014.  The costs for this measure are constant and do not vary by building type, building vintage or climate zone.
· The DEER2014 data include: gas energy savings, equipment unit costs, equipment incremental costs, equipment useful life, Net to Gross and Initial Service Rate for > 90%TE Condensing Storage Water Heaters.

Table 2: DEER Use and Technology Table

[image: ]

· The DEER2014 data contain the appropriate information for this measure. 

Therms Savings Assumption (ΔTh) DEER 2014 High Efficiency Large Gas Storage Water Heater > 0.90 ET
The gas savings were downloaded from DEER directly, they match the intended measures.

EUL Gas Savings (ΔTh):   DEER 2014 High Efficiency Large Gas Storage Water Heater > 0.90 ET


Hours of Operation: Assumed hours of operation are 8760, as this is a gas measure with a standing pilot light.  No DEER hours of operation are noted for this particular measure.

Base Case Costs and Measure Case Costs

Costs				DEER14 Version 1.0.5 NG-WtrHt-LrgStrg-Gas-gte75kBtuh-0p90Et
· The Base Case / Measure Case / Incremental Costs were downloaded from DEER directly; they match the intended measures for climate zones and building types and vintages.
· The Base Case / Measure Case / Incremental Costs in DEER are per unit.  The values were divided by 300Btuh as this is the average installed size of units installed for 2011 and 2012 in the PG&E Service Territory in order to get a per kBtuh value to match the DEER 2014 per kBtuh savings numbers.  The costs are the same for all building types, climate zones, and building vintages.

Table 3: DEER Base Case / Measure Case Costs

	
	
	
	Costs ($)
	
	

	Building type 
	Bldg Vintage 
	Climate Zone 
	Base Case
	Measure Case
	IMC 
	DEER Version
	Impact IDs

	Any
	Any
	Any
	$4072.94
	$4281.82
	$208.90
	DEER2011v4.01
	NG-WtrHt-LrgStrg-Gas-gte75kBtuh-0p90Et

	Any
	Any
	Any
	4072.94/300
=
$13.58
	4281.82/300=
$14.27
	208.9/300
= 
$0.69
	DEER2011v4.01
	NG-WtrHt-LrgStrg-Gas-gte75kBtuh-0p90Et


[bookmark: Net_to_Gross]

Net-to-Gross Assumption: DEER2014 No Identified NTGR, technology offered > 2 yrs
Table 4 below summarizes all applicable DEER based Net-to-Gross ratios for programs that may be used by this measure. The NTG is based on the program type described in Section 1.1.

Table 4: DEER Net-to-Gross Ratios

	DEER Spreadsheet
	

	Program Approach
	NTG

	All-Default >2 yrs
	0.60



The NTG Ratios in Table 3 are appropriate for the measure(s) because:
· This is the closest match taken directly from DEER2014
· This is a new technology offering by the utilities
· Condensing water heaters have never been previously in the PG&E energy efficiency portfolio

Effective Useful Life / Remaining Useful Life: 
 

Effective Useful Life: 	15 years			         	DEER 2014 Water Heating
The Effective Useful Life estimates were downloaded directly from DEER, they match the intended measures for climate zones and building types and vintages


In-service rate/first year installation rate: 

In-service rate: DEER 2014 ISR 1				DEER 2014 Water Heating
The in service rates were downloaded from DEER directly, they match the intended measures for climate zones and building types and vintages. The ISR is based on the DEER measure and delivery method described in Section 1.1.
[bookmark: _Toc304800206][bookmark: _Toc324318342][bookmark: _Toc324340486][bookmark: _Toc380659164]1.4.2 Codes & Standards Requirements Base Case and Measure Information

Title 20: This measure falls under Title 20 of the California Energy Regulations.  Under this regulation the following is required:

Table 5: Title 20 Large Gas Storage Water Heater Efficiency Requirements

	Title 20 Std. Description 
	Base or Measure Case
	Value
	Units
	Code Source or Reference

	Gas storage water heaters
	Minimum 80% TE
	N/A
	kBtuh
	2008 Title 20 Standards
2013 Residential Compliance Manual page 9



Definition of a Large Storage Gas water heater per Title 20 is:
Large Storage Gas is “a storage gas water heater with input capacity greater than 75,000 Btu/h.”, they are rated with an AFUE and either a total standby loss value (that includes pilot energy) or have a pilot energy and standby loss value that does not include the pilot energy. 
Application Issues 
These units offer higher capacity and generally greater storage volume, and are therefore better suited for high load situations, including combined hydronic space and water heating applications. Many of the products available in this category are higher efficiency. These units typically require an electrical connection for controls and combustion air blowers.

Title 24: This measure does not fall under the California Code of Regulations, Title 24 Part 6 Building Energy Efficiency Standards for Residential and Nonresidential Buildings.  

Federal Standards: 

The Federal Department of Energy (DOE) standards for these measures are identical to the Title 20 standards; see above.


Hours of Operation: Assumed hours of operation are 8760, as this is a gas measure with a standing pilot light.  No DEER hours of operation are noted for this particular measure.

Effective Useful Life: 				          DEER14 V 1.0.5 Commercial Water Heating

The Effective Useful Life estimates were downloaded from codes directly, they match the intended measures for climate zones and building types and ages.

Table 6: DEER Effective Useful Life

	Building type 
	Bldg Vintage 
	Climate Zone 
	EUL (yrs)
	RUL (yrs)
	DEER Version
	Impact IDs

	ANY
	ANY
	ANY
	15
	N/A
	DEER14
	NG-WtrHt-LrgStrg-Gas-gte75kBtuh-0p90Et





[bookmark: _Toc304800207][bookmark: _Toc324318343][bookmark: _Toc324340487][bookmark: _Toc380659165]1.4.3 EM&V, Market Potential, and Other Studies – Base Case and Measure Case Information
There are no M&V or other studies which apply to these measures. Information on the base and measure case are found in DEER2014. 


	
Net-to-Gross Assumption: DEER2014 No Identified NTGR, technology Com Default offered > 2 yrs
Table 4 above summarizes all applicable DEER based Net-to-Gross ratios for programs that may be used by this measure.

[bookmark: _Toc304800208][bookmark: _Toc324318344][bookmark: _Toc324340488][bookmark: _Toc380659166]1.4.4 Assumptions and Calculations from other sources—Base and Measure Cases
There are no further data or calculations provided for the support of the measures in this workpaper.


1.4.5 Time-of-Use Adjustment Factor

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: _Ref242757962]
[bookmark: _Toc304800209]1.5 Summary of Inputs for Savings Calculations 
The following table provides references to sections that document the inputs for calculation:

Table 7 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
	none
	0
	0
	0
	Section 2.1

	Gas Savings
	CZ, BT, BV, CZ
	N/A
	N/A
	2.14
	Section 1.4.1

	Hours of operation
	none
	8760
	8760
	8760
	Section 1.4.1

	Full Cost 
	 ROB, NC
	$4072.94
	N/A
	$4281.82
	Section 1.4.1

	Incremental Cost
	ROB, NC
	N/A
	N/A
	$208.94
	Section 1.4.1

	EUL 
	 ROB, NC
	N/A
	N/A
	15
	Section 1.4.1 

	NTG
	One 
	N/A
	N/A
	0.6
	Section 1.4.1

	ISR
	Yes
	N/A
	1
	1
	Section 1.4.1

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


[bookmark: _Toc304800210][bookmark: _Toc324340489][bookmark: _Toc380659167]Section 2. Calculation Methods
[bookmark: _Toc379270747]
Table 8 Baseline by Measure Application Type

	[bookmark: _Toc324340490][bookmark: _Toc380659168]Measure Application Type
	[bookmark: _Toc324340491][bookmark: _Toc380659169]Measure Life Basis
	[bookmark: _Toc324340492][bookmark: _Toc380659170]First Baseline Period: Energy Savings Baseline
	[bookmark: _Toc324340493][bookmark: _Toc380659171]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


[bookmark: _Toc304800211][bookmark: _Toc324318365][bookmark: _Toc324340494]Notes: 
· For ROB 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: _Toc380659172]2.1 Electric Energy Savings Estimation Methodologies

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

[bookmark: _Toc304800212][bookmark: _Toc324318366][bookmark: _Toc324340495][bookmark: _Toc380659173]2.2. Demand Reduction Estimation Methodologies


· There is no anticipated demand reduction associated with this measure 


[bookmark: _Toc304800213][bookmark: _Toc324318367][bookmark: _Toc324340496][bookmark: _Toc380659174]2.3. Gas Energy Savings Estimation Methodologies


· The Gas savings are taken directly from DEER14 V 1.05.  A table of sample savings is below.  Please see the attached full exec summary for all values.
· This measure is not an Early Retirement measure.
· For a complete list of savings please see full At A Glance attachment.



Table 9: DEER Gas Savings NG-WtrHt-LrgStrg-Gas-gte75kBtuh-0p90Et

	Building type 
	Bldg Vintage 
	Climate Zone 
	Interactive Only?
Yes / No
	Gas Savings Therms
	Deer units
	DEER Version
	Impact Ids

	Asm
	Ex
	Z01
	No
	2.97
	Cap-kBTUh
	D13 v1.0
	NG-WtrHt-LrgStrg-Gas-gte75kBtuh-0p90Et

	Asm
	Ex
	Z02
	No
	2.76
	Cap-kBTUh
	D13
v1.0
	NG-WtrHt-LrgStrg-Gas-gte75kBtuh-0p90Et

	Asm
	Ex
	Z03
	No
	2.77
	Cap-kBTUh
	D14 v1.0
	NG-WtrHt-LrgStrg-Gas-gte75kBtuh-0p90Et

	Asm
	Ex
	Z04
	No
	2.68
	Cap-kBTUh
	D13 v1.0
	NG-WtrHt-LrgStrg-Gas-gte75kBtuh-0p90Et



Annual Gas Savings:

EUL Energy Savings [therms/unit] = Annual Code/Industry std. Base Gas Usage – Annual Energy Efficient Gas Usage
[bookmark: _Toc304800214][bookmark: _Toc324318368][bookmark: _Toc324340497][bookmark: _Toc380484619][bookmark: _Toc380659175][bookmark: _Toc173742997][bookmark: _Toc379270748]Section 3 Load Shapes 

Load Shapes are not applicable to gas measures at this time. 
[bookmark: _Toc173742996][bookmark: _Toc304800215][bookmark: _Toc324318369][bookmark: _Toc324340498][bookmark: _Toc380484620][bookmark: _Toc380659176]3.1 Base Case Load Shapes  N/A to Gas measures
[bookmark: _Toc380484621]3.2 Measure Load Shapes N/A to Gas measures
[bookmark: _Toc380484622][bookmark: _Toc380659177]Section 4 Base Case & Measure Costs

To develop average costs, DEER data was collected for base case storage-type water heaters and high efficient water heaters, DEER does not specify condensing water heaters. 
[bookmark: _Toc304800218][bookmark: _Toc324318372][bookmark: _Toc324340501][bookmark: _Toc380659178]4.1 Base Case(s) Costs
The following Measure Application Type is appropriate to this measure. The Base Case Costs are:

Table 10 DEER Base Case Costs
	Measure Code
	Measure Application Type
	Baseline
	Equipment Cost
	Labor / Installation Cost
	Maintenance / Other Cost
	Total Base Case Cost

	HA18
	ROB
	Existing Code
	$4,072.94
	Inc
	N/A
	$4,072.94



All costs are noted as $ per measure unit

DEER 14 does not provide a cost per Cap kBtuh as the measure unit description, therefore, based on an average size of  units installed in PG&E service territory during program year 2012-2013, of 300kBtuh costs were divided by 300 to get a per kBtuh cost for MDSS input.
[bookmark: _Toc304800219][bookmark: _Toc324318373][bookmark: _Toc324340502][bookmark: _Toc380659179]4.2 Measure Case Costs 
The following Measure Application Type is appropriate to this measure. The Measure Case Costs are from DEER11:

Table 11: DEER Measure Case Costs
	Measure Code
	Measure Application Type
	Baseline
	Equipment Cost
	Labor / Installation Cost
	Maintenance / Other Cost
	Total Measure Case Cost

	HA18
	ROB
	Existing, Code
	$4,281.82
	Inc
	N/A
	$4,281.82


All costs are noted as $ per measure unit

DEER 14 does not provide a cost per Cap kBtuh as the measure unit description, therefore, based on an average size of  units installed in PG&E service territory during program year 2012-2013, of 300kBtuh costs were divided by 300 to get a per kBtuh cost for MDSS input.


[bookmark: _Toc304800220][bookmark: _Toc324318374][bookmark: _Toc324340503]



[bookmark: _Toc380659180]4.3 Incremental & Full Measure Costs

Table 12: DEER Incremental & Full Measure Cost Definitions
	Measure Application Type
	Gross Measure Cost
(RUL Period/First Baseline)
	Gross 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



[bookmark: _Toc324318375][bookmark: _Toc324340504][bookmark: _Toc380659181]4.3.1 Gross Measure Cost
Gross 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. 

This Measure Application Type is: ROB, so the Gross Measure Cost (GMC) is represented by the equation below (choose):


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

*Note: We assume that, 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

GMC = $   4,281.82  per (unit) - $  4,072.94  per (unit) = $   208.90  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: _Toc380659182][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. 

This Measure Application Types is: ROB, 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)

*Note: Unless stated otherwise the measure case and base case labor costs are typically the same, reducing the equation to the following:

IMC = Measure Equipment Cost – Base Case Equipment Cost

IMC = $ 4,281.82 per (unit) -- $ 4,072.94  per (unit) = $ 208.90  per (unit)



In order to match DEER14 Unit description of Cap-kBtuh, this value was divided by 300 (the average size of rebated units in 2012-2013) to get a per Cap-kBtuh value. As noted in Table 3 from section 1.4.1, page 3.

Table 13: Summary Table for Section 4
	Measure ID
	Measure Application Types
	Base Case Total Cost
	Measure Case Total Cost[endnoteRef:1] [1:  SCE, Measure Cost Revision 5 revised for PG&E by S.L. Blanc 2012
 ] 

	Gross Measure Case Cost
	Incremental Measure Cost

	NG-WtrHt-LrgStrg-Gas-gte75kBtuh-0p90Et
	ROB
	$4072.94
	$4281.82
	$4281.82
	$208.90

	
	
	4072.94/300 ==
$13.58
	4281.82/300=
$14.27
	
	208.9/300= 
$0.69
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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.
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