STATEMENT OF WORK

Regional Economic Analysis of Residential Fuel Use:

Electricity and Natural Gas
Part A: General Information
A.1
Introduction
The purpose of this study is to provide up-to-date economic analyses on fuel conversion of residential space and water heating equipment in existing homes and fuel choice for residential space and water heating equipment in new homes in the Pacific Northwest.  The results of this analysis will be used in the development of the Northwest Power and Conservation Council’s (Council) 6th power plan for the Pacific Northwest Region (Region). 
A.2 
Background

In 1994, the Northwest Power and Conservation Council analyzed the economic efficiency of converting existing residential electric space and water heat systems to gas systems.  The study looked at five market segments:

1. Conversion of electric water heat to gas where gas is already used for space heating;

2. Conversion of an electric forced-air furnace and electric water heat to gas where only a gas service connection is required;

3. Conversion of an electric forced-air furnace and electric water heat to gas where both a gas main extension and a gas service connection are required;

4. Conversion of electric zonal space heat and electric water heat to gas where only a gas service connection is required; and

5. Conversion of electric zonal space heat and electric water heat to gas where both a gas main extension and a gas service connection are required.

The results of the study showed there were many cost-effective fuel-switching opportunities within the Region (over 730 aMW).  Market segment 1 was entirely cost-effective and most of market segments 2 and 3 were cost-effective.  The market, with its high rate of conversions from electric to gas systems, was performing many of the conversions on its own.  The Council has not included fuel switching or fuel choice measures in its subsequent power plans.
An important feature of the 1994 study was its use of Monte Carlo analysis to appreciate the fact that many of the input variables in the analysis are better represented by a distribution than by a simple average.  Input variables that received stochastic treatment are: house size, electricity usage, furnace costs, water heater costs, duct costs, avoided electric transmission and distribution costs, service connection costs, and main extension costs.  All other inputs were deterministic.

The Northwest Gas Association has recently hired a contractor to analyze the energy savings and greenhouse gas reductions available in its region from converting electric loads to gas loads and choosing gas versus electricity for meeting new loads.  The report is due to be finished in early-mid 2008.  The American Gas Foundation recently published a report which describes the economic analysis, with a focus on energy efficiency and greenhouse gas emissions, of the use of gas versus electricity in residential and commercial buildings and appliances in the United States.
The Council may include fuel use (fuel conversion and fuel choice) as a resource input to its portfolio model for development of the Council’s 6th Power Plan.  Initial thinking is that fuel conversions will likely be input similarly to discretionary conservation measures, with peak and non-peak supply curves and associated ramp rates as inputs.   Fuel choice programs (new construction) will likely be treated similarly to lost-opportunity conservation with five biennial supply curves for both peak and non-peak periods.  However, both types of fuel use resources will have an important additional input: gas consumption (or savings).
In addition to the ability for the portfolio model to accept fuel use resources, the Council plans to update the portfolio model with a method of inputting conservation supply curve and ramp rate distributions rather than deterministic values.  If this upgrade is made for conservation measures, it will likely also be made for the fuel conversion and fuel choice resources.
A.3
Scope

The intent of this work is to recreate the Council’s 1994 study with up to date information.  This study’s scope is expanded to include new construction for single family applications and both new construction and existing buildings for multifamily applications.  The scope includes analyzing conversions from gas to electricity as well as conversions from electricity to gas.  In addition, this study will provide the inputs necessary to model fuel use measures as resources in the Council’s portfolio model.

A.4
Applicable Documents
A.4.1
Northwest Power Planning Council.  “Direct Use of Natural Gas: Analysis and Policy Options”. Issue Paper 94-41. Portland, OR. August 11, 1994
A.4.2
NW Gas Association Study (when available)
A.4.3
American Gas Foundation. “Direct Use of Natural Gas: Implications for Power Generation, Energy Efficiency, and Carbon Emissions.” Washington, DC. April 2008.
A.4.4
Northwest Power and Conservation Council. “The Fifth Northwest Electric Power and Conservation Plan.” Appendices L and P. Portland, OR. May 2005.
Part B: Work Requirements

B.1
Technical Requirements

The contractor shall analyze and document the Regional economic efficiency of the use of electric space and water heating systems versus gas space heating systems and water heating systems.
B.1.1
Market Segments
Each market segment will form the basis for a broadly defined fuel use measure.  There are 130 pre-defined market segments.  Since there are so many market segments, market segment categories are used to help describe and identify market segments.  Each market segment falls within one of 12 categories.  Table 1 describes the 12 categories, the associated category identifier, and the number of market segments within each category.   

	Table 1 - Market Segment Categories
	

	Type
	Category Identifier
	Retrofit
or
 New
	Market Segment Category Description
	Number of Market Segments

	Single Family
	1s
	Retrofit
	Electric Heat, Electric DHW; convert to Gas Heat and Gas DHW
	32

	
	2s
	Retrofit
	Gas Heat, Electric DHW; convert to Gas DHW
	4

	
	3s
	Retrofit
	Gas Heat, Electric DHW; convert to Electric Heat
	2

	
	4s
	Retrofit
	Gas Heat, Gas DHW; convert to Electric Heat and Electric DHW
	4

	
	5s
	New
	Choose Electric Heat, Electric DHW
	1

	
	6s
	New
	Choose Gas Heat, Gas DHW
	1

	Multi-family
	1m
	Retrofit
	Electric Heat, Electric DHW; convert to Gas Heat and Gas DHW
	64

	
	2m
	Retrofit
	Gas Heat, Electric DHW; convert to Gas DHW
	8

	
	3m
	Retrofit
	Gas Heat, Electric DHW; convert to Electric Heat
	4

	
	4m
	Retrofit
	Gas Heat, Gas DHW; convert to Electric Heat and Electric DHW
	8

	
	5m
	New
	Choose Electric Heat, Electric DHW
	1

	
	6m
	New
	Choose Gas Heat, Gas DHW
	1

	
	
	
	Total
	130


Where multiple heating systems, multiple water heaters, and multiple gas extensions are identified within a market segment category, every possible combination of heating system, water heater, and gas extension is used to develop the suite of market segments within the category.   The four new construction market segments are described fully in table 1.  Table 2 describes the 126 required market segments in retrofit situations in further detail.  
Throughout the analysis, based on new data or analysis results, the Contractor shall use its professional judgment in recommending additional market segments.  The RTF will decide whether the recommended additional market segments will be analyzed.
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Identifier

Gas Extension

FAF Electric

Zonal Electric

Heat Pump

DHP/Zonal Hybrid

Electric Resistance Gas Tank

HPWH Gas Instantaneous

Gas Tank Electric Resistance

Gas Instantaneous HPWH

FAF Electric

Zonal Electric

Heat Pump

DHP/Zonal Hybrid

Electric Resistance Gas Tank

HPWH Gas Instantaneous

Gas FAF

Gas Hydronic

Gas FAF Gas Tank Electric Resistance

Gas Hyrdonic

Gas Instantaneous HPWH

Table 2 - Description of Retrofit Market Segments

1m

2m

3m

4m

2s

3s

4s

Convert To: Heat Pump Convert To: N/A

Convert To: Heat Pump

Electric Resistance

N/A

HPWH

Gas FAF

Convert To: N/A

Gas Hyrdonic

HPWH Gas Instantaneous

Main and Service 

Extension

Convert To:

Gas FAF Electric Resistance

Convert To:

Gas Tank Service Extension

Gas Hydronic

Gas FAF Convert To: Heat Pump Convert To: N/A

Gas FAF Convert To: Heat Pump

Electric Resistance

N/A

HPWH

Gas FAF Convert To: N/A

HPWH Gas Instantaneous

Main and Service 

Extension

Heating System Water Heater

1s Convert To: Gas FAF

Electric Resistance

Convert To:

Gas Tank Service Extension


For a list of all market segments, open “Appendix 1 – Required Market Segments”:
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B.1.2
Economic Analysis
The Contractor shall perform economic analysis on each market segment.    
B.1.2.1
Simulation Model
Economic analysis shall involve the use of a Monte Carlo simulation model for calculation of changes in gas and electricity use and calculation of measure cost.  In addition, the model shall use ProCost methodology to take into consideration the Regional value of the change in electric energy use and natural gas use.  The Contractor shall provide a written description of the calculations and logic behind the simulation model and the number of “games played”.  A graphic depicting the logic shall accompany the written description.  The Contractor shall describe the significance of the methods chosen. 
The simulation model shall not take into consideration the effects of the change in electric energy use and natural gas use on the Region’s electric power system (for more details, see “Council’s Portfolio Model Inputs” (B.1.4)).

B.1.2.1.1
Model Inputs
The Contractor shall develop an exhaustive list of analysis input variables and intermediate variables used in the economic analysis.  Depending on the design of the model, these variables may include some or all of the following: building size, building vintage, space heat annual energy requirements, water heat annual energy requirements, electric heating system cost and efficiency, electric water heater cost and efficiency, gas heating system cost and efficiency, gas water heater cost and efficiency, duct system cost, duct system efficiency, foundation type, gas service connection cost, gas main extension cost, differential operation and maintenance costs, measure life, gas transmission and distribution system losses, gas load factor, gas transmission and distribution cost, electric and gas load profiles and load factors, avoided electrical transmission cost*, marginal electricity cost*, marginal gas cost*,  avoided electrical distribution cost*, and financial assumptions*.  
B.1.2.1.2
Data Gathering & Stipulations
The Contractor shall seek the most up to date empirically based data when making model input assumptions.  The data gathering exercise is expected to consist primarily of a literature review.  Where adequate data are not available, the Contractor shall use its professional judgment in creating economic and engineering estimates to develop stipulated data.  These estimates shall be described in detail.  All sources shall be cited, including sources queried that provided no useful data.
The Council will provide the approved assumptions for input variables labeled with an asterisk in section B.1.2.1.1.

B.1.2.1.3
Input Variable Characteristics

Based on the characteristics of each input variable, the Contractor shall assign each input variable as either a stochastic or deterministic variable and shall describe the reasons for these decisions.  

Stochastic variables shall be assigned a probability distribution based on the results of the Data Gathering & Stipulations section (B.1.2.1.2).  The assigned probability distributions shall be used to randomly select model inputs for stochastic variables.  For each variable, the report shall include a graph of the assumed probability distribution and a written description of the reasoning behind the assignment of the particular probability distribution.  
Similarly, input assumptions for deterministic variables shall be made based on the results of the Data Gathering & Stipulations section (B.1.2.1.2).  The report shall include the input assumptions for deterministic variables in tabular form and a written description of the derivation of each variable.  
When assigning input assumptions, the Contractor shall correlate resulting end-use loads with the results of the Council’s existing assumptions.

B.1.2.1.4
Model Outputs

For each market segment, the model shall output the following distributions and associated distribution characteristics:
· Each stochastic input variable;

· Annual electric energy savings (kWh); 
· Annual natural gas savings (therms); 
· Regional present value of the electric energy savings ($);

· Regional present value of the natural gas savings ($); and

· Present value of the total regional cost ($);

· Present value of the total regional benefit ($);

· TRC benefit/cost ratio; and

· TRC net levelized cost (Net present value of measure cost per first year electric energy savings at the busbar in mils/kWh).
The Contractor shall include any other data or graph outputs which, in the Contractor’s professional judgment, assist in describing the results of this analysis.  Model outputs shall be included in the results section of the report.  
B.1.2.2
Cost-Effective Portion of Each Market Segment
For the cost-effective and non cost-effective portions of each market segment, the Contractor shall provide the distributions and distribution characteristics described under the Model Outputs section (B.1.2.1.4).  In addition, the percent of games that were cost-effective and non-cost-effective for each market segment shall be provided.
B.1.3
Market Potential Analysis
The contractor shall use the results of the Economic Analysis (B.1.2), the data collected in this section (B.1.3), any other data the Contractor finds useful, and its professional judgment to make a 20 year projection of the market potential for fuel conversions in existing homes and fuel choice in new construction.  Important market characteristics consist of the technical potential, economic potential, and achievable potential of each of the market segments.
B.1.3.1
Gas Conversion Trend

The Contractor shall obtain historical data (between the years 1994 and 2008) on the annual number of gas conversions in the Pacific Northwest.  As data allow, distinctions shall be made between the market segments defined in section B.1.1.  The contractor shall use these data to describe the historical conversion rates in the PNW since 1994.  Data sources shall be cited and assumptions shall be explained.
B.1.3.2
New Construction Market Size
The Contractor shall obtain and analyze historical data (between the years 1994 and 2008) on the annual number and percentage of new gas heated homes and the number and percentage of new electrically heated homes in the Pacific Northwest.  Where homes were electrically heated, the Contactor shall make a determination whether gas was available.  The Contractor shall define “gas available” in this context and apply the definition consistently.
B.1.3.3
Programmatic Fuel Choice Influences

The Contractor shall use data collected and its professional judgment to make a conclusion as to whether there are outside influences (utility efficiency programs, utility fuel choice programs, etc.) affecting consumers’ decisions related to fuel conversions and fuel choice.  If so, the Contractor shall estimate the impact of these influences in terms of number of homes affected and aMW savings caused within each market segment.
B.1.4
Council Portfolio Model Inputs
The Contractor shall combine the results of the Economic Analysis and the Market Potential Analysis into a usable format for the Council’s Portfolio Model for the 6th Power Plan.  The Council uses its Portfolio Model to analyze the effects of incorporating the cost-effective measures identified in this study into the Pacific Northwest electric power system.
B.1.5
Report and Presentation
The contractor shall write a draft report detailing the work performed, sources, assumptions, methods used, results, conclusions, and recommendations.  The Contractor shall discuss technical problems encountered and how they were resolved.  The impact of any unresolved problems shall also be discussed.  An executive summary is required.  

The Contractor shall submit the draft report to the RTF and present the results of this study to the RTF at a normally scheduled RTF meeting (meetings occur about monthly).  The presentation is expected to be 45 to 90 minutes in duration, including questions and answers from the RTF.  After the RTF presentation, the contractor shall incorporate comments or make clarifications to the draft report and submit a final report.

B.2
Deliverables

B.2.1
Council Portfolio Model Inputs 

(3 months after contract award)
B.2.2
Draft Report, in electronic format
(3 months after contract award)
B.2.3
Presentation to RTF 


(3 months after contract award)
B.2.4
Final Report, in electronic format
(5 months after contract award)
Part C: Supporting Information

C.1
Place of Performance

The work shall be performed at the Contractor’s site.  RTF meetings and project planning activities will be performed at the Council’s headquarters in Portland, OR.
C.2
Period of Performance

The project start date shall be within 10 days after contract award.  The period of performance is 6 months after contract award.
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Appendix 1

				Measure Name		Market Segment Category		Existing Heat System		Retrofit Heat System		Existing DHW		Retrofit DHW		Gas Extension

		1		Single Family with FAF Electric Heat and Electric Resistance DHW, convert to Gas FAF and Gas Tank DHW		1s		FAF Electric		Gas FAF		Electric Resistance		Gas Tank		Service Extension

		2		Single Family with Zonal Electric Heat and Electric Resistance DHW, convert to Gas FAF and Gas Tank DHW		1s		Zonal Electric		Gas FAF		Electric Resistance		Gas Tank		Service Extension

		3		Single Family with Heat Pump Heat and Electric Resistance DHW, convert to Gas FAF and Gas Tank DHW		1s		Heat Pump		Gas FAF		Electric Resistance		Gas Tank		Service Extension

		4		Single Family with DHP/Zonal Hybrid Heat and Electric Resistance DHW, convert to Gas FAF and Gas Tank DHW		1s		DHP/Zonal Hybrid		Gas FAF		Electric Resistance		Gas Tank		Service Extension

		5		Single Family with FAF Electric Heat and Electric Resistance DHW, convert to Gas FAF and Gas Tank DHW		1s		FAF Electric		Gas FAF		Electric Resistance		Gas Tank		Main and Service

		6		Single Family with Zonal Electric Heat and Electric Resistance DHW, convert to Gas FAF and Gas Tank DHW		1s		Zonal Electric		Gas FAF		Electric Resistance		Gas Tank		Main and Service

		7		Single Family with Heat Pump Heat and Electric Resistance DHW, convert to Gas FAF and Gas Tank DHW		1s		Heat Pump		Gas FAF		Electric Resistance		Gas Tank		Main and Service

		8		Single Family with DHP/Zonal Hybrid Heat and Electric Resistance DHW, convert to Gas FAF and Gas Tank DHW		1s		DHP/Zonal Hybrid		Gas FAF		Electric Resistance		Gas Tank		Main and Service

		9		Single Family with FAF Electric Heat and Electric Resistance DHW, convert to Gas FAF and Instant Gas DHW		1s		FAF Electric		Gas FAF		Electric Resistance		Instant Gas		Service Extension

		10		Single Family with Zonal Electric Heat and Electric Resistance DHW, convert to Gas FAF and Instant Gas DHW		1s		Zonal Electric		Gas FAF		Electric Resistance		Instant Gas		Service Extension

		11		Single Family with Heat Pump Heat and Electric Resistance DHW, convert to Gas FAF and Instant Gas DHW		1s		Heat Pump		Gas FAF		Electric Resistance		Instant Gas		Service Extension

		12		Single Family with DHP/Zonal Hybrid Heat and Electric Resistance DHW, convert to Gas FAF and Instant Gas DHW		1s		DHP/Zonal Hybrid		Gas FAF		Electric Resistance		Instant Gas		Service Extension

		13		Single Family with FAF Electric Heat and Electric Resistance DHW, convert to Gas FAF and Instant Gas DHW		1s		FAF Electric		Gas FAF		Electric Resistance		Instant Gas		Main and Service

		14		Single Family with Zonal Electric Heat and Electric Resistance DHW, convert to Gas FAF and Instant Gas DHW		1s		Zonal Electric		Gas FAF		Electric Resistance		Instant Gas		Main and Service

		15		Single Family with Heat Pump Heat and Electric Resistance DHW, convert to Gas FAF and Instant Gas DHW		1s		Heat Pump		Gas FAF		Electric Resistance		Instant Gas		Main and Service

		16		Single Family with DHP/Zonal Hybrid Heat and Electric Resistance DHW, convert to Gas FAF and Instant Gas DHW		1s		DHP/Zonal Hybrid		Gas FAF		Electric Resistance		Instant Gas		Main and Service

		17		Single Family with FAF Electric Heat and HPWH DHW, convert to Gas FAF and Gas Tank DHW		1s		FAF Electric		Gas FAF		HPWH		Gas Tank		Service Extension

		18		Single Family with Zonal Electric Heat and HPWH DHW, convert to Gas FAF and Gas Tank DHW		1s		Zonal Electric		Gas FAF		HPWH		Gas Tank		Service Extension

		19		Single Family with Heat Pump Heat and HPWH DHW, convert to Gas FAF and Gas Tank DHW		1s		Heat Pump		Gas FAF		HPWH		Gas Tank		Service Extension

		20		Single Family with DHP/Zonal Hybrid Heat and HPWH DHW, convert to Gas FAF and Gas Tank DHW		1s		DHP/Zonal Hybrid		Gas FAF		HPWH		Gas Tank		Service Extension

		21		Single Family with FAF Electric Heat and HPWH DHW, convert to Gas FAF and Gas Tank DHW		1s		FAF Electric		Gas FAF		HPWH		Gas Tank		Main and Service

		22		Single Family with Zonal Electric Heat and HPWH DHW, convert to Gas FAF and Gas Tank DHW		1s		Zonal Electric		Gas FAF		HPWH		Gas Tank		Main and Service

		23		Single Family with Heat Pump Heat and HPWH DHW, convert to Gas FAF and Gas Tank DHW		1s		Heat Pump		Gas FAF		HPWH		Gas Tank		Main and Service

		24		Single Family with DHP/Zonal Hybrid Heat and HPWH DHW, convert to Gas FAF and Gas Tank DHW		1s		DHP/Zonal Hybrid		Gas FAF		HPWH		Gas Tank		Main and Service

		25		Single Family with FAF Electric Heat and HPWH DHW, convert to Gas FAF and Instant Gas DHW		1s		FAF Electric		Gas FAF		HPWH		Instant Gas		Service Extension

		26		Single Family with Zonal Electric Heat and HPWH DHW, convert to Gas FAF and Instant Gas DHW		1s		Zonal Electric		Gas FAF		HPWH		Instant Gas		Service Extension

		27		Single Family with Heat Pump Heat and HPWH DHW, convert to Gas FAF and Instant Gas DHW		1s		Heat Pump		Gas FAF		HPWH		Instant Gas		Service Extension

		28		Single Family with DHP/Zonal Hybrid Heat and HPWH DHW, convert to Gas FAF and Instant Gas DHW		1s		DHP/Zonal Hybrid		Gas FAF		HPWH		Instant Gas		Service Extension

		29		Single Family with FAF Electric Heat and HPWH DHW, convert to Gas FAF and Instant Gas DHW		1s		FAF Electric		Gas FAF		HPWH		Instant Gas		Main and Service

		30		Single Family with Zonal Electric Heat and HPWH DHW, convert to Gas FAF and Instant Gas DHW		1s		Zonal Electric		Gas FAF		HPWH		Instant Gas		Main and Service

		31		Single Family with Heat Pump Heat and HPWH DHW, convert to Gas FAF and Instant Gas DHW		1s		Heat Pump		Gas FAF		HPWH		Instant Gas		Main and Service

		32		Single Family with DHP/Zonal Hybrid Heat and HPWH DHW, convert to Gas FAF and Instant Gas DHW		1s		DHP/Zonal Hybrid		Gas FAF		HPWH		Instant Gas		Main and Service

		33		Single Family with Gas FAF Heat and Electric Resistance DHW, convert to Gas Tank DHW		2s		Gas FAF				Electric Resistance		Gas Tank

		34		Single Family with Gas FAF Heat and Electric Resistance DHW, convert to Instant Gas DHW		2s		Gas FAF				Electric Resistance		Instant Gas

		35		Single Family with Gas FAF Heat and HPWH DHW, convert to Gas Tank DHW		2s		Gas FAF				HPWH		Gas Tank

		36		Single Family with Gas FAF Heat and HPWH DHW, convert to Instant Gas DHW		2s		Gas FAF				HPWH		Instant Gas

		37		Single Family with Gas FAF Heat and Electric Resistance DHW, convert to Heat Pump		3s		Gas FAF		Heat Pump		Electric Resistance

		38		Single Family with Gas FAF Heat and HPWH DHW, convert to Heat Pump		3s		Gas FAF		Heat Pump		HPWH

		39		Single Family with Gas FAF Heat and Gas Tank DHW, convert to Heat Pump Heat and Electric Resistance DHW		4s		Gas FAF		Heat Pump		Gas Tank		Electric Resistance

		40		Single Family with Gas FAF Heat and Gas Tank DHW, convert to Heat Pump Heat and HPWH DHW		4s		Gas FAF		Heat Pump		Gas Tank		HPWH

		41		Single Family with Gas FAF Heat and Instant Gas DHW, convert to Heat Pump Heat and Electric Resistance DHW		4s		Gas FAF		Heat Pump		Instant Gas		Electric Resistance

		42		Single Family with Gas FAF Heat and Instant Gas DHW, convert to Heat Pump Heat and HPWH DHW		4s		Gas FAF		Heat Pump		Instant Gas		HPWH

		43		Single Family New Construction, choose Electric Heat and Electric DHW		5s

		44		Single Family New Construction, choose Gas Heat and Gas DHW		6s

		45		Multifamily with FAF Electric Heat and Electric Resistance DHW, convert to Gas FAF and Gas Tank DHW		1m		FAF Electric		Gas FAF		Electric Resistance		Gas Tank		Service Extension

		46		Multifamily with Zonal Electric Heat and Electric Resistance DHW, convert to Gas FAF and Gas Tank DHW		1m		Zonal Electric		Gas FAF		Electric Resistance		Gas Tank		Service Extension

		47		Multifamily with Heat Pump Heat and Electric Resistance DHW, convert to Gas FAF and Gas Tank DHW		1m		Heat Pump		Gas FAF		Electric Resistance		Gas Tank		Service Extension

		48		Multifamily with DHP/Zonal Hybrid Heat and Electric Resistance DHW, convert to Gas FAF and Gas Tank DHW		1m		DHP/Zonal Hybrid		Gas FAF		Electric Resistance		Gas Tank		Service Extension

		49		Multifamily with FAF Electric Heat and Electric Resistance DHW, convert to Gas FAF and Gas Tank DHW		1m		FAF Electric		Gas FAF		Electric Resistance		Gas Tank		Main and Service

		50		Multifamily with Zonal Electric Heat and Electric Resistance DHW, convert to Gas FAF and Gas Tank DHW		1m		Zonal Electric		Gas FAF		Electric Resistance		Gas Tank		Main and Service

		51		Multifamily with Heat Pump Heat and Electric Resistance DHW, convert to Gas FAF and Gas Tank DHW		1m		Heat Pump		Gas FAF		Electric Resistance		Gas Tank		Main and Service

		52		Multifamily with DHP/Zonal Hybrid Heat and Electric Resistance DHW, convert to Gas FAF and Gas Tank DHW		1m		DHP/Zonal Hybrid		Gas FAF		Electric Resistance		Gas Tank		Main and Service

		53		Multifamily with FAF Electric Heat and Electric Resistance DHW, convert to Gas FAF and Instant Gas DHW		1m		FAF Electric		Gas FAF		Electric Resistance		Instant Gas		Service Extension

		54		Multifamily with Zonal Electric Heat and Electric Resistance DHW, convert to Gas FAF and Instant Gas DHW		1m		Zonal Electric		Gas FAF		Electric Resistance		Instant Gas		Service Extension

		55		Multifamily with Heat Pump Heat and Electric Resistance DHW, convert to Gas FAF and Instant Gas DHW		1m		Heat Pump		Gas FAF		Electric Resistance		Instant Gas		Service Extension

		56		Multifamily with DHP/Zonal Hybrid Heat and Electric Resistance DHW, convert to Gas FAF and Instant Gas DHW		1m		DHP/Zonal Hybrid		Gas FAF		Electric Resistance		Instant Gas		Service Extension

		57		Multifamily with FAF Electric Heat and Electric Resistance DHW, convert to Gas FAF and Instant Gas DHW		1m		FAF Electric		Gas FAF		Electric Resistance		Instant Gas		Main and Service

		58		Multifamily with Zonal Electric Heat and Electric Resistance DHW, convert to Gas FAF and Instant Gas DHW		1m		Zonal Electric		Gas FAF		Electric Resistance		Instant Gas		Main and Service

		59		Multifamily with Heat Pump Heat and Electric Resistance DHW, convert to Gas FAF and Instant Gas DHW		1m		Heat Pump		Gas FAF		Electric Resistance		Instant Gas		Main and Service

		60		Multifamily with DHP/Zonal Hybrid Heat and Electric Resistance DHW, convert to Gas FAF and Instant Gas DHW		1m		DHP/Zonal Hybrid		Gas FAF		Electric Resistance		Instant Gas		Main and Service

		61		Multifamily with FAF Electric Heat and HPWH DHW, convert to Gas FAF and Gas Tank DHW		1m		FAF Electric		Gas FAF		HPWH		Gas Tank		Service Extension

		62		Multifamily with Zonal Electric Heat and HPWH DHW, convert to Gas FAF and Gas Tank DHW		1m		Zonal Electric		Gas FAF		HPWH		Gas Tank		Service Extension

		63		Multifamily with Heat Pump Heat and HPWH DHW, convert to Gas FAF and Gas Tank DHW		1m		Heat Pump		Gas FAF		HPWH		Gas Tank		Service Extension

		64		Multifamily with DHP/Zonal Hybrid Heat and HPWH DHW, convert to Gas FAF and Gas Tank DHW		1m		DHP/Zonal Hybrid		Gas FAF		HPWH		Gas Tank		Service Extension

		65		Multifamily with FAF Electric Heat and HPWH DHW, convert to Gas FAF and Gas Tank DHW		1m		FAF Electric		Gas FAF		HPWH		Gas Tank		Main and Service

		66		Multifamily with Zonal Electric Heat and HPWH DHW, convert to Gas FAF and Gas Tank DHW		1m		Zonal Electric		Gas FAF		HPWH		Gas Tank		Main and Service

		67		Multifamily with Heat Pump Heat and HPWH DHW, convert to Gas FAF and Gas Tank DHW		1m		Heat Pump		Gas FAF		HPWH		Gas Tank		Main and Service

		68		Multifamily with DHP/Zonal Hybrid Heat and HPWH DHW, convert to Gas FAF and Gas Tank DHW		1m		DHP/Zonal Hybrid		Gas FAF		HPWH		Gas Tank		Main and Service

		69		Multifamily with FAF Electric Heat and HPWH DHW, convert to Gas FAF and Instant Gas DHW		1m		FAF Electric		Gas FAF		HPWH		Instant Gas		Service Extension

		70		Multifamily with Zonal Electric Heat and HPWH DHW, convert to Gas FAF and Instant Gas DHW		1m		Zonal Electric		Gas FAF		HPWH		Instant Gas		Service Extension

		71		Multifamily with Heat Pump Heat and HPWH DHW, convert to Gas FAF and Instant Gas DHW		1m		Heat Pump		Gas FAF		HPWH		Instant Gas		Service Extension

		72		Multifamily with DHP/Zonal Hybrid Heat and HPWH DHW, convert to Gas FAF and Instant Gas DHW		1m		DHP/Zonal Hybrid		Gas FAF		HPWH		Instant Gas		Service Extension

		73		Multifamily with FAF Electric Heat and HPWH DHW, convert to Gas FAF and Instant Gas DHW		1m		FAF Electric		Gas FAF		HPWH		Instant Gas		Main and Service

		74		Multifamily with Zonal Electric Heat and HPWH DHW, convert to Gas FAF and Instant Gas DHW		1m		Zonal Electric		Gas FAF		HPWH		Instant Gas		Main and Service

		75		Multifamily with Heat Pump Heat and HPWH DHW, convert to Gas FAF and Instant Gas DHW		1m		Heat Pump		Gas FAF		HPWH		Instant Gas		Main and Service

		76		Multifamily with DHP/Zonal Hybrid Heat and HPWH DHW, convert to Gas FAF and Instant Gas DHW		1m		DHP/Zonal Hybrid		Gas FAF		HPWH		Instant Gas		Main and Service

		77		Multifamily with FAF Electric Heat and Electric Resistance DHW, convert to Gas Hydronic and Gas Tank DHW		1m		FAF Electric		Gas Hydronic		Electric Resistance		Gas Tank		Service Extension

		78		Multifamily with Zonal Electric Heat and Electric Resistance DHW, convert to Gas Hydronic and Gas Tank DHW		1m		Zonal Electric		Gas Hydronic		Electric Resistance		Gas Tank		Service Extension

		79		Multifamily with Heat Pump Heat and Electric Resistance DHW, convert to Gas Hydronic and Gas Tank DHW		1m		Heat Pump		Gas Hydronic		Electric Resistance		Gas Tank		Service Extension

		80		Multifamily with DHP/Zonal Hybrid Heat and Electric Resistance DHW, convert to Gas Hydronic and Gas Tank DHW		1m		DHP/Zonal Hybrid		Gas Hydronic		Electric Resistance		Gas Tank		Service Extension

		81		Multifamily with FAF Electric Heat and Electric Resistance DHW, convert to Gas Hydronic and Gas Tank DHW		1m		FAF Electric		Gas Hydronic		Electric Resistance		Gas Tank		Main and Service

		82		Multifamily with Zonal Electric Heat and Electric Resistance DHW, convert to Gas Hydronic and Gas Tank DHW		1m		Zonal Electric		Gas Hydronic		Electric Resistance		Gas Tank		Main and Service

		83		Multifamily with Heat Pump Heat and Electric Resistance DHW, convert to Gas Hydronic and Gas Tank DHW		1m		Heat Pump		Gas Hydronic		Electric Resistance		Gas Tank		Main and Service

		84		Multifamily with DHP/Zonal Hybrid Heat and Electric Resistance DHW, convert to Gas Hydronic and Gas Tank DHW		1m		DHP/Zonal Hybrid		Gas Hydronic		Electric Resistance		Gas Tank		Main and Service

		85		Multifamily with FAF Electric Heat and Electric Resistance DHW, convert to Gas Hydronic and Instant Gas DHW		1m		FAF Electric		Gas Hydronic		Electric Resistance		Instant Gas		Service Extension

		86		Multifamily with Zonal Electric Heat and Electric Resistance DHW, convert to Gas Hydronic and Instant Gas DHW		1m		Zonal Electric		Gas Hydronic		Electric Resistance		Instant Gas		Service Extension

		87		Multifamily with Heat Pump Heat and Electric Resistance DHW, convert to Gas Hydronic and Instant Gas DHW		1m		Heat Pump		Gas Hydronic		Electric Resistance		Instant Gas		Service Extension

		88		Multifamily with DHP/Zonal Hybrid Heat and Electric Resistance DHW, convert to Gas Hydronic and Instant Gas DHW		1m		DHP/Zonal Hybrid		Gas Hydronic		Electric Resistance		Instant Gas		Service Extension

		89		Multifamily with FAF Electric Heat and Electric Resistance DHW, convert to Gas Hydronic and Instant Gas DHW		1m		FAF Electric		Gas Hydronic		Electric Resistance		Instant Gas		Main and Service

		90		Multifamily with Zonal Electric Heat and Electric Resistance DHW, convert to Gas Hydronic and Instant Gas DHW		1m		Zonal Electric		Gas Hydronic		Electric Resistance		Instant Gas		Main and Service

		91		Multifamily with Heat Pump Heat and Electric Resistance DHW, convert to Gas Hydronic and Instant Gas DHW		1m		Heat Pump		Gas Hydronic		Electric Resistance		Instant Gas		Main and Service

		92		Multifamily with DHP/Zonal Hybrid Heat and Electric Resistance DHW, convert to Gas Hydronic and Instant Gas DHW		1m		DHP/Zonal Hybrid		Gas Hydronic		Electric Resistance		Instant Gas		Main and Service

		93		Multifamily with FAF Electric Heat and HPWH DHW, convert to Gas Hydronic and Gas Tank DHW		1m		FAF Electric		Gas Hydronic		HPWH		Gas Tank		Service Extension

		94		Multifamily with Zonal Electric Heat and HPWH DHW, convert to Gas Hydronic and Gas Tank DHW		1m		Zonal Electric		Gas Hydronic		HPWH		Gas Tank		Service Extension

		95		Multifamily with Heat Pump Heat and HPWH DHW, convert to Gas Hydronic and Gas Tank DHW		1m		Heat Pump		Gas Hydronic		HPWH		Gas Tank		Service Extension

		96		Multifamily with DHP/Zonal Hybrid Heat and HPWH DHW, convert to Gas Hydronic and Gas Tank DHW		1m		DHP/Zonal Hybrid		Gas Hydronic		HPWH		Gas Tank		Service Extension

		97		Multifamily with FAF Electric Heat and HPWH DHW, convert to Gas Hydronic and Gas Tank DHW		1m		FAF Electric		Gas Hydronic		HPWH		Gas Tank		Main and Service

		98		Multifamily with Zonal Electric Heat and HPWH DHW, convert to Gas Hydronic and Gas Tank DHW		1m		Zonal Electric		Gas Hydronic		HPWH		Gas Tank		Main and Service

		99		Multifamily with Heat Pump Heat and HPWH DHW, convert to Gas Hydronic and Gas Tank DHW		1m		Heat Pump		Gas Hydronic		HPWH		Gas Tank		Main and Service

		100		Multifamily with DHP/Zonal Hybrid Heat and HPWH DHW, convert to Gas Hydronic and Gas Tank DHW		1m		DHP/Zonal Hybrid		Gas Hydronic		HPWH		Gas Tank		Main and Service

		101		Multifamily with FAF Electric Heat and HPWH DHW, convert to Gas Hydronic and Instant Gas DHW		1m		FAF Electric		Gas Hydronic		HPWH		Instant Gas		Service Extension

		102		Multifamily with Zonal Electric Heat and HPWH DHW, convert to Gas Hydronic and Instant Gas DHW		1m		Zonal Electric		Gas Hydronic		HPWH		Instant Gas		Service Extension

		103		Multifamily with Heat Pump Heat and HPWH DHW, convert to Gas Hydronic and Instant Gas DHW		1m		Heat Pump		Gas Hydronic		HPWH		Instant Gas		Service Extension

		104		Multifamily with DHP/Zonal Hybrid Heat and HPWH DHW, convert to Gas Hydronic and Instant Gas DHW		1m		DHP/Zonal Hybrid		Gas Hydronic		HPWH		Instant Gas		Service Extension

		105		Multifamily with FAF Electric Heat and HPWH DHW, convert to Gas Hydronic and Instant Gas DHW		1m		FAF Electric		Gas Hydronic		HPWH		Instant Gas		Main and Service

		106		Multifamily with Zonal Electric Heat and HPWH DHW, convert to Gas Hydronic and Instant Gas DHW		1m		Zonal Electric		Gas Hydronic		HPWH		Instant Gas		Main and Service

		107		Multifamily with Heat Pump Heat and HPWH DHW, convert to Gas Hydronic and Instant Gas DHW		1m		Heat Pump		Gas Hydronic		HPWH		Instant Gas		Main and Service

		108		Multifamily with DHP/Zonal Hybrid Heat and HPWH DHW, convert to Gas Hydronic and Instant Gas DHW		1m		DHP/Zonal Hybrid		Gas Hydronic		HPWH		Instant Gas		Main and Service

		109		Multifamily with Gas FAF Heat and Electric Resistance DHW, convert to Gas Tank DHW		2m		Gas FAF				Electric Resistance		Gas Tank

		110		Multifamily with Gas FAF Heat and Electric Resistance DHW, convert to Instant Gas DHW		2m		Gas FAF				Electric Resistance		Instant Gas

		111		Multifamily with Gas FAF Heat and HPWH DHW, convert to Gas Tank DHW		2m		Gas FAF				HPWH		Gas Tank

		112		Multifamily with Gas FAF Heat and HPWH DHW, convert to Instant Gas DHW		2m		Gas FAF				HPWH		Instant Gas

		113		Multifamily with Gas Hydronic Heat and Electric Resistance DHW, convert to Gas Tank DHW		2m		Gas Hydronic				Electric Resistance		Gas Tank

		114		Multifamily with Gas Hydronic Heat and Electric Resistance DHW, convert to Instant Gas DHW		2m		Gas Hydronic				Electric Resistance		Instant Gas

		115		Multifamily with Gas Hydronic Heat and HPWH DHW, convert to Gas Tank DHW		2m		Gas Hydronic				HPWH		Gas Tank

		116		Multifamily with Gas Hydronic Heat and HPWH DHW, convert to Instant Gas DHW		2m		Gas Hydronic				HPWH		Instant Gas

		117		Multifamily with Gas FAF Heat and Electric Resistance DHW, convert to Heat Pump		3m		Gas FAF		Heat Pump		Electric Resistance

		118		Multifamily with Gas FAF Heat and HPWH DHW, convert to Heat Pump		3m		Gas FAF		Heat Pump		HPWH

		119		Multifamily with Gas Hydronic Heat and Electric Resistance DHW, convert to Heat Pump		3m		Gas Hydronic		Heat Pump		Electric Resistance

		120		Multifamily with Gas Hydronic Heat and HPWH DHW, convert to Heat Pump		3m		Gas Hydronic		Heat Pump		HPWH

		121		Multifamily with Gas FAF Heat and Gas Tank DHW, convert to Heat Pump Heat and Electric Resistance DHW		4m		Gas FAF		Heat Pump		Gas Tank		Electric Resistance

		122		Multifamily with Gas FAF Heat and Gas Tank DHW, convert to Heat Pump Heat and HPWH DHW		4m		Gas FAF		Heat Pump		Gas Tank		HPWH

		123		Multifamily with Gas FAF Heat and Instant Gas DHW, convert to Heat Pump Heat and Electric Resistance DHW		4m		Gas FAF		Heat Pump		Instant Gas		Electric Resistance

		124		Multifamily with Gas FAF Heat and Instant Gas DHW, convert to Heat Pump Heat and HPWH DHW		4m		Gas FAF		Heat Pump		Instant Gas		HPWH

		125		Multifamily with Gas Hydronic Heat and Gas Tank DHW, convert to Heat Pump Heat and Electric Resistance DHW		4m		Gas Hydronic		Heat Pump		Gas Tank		Electric Resistance

		126		Multifamily with Gas Hydronic Heat and Gas Tank DHW, convert to Heat Pump Heat and HPWH DHW		4m		Gas Hydronic		Heat Pump		Gas Tank		HPWH

		127		Multifamily with Gas Hydronic Heat and Instant Gas DHW, convert to Heat Pump Heat and Electric Resistance DHW		4m		Gas Hydronic		Heat Pump		Instant Gas		Electric Resistance

		128		Multifamily with Gas Hydronic Heat and Instant Gas DHW, convert to Heat Pump Heat and HPWH DHW		4m		Gas Hydronic		Heat Pump		Instant Gas		HPWH

		129		Multifamily New Construction, choose Electric Heat and Electric DHW		5m

		130		Multifamily New Construction, choose Gas Heat and Gas DHW		6m





Table 1

		Table 1 - Market Segment Categories

		Type		Category Identifier		Retrofit
or
 New		Market Segment Category Description		Number of Market Segments

		Single Family		1s		Retrofit		Electric Heat, Electric DHW; convert to Gas Heat and Gas DHW		32

				2s		Retrofit		Gas Heat, Electric DHW; convert to Gas DHW		4

				3s		Retrofit		Gas Heat, Electric DHW; convert to Electric Heat		2

				4s		Retrofit		Gas Heat, Gas DHW; convert to Electric Heat and Electric DHW		4

				5s		New		Choose Electric Heat, Electric DHW		1

				6s		New		Choose Gas Heat, Gas DHW		1

		Multi-family		1m		Retrofit		Electric Heat, Electric DHW; convert to Gas Heat and Gas DHW		64

				2m		Retrofit		Gas Heat, Electric DHW; convert to Gas DHW		8

				3m		Retrofit		Gas Heat, Electric DHW; convert to Electric Heat		4

				4m		Retrofit		Gas Heat, Gas DHW; convert to Electric Heat and Electric DHW		8

				5m		New		Choose Electric Heat, Electric DHW		1

				6m		New		Choose Gas Heat, Gas DHW		1

								Total		130





Table 2

		Table 2 - Description of Retrofit Market Segments

		Category Identifier		Heating System						Water Heater						Gas Extension

		1s		FAF Electric		Convert To:		Gas FAF		Electric Resistance		Convert To:		Gas Tank		Service Extension

				Zonal Electric

				Heat Pump						HPWH				Gas Instantaneous		Main and Service Extension

				DHP/Zonal Hybrid

		2s		Gas FAF						Electric Resistance		Convert To:		Gas Tank		N/A

										HPWH				Gas Instantaneous

		3s		Gas FAF		Convert To:		Heat Pump		Electric Resistance						N/A

										HPWH

		4s		Gas FAF		Convert To:		Heat Pump		Gas Tank		Convert To:		Electric Resistance		N/A

										Gas Instantaneous				HPWH

		1m		FAF Electric		Convert To:		Gas FAF		Electric Resistance		Convert To:		Gas Tank		Service Extension

				Zonal Electric

				Heat Pump				Gas Hydronic		HPWH				Gas Instantaneous		Main and Service Extension

				DHP/Zonal Hybrid

		2m		Gas FAF						Electric Resistance		Convert To:		Gas Tank		N/A

				Gas Hyrdonic						HPWH				Gas Instantaneous

		3m		Gas FAF		Convert To:		Heat Pump		Electric Resistance						N/A

				Gas Hydronic						HPWH

		4m		Gas FAF		Convert To:		Heat Pump		Gas Tank		Convert To:		Electric Resistance		N/A

				Gas Hyrdonic						Gas Instantaneous				HPWH






