Incremental Costs for Gas Equipment in SBD


Documentation of Incremental Cost for Gas Equipment in Savings By Design

There are three sets of measures slated for a therm incremental cost value – the space heating portion of HVAC, domestic water heating, and process heating. Of these, the process heating measure will be specific to type and magnitude of the project being addressed. As such, no meaningful incremental cost value can be applied or determined. The incremental costs for domestic water heating and space heating will be discussed next.

Domestic Water Heating Incremental Costs

In October, 2000, Equipoise Consulting Inc submitted a report on the inclusion of commercial gas water heaters into the Savings By Design (SBD) program. That document included incremental cost information as well as cost effectiveness. 

In this 10/00 document and based on the potential equipment types and proposed incentive levels at that time, cost data was gathered for as much of the equipment as possible. The first part of determining water heater costs entailed a literature search and Internet search for current data available on costs in the state of California. The 1996 California Conservatory Inventory, Version 4.0 (DEER) database is a collection of costs, energy savings, and market saturation data gathered from a variety of sources including regulatory and utility bodies from 1992 through 1995. This database was obtained from the CEC free of charge. The 1996 Measure Cost Study, dated December, 1996, was obtained from the CEC. Other searches found data from Pacific Northwest Laboratories in a Commercial Equipment Cost Database. The report, dated January 1995, was prepared for the U.S. Department of Energy. This report provided algorithms for contractor costs based on different variables for water heaters and boilers. No other cost data was found for water heaters. Beginning in early April 2000, retail and wholesale companies were contacted directly and costs on specific pieces of equipment were gathered. Exhibit 1 shows where the data of current costs were obtained. Not all points gathered were used to determine a differential cost. While an effort was made to gather only minimum efficient or a specific high efficient piece of equipment, the retailer sometimes provided other data. Exhibit 1 presents both the number of data points gathered and the number of data points used.

Exhibit 1
Data Used in Cost Estimation

Equipment Type
CEC Database
PNL Report
Retail/Wholesale # of Equipment Costs Gathered (and Used)

Small Storage
Yes
Yes
0

Small Instantaneous
No
No
8 (4 Used)

Medium Storage
No
No
13 (10 Used)

Large Storage
No
No
18 (12 Used)

Large Instantaneous
Yes
No
4 (4 Used)

Data was unavailable for large instantaneous units over 95% efficient. The information collected was used to determine a cost for each equipment size based on input rating to the unit. The differential cost values were used to determine cost effectiveness.

The results of the data collected on differential costs are shown in Exhibit 2. 

Exhibit 2
Estimated Differential Costs 

[image: image1.wmf]EEM #

Energy Efficient Measure

Efficiency 

minimum for 

incentive

Differential 

Cost per Unit

Differential 

Cost per 

kBtu/h

1

Small Storage Water Heaters

EF + 10%

21.15

$          

 

2

Medium Storage Water Heaters

82.0%

1.06

$             

 

3

Large Type 1 Storage Water Heaters

82.7%

0.27

$             

 

4

Small Instantaneous Water Heaters

EF + 40%

11.32

$           

 


The previous discussion presents the analysis already performed on domestic gas hot water equipment. For the upcoming proposals, an incremental cost value is desired that indicates a dollar per saved therm. Using the same prototypical savings and costs from the previous analysis, the incremental costs were calculated as shown in Exhibit 3.

Exhibit 3
Incremental Cost Algorithm


[image: image2.wmf]saved

 

Therms

equipment

efficient 

 

more

 

of

Cost 

 

Cost 

 

l

Incrementa

=


From the analysis performed in 10/00, the cost by prototype and measure as well as the therms saved are shown in Exhibit 4 and Exhibit 5.

Exhibit 4
Cost of More Efficient Equipment
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Exhibit 5
Therms Saved by Prototype
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Exhibit 6 provides the results of application of the increment cost algorithm.

Exhibit 6
Incremental Costs for Commercial Gas Hot Water Equipment
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Space Heating Incremental Costs

When space heating was added to the SBD program, a rigorous analysis of cost differences similar to the gas water heating did not occur. Any incremental cost, as specified in the proposal as cost of equipment per therm saved, is dependent on the size of the equipment (and therefore the thermal load of the building). While some differential costs are known, the average therms saved by prototype is not known. This is an area that needs further research. 

As stated above, some differential costs were available with little time involved, as information had been collected previously. Pacific Northwest Laboratories (PNL) had provided information on costs for boilers from a Commercial Costs Database (1/95). This information gives an algorithm that provides costs based on various parameters. Additionally, the DEER from 1996 and 2001 was used to obtain incremental costs by equipment type for boilers and furnaces. Small central furnaces also had information from the Craftsman 2000 National Cost Estimator book. From these sources differential costs for the high efficiency equipment versus a standard equipment were determined as shown in Exhibit 7.

Exhibit 7
Differential Costs
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For purposes of determining if the therm incentive is too high or too low, a very rudimentary analysis was done that makes large assumptions about sizes and hours of operation. The results of this analysis is shown in Exhibit 8.

Exhibit 8
Incremental Costs for Commercial Space Heating Equipment
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Incentive Rate Comparisons

Based on the current $0.34/therm saved incentive for systems, the incentive covers approximately 15% of the incremental cost for gas water heating and 11% of the incremental costs for space heating. As shown in Exhibit 9, this is relatively low compared to the other measures.

Exhibit 9
Incentive Rates and Incremental Rates by Measure
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As stated before, while the gas water heating calculations are based on previous analysis, the space heating analysis that provides the therms saved is based on very large assumptions. While it is not thought that a more rigorous analysis will change the magnitude of the savings, a more accurate value would be obtained with additional analysis. It is recommended that this analysis occur at some point in time, although probably could not occur prior to putting in the proposal on December 14, 2001.
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