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Background

When a participating utility selects the 12-cent incentive level for the Conservation Renewables Credit (CRC) and Conservation Acquisition Agreement (CAA), Bonneville Power Administration (BPA) currently provides funds for approved technical analysis for large compressed air systems. The amount provided depends on the cost and depends on site specific circumstances, risk management, and the end user willingness to undertake the cost-effective energy efficiency improvements.  The purpose of this document is to provide a recommendation and related support regarding the incentive approaches that participating utilities should use to fund compressed air technical studies performed for larger customers.

Overview on Compressed Air Systems Assessment

According to the Compressed Air Challenge® (CAC) Sourcebook:

“A comprehensive compressed air system analysis should include an examination of both air supply and usage and the interaction between the supply and demand. Auditors typically measure the output of a compressed air system, calculate energy consumption in kilowatt-hours, and determine the annual cost of operating the system. The auditor may also measure total air losses caused by leaks and locate those that are significant. All components of the compressed air system are inspected individually and problem areas are identified. Losses and poor performance caused by system leaks, inappropriate uses, demand events, poor system design, system misuse, and total system dynamics are calculated, and a written report with a recommended course of action is provided.”

Technical Assistance Approaches Recommended by the Compressed Air Challenge Program

The CAC
 has devel​oped guidelines to define three levels of system analysis services, independent of the type of firm offering these services. These three levels of service include: a walk-​through evaluation (1/2 to 2 days), a system assessment (2 to 5 days), and a fully-instrumented audit (3 to 10 days).  These levels are defined below:

Walk-through Evaluation (1/2 -2 days) Cost Range $ 500 to $1,500.

A walk-through evaluation is an overview of a plant compressed air system by identifying the types, needs, and appropriateness of end uses, pressures and air quality requirements.

· The distribution system is analyzed for any apparent problems of size, pressure drops, storage, leaks, and drains.

· The supply side is analyzed for types of compressors, and the types, suitability and settings of capacity controls.

· Dryers, receivers, and filters are also analyzed.

· A simple block diagram of the system is drawn.

· Written report of findings and proposed solutions is submitted.

· Solution and product neutrality should be maintained with any recommendations.

System Assessment (2-5 days) Cost Range $1,500 to $4,000.

A system assessment is more detailed than a walk-through evaluation of a plant compressed air system.

· In addition to identifying the items and problems of the walk-through evaluation, readings are taken at appropriate locations to identify the dynamics of the system.

· A simple block diagram of the system is drawn, also a pressure profile and a demand profile, to help identify potential problems and how they could be resolved.

· Maintenance procedures and training are reviewed.

· A written report of findings and recommendations is submitted.

· Solution and product neutrality should be maintained with any recommendations.

System Audit (3-10 days) Cost Range $2,000 to $10,000.

A system audit is similar to a system assessment but in more depth and detail.

· Data logging of flow, pressure and kW readings throughout the system is conducted for a more in-depth analysis of the dynamics of the system and resulting problems.

· Again, maintenance procedures and training are reviewed.

· The objective is a proper alignment of the supply side and the demand side for optimum efficiency, energy savings, and reliability. A baseline is established, against which the results of any proposed changes are measured.

· A comprehensive written report of all findings, recommendations, and results is submitted.

· Solution and product neutrality should be maintained with any recommendations.

Findings from Research on Approaches Used by Other Programs

Funding formulas and minimum eligibility levels used by Compressed Air or Custom energy efficiency programs offered by utilities and public benefits programs generally have 4 variants:

1. Cost-share.  Many utilities offering energy efficiency programs use a cost-share approach to fund technical assessments or studies for larger end-users.  Many utilities fund half of the study costs, with the end-user responsible for paying the remaining half.  Other programs will fund the remaining 50 percent of study costs, but only after the end-user implements all of the recommended cost effective measures.  This is an effective way to provide the end-user with an incentive to implement the energy efficiency measures recommended in the study.
2. Minimum size of customer. Some programs, like New York State Energy Research and Development Authority (NYSERDA) FlexTech custom program, only provide technical assessments for customers meeting a minimum size requirement.  NYSERDA’s program requires the customer to have electric bills of at least $50,000 per year to be eligible for technical studies or assessments.
3. Size of energy efficiency opportunity.  Other programs, such as Xcel Energy’s  Custom program (covering Minnesota and Colorado service territories), have no stated minimum size requirement, but pay for study costs based on the energy or demand savings of the project.  Xcel Energy is interested in reducing peak demand and uses a demand-based formula of $200 per peak kW saved to fund study costs.  This formula pays only a very small fraction of costs (~5 percent) for smaller projects, and a larger fraction (up to 100 percent) of costs for larger projects.  For other energy efficiency providers, a formula based on energy (kWh) saved may be more appropriate.
4. Hybrid approaches.  There are also hybrid approaches used.  For example, Xcel Energy’s (MN) Compressed Air program provides a sliding scale of cost coverage based on the total compressed air HP size.  Xcel Energy’s program requires the compressor to operate a minimum of 2,000 hours per year to qualify.  Under Xcel Energy’s program, cost coverage for very small projects (between 50 and 100 HP) is capped at $2,000 to $2,500, but 100 percent of study costs are paid for.  For larger projects, 100 HP and above, sponsors are required to pay a greater share of project costs (25 percent and higher) but have a much higher cap ($15,000).  One of Xcel Energy’s main goals is to attract medium and smaller sized CA projects into the program.

Analysis of Costs versus Benefits of Technical Assessments

To develop some insight into minimum project size standards and funding levels, we developed some analyses of costs and benefits of different sizes and complexity levels of projects, using hypothetical customers as examples.  These examples are below:

Example 1 – 100 HP compressor, operating 6,000 hours/year

The first example presumes a 100 HP compressor, operating 6,000 hours per year.  This project merits a System Assessment, which we’ve assumed will take 3 days to perform.  The analysis also assumes a 33 percent probability that the customer will install the recommended measures.  The various other assumptions regarding marginal costs, measure life, etc., are shown below.

	System Size
	Operating Hours
	Measure Life (years)
	CA % Savings
	CA kWh savings/year
	Study Cost
	Marginal Costs
	CA EE Project Success Rate
	Expected Benefits over Project Life

	HP
	kW
	
	
	
	
	
	
	
	

	100
	75
	6,000
	10
	17
	76,540
	$  3,000
	$0.055
	33
	$ 9,322


Even under these fairly conservative assumptions, the benefits of performing the study and installing the recommended measures far outweigh the study cost of $3,000.  Note that if the compressor’s operating hours were reduced to 3,000 hours per year, the study would still be cost-effective.

Example 2 – 300 HP compressor, operating 6,000 hours/year

This second example assumes a 300 HP compressor, operating 6,000 hours per year.  A System Audit will be performed for a project of this size.  The remaining assumptions are shown below.

	System Size
	Operating Hours
	Measure Life (years)
	CA % Savings
	CA kWh savings/year
	Study Cost
	Marginal Costs
	CA EE Project Success Rate
	Expected Benefits over Project Life

	HP
	kW
	
	
	
	
	
	
	
	

	300
	224
	6,000
	10
	17
	229,619
	$  5,000
	$0.055
	33
	$27,965


Even with the considerably higher study cost of $5,000, the expected benefits from performing the study far outweigh its costs.  In fact, a much more expensive study would easily be cost justified based on the lifetime marginal cost savings of the compressed air efficiency improvements.

Example 3 – 50 HP compressor, operating 3,500 hours per year

One final example involves a smaller compressor (50 HP) operating for fewer hours per year (3,500) as would be expected in a smaller sized facility.  In this case, the study cost is not justified by the lifetime energy benefits of the compressed air efficiency improvements.

	System Size
	Operating Hours
	Measure Life (years)
	CA % Savings
	CA kWh savings/year
	Study Cost
	Marginal Costs
	CA EE Project Success Rate
	Expected Benefits over Project Life

	HP
	kW
	
	
	
	
	
	
	
	

	50
	37
	3,500
	10
	17
	22,324
	$  3,000
	$0.055
	33
	$  2,719


Recommendations 

The recommendations for funding technical studies are:

1. Consider funding 100 percent of the cost of a Walk-through Evaluation for all interested end-users, large and small.  This is the first step in the assessment process continuum and will allow the utility to quickly assess whether there are significant compressed air savings opportunities in the end-user’s facility, before committing to further, more expensive studies.

2. Restrict funding of detailed Facility Assessments and System Audits to projects sized at 200 HP or greater and with a minimum of 2,000 operating hours per year.  This would target funding of detailed assessments/audits to medium and large sized opportunities, and help to ensure that study funds are spent cost-effectively. 

3. Select a funding formula that requires an up-front cost contribution by the end-user.  This will mitigate the utility’s risk.  Also, by making the financial commitment up-front, it will help to ensure that those that choose to have their facility assessed are serious about following up on any recommendations provided.  An approach that reimburses the customer for their cost share after the recommended improvements are undertaken may be even more beneficial because it provides the customer with additional incentive to implement the audit recommendations.

4. With respect to funding formulas, several approaches are available.  The approach selected may depend on the goals of the program:

· For example, if the goal is to provide customers with an incentive to install recommended measures, a cost-sharing approach would be appropriate.  

· If the goal is to tie compensation to the savings realized (and/or parallel the approach used for other end-uses), then a formula based on $ per kW saved or cents per kWh saved may be appropriate.
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The Compressed Air Challenge (CAC) is a nationwide government/industry collabora​tive formed in 1997. The goals of the CAC are to raise awareness in industry to the true costs and efficiency improvement opportunities in compressed air systems oper​ations and to bring compressed air best practices to the plant floor level for American manufacturing. Go to www.compressedairchallenge.org for more information






� From Compressed Air Challenge Sourcebook, Improving Compressed Air System Performance.


� From Compressed Air Challenge’s Guidelines for Selecting a Compressed Air Service Provider.








