INDUSTRIAL MARKET BUNDLES





Common Measures Historically Delivered through Government/Utility Programs


Conservation not Delivered through One-On-One Industrial Contacts (Typically Market Transformation Efforts)


	A.  Packaged Compressed Air Systems


	B.  Pump Systems


	C.  Industrial Fan and Blower Systems


	D.  Industrial Motor Repair


�
COMMON INDUSTRIAL SECTOR MEASURES HISTORICALLY DELIVERED THROUGH GOVERNMENT/UTILITY PROGRAMS








1.  General Description: 





	Market Bundle and Technology Description:  This discussion covers those types of measures that have usually been secured though one-on-one contact with individual industrial customers, typically though utility programs, such as Bonneville’s Energy $avings Plan, or government action, such as Oregon’s Business Energy Tax Credit or the United States Department of Energy - Energy Analysis and Diagnostic Center outreach.  Common measures include efficiency changes to lighting, motors, compressors, pumps and energy management systems.  Lights are a common historic conservation measure in utility programs.  For example, approximately one-third of a sample of projects from Bonneville’s Energy Savings Plan were for lighting, and another one-third were for variable-speed drives.    


	


	Potential Delivery Mechanism as an Example:  Some utilities may be interested in helping deliver these same types of conservation measures in the future.  Key considerations for utilities include:  trying to ensure the industrial plant remains a customer or trying to deliver excellent services.  In addition, utility programs have historically delivered these types of measures at a very low levelized cost, which may be attractive to some utilities.  Government programs may also continue.  It is also possible that some of these savings will be delivered by energy service companies (including utilities) that might be willing to share the dollar savings with the customers.  To the extent any of these measures improve the productivity of a plant (for example, better lighting after an efficiency retrofit in one customer’s plant resulted in fewer wiring errors) they will be more likely to be adopted.





	Primary and Supporting Organizations to Help Achieve the Conservation:  The industrial customer, utilities, energy service companies, and government.  








2.  Regional Resource Characteristics:





	Size:  Average Megawatts in Medium Forecast by 2015:  Total achievable savings from actions in the industrial sector are estimated to be about 620 average megawatts (including line losses).  Staff estimates that about 70 percent of this resource, or 430 average megawatts, could be pursued with the one-on-one mechanisms envisioned in the market bundle.





	Levelized Cost Including All Costs and Benefits:  Estimated at about 1.4 cents per kilowatt-hour, based on historic program costs, not including non-energy benefits.





	Benefit-Cost Ratio:  Very cost-effective.





	Load Shape of Savings:  Conservation shape tracks loads.  Many loads are relatively flat throughout the year.





	Lost Opportunity Resource:  About 35 percent of the potential, or 150 average megawatts, are in new and expanding industries in the medium forecast;  these represent unique opportunities for building-in efficiency at the time of plant additions.  In addition, if a facility is undergoing change-outs or upgrades, there is a unique ‘window of opportunity’ available to develop conservation at the same time.  This implies even more resource in the lost-opportunity category than the 35 percent in new and expanding industries.  








�
3.  Customer Perspective:





	Customer Economic Benefits:





	Customer Non-Energy Benefits:  Some of these measures can have high non-energy benefits (or costs if they don't work well).  For example, EPRI and BPA have documented that variable speed drives can cause productivity and product quality enhancements.  Improved lighting can increase accuracy.  And some of the measures may result in reduced waste or pollution.  To the extent the customer is made aware of any such benefits, the efficiency measures are much more likely to be developed.





	Likely Customer Action:  Some level of customer action is already reflected in lower forecasts of electricity demand because the industrial forecast largely incorporates efficiency changes due to price.  In addition, however, it is expected that as industrial customers become aware of the non-energy benefits of some of these technologies, they will adopt them to some degree.  Evaluations of the Energy $avings Plan program and other industrial programs indicate that approximately 6-10 percent of the program savings would have been done anyway.  In the Energy $avings Plan case, this was after the program had tried to screen for customers that were going to do the efficiency anyway.  An estimate was made that 10 percent of the 400 average megawatts in this category or 43 average megawatts would be done by customers on their own.  








4.  Utility Perspective:





	Utility Financial Risk:  Potentially high.  These savings have a low levelized cost, but there is the risk that under an open access utility system (or with creative buying) the industrial plant could find another energy provider, thus 'stranding' the costs of conservation in the facility.  Some utilities have overcome this barrier by asking the customer to agree to pay back to the utility the unamortized portion of the conservation investment if they should change energy providers in the future.  





	Market Share Impacts:  Industrial customers are often the most versatile at changing fuels as prices change.  Some of these measures might help build or retain electricity as the preferred fuel.  





	“Utility Image” Value:  High.  These measures are envisioned as being developed in a one-on-one relationship with the individual customer.  This will promote utility recognition and add to customer service.  





	Other Utility System Values:  


	


	Potential Utility Levelized Cost and First Cost and Lifetime:  Utilities have been successful at getting the industrial sector resource at low utility costs.  Here, the utility portion is assumed to be 50 percent of the full regional cost.  





Best Guess Utility Levelized Cost = 0.7 cents/kWh	Utility Cost/First Yr. kW = $647/kW 


	Lifetime = 15 yrs.





	Likely Utility Action:  In a fully developed customer choice environment, utilities and energy service companies are likely to pursue some of the industrial conservation as a customer service.  In addition, as utilities are ramping down their programs in the near term, it will take awhile to slow conservation acquisition in this sector because many of the efficiency projects are multi-year.  The total from these is assumed to be another 20-percent of the potential savings over the forecast horizon, or 86 average megawatts.








�
5.  Remaining Potential (after utility and customer actions):





	Average Megawatts:  280 average megawatts.


�
Conservation Not Delivered though One-on-One Industrial Contact  








1.  General Description: 





	Market Bundle and Technology Description:  This bundle tries to describe the types of conservation resources that might be developed in the industrial sector by approaching manufacturers, trade associations, and service industries that oversee equipment and design of energy-consuming products in the industrial sector.  These approaches fall under the umbrella of “market transformation.”  Equipment will include items such as air compressors, pumps, and fans.  Potential projects for this equipment are listed separately in the following market bundles.  These should be distinguished from a delivery approach of one-on-one industrial customer contact, described separately in this plan.  


	


	Potential Delivery Mechanism as an Example:  An example of working with the trade associations and then with manufacturers might be to help the air compression trade association strengthen its testing protocols that determine efficiency.  This revised test could then become the basis for encouraging manufacturers to produce more efficient compressor systems, and developing a marketing niche.  Another example might be to work with motor rewind shops to help inform them on how to care for efficiency during the rewind process.  For further examples, see ACEEE “ Market Transformation Strategies for Industrial Electric Motor Systems.”  





	Primary and Supporting Organizations to Help Achieve the Conservation:  These types of actions would most likely be taken through efforts on the part of equipment manufacturers, trade associations, and government.  Utilities and energy service companies are less likely to be involved with these actions over time because they will have a hard time capturing a share of the benefits from the results.  








2.  Regional Resource Characteristics:





	Size: Average Megawatts in Medium Forecast by 2015:  This path has significant potential, but it will be limited by the fact that it is unlikely for a private company to be able to develop this resource and capture the benefits.  As a result, staff estimated that approximately 30 percent of the 620 average megawatts of the industrial sector savings, or 185 average megawatts, could be approached through this delivery channel (these include line loss savings). 





	Levelized Cost Including All Costs and Benefits:  Levelized costs are hard to calculate for this approach.  Initial costs would be offset in the long-run by long-term changes in the market place.  At the current time, it is assumed that the levelized costs are equal to those experienced in programs, about 1.4 cents per kilowatt-hour.  





	Benefit-Cost Ratio: Very good.





	Load Shape of Savings:  Savings are anticipated to approximate usage shapes, which are relatively flat across the industrial sector.  





	Lost Opportunity Resource:  Yes.  Most of these approaches deal with new equipment, which if not made efficient at the time, would be unlikely to be made more efficient until its next replacement cycle.  








�
3.  Customer Perspective:





	Customer Economic Benefits:





	Customer Non-Energy Benefits:  Low.  Some measures may have specific non-energy benefits, but this approach will not get at individual applications where the benefits might help in marketing.  





	Likely Customer Action:  Low.  This approach tries to aggregate individual measures of more efficient equipment and deal more directly with manufacturers.  








4.  Utility Perspective: �





	Utility Financial Risk:  If utilities or other private companies are involved in these approaches, it is unlikely that they can make a monetary return on the venture, although they might garner some positive public recognition.  





	Market Share Impacts:  Low; unlikely to shift fuel choice.  





	“Utility Image” Value:  Low.  Does not put the utility in direct contact with the customer.  May have some marginal image value with regulators and the general public if the utility is identified with helping out for the general good.  





	Other Utility System Values:


	


	Potential Utility Levelized Cost and First Cost and Lifetime: 





	


	Best Guess Utility Levelized Cost = N/A�	Utility Cost/First Yr. kW = N/A	Lifetime = N/A





	Likely Utility Action:  Likely very small.  Assumed to be zero.  








5.  Remaining Potential (after utility and customer actions):





	Average Megawatts:  Approximately 185 average megawatts (with line losses).  











�
Potential Industrial Market Transformation Projects:


Packaged Compressed Air Systems�





1.  General Description:





	Market Bundle and Technology Description:  An air compressor system consists of one or more electric motors, compressor air-end/packages, filters and/or dryers, pressurized air reservoirs, distribution piping and valves, and point-of-use tools.  Opportunities exist to improve equipment efficiency.  Efficient plant air system design could reduce electricity consumption even further.  Finally, proper system operation and maintenance could contribute further savings.   





	Market Status: Slightly more than one million air compressors are sold to the U.S. market each year.  Air compressors at or above 25 horsepower account for less than one percent of annual unit sales, but consume an estimated 80% of electricity used by the new units.  Most of these are single-stage, flooded rotary screw type.  A number of market barriers have been identified that need to be addressed to encourage the identification, marketing and adoption of the more efficient packages available in the market.  





6.  Prototypical Market Strategies to Capture Remaining Potential:





	Prototype Strategy A:  Multiple market transformation type activities, see "Description" below.





	Market Barrier(s) Addressed/Targeted:


1. Loose test standards and voluntary participation make it difficult to compare compressor performance across compressor types and between manufacturers;  selecting the most efficient compressor for the application is therefore difficult.


2. There is no overseeing organization to certify test results and encourage greater adherence to test standards.


3. Poor operation and maintenance practices.


4. Lack of design expertise resulting in sub-optimal system design, specification development, and equipment selection


5. Lack of knowledge of high efficiency options including higher efficiency compressors, ASDs, control systems, part-load mechanisms, etc. at the end-user and specifier levels.


6. Lack of end-user awareness of energy consumption; end-users do not demand high efficiency compressor system designs.  





	Description of Example Activities: 


1.  Work with Compressed Air and Gas Institute (CAGI) to develop consistent, useful plant air compressor package testing procedures.


	2.  Develop case studies of cost savings and performance improvement benefits.


	3.  Develop life-cycle costing tools and methodologies.


	4.  Develop and disseminate in-plant air distribution guidelines.


	5.  Develop common purchase specification for efficient compressors and work on purchasing collaboratives.


	6.  Initiate research into compressed air facilities outsourcing.


	7.  Improve the consistency and availability of plant energy audits.


	8.  Develop program for voluntary certification of the performance of systems.  





	Resources Needed (apart from existing utility and consumer efforts):


	Indirect (Staff -- some on contract?					4-6 FTE???


	Indirect (travel, contracts, etc.)					$200,000???


	Direct Costs (Incentives, rebates, etc.)			 	????





	Primary and Supporting Organizations to Help Achieve the Conservation: Compressed Air and Gas Institute (CAGI), U.S. DOE and EPA, Consortium for Energy Efficiency, End-user groups 





�
Potential Industrial Market Transformation Projects:


Pump Systems�





1.  General Description:





	Market Bundle and Technology Description:   In general, pumps perform two basic functions in the manufacturing sector:  pumps are either a part of the production process (process pumps) or they support ancillary systems such as cooling water loops or boiler feed systems.  The pump "package" is not as clearly defined as other industrial equipment packages.  Manufacturers and distributors sell process pumps with or without a motor drive.  Motors are attached to the pumps in various ways.  Opportunities exist to improve the efficiency of pump packages.  In addition more efficient system design and increased use of speed control could reduce pump electricity consumption.





	Market Status:  The process pump market is extremely competitive, and not every manufacturer serves each process market.  Manufacturers sell pumps through representatives and distributors, or in some cases, directly to very large end-users.  Many process pumps are engineered specifically for a particular end-use application and thus are sold directly to the end-user through the manufacturer.  Manufacturers and their agents play a strong role in determining pump efficiency and selection.  





6.  Prototypical Market Strategies to Capture Remaining Potential:





	Prototype Strategy A:  Multiple market transformation type strategies, as given in examples below.





	Market Barrier(s) Addressed/Targeted:


1.  A lack of knowledge at the end-user, distributor, and specifier levels regarding which pump type is applic-able for given applications (which may prevent the most efficient type for an application from being selected.)


	2. A lack of knowledge of the applicability of ASDs and the associated energy savings potential.


	3. Difficult to compare different manufacturers’ pumps because common rating and labeling guidelines are not used.  





	Description of Example Activities:  


	1.  Develop models of optimized systems for use in strategic marketing, including efficiency.


	2.  Develop case studies for benchmarking.


	3.  Develop catalogues of equipment cost and performance information.


	4.  Quantify life-cycle costs of pumping and non-energy benefits.


	5.  Develop pump selection software.


	6.  Develop guidelines for package efficiency labeling.


	7.  Develop specification guidelines and work to establish purchasing collaboratives.


	8.  Provide incentives as needed to overcome initial/familiarity concerns.


	9.  Develop voluntary certification process for pump packages.





	Resources Needed (apart from existing utility and consumer efforts):


	Indirect (Staff -- some on contract?					4-6 FTE???


	Indirect (travel, contracts, etc.)					$150,000???


	Direct Costs (Incentives, rebates, etc.)			 	????





	Primary and Supporting Organizations to Help Achieve the Conservation: Pump manufacturers, end-user groups, U.S. DOE and EPA, Consortium for Energy Efficiency, pump distributors, industry trade and professional associations, such as the Hydraulic Institute.


�
Potential Industrial Market Transformation Projects


Industrial Fan and Blower Systems�





1.  General Description:





	Market Bundle and Technology Description:  Fan and blower systems are used in a variety of applications in the industrial market.  The applications can be roughly categorized as “clean” process, “dirty” process, material handling, and HVAC.  These categories are not clearly separate, and differentiation is often difficult.  Efficiency improvements are possible in equipment, speed control and system design, with speed control offering the largest savings.  





	Market Status:  Centrifugal fans dominate the fan and blower market in the manufacturing sector, accounting for greater than 90 percent of fan and blower energy consumption.  Axial fans make up the remainder.  The industrial fan and blower market is fragmented and competitive, with no manufacturer accounting for more than 12 percent market share.  Contractors install most fan and blower systems.  Specifiers may work with the contractor, end-user and manufacturer representative to design the system and select equipment.  





6.  Prototypical Market Strategies to Capture Remaining Potential:





	Prototype Strategy A:  Various market transformation type activities as described below.





	Market Barrier(s) Addressed/Targeted:


1. 	ASDs are not used in many applications for which they are suitable due to lack of knowledge of applicability and high first cost of ASDs.  


2.	Lack of system design expertise creates sub-optimal (from an efficiency standpoint) system design, specification and equipment selection.  


3.	Equipment/system end-users and purchasers do not always specify minimum efficiency levels or energy consumption requirements.  


4.	It is difficult to make comparisons between different manufacturers’ products because the existence of energy-efficiency performance data is not widely known or easily analyzed.





	Description of Example Activities:  


	1.  Promotion of energy efficient fans and blowers through education and awareness.


	2.  Development of life-cycle costing tools and methodologies.


	3.  Develop fan/blower selection software.


	4.  Develop guidelines for package efficiency labeling


	5.  Standardize performance reporting practices for the fan industry.


	6.  Develop common purchase specifications for packages and establish purchasing collaboratives


	7.  Develop voluntary certification program for pump packages.    





	Resources Needed (apart from existing utility and consumer efforts):


	Indirect (Staff -- some on contract?					3-4 FTE???


	Indirect (travel, contracts, etc.)					$80,000???


	Direct Costs (Incentives, rebates, etc.)			 	????





	Primary and Supporting Organizations to Help Achieve the Conservation: Manufacturers, end-users, Consortium for Energy Efficiency, U.S. DOE and EPA, Air Movement and Control Association, other industry trade and/or professional associations.


�



Potential Industrial Market Transformation Project:


Industrial Motor Repair�





1.  General Description:





	Market Bundle and Technology Description:  When motors fail, instead of being replaced with a new motor, they can be repaired or rewound.  Motors can be rewound with no reduction in efficiency if it is done correctly.  Maintaining energy efficiency during motor repair is tightly linked to motor performance and reliability after repair.  





	Market Status:  Motors consume almost 50 percent of all electricity consumed.  In any given year, more motors over 5 horsepower are repaired than are sold new.  The motor repair industry is dominated numerically by small shops; however, larger shops have the biggest share of the market as they are likely to repair more and larger motors.  The motor repair industry is in a state of transition.  Repair shops are under tremendous pressure to reduce costs, improve quality assurance and technical services, and reduce lead times.  Studies have found that the efficiency of motors decreased between 0.5 and 2.5 percent at full load after repair.  A reasonable estimate is 1 percent loss for motors under 100 hp and about 0.5 percent  loss for larger motors.  These losses translate into significant use of electricity that could be avoided.  No single repair practice leads to reduced efficiency after repair.  Some problem practices are: high temperature burn-out of cores, improper bearing replacement, the use of smaller diameter wire, or changing winding patterns during rewinds.  Customers do not typically as for quality repair.  





	It is important to note that the improved reliability and related productivity gains associated with quality motor repair are more compelling than the energy benefits for many customers.  





6.  Prototypical Market Strategies to Capture Remaining Potential:





	Prototype Strategy A:  Implement a variety of market transformation type activities as described below:





	Market Barrier(s) Addressed/Targeted:  


	1.  Motor repair customers do not recognize quality motor repair and seldom ask for it.


	2.  Many repair shops do not understand how to maintain energy efficiency during repair.


	3.  Quality repair costs more.


	4.  Manufacturer’s motor specifications are often unavailable or not accessible.  


5.  Comprehensive data on the magnitude and sources of increased losses after motor repair and the costs and effectiveness of remedies is needed (demonstration studies).  





	Description of Example Activities�:  


1.	Establish a voluntary, industry-led repair shop certification program requiring training, key testing equipment, and implementing existing quality assurance standards.  Provide an easy to recognize certification label, such as “Energy Star Motor Repair Shop”.


2.	Educate motor users on identifying quality repair shops and the benefits of higher levels of service.  


3.	Continue to provide solid technical data on rewind through industry associations and other avenues.


4.	Complete practical guidebooks on maintaining energy efficiency during repair


5.	Provide training seminars on maintaining efficiency in conjunction with key repair industry conferences.


6.	Support programs linking energy efficiency issues to quality assurance.


7.	Provide financial assistance for testing equipment (particularly core loss testers) and to encourage the purchase of burn-out ovens with better controls.


8.	Identify low cost strategies, such as tips sheets, to improve practice in small shops.


9.	Work with motor manufacturers to develop a computer database for motor winding data and encourage motor manufacturers to release motor specifications and cooperate more effective with the repair industry.


10.	Establish a bench testing program where motors over a wide range of horsepower are tested with a variety of alternate wire sizes and configurations and repair problems.  


	


	Resources Needed (apart from existing utility and consumer efforts):


	Indirect (Staff -- some on contract?					3-4 FTE???


	Indirect (travel, contracts, etc.)					$100,000???


	Direct Costs (Incentives, rebates, etc.)			 	????





Primary and Supporting Organizations to Help Achieve the Conservation: Motor manufacturers, rewind shops, U.S. DOE, Consortium for Energy Efficiency, end-use customers, industry and trade associations, such as National Electrical Manufacturers Association.  











R:\DF\WW\96PLAN\APPNDIXG\APPNDXG3\INDBNDL.DOC


� While the term “utility” is used here, it should be interpreted to include energy service companies or other private companies that might have an interest in pursuing this particular market bundle.  


� Not applicable.  The utility portion of this market bundle was assumed to be zero, therfore no estimate of utility first or levelized cost or lifetime was estimated.


� Taken largely from Friedman, et al, “Market Transformation Strategies for Industrial Electric Motor Systems”, draft, 12/95.


� Taken largely from Friedman, et al, “Market Transformation Strategies for Industrial Electric Motor Systems”, draft, 12/95.


� Taken largely from Friedman, et al, “Market Transformation Strategies for Industrial Electric Motor Systems”, draft, 12/95.


� Text excerpted from Scheuler et al, Washington State Energy Office, “Industrial Motor Repair in the United States: Current Practive and Opportunities for Improving Customer Productivity and Energy Efficiency”.  Prepared for EPRI, BPA and the U.S. DOE.  September, 1994.


� This is a sampling of the activities recommended in “Industrial Motor Repair in the United States: Current Practive and Opportunities for Improving Customer Productivity and Energy Efficiency”.
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