Program/Project Name:  Commercial & Industrial Motors and Drives Rebate Program

Type: New [Delete all notes in italics when filing:  If you are using this template and you already have a motor rebate program, delete “New” and substitute “Existing”]

Audience: Commercial & Industrial Customers



Project Description



[Section A of the Dept of Commerce filing format describes the program you plan to deliver.  Make any changes to this “template filing” that are appropriate to describe what you plan to do.]



The C&I Motors and Drives Rebate Program provides incentives to customers who install premium efficiency three-phase AC motors, variable speed drives (VSDs), or small (( 1.5 hp) electronically commutated permanent magnet motors (ECPM motors).  The target markets include both existing and new commercial and industrial facilities.



Qualifying Criteria, Savings Estimates, Incentive Amounts



The qualifying criteria for premium efficiency three-phase AC motors are those established by the Consortium for Energy Efficiency.  The Consortium launched its Premium Efficiency Motors Initiative in 1996 to encourage production and purchase of high efficiency motors.  Utilities and other market transformation programs in 13 states are using the Consortium efficiency levels as the basis for motor programs.  In June 2001, the National Electrical Manufacturers’ Association (NEMA) and the Consortium agreed to co-promote a new set of efficiency specifications for premium-efficiency motors.  This is an important development.  The definition of NEMA Premium efficiency motors will appear in NEMA industry electric motor performance and application standards, helping to eliminate confusion about efficiency terminology in the market, and the NEMA PremiumTM  label will appear on qualifying motors, helping purchasers to more easily identify high efficiency motors (NEMA members represent 80% of use production and sales of electric motors in the U.S.).  The CEE/NEMA efficiency levels average 1 to 2 percent higher than the federal minimum standards established by the Energy Policy Act of 1992 (EPACT).  Table 1 shows the EPACT efficiencies and the NEMA/Consortium qualifying efficiencies.  



To qualify for a VSD rebate:

the VSD must be new, and must have a true power factor of 0.90 or better,

the motor controlled must operate at least 4000 hours per year,

the VSD speed must be controlled automatically by a building automation system, process control system or local controller (that is, not manually),

the system controlled must experience regular and significant changes in load and therefore in motor speed under normal operation.



The utility will establish a list of applications that are assumed to meet the last of these criteria, and customers will also be able to submit other applications for consideration, along with an explanation of why the VSD speed is expected to vary significantly when in use.  Typical eligible applications are expected to include HVAC fans, pumps, and cooling towers; process equipment; and industrial fans.  In the case of a major process system redesign, customers may qualify for a higher rebate for a VSD through the Custom rebate program.



ECPM motors qualify for rebates if they are 1.5 hp or smaller and are installed in an application where a single phase AC motor is normally used.  ECPM motors included in a product that is eligible for other rebates (e.g., an Energy Star appliance) are not eligible for an additional ECPM rebate.  Typical eligible applications include evaporator fan motors for commercial refrigeration and freezer display cases and walk-ins, and fan motors for fan-powered variable air volume (VAV) terminal boxes in HVAC systems.



For premium-efficiency three-phase AC motors, demand savings will be estimated based on the difference in efficiency between the new premium efficiency motor and a standard motor, and assuming 85% loading at peak conditions.  Energy savings will be estimated based on the actual operating hours (from the rebate application form) and assuming an average 85% loading for single speed control.  If the premium efficiency motor is installed in a system that already has a VSD, energy savings for the motor will be estimated by assuming the system is 80% loaded 10% of the time, 70% loaded 15% of the time, and 50% loaded (or less) 75% of the time before and after the motor replacement.  



Table 1.  CEE/NEMA Premium Efficiencies and Federal Minimum (EPACT) Efficiencies



�Open Drip-Proof (ODP)���1200 RPM�1800 RPM�3600 RPM��HP�EPACT*�CEE Premium Efficiency�EPACT*�CEE Premium Efficiency�EPACT*�CEE Premium Efficiency��1�80.0�82.5�82.5�85.5�NA�77.0��1.5�84.0�86.5�84.0�86.5�82.5�84.0��2�85.5�87.5�84.0�86.5�84.0�85.5��3�86.5�88.5�86.5�89.5�84.0�85.5��5�87.5�89.5�87.5�89.5�85.5�86.5��7.5�88.5�90.2�88.5�91.0�87.5�88.5��10�90.2�91.7�89.5�91.7�88.5�89.5��15�90.2�91.7�91.0�93.0�89.5�90.2��20�91.0�92.4�91.0�93.0�90.2�91.0��25�91.7�93.0�91.7�93.6�91.0�91.7��30�92.4�93.6�92.4�94.1�91.0�91.7��40�93.0�94.1�93.0�94.1�91.7�92.4��50�93.0�94.1�93.0�94.5�92.4�93.0��60�93.6�94.5�93.6�95.0�93.0�93.6��75�93.6�94.5�94.1�95.0�93.0�93.6��100�94.1�95.0�94.1�95.4�93.0�93.6��125�94.1�95.0�94.5�95.4�93.6�94.1��150�94.5�95.4�95.0�95.8�93.6�94.1��200�94.5�95.4�95.0�95.8�94.5�95.0���Table 1, ctd.



�Totally Enclosed Fan Cooled (TEFC)���1200 RPM�1800 RPM�3600 RPM��HP�EPACT*�CEE Premium Efficiency�EPACT*�CEE Premium Efficiency�EPACT*�CEE Premium Efficiency��1�80.0�82.5�82.5�85.5�75.5�77.0��1.5�85.5�87.5�84.0�86.5�82.5�84.0��2�86.5�88.5�84.0�86.5�84.0�85.5��3�87.5�89.5�87.5�89.5�85.5�86.5��5�87.5�89.5�87.5�89.5�87.5�88.5��7.5�89.5�91.0�89.5�91.7�88.5�89.5��10�89.5�91.0�89.5�91.7�89.5�90.2��15�90.2�91.7�91.0�92.4�90.2�91.0��20�90.2�91.7�91.0�93.0�90.2�91.0��25�91.7�93.0�92.4�93.6�91.0�91.7��30�91.7�93.0�92.4�93.6�91.0�91.7��40�93.0�94.1�93.0�94.1�91.7�92.4��50�93.0�94.1�93.0�94.5�92.4�93.0��60�93.6�94.5�93.6�95.0�93.0�93.6��75�93.6�94.5�94.1�95.4�93.0�93.6��100�94.1�95.0�94.5�95.4�93.6�94.1��125�94.1�95.0�94.5�95.4�94.5�95.0��150�95.0�95.8�95.0�95.8�94.5�95.0��200�95.0�95.8�95.0�96.2�95.0�95.4��The CEE/NEMA specifications include all electric motors covered by the Energy Policy Act of 1992: NEMA design A and B, three phase, integral horsepower, general purpose, open drip proof (ODP) and totally enclosed fan cooled (TEFC) motors with six poles (1200 rpm), four poles (1800 rpm) and two poles (3600 rpm)





For VSDs, demand savings will be estimated by assuming the motor is 85% loaded at peak conditions without the drive, and 80% loaded at peak conditions with the drive.  Energy savings will be estimated based on the actual operating hours (from the rebate application form) and assuming an average 85% loading without the VSD.  After addition of the VSD, the system will be assumed to be 80% loaded 10% of the time, 70% loaded 15% of the time, and 50% loaded (or less) 75% of the time.  



For ECPM motors, demand and energy savings will be estimated by conservatively assuming an 80% efficiency for the ECPM motor, 50% efficiency for the standard single-phase motor, and 60% loading, and using the actual operating hours from the rebate application form.



Rebate amounts for premium efficiency motors are shown in Table 2.  Small rebates are given for premium efficiency motors purchased for customer inventory.  Most commercial customers do not inventory replacement motors, but many industrial customers do, given the critical importance of minimizing down time.  Without a rebate for inventoried motors, many industrial customers inventory only minimum efficiency motors.  



Representative incremental costs are also shown in Table 2 for a selection of sizes.  These are the differences in average list price between all models equaling or exceeding the NEMA/CEE criteria and all models at the EPACT minimum, based on data from the latest version of DOE’s Motor Master software.  [The incremental cost  info is not required by the Department, so you may want to use delete it before filing.]



The rebate for VSDs will be $30/hp for installed VSDs and $15/hp for VSDs added to customer inventory, based on the motor horsepower or the VSD horsepower, whichever is less.  Table 3 shows rebate amounts, costs and representative savings for VSDs.



The rebate for installed ECPM motors will be $20 for motors under ¼ hp and $50 for motors between ¼ hp and 1.5 hp.  Rebates will be half this for ECPM motors added to customer inventory.  Table 4 shows rebate amounts, incremental costs and representative savings for ECPM motors.



Rebate amounts may be adjusted over the biennium based on feedback from trade allies, success in marketing the program, and other considerations.



Table 2.  Rebates, Incremental Costs and Representative Savings for Premium Efficiency AC 3-Phase Motors



Motor Horsepower�Rebate for New or Replacement Motor�Rebate for Motor Added to Customer Inventory�Representative Incremental Costs (Selected Sizes)*�Representative kW savings**�Representative kWh savings***�Coin-cidence�Measure Life, years��1�$5.00�$2.50��0.03�162�70%�20��1.5�$7.50�$3.75�$47�0.03�196�70%�20��2�$10.00�$5.00��0.04�262�70%�20��3�$15.00�$7.50��0.07�442�70%�20��5�$25.00�$12.50�$52�0.08�486�70%�20��7.5�$37.50�$18.75�$84�0.15�886�70%�20��10�$50.00�$25.00�$96�0.17�1020�70%�20��15�$75.00�$37.50��0.22�1349�70%�20��20�$100.00�$50.00��0.30�1798�70%�20��25�125.00�$62.50�$169�0.35�2106�70%�20��30�$150.00�$75.00��0.37�2232�70%�20��40�$200.00�$100.00��0.32�1913�70%�20��50�$250.00�$125.00�$272�0.54�3247�70%�20��60�$300.00�$150.00��0.60�3594�70%�20��75�$375.00�$187.50��0.48�2873�70%�20��100�$500.00�$250.00�$323�0.92�5510�70%�20��125�$625.00�$312.50��0.79�4748�70%�20��150�$750.00�$375.00��0.84�5017�70%�20��200�$1,000.00�$500.00�$727�1.11�6689�70%�20��*Based on NEMA Design B 1800 rpm ODP motors.  230V motors for sizes 100 hp and below, 460 V motors for 200 hp.

** Based on 1800 rpm ODP motor, going from EPACT minimum to qualifying minimum.  Motor 85% loaded.

*** Based on 1800 rpm ODP motor, going from EPACT minimum to qualifying minimum.  Motor 85% loaded, operating 6000 hours/year.





Table 3.  Rebates, Incremental Costs and Representative Savings for VSDs



Motor Horse-power�Rebate for Installed VSD�Rebate for VSD Added to Customer Inventory�Representative Costs (Selected Sizes)*�Representative kW savings**�Representative kWh savings***�Coin-cidence�Measure Life, years��1� $30 �$15��0.05�1573�70%�20��1.5� $45 �$22.50��0.07�2318�70%�20��2� $60 �$30��0.09�3091�70%�20��3� $90 �$45�$2,150�0.13�4502�70%�20��5� $150 �$75�$2,400�0.21�7417�70%�20��7.5� $225 �$112.50�$3,275�0.32�11,000�70%�20��10� $300 �$150�$3,275�0.42�14,503�70%�20��15� $450 �$225�$3,775�0.61�21,396�70%�20��20� $600 �$300�$5,150�0.82�28,528�70%�20��25� $750 �$375�$5,900�1.02�35,388�70%�20��30� $900 �$450�$6,625�1.21�42,144�70%�20��40� $1,200 �$600�$9,175�1.60�55,830�70%�20��50� $1,500 �$750�$10,200�2.01�69,787�70%�20��60� $1,800 �$900�$11,800�2.39�83,208�70%�20��75� $2,250 �$1,125�$15,200�2.97�103,457�70%�20��100� $3,000 �$1,500�$17,500�3.96�137,943�70%�20��125� $3,750 �$1,875�$20,200�4.93�171,698�70%�20��150� $4,500 �$2,250�$22,900�5.89�204,954�70%�20��200� $6,000 �$3,000�$25,800�7.85�273,272�70%�20��*Means Electrical Cost Data 2000

**Applied to EPAct efficiency motor running 85% loaded at peak conditions before retrofit and 80% loaded with VSD.

***Applied to EPAct efficiency motor running at constant speed, 85% loaded before retrofit and running 80% loaded 10% of the time, 70% loaded 15% of the time, and 50% loaded 75% of the time with VSD control, operating 6000 hours per year.





Table 4.  Rebates, Incremental Costs and Representative Savings for ECPM Motors



Motor hp�Rebate for Installed ECPM Motor�Rebate for ECPM Motor Added to Customer Inventory�Repre-sentative Incre-mental costs�Std efficiency�ECPM efficiency�kW savings�kWh savings, 4000 hours/year�kWh savings, 8760 hours/year�Coin-cidence�Measure Life, years��0.1�$20�$10�$50�50%�80%�0.03�134�294�70%�15��0.25�$50�$25�$50-250�50%�80%�0.08�336�735�70%�15��0.5�$50�$25�$250�50%�80%�0.17�671�1470�70%�15��0.75�$50�$25�$250�50%�80%�0.25�1007�2206�70%�15��1�$50�$25�$250�50%�80%�0.34�1343�2941�70%�15��1.5�$50�$25�$250�50%�80%�0.50�2014�4411�70%�15��kW and kWh savings assuming 60% loaded.





�Marketing Plan



The program will be marketed to C&I customers through bill inserts, direct C & I mailings, and customer visits to key accounts.  The program will be marketed to electrical and HVAC contractors and engineers in and around the utility’s service territory through mailings of marketing materials and rebate application forms.  Word of mouth is also expected to be a significant marketing mechanism for this program.  



Coordination with Trade Allies



See Marketing Plan.



Implementation Services



No additional implementation services are provided with this program.  



Tracking and Evaluation



Pre- and post-retrofit site visits will be conducted for at least 20% of participating customers to verify the number and size of the motors and drives installed, the reasonableness of annual operating hours, and the presence of automated control and suitability of the application for VSD installations.  Energy and demand savings will be calculated from information provided on the rebate applications. 



Project Support



[Section B of the Dept of Commerce filing format provides the justification for the project.  This may include, for example, why this end use is important, why significant savings are achievable, and why this particular program strategy is a good way to achieve them.]



Motors account for 54% of electricity use in the industrial sector and about 10 to 15% of electricity use in the commercial sector.  Because motors often have long operating hours, even small increases in efficiency can yield large energy savings.  When running continuously at or near full load, the annual energy cost for a motor can be 10 to 25 times its purchase price. 



Many motors serve loads that vary over time.  Adjustable speed drives allow the motor output to be matched to the actual process requirements, and can save significant energy.  



Small single-phase AC motors have efficiencies below 50%, and sometimes as low as 20%.  ECPM motors offer a dramatic step-change in efficiency and therefore can offer large savings even though they are relatively small.



�Project Modifications



[If you have previously been offering a motor rebate program, itemize here any differences between the new program described in Section A and what you have been doing in the past.  State when you plan to transition to the new program described in Section A.  Otherwise, write here “Not applicable; this is a new program.”]



Estimated $/kW and $/kWh



�2002�2003��Cost per lifetime kWh  (Meter)����Cost per lifetime kWh  (Generator)����Cost per kW (Generator)����

You must fill in the numbers above.  They are required by the Department.  We suggest you complete the “CIP Report” table  below first, and then fill in the numbers above.



Cost per kWh (Meter) = Total program cost divided by (first year kWh savings at the customer multiplied by the measure life).  Typical measure life assumed for motors and VSDs  is 20 years. 



Example: If the first year kWh savings for the program were 25,000 kWh, the lifetime savings would be 20*25,000 or 500,000  kWh.  If the program cost were $1,000, the Cost per kWh-Meter would be $1,000/500,000 or $0.002/kWh.



 Cost per kWh (Generator) = Cost per kWh at Meter multiplied by (1-line loss).  Line loss includes both transmission loss and distribution loss.  Typical line loss for C&I customers is about 6% or 0.06, so this would be Cost per kWh at the Meter multiplied by 0.94.



Cost per kW (Generator)  = Total program cost divided by total kW saved at the generator.  The kW at the generator is the total demand savings at the customer multiplied by  the coincidence factor and  divided by (1-line loss).  Typical coincidence factor for motors  is about 70%, and typical line loss is 6%, so the kW at the generator would be the kW at the customer multiplied by 0.70/0.94 or kW at the customer multiplied by 0.745.  



You must fill out the “CIP Report” form or worksheet below.  It is required by the Department.   The cells you need to fill in are only those with a $, # or % sign in them.  $ indicates that a dollar amount must be filled in, # indicates that a number must be filled in, and % indicates that a percentage must be filled in.



Follow the instructions that came out with Commissioner Bernstein’s March 25, 2002 letter, or the instructions in the CIP Primer prepared by CEE for MMUA.  Both are available at http://www.mncee.org/frame_mmua.htm.  



Here are some suggestions to help you complete the worksheet:

Estimate the number of participants:  As a rough guide, about ¼ to ½ of 1% of  C&I customers typically participate in a motor and drive rebate program in any given year. Multiply the number of C&I customers you have by 0.0025 to 0.005 to estimate the number of  participants in your program.

Estimate the savings you will obtain for each participant:  As a rough estimate, you can assume that each participant will receive rebates for 50 to 60 hp of motors or 50 to 60 hp of drives.  For customer who receive motor rebates, this will result in about 0.8 to 0.9 kW of demand reduction and 4,800 to 5,400 kWh of energy savings at the customer (motors rebated through this type of program typically operate about 6000 hours/year).  For customers who receive drive rebates, 50 to 60 hp of drives will result in about 2 to 2.5 kW of demand reduction and 70,000 to 90,000 kWh at the customer.  Using this information, you can estimate your energy and demand savings. 

Estimate the total hp rebated, and the demand and first year energy savings:  Multiply the number of participants in the first step by the hp rebated per participant and savings per participant in the second step.

Estimate the amount of money you will spend on rebates:    Assuming $5/hp for motor rebates and $30/hp for drive rebates, multiply the total number of motor hp and drive hp you expect to rebate by $5 and $30 respectively to estimate your budget for rebates.  We expect that rebates for ECPM motors will initially be few enough in number that they can be neglected for budgeting.

Estimate the amount of money you will spend on administration, program delivery, etc.: About 70 to 80% of the budget for a motor rebate program will typically be for rebates, and 20 to 30%  for administration, advertising, and program delivery. So, divide the rebate amount by 0.7 to determine the total budget and subtract the rebate amount from that to get the amount for all other costs.  For each $1 of rebates, you will need to budget a total of $1/0.7 = $1.43.  Of this, $1 will be spent on rebates(“Participant Incentives” in the table below)  and $0.43 on Program Delivery, Utility Administration, Advertising and Promotion, and Evaluation Labor and Expenses.  Use your best judgment to divide the $0.43 up among these categories. Typically you might assume 3% of the total budget for administration and 3% for evaluation, and divide the remaining non-rebate costs evenly between project delivery and advertising & promotion. 



�



�Conservation Improvement Program Report��Cooperative:  the utility� � � � � ��Program Name:  C&I  Motor and Drive Rebates� � �� ��New; Continuing w/Modification; Continuing� � � � �� �2001�2002�2003�� �Actual�Budget�Budget��Program Type� � � ��    Indirect (No kWh Savings) check below� � � ��    Audit/Info� � � ��    Education� � � � � � ��    R&D� � � ��    Renewable� � � ��    Other� � � ��    Direct (kWh Savings)� � �X�X��Cost Components (Dollars)� � � ��Program Delivery� �$�$��Utility Administration� �$�$��Advertising & Promotion� �$�$��Evaluation Labor & Expenses� �$�$ ��Participant Incentives� � $�$��Other�����                   Total Budget� �$ �$ ��Program Participants� � � � � ��    Total Number of Participants� � #�#��% of Spending by Customer Segment � � � ��Residential� ����Commercial� ����Industrial� ����C&I Combined� �100% �100% ��Other� � � ��Low-Income Participation� � � ��   Participants (%)� �NA�NA��Participants (#)� �NA�NA��Budget ($)� �NA�NA��Renter Participation� � � ��   Renter Participation (%)� �NA�NA��Participants (#)� �NA�NA��Budget ($)� �NA�NA��Type of Incentive� � � ��Loan� ����Rebate� �x�x��Direct Installation� ����   Grant� � � � ����End-Use Target� � � ��Lighting� ����Process� ����Motor� �x �X��Refrigeration� ����Space Cooling� ����Space Heating� ����Water Heating� ����Weatherization� ����General/Other� ����Energy Savings� � � � � ��   First Year kWh Savings per Participant (Meter)� �� #�#��   Total Program First Year kWh Savings (Meter)�� #�#��   Cost per First Year kWh Saved (Meter)�� $�$��   kW Savings per participant (Generator)� �� #�#��   Total Program kW Savings (Generator)�� #�#��   Cost per kW Saved (Generator)� � � �� $�$��


