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RUS EE Calculator Worksheet (Version 1.0)
BACKGROUND
The RUS EE Calculator Worksheet (EE Calculator) is designed to help you estimate, record, and track the consumer energy savings data needed for annual reporting in Part P, “Energy Efficiency Programs Summary”, of the Financial and Operating Report - Electric Distribution (Operating Report - Distribution). 
Introduction: Distribution borrowers and their associated G&Ts provide services and incentives to increase energy efficiency and produce savings for their consumers. As such, borrowers are asked to fill out Part P, “Energy Efficiency Programs Summary”, on the Operating Report - Distribution.  Consumer participation, cooperative investment in consumer energy savings, and the energy savings realized on the consumer side of the meter will be reported in Part P. Borrowers will report estimated energy savings in MMBTUs. Since some incentivized upgrades consume additional kWh to offset a less efficient fuel source, the MMBTU was selected as the reporting unit of measurement. This allows the borrower to report the true energy savings at the point of use even when the consumer elects to switch fuel sources. One MMBTU has an electric energy equivalent of 293 kWh.
Part P Report Purpose: The purpose of Part P of the Operations Report – Distribution, is to capture the amount of energy saved at the consumer end due to cooperative (distribution and G&T) investment on the consumer side of the meter. On Part P, “Energy Efficiency Programs Summary”, the borrower will report the consumer participation, cooperative investment, and estimated consumer energy savings only when the cooperative and/or its RUS borrower G&T have a specific investment in the project that yields an estimated energy savings.  It is important to note that power supply borrowers do not have a similar reporting requirement.  So the data reported on Part P by the member system must include costs incurred by the G&T for the energy efficiency measure being reported on by the member system, but only if the G&T has a mortgage with RUS.
Part P data will provide data useful to Load Forecasters. It also fulfills a feedback requirement to the legislative branch that sponsors the RUS Electric Program. Sections 2 and 4 of the RE Act were amended by Section 6101 of the 2008 Farm Bill to explicitly authorize loans to electric borrowers to implement energy efficiency programs. Consumer EE participation/savings is of concern to the legislative branch and plays a role in the continued sponsorship of the RUS Electric Loan Program. Borrowers are encouraged to promote consumer participation in energy conservation and efficiency programs. Part P information is a method for the federal borrower to show participation, investment, and energy savings in a consistent format for feedback into the legislative process.
Part P Report Content: Figure 1 shows the format of Part P of the Operating Report – Distribution. Basic definitions and intended reportable data for Part P are: 
1. Column (a) – Enter number of consumers (unique patrons) added to EE Program for the current reporting year.  Some consumers will participate in multiple energy savings programs; their entire estimated energy savings will be reported in column (c). It is a useful management tool to know the number of unique consumers participating in the EE program (Part P) compared to the average total number of consumers (reported in Part O). RUS expects the borrower to know where it is investing its funds and to be able to discern unique participation. To the maximum extent possible, effort should be expended to ensure an individual consumer’s participation is counted only once on Part P for the EE program. In other words, if 10 consumers participate in a building insulation program and 5 of those consumers participate in a heat pump upgrade program, the total participating consumers to be reported on Part P would be 10.
2. Column (b) – Enter total cooperative dollars invested (spent or risked) on the program during the current reporting year. This includes the appropriate portion of the G&T’s costs if the G&T is an RUS borrower. If the cooperative or its RUS borrower G&T has not invested any dollars yielding consumer energy savings, then “zero” will be entered in columns (a) – (c) for the current year.
3. Column (c) – Enter projected annual MMBTU savings for current reporting year.  For new installations, report the estimated savings compared to a baseline/typical unit that would have been purchased had the cooperative’s energy savings incentive not been available. If no energy savings were realized in the investment reported in column (b), e.g. marketing/startup expenses, enter “zero in columns (a) and (c) for the reporting year.
4. Column (d) – Enter the total number of consumers participating in the EE Program since the commencement of the program as of the end of the reporting year. This should equal the sum of the consumers reported in column (a) of the current year plus the number reported in column (d) the previous year. To the maximum extent possible, include unique consumers only once so that the total reflects the number of unique consumers participating in the EE program since inception. Note: If this is the first year you are filing this information and have data from previous years to report, record the appropriate information and so note in Part D, Notes To Financial Statements.
5. Column (e) – Enter total EE Program costs since the inception of the program. This should equal the sum of the costs reported in column (b) of the current year plus the number reported in column (e) the previous year. 
6. Column (f) – Enter total EE Program MMBTU savings since the inception of the program.  This should equal the sum of the savings reported in column (c) of the current year, the number reported in column (f) the previous year, and an additional year’s worth of energy savings on projects recorded in prior years through their useful life.

Part P Reportable Data: The following is a summary of the types of data to report and some general points to remember when completing Part P, “Energy Efficiency Programs Summary” (Figure 1):

1. Consumer Data:
a. Consumers as defined for Part P are unique patrons who choose to participate in the cooperative’s EE program by taking advantage of a cooperative offered service, equipment, or installation program.
b. To the maximum extent practical, avoid “double counting” a consumer who participates in more than one part of the EE program. RUS recognizes that this is a difficult task as the program moves forward, but it is desired that the number of consumers recorded in Columns (a) and (d) of Part P be a reflection of the total unique consumers involved, which can be compared to an average total number of consumers served at the cooperative (and reported in Part O). We understand that this could be skewed by non-member participation, service connects/disconnects, and unintended tracking errors. 

2. Investment Data: 
a. Report consumer energy savings only when the cooperative and/or G&T has a specific investment in the project that, when installed/executed, yields the estimated energy savings. 
b. All energy efficiency initiatives are to be reported regardless of the source of financing. If the cooperative directly or indirectly finances the project, report cost and savings including overheads on Part P.
c. Cost savings are an estimate of the Distribution and G&T cooperative’s total investment in the individual project and may include rebates, overheads, incentives, loans, etc. borne by the cooperative. 
d. The RUS borrower G&T does not have a location in their Operating Report – Generation and Transmission to report their costs and Consumer Energy Savings. RUS intends for the member distribution cooperative to capture the G&T EE program costs as an overhead to the entire distribution EE program or as an allocated cost to each distribution consumer EE project recorded on Part P. 
e. Do not include the consumer’s direct (non-loan) costs in your cost estimate. 
f. EE Program costs for power suppliers that are not RUS borrowers should not be reported on Part P. 
g. Reported investments should include marketing and all other costs, even if some or all of these costs were funded by low cost or incentivized loan funds.  
h. Do not report any costs or incentives that were not handled by either the distribution member cooperative or the G&T. Examples of these might be vendor rebates or tax rebates to the consumer. 
i. Part P will include grant/loan dollar value/expenses if the co-op acts as intermediary.

3. MMBTU Savings Data:
a. The energy savings should be estimated at the point of use and not be calculated all the way from the power plant or substation.
b. Do not record energy savings from a consumer project if the consumer bears the entire cost. Do not record consumer energy savings in any project where the cooperative has no investment in the project.
c. The consumer projects added at the end of the year are given the same weight as projects added at the beginning of the year.  Give each consumer a year’s worth of energy savings in the current year regardless of the installation month. 
d. If the project continues to yield energy savings in future years over a known useful life, add an additional year’s energy savings to the right side of Part P (Column (f)) next year and each year through that useful life. The RUS EE Calculator Worksheet performs this action automatically for all entries recorded starting in the 2011 year. If you are using some other method for tracking energy savings at the consumer end, perform this calculation manually. The consumer count and cooperative investment is reported only in the installation year (Columns (a) and (b)) and carried forward in Column (d) and (e).
e. Any small renewable generator, such as a wind generator, should be treated as an energy saving Load Modifier if it is rated less than one half of the installed kVA capacity of the transformer serving the consumer owner with the renewable generator.  The energy saved should be reported on Part P provided the cooperative has incurred expenses or incentivized the installation in some way.
f. The threshold for reporting a project as an EE upgrade or as a new EE item is imbedded in the notes for the particular calculator included in the RUS EE Calculator Worksheet. 
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INSTRUCTIONS
The EE Calculator is based on a process in use since 2008 and continuously improved by Basin Electric Power Cooperative, Bismarck, ND. BEPC offered to expand the tool to include a wider range of potential projects and to make calculations possible at geographical locations across the nation (1). Use of this EE Calculator is optional; if you already have a supported tool for estimating consumer energy savings on the cooperative’s investment at the consumer point of use, you may continue to use your own tool. Make sure your data is consistent with the Part P column definitions described in pages 1-4 of these instructions and as shown on the exhibit on page 5 above.
The concept for the presentation of the Excel based EE Calculator to the user was taken from the RUS Financial Forecast program (2). Access to an individual EE project calculator is menu driven. The user selects the calculator from the menu choices. The specific calculator is operated by data input and drop-down menus. Individual projects are recorded onto an Input Data Sheet sorted by date. An Energy Efficiency Programs Worksheet sorted by consumer classification (3) is populated from the Input Data Sheet and tracks savings over the useful life of the Input Sheet line item. A Summary Worksheet similar in appearance to the Operations Report – Distribution, Part P is populated from the Input Data Sheet entries by recording the Current Year. The Input Data Sheet will populate the appropriate Part P worksheet for the reporting year based on the assumptions imbedded within the calculator and your recorded project-by-project data. 
The typical user of this program is intended to be a person who already uses Excel-based programs and understands the basic equipment, terms, and concepts of an Energy Efficiency program. The RUS EE Calculator Worksheet may be used as an ongoing tool to be updated as projects are completed or as an annually updated program at the end of the year when the year’s work load is completed. As such, the user may elect to make 25 similar individual entries into the Data Input Sheet over the course of the year or use drop-down menus to record 25 similar events as a single entry at the end of the year. For instance, it may be difficult to estimate the marketing and overhead costs and therefore the cooperative total investment in each ongoing project at the time the project is completed; however, the total overhead cost for 20 unrelated water heater projects and 35 heat pump projects will be a known number at the end of the year and could be allocated appropriately to the completed work at the end of the year.
The purpose of the Operations Report – Distribution, Part P is to capture the amount of energy saved at the consumer end due to cooperative (distribution and G&T) investment. What ultimately ends up on the Part P left side (Added This Year) is the cooperative investment on the consumer side of the meter in the reporting year, the estimated consumer energy saved by the consumer in that same year, and the number of new EE program participating consumers in the reporting year. The Part P, right side (Total to Date) includes the sum of the cooperative dollars invested from the current year plus previous years along with the associated roll-up of energy saved at the consumer end, and the number of unique consumers participating in the EE program since inception. 
Energy savings is subject to estimates summed annually over an expected useful life, which complicates the tracking and recording of data in the right side (Total To Date) of Part P. Cooperative investment in each individual EE project is a one-time cost (marketing, labor, overhead, rebate, loan, etc.) in the origination year and usually does not involve an ongoing cooperative cost. The RUS EE Calculator Worksheet handles both ends of the reporting question; it assumes you are making a one-time investment in the project year, estimates the associated consumer energy savings in the project year, and populates the appropriate future Annual Report Part P right side (Total To Date) with that amount of energy savings each year for a defined useful life.
The savings to be reported in Part P of the Annual Report are estimates and are required to be reported in MMBTUs.  These estimates should be based on savings calculated in a formal Energy Efficiency Program (which includes a Business Plan and Quality Assurance Plan). In those cases where studies were not completed prior to deploying the energy efficiency program, reasonable estimates should be used based on sound engineering judgment taking into consideration the characteristics of the service area and the nature of the energy efficiency improvement. This is the target audience for the RUS EE Calculator. 

If you already have a supported methodology in place for making these estimates, you may continue to use your own supported calculation method. Consider this EE Calculator to be an optional resource for use by Rural Electric Cooperatives who have limited resources necessary to make this type of engineering calculation. These calculations require comparison of an energy efficient installation to an original installation or, in the case of new construction, a baseline “typical” installation not rated “energy efficient”. These calculations of energy savings vary by type, size, and geographical location. In this EE Calculator, we have attempted to make the calculation appropriate for the entire nation by drop-down menu selection. Source references for these calculations are included in the bibliography to the worksheet. Additionally, we have taken a conservative approach in the numerical calculation in selection of the comparative variables for baseline (or normal) installations versus energy efficient installations.

Thresholds for reporting a project as an EE item reportable in Part P are built into the notes for the particular calculator used. As an example, open the Central Air Conditioner Savings Calculator. Data in yellow is requested to support the calculation. If the A/C is a replacement unit, you are asked to provide the SEER of the old unit; if unknown, use 13. If you know the old SEER, use it along with the new equipment SEER to estimate a year’s energy savings. If you do not know the old equipment SEER, use SEER=13. In this case, you will only get credit for the new item SEER savings above 13. Savings will be realized as long as the replacement unit has a SEER>13. SEER=13 is also the comparative baseline calculation for a new installation. You should be incentivizing and recording the project only if a unit with SEER>13 is installed. 

The Part P reporting goal is to measure overall energy savings for the consumer. Not all program items result in kWh savings or a reduction in total electric consumption; however, we want to capture all features that result in the savings of energy and report this on Part P. For example, a consumer who upgrades his inefficient oil fired furnace and air-conditioning unit to a high efficiency ground source heat-pump will save energy but consume more kWh.  In this case, the kWh savings is zero, but the MMBTU savings would be calculated and reported on Part P if the cooperative has invested in the project. If you have already figured your EE Program energy savings in kWh, convert that to MMBTU using the conversion 1 MMBTU = 293 kWh electric.

EE Calculator Main Menu: The Worksheet opens to the Main Menu screen with buttons to select for aid in calculating the annual energy savings for many different types of equipment/projects that may be a part of your EE program. Use to the Calculator button that best describes your energy efficiency project.  If none of the descriptions under the EE Calculator Main Menu adequately describes your program, select the button labeled “Miscellaneous - Other”. This is the location in the Worksheet program that will allow you to record a project that is unique to your cooperative.
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PROCEDURE
Open the RUS EE Calculator Worksheet to the Main Menu. Enable Macros. Select the button “EE Program Summary Report”. Enter the Cooperative’s RUS Borrower number (e.g. ND008) and the desired Reporting Year (e.g. 2011). Return to the Main Menu. Save the program under your own file name. For those interested in viewing/manipulating the calculators in a separate window, open a second instance of the program from within Excel using Control “O”. This will allow you to enter data into your original while viewing the calculators in “read only”. To record your EE project information:

1) Estimate the annual energy savings for the EE program item(s) you plan to record

a) If you already know the energy savings, go to step 2)
b) Select the energy Calculator button for the type of equipment you plan to record
c) Fill in the specific (yellow) data fields to estimate the energy savings (in green)
d) Note the savings calculation for use in step 2)
e) Return to the Main Menu

2) Select the EE Data Input Sheet to record your entry (yellow fields)

a) Enter the year of installation; if 2010 or prior, select 2010
b) Select the appropriate consumer class for this entry. If you are recording multiple units in this entry, make a single entry for each consumer classification involved
c) Select the Equipment Type. If “Other”, select Other1, Other5, Other10, Other15, or Other20 to establish the useful life tracking of this entry
d) Under Comments, briefly describe the scope of this entry; e.g. five 6-ton A/C units
e) Enter the number of unique consumers represented by this entry. If all of the consumers have previously been represented in other Data Input Sheet entries, enter zero
f) Enter the total annual energy savings for this Data Input Sheet entry. A single unit/activity estimate was determined in step 1) above. Enter multiples of that calculation if this Data Input Sheet entry represents multiple units
g) Enter the total cooperative investment (in round dollar) involved with this Data Input Sheet entry
h) Add additional comments as desired to help you track your specific EE program
i) Record the entry by selecting the button “Enter onto Historical Record”. The entry is now available on the Historical Entries page. 
i) You may make minor corrections to an entry from this page. Do not move or change the format of the columns. 
ii) You may delete an entire entry using the normal Delete Entire Row function in Excel.

3) Return to the Main Menu or the EE Data Input Sheet to continue your data entry. Save your data. 

4) When you have completed your entries for the reporting year, go to the EE Program Summary Report. Print/provide that information to the person responsible for preparing the Financial and Operating Report – Electric Distribution (Operating Report – Distribution) in the Data Collection System (DCS).


“Other” EE Equipment: It is possible that your EE program offers a service or equipment that has not been addressed in this version of the RUS EE Calculator Worksheet. If you have an estimate of the annual energy savings for the unit/item and the cooperative has an investment in the item, you can still use this worksheet to track your overall program and prepare Part P of the Financial & Operations Report. Worksheet rows for projects with a useful life of 1, 5, 10, 15, and 20 years have been set aside for this purpose. When preparing an EE Data Input Sheet entry per the procedure above, select the Equipment Type Other1, Other5, Other10, Other15, or Other20 corresponding closest to the useful life of your item. The program will accept the entry and record the annual savings over that useful life.

Consumer Classification spreadsheets: View-only spreadsheets are included with the RUS EE Calculator Worksheet so you may see where the data entered into the EE Data Input Sheet maps to the appropriate consumer type. This program uses the protected Classification spreadsheets to track useful life energy savings in the program. Additional hidden spreadsheets can be viewed by selecting Show Hidden Worksheets from the Main Menu.

Pre-2011 (Historical) Entries: The Part P, “Energy Efficiency Programs Summary” asks the borrower to report the Total To Date information for the program on the right side (Columns (d), (e), and (f)) of the report. The RUS EE Calculator Worksheet carries a “2010” column to allow you to carry forward your pre-2011 program totals. EE Data Input Sheet entries carrying a 2010 date will be considered a lump-sum historical entry to be carried forward in subsequent years. Therefore, 2010 entries are not subject to the useful life energy savings calculations described above. Proceed as follows to record your pre-2011 data:
· Sort your 2010 and prior information by consumer classification and equipment type.
· Use the appropriate Calculator from the Main Menu (or your own method) to estimate the annual energy savings for that equipment type.
· Use that energy savings number to calculate the lump-sum energy savings for that equipment type and consumer classification through 12/31/2010. For instance, heat pumps incentivized in 2008 would have 3-years of energy savings in the lump sum; 2010 projects would carry one year of energy savings into the lump sum.
· Open the EE Data Input Sheet and make a single entry dated 2010 for each consumer classification with activity of that consumer type; see procedure step (2) above.
· Cooperatives have asked “how far back in time should I go back in my reporting?”  If the cooperative has good, solid data going back several years and desires to report that information on Part P for the historical record, consider reporting. Report only unique consumers where the co-op has an investment and has yielded EE savings under similar criteria described above. 
· If you rebated 85 A/C’s with a SEER=13 between 2005 – 2008, the energy savings using this calculator is zero and the items should not go into Part P
· If the 85 above had a SEER=16 but you do not know if/where they went on your system, do not report them on Part P

Glossary

AFUE - Annual Fuel Utilization Efficiency - AFUE is a thermal efficiency measure of combustion equipment like boilers, furnaces, and water heaters. The AFUE represents the actual, season-long, average efficiency of that piece of equipment, including the operating transients.

COP - Coefficient Of Performance – COP is commonly used in thermodynamics; the COP of a cooling device is a unit-less ratio: the cooling load and the electrical power needed to run the device are both measured using the same units, e.g. watts. Therefore a COP is universal and can be used in any system of units.

EER – Energy Efficiency Ratio - The Energy Efficiency Ratio (EER) of a particular cooling device is the ratio of output cooling (in Btu/hr) to input electrical power (in Watts) at a given operating point. EER is calculated using a 95F outside temp and an inside (return air) temp of 80F and 50% relative humidity.

HSPF - Heating Seasonal Performance Factor - HSPF is a term used in the heating and cooling industry to measure the efficiency of heat pumps. The efficiency of air conditioners is often rated by their HSPF. The higher the HSPF rating of a unit, the more energy efficient it is. HSPF is a ratio of BTU heat output over the heating season to watt-hours of electricity used. It has units of BTU/watt-hr.

Load Modifier – for the purpose of the RUS EE Program, a Load Modifier is a renewable generator rated less than one half of the installed kVA capacity of the transformer serving the consumer owner with the renewable generator. An energy saving Load Modifier should be reported in Part P provided the cooperative has an investment stake in the operation. Renewable generation not meeting this limitation should be reported in Part K, (kWh Purchases).
MMBTU – technically, represents a thousand thousand BTUs, or one million BTUs. An MMBTU can also be expressed as one decatherm. The MMBTU is used as a standard unit of measurement for natural gas and provides a convenient basis for comparing the energy content of various grades of natural gas and other fuels. This makes the MMBTU a convenient unit for reporting energy saved in an Energy Efficiency program. 1 MMBTU of energy savings is equal to 293 kWh of electric energy savings.
R-Value - The R-value is a measure of thermal resistance used in the building and construction industry. Under uniform conditions it is the ratio of the temperature difference across an insulator and the heat flux (heat transfer per unit area) through it.
SEER – Seasonal Energy Efficiency Ratio - The SEER rating of a unit is the cooling output in BTUs during a typical cooling-season divided by the total electric energy input in watt-hours during the same period. The higher the unit's SEER rating the more energy efficient it is.
Useful life – As used in this program, useful life is the number of years the equipment/item provides the installed energy savings. The useful lives are preset into the consumer classification worksheets for the 18 rows currently used in the program.
Attributions:
· RUS is grateful to Chad Reisenauer and Chris Baumgartner of BEPC for their tremendous support in making this Calculator a reality.
· The RUS Forecast, Howard Barnes & Eddie Moran, circa. 2000.
· Energy Efficiency Programs Worksheet, Carl Wilson & Cliff Burris, March 30, 2011.
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Complete the following fields, and press the ‘Save button when finished.

Added This Year Total To Date.
Classification Numberof  Amount Estimated | Numberof  Amount Estimated
Consumers Invested  MMBTU Savings| Consumers  Invested  MMBTU Savings
@) (©) ) ) (e 0

1. Residential Sales

2. Residentil Sales Seasonal

3 imigaton Sales

4.Comm. and Ind. 1000 kVa or Less.

5. Comm. and Ind. over 1000 kVa

Public Street and Highway Lightng

Other Sales to Publc Authorties

Sales for Resale - RUS Borrowers

B
7.
B
5.

Sales for Resale - Other

10.Total





