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VOLUME I – Purpose of this Publication


					
SECTION II – QUALIFICATIONS AND RESPONSIBILITIES
[bookmark: _A.__]
A.  	Technical Analyst and Organization

Since IETL repayments are keyed to the projected paybacks of funded projects, it is critical that reports identifying and analyzing prospective energy projects be clear, concise, objective, and technically sound.  The EAR, which identifies and documents project costs and paybacks, is prepared by the technical analyst.  This report becomes a part of the loan application and is reviewed and approved by AEO before financing is authorized.

The technical analyst who prepares and certifies the Energy Efficiency Measures analysis must meet the following criteria:

1. Be a registered professional mechanical or electrical engineer in the state of Arkansas or has current certification as a Certified Energy Manager (CEM) (proof of current CEM certification shall be submitted with EAR.
a.   If the proposed project involves a change in system design, installation of a new system (for example something other than simple lighting modifications or “like for like” component replacements with higher efficiency components) the project shall have a P.E. review.  The P.E. review may be performed by either the company or the independent technical review as long as the company agrees to modify the design based on results of the P.E. review.

2. Have extensive knowledge of energy-using systems found in industrial applications, a working knowledge of energy efficient retrofits utilizing state-of-the-art technologies, and a specific understanding of industrial operation and maintenance procedures/practices.

3. Be experienced in conducting energy analyses and identifying energy efficiency retrofit projects in an industrial environment and in preparing comprehensive reports on the findings.

4. Have no financial interest directly or indirectly related to the purchase or installation of energy efficient equipment.

5.	Be involved in on-site work to gather project data; have a working knowledge of the plant and its energy-using systems; direct or perform all aspects of the data collection, project selection, analysis, cost estimation; and provide final recommendations for IETL funding.

In order to conserve report preparation time and cost, analysts should focus on fundable projects (those which will result in a composite payback of ten years or less).
 
It is also the responsibility of the analyst to expedite the preparation of the EAR and to respond in a timely manner to any comments, questions, or necessary revisions resulting from the IETL technical review.
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[bookmark: _SECTION_III_-]SECTION III - GENERAL INSTRUCTIONS FOR PREPARING THE ENERGY ASSESSMENT REPORT (EAR)

[bookmark: _A._Utility_Rates]There are two types of energy assessments allowed for the IETL, a full facility energy assessment or a project specific (i.e. single EEM) energy assessment.  The same forms and reporting process will be used with the only difference is the specific project assessment will only look at the proposed project.  The AEO recommends a full facility energy assessment be performed to generate a comprehensive look at potential energy savings.

A.	Utility Rates and Energy Cost Savings

1.	Costs of Utilities

Utility expenses used in the IETL report should reflect real-world energy costs.  Calculate savings using energy costs from the actual rate schedule which applies to the particular building.  If the electric rate schedule has a “block” construction, whereby different rates per kWh are charged for different usage levels, calculate the savings using the incremental cost per kWh; i.e., the cost applicable to the block into which the building's electrical consumption falls.  Add the average cost of fuel adjustment, over the most recent 12 months available, to the per kWh cost.  A preferable alternative in many cases is to use a forecast of the cost of fuel adjustment provided by the utility.  Some of the larger utilities provide reliable forecasts.  The Public Service Commission may offer help in this area of forecasting if the utility cannot.

Use existing rate schedules unless it is known that a significant change in rates will take effect within the next six months.  Include a copy of the current or pending rate schedule and applicable riders in the appendix.  Use actual demand and power factor penalties, where applicable, in savings calculations.

Where summer and winter rates are different, the calculated savings must take into account these differences.  For recommended measures where kW and kWh savings accrue evenly throughout the year, an annual cost per kW or kWh may be applied.

Where savings accrue primarily during a certain part of the year, use the applicable summer or winter rate.
	
The analyst should inquire if a utility billing audit (see Appendix D) has been done for the facility and acquire a copy.  Any corrections to the billings or changes in the rate schedules resulting from the utility billing audit should be incorporated into the avoided cost analysis. The analyst should verify that the billings for the twelve months of data are correct by recalculating the charges from the meter readings and bills.  A spreadsheet is useful for this procedure.  Certify that the twelve months of bills are correct by signing Table 2 of the Energy Assessment Report.  

2.		Central Plants

Avoided costs developed for borrower-owned central plants should be based on the overall cost to operate the plant.  This includes the utility and fuel costs, maintenance and operating costs, and capital depreciation (based on actual expected lifetime of the equipment).  If it is a cogeneration plant, these costs should be reasonably prorated among electrical and thermal energy output.  If a borrower-owned plant continuously purchased supplemental energy and any savings reduced the purchased amount instead of the produced amount, then the rate schedule for the purchased utility should be used.

3. Avoided Costs of Natural Gas

Avoided cost for natural gas is determined by summing the total consumption in the twelve-month period, summing the total cost for the same period, and dividing the cost by the consumption.  .  If gas rates change on a seasonal or periodic basis, then a weighted average cost (e.g., using monthly consumption and monthly cost) should be determined. Most utilities bill in cost per unit of volume ($/Mcf), although a few will use cost per energy unit ($/therm, $/MBtu).  The following conversion may be helpful:

		$/therm					$/Mcf divide by 0.103
		$/million Btu				$/Mcf divide by 1.03

Total cost includes all charges for the natural gas, including customer charge, transport, franchise tax, city tax, cost and delivery guarantee fees, and final adjustment costs as applicable.

4. Avoided Costs of Oil

Avoided cost for fuel oil, butane, or propane is calculated by summing the total cost for the fuel over the previous twelve months, summing the volume of fuel represented by these costs, and dividing the cost by consumption.  Calculations for these fuels differ from those for electricity and natural gas in that these fuels are generally purchased on a non-periodic basis.  In other words, fuel is purchased prior to the beginning of the “season” and replenished as needed.  The volume of fuel on-site and its value must be determined at the beginning of the twelve-month period and again at the close of the twelve-month period.  The prorate share of fuel and cost is added to those purchases made during the twelve-month period, and the prorate share of fuel on hand at the end of the period is subtracted. 

Fuel cost is generally stated in terms of dollars per gallon, pound, therm, Ccf or Mcf and must be referenced to an energy density (Btu/lb, etc).  These fuels may be used in calculations provided that the relative conversion efficiencies and cost per unit energy is considered.

5.		Avoided Costs of Electrical Energy and Demand

The avoided costs of electrical energy and demand are the unit costs that will be avoided because of the energy savings generated by implemented EEMs.  They are expressed as $/kWh for energy savings or $/kW for demand savings.  The applicable kWh/yr energy savings or kW/yr demand savings are then multiplied by these avoided costs to compute the potential annual dollar savings of the EEM.

The most accurate method of calculating avoided costs is to perform a series of monthly electrical bill calculations based on initial consumption and consumption after each EEM, including dependencies.  This calculation can be shown as a series of steps and most easily computed using a spreadsheet:
a. Calculate all electric bills for the year.
b.	Correct for changes in fuel cost and peak demand.
c.	Calculate the electrical energy savings by month for the first EEM.
d.	Recalculate the monthly energy bills based on the new calculated energy consumption and electrical demand, including the influence of expansion blocks, power factor clause, and ratchet clause.
e. The cost savings is the difference in the two energy costs.
f. Calculate the electrical energy savings by month for the second EEM.
g. Recalculate the monthly electrical bills based on the new energy consumption and electrical demand, including influence of expansion blocks, power factor clause and ratchet clause..  Calculate a new ratchet demand if justified.
h. Repeat for all EEMs incorporating applicable dependencies and analyzing
          results.

A simplified calculation for avoided cost of electricity has been approved as follows: (1) calculate avoided electrical energy cost on a per kWh basis assuming (i.e., verifying that) the use is in the last block of actual consumption, and (2) calculate avoided electrical demand cost, if any, assuming a full use last block basis.  The last block is generally the lowest electrical cost rate.  Applicable fuel and cost recovery costs are to be added.  The last demand block is calculated with no ratchet or consumption limits on the block extension clauses.  These rates will not change as a function of energy savings and will be identified in the following examples as the simplified electrical energy rate and simplified electrical demand rate.
  
Utility rate schedules employ a seemingly complex array of terms and charges to determine the total utility charges billed to the customer.  An example of how to analyze a utility rate schedule is provided in Section V, Paragraph C.

[bookmark: _B._Operation_and]B.	Operation and Maintenance Recommendations (Non-fundable)

Operation and Maintenance (O&M) projects are not candidates for IETL funding and should not be included as part of an EEM project.  If the recommended action is eligible for funding under IETL, it is an EEM.  For instance, a recommendation with a 0.2-year payback that has a $50 purchase price and is eligible for IETL financing should be classified as an EEM.  Additionally, cleaning and/or greasing of equipment, though it may take 25 hours of staff time, would be classified as an O&M.  Payback period and cost of implementation are irrelevant to this distinction.  One helpful technique is to ask the following question, “Is the recommended action something that the staff should be doing ordinarily as a regular part of their duties?”  If the answer is yes, the recommended action is an O&M.

Recommendations which involve turning machines on/off may be borderline cases. Obviously, staff who are performing duties to the fullest will turn off all equipment after normal occupancy hours, if use of equipment is not necessary after hours.  However, this kind of manual on/off control is the exception rather than the rule.  In these cases, consider:

		Does the staff have the manpower to comfortably operate all equipment manually?

		Can the staff reasonably be expected to perform this duty in a reliable manner?

If the answer to either question is no, then recommend investment in automatic control equipment (i.e., time clocks, energy management systems, etc.) and classify the project as an EEM, rather than recommending manual performance of these tasks as an O&M.   Analysts are encouraged to include recommended O&M items in the appendix of the Energy Assessment Report.

C.	Classifying Project Types

Financing for cost reduction projects may be approved for projects that demonstrate a measurable improvement in energy efficiency, result in a measurable reduction in energy demand, implement an energy recycling process or a implementation of clean energy technology.

EEMs can be calculated at three different levels of detail (see definitions of Tier I, II and III).  A list of Tier I EEMs can be found in Paragraph D below.  

[bookmark: _D._Category_I]D.	Tier I EEMs

Tier I EEM is an EEM for which there is little to no cost and slight effort to implement. Some examples of Tier I opportunities are: 

· Simple timers and controls for implementing on/off strategies
· Improvements to existing compressed air systems
· Install insulation on bare steam pipes
· Reduce illumination to minimum necessary levels

E.	Tier II EEMs

A Tier II EEM is an EEM for which there is moderate cost and effort required for implementation. These measures can be analyzed through use of calculation methods provided on the AEO website or though simplified manual or spreadsheet calculation forms.  

These simplified methods are authorized to decrease the time and cost traditionally invested in analyzing well established, relatively uncomplicated projects.  Analysts are encouraged to use simple calculations for the following types of measures:

Analysts may also use simplified energy calculation software for IETL Tier II EEMs.  However, if the analyst elects to use a computer program or spreadsheet to calculate energy savings, simplified energy calculation methods must be identified, and the printouts and solutions should be clearly marked and self-explanatory.  Therefore, any analyst using this software must be aware of its limitations and use it appropriately (see Section IV).

F.   Tier III EEMs

Tier III EEM is an EEM for which there is high cost and effort required for implementation. Typically > 30% energy savings can be realized as a result of implementation of Tier III recommendations from an EAR.

Tier III EEM analysis may be more complex and require detailed utility cost savings calculations and documentation.  Examples of Tier III EEMs include:

· Replacement to high efficiency equipment
· Variable speed systems
· Process heating and cooling improvements
· Steam system improvements
· Implementation of a renewable energy source
· Major retrofits

[bookmark: _Category_IV_ECRMs]G.	Project Selection Procedures

The technical analyst should take the following steps to identify the most cost effective projects in existing plants/processes for IETL funding:

1.	Meet with administrative, operations and maintenance personnel of the borrowing entity to consider:

a.	Their ideas of what would work in their plant to reduce costs.

b.	The annual cost and consumption of utilities.

2. After assessing inputs from administrative, operations and maintenance staff, survey the facility in the manner listed below (if performing a process specific assessment all questions refer to the specific process):

a.		Look for O&M opportunities which will save utilities or utility dollars and should be recommended as a regular O&M practice of the facility.

b.	Look for “standard” projects that will normally payback within ten years and which can be handled as Tier I or Tier II EEMs.

b. Look for additional projects that normally payback within ten years but will not be Tier I or Tier II EEMs.

d.	Look for other projects that are unique to their plant.  These will be calculated as Tier III, or detailed, EEMs but may have extended paybacks.

e.	Make a quick assessment of the expected cost and savings associated with projects identified in the steps above by reviewing typical paybacks for projects selected. 

f.	If the combined payback meets the ten-year payback criteria, complete data collection for Tier I and Tier II EEMs on-site and select projects for Tier III EEMs.

g. If the combined payback does not meet the ten-year payback criteria, confer with the borrowers and determine if they would be interested in “buying down” the payback.  Then complete data collection for Tier I and II EEMs on-site, select projects for Tier III EEMs, and compute expected composite cost (after buy down).

[bookmark: _I.__]H.  	Estimating Implementation Costs

Implementation costs must be estimated and documented in sufficient detail to meet IETL Program requirements.  In general, these costs should be estimated as close as possible to the costs that can be realistically expected so that the adding of a small escalation to these costs will virtually assure a final actual cost that is less than or equal to the estimated cost.

A detailed budget for the installation of each retrofit must be included.  Implementation cost estimates should be as detailed as practical and conform to the acceptable documentation discussed below.  The budget must include a Work Breakdown Structure (WBS) including each major element required to install the retrofit.  The WBS should list:

	equipment cost
	materials cost
	labor cost
	contractor costs
	additional design/engineering/administration cost
·  monitoring and verification cost (M/V cost up to 3% of EEM may be included in loan amount)
	escalation allowance (up to 10% of the project cost may be included in loan)
	total costs

The implementation costs must include funds for the removal and proper disposal of materials and equipment to be replaced under this program.  These materials would include, but not be limited to, items such as light bulbs, ballasts, switches, controls, HVAC equipment, refrigerants, pumps, fans, blowers, piping, valves, conduit, wiring, and boilers.  Special care should be taken to budget sufficient funds to properly dispose of materials that are hazardous to the environment.

If an EEM installation estimate equals or exceeds $100,000 (labor, construction equipment, and contractor's overhead and profit), the technical analyst should obtain and include at least one written estimate from a reputable regional contractor (If labor is to be performed by borrower’s staff, include their hourly rate for the trade required and do not include a mark-up for the contractor costs).

If an EEM installation estimate is less than $100,000, the technical analyst may estimate by subtotaling equipment, materials, and labor costs for each EEM requiring the services of an installation contractor and adding 20 - 30% for contractor's indirect cost, overhead, and profit (unless work is being done by plant staff, in that case do not include a mark-up for the contractor costs).


The following represent acceptable documentation of the implementation costs:

	A recent quotation from a bonafide regional contractor for furnishing labor, materials, supplies, and equipment to implement the retrofit.  This should be referenced in the implementation portion of the report, and the quotation document should appear in the EEM (or the appendix if voluminous).

	In the absence of a quotation from a contractor for the installation of the EEM, a quotation from bonafide suppliers for furnishing the equipment or materials required in the implementation of the savings is satisfactory, if accompanied by a labor estimate and contractor's overhead and profit based on generally accepted construction cost data (see below).  This should be referenced in the implementation portion of the report, and the backup or justification documentation should appear in the EEM (or in the appendix if voluminous).

	Where quotes from contractors or suppliers are not available or cannot be obtained for the costs of materials, supplies, and equipment, or for the productivity and cost of labor, this information can be obtained from a recognized construction cost database such as those produced by the R. S. Means Company.  This information should be referenced in the implementation portion of the report listing the source (including the year) and the specific line item quoted so that the information can be reviewed for correctness.  This should include an analysis of labor productivity as outlined by the database used.  However, the pay rates used and the materials costs should be indexed to reflect the costs of the locale in which the buildings studied are located, if there is any significant variation.

		Where in-house personnel are used to implement projects, a referenced statement from an administrator of the borrower to justify the rates used will be acceptable.  In this case the base pay rate plus applicable burden should be used.  A quotation from bonafide suppliers for furnishing the equipment or materials required in the implementation of the savings is required.

For retrofit measures in detailed reports that require additional design/engineering/ administration, and the analyst does not normally perform these functions, a letter quote from a consulting  engineering firm who does perform these functions shall be obtained.  If the technical analyst also provides design and engineering services of the type required in the retrofit measures, they may provide the estimate for this work.  This should be included in the implementation portion of the report and should appear in the EEM cost.  This estimate should contain, as a minimum, the total dollars necessary to complete the plans and specifications, and for providing sufficient quality control to ensure that the project is installed as designed.  

An escalation allowance may be included in the cost buildup at the engineer's discretion, using up to 10% of the total estimated project cost in order to assure that sufficient loan funds are available to complete the retrofit.



[bookmark: _SECTION_IV_-]
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SECTION IV - SPECIAL INSTRUCTIONS

[bookmark: _A._Use_of]A.	Use of Computer Programs for Energy Savings Calculations

In general, detailed computer analyses or sophisticated computer modeling programs are not necessary.  Carefully prepared, concise calculations based on simplified utility cost saving calculation procedures are usually easier to follow during the technical review process, and are often sufficiently accurate to meet the basic objective of a technical assessment report.

As a tool to aid in calculation of energy savings an Interactive Energy Management Tool (IEMT) has been developed by the Department of Engineering Technology at the University of Arkansas at Little Rock. This free, online energy analysis was developed as an introductory level tool to be used by businesses and industries in Arkansas. The IEMT is designed to benefit owners, supervisors, managers and operators of small and medium size commercial and industrial companies in Arkansas. The tool addresses energy issues related to lighting, motors, motor drives, fans, pumps, compressed air, steam, boilers, heaters and furnaces, and waste. The IEMT can help companies analyze the above equipment for possible energy savings based on the information that is entered. The tool should not be solely used to justify energy saving. The tool is located on the AEO website (www.arkansasenergy.org/industry/energy-management.aspx)

Additional computer programs have been developed for the Department of Energy (DOE) Industrial Technology Program.  These programs are available and approved for use. The current programs are AIRMaster+, Chilled Water System Analysis Tool, Combined Heat and Power Application Tool, Fan System Assessment, Motor Master +, Motor Master + International, NOx and Energy Assessment Tool, Plant Energy Profiler for the Chemical Industry, Process Heating Assessment and Survey Tool, Pumping System Assessment Tool and Steam System Tool Suit and may be found on the (DOE) website (http://www1.eere.energy.gov/industry/bestpractices/software.html).  Any future programs developed for the DOE and found on the ITP website will be approved for use.

The technical analyst may, however, find some advantage in using an additional computer program to analyze a complex EEM.  The “tool,” however, cannot be substituted for the procedure itself.  The analyst may submit computer programs utilizing clearly identified energy calculation procedures, if the following guidelines are followed:

1. The simplified energy calculation procedures and equations and the calculations/assumptions that provide the documentation for claimed energy savings must be included in the report.  Key tabulated numbers and column headings must be clearly identified.  Voluminous or meaningless printouts will not be accepted.

2. The name of commercial computer programs and their origin or vendor should be clearly indicated.  In the case of computerized heat gain/loss calculations, detailed calculation procedures need not be documented as long as the load calculation method (i.e., ASHRAE transfer function method, bin method, etc.) is specified.  All pertinent input and output data should be shown, with key values highlighted or underlined.  Approved energy use simulation programs must comply with ASHRAE Standard 140-2001, Standard Method of Test for the Evaluation of Building Energy Analysis.  Computer programs like Carrier E20, Trane Trace, ASEAM, Blast, and DOE-2 currently meet this requirement.

3. “Black box” computer programs which do not show formulae used, assumptions made, and calculate the final results with very little input information are not acceptable.


To summarize, analysts are encouraged to calculate utility savings manually, wherever practical, using simplified energy calculation methods based upon accepted engineering procedures, such as those recommended by ASHRAE and IES.  These basic calculations should be presented in a concise, logical sequence.  If the analyst elects to use a computer program or spreadsheet to calculate energy savings, simplified energy calculation methods must be identified, and the printouts and solutions should be clearly marked and self-explanatory.  Annual consumption predicted by computer simulation models must match actual utility data (for each energy type) within 5%.  Monthly consumption variations may not be more than 15% in any case.

B.	Equipment Selection for office areas or other conditioned spaces.

1.	Minimum Equipment Energy Efficiency

All recommended equipment for office areas must meet or exceed state and local codes and must meet or exceed the equipment efficiency standards as embodied within the current version of the Arkansas Energy Codes (based on ASHRAE/IESNA Standard 90.1-2001 or most current version).  

C. Equipment Loading

A major source of error in IETL reports is assuming that equipment is fully loaded.  Frequently air-compressors, furnaces, chillers, boilers, and pumps were originally oversized to provide a margin for future growth or unknowns in sizing.  Often actual power requirements change after equipment is installed.  The analyst must make a judgment as to the loading of the equipment as utilized.  One way to verify use, is to record/measure the equipment’s power requirements under appropriate real load conditions.  Another, although less accurate, method is to use accepted guidelines for estimating loads (Btu/ft2, ft2/Ton, cfm/ft2).  Another measure for pumps and fans is to measure pump head or fan static pressure, as applicable, for use with pump and fan curves.  .  The primary message is that equipment/process power and energy use should be measured when appropriate and practical.  During the energy assessment team should use available instruments to measure equipment power and energy consumption.  The use of portable data loggers and other handheld measurement equipment is strongly encouraged.  

The rationale for the load used in IETL analysis should be noted in the report.

D.	Equipment Efficiency

Knowledge of equipment efficiency is necessary for adequate analysis of potential EEMs.  Two areas for concern are efficiency decay (due to the efficiency of a ten-year-old commercial HVAC unit is generally less than when the system was placed in service)  and inaccurate conversion between performance measures (since  Energy Efficiency Ratio (EER) and Seasonal Energy Efficiency Ratio (SEER) are not interchangeable).


E.  	Light Levels

The analyst must use caution to ensure that EEMs which reduce light output will meet or exceed the lighting levels recommended by the IES standards (the current version of the IES Lighting Handbook, Reference Volume, Appendix A).    Data should be provided showing the measured existing light output in typical areas affected by the EEM, the proposed light output subsequent to the retrofit, and recommended minimum values.  In the event lighting levels are increased, a simple statement to that effect giving the light output of old and new lamps and the source of the data will be sufficient.

Cleaning is not sufficient to justify light output level increases unless it is to be part of a new, regular ongoing maintenance program described in the report and which did not exist before.

F.  	Deemed Savings

Use of the Arkansas Public Service Commission approved list of Deemed Savings is allowed.  The Deemed Savings shall be verified by measurement and verification following installation of the changes.  Documentation of the PSC approved savings shall be included as part of the EAR.
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[bookmark: _SECTION_V_-]SECTION V - TECHNICAL CALCULATION GUIDELINES

A.	General Information

Calculation methodologies are expected to be consistent with industry norms. Common methods employed in the calculation process allow for a uniform and swift review of the submitted reports.

In calculating the total utility consumption and utility cost savings expected from the acquisition or installation of all energy conservation reduction measures, the analyst must take into account the (possible) interaction between the “applied for” measures.  This is required because, due to dependency effects, the total energy savings (for example) which result from the combination of several EEM projects may be less than the sum of the independent energy savings of each project.

It is also the responsibility of the analyst to carefully document any and all assumptions made with regard to estimated implementation cost and cost savings.  These assumptions must be clearly identified to assist the borrower and the reviewer in determining the validity of the individual EEMs.  For example, if the retrofit work requires disruption to a process line, the analyst should state that the cost estimate is based on the work performed after hours or on weekends at a premium rate.  If the analyst assumes that the borrower will vacate a given area for the retrofit work to be done, this should be clearly noted.  The same is true for assumptions made with regard to equipment run time when calculating potential energy savings.  All of the assumed run times, loads, operations, etc. should be summarized to call attention to the fact that important decisions are based upon the validity of this information.
  
The primary goal of the Energy Assessment Report is to quantify the projected utility cost savings and the installation of sound retrofits which have an established payback track record.  Because borrowers will be using the utility savings achieved by the projects to repay their loans, it is essential that paybacks be as accurate as possible.  In performing payback analyses, analysts should err on the conservative side.

B.	Calculation Methodology 

1.  Project Interaction

A common mistake made by analysts is overlooking the interaction between a load reduction project (such as adding insulation) and an equipment change (such as changing to a higher efficiency cooling system).  Often the sum of the independent savings leads to an overly optimistic payback period.  The correct way to handle these two dependent projects is illustrated on the following pages.  

Example:  Consider a building that spends $8,000 per year for cooling energy only.  Calculations based upon energy consumption records and manufacturer's data for the central air conditioning system indicate an annual consumption for an average weather year of about 160,000 kWh at 5¢/kWh.  A technical analyst develops two projects to reduce total cooling costs.  EEM-1 is a project to upgrade the ceiling insulation to R-30.  Calculations show that this project will reduce the annual cooling load by 25%.  A second project, EEM-2, is developed to replace the old cooling system (EER = 5) with a new high efficiency system (EER = 10).  Determine the energy saved by this combination of two projects.

Independent Savings

EEM-1 savings (with old AC system in place)
Insulation will save 25% on cooling load*

Therefore, 25% of cooling energy   =	 (0.25)(160,000 kWh)
	      Savings	=	 40,000 kWh

	*Based upon detailed calculations shown in EEM-1 data.

EEM-2 savings (with no new insulation)
High efficiency cooling system will save:

Use  	=  	160,000 kWh
			(160,000 kWh)(5 EER/10 EER)
Savings 	=  	80,000 kWh

Sum of Independent Savings  =  120,000 kWh

Combined Savings (with Dependency)

Original heat load	=	160,000 kWh  x  5 Btu/Wh
		x  1,000
	=	800  x  106 Btu/hr

Modified heat load	=	(1  -  0.25) 800  x  10 6 Btu/yr

Energy to operate
the new High E	=		600  x  106 Btu /yr	
cooling system 		  10 Btu/Wh  x  1,000

	=	60,000 kWh

	Combined savings of EEM-1 & EEM-2 are:

	Savings	=	kWh (before)  -  kWh (after)
	Savings	=	160,000 kWh  -  60,000 kWh
		=	100,000 kWh

For the preceding example the Energy Assessment Report will show a sequential implementation of projects; therefore, EEM-1 savings = 40,000 kWh and EEM-2 savings  =  100,000  -  40,000  =  60,000 kWh.

NOTE:  The combined savings of 100,000 kWh is less than the sum of the independent savings of 120,000 kWh.



2.  Variable Speed Drive

For variable volume systems, fan input power should be adjusted as a function of air flow.  The relationship is given by the following equation:

		

	where 		Pin (cfm)   	= 	input power at the airflow rate,
		Pin (cfmmax)	= 	input power at the maximum scheduled airflow rate,
		A, B, C 		= 	the constants from the following Table 4.1.

Table 4.1 -  Fan Curve Constants

	Fan Type - Control Type
	A
	B
	C
	Minimum Turndown  (% cfm)
	Minimum Input        (% power)

	Air-foil or backward-inclined - riding the curve
	0.227143
	1.178929
	-0.410714
	45%
	68%

	Air-foil or backward-inclined - inlet vanes
	0.584345
	-0.579167
	0.970238
	30%
	48%

	Forward-curved - riding the curve
	0.190667
	0.310000
	0.500000
	10%
	22%

	Forward-curved - inlet vanes
	0.339619
	-0.848139
	1.495671
	20%
	22%

	Vane-axial - variable pitch blades
	0.212048
	-0.569286
	1.345238
	20%
	15%

	Any – variable speed drive
	0.219762
	-0.874784
	1.652597
	10%
	10%


The column entitled “Minimum Input (% power)” gives the minimum turndown for the fan as a percent of input power.  For the variable speed case the fan can safely be turned down to a minimum of 10% full-load rated input power.  Operations at air flows below this point should be simulated with a flat minimum power requirement equal to the minimum input in the above table.

C.	Sample Electrical Rate Calculations for Cost Avoidance

The method of determining the avoided costs of electrical consumption and demand will be illustrated by an example.  This is included only as an example of how to calculate avoided electrical costs.  Each utility company’s rate structure will be different.  This example uses historical rate schedules and is intended to illustrate a broad range of variables that must be considered in cost avoidance calculations.  The analyst must use current rate schedules, or those that will be in place when the EEMs are implemented, in preparing the Energy Assessment Report. 

The example has been used because it involves a more complex rate schedule that uses variable-size electrical consumption blocks, and more charges are included in the avoided costs of electrical energy and demand.  It also depicts how demand has an implicit impact on the avoided cost of energy when the energy consumption block sizes are dependent upon demand.  A “ratchet” clause is explained in the discussion of this example. 




Example - Electric Company General Service Secondary Rate Schedule

This example illustrates a determination of the avoided costs of electrical energy and demand for a complex rate structure from an investor-owned electric utility.  A copy of the General Service Secondary rate schedule is included at the end of these calculations on page 23.  Specific references will be made to portions of this rate schedule during the following discussion.

In the section labeled “Monthly Rate” the components of the utility costs are given.  The consumption-based charges consist of an energy charge, a fuel charge, a power cost charge, and a cost of service charge.  Other charges are a customer charge and a demand charge.  The customer charge is not a consumption-based charge and does not affect the avoided costs of electrical energy or demand in any way.  This facility pays no sales taxes on its utilities.

The General Service Secondary schedule does not have different energy charges for the summer and winter periods.  However, the determination of billed demand illustrates an important rate schedule feature. 

The following is excerpted from the “Demand Determination” section of the rate schedule:

a) Billed Demand is the smaller of:
		current month kW; or
		on-peak kW plus 25% of the current month kW in excess of the on-peak kW.  

b)	But is not less than the highest of:
		80% of the on-peak kW;
		50% of the contract kW; or
		50% of the annual kW.

The Utility’s definitions of these demand terms are given at the top of the second page of the rate schedule.  It is Paragraph b, above, that sets a minimum demand to be charged as any of the three options listed.  This is a prime example of the “ratchet” clause that is included within some utility rate schedules.  Typically it is Sub-clause 1 that sets the minimum billed demand at 80% of the on-peak demand, which will trigger the ratchet.  Therefore, during the off-peak period, the minimum demand that a facility will be billed for is usually equal to 80% of the maximum metered demand during the previous eleven months in the on-peak period.

Table 4.2 shows the electrical consumption of a facility within the Utilities service area that is on the General Services Secondary rate schedule.  Refer to the columns for the actual and billed demands in the months of October 1992 and April and May 1993.  Notice that the billed demand is larger than the actual demand in those months.  The 80% ratchet was triggered in those months because the actual demands were less than the value of 80% of the on-peak during the June - September 1992 on-peak season.  The billed demand of 554 kW allows us to calculate that the on-peak demand set during that period was:

	=	554 kW    0.80

	=	693 kW

Avoided Cost of Electrical Energy

The avoided cost of electrical energy will be composed of the energy charge, fuel charge, power cost charge, and a fuel refund.  The fuel refund has been returned monthly by the Utility instead of in a lump sum.  The power cost charge also changes every month.

Energy Charge

Table 4.2 shows the electrical energy and demand usage by the facility that is the basis for this example.  This facility is solidly in the third block of energy consumption.  Therefore, the avoided energy charge is: 

	=	$0.007/kWh
Fuel Charge

The fuel charge from Rider FC is the avoided fuel charge:

	=	$0.018926/kWh

Power Cost Charge

The power cost charge changes monthly so an average of the amounts from the last twelve monthly bills (not included in this document) will be used to calculate the avoided cost:

=	[$0.000382/kWh + $0.000426/kWh + $0.000382/kWh + $0.000468/kWh + 

	$0.000496/kWh + $0.000530/kWh + $0.000537/kWh + $0.000510/kWh + 

	$0.000415/kWh + $0.000412/kWh + $0.000153/kWh + $0.000163]  12

=	$0.000406/kWh
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Table 4.2
Utilities Summary of Electrical Consumption and Demand
General Service Secondary Rate Schedule

	Billing Dates
	Month
	Days in Period
	Plant Energy Consumption (kWh)
	Guard Light Consumption (kWh)
	Consumed in Block 1 (kWh)
	Consumed in Block 2 (kWh)
	Consumed in Block 3 (kWh)
	Actual Demand (kW)
	Billed Demand (kW)

	09/21/92 - 10/20/92
	October
	30 
	215,376 
	1,350 
	2,500 
	95,980 
	116,896 
	399 
	554 

	10/20/92 - 11/18/92
	November
	30 
	258,240 
	1,350 
	2,500 
	111,620 
	144,120 
	646 
	646 

	11/18/92 - 12/18/92
	December
	30 
	226,368 
	1,350 
	2,500 
	109,070 
	114,798 
	631 
	631 

	12/18/92 - 01/20/93
	January
	33 
	327,840 
	1,350 
	2,500 
	118,930 
	206,410 
	689 
	689 

	01/20/93 - 02/17/93
	February
	28 
	199,248 
	1,350 
	2,500 
	117,060 
	79,688 
	678 
	678 

	02/17/93 - 03/18/93
	March
	30 
	190,272 
	1,350 
	2,500 
	111,620 
	76,152 
	646 
	646 

	03/18/93 - 04/12/93
	April
	25 
	183,216 
	1,125 
	2,500 
	95,980 
	84,736 
	504 
	554 

	04/12/93 - 05/11/93
	May
	29 
	229,488 
	1,350 
	2,500 
	95,980 
	131,008 
	544 
	554 

	05/11/93 - 06/10/93
	June 
	30 
	260,784 
	1,350 
	2,500 
	91,050 
	167,234 
	525 
	525 

	06/10/93 - 07/12/93
	July
	32 
	230,256 
	1,350 
	2,500 
	104,650 
	123,106 
	605 
	605 

	07/12/93 - 08/10/93
	August
	29 
	249,312 
	1,350 
	2,500 
	121,105 
	125,707 
	557 
	557 

	08/10/93 - 09/09/93
	September
	30 
	241,776 
	1,350 
	2,500 
	119,600 
	119,676 
	550 
	550 

	
	
	TOTALS
	2,812,176 
	15,975 
	30,000 
	1,292,645 
	1,489,531 
	6,974 
	7,189 

	
	
	AVERAGES
	234,348 
	1,331 
	2,500 
	107,720 
	124,128 
	581 
	599 









Fuel Refund

Fuel refunds are provided monthly to account for the variation in the price of fuel the utility purchases to produce electricity.  The average of the amounts from the last twelve monthly bills (not included in this document) will be used to calculate the avoided cost:

	=	[$0.000240/kWh  +  $0.000486/kWh  +  $0.000464/kWh  +  $0.000439/kWh  + 

		$0.000479/kWh  +  $0.000521/kWh  +  $0.000496/kWh  +  $0.000476/kWh  + 

		$0.000401/kWh  +  $0.000405/kWh  +  $0.000379/kWh  +  $0.000349/kWh]   12

	=	$0.000428/kWh

Avoided Cost of Electrical Energy

	=	energy charge ($/kWh)  +  fuel charge ($/kWh)  +  power cost charge ($/kWh)  - 
		
		fuel refund ($/kWh)

	=	$0.007/kWh  +  $0.018926/kWh  +  $0.000406/kWh  -  $0.000428/kWh

	=	$0.0259/kWh

Avoided Cost of Electrical Demand

The avoided cost of electrical demand is the fixed demand charge given in the rate schedule plus a block extender charge that is implicit in the variable energy consumption block that is dependent upon the demand.  

Demand Charge

The fixed demand charge in the General Services Secondary rate schedule is $9.01/kW of billed demand in excess of 10 kW.  Therefore, the fixed demand charge is
 
	D1	=	$9.01/kW

Block Extender Charge

The first energy consumption block is fixed at 2,500 kWh, but the second block is extended by a multiplier of 215 kWh per kW of billed demand.  The avoided demand associated with the second block is the block extender charge.  If the electrical demand were reduced, the size of the second  block would decrease.  Since actual consumption does not change, this will cause more of the consumption to be charged at the lower-priced third block rate.  This amounts to savings on energy consumption due to the reduction in the demand.  This is termed the “block extender charge” and is computed as below:

D2	=	[second block price ($/kWh)  -  third block price ($/kWh)]    second block extender 

		=	[$0.0325/kWh  -  $0.007/kWh]    215 kWh/kW 

	D2	=	$5.48/kW

Avoided Cost of Electrical Demand

	D	=	D1  +  D2

		=	fixed demand charge ($/kW)  +  block extender charge ($/kW)

	D	=	$9.01/kW  +  $5.48/kW

	D	=	$14.49/kW

Simplified Electrical Avoided Cost

The simplified electrical avoided cost is essentially the same except that ratchets are not considered as a detriment to demand calculations.  The actual demand is used in determining the avoided cost.

Tariff for Electric Service
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Effective Date:	Revision: Two

3.2.1 Rate GS - General Service Secondary

Application

Applicable to any customer for all of the electric service supplied at one point of delivery and measured through one meter at secondary voltage.  East point of delivery is metered and billed separately and a demand meter is required when the expected maximum kW is 10 kW or higher.

Applicable to temporary, construction power, or warning siren service in conjunction with the appropriate rider.

not applicable to resale service, shared service, or where delivery voltage is other than secondary voltage.

Type of  Service

Single or three phase, 60 hertz, at any one of the Company’s available standard secondary service voltages as required by Customer.  Where service of the type desired by Customer is not already available at the point of delivery, additional charges and special contract arrangements between the Company and Customer may be required prior to its being furnished.

Monthly Rate

	Charge
	
	
	Amount

	Customer
	
	
	$15.00

	Demand
	Demand in excess of 10 kW
	
	$9.01 per kW

	
	
	Each current month kW in excess of the contract kW
	$1.00 per kW

	Energy
	Customer without Metered Demand
	First 2500 kWh
	6.70¢ per kWh

	
	
	All additional kWh
	3.25¢ per kWh

	
	Customer with Metered
	First 2500 kWh
	6.70¢ per kWh

	
	Demand
	Next 3500 kWh*
	3.25¢ per kWh

	
	
	All additional kWh
	0.70¢ per kWh

	* Add 150 kWh per kW of demand in excess of 10 kW
	
	
	



Fuel Cost:	Plus an amount for fuel cost calculated in accordance with Rider FC.

Power Cost:	  Plus an amount for purchased power cost calculated in accordance with Rider PCR.

Payment:	Bills are due when rendered and become past due if not paid within 16 days thereafter.  Bills are increased by 5% if not paid within 20 days after being rendered.



Demand Determination

Demand for calculation of the monthly bill is determined in accordance with the following provisions:

a) Demand is the smaller of:

1)	current month kW;
2)		on-peak kW plus 25% of the current month kW in excess of the on-peak kW.  This provision applies only if Customer has a stable, recurring, annual pattern of use, and at least one full month of actual on-peak history, or an estimate thereof, which is representative of such annual pattern of use.

	b)	But is not less than the highest of:

	1)	80% of on-peak kW;
2) 50% of contract kW;
3) 50% of annual kW.
Tariff for Electric Service
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Definitions

Current month kW is the highest 15-minute kW recorded at the point of delivery during the current month.

On-peak kW is the highest 15-minute kW recorded during the billing months of June through September in the 12-month period ended with the current month.  For a customer contracting for new service, on-peak kW is the current month kW until Customer establishes such demand through on-peak use, unless, in Company’s sole judgment, sufficient data exists for Company to estimate on-peak kW until Customer establishes on-peak history through actual use.  Premise history may be used to estimate on-peak kW.

Contract kW is the maximum kW specified in the Agreement for Electric Service.

Annual kW is the highest 15-minute kW recorded at the point of delivery in the 12-month period ended with the current month.

Time-of-Day Option

At Customers option and after completion of necessary contract arrangements and installation of necessary metering equipment, the on-peak kW used in determining a billing demand is based upon the highest 15-minute kW recorded during the Company’s on-peak hours in the 12-month period ended with the current month.  On-peak hours are the eight hours between 12 noon and 8 p.m. each weekday (Monday-Friday), excluding July 4 and Labor Day, during the calendar months of June through September.
An additional monthly charge of $10.00 is made when Customer selects time-of-day option.  On-peak kW must be established by actual use during Company’s on-peak hours before billing under time-of-day option becomes effective.  Service hereunder may be commenced only on the first regularly scheduled meter reading date after June 1, July 1, or August 1 containing at least 5 on-peak days.  Company reserves the right to discontinue this option to additional customers if, in the Company’s judgment, system load characteristics no longer warrant such option.

Special Conditions

Where Customer has another source of power which is connected, either electrically or mechanically, to equipment which may be concurrently operated by service provided by Company, Customer must install and maintain, at Customer’s expense, such devices as may be necessary to protect Customer’s and the Company’s equipment and service.

Agreement

An Agreement for Electric Service with a term of not less than one year is required for customers having or expected to have maximum electrical loads of 500 kW or more, when special contract arrangements are involved, and may be required for loads under 500 kW.  When Customer has a source of power available, not held solely for emergency use, for which the Company’s service may be substituted, either directly or indirectly, or used as a standby, supplementary, or maintenance power supply, an Agreement for Electric Service is required and the maximum electrical load specified in the Agreement for Electric Service may not be less than the sum of Customer’s normal load plus the load which may be carried all or part of the time by Customer’s generator or prime mover or other source of energy.

Notice

Service hereunder is subject to the orders of regulatory bodies having jurisdiction and to the Company’s Tariff for Electric Service.
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3.4.2 Rider FC - Fuel Cost Factor

Application

Applicable to all rate schedules which provide for inclusion of fuel cost hereunder.  The fuel cost factor is added to the amount due from charges of the rate schedules under which electric service is provided.  The fuel cost factor is billed in proportion to the number of kWh used.


Net Monthly Bill

The fuel cost factor for each of the Company’s rate schedules is as follows:


	Major Rate Class
	Rate Schedules
	Fuel Component

	Residential Service
	R, RLU, RTU
	1.8926¢ per kWh

	General Service - secondary 
	GS, OL (including all riders)
	1.8926¢ per kWh

	General Service - Primary
	GP, SSC-T (including all riders)
	1.8402¢ per kWh

	General Service - Transmission 
	HV (including all riders)
	1.8093¢ per kWh

	Municipal Service - secondary
	MP-SEC, MS-SEC, SL-SEC
	1.8926¢ per kWh

	Municipal Service - Primary
	MP-PRI, MS-PRI, SL-PRI
	1.8402¢ per kWh

	Wholesale Power Service - Primary
	WP-PRI
	1.8402¢ per kWh

	Wholesale Power Service - Transmission
	WP-TRAN
	1.8093¢ per kWh




The amount to be billed is determined by multiplying the kWh used by the appropriate fuel cost factor and is rounded to the nearest cent.
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Energy Assessment Report Format

Energy Assessment Reports must be prepared in the format provided in the following pages of this publication.  The prescribed format is intended to speed the review process as well as the report writing process.  All numbers, titles, etc. should be in the location indicated in the format.

Equipment and material descriptions should be sufficiently complete and clear for reviewers to verify the reasonableness of claimed EEM costs.  For simple projects (lighting retrofits, for example) which could possibly be implemented by borrower’s personnel, sufficient detail about equipment, material, and locations of the proposed installations should be given so that the borrower could accomplish the project based on information contained in the assessment report alone. Recommendations for additional design/engineering should be clearly indicated as a project cost as indicated in Section II, Paragraph I of these guidelines.

Final report copies must be bound on the left-hand side in three-ring binders with the title and date of the report on the spine.

Three copies of the Energy Assessment Report must be submitted with the loan application.
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Conducted by:
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PREFACE


BACKGROUND

(Provide a brief narrative description of this program, note the location/description of the plant studied and address any significant circumstances concerning the plant which have a bearing on energy consumption).



SUMMARY NARRATIVE

This study was performed under the Arkansas IETL Program guidelines as administered by the Arkansas Energy Office.  The purpose is to identify energy efficiency measures (EEMs) which, when implemented, will result in significant utility cost savings for (the Borrower).  The savings calculations are made using sound, accepted fundamentals of engineering and current utility rate schedules.



ACKNOWLEDGMENTS

The staff of _______________ would like to extend its thanks and appreciation to (the Borrower) and its staff for assistance on the procurement of process data and operation schedules.  Special thanks to (names and titles) for devoting time, insight and resources.  Further thanks are extended to other operation and maintenance personnel for their support and helpfulness.

(Note helpful individuals and mention areas where the Borrower’s personnel are doing a good job in existing energy management and projects.)

ARKANSAS IETL PROGRAM

Energy Assessment Report of
(Name of Borrower)
(Street Address)
(City, AR, Zip)
Contact Person:  (Project Manager, Title)
Phone:

EXECUTIVE SUMMARY

PLANT ANALYZED 
(Identify name(s) of plant analyzed, their use, type of industry and processes. If this is a specific process, place process description here). 


COMPOSITE PROJECT SUMMARY
(Provide a summary listing of all recommended EEMs, along with the buildings to which they apply.)

	SUMMARY OF PROJECT (including simplified report projects)
	

	
	Tier 
I
	Tier
II
	Tier 
III
	
Total1
	


	kWh Savings:
	
	
	
	
	kWh/yr

	Demand Savings:
	
	
	
	
	kW/yr

	Gas Savings:
	
	
	
	
	Mcf/yr

	Btu Savings:2
	
	
	
	
	MMBtu/yr

	Cost Savings:
	
	
	
	
	$/yr

	Base Year Cost Reduction:
	
	
	
	
	%

	Implementation Cost:
	
	
	
	
	$

	Simple Payback:
	
	
	
	
	Yrs



This report identifies capital-intensive projects which, if implemented in the form recommended, will result in the savings and costs summarized above.  The savings for the recommended composite project listed above account for interdependence of savings of individual EEMs.  Costs for the project likewise account for savings which accrue from installing several EEMs at once and for utility rebates which will lower project cost.

SPECIAL CONSIDERATIONS (Provide a description of any special considerations for the Borrower's benefit, including possible utility rebates.  Also, detail actions and costs the Borrower will likely incur in operating and maintaining all EEMs included in the Report.)

_______________   
1 O&M Savings identified in the appendix should not be included in the total.
2 Btu savings should be calculated on the basis of source Btus (11,600 Btu/kWh and 1,030,000 Btu/Mcf).  See Volume I, 
  Appendix  D for a sample Btu savings calculation for Tier I Projects.
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)	TABLE  1.  SUMMARY OF INDIVIDUAL ENERGY COST REDUCTION MEASURES[footnoteRef:1]1  [1: 	1Paybacks may reflect utility rebates which will lower the total project cost (Borrower’s Option).] 


	EEM No. 
	EEM Title
	Annual Savings
	Implementation Cost ($)
	Simple Payback  (yrs.)
	Estimated Project Lifetime (yrs.)

	
	
	Electric Energy (kWh/yr)
	Demand   (kW/yr)
	Natural Gas   (Mcf/yr)
	Cost   ($/yr)
	
	
	

	

	
	
	
	
	
	
	
	

	

	
	
	
	
	
	
	
	

	

	
	
	
	
	
	
	
	

	

	
	
	
	
	
	
	
	

	

	
	
	
	
	
	
	
	

	

	
	
	
	
	
	
	
	

	

	
	
	
	
	
	
	
	

	

	
	
	
	
	
	
	
	

	

	
	
	
	
	
	
	
	

	

	
	
	
	
	
	
	
	

	TOTAL

	
	
	
	
	
	
	
	


 (
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)																PLANT ID :  								
TABLE  2.   BASE YEAR UTILITY  CONSUMPTION DATA								
																EUI : 				
For prior 12 month period beginning 			,     	  and ending  			,     			ECI : 					

	
	Electrical
	Natural Gas
	Other

	Month
	Consumption  (kWh)
	Demand Metered  (kW or kVA)
	Demand Charged  (kW or kVA)
	Power Factor
	Fuel Adjustment ($/kWh)
	PCRF or Cogeneration  ($/kWh)
	*Total Cost ($)
	Consumption  (Mcf)
	Cost 
($)
	Consumption Unit
	Cost
($)

	January
	
	
	
	
	
	
	
	
	
	
	

	February
	
	
	
	
	
	
	
	
	
	
	

	March
	
	
	
	
	
	
	
	
	
	
	

	April
	
	
	
	
	
	
	
	
	
	
	

	May
	
	
	
	
	
	
	
	
	
	
	

	June
	
	
	
	
	
	
	
	
	
	
	

	July
	
	
	
	
	
	
	
	
	
	
	

	August
	
	
	
	
	
	
	
	
	
	
	

	September
	
	
	
	
	
	
	
	
	
	
	

	October
	
	
	
	
	
	
	
	
	
	
	

	November
	
	
	
	
	
	
	
	
	
	
	

	December
	
	
	
	
	
	
	
	
	
	
	

	Total
	
	
	
	
	
	
	
	
	
	
	



	
	Electricity
	Natural Gas
	Other

	Company Name:
	
	
	

	Company Rate Schedule
	
	
	


*Certification:
 Charges have been recomputed and are correct												

					
METERING INFORMATION


TABLE  3.  METER DATA

	Meter Number
	Area Served

	Electric


















	

	Natural Gas

















	




UTILITY RATE SCHEDULE ANALYSIS

ELECTRIC UTILITY RATE SCHEDULE ANALYSIS


NAME OF UTILITY/PROVIDER:




RATE SCHEDULE ANALYZED:




SUMMARY OF BILLING COMPONENT CHARGES:









AVOIDED COST OF ENERGY TO BE USED IN CALCULATIONS:



AVOIDED COST OF DEMAND TO BE USED IN CALCULATIONS:



COMMENTS:

GAS UTILITY RATE SCHEDULE ANALYSIS


NAME OF UTILITY/PROVIDER:




RATE SCHEDULE ANALYZED:




SUMMARY OF BILLING COMPONENT CHARGES:









AVOIDED COST OF ENERGY TO BE USED IN CALCULATIONS:




AVOIDED COST OF DEMAND TO BE USED IN CALCULATIONS:




COMMENTS:

OTHER UTILITY RATE SCHEDULE ANALYSIS


NAME OF UTILITY/PROVIDER:




RATE SCHEDULE ANALYZED:




SUMMARY OF BILLING COMPONENT CHARGES:









AVOIDED COST OF ENERGY TO BE USED IN CALCULATIONS:






COMMENTS:

PLANT DESCRIPTIONS

(Provide a limited description of the plant including its size and use.  Include a suitable plant map indicating the location of processes analyzed.  A copy of an 8 1/2 x 11 layout obtained from plant personnel should be used or adapted.  In the absence of such a layout a sketch should be used

PROCESS DESCRIPTIONS

(List the name and/or number of each  specific process/lines and, under the listing, provide the following information.  For Process Specific Assessments use building(s) that house the process being modified:

	(1)	Building Use - general functions, operating hours, etc.

	(2)	Process Energy-Using Systems - types, sizes, and present condition of equipment such as boilers, turbines, motors, compressors, specialized manufacturing equipment, hot water systems, chillers, cooling towers, air handling units, heat pumps, process lines, freezers, forging equipment, process heat requirements, etc.

	(3)	Building Energy-Using System Controls - manual practices and/or condition and type of automatic controls, including thermostats (with setpoints), hot water setpoints, boiler pressures and controls, chilled water setpoints, lighting controls, ventilation controls, calibration conditions and practices, etc.


Section VI – Energy Assessment Report (EAR) Template		40				
 (
Section VI – Energy Assessment Report (EAR) Template
                    
41
)TABLE  5.  EQUIPMENT LIST

Required for processes being evaluated.    Include only the equipment that affects the calculations in the Energy Assessment Report.

Plant Name:								                  Plant Process/Line:								


	Equipment Name
	Quantity
	Nameplate Data
	Field Measurements
	Efficiency
	Load Factor
	Annual Operation Hours
	Area Served
Sq ft
(If HVAC) 

	

	
	
	
	
	
	
	

	

	
	
	
	
	
	
	

	

	
	
	
	
	
	
	

	

	
	
	
	
	
	
	

	

	
	
	
	
	
	
	

	

	
	
	
	
	
	
	

	

	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


E = estimated, M = measured, D = from manufacturer’s data.  (Use E, M, or D as a suffix where needed, particularly to indicate estimated load factors or efficiencies where no other data exists.

		
ENERGY COST REDUCTION MEASURES (EEMs)

(List the EEMs applicable to this facility or specific process.)

TIER I EEMs - LIMITED CALCULATIONS

EEM NO.:

EEM NAME:

SUMMARY DATA

See  Section  II, Paragraph D and  Appendix D for guidance.

	kWh Savings:	$______________ kWh/yr
	Gas Savings:	$______________ Mcf/yr
	Cost Savings:	$______________ /yr
	Implementation Cost:	$______________
	Simple Payback:	_______________ Yrs

EEM DESCRIPTION

Provide a narrative stating what the EEM will accomplish, what buildings it applies to, and how it is to be implemented.  This description must be provided in detail.  The operating hours, load on the equipment, methods of control, size and location of equipment, etc. must also be described.  The analyst should keep in mind that the reviewer must be able to read the EEM description and understand the logic of the measure and the borrower must be able to implement the EEM without additional design documents if he so desires.  Include clarifying sketches as necessary.

ASSUMPTIONS

Summarize all assumptions which affect project implementation, cost estimates and cost savings.  These assumptions will include, but not be limited to, the availability of the building for project completion, equipment run times and set backs, and any extended hours of building operation.  See Section III (General Instructions).

IMPLEMENTATION COSTS

Use the following format and refer to Volume I, Section III, Paragraph I (Estimating Implementation Costs).  These costs should be based on the amount of equipment to be replaced, modified, or removed.

	Equipment:		$______________
	Materials:			$______________
	Labor:			$______________
	Contractor Markup:		$______________	
	Additional design/engineering/administration:	$______________		
	Escalation 10%:		$______________
				                 TOTAL	$______________

COST SAVINGS

Estimate the annual cost savings for Tier I EEMs. 

TIER II EEMs - SIMPLIFIED CALCULATIONS

EEM NO.:

EEM NAME:

SUMMARY DATA

	kWh Savings:	_______________ kWh/yr
	Demand Savings:	_______________ kW/yr
	Gas Savings:	_______________ Mcf/yr
	Cost Savings:	$______________ /yr
	Implementation Cost:	$______________ 
	Simple Payback:	_______________ Yrs
	Estimated Useful Life:	_______________ Yrs

EEM DESCRIPTION

Provide a narrative stating what the EEM will accomplish, what buildings it applies to, and how it is to be implemented.  This description must be provided in detail.  The operating hours, load on the equipment, methods of control, size and location of equipment, etc. must also be described.  The analyst should keep in mind that the reviewer and the future design engineer must be able to read the EEM description and understand the logic of the measure.  Include clarifying sketches as necessary.

ASSUMPTIONS

Summarize all assumptions which affect project implementation, cost estimates and cost savings.  These assumptions will include, but not be limited to, the availability of the building for project completion, equipment run times and set backs, and any extended hours of building operation.  See Section III (General Instructions).


















IMPLEMENTATION COSTS

Use the following format and refer to Section III, Paragraph I of the General Instructions for more details.  These costs should be based on the amount of equipment to be replaced, modified, or removed.

	Equipment:		$______________
	Materials:			$______________
	Labor:			$______________
	Contractor Markup:		$______________	
	Additional design/engineering/administration:	$______________		
	Escalation 10% max.:		$______________
				                 TOTAL	$______________
COST SAVINGS

Include the computer printouts and forms used.  Any additional calculations for which software has not been provided should also be included in this section.  

CALCULATION  FORMS

Include supporting data, calculations, costs, and simple payback.


TECHNICAL ANALYSIS

TIER III EEMs – DETAILED CALCULATIONS

EEM NO.:





EEM NAME:


SUMMARY DATA (DEPENDENT)

All projects are to be analyzed in the dependent mode and in the following sequence:  process loads, distribution systems, primary equipment, energy management systems.  All Simplified Report EEMs are assumed to be installed for dependency purposes.

	kWh Savings:	_______________ kWh/yr
	Demand Savings:	_______________ kW/yr
	Gas Savings:	_______________ Mcf/yr
	Cost Savings:	$______________ /yr
	Implementation Cost:	$______________ 
	Simple Payback:	_______________ Yrs
	Estimated Useful Life:	_______________ Yrs

EEM DESCRIPTION

Provide a narrative stating what the EEM will accomplish, what processes it applies to and how it is to be implemented.  This description must be provided in detail.  The operating hours, load on the equipment, methods of control, size and location of equipment, etc. must also be described.  The analyst should keep in mind that the reviewer must be able to read the EEM description and understand the logic of the measure.  Include clarifying sketches as necessary.

ASSUMPTIONS

Summarize all assumptions which affect project implementation, cost estimates and cost savings.  These assumptions will include, but not be limited to, the availability of the building for project completion, equipment run times and set backs, and any extended hours of building operation (see Section III, General Instructions).


EQUIPMENT & ENVIRONMENTAL DESCRIPTIONS

Provide narrative and/or listings of all pertinent existing conditions; including, as applicable, items such as: equipment/efficiency changes, light level readings, amperage readings, temperature readings, equipment efficiencies, operating hours, existing controls and/or operating procedures, estimated loads, estimated duty cycles, etc.  In other words, backup equation inputs and provide assurance that codes, standards, and comfort will not be violated by implementation of this EEM.

COST SAVINGS CALCULATIONS

Show detailed utility cost savings calculations.  Show all formulas, conversion factors and equations used to determine savings.  All calculations must include units.  Clearly state any assumptions.  Use proper utility rates.  If computer programs are used, refer to Section III, Paragraph A (Use of Computer Programs for Energy Savings Calculations).

IMPLEMENTATION COSTS

Use the following format.

	Design & Administration:	$_______________
	Material:		$_______________
	Equipment:	$_______________
	Labor:		$_______________
	Contractor Mark-up:	$_______________
	Escalation 10% max.:	$_______________
				             TOTAL	$_______________

COST BACKUP

Provide unit pricing on all major pieces of equipment and material.  Provide contractor estimates on all major installations that clearly break out material, equipment and labor.  Where contractor estimates are not available use a reputable pricing source such as Means.  Include all reasonable markups.  Provide hours and rates for all labor not included in contractor estimates.  Use state contract pricing of materials where applicable.  Refer to Section III, Paragraph I (Estimating Implementation Costs).

SIMPLE PAYBACK

Provide simple payback calculation.





POST INSTALLATION MEASUREMENT AND VERIFICATION FOR ALL PROPOSED EEMs

Provide a detailed description including use of test or metering devices/equipment and calibration requirements to verify actual energy savings (required for the entire length of the loan).

ANALYST CERTIFICATION

The undersigned certifies that this report has been conducted in accordance with the requirements of the Arkansas IETL Program Technical Guidelines and Format as administered by the State Energy Conservation Office.  The undersigned also certifies that the data and the cost reduction estimates presented are factual, accurate, reasonable and in accordance with generally accepted engineering practices to the best of the analyst's knowledge and that this knowledge is based on the analyst's on-site investigation of the plant involved. The undersigned further certifies that the analyst has no undisclosed, conflicting financial interest in the recommendations of this report. 

The undersigned also agrees that if a recommendation of this or any other report generated under this program is implemented, that no company or association that the analyst owns or has a financial interest in, will provide products or construction for this project.





																	
Analyst's Signature		Date



				
Title










(Affix Official P.E. Seal (If required))	 												 
					Arkansas P.E. Registration No. (if EAR was
                                                                                                      certified by a P.E)

APPENDIX


SUPPORTING DOCUMENTATION

(Include supporting documentation, equipment cut sheets, pricing backup, utility rate schedules, lighting readings, etc.)




OPERATION AND MAINTENANCE RECOMMENDATIONS
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Section VI – Energy Assessment Report (EAR) Template
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