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Introduction

This Guidance document describes the minimum requirements for Measurement and Verification (M&V), which must be used in fulfilling the USAF ESPC contract (#XXXXXXXXX).  This is one of a set of Guidance documents to assist contractors in performing M&V on specific Energy Conservation Project (ECPs).  In the Air Force ESPC program ECPs are the individual building or technology specific projects encased inside the overall Energy Conservation Measure (ECM) for an entire base or installation. An individual Installation ECM will most likely be composed of many ECPs.  ECMs are assigned as task orders to a regional contract.

M&V is the mechanism used by the ESCO and the Air Force to assure the Air Force actually receives the savings proposed in the contact documents.  Cost effective M&V reduces risk to the contractor on savings disagreements and interrupted payments and will assure that the USAF realizes the guaranteed savings. The intent of this assistance document is to help simplify the M&V approval process, achieve a commonality between all the contracts; a commonality between all submittals and to reduce overall M&V costs. By clarifying and in many cases simplifying the M&V requirements this is an achievable goal.  

The overall approach is to identify the short and long term risks to maintaining the proper function and the savings of the retrofits and then to determine a cost effective approach to minimizing these risks.  The goal is to keep the total post ECM M&V cost below 5% of the total savings.  M&V requirements cannot be based upon percentage of savings as the only guideline for acceptability. One must also consider the potential for loss of savings, loss of energy, maintenance costs and boiler equipment life when developing M&V plans.

A total M&V Plan needs to include a separate M&V Plan for each ECP.  Each ECP’s M&V Plan must include provisions to validate performance of all major system components, and then validate performance, savings, and O&M for all components for the plan to contribute to the validation of savings for the whole ECP.

Note: The AF Designator ECP XX is an internal tracking number and should be dropped when this document is used as the basis for M&V.
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Guidance 

For

M&V Plan 

Central Heating Plant Decentralization ECP
1. Measurement and Verification (M&V) Plan Summary

· Executive overview with Central Heating Plant Decentralization (CHPD) ECP description. 

· Include all planned retrofits for this CHPD ECP and a brief description of how savings are achieved. 

· Executive overview of the savings and the intent of the M&V.

· Summary including the CHPD ECP 01 cost, guaranteed savings, post ECP yearly cost of utility, O&M costs and simple payback.   

· Overall expectation for the M&V in relation to the risks / benefits / cost.  

· Identification of key risks by short and long term impact and risk mitigation for situations that could affect performance and savings.  Include risk items from the responsibility matrix in Section 3.1.  

· Proper installation of the CHPD ECP.

· Proper sizing of the CHPD ECP.

· Degradation of savings due to performance or efficiency, improper O&M, equipment failure, or failed ancillary equipment.

· Change in operating schedules, setback schedules or other load changes.

· Other long-term system or energy performance risks.  

· Describe the central plant teardown and organization responsibilities.  

· Identification of Risk Reduction/Mitigation Actions (describe how M&V will mitigate or reduce risk).

· Baseline development.

· Briefly describe measurements completed during the Phase II effort.

· Post-ECP requirements.

· Briefly describe measurements planned.

· Include pre/post ECP reconciliation strategy.  State whether or not the pre/post ECP equipment loads are assumed to be constant or varying.

· Describe that savings calculations are based on the weather normalized consumption measured during Year 1.

· Describe that for the CHPD ECP the Year 1+N savings are based on the comparison of Year 1 measured efficiency and capacity to the Year 1+N measured efficiency and capacity.

· Include measurement strategy to support reconciliation methodology. 

· Include measurements planned during Year 1 and Year 1+N.

· Briefly describe savings verification and reconciliation requirements.

· Briefly describe the acceptance and functional testing which will be required.

· Briefly describe how the acceptance and functional testing will assure the ECP meets the requirements.  Include the planned average M&V cost per year.  

· The target cost of all M&V is 5% of the total ECM savings per year. 

· Costs of the CHPD ECP M&V can vary if justified by risk of savings loss.  

· The post ECP utility costs and the cost of loss of performance must be a consideration in this decision. 

· Brief discussion of operations and maintenance performance.

2. Pre-ECP Baseline Development

· Briefly describe the operation and physical characteristics of the existing systems.   

· Introduce as an overview how the CHPD ECP Energy Consumption and Demand Baseline will be developed.
· Identify baseline period.  

· Reference and complete the worksheet “Operating Schedules” (tab is named “OperatingScheds”) in Attachment 1, filename “ECP01_CHPD.xls”, which is used to specify separate schedules and operating load profiles.  
· State that all documentation will be provided in electronic files (either .xls or .doc) with file type to be specified by the USAF.  The USAF may also request paper copy printouts.  State that all files provided will have all equations, variables and formats clearly explained and that these will be submitted to the USAF for approval.  
2.1. Pre-ECP Energy Baseline

· Write up the description of the Pre-ECP energy baseline and provide an overview of how the baseline was acquired and quantified.  

· Describe the current equipment included in the baseline.  

· Reference the spreadsheet detailing the list of the existing CHPD equipment (baseline) which will be replaced with new CHPD equipment and include key parameters of the equipment operations.

· A template of this table is included in this report in hardcopy and in Microsoft Excel (an electronic workbook) format as Attachment 1, filename “ECP01_CHPD.xls”, in the data section(s) of the worksheets labeled “CHPD Measurement Criteria, Data Measurements and Cost Results” (tab name “CHPD Data”).  

· Include other relevant information as appropriate, which could cover using or upgrading the existing EMCS for CHPD data collection.

· Use measurements to quantify existing equipment loading.

· Complete the “Pre-ECP Measured or Nameplate” columns of the “CHPD Measurement Criteria, Data Measurements and Cost Results” worksheet, (tab name “CHPD Data”) worksheet(s), which are included in Attachment 1.

· Detail specific criteria for acquiring baseline data.  This should be from the central plant logs and may be for several years. 

· Minimum requirements determined by USAF.  Additional measurements approved by USAF with consideration to the confidence of the measurement.  The USAF is looking for a confidence of 80% with a precision of ( 20% or better.  Refer to Appendix C.1 for further details.  

· Include a brief description of how baseline data was collected.  

· Under what conditions was the data taken.

· Describe how any adjustment to the data was done (if done).

· Describe how missing data was handled if logger data used.

· Specify what metering equipment was used to generate the central plant logs in the worksheet “Measurement Specifications and Costs” (tab is named “MeasSpecs”) in Attachment 1.  

· Identify when meters were calibrated and to what standard.  State the accuracy of monitoring and metering equipment.  

· Describe any unusual conditions or energy usage in the baseline period.

· Describe any adjustments / changes to the energy use baseline. 

· Identify any facilities served by the central plant and not part of the decentralization effort.  For example, the housing may be supplied by the original central plant and be set for privatization or demolition.  The CHPD ECP could only claim savings from the “industrial / commercial” structures where boilers were replaced and not from housing.  An estimate of the percentage of central plant energy that went to housing would have to be estimated and subtracted out of the CHPD ECP.  Any percentage for unmeasured consumption must be approved by the USAF.  

· Use operation and load profiles to quantify energy and demand operating profile.

· If demand costs are included in the baseline or planned to be included in the post-ECP calculations, the equipment demand must be verified to be coincidence at specified levels when peak demand was historically set.  

· Weather normalization is required for this ECP.

2.2. Pre-ECP Utility Consumption (Baseline Consumption

· This paragraph is only used if savings are being accrued from non-energy or non-O&M sources.  In the CHPD ECP, make up water may be claimed but must be supported by utility bills.   

2.3. Documentation of Baseline Utility Rates

· Attach copies and reference the location in the Phase II Report of all utility rate structures used.  These must be fully documented.  
· Description of all rates and how obtained, with copies of the utility bills when available.  These can be obtained from the USAF or the utility.  If not available, reasons must be listed.

· Escalation is not normally used.  If approved by USAF Major Command, consult AFCESA ULT for utility rate escalation.   Utility rate escalation cannot exceed the rates in the Annual supplement to the most current NIST Handbook 135, “Energy Price Indices and Discount Factors for Life-Cycle Cost Analysis”.  

· Any escalation or variation from current utility rates must be clearly documented.
2.4. Pre-ECP O&M Cost Estimates (When Applicable)

· The yearly average costs derived from the O&M cost data shall be clearly documented.  
· Describe all costs and how obtained.  O&M costs must be obtained from the base CE.  

· Complete the “Pre-ECP Financial” columns of the “CHPD Measurement Criteria, Data Measurements and Cost Results” (tab is named “CHPD Data”) worksheet(s) in Attachment 1.  
3. ECP Requirements / Proposal
· May have a paragraph to introduce Section 3 or can leave blank.
3.1. ECP Description

· Overall description of the new system.  
· Discussion of how the savings are generated.  

· Description of energy and O&M savings.

· Describe the major risks on achieving the savings.

· Describe the operational and performance requirements that the system must achieve.  

· Describe specific O&M items, which need to include maintenance of the new boilers with any water treatment systems.  

· Describe how the acceptance tests will validate these requirements.

· Describe the risk responsibility matrix and risk reduction / mitigation measures.

· Government risks include:

· Operations schedules.

· Changing rate schedules.

· Identify all other specific CHPD ECP items that are government risk items.

· ESCO risks include:

· Proper individual new boiler equipment sizing to achieve desired performance.

· New boiler selection to achieve savings.

· Operations and maintenance to maintain savings and preserve boiler equipment life.

· Early boiler equipment failure due to poor maintenance.

· Achieve guaranteed efficiency on each boiler.

· Achieve guaranteed capacity on each boiler.

· Maintain water side efficiency.

· Identify specific CHPD ECP items that are ESCO risk items. 

· Describe in detail how the ESCO will reduce / mitigate risk.

· Describe general measures to reduce / mitigate risk.

· Describe how M&V will reduce / mitigate risk.

· Include the planned M&V cost for each year of the Task Order.  Break down these costs in sufficient detail so that a cost reasonableness check can be performed.  

· Discuss the M&V cost versus savings loss risk and how this cost is reasonable in minimizing the risk to the USAF.

3.2. Predicted Post ECP Yearly Costs – Utility Usage 

· Include all calculations / worksheets with a detailed description of any ESCO developed calculations in the Appendix. 

· Complete the “Predicted Performance” columns provided in the “CHPD Measurement Criteria, Data Measurements and Cost Results” (tab is named “CHPD Data”) worksheet(s) in Attachment 1 with values for the annual demand and consumption predicted for each piece of equipment and ancillary equipment with comments as appropriate.

3.3. Predicted Post ECP O&M Costs

· Brief discussion of which organization performs O&M between the USAF and the ESCO. 

· Briefly discuss maintenance needed in the new system. 

· Identify specific maintenance items for the new CHPD equipment.  

· Reference exhibit(s) with O&M costs and cost predictions. 

· Detailed discussion of how O&M costs were calculated, include all calculations in the Appendix. 

· Include a statement that the ESCO is responsible for O&M even if USAF performs maintenance.  If the USAF assumes original maintenance at the start, include a statement on the circumstances that the ESCO would take over O&M from the USAF.

4. Yearly Savings - Utility and O&M 

4.1 Annual Utility Savings

· Detailed discussion of energy savings calculations, include detailed calculations in appendix.  This ECP does not normally include demand savings.  Include demand savings if appropriate.  
· Supporting documentation must be submitted with any calculations or worksheets to describe the results provided.  

4.2 Predicted Utility Cost Savings

· Complete the “Post-ECP Predicted Financial” columns of the “CHPD Measurement Criteria, Data Measurements and Cost Results” (tab is named “CHPD Data”) worksheet(s) in Attachment 1.
· Supporting documentation must be submitted with any calculations or worksheets to describe the results provided.  

4.3 Predicted Yearly O&M Cost Savings

· Include the Pre and Post O&M cost savings. 

· Supporting documentation must be submitted with any calculations or worksheets to describe the results provided.

4.4 Predicted Total ECP Cost Savings (Utility and O&M)

· Total savings (sum up of the Annual Utility Cost Savings plus O&M Cost Savings).

4.5. Guaranteed Savings

· Detail the guaranteed savings as related to the calculated savings.  Complete the Guarantee column in the “Post-ECP Predicted Financial” columns of the “CHPD Measurement Criteria, Data Measurements and Cost Results” (tab is named “CHPD Data”) worksheet(s) in Attachment 1.  State any discounting that is being done from the calculated savings to make the guarantee more conservative.  

· Escalation is not normally used or allowed for energy costs.  If approved by USAF, then any escalation must be clearly documented.  Cannot exceed the rates in the Annual supplement to the most current NIST Handbook 135, “Energy Price Indices and Discount Factors for Life-Cycle Cost Analysis”. 

· Fill out the spreadsheet column with guaranteed values per item in the data worksheets of Attachment 1.

5. Acceptance

· Include an overview of what factors the acceptance, performance, efficiency and capacity tests seek to verify. 

· Describe how or what methods will be used to verify those factors and what the minimum levels of acceptable results are.  

· Review of ECP risks.

· State how acceptance tests address the CHPD short and long-term risks.  

· Include operational performance and energy performance.

5.1. Acceptance Criteria – System Performance Requirements

· Include an overview and list of criteria detailing what is required for acceptance.   

· Overview of the acceptance shall clearly identify tests and data required for acceptance of ECP and initiation of payment stream at the end of construction phase (Phase 3).  

· Performance criteria shall also be clearly identified based on installed CHPD equipment in order to meet the predicted and guaranteed energy efficiency and system performance during the initial and subsequent annual periods. 

· Complete worksheets in Attachment 1.  ESCO can extend worksheets if required for the CHPD ECP.

· Some data will be filled in during Phase III. 

· Complete construction acceptance information in the “Acceptance Checklist” (tab name is “AcceptChecklist”) worksheet(s) in Attachment 1.

· Complete performance information in the “Post-ECP Acceptance Measured” columns of the “CHPD Measurement Criteria, Data Measurements and Cost Results” (tab is named “CHPD Data”) worksheet(s).

· Performance must be at specified acceptable values for acceptance to occur.

5.2. Performance Criteria – Detailed Descriptions

· Performance criteria for annual measurement and report shall be those agreed upon for the specific ECP.

· Include reporting format (sample table) with each reported variable specified. 

· The performance criteria are specified in the “CHPD Measurement Criteria, Data Measurements and Cost Results” (tab is named “CHPD Data”) worksheet(s) in Attachment 1.
· The measurement of performance criteria may be done with feedback control sensors.  Performance can be measured by verifying that the equipment provides adequate heat to maintain the operational requirements.

· State that the data will be provided to USAF in MS Excel electronic format with all data clearly explained.  

5.3. Performance Acceptance Tests – Detailed Descriptions

· Performance tests specified in the Post-ECP Measured / Inspected columns the “CHPD Measurement Criteria, Data Measurements and Cost Results” (tab is named “CHPD Data”) worksheet(s), in Attachment 1, shall be measured as part of the initial and annual performance tests.  Any other test or measurement requirements will be clearly covered in this section.   

· Measure and record the required parameters shown in “Post-ECP Acceptance / Measured” columns of the “CHPD Measurement Criteria, Data Measurements and Cost Results” (tab is named “CHPD Data”) worksheet(s) in Attachment 1.

· Include reporting format (with any sample graphs or tables) with each reported variable specified.  

· Particularly descriptive graphs.

· State that specific performance variables will be approved by the USAF.  

· Specify how the system performance tests will be done.  

· Show or reference equations that are used (if any).  

· Include specifications for pass / fail and with detailed requirement on any retesting.  

· Specify the situations that may cause USAF to require re-testing.

· Reference the detailed testing and calculation procedures in the Appendix.  

· If appropriate for each specific boiler application:

· Verify controls are operational.

· Verify the equipment is properly rated.

· Verify correct nameplate.

· Record fuel consumption.

· Record supply temperature, return temperature, and flow.

· Record makeup feed water temperature and flow.

· Record flue gas temperature and composition.

· If connected to EMCS, verify correct operation including all Trend Logs and automated reports from the EMCS.  

5.3.1. Efficiency Tests

· Efficiency Test are required for this ECP.  These tests may either use the direct or indirect method.  The test plan will be submitted to the USAF for approval before the Phase II Report is issued.  

5.3.2. Capacity Tests

· Capacity Test are required for this ECP.  The test plan will be submitted to the USAF for approval before the Phase II Report is issued.  

5.4. Measurement Equipment Used

· Maintain records of the equipment used in the performance testing including the following information:

· Type of measurement equipment (manufacture, model number).

· Accuracy.  Record this information in the “Measurement Specifications” worksheet (tab name is “MeasSpecs”) in Attachment 1.

· Calibration frequency to be specified (typically yearly).  

· A template, which includes key parameters, is available in the “Measurement Specifications and Costs” worksheet (tab name is “MeasSpecs”) worksheet in Attachment 1.

5.5. Acceptance Checklist

· A template worksheet “Acceptance Checklist” (tab name is “AcceptChecklist”) with a minimum set of requirements is included in Attachment 1.  The checklist shall include all items to be checked during the acceptance testing. 

· Include specifics on acceptance testing with the checklist to be used – subject to USAF approval.  Acceptance checklist shall include the agreed upon measurements, calculations, and format. 

· Include and identify any necessary clarifying diagrams, drawings or other documents.  

5.5.1. Acceptance Documents

· A sample of the worksheet “Acceptance Report” (tab name is “AcceptRept”) is provided in Attachment 1.  This document contains the minimum requirements for the acceptance sign-off.  

· State what level of employee will provide these documents. 
6. Periodic / Interval Verification Activities

· The cover sheet must include contract information, ECP information, and date of issue.  

· The normal interval will be one year.  

· Section 6 will be reissued with updated information each year.  

· This Section 6 document will be included with the initial submittal.

6.1. ECP Executive Overview

· Summarize the savings guarantee and the savings achieved.  

· A summary of any CHPD equipment changes.  

· Include original Executive Overview, Section 1.0 of the M&V Plan.

6.2. Contact Information

· Base Contacts (includes CO, EM, and CE complete addresses).

· ESCO Contacts (includes complete addresses and contact information for the M&V personnel, site manager and the project manager). 

6.3. Year 1 Requirements
· Specify all documents that will be provided.

· Provide the reconciliation equations for the first year of operation.  

· List dates and times of all tests and procedures performed.  Include durations and frequencies for each item performed.  Efficiency measurements will be used as the baseline for subsequent years reconciliation.  

· List and explain any stipulated values for the ECP.

· List and explain any savings adjustments necessary.

· List commodity rate(s) and explain difference if not that stated in the original report.

· Define and explain any approved changes in scope / results recorded in the Acceptance Report.

· Define the performance measurements required to meet established criteria for the energy guarantee.  

· Verify that specified system feedback controls (if present) operate as specified.

· System performance tests are covered in 6.3.2.  

· Energy performance tests are covered in 6.3.4.  

· State the accuracy of monitoring and metering equipment.  

· Determine the operation and load profile such that the post-ECP energy consumption can be quantified.

· Weather normalize first year recorded consumption to OAT.

· Determine the cost and the savings for the first year.

· Complete the “Year 1 - Post-ECP Yearly Reconciliation” columns of the “CHPD Measurement Criteria, Data Measurements and Cost Results” (tab is named “CHPD Data”) worksheet(s) provided as Attachment 1.

6.3.1. System Performance Criteria

· The system performance criteria are specified by the control feedback variable or spot measurements.  These are included in the “CHPD Measurement Criteria, Data Measurements and Cost Results” (tab named “CHPD Data”) worksheet(s) provided as Attachment 1.    

6.3.2. System Performance Tests

· The system performance tests may be required to demonstrate that the CHPD equipment provides adequate Btu/hr output to maintain operational requirements.  During the first year of operation, this is the ESCO’s responsibility to demonstrate proper operation.  

· Each application will have a specific test associated to demonstrate that the equipment performs the function.  The system performance tests generally require measurement of the control variable.  This depends upon the project and will include items like maintaining comfort, delivering a specified amount of  heating or other measurement that is quantifiable and approved by the USAF.  

· The USAF may require testing beyond the specified tests.   If the performance of the tested equipment is deficient, the ESCO will bring the performance up to specifications at no cost to the USAF.  If the equipment is not deficient, the USAF will bear the cost of the testing.

6.3.3. Energy Performance Criteria

· The energy performance test criteria require that the consumption of the CHPD boilers and associated equipment either be measured, or calculated based on key measured parameters.  Any stipulated criteria must be cost justified and approved by the USAF.  

· Paragraph 6.3.4. specifies the testing requirements for continuously monitored data, periodically monitored data and stipulated conditions.  

· The energy or energy cost must be less than the guaranteed energy cost.  

· The frequency of the measurements must be specified.

· The conditions under which the measurements are taken must be specified.  

·  All discounts to the measured, partially measured or stipulated energy or energy costs must be clearly stated.  

6.3.4. Energy Performance Tests

· A sample of the Annual Report Year N is provided in Attachment 1 worksheet labeled as worksheet tab “AnnualRept”.  This represents the minimum requirements for the acceptance document for the performance tests that will be done.  

· The Energy Performance Tests for the first full year of operation and subsequent years have different requirements.   

· The first year requires that the total consumption be compared to the pre-ECP CHP consumption.  The gas consumption for all installed boilers will be measured for one year.  Weather normalization will reduce error due to weather changes.  The key assumption that is made is that the overall use of the facility does not change.  

· The second year and subsequent years Energy Performance Tests have the requirement that the equipment is fully capable of performing at the Btu/hr output and efficiency level as when installed.  

· First year measurements:

· If the boiler equipment consumption is measured hourly or daily, the consumption will be used to generate a weather normalized model.  The model will be used to determine the consumption for a weather year like the base year.    

· If monthly consumption is measured, the 12 months consumption data will be day normalized and then the weather normalization will be performed.  The model will be used to determine the consumption for a weather year like the base year.  

· All calculations and equations will be provided to the USAF in paper and Excel workbook(s).  This first years model calculated consumption must be at or below the guaranteed yearly energy consumption level.    

· Provide, if requested, details of the required measurements in the “Year 1 - Post-ECP Yearly Reconciliation Measured” columns of the “CHPD Measurement Criteria, Data Measurement and Cost Results” (tab name – CHPD Data) worksheet provided in Attachment 1.  

· Provide, if requested, the hourly run time data and average energy over the year for boilers of a certain size. 

· If an EMCS is available and if requested, provide the hourly data run time and energy over the year for other monitored equipment.  

6.3.5. O&M Validation

· Provide explanation and description of how proper O&M was achieved or validated.

· Detail any deficiencies to be addressed by the ESCO or the Air Force.

· Provide dialog on effects of O&M deficiencies on generation of savings.

6.4. Year “1+N” Requirements

· Year 1 requires monitoring of fuel consumption for the entire year with year end measurements of efficiency and capacity.  Year N+1 does not require monitoring of fuel consumption but efficiency and capacity are measured.  Year N+1 reconciliation is based efficiency and capacity measurements.  

· Efficiency and capacity measurements are required for Year N+1.

· Specify all documents that will be provided each year.

6.4.1. System Performance Criteria

· The Btu/hr output of the installed boilers must also be determined from the efficiency measurement data and be no more than 2% lower than the guaranteed performance.  

6.4.2. System Performance Tests

· The Btu/hr output will be determined from the efficiency testing in Section 6.4.3, which requires that the boiler be at an 80% load or greater.  

· Verify equipment is operational, if not repair or replace or notify the appropriate entity, as required.

· Verify equipment is being used, if not, put back into service or notify the appropriate entity, as appropriate.

6.4.3. Energy Performance Criteria

· The efficiency of the installed boilers must be no more than 2% lower than the guaranteed efficiency or the manufactures stated efficiency for each model boiler.

6.4.4. Energy Performance Tests

· Second year and subsequent years measurements:

· The efficiency of the installed boilers will be measured using an energy in / energy out method or the energy loss method as described in ASME’s PTC 4.1.    

· The Btu/hr output of the installed boilers must also be determined from the efficiency measurement data and be no more than 2% lower than the guaranteed performance.  

· Sampling may be implemented on boilers under 1 to 4 MMBtu/hr.  Sampling must be cost justified.  The sampling guidelines are provided in Appendix C.1 to make the M&V cost effective.  

· Sample set selected, approved or accepted by USAF.

6.4.5. O&M Validation

· Provide explanation and description of how proper O&M was achieved or validated. 

6.5. Savings Calculations / Reconciliation

· Provide an overview of savings calculations and reconciliation for year 1 through the end of the task order.  

· All calculations and parameters must be clearly documented.  State that the USAF must approve all calculations and calculation documentation.  

6.5.1. Year 1 Savings Calculations / Reconciliation

· Specify the energy consumption calculations and reference the detailed calculations in the Appendix.  

· Specify the reconciliation equations for the first year of operation through the end of the Task Order.  If different from those previously identified or proposed, provide justification for the difference.     

· Specify the cost calculations for energy and demand.  If different from previously identified calculations, provide justification for the difference.    

· Specify the options to achieve the guaranteed savings if the savings are not attained. 

· Specify conditions under which the ESCO can rework the CHPD boilers and associated equipment and then retest to verify the savings have been acquired.  

6.5.2. Year “1+N” Savings Calculations / Reconciliation

· Specify that the Year “1+N” Savings Calculations / Reconciliation method which calculates the savings based on the Year 1 efficiency baseline and the Year N measured efficiency.   

· Include detailed calculations in the Appendix with all variables clearly defined.     

Appendix A. Post-ECP Year 1 Detailed Savings Calculations and Reconciliation

· Clearly specify all detailed calculations and associated variables that are used in the savings and reconciliation calculations.  State that all calculation documentation will be clearly presented.  

· Specify conditions under which the ESCO can sample loads for partial measurements.

· Specify which calculations are required for the acceptance testing and which are required for Year 1 testing.  

· If the baseline was not measured during the Pre-ECP period, specify how the sampling will be done during the first year of operation to attain Post-ECP consumption and how the baseline will be calculated.  Also, specify the discount that will be applied to the calculated savings, if appropriate.  

Appendix B. Post-ECP Year “1+N” Detailed Savings Calculations and Reconciliation

· Specify that the Savings Calculations / Reconciliation requirements for Year 1+N.   Year 1+N reconciliation are based on comparison of Year 1+N efficiency and capacity measurements to Year 1 efficiency and capacity measurements.  Show how the reconciliation factors are calculated.

· Show how Year 1+N reconciliation factors are applied. 

· Obtain USAF approval for any changes.  

Appendix C. Forms

C.1. Sampling Plan

· Identify the sampling plan proposed to, accepted by or approved by the USAF.

· The purpose of sampling is to monitor a representative sample of points rather than the entire population.  The end result is to obtain reliable estimates within a specified precision and statistical confidence.  Monitoring the specified number of points (that are calculated from sampling equations) does not necessarily mean the ESCO has complied with the requirements of the M&V plan.  If usage groups are improperly designated, incorrect sample design assumptions are used, or nonrandom points are selected it may lead to sample-based estimates that are biased and/or unreliable within specified levels.  It is critical that extreme care be taken during the initial developmental stages to design a sample that truly reflects the project site. 

· Percent (%) sampled determined by USAF with consideration to the confidence of the measurement.  The sample should provide a confidence of 80% with a precision of ( 20% or better.  Figure C.1 provides the required sample size with respect to population.

· If the first sample fails then another sample should be taken with a sample sized to provide a confidence of 90% and a precision of 20%.

· If the second sample fails 100% of the items will be tested.

· Provided as a separate document if required.

· Sampling plan required for baseline, acceptance and annual plan(s). 

Fig. C-1 Sample Sizes Based on a Population Size

· Identify CHPD boilers and associated equipment sampled in Attachment 1.

· A template of this table is included in this report in paper and in Microsoft Excel (an electronic workbook) format as Attachment 1, filename “ECP01_CHPD.xls”, in the “CHPD Measurement Criteria, Data Measurements and Cost Results" (tab is named “CHPD Data”) worksheet.
C.2. Data Worksheet

· The worksheet named “CHPD Measurement Criteria, Data Measurements and Cost Results” (tab is named “CHPD Data”) is included in Attachment 1.  This worksheet contains the measurement data, accuracy, and calculations, as well as specific information for the ECP.

C.3. Operating Schedule Worksheet

· The worksheet named “Operating Schedules” (tab is named “OperatingScheds”) is included in Attachment 1.  This worksheet is used to specify separate schedules and operating load profiles.  

C.4. Measurement Specifications and Costs Worksheet

· The worksheet named “Measurement Specifications and Costs” (tab is named “MeasSpecs”) is included in Attachment 1.  This worksheet is used to specify the measurement equipment, calibration and measurement costs.  

C.5. Acceptance Checklist Worksheet

· The worksheet named “Acceptance Checklist” (tab is named “AcceptChecklist”) is included in Attachment 1.  This worksheet is used to specify the installation acceptance criteria.  

C.6. Acceptance Report Worksheet

· The worksheet named “Acceptance Report” (tab is named “AcceptRept”) is included in Attachment 1.  This worksheet is used to certify that the listed items in the Acceptance Checklist were properly completed.  

C.7. Year 1 Detailed Savings Worksheet

· The worksheet named “CHPD Measurement Criteria, Data Measurements and Cost Results” (tab name will reflect application) worksheet is included in Attachment 1.  This worksheet contains the measurement data, accuracy, calculations and cost tracking for the ECP.  

C.8. Year “1+N” Detailed Savings Worksheet

· The worksheet named “CHPD Measurement Criteria, Data Measurements and Cost Results” (tab name will reflect application) worksheet is included in Attachment 1.  This worksheet contains the measurement data, accuracy, calculations and cost tracking for the ECP.  
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