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FEMP M&V Review Checklists


FEMP M&V Review Checklists

Checklists have been developed to help ESPC participants verify that the content of the major M&V submittals delivered during FEMP Super ESPC projects is adequate and complete. 

The following are included in this document:

(1)
M&V Plan Content Checklist (pages 1 – 7)

(2)
Post-Installation M&V Report Content Checklist (pages 8 – 10)

(3) 
Annual M&V Report Content Checklist (pages 10 – 12)

Boxes provided in the left column should be used to comment on specific item.

(1)
M&V Plan Content Checklist

	Included?
	Item:

	Executive Summary / M&V Overview

	Annual Savings Overview:

	
	Table showing the projected savings by ECM broken out by O&M savings, energy units, energy cost, and other savings values as applicable. Include all applicable fuels / commodities for project, such as: electric energy, electric demand, natural gas, fuel oil, coal, water, etc.

	
	Include approximate % total site usage saved by energy source type for site (optional)

	M&V Approach Summary:

	
	Table presenting M&V Option (from M&V guideline) used and summary of M&V approach for each ECM

	Whole Project Data / Global Assumptions

	Risk & Responsibility:

	
	Summarize allocation of responsibility for key items related to M&V 

	
	Reference location of Risk & Responsibility Matrix
 (if required)

	
	Discuss agreed upon requirements for uncertainty analysis 

	Utility Rate Data:

	
	Details of baseline commodity rates included

	
	Details of performance period commodity rate adjustment factors, if used

	Schedule & Reporting for M&V Activities:

	Define requirements for witnessing of measurements / verification activities:

	
	Baseline

	
	Post-installation verification activities

	
	Performance Period

	Define schedule of M&V reporting activities including: 

	
	Final Commissioning Plan

	
	Post-installation Report

	
	Commissioning Report

	
	Periodic / Annual Report

	Define content and format of reports:

	
	Post-installation M&V report (Use of Post-Installation Report Outline
 is recommended)

	
	Commissioning report

	
	Periodic / Annual M&V reports (Use of Annual Report Outline
 is recommended)

	O&M Reporting Requirements:

	
	Government reporting requirements: Summary of responsibilities of government O&M items from ECM specific M&V plans provided

	
	Dispute Resolution discussed

	ECM Specific M&V Plan (repeat for each ECM)

	
	Overview of ECM and M&V plan for ECM 

	
	Scope of work, location, and how cost savings are generated

	
	M&V guideline and option used


	
	Intent of M&V plan – what is being verified

	Energy Baseline Development:

	
	Describe in general terms how the baseline for this ECM is defined.

	
	Discuss all variables affecting baseline energy use (such as weather, operating hours, set point changes, etc)

	
	Describe how each variable will be / was quantified, i.e. measurements, monitoring, assumptions, manufacturer data, maintenance logs, engineering resources, etc.

	
	Discuss variables’ impact on savings uncertainty 

	
	Define key system performance factors characterizing the baseline conditions (such as comfort conditions, lighting intensities, temperature set points, etc.)

	
	Requirements for government witnessing of measurements (if different than whole project requirements)

	Details of baseline data collected:

	
	Parameters monitored

	
	Details of equipment monitored, i.e. location, type, model, quantity, etc.

	
	Desired uncertainty level

	
	Sampling plan, including details of usage groups and sample sizes

	
	Duration, frequency, interval, and seasonal or other requirements of measurements

	
	Personnel, dates, and times of measurements

	
	Proof of government witnessing of measurements (if required)

	
	Monitoring equipment used

	
	Installation requirements for monitoring equipments (test plug for temperature sensors, straight pipe for flow measurement etc.)

	
	Certification of calibration / calibration procedures followed

	
	Expected accuracy of measurements/monitoring equipment

	
	Quality control procedures used

	
	Form of data (.xls, .cvs, etc.)

	
	Results of measurements (attach appendix if necessary)

	
	Completed data collection forms, if used

	Data Analysis Performed:

	
	Analysis using results of measurements

	
	Weather normalized regressions

	
	Weather data used and source of data

	Energy Savings Calculations:

	
	Analysis methodology used

	
	Detail all assumptions and sources of data

	
	Equations used, savings calculation details

	
	Detail any adjustments that may be required

	Operational & Maintenance Cost Savings:

	
	Describe how savings are generated

	
	Detail cost savings calculations

	
	Detail performance period O&M cost adjustment factors, if used

	Total Annual Savings For ECM:

	
	Table showing the baseline energy use, post-install energy use, projected savings by ECM. Detail provided by O&M savings, energy units, energy cost, and other savings values as applicable. Include all applicable fuels / commodities for project, such as: electric energy, electric demand, natural gas, fuel oil, coal, water, etc.

	Post-Installation Verification Activities:

	
	Describe the intent of post-installation verification activities, including what will be verified.

	
	Variables affecting post-installation energy use (such as weather, operating hours, set point changes, etc.)

	
	Describe how each variable will be quantified, i.e. measurements, monitoring, assumptions, manufacturer data, maintenance logs, engineering resources, etc.

	
	Discuss variables’ impact on savings uncertainty 

	
	Define key system performance factors characterizing the post-installation conditions (such as comfort conditions, lighting intensities, temperature set points, etc.)

	
	Key parameters to be verified during commissioning and to be included in Commissioning Plan

	
	Requirements for government witnessing of measurements (if different than whole project requirements)

	Post-Installation data to be collected:

	
	Parameters to be Monitored

	
	Details of equipment to be monitored  (location, type, model, quantity, etc.)

	
	Desired uncertainty level

	
	Sampling plan, including details of usage groups and sample sizes

	
	Duration, frequency, interval, and seasonal or other requirements of measurements

	
	Monitoring equipment to be used

	
	Installation requirements for monitoring equipment

	
	Calibration requirements / procedures, 

	
	Expected accuracy of measurements / monitoring equipment

	
	Quality control procedures to be used

	
	Form of data to be collected (.xls, .cvs, etc.)

	
	Sample data collection forms (optional)

	
	Data analysis to be performed and minimum acceptance requirements

	Periodic / Interval Verification Activities:

	
	Variables Affecting Performance Period Energy Use (such as weather, operating hours, set point changes, etc.)

	
	Describe how each variable will be quantified, i.e. measurements, monitoring, assumptions, manufacturer data, maintenance logs, engineering resources, etc.

	
	Discuss variables’ impact on savings uncertainty 

	
	Define key system performance factors characterizing the performance period conditions (such as comfort conditions, lighting intensities, temperature set points, etc.)

	
	Intent of periodic verification activities – what will be verified

	
	Schedule of periodic verification activities and inspections

	
	Requirements for government witnessing of measurements if different than whole project data requirements included in Section 

	Performance period data to be collected:

	
	Parameters To Be Monitored

	
	Details of equipment to be monitored  (location, type, model, quantity, etc.)

	
	Desired uncertainty level

	
	Sampling plan, including details of usage groups and sample sizes

	
	Duration, frequency, interval, and seasonal or other requirements of measurements

	
	Monitoring equipment to be used

	
	Installation requirements for monitoring equipment

	
	Calibration requirements / procedures, 

	
	Expected accuracy of measurements / monitoring equipment

	
	Quality control procedures to be used

	
	Form of data to be collected (.xls, .cvs, etc.)

	
	Sample data collection forms (optional)

	
	Data analysis to be performed and minimum acceptance requirements

	Operations & Maintenance (O&M) and Repair reporting requirements:

	
	Detail verification activities and reporting responsibilities of government and ESCO on operations and maintenance items.

	
	State organization(s) responsible for equipment operations. If appropriate, detail how responsibilities are shared or reference where this information is located.

	
	State organization(s) responsible for performing maintenance. If appropriate, detail how responsibilities are shared or reference where this information is located.

	
	State organization(s) responsible for performing equipment repair. If appropriate, detail how responsibilities are shared or reference where this information is located.

	
	Other comments


(2)
Post-Installation M&V Report Content Checklist

	Included?
	Item:

	Executive Summary

	
	Contract # / Delivery Order # / Task # / Modification #

	
	Performance period dates covered

	
	Project background

	
	Brief project and ECM descriptions – what was done and how savings are generated. Note any changes in project scope.

	Projected energy and cost savings for the first year of the performance period:

	
	Table showing the projected savings for the total project broken out by operations & maintenance (O&M) costs, energy units, energy cost, and other savings for this period. Compare to guaranteed cost savings for total project. 

	
	Table showing the projected savings by ECM broken out by O&M savings, energy units, energy cost, and other savings values (as applicable) for this period

	
	Approximate % saved by energy source type for site (optional)

	
	Summary of any energy and/or cost savings adjustments required. Describe the impact in changes between the Final Proposal and as-built conditions.

	
	Summary of construction period savings

	Details for each ECM (repeat for each ECM)

	
	Overview of ECM – where implemented and how cost savings are generated

	Installation Verification:

	
	Detail any changes between Final Proposal and as-built conditions

	
	Describe construction period savings (if applicable). Include date ECM was in effect, and reference acceptance documentation.

	
	Detail savings calculations for construction period savings

	Commissioning Verification:

	
	Detail results of commissioning activities, as specified in Commissioning Plan. Reference report if Commissioning Report is a separate submittal.

	Overview of M&V plan for ECM:

	
	Intent of M&V plan – what is being verified

	
	Description of analysis and equations used for savings calculations (include appendix and electronic format as needed and/or refer to specific section of contract)

	
	Stipulated values from contract (include details and/or refer to specific section of contract)

	Post-installation measurements, monitoring and inspections conducted in accordance with M&V plan (include all that apply for each one):

	
	Measurement equipment used

	
	Equipment calibration documentation 

	
	Dates/times of data collection or inspections, names of personnel, and documentation of government witnessing

	
	Details to confirm adherence to sampling plan

	
	Include all post-installation measured values. Include periods of monitoring and durations and frequency of measurements. (Use appendix and electronic format as necessary). Include description of data format (headings, units, etc.).

	
	Energy & cost savings impact from changes between Final Proposal and as-built conditions

	
	Describe how performance criteria have been met.

	
	Detail any performance deficiencies that need to be addressed by ESCO or Government

	
	Note impact of performance deficiencies or enhancements on generation of savings

	O&M Savings (if applicable):

	
	Details of O&M Savings (if applicable)

	Other Savings (if applicable)

	
	Details of other savings (if applicable)

	
	Describe verification activities conducted

	Commodity / Utility Rates:

	
	Detail commodity (e.g. energy, water, etc.) rate(s) used in calculations

	
	Actual commodity rate(s) at site for same period (optional)

	Technical Details:

	
	Technical details of all calculations made. (Use appendix and electronic format as necessary.) Include description of data format (headings, units, etc.).

	
	Analysis Methodology – describe any data manipulation or analysis that was conducted prior to applying savings calculations

	
	Details of any baseline or savings adjustments made 

	
	Projected savings for this energy conservation measure (ECM), including O&M savings, energy units, energy cost, and other savings values (as applicable)


(3)
Annual M&V Report Content Checklist

	Included?
	Item:

	Executive Summary

	
	Short project and ECM descriptions – what was done and how it saves

	Summary of savings / results:

	
	Guaranteed and verified savings for total project broken out by operations & maintenance (O&M) costs, energy units, energy cost, and other savings for this period

	
	Verified savings by ECM broken out by O&M savings, energy units, energy cost, and other savings values (as applicable) for this period

	
	Approximate % saved by utility for entire site (optional)

	
	Summary of any savings adjustments required

	
	Summary of O&M activities

	
	Issues Identified

	Summary of Contractor Payments

	
	Payment schedule for project, including invoiced (verified) and scheduled payments and cost savings

	
	Verified savings in energy units for each performance period to date 

	Details for each ECM (repeat for each ECM)

	
	Overview of ECM – where implemented and how cost savings are generated

	Overview of M&V plan for ECM:

	
	Intent of M&V plan – what is being verified

	
	Description of analysis and equations used for savings calculations

	
	Stipulated values from contract 

	
	Adjustments / results from post-install M&V report

	Measurements and inspections conducted this reporting period (include all that apply for each one)

	
	Measurement equipment used

	
	Equipment calibration procedures (include details or refer to specific section of contract)

	
	Dates/times of data collection or inspection, names of personnel, and evidence of government witnessing

	
	Sampling details

	
	All measured values (use Appendix if necessary)

	
	Describe how performance criteria were met

	
	Detail any performance deficiencies

	
	Impact of deficiencies or enhancements on savings

	O&M Savings (if applicable):

	
	Details of O&M Savings (if applicable)

	
	Source of savings - describe

	
	Verification activities – describe

	Other savings (if applicable):

	
	Details of other savings (if applicable)

	
	Source of savings - describe

	
	Verification activities – describe

	O&M Activities:

	
	Who was responsible for performing operations?  maintenance?

	
	Summarize key operating procedures & related verification activities

	
	Verification of scheduled maintenance items completed by ESCO or Government

	
	Summary of unscheduled maintenance items completed by ESCO or Government

	
	Deficiencies needed to be addressed by ESCO or Government

	
	Impact of current O&M on generation of savings

	Commodity / Utility Rates:

	
	Utility rate(s) used in calculations

	
	Actual utility rates at site for same period (optional)

	Technical Details:

	
	Technical details of all calculations made (use Appendix if necessary)

	
	Analysis Methodology – describe any data manipulation or analysis that was conducted prior to applying savings calculations

	
	Details of any adjustments made

	
	Verified savings for measure

	
	Other comments


� ESPC Contract Risk & Responsibility Matrix is available in the DOE IDIQ, FEMP M&V Guidelines V 2.2, and through � HYPERLINK "http://ateam.lbl.gov/mv" ��http://ateam.lbl.gov/mv�


�Post-Installation Report Outline is available through � HYPERLINK "http://ateam.lbl.gov/mv" ��http://ateam.lbl.gov/mv�.


� Annual Report Outline is available through � HYPERLINK "http://ateam.lbl.gov/mv" ��http://ateam.lbl.gov/mv�.


� Guidelines include M&V Guidelines: Measurement & Verification for Federal Energy Projects, Version 2.2 � HYPERLINK "http://www.eere.energy.gov/femp/financing/espc/measguide.html" ��http://www.eere.energy.gov/femp/financing/espc/measguide.html�; ; International Performance Measurement & Verification Protocol (IPMVP) Volume I March 2002 � HYPERLINK "http://www.ipmvp.org" ��www.ipmvp.org�. Options include A, B, C & D.
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