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1. Executive Summary / M&V Overview

1.1 Annual Savings Overview

	ECM 
	Electric Energy Savings (kWh)
	Electric Demand Savings (kW)
	Natural Gas Savings (therms)
	Fuel Oil  (gallons)
	Water  (gallons)
	Etc…
	O&M Cost Savings ($)
	Annual Energy Cost Savings ($)
	Total Annual Cost Savings ($)

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	Total Savings:
	
	
	
	
	
	
	
	
	

	Total Site Usage*:
	
	
	
	
	
	
	
	
	

	% Total Site Usage Saved*:
	
	
	
	
	
	
	
	
	


*If available

Include all applicable fuels / commodities for project, such as: electric energy, electric demand, natural gas, fuel oil, coal, water, etc.

1.2 M&V Approach Summary

	ECM
	ECM Description
	M&V Option Used*
	Summary of M&V Approach

	
	
	
	


*Reference M&V guideline used, for example: M&V Guidelines: Measurement & Verification for Federal Energy Projects, Version 2.2; or International Performance Measurement & Verification Protocol (IPMVP) Volume I March 2002 

2. Whole Project Data / Global Assumptions

2.1 Risk & Responsibility 

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

· Reference location of Risk & Responsibility Matrix
 (if required)

2.1.2 Discuss agreed upon requirements for uncertainty analysis 

2.2 Utility Rate Data

2.2.1 Baseline Commodity rates

2.2.2 Performance Period Commodity Rate Adjustment Factors, if used

2.3 Schedule & Reporting for Verification Activities 

2.3.1 Define requirements for witnessing of measurements

· Baseline

· Commissioning activities are defined in the Final Commissioning Plan

· Post-installation verification activities

· Performance Period

2.3.2 Define schedule of  verification reporting activities 

	Item
	Recommended1Time of Submission
	Owner’s review & acceptance period1

	Final Commissioning Plan
	With design & construction package
	30 days

	Commissioning Report
	Prior to project acceptance
	30 days

	Post-installation Report
	30 to 60 days after acceptance
	30 days

	Annual Report
	30 to 60 days after annual performance period
	30 days


1 Times are recommended based on industry practice, modify as needed.
2.3.3 Define content and format of reports 

· Post-installation report

Use of Post-Installation Report Outline
 is recommended

· Commissioning report

· Use of Commissioning Report Outline
 is recommended
· Periodic M&V reports 

· Use of Annual Report Outline
 is recommended.

2.4 O&M Reporting Requirements

2.4.1 Government and ESCO Reporting Requirements

· Summarize key verification activities and reporting responsibilities of government and ESCO on operations and maintenance items from details in ECM specific M&V Plans.

2.5 Dispute Resolution

3. ECM Specific M&V Plan (develop for each ECM)

3.1 Overview of ECM and M&V plan for ECM 

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

3.1.2 M&V guideline and option used

3.1.3 Intent of M&V plan – what is being verified

3.2 Energy Baseline Development

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

3.2.1 Variables Affecting Baseline Energy Use

· Variables 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 

3.2.2 Define key system performance factors characterizing the baseline conditions 

· Such as comfort conditions, lighting intensities, temperature set points, etc.

3.2.3 Requirements for government witnessing of measurements if different than whole project data requirements included in Section 2.3.

3.2.4 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

3.2.5 Data Analysis Performed

· Analysis using results of measurements

· Weather normalized regressions

· Weather data used and source of data

3.3 Energy Savings Calculations

3.3.1 Analysis methodology used

3.3.2 Detail all assumptions and sources of data

3.3.3 Equations used, savings calculation details

· Detail any adjustments that may be required

3.4 Operational & Maintenance Cost Savings

3.4.1 O&M Savings Justification

· Describe how savings are generated

· Detail cost savings calculations

3.4.2 Performance Period O&M Cost Adjustment factors, if used

3.5 Total Annual Savings For ECM

	
	Electric Energy  (kWh)
	Electric Demand (kW)
	Natural Gas  (therms) …
	 Fuel Oil (gallons)
	Water (gallons)
	O&M Cost Savings
	Annual Energy Cost Savings ($)
	Total Annual Cost Savings

	Baseline Use
	
	
	
	
	
	
	
	

	Post-Install Use
	
	
	
	
	
	
	
	

	Savings
	
	
	
	
	
	
	
	


Include all applicable fuels / commodities for project, such as: electric energy, electric demand, natural gas, fuel oil, coal, water, etc.

3.6 Post-Installation M&V Activities

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

3.6.1  Variables Affecting Post-installation Energy Use

· Variables 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 

3.6.2 Define key system performance factors characterizing the post-installation conditions 
such as lighting intensities, temperature set points, etc. or refer to Commissioning Section of Final Proposal
3.6.3 Requirements for government witnessing of measurements if different than whole project data requirements included in Section 2.3.

3.6.4 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)

3.6.5 Data analysis to be performed and minimum acceptance requirements

3.7 Periodic / Interval Verification Activities

3.7.1 Variables Affecting Performance Period Energy Use

· Variables 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 

3.7.2 Define key system performance factors characterizing the performance period conditions 

· Such as comfort conditions, lighting intensities, temperature set points, etc.

3.7.3 Intent of periodic verification activities – what will be verified

3.7.4 Schedule of periodic verification activities and inspections

3.7.5 Requirements for government witnessing of measurements if different than whole project data requirements included in Section 2.3.

3.7.6 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)

3.7.7 Data analysis to be performed and minimum acceptance requirements

3.7.8 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.

� 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�


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


� Commissioning Report Outline is under development by Cx WG.


� 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; International Performance Measurement & Verification Protocol (IPMVP) Volume I March 2002 � HYPERLINK "http://www.ipmvp.org" ��www.ipmvp.org�. M&V Ooptions include A, B, C & D.








M&V Plan Outline
page 5
April 14, 2004


