M&V Plan Template

The following template for measurement and verification (M&V) plans is recommended for use in federal performance contracting projects. The format of this M&V plan template complies with the requirements outlined in the FEMP SuperESPC IDIQ
. Use of this template ensures project developers that their M&V plans are complete, comply with SuperESPC requirements, and the M&V activities are adequately documented.

The goal of this template is to promote consistency among M&V plans. A consistent format improves the quality of M&V, speeds up contract award and execution, and facilitates the review process. Additionally, the format presented will allow the M&V plan to function as a stand-alone document, which is very useful during the later years of a contract’s performance period.

The M&V plan is split between project-level components and measure-level components. For projects with multiple energy conservation measures (ECMs), information under the project-level headings summarize information for all the ECMs, while M&V activities for each individual ECM are described under the measure-level component headings. 

Following is an outline of the M&V template’s section headings. Subsequently, the information required in each section is described.

M&V Plan Section Headings

Project Level M&V

Project Description and M&V Overview

Project Savings and Costs (from DO-4)

Schedule

Reports To Be Prepared

Responsibility Matrix (from Management Approach)

ECM Specific M&V

Measure Description

Objectives  

Parameters To Be Monitored

Sampling Plan

Data Collection Plan

Pre-Installation Energy and Performance Baseline

Post-Installation Facility Conditions

Determination of Energy Savings

Plan for Future Measurements

Plan for Resolving Disputes

Project-Level M&V Components

Project Description and M&V Overview

Describe the goals of the agency for this project, which may be energy savings, acquisition of new equipment, comfort condition improvement, process improvement, etc. Describe the facility and site characteristics. Descriptions should include substantial detail about building size, location, use, equipment, typical energy consumption and demand characteristics, etc. Describe briefly the key factors that led to the M&V approach(s) (e.g. characteristics of the proposed ECMs such as load profiles, agency’s interest in persistence of savings, agency’s desire to minimize M&V cost, interactivity of the measures, lack of credible baseline data, etc.).

Project Savings and Costs

For each ECM, state the energy and cost savings anticipated. For projects with multiple ECMs, use of a table to show a summary of total energy and cost savings. (This is the same information contained in cost schedule DO-4.)  It would be appropriate to include the expected costs for performing M&V activities for the project, detailed by ECM.

Although the savings details are required in the cost schedules in the Management Approach section of the final delivery order for SuperESPC projects, it is critical to include these details in the M&V plan if it is to be used as a stand-alone document.

Schedule

A project schedule that shows the schedule for ECM installation, commissioning, M&V activities, and reporting intervals should be included. M&V activities include pre- and post-installation audits and inspections, as well as monitoring and analysis activities. Reporting milestones should be identified and include post-installation inspections, commissioning reports, post-installation M&V report, and periodic M&V reports. Use of a Gantt chart is recommended.

Reports To Be Prepared

Details on the M&V reporting should specify frequency, format, and content of reports, including the post-installation M&V report, commissioning report, and periodic M&V reports. Details should include whether and how raw and/or compiled electronic data will be submitted. Use of FEMP standard annual reporting template
 is recommended.

Risk & Responsibility Matrix

A matrix was developed to help identify the important project risks, assess their potential impact, and clarify the party responsible for managing the risk. The risk and responsibility matrix is included at the end of this document, and is available electronically from http://ateam.lbl.gov/mv
.

In actual use, an additional column entitled “Clarification of Responsible Party” should be added and filled in with the agreed-upon allocation of risks between the ESCO and the Agency for the individual project. Alternatively, separate columns can be used to differentiate between the ESCO’s proposed approach, the agency’s assessment, and the final agreement. 

If the M&V plan is used as a stand-alone document, the responsibility matrix should be included due to its vital relationship to understanding the M&V approach. The responsibility matrix is usually included in the Management Approach section of the final delivery order for SuperESPC projects. 

ecm Level M&V Components

ECM Description

Describe the ECM, including specific details about how the individual ECM saves energy, water, or O&M costs. State what savings will be claimed, including any ancillary savings. For equipment to be replaced or modified, describe the vintage, condition, usage or operational and maintenance history characteristics of the equipment.  Include equipment energy-efficiency or performance standards, if relevant. This section should summarize the ECM description from elsewhere in the proposal, which is important if the M&V plan is to be used as a stand-alone document.

Objectives 
State which M&V option will be used for the specific ECM. Cite the FEMP M&V Option and method by name (from the most recent FEMP M&V Guidelines
), and provide a general description of the approach and what will be verified and/or measured. State who will perform the M&V activities and note any agency requirements for government witnessing of measurements. Where possible, assess the accuracy of the chosen M&V method. At a minimum, identify the factors that are the most uncertain, or most difficult to quantify and what is being done to reduce the uncertainty introduced by these parameters in the savings estimation.

Parameters To Be Monitored

Indicate parameters to be measured that will be used in the estimation of annual energy savings such as equipment efficiencies, loads, hours of operation, etc. Indicate if parameters are expected to be constant or variable. Also include other parameters related to secondary objectives, such as lighting levels, temperature set points, time clock settings, etc. Indicate which measurements will be made during the baseline period only, and which will be made on a periodic or continuous basis through the performance period.

Sampling Plan 

Include details of any sampling plan, and state precision and confidence levels to be used
. Define usage groups for areas with similar characteristics. Include details of the calculations and assumptions used to determine sample size for each usage group. 

Data Collection Plan

The data collection plan should state who will provide and maintain any metering equipment. Identify the instrumentation and metering equipment, including documentation of specifications of monitoring devices. Describe protocols for calibrating the metering equipment.  Quantify the expected accuracy of the measurements.

Specify data to be collected in terms of parameters, units of measurement, points of measurements, length of time and intervals of measurements, as well as any plan for analyzing and summarizing data. Describe quality control procedures for checking completeness and accuracy of the recorded data.

Pre-Installation Energy And Performance Baseline

Provide equipment surveys that show where the equipment is located, the type, quantity, and any measured data. Include identifying information such as model numbers or serial numbers. Include documentation of government witnessing of baseline measurements and conditions if appropriate.

Identify all variables that affect baseline energy consumption. Define critical factors characterizing the baseline conditions (such as comfort conditions, lighting intensities, and temperature set points). Describe how all variables will be quantified (e.g. information from maintenance logs, commissioning reports, manufacturer data, measurements, short- or long-term monitoring, assumptions). State all substantive assumptions associated with the ECM. These include assumptions affecting energy consumption such as building occupancy schedules, equipment efficiencies, equipment operating strategies, load shapes, weather data to be used, etc. Include the basis for those assumptions, where available, as well as the values to be used for any stipulated parameters. 

Post-Installation Facility Conditions

Provide equipment surveys that show where the new equipment will be located, the type, quantity, and any parameter values that will be measured. Include identifying information such as model numbers or serial numbers. Include plans for government witnessing of post-installation measurements and conditions if appropriate.

Identify all variables that affect energy consumption; include details of those that will vary from the baseline case. Define critical factors characterizing the post-installation conditions (such as comfort conditions, lighting intensities, and temperature set points) and state if the ECM will directly affect the post-installation conditions. Describe how all variables will be quantified; include what measurements or assumptions will be made to estimate them. State all substantive assumptions associated with the ECM and provide supporting documentation, where available. These include post-installation assumptions which affect energy consumption, such as building occupancy schedules, equipment efficiencies, equipment operating strategies, load shapes, weather data to be used, etc.

Determination of Energy Savings
Show the equations, calculations, and analysis procedures that determine the baseline consumption and the post-installation consumption. Include a description of how any models will be developed, and what physical equations will be used. If calculation procedures require the use of simulation or spreadsheet model, include paper and electronic copies of the model. Define methods for conducting any anticipated baseline adjustments. State how energy savings for the ECM will be calculated. Related energy price schedules, facility staff labor rates, etc., should be included. 

Plan for Future Measurements

Describe activities that will be performed periodically to ensure that the equipment is performing as intended, and has the potential to generate the projected savings. Indicate frequency and nature of measurement and/or verification activities for the duration of the contract.

Plan for Resolving Disputes

Outline a plan for resolving disputes regarding issues such as baseline, baseline adjustment, energy savings calculations, and the use of periodic measurements.

If adjustments are necessary, such as when building occupancy schedules change, or temperature set points have been changed, state how the baseline energy values may be adjusted by using post-installation parameters if required. Show the equations to be used in the case that adjustments are necessary. 
Risk / Responsibility Matrix

	Responsibility/Description

	Financial

	Interest rates Neither the ESCO nor the agency has significant control over the prevailing interest rate. During all phases of the project interest rates will change with market conditions. Higher interest rates will increase project cost, finance term, or both. The timing of the Delivery Order signing may affect the available interest rate and project cost. Clarify when the interest rate is locked in, and if it is a fixed or variable rate.

	Energy prices Neither the ESCO nor the agency has significant control over actual energy prices. For calculating savings, the value of the saved energy may either be constant, change at a fixed inflation rate, or float with market conditions. If the value changes with the market, falling energy prices place the ESCO at risk of failing to meet cost savings guarantees. If energy prices rise, there is a small risk to the agency that energy saving goals might not be met while the financial goals are. If the value of saved energy is fixed (either constant or escalated), the agency risks making payments in excess of actual energy cost savings.

	Construction costs The ESCO is responsible for determining construction costs and defining a budget. In a fixed-price design/build contract, the agency assumes little responsibility for cost overruns. However, if construction estimates are significantly greater than originally assumed, the ESCO may find that the project or measure is no longer viable and drop it. In any design build contract the agency loses some design control. Clarify design standards and the design approval process (including changes), and how costs will be reviewed.

	M&V costs The agency assumes the financial responsibility for M&V costs directly or though the ESCO. If the agency wishes to reduce M&V cost, it may do so by accepting less rigorous M&V activities with more uncertainty in the savings estimates. Clarify what performance is being guaranteed (equipment performance, operational factors, energy cost savings), and that the M&V plan is detailed enough to satisfactorily verify it. 

	Delays Both the ESCO and the agency can cause delays. Failure to implement a viable project in a timely manner costs the agency in the form of lost savings, and can add cost to the project. Clarify schedule, and how delays will be handled.

	Major changes in facility The agency (or Congress) controls major changes in facility use, including closure. Clarify responsibilities in the event of a premature facility closure, loss of funding, or other major change.

	Operational

	Operating hours The Agency generally has control over the operating hours. Increases and decreases in operating hours can show up as increases or decreases in “savings” depending on the M&V method (e.g. operating hours times improved efficiency of equipment vs. whole building utility analysis). Clarify if operating hours are to be measured or stipulated, and what is the impact if they change. If the operating hours are stipulated, the baseline should be carefully documented and agreed to by both parties.

	Load Equipment loads can change over time. The agency generally has control over hours of operation, conditioned floor area, intensity of use (e.g. changes in occupancy or level of automation). Changes in load can show up as increases or decreases in “savings” depending on the M&V method. Clarify if equipment loads are to be measured or stipulated and what is the impact if they change. If the equipment loads are stipulated, the baseline should be carefully documented and agreed to by both parties.

	Weather A number of energy efficiency measures are affected by weather. Neither the ESCO nor the agency has control over the weather. Changes in weather can increase or decrease “savings” depending on the M&V method (e.g. equipment run hours times efficiency improvement vs. whole building utility analysis). If weather is “normalized,” actual savings could be less than payments for a given year, but will “average out” over the long run. Weather corrections to the baseline or ongoing performance should be clearly specified and understood.

	Life of equipment. Equipment life is dependent on the original selection (contractor controlled), and operations and maintenance. Warrantees usually cover failures in the first year. Extended warrantees (often tied to service contracts) are available and assure that the agency won’t continue paying for equipment that is no longer functional. Clarify who is responsible for repair and replacement of failed components throughout the term of the contract.

	User participation Many energy conservation measures require user participation to generate savings (e.g. control settings). The savings can be variable and the ESCO may be unwilling to invest in these measures. Clarify what degree of user participation is needed, and utilize monitoring and training to mitigate risk. If performance is stipulated, document and review assumptions carefully, and consider M&V to confirm the capacity to save (e.g. confirm that the controls are functional).

	Performance

	Equipment performance Generally the ESCO has control over the selection of equipment and is responsible for its proper installation and performance. Generally the ESCO has responsibility to demonstrate that the new improvements meet expected performance levels including standards of service and efficiency. Clarify who is responsible for initial and long-term performance, how will it be verified, and what will be done if performance does not meet expectations.

	Maintenance Responsibility for maintenance is negotiable, however it is often tied to performance. Clarify how long-term maintenance will be assured, especially if the party responsible for long-term performance is not responsible for maintenance.

	Operation Responsibility for operation is negotiable, and it can impact performance. Clarify how proper operation will be assured. Clarify responsibility for operations and implications of equipment control.


M&V Plan Content Requirement Checklist

To facilitate the development and review of M&V plans, a checklist has been developed. Use the checklist to determine if all the necessary information has been included in the M&V Plan. This checklist does not need to be included in an M&V plan, but is included here for reference. 

Figure 1: Content Requirement Checklists for M&V Plan (Final Proposal)

· Project site and measures are defined.

· What savings will be claimed? (Energy, interactive effects, O&M, rate change, etc.)

· How will these ancillary savings be treated? 

· M&V method(s) (chapters), from FEMP M&V Guideline, is defined.

· Details of how calculations will be made are defined. All equations are shown. 

· Provided information shows how collected data and assumptions are used.

· Energy pricing information and assumptions are defined. (Fixed cost, inflated per EIA...)

· Baseline Equipment and Conditions.

· Existing equipment (inventory and performance) is defined.

· Space conditions (foot-candles, temps, etc.) are defined. 

· Assumptions and stipulations- show supporting information or measurements.

· How and why any baseline adjustments will be made is discussed.

· Post-Installation Equipment and Conditions.

· Plan for defining new equipment (inventory and performance) is described.

· Plan for defining new space conditions (foot-candles, temps, etc.) is described.

· Assumptions and stipulations-- show supporting information or measurements to be taken.

· Metering equipment is specified.

· Schedule of metering, including duration and when it will occur, is defined.

· Who will provide equipment, establish and ensure its accuracy and perform calibration procedures is described.

· How data from metering will be validated and reported, including formats, are defined.

· How electronic, formatted data, directly from a meter or data logger, will be provided.

· Any sampling that will be used, sample sizes, documentation on how sample sizes were selected, is defined.

· Annual verification and measurement activities are defined.

· Who will conduct the M&V activities and prepare M&V analyses and documentation is defined.

· How quality assurance will be maintained and repeatability confirmed is defined.

· Reports are defined, including what they will contain and when they will be provided. 

· Electronic formats and software programs to be used for reporting are defined.
· Initial and annual M&V costs for each measure (totals only).
� Federal Energy Management Program Super ESPC Indefinite Delivery Indefinite Quantity contract is available through � HYPERLINK "http://www.eere.energy.gov/femp/financing/espc/contract_tools.html" ��http://www.eere.energy.gov/femp/financing/espc/contract_tools.html�





� Annual Reporting Template will be available starting June 2003 through � HYPERLINK "http://ateam.lbl.gov/mv" ��http://ateam.lbl.gov/mv�.


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


� M&V Guidelines: Measurement & Verification for Federal Energy Projects, Version 2.2; Also see Detailed Guidelines for FEMP M&V Option A available through � HYPERLINK "http://ateam.lbl.gov/mv" ��http://ateam.lbl.gov/mv� or � HYPERLINK "http://www.eere.energy.gov/femp/financing/espc/pdfs/detailed_guidelines_final.pdf" ��http://www.eere.energy.gov/femp/financing/espc/pdfs/detailed_guidelines_final.pdf�


� See Appendix D: Sampling Guidelines from M&V Guidelines: Measurement & Verification for Federal Energy Projects, Version 2.2 for additional guidance.


� From FEMP M&V Guidelines Version 2.2, Chapter 5
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