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[bookmark: _Toc197294184]
[bookmark: _Toc233638757]Instructions
<Template Instructions to the engineering firm and/or M&V firm:
This document serves as a template for developing the Measurement & Verification (M&V) Plan. It is intended to guide the documentation of the M&V strategy in alignment with program requirements, IPMVP protocols, and project-specific conditions. The completed M&V Plan should clearly define how energy savings will be measured or verified for the installed measure(s).
All text within purple brackets < > is provided as a guide and falls into one of the following categories:
1. Notes or instructions that should be removed from the final document
2. Placeholders for project-specific content
3. Sample text to illustrate the type of information expected
Before submitting the final M&V Plan, please:
1. Replace all placeholder text with accurate, project-specific content
1. Remove all instructional text and brackets
1. Customize the template as needed to reflect the actual scope, methods, and data relevant to the project
This M&V Plan will form the basis for reporting energy savings, and accuracy and completeness are critical.>



[bookmark: _Toc197294185][bookmark: _Toc233638758]Disclaimer
<Design Team to add company disclaimer, if desired, or delete section>

[bookmark: _Toc197294186][bookmark: _Toc233638759]Facility and Project Overview
[bookmark: _Hlk147842737]Customer Information
	Project Name:
	Project Name
	Project Address:
	Address

	Project Number:
	Project Number
	City, State, Zip:
	City, State, Zip 

	Customer Name:
	Customer Name
	Contractor Name:
	Contractor Name

	Customer Title:
	Customer Title
	Contractor Title:
	Contractor Title

	Customer Email:
	Customer Email
	Contractor Email:
	Contractor Email


Building Information
	Building Type:
	Building Type 
	Weekday Operation:
	X AM – X PM

	Construction Type:
	Existing / New Construction
	Saturday Operation:
	X AM – X PM

	Conditioned Floor: Area:
	X SqFt
	Sunday Operation:
	X AM – X PM

	Year Constructed
	Year
	Stories Above Grade:
	X

	Primary Heating Equipment:
	Major Heating Plant or Unitary Systems
	Primary Cooling Equipment:
	Major Cooling Plant or Unitary Systems


Measure Summary
	ID
	Measure Name
	Energy Savings (kWh)
	Demand Savings (kW)
	Therm Savings
	Project Cost
	Incentive

	ECM 1
	Measure Name
	
	
	
	$
	$

	ECM 2
	Measure Name
	
	
	
	$
	$

	ECM 3
	Measure Name
	
	
	
	$
	$

	Total
	
	
	
	
	$
	$



[bookmark: _Toc197294187][bookmark: _Toc233638760]Measure Descriptions
[bookmark: _Toc233638761]Measure 1 – <Measure Name> 
<Briefly describe the ECM, its objective, and which systems or components it affects.>
[bookmark: _Toc233638762]Baseline / Existing Conditions
<Description of existing or standard design practice (e.g., code-minimum or pre-retrofit condition)>
<Equipment/system types, sizes, and controls>
<Energy performance characteristics that impact savings (e.g., efficiencies, operating schedules)>
<Reference to code, standard, or existing building documentation>
	Equipment Name 
	Location 
	Age (Years) 
	# of Units 
	Manufacturer 
	Model Number 
	Capacity 
	Efficiency 

	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 


[bookmark: _Toc233638734]Table 1. Baseline Equipment Inventory
[bookmark: _Toc233638763]Proposed Conditions
<Description of the proposed design or retrofit>
<Selected equipment/system types, capacities, and configurations>
<Expected energy performance improvements (e.g., % efficiency increase, demand reduction)>
<Controls and operational strategies>
<How the design meets or exceeds customer requirements – optional>
	Equipment Name 
	# of Units 
	Manufacturer 
	Model Number 
	Capacity 
	Efficiency 
	Controls / Set points 

	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 


[bookmark: _Toc233638735]Table 2. Proposed Equipment Inventory
[bookmark: _Toc197294194][bookmark: _Toc233638764]Measure 2 – <Measure Name> 
<Briefly describe the ECM, its objective, and which systems or components it affects.>
[bookmark: _Toc233638765]Baseline / Existing Conditions
<Description of existing or standard design practice (e.g., code-minimum or pre-retrofit condition)>
<Equipment/system types, sizes, and controls>
<Energy performance characteristics that impact savings (e.g., efficiencies, operating schedules)>
<Reference to code, standard, or existing building documentation>
	Equipment Name 
	Location 
	Age (Years) 
	# of Units 
	Manufacturer 
	Model Number 
	Capacity 
	Efficiency 

	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 


[bookmark: _Toc233638736]Table 3. Baseline Equipment Inventory
[bookmark: _Toc233638766]Proposed Conditions
<Description of the proposed design or retrofit>
<Selected equipment/system types, capacities, and configurations>
<Expected energy performance improvements (e.g., % efficiency increase, demand reduction)>
<Controls and operational strategies>
<How the design meets or exceeds customer requirements – optional>
	Equipment Name 
	# of Units 
	Manufacturer 
	Model Number 
	Capacity 
	Efficiency 
	Controls / Set points 

	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 


[bookmark: _Toc233638737]Table 4. Proposed Equipment Inventory
[bookmark: _Toc233638767]Measure 3 – <Measure Name> 
<Briefly describe the ECM, its objective, and which systems or components it affects.>
[bookmark: _Toc197294195][bookmark: _Toc233638768]Baseline / Existing Conditions
<Description of existing or standard design practice (e.g., code-minimum or pre-retrofit condition)>
<Equipment/system types, sizes, and controls>
<Energy performance characteristics that impact savings (e.g., efficiencies, operating schedules)>
<Reference to code, standard, or existing building documentation>
	Equipment Name 
	Location 
	Age (Years) 
	# of Units 
	Manufacturer 
	Model Number 
	Capacity 
	Efficiency 

	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 


[bookmark: _Toc233638738]Table 5. Baseline Equipment Inventory
[bookmark: _Toc197294196][bookmark: _Toc233638769]Proposed Conditions
<Description of the proposed design or retrofit>
<Selected equipment/system types, capacities, and configurations>
<Expected energy performance improvements (e.g., % efficiency increase, demand reduction)>
<Controls and operational strategies>
<How the design meets or exceeds customer requirements – optional>
	Equipment Name 
	# of Units 
	Manufacturer 
	Model Number 
	Capacity 
	Efficiency 
	Controls / Set points 

	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 


[bookmark: _Toc233638739]Table 6. Proposed Equipment Inventory

[bookmark: _Toc197294197][bookmark: _Toc233638770]IPMVP Option and Measurement Boundary
[bookmark: _Toc197294198][bookmark: _Toc233638771]IPMVP Option and Measurement Boundary
	ID
	Measure Name
	IPMVP Option
	Measure Boundary

	ECM 1
	<Measure Name>
	A, B, C, D
	<Describe systems and components included>

	ECM 2
	<Measure Name>
	A, B, C, D
	<Describe systems and components included>

	ECM 3
	<Measure Name>
	A, B, C, D
	<Describe systems and components included>


[bookmark: _Toc197294199][bookmark: _Toc233638740]Table 7. IPMVP Option and Measurement Boundary
[bookmark: _Toc233638772]Interactive Effects
<Describe interactive effects among individual measures or with other building systems such as cooling and heating systems>
<Describe how interactive effects will be quantified>



[bookmark: _Toc197294200][bookmark: _Toc233638773]Pre-installation Reporting
[bookmark: _Toc197294201][bookmark: _Toc233638774]Pre-installation Reporting Period
	ID
	Measure Name
	Start Date
	End Date
	Duration (Days)

	ECM 1
	<Measure Name>
	XX/XX/20XX
	XX/XX/20XX
	XX

	ECM 2
	<Measure Name>
	XX/XX/20XX
	XX/XX/20XX
	XX

	ECM 3
	<Measure Name>
	XX/XX/20XX
	XX/XX/20XX
	XX


[bookmark: _Toc197294202][bookmark: _Toc233638741]Table 8. Pre-installation Reporting Period
[bookmark: _Toc233638775]Establishing Baseline Energy Consumption
<Describe how baseline energy consumption will be determined. Utility bill or AMI data may be used if IPMVP Option C is selected. If Options A or B are used, list all spot measurements that will be taken to establish the baseline, including the name of the data point, the unit of measurement, and the interval.>
[bookmark: _Toc197294203][bookmark: _Toc233638776]Measure 1 - <Measure Name>
	Measurement Description
	Source
	Units
	Interval

	<e.g., Motor HP, current, power, temperature>
	<e.g., power logger, BMS, flow meter, utility bill>
	<e.g., HP, Amps, kW, °F>
	<e.g., 5-min, 15-min, hourly>

	<e.g., Motor HP, current, power, temperature>
	<e.g., power logger, BMS, flow meter, utility bill>
	<e.g., HP, Amps, kW, °F>
	<e.g., 5-min, 15-min, hourly>

	<e.g., Motor HP, current, power, temperature>
	<e.g., power logger, BMS, flow meter, utility bill>
	<e.g., HP, Amps, kW, °F>
	<e.g., 5-min, 15-min, hourly>


[bookmark: _Toc197294204][bookmark: _Toc233638742]Table 9. Baseline Metering Approach – Measure 1
[bookmark: _Toc233638777]Measure 2 - <Measure Name>
	Measurement Description
	Source
	Units
	Interval

	<e.g., Motor HP, current, power, temperature>
	<e.g., power logger, BMS, flow meter, utility bill>
	<e.g., HP, Amps, kW, °F>
	<e.g., 5-min, 15-min, hourly>

	<e.g., Motor HP, current, power, temperature>
	<e.g., power logger, BMS, flow meter, utility bill>
	<e.g., HP, Amps, kW, °F>
	<e.g., 5-min, 15-min, hourly>

	<e.g., Motor HP, current, power, temperature>
	<e.g., power logger, BMS, flow meter, utility bill>
	<e.g., HP, Amps, kW, °F>
	<e.g., 5-min, 15-min, hourly>


[bookmark: _Toc197294205][bookmark: _Toc233638743]Table 10. Baseline Metering Approach – Measure 2
[bookmark: _Toc233638778]Measure 3 - <Measure Name>
	Measurement Description
	Source
	Units
	Interval

	<e.g., Motor HP, current, power, temperature>
	<e.g., power logger, BMS, flow meter, utility bill>
	<e.g., HP, Amps, kW, °F>
	<e.g., 5-min, 15-min, hourly>

	<e.g., Motor HP, current, power, temperature>
	<e.g., power logger, BMS, flow meter, utility bill>
	<e.g., HP, Amps, kW, °F>
	<e.g., 5-min, 15-min, hourly>

	<e.g., Motor HP, current, power, temperature>
	<e.g., power logger, BMS, flow meter, utility bill>
	<e.g., HP, Amps, kW, °F>
	<e.g., 5-min, 15-min, hourly>


[bookmark: _Toc197294206][bookmark: _Toc233638744]Table 11. Baseline Metering Approach – Measure 3
[bookmark: _Toc233638779]Sampling Approach
	ID
	Measure Name
	Sampling Approach

	ECM 1
	<Measure Name>
	<If sampling is used, provide a rationale for the sampling rate. Refer to the program guidelines for allowed sampling rates>

	ECM 2
	<Measure Name>
	

	ECM 3
	<Measure Name>
	


[bookmark: _Toc197294207][bookmark: _Toc233638745]Table 12. Baseline Sampling Approach
[bookmark: _Toc233638780]Energy-influencing Parameters
<Describe all parameters that may influence energy use and will be monitored as part of the measurement and verification process. These may include, but are not limited to, production output, ambient weather conditions (e.g., temperature, humidity), equipment operating characteristics (e.g., speed, pressure, load), occupancy levels, or other site-specific factors. All relevant variables that impact energy consumption should be recorded over the same time period used to establish the energy baseline to support accurate comparison and normalization.
Clearly identify the dependent variable, typically energy consumption or demand (e.g., kWh, therms, kW), and outline how it will be measured. Corresponding independent variables, those that influence or correlate with changes in the dependent variable, must also be documented. These may be obtained through utility data, submetering, Building Management Systems (BMS), spot measurements, or other reliable sources. The relationship between these variables will be used to develop baseline models and assess post-implementation performance.>
[bookmark: _Toc197294208][bookmark: _Toc233638781]Non-Metered Data Points
The following table provides non-metered data points that will be collected during the pre-installation site visit. Non-metered data points are expected to remain constant but may require adjustments to data if changed.
	ID
	Measure Name
	Data Points

	ECM 1
	<Measure Name>
	1. Data Point 1
1. Data Point 2
1. Data Point 3

	ECM 2
	<Measure Name>
	1. Data Point 1
2. Data Point 2
3. Data Point 3

	ECM 3
	<Measure Name>
	1. Data Point 1
2. Data Point 2
3. Data Point 3


[bookmark: _Toc197294209][bookmark: _Toc233638746]Table 13. Baseline Non-Metered Data points
[bookmark: _Toc233638782]Post-installation Reporting
[bookmark: _Toc197294210][bookmark: _Toc233638783]Post-installation Reporting Period
	ID
	Measure Name
	Start Date
	End Date
	Duration (Days)

	ECM 1
	<Measure Name>
	XX/XX/20XX
	XX/XX/20XX
	XX

	ECM 2
	<Measure Name>
	XX/XX/20XX
	XX/XX/20XX
	XX

	ECM 3
	<Measure Name>
	XX/XX/20XX
	XX/XX/20XX
	XX


[bookmark: _Toc233638747]Table 14. Post-installation Reporting Period
<If the pre-installation and post-installation period will not be the same length, explain how the time frames will be normalized so the pre-installation and post-installation reporting period energy consumption and demand are compared evenly and reliably.>
[bookmark: _Toc197294211][bookmark: _Toc233638784]Establishing Post-installation Energy Consumption
<Describe how post-installation energy consumption will be determined. Utility bill or AMI data may be used if IPMVP Option C is selected. If Options A or B are used, list all spot measurements that will be taken to establish the post-installation energy consumption, including the name of the data point, the unit of measurement, and the interval.>
[bookmark: _Toc197294212][bookmark: _Toc233638785]Measure 1 - <Measure Name>
	Measurement Description
	Source
	Units
	Interval

	<e.g., Motor HP, current, power, temperature>
	<e.g., power logger, BMS, flow meter, utility bill>
	<e.g., HP, Amps, kW, °F>
	<e.g., 5-min, 15-min, hourly>

	<e.g., Motor HP, current, power, temperature>
	<e.g., power logger, BMS, flow meter, utility bill>
	<e.g., HP, Amps, kW, °F>
	<e.g., 5-min, 15-min, hourly>

	<e.g., Motor HP, current, power, temperature>
	<e.g., power logger, BMS, flow meter, utility bill>
	<e.g., HP, Amps, kW, °F>
	<e.g., 5-min, 15-min, hourly>


[bookmark: _Toc197294213][bookmark: _Toc233638748]Table 15. Post-installation Metering Approach – Measure 1
[bookmark: _Toc233638786]Measure 2 - <Measure Name>
	Measurement Description
	Source
	Units
	Interval

	<e.g., Motor HP, current, power, temperature>
	<e.g., power logger, BMS, flow meter, utility bill>
	<e.g., HP, Amps, kW, °F>
	<e.g., 5-min, 15-min, hourly>

	<e.g., Motor HP, current, power, temperature>
	<e.g., power logger, BMS, flow meter, utility bill>
	<e.g., HP, Amps, kW, °F>
	<e.g., 5-min, 15-min, hourly>

	<e.g., Motor HP, current, power, temperature>
	<e.g., power logger, BMS, flow meter, utility bill>
	<e.g., HP, Amps, kW, °F>
	<e.g., 5-min, 15-min, hourly>


[bookmark: _Toc197294214][bookmark: _Toc233638749]Table 16. Post-installation Metering Approach – Measure 2
[bookmark: _Toc233638787]Measure 3 - <Measure Name>
	Measurement Description
	Source
	Units
	Interval

	<e.g., Motor HP, current, power, temperature>
	<e.g., power logger, BMS, flow meter, utility bill>
	<e.g., HP, Amps, kW, °F>
	<e.g., 5-min, 15-min, hourly>

	<e.g., Motor HP, current, power, temperature>
	<e.g., power logger, BMS, flow meter, utility bill>
	<e.g., HP, Amps, kW, °F>
	<e.g., 5-min, 15-min, hourly>

	<e.g., Motor HP, current, power, temperature>
	<e.g., power logger, BMS, flow meter, utility bill>
	<e.g., HP, Amps, kW, °F>
	<e.g., 5-min, 15-min, hourly>


[bookmark: _Toc197294215][bookmark: _Toc233638750]Table 17. Post-installation Metering Approach – Measure 3
[bookmark: _Toc233638788]Sampling Approach
	ID
	Measure Name
	Sampling Approach

	ECM 1
	<Measure Name>
	<If sampling is used, provide a rationale for the sampling rate. Refer to the program guidelines for allowed sampling rates>

	ECM 2
	<Measure Name>
	

	ECM 3
	<Measure Name>
	


[bookmark: _Toc197294216][bookmark: _Toc233638751]Table 18. Post-installation Sampling Approach
[bookmark: _Toc233638789]Non-Metered Data Points
The following table provides non-metered data points that will be collected during the post-installation site visit. Non-metered data points are expected to remain constant but may require adjustments to data if changed.

	ID
	Measure Name
	Data Points

	ECM 1
	<Measure Name>
	1. Data Point 1
2. Data Point 2
3. Data Point 3

	ECM 2
	<Measure Name>
	1. Data Point 1
2. Data Point 2
3. Data Point 3

	ECM 3
	<Measure Name>
	1. Data Point 1
2. Data Point 2
3. Data Point 3


[bookmark: _Toc197294217][bookmark: _Toc233638752]Table 19. Post-installation Non-metered Data Points
[bookmark: _Toc233638790]Basis for Adjustment
<Outline the methodology that will be used to adjust pre-installation and/or post-installation period energy consumption and demand to provide an accurate, apples-to-apples comparison. Adjustments are made to account for differences in operating conditions between pre-installation and/or post-installation periods and are necessary to isolate the impact of the energy efficiency measure(s).>
[bookmark: _Toc197294218][bookmark: _Toc233638791]Routine Adjustments
<These are expected, quantifiable changes in energy-influencing factors that occur under normal operating conditions and are anticipated as part of the baseline model. They are typically incorporated into the baseline using statistical or engineering models. Examples include:
Weather variations (e.g., changes in temperature or degree days)
Changes in production volume or operating hours
Occupancy levels
Equipment operating conditions such as load, speed, or setpoints>
[bookmark: _Toc197294219][bookmark: _Toc233638792]Non-Routine Adjustments
<These are unexpected or one-time changes that significantly impact energy use but are not part of normal operations. Non-routine events require separate treatment and documentation, often on a case-by-case basis. Examples include:
Addition or removal of major equipment or systems
Changes in building use or occupancy type
Facility renovations or expansions
Operational disruptions such as equipment failure or extended shutdowns>



[bookmark: _Toc197294220][bookmark: _Toc233638793]Savings Calculation Methodology
[bookmark: _Toc197294221][bookmark: _Toc233638794]Analysis Approach
<Describe in detail how data will be analyzed (e.g., regression modeling, spreadsheet calculations, simulation modeling, etc.).>
[bookmark: _Toc197294222][bookmark: _Toc233638795]Key Equations
<Provide key equations used to calculate savings>
[bookmark: _Toc197294223][bookmark: _Toc233638796]Independent Variables
	Variable
	Unit
	Description

	<Variable>
	<Unit>
	<Description>

	<Variable>
	<Unit>
	<Description>

	<Variable>
	<Unit>
	<Description>

	<Variable>
	<Unit>
	<Description>


[bookmark: _Toc197294224][bookmark: _Toc233638797]Dependent Variables
	Variable
	Unit
	Description

	Electric Consumption
	kWh
	Annual electric consumption

	Summer Peak Demand
	kW
	Demand coincident with summer peak calculated in accordance with the TRM.

	Gas Consumption
	Therms
	Annual gas consumption

	Peak Day Gas
	Therms/day
	Design day gas consumption calculated in accordance with the TRM


[bookmark: _Toc197294225][bookmark: _Toc233638798]Statistical Metrics
Definitions of statistical metrics are provided in the following list: 
Coefficient of Variation of the Root Mean Square Error (CV{RMSE}): This metric provides insight into the relative error of the model, normalizing the RMSE to account for variability in the data. It helps assess the model's accuracy.
Mean Bias Error (MBE): MBE calculates the average difference between the observed and predicted values, indicating whether the model systematically overestimates or underestimates energy consumption.
R-Squared (R²): This statistic measures the proportion of variance in the dependent variable that can be explained by the independent variables in the model. A high R² indicates a good fit between the model and observed data.
t-Statistic: Used to assess the significance of model parameters (such as coefficients), this statistic tests whether the model’s coefficients are statistically different from zero, ensuring the relationships are meaningful.
P-Value: The p-value associated with each coefficient will be provided to show whether the coefficient is statistically significant (typically, p-values < 0.05 indicate a significant relationship).
Adjusted R-Squared: This adjusts the R² for the number of independent variables in the model, providing a more accurate reflection of model fit when comparing models with different numbers of predictors.
Standard Error: The standard error of the regression or model fit will be provided to indicate the expected deviation of the estimated values from the true values.
The following table provides analysis targets for each of the statistical metrics. 
	Metric
	Value
	Interpretation

	CVRSME
	0.15
	The model’s relative error is 15%

	MBE
	0.02
	The model slightly overestimates energy use.

	R²
	0.90
	90% of the variance in energy use is explained

	t-Statistic
	5.4
	The coefficient is statistically significant.

	Adjusted R²
	0.93
	Adjusted for the number of variables in the model.

	Standard Error
	0.03
	The model's predicted energy use has an error of 3%.


[bookmark: _Ref194884480][bookmark: _Toc233638753]Table 20. Statistic Metrics Example



[bookmark: _Toc197294226][bookmark: _Toc233638799]Meter Specification and Data Collection
[bookmark: _Toc197294227][bookmark: _Toc233638800]Meter Inventory
	Meter ID
	Meter Location
	Meter Type / Make / Model
	Accuracy Class
	Data Frequency
	Data Format
	Responsible Party

	MTR-01>
	<Main panel for rooftop unit>
	<PowerLogic PM8000>
	<±0.2%>
	<15-minute interval>
	<CSV via Modbus RTU>
	<ABC Energy Engineering>

	
	
	
	
	
	
	

	
	
	
	
	
	
	


[bookmark: _Toc197294228][bookmark: _Toc233638754]Table 21. Meter Inventory
[bookmark: _Toc233638801]Additional Procedures and Notes
	Procedure
	Description

	Meter Commissioning Date
	<Insert planned or actual commissioning date for each meter>

	Calibration Procedure
	<Describe any meter calibration requirements or schedule (e.g., factory calibration certificate, annual recalibration)>

	Data Storage & Backup Plan
	<Describe where the data will be stored, how often it will be backed up, and how it will be retrieved for reporting (e.g., secure FTP server, cloud storage)>

	Lost Data Protocol
	<Explain how missing or corrupted data will be handled (e.g., linear interpolation, substitution from backup meters)>

	Witnesses
	<Identify if any third party will be required to witness meter installation or data download>



[bookmark: _Toc233638755]Table 22. Additional Procedures and Notes
[bookmark: _Toc197294229][bookmark: _Toc233638802]Expected Accuracy and Uncertainty
This section outlines the expected accuracy and sources of uncertainty associated with this project. Achieving high accuracy in pre-installation and post-installation measurements requires careful consideration of instrumentation, data collection intervals, and system-specific variables. The M&V approach aims to minimize uncertainty through the use of calibrated metering equipment, consistent data collection protocols, and appropriate normalization techniques. Understanding these factors is essential to confidently report energy savings and validate the effectiveness of the proposed efficiency measures.
[bookmark: _Toc194921163][bookmark: _Toc194939605][bookmark: _Toc197294230][bookmark: _Toc233638803]Expected Accuracy
Measurement and Data Capture Accuracy
Examples of text include:
Power measurements will be collected using clamp-on power meters with an accuracy of ±1% of the measured value.
Flow data will be captured using ultrasonic flow meters, with an accuracy of ±0.5% of the measured value, ensuring reliable representation of pump operation.
Advanced Metering Infrastructure (AMI) data, if available, will provide additional granularity with an accuracy consistent with utility-grade metering (typically ±0.5% for energy consumption).
Sampling
Examples of text include:
A two-week metering period has been selected to capture operational variability while maintaining practical data collection efforts. This period is expected to represent typical system usage patterns, supported by historical utility data.
Normalization factors, including time of day, flow, facility operational schedules, will be applied to scale the results for an annualized energy savings estimate.
The expected measurement uncertainty will be minimized through consistent data collection practices, cross-validation of metered data against AMI (if available), and statistical normalization techniques.
[bookmark: _Toc197294231][bookmark: _Toc194921164][bookmark: _Toc194939606][bookmark: _Toc233638804]Confidence and Precision Levels
	ID
	Measure Name
	Confidence Level
	Precision Level

	ECM 1
	Measure Name
	<e.g., 90%>
	<e.g., 10%>

	ECM 2
	Measure Name
	<e.g., 90%>
	<e.g., 10%>

	ECM 3
	Measure Name
	<e.g., 90%>
	<e.g., 10%>


[bookmark: _Toc233638756]Table 23. Confidence and Precision Levels
[bookmark: _Toc197294232][bookmark: _Toc233638805]Expected Uncertainties 
Several factors contribute to the overall uncertainty in the M&V analysis, including measurement accuracy and operational variability. The primary sources of uncertainty are outlined below:
< Describe any expected uncertainties associated with the analysis. Examples are provided below.>
Instrumentation Accuracy – Power meters and flow meters have inherent measurement tolerances (±1% for power meters, ±0.5% for flow meters), which may introduce minor deviations in recorded values.
Sampling Period Representativeness – The two-week metering period is designed to capture typical operating conditions; however, variations in facility schedules, seasonal fluctuations, or atypical operational events during the monitoring period could impact the baseline and post-install results.
Utility Data Resolution and AMI Availability – If available, AMI data will enhance analysis precision, but traditional monthly utility bills provide only aggregate consumption, which may limit the ability to directly isolate pump energy use.



[bookmark: _Toc197294233][bookmark: _Toc233638806]M&V Report Format
The final M&V report will include the following sections:
	Section
	Components

	Section 1 – Executive Summary
	Brief description of the project
Summary of savings achieved (energy and cost)
Verification approach used (e.g., IPMVP Option)

	Section 2 – Project Description
	Facility overview
Description of installed measure(s)
Installation date(s) and key milestones

	Section 3 – Pre-installation Conditions
	Description of pre-installation energy use and influencing parameters
Baseline data sources and collection methods

	Section 4 – Post-installation Conditions
	Description of operating conditions during the reporting period
Post-installation data sources and measurement methods

	Section 5 – Savings Analysis
	Description of savings calculation methodology
Adjustments made (routine and non-routine)
Supporting equations, assumptions, and inputs
Summary of energy and cost savings (by fuel type, if applicable)

	Appendices – Supporting Documentation
	Raw data (baseline and post-installation)
Utility bills or interval data
Equipment specifications
Simulation input/output files (if Option D)
Photos, diagrams, or site notes (optional)




[bookmark: _Toc197294234][bookmark: _Toc233638807]Additional M&V Requirements (Option A)
[bookmark: _Toc197294235][bookmark: _Toc233638808]Estimated Variables
<Clearly identify the variables that will be estimated as part of the savings calculation, as well as the source of the estimates. Show the overall significance of these estimates to the total expected savings by reporting the range of possible savings associated with the range of plausible values of the estimated parameters.>
[bookmark: _Toc197294236][bookmark: _Toc233638809]Additional Inspections
<Specify the periodic inspections that will be performed in the reporting period to verify that equipment is still in place and operating as assumed.>
[bookmark: _Toc197294237][bookmark: _Toc233638810]Additional M&V Requirements (Option D)
[bookmark: _Toc197294238][bookmark: _Toc233638811]Modeling Software and Files
	Component
	Description

	Software Name
	<Software Name>

	Version
	<Version Number>.

	Compliant with 90.1
	<Yes/No>

	Input Files
	<List input files>

	Output Files
	<List output files>

	Weather Files
	<Specify weather file source and location>

	Post-processing
	<Describe any post-simulation calculations, adjustments, or spreadsheet work that will be used to derive savings>


[bookmark: _Toc197294239][bookmark: _Toc233638812]Input Parameters
Measured data will be collected for the following input parameters:
<List measured parameters – e.g., lighting hours, HVAC run times, temperatures, etc.>
Estimated (modeled) parameters include:
<List estimated parameters – e.g., plug loads, infiltration rates, etc.>
The process for obtaining measured data includes:
<Briefly describe how and from where measured data will be collected – e.g., data loggers, utility interval data, BAS exports>
Measured raw data will be archived and made available upon request.








[bookmark: _Toc197294240][bookmark: _Toc233638813]Owner Acknowledgement
The Owner (or Owner’s Representative) has reviewed the M&V plan and associated Energy Conservation Measures described in this document. By signing below, the Owner acknowledges that the M&V Plan outlines the agreed-upon approach for tracking and verifying energy performance. The owner agrees to provide access to relevant data and notify the team of changes that may impact results.

Owner Name: 		<Owner’s Name>
Title/Organization:		<Title / Organization>
Signature: 			_____________________________
Date: 				<XX/XX/20XX>
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