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Questions or comments as we go
Use Chat in Webex

or 

Raise Hand
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BPA M&V Guides V3.0

New M&V 
Examples

M&V Summary 
Guides

ECwV

MBEM

EUM

Sampling

Peak Demand

ECwV

MBEM

SEM

BPA M&V Guides 
V3.1

ECwV

MBEM

SEM
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Project Overview

Phase III:
September 2024

Phase II:
May 2024

BPA Cost Documentation Guide v1.0
Phase I:

Dec. 2023

M&V Selection 
Guide
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:
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BPA’s Cost Documentation Guide

Custom Project Cost 
Documenation Guide

• Completed December 2023

• Defines project costs eligible for 
incentives

• Details supporting documentation 
required

• Specifies cost impacts needed for cost 
effectiveness calcs 
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M&V Guides V3.0



B O N N E V I L L E  P O W E R  A D M I N I S T R A T I O NB O N N E V I L L E  P O W E R  A D M I N I S T R A T I O N

M&V Protocol Selection Guide and 
Example M&V Plan

• Overview of M&V Protocols

• General guidance on M&V

• Types of baselines 

• M&V Protocol Selection flow-chart

• Examples of protocol selection

• M&V Plan example
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M&V Guides V3.0
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M&V Protocol Selection Guide

 
Baseline Selection 
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M&V 

Protocol 

Selection
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Verification by Equipment or End-Use Metering
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BPA M&V Protocols & Guides V 3.0
Integrated Documents

Verification by Meter-Based Energy Modeling

Engineering Calculations with Verification

BPA M&V Protocols

End-Use Metering Absent Baseline Measurement Application Guide

Verification by Energy Use Indexing Protocol
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Verification by Equipment or End-Use Metering Protocol
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BPA M&V Protocols & Guides V3.0

Verification by Meter-Based Energy Modeling Protocol

Engineering Calculations with Verification Protocol

M&V Regression Reference Guide

C&I Strategic Energy Management M&V Reference Guide

Existing Building Commissioning Protocol Application Guide

Estimating Peak Demand Impacts Application Guide

Sampling for M&V Reference Guide

Glossary for M&V

M&V Protocol Selection Guide and Example M&V Plan
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Agenda
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Custom M&V Protocols Update 2024

Background
Project 

Overview
Recap

New 
Example 
Projects

Updates to 
M&V 

Documents

New 
Summary 

Guides 

Next 
steps
Next 
steps
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New Example Projects
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• Assessed all existing M&V examples (14)

• Identified examples to update or replace (3)
– Selection Guide

– ECwV

• Strategically add examples
– Ensure coverage of M&V methods

• Reviewed and selected recently completed BPA projects 

• Developed new examples (7 total)
– Some methods reflect improvements over actual project

Updating M&V Examples
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• Example 1. New Chiller Installed Exceeding Code Requirements 
• Example 2. Gymnasium Heating System Upgrade

• Example #1: Engineering Calculations Using a Publicly Available Software Tool
• Example #3: Engineering Calculations Using a Vendor Supplied Software Tool
• Example #4: Engineering Calculations Using a Custom Spreadsheet

• Example of Meter-Based Energy Modeling for a System

• Example of Meter-Based Energy Modeling for a System

• Commercial SEM Example

M&V Protocol Selection Guide and Example M&V Plan

Engineering Calculations with Verification (ECwV)

Verification by Meter-Based Energy Modeling Protocol

C&I Strategic Energy Management M&V Reference Guide

7 New or Updated M&V Examples 
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Example 1. New Chiller Installed Exceeding Code Requirements

Scope
• Full failure of an existing chiller
• Installs a new chiller with high efficiency rating

M&V Approach
• Equipment or End-Use Metering (EUM) Protocol’s ‘Absent Baseline’ 

Key Elements 
• MBEM & ECwV are not selected

• Uses code required equipment for baseline 

• Adjusts estimated baseline using post-installation loads

M&V Protocol Selection Guide and Example M&V Plan

7 New or Updated M&V Examples 
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Example 2. Gymnasium Heating System Upgrade

Scope
• Removal of diesel boiler and hydronic heating system 
• Installation of heat pumps

M&V Approach
• Verification by Meter-Based Energy Modeling

Key Elements 

• EUM & ECwV are not selected

• Uses code required minimum efficiency for baseline

• Demonstrates electrification project (not fuel switching)

M&V Protocol Selection Guide and Example M&V Plan

7 New or Updated M&V Examples 
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Example #1: Engineering Calculations Using a Publicly Available 
Software Tool

Scope
• New air compressor installed in industrial facility with additional 
capacity

M&V Approach
• Engineering Calculations Using a Publicly Available Software Tool 

(NWRCAT)

Key Elements 
• Uses measured field data in calculations
• Adjusts baseline energy using post-install load data
• Provides adequate detail on software inputs and outputs

Engineering Calculations with Verification (ECwV)

7 New or Updated M&V Examples 

https://www.bpa.gov/-/media/Aep/energy-efficiency/document-library/small-ca-v51.xlsm
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Example #3: Engineering Calculations Using a Vendor Supplied 
Software Tool

Scope
• New fast-acting doors at refrigerated warehouse

M&V Approach
• Engineering Calculations Using a Proprietary Software Tool 

– Models refrigeration system, loads from doors pre- and post-

Key Elements 
• Uses a proprietary calculation tool
• Provides adequate detail on software inputs and outputs
• Demonstrates good field verification

Engineering Calculations with Verification (ECwV)

7 New or Updated M&V Examples 
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Example #4: Engineering Calculations Using a Custom Spreadsheet

Scope
• New process to supply fuel to cogeneration boiler when sawmill is off

M&V Approach
• Engineering Calculations Using a custom spreadsheet 

Key Elements 
• Uses measured data and estimated values in calculations
• Provides appropriate level of technical detail

Engineering Calculations with Verification (ECwV)

7 New or Updated M&V Examples 
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Example of Meter-Based Energy Modeling for a System

Scope
• New high-performance condenser for cold storage facility

M&V Approach
• Verification by Meter-Based Energy Modeling for a system

– Uses sub-metered power data from compressor and fan power from condenser

Key Elements 
• Demonstrates system-level energy modeling
• Uses TMY data (wet bulb) to normalize models
• Includes detailed uncertainty calculations

7 New or Updated M&V Examples 

Verification by Meter-Based Energy Modeling Protocol
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Example of Meter-Based Energy Modeling for SEM

Scope
• SEM Program participation for commercial office building

– Energy management and O&M 

M&V Approach
• Verification by MBEM using SEM Guide

– Tracks energy savings over time

Key Elements 
• Uses daily HDD65/day data for monthly models
• Shows savings accumulation over time (CUSUM)
• Monthly data adjusted to account for irregular time intervals in data
• Demonstrates adjusting for other incentivized projects

7 New or Updated M&V Examples 

C&I Strategic Energy Management M&V Reference Guide
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Protocol Updates
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• Example 1. New Chiller Installed Exceeding Code Requirements 
• Example 2. Gymnasium Heating System Upgrade

• Example #1: Engineering Calculations Using a Publicly Available Software Tool
• Example #3: Engineering Calculations Using a Vendor Supplied Software Tool
• Example #4: Engineering Calculations Using a Custom Spreadsheet

• Example of Meter-Based Energy Modeling for a System

• Example of Meter-Based Energy Modeling for a System

• Commercial SEM Example

M&V Protocol Selection Guide and Example M&V Plan

Engineering Calculations with Verification (ECwV) Protocol

Verification by Meter-Based Energy Modeling Protocol

C&I Strategic Energy Management M&V Reference Guide

Updates to Guides V3.1 
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M&V Summary Guides
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• Purpose

– Provide an overview of selected BPA M&V Protocol or Guide

– Help users understand BPA’s M&V methods 

• Approach

– Summarizes M&V protocol or guide

– 2 to 4 pages

– Provides an overview of the M&V procedure

– Includes ‘When to Use’, ‘When Not to Use’

– Provides links to related BPA documents and other resources 

– Highlights examples included

• Result

– 5 Summary Guides:

• ECwV, EUM, MBEM, Sampling for M&V, Peak Demand Impacts

BPA M&V Summary Guides
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BPA M&V Protocols & Guides V3.0 / V3.1

M&V Regression Reference Guide

C&I Strategic Energy Management M&V Reference Guide

Existing Building Commissioning Protocol Application Guide

Verification by Equipment or End-Use Metering Protocol

Verification by Meter-Based Energy Modeling Protocol

Engineering Calculations with Verification Protocol

Estimating Peak Demand Impacts Application Guide

Sampling for M&V Reference Guide

Glossary for M&V

M&V Protocol Selection Guide and Example M&V Plan
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BPA M&V Summary Guides

Verification by Equipment or End-Use Metering Protocol

Verification by Meter-Based Energy Modeling Protocol

Engineering Calculations with Verification Protocol

Estimating Peak Demand Impacts Application Guide

Sampling for M&V Reference Guide
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Next Steps
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Next Steps

❑ Review BPA’s Version 3.0 and 3.1 M&V 
documents

– BPA M&V Resources https://www.bpa.gov/energy-
and-services/efficiency/measurement-and-
verification

❑ Send any comments to:
– Todd Amundson tmamundson@bpa.gov

❑ Additional M&V improvements are not identified at 
this time

– Ideas are welcome!
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https://www.bpa.gov/energy-and-services/efficiency/measurement-and-verification
https://www.bpa.gov/energy-and-services/efficiency/measurement-and-verification
https://www.bpa.gov/energy-and-services/efficiency/measurement-and-verification
mailto:tmamundson@bpa.gov
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Questions or Comments?
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Thank you!
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