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Audience is muted: Please use Chat Box for questions =~

We will unmute for Q&A Session at end of webinar and
distribute answers to questions if time is short

The webinar is being recorded
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Why are AM&V protocols and guidance important now?,



Because 88

A The industry experience with AM&YV is growing

A AM&YV is an increasingly relevant tool for states to have
In their mix¢ e.g. P4P program design, CA NMEC
protocols, as support for timdifferentiated savings
Impacts, customer engagement and climate goals

A New Efficiency Valuation Organization (EVRMVP) best
practice for AM&YV offers global consistency and
credibility

A Proper guidance and protocols will ensure that AM&V is
used appropriately



Goals of Webinar
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1. Share information on advanced M&V
2. Introduce new resources for advanced M&V
3. What role do protocols play in deploying advanced

M&YV In building analytics?
4. Future directions




Definitions 88

A Advanced M&V: Large data sets, near {&ak, ongoing
feedback, nodinear analytical methods, whole building
meter-based savings calculations, frequent intervals.
(Similar but different from traditional billing analysis and
applicable to portfolios, some programs, and individual
sites, for program implementation and evaluation).

A Protocols: Set of concepts and commonly accepted
conditions ensuring credibility of a product. Technical
details.

A Guidance: How to meet conditions set forth by protocols.
Advice on best practices for applications. Often locally
agreed upon.



Agenda and Presenters 88

A An Evaluation and Portfolio Perspective on AM&V

A A Program Planning Perspective: Software Protocols anc
AM&V Implementation Guide

A The Project Perspective: Technical Issues and New EVO
Publications

A The State Perspective: Developing and Applying Guidan:

A Future Directions!

A Q&A



o
OW

Kevin Warren
Warren Engineering

An Evaluation and Portfolio Perspective on AMéL\/
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Major Use Cases 88

A ESCOs or EMIS Providers

I Use interval data analysis to prove the savings from a
building tuneup

A Impact Evaluation

I Determine the savings from a utility program after it has
happened or in real time

A Program Implementation and Tracking
I Embedded into the program delivery process



Exante 2.0
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A Pre/post billing analysis

A Continuous (or at least ongoing)

A All participants

A Embedded in program functions

A Used for more than just savings reconciliation

A Other methods may be used for estimating savings
prior to measure installation (TRM, engineering
calcg
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Program Characteristics that Influence nNe
the Exante 2.0 Approach CP

A Do we care only about savings at the prog#svel
(or average results for a large number of
participants) or do we care about faciigvel
savings?

A Are participants relatively homogenous (residential)
or relatively unique?

A What is the average value of the savings for each
participant?
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Relevant Prior Protocols 88

Savings = (Baseline Period Eney§eporting Period Energy)
+/- Routine Adjustments +Non Routine Adjustments

A UMP Chapter 8
A SEE Actioimpact Evaluation
group Guide

Homogenous Residential Comparison

A IPMVP

A UMP Chapter 16
A UMP Chapter 19
A UMP Chapter 24

Heterogeneous| Nonresidential
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Exante 2.0 Flavor Treatmentof NRAs

Embeddedilling analysisvith a comparisorgroup
724 Comparison

o

Embeddedilling analysisvithout a comparisongroup

Embedded Option | Embedded billing analysis of all participants while
C attemptingto identify and quantify NRAsat highrigor.

RawsSiteLevel
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Exante 2.0 Flavor EvaluationApproach

222 F) Population with Reviewanalysisreviewcomparisorgroup
& Comparison

: Population w/o Comparisorgroupanalysisdifferenceof differences
§ Comparison

Embedded Option

C Sampleafter reviewingCUSUMand CRRS)

UseOptionCfor somebut not all

ForOpt C,highrigor verify NRAsmissingdata, dates
RawsSiteLevel Adjustbaselineif not existingconditions

CalculateRealizatiorRates

Reviewreservedsavingsanalysis,site visits, and/or
M&Vto answerd 2 Ké K €
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Early feedback to programs

Better information on the timing of
savings

New sampling methods using CRR
and CUSUM
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Eliot Crowe
Lawrence Berkeley National Lab

A Program Planning Perspective: 4
Software Protocols and AM&V Implementation Guide



Advanced M&V Process

Implementation Resource Guide
A Overview

A Tools & methods

A Tool selection

A Data gathering & preparation

A Workflow

A Documentation guidance

A Getting started

Prerequisites:
- M&V plan
- Model fithess criteria
- M&V tool selection
- Document key dates

Y

Establish project baseline

Y

Track savings and non-routine
events

Non-routine
events identified?

Yes

Document praject
savings claim

Gather necessary
data to document
event and
calculate impact,
rectify issue as
needed

Project team
determines next
steps to address

low savings

Y

Calculate
non-routine
adjustments if
applicable

A

rreeerr ﬂ
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M&V Tool Selection

A Example free tools:
i ECAM
i RMV2.0
I OpenEEMeter
I Universal Translator
i NMECR

Lawr,

€nce Berkeley Nationga) Laboratory

The State of Advanceq Measurement and
eriﬁcation Technolo

Y and Industry
Application

Jessica Granderson, Samuyeg| Femandes

Energy Techno{ogies Area
September, 2017

¥ Journal 30.g. ;¢

I
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M&V Tool Selection

A Need to customize models?

A Can the tool be easily configured to output
baseline model goodness of fit metrics?

A Need for individual building savings and
aggregated? i

ALa GKS (22t OF L) of &
input?

A Need to accommodate continuous meter
data feeds?

A Any desired model inputs beyond weather
and time?

A Has tool been vetted, for example in prior
pilots, thirdparty testing, or by other
means?

A Preference for additional features?
Customer dashboard

i
I Opportunity ID

I Project management features
|

| Etc. ”\l
rrereerr
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How do you test an M&V tool?

A Predictive capabilityOut-of-sample testing
A RobustnessUse a test dataset covering many buildings
A Trusted9yadzNBE GKIFG 0Said YSOUK2RkNBadzZ §a R2 y2i
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EVO Advanced M&V Testing Portal

” Efficiency
& | Valuation
Organization

Apply for New Account

Test Results

CVRMSE vs. NMBE CVRMSE NMBE

Median NMBE vs. Median CVRMSE for prediction period
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* This table includes both public and private model submissions. Identifying information has been hidden for private submissions.
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Model Name Test Date/Time

LBNL TOWT April 17, 2019, 10:05 p.m mEE-I:E-Yum




EVO Advanced M&V Testing Portal

Download the test Use Prediction Periog
data and create temperature data to Upload prediction

baseline models for generate modeled data and get results
Training Period hourly kWh values

BERKELEY LAB
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