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What is M&V 2.07?
~

defi@ng criterion for automated M&V software is that it
ntingously analyzes data as it becomes available.

New York Dept. of Public Service, EM&V Guidance, Nov 2016

Floating Names

M&V 2.0 EM&V 2.0

Advanced Automated |ICT-Enabled
M&V M&V EM&V

(NY REV) (NEEP) (ACEEE)
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RMI: The Status and Promise of Advanced
M&V

Collaborative Study involved DOE, Utilities, Evaluators, and Analytics Firms

n Advanced I\/I&\
increase the value of
evaluation, reduce costs

(_) Automated analytics that can
(—) provide ongoing, near-real time

savings estimates through automation,
enhance program
Increased data granularity in terms targeting, allow for early
G‘l of frequency, volume, or end-use adjustments to program
detalil designs and budgets,

and increase accuracy of
savings estimates to
support EE as a
resource. 0

M&YV 2.0 benefits evaluators, program
administrators, regulators, grid operators
and others.
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New Demands Require New Approaches

~Y

al@ation focuses on whether change has occurred, the

tug and degree of change, and the factors that lead to
change. Assessing, understanding and explaining change is
at the center of evaluation. It is ironic then, that static
thinking dominates evaluation, especially summative an
Impact evaluations.

MICHAEL QUINN PATTON
DEVELOPMENTAL EVALUATION: APPLYING COMPLEXITY
CONCEPTS TO ENHANCE EVALUATION AND USE, 2010
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Developmental Evaluation

Roles & relationships: Positioned as Roles & relationships: Positioned as an

an outsider to assure independence internal team function integrated into the

and objectivity process of gathering and interpreting data,
framing issues, surfacing and testing model
developments

Measurement: Measure performance  Measurement: Develops measures and

and success against pre-determined tracking mechanisms quickly as outcomes

goals and SMART outcomes emerge; measures can change during the
evaluation as the process unfolds

Evaluation results: Detailed formal Evaluation results: Rapid, real time

reports, validated best practices, feedback; diverse, user-friendly forms of
generalizable across time and space.  feedback. Evaluation aims to nurture learning
Can engender fear of failure

Complexity & uncertainty: Evaluator Complexity & uncertainty: Learning to

tries to control design implementation  respond to lack of control, staying in touch

and the evaluation process with whatos unfol ding
accordingly

Source: Patton, M. (2010). Developmental evaluation: applying complexity concepts to enhance innovation and use. New York, NY: Guilford Press
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An Example of Integrated Evaluation

M&V 2.0 & EM&YV firms jointly work together to evaluate programs

@ @ v O

Supplemental
evaluator
work

Collaboration on Continuous Early insights

and feedback

models reporting
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Purpose of M&V 2.0 Demonstrations

Problems- Verification andevaluation ofefficiency savings is expensive, time
consuming; spectrum of approaches are used and custom calculations and
stipulated savings are most prevalent.

Opportunity- Growth in intervaldata and analytics tools that automate
meter-0 8 SR YSI adzZNBYSYUd IyR OSNATFAOI
cost and timerequirements, buguestions of accuracy and practical
applicationremain.

Objectives Increaseconfidence in energy savings, market adoption of meter
based approaches, reduction in costs.
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Project Impact

wTransparent, replicable test methods for M&\bls being used by indust
wEarly demonstration of M&V 2.0 with utility partners
wDocumentation of time and cost savings as well as accuracy

~N
wScaled demonstration andisseminatiorof results to industry at large

wTools and resources created/adopted to standardize practical application
of M&V 2.0 methods

J

wScaled adoption of cost effective, accurate, mditased savings A

estimation

wMarket growth from private capital injection, due to higher confidence in
EE savings results y

U.S. DEPARTMENT OF ‘ Energy EffICIency &
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Evolution of Work

2014: Developed test procedure to assess and
compared predictive accuracy of atitb&V tools

2015: Applied test procedure to evaluate
proprietary and open source tools

Ve .
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2016: Demonstrated software/methods
using historical utility program data

2017: Pilots on live projects, transfer test
procedure to industry, establish

acceptance criteria and practitioner
resources

EEEEEEEEEE Energy Efficiency &
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Tool Testing Results

A Workingwith utilities, 70% of the buildings (n=77) were found to be
well suited (statistical fithess) to automated characterization of

baseline energy use

A Resultdndicated that M&V 2.0 can be used to accurately quantify
whole-building savings, and that automation may offer time and

cost savings advantages

Example of case where M&V 2dentified accurate measure implementation date
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10 Findings and resources posted at: http://eis.|bl.gov/ame.html ENERGY
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Pilot Design

A 2.0savings uncertainty, site and aggregate level

A Relative labor effort

A Benefit of continuous feedback from 2.0

A Opensource methods to advance commercial 2.0 products
- Quantifymodelfitness andassociated savings uncertainty
- Auto-flag potential norroutine events

A Practitioner howto application guidance
- Where/how to use automation
- When to use professional expertise
- How tomaintain a quality result

11 ENERGY  renovavie Enerey



Seattle M&V 2.0 Pilot

Partners -

i LBNL ,,/,% .ﬁl
I Seattle City Light

BEnRKELEY LAB

tional Labor:

T Bonneville Power Association

Activities (QT) Seattle

I Commercial investigation Clty nght

I Develop endo-end workflows to
Integrate M&V 2.0 into wholduilding BONNEVILLE
programs

I Apply solutions and evaluate efficacy
I Identify requirements for bar for rigor

Energy Efficiency &
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Seattle Pilot Process

wEngage BPA and other regional

NR Event wDevelop analytics methods to flag Regional stakeholders to establish acceptance

Detection potential nonroutine events, publish as Acceptance criteria for reportingg uncertainty targets

Methods open source software code Criteria and NR event documentation
‘—’

wDevelop standardized approaches to quantify the

MR bEtnE el magnitude of norroutine adjustments

Load Profile  ,publish open source software to conductante

Screening and  and expost analysis of uncertainty due to model
Uncertainty error

Quantification

Practitioner wDevelop replicable process for
Workflows application of M&V 2.0

wUse workflows in BPA
.. Commercial SEM pilot sites,
Application, WB P4P
Documentation wPublish outcomes and open
source software solutions

U.S. DEPARTMENT OF Energy Efficiency &
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National Stakeholder Group
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American Council for an Energy-Efficient Economy

ENERGYSAVVY

SDGE
— Buildin%n’ra

. )
_ g: Sempra Energy utility”

CADMUS
UTC Jacobson Energy Research LLC @

UTILITIES AND TRANSPORTATION
COMMISSION

nationalgrid
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Poll Responsefom StakeholderMeeting

What are the top 3 critical needs for industry with

respect to M&V 2.07?

Answer Total NumbelTotal %

Pilots to demonstrate viability 10 59%
Standard requirementfor

accuracy/reports 9 53%
Nonroutine adjustment methods 6 35%
Standard software testing 6 35%
Beyond existingonditionsbaseline 6 35%
Application guidance/ref materials 3 18%
Other 3 18%
Improving software tools 2 12%
M&V 2.0 vs. EM&V 2.0 2 12%

EEEEEEEEEEEE
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Poll Responses from Stakeholder Meeting

What will be thebiggest challenge in executing

successful pilots?

Answer Total Numbe| Total %
|ID/quantify nonroutine adjustments 7 41%
Drawing conclusions (small sample 4 24%
Other 3 18%
EE project delays (customer) 2 12%
Data access, QA, account mapping 1 6%
Recruiting pilot sites 0 0%

U.S. DEPARTMENT OF

Energy Efficiency &
Renewable Energy



Next Steps and Future Plans

Next Steps

A Monitor pilots and report on outcomes
A Continued industry outreach

A Document acceptability requirements
A Quarterlystakeholder group meetings

Future Plans:
A Scaled demonstration, market adoption to enable
A Next generation holistic wholbuilding programs to
deliverdeep savings
A Reliable cost effective savings estimationifmreased
confidence and investment in efficiency
A With meter as foundationability to integrateenergy,
demand, cost savingas EE, distributed energy
resources, and transactidmased services converge

Energy Efficiency &
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Connecticut Department of
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