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What are the potential benefits of M&V2.0? What is
the value proposition?

—
* Increase visibility, quickly obtain ongoing m
and interim results feedback =
— Increase savings and enhance customer ACTION  EFFECT
experience v
— Improve transparency and trustworthiness of EE FeeoeAck
savings
e Automate parts of the process that ‘
Al

computers do well, streamline data
acquisition and processing

— Reduce time and cost to quantify savings S C A L E - U P

— Maintain/improve accuracy in savings

— Increase throughput, number of projects going /é\ﬁ
through the pipeline WUL
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Screen shots of M&V2.0 capability

Lighting Retrofit

Project Description

We realized the garage lights were on 24/7 and were
wasting a lot of energy. We installed sensors that shut off
our lights on a schedule. There is no movement within the
garage. We installed the sensors and an EMON DMON
meter to track future savings against our baseline. Our
calculated ROI is 1.45 years.

mplementation Cost
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Project Implementat

Oct. 31,2012 -~ Nov. 71,2013
Project Performance Period

Nov. 2,2013 - Dec. 31,2015
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I Net savings
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Screen shots of M&YV 2.0 capability
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Screen shots of M&V2.0 capability
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Promising opportunities associated with meter-based
M&YV approaches

* Enabling delivery of whole-building programs that
combine strategies for deep savings
— Retrofit, operational, behavioral, retro-commissioning
— Difficult/expensive to quantify measures

* Enabling pay-for-performance programs

* Maximizing benefit of investment in AMI
infrastructure




Motivating Industry Questions and Findings
Highlights




Motivating industry questions

* Are these proprietary tools reliable?

 How can | verify their accuracy and compare them?

 Evenif a tool is generally robust, how do | know that it will
work for my specific projects or program?

* How “big” do my savings have to be to use these
approaches?

e How do | know that a robust tool was applied to generate a
quality result?




Four-step approach to answer these questions

1. Population-level (many buildings) M&V2.0 testing to verify general,
overall robustness, compare and contrast tools (complete)

2. ‘Off-line’ demonstration of promising commercial models with historic
utility program data (could do more)

3. ldentification of reporting requirements and quantitative acceptance
criteria for savings claims (ongoing)

4. Larger pilots, demonstrations with ‘live’ projects (next)
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What do we know based on research, industry work

to date?
I

* Proprietary tools generally as accurate (or more so) as industry standard
models for existing use baselines in commercial buildings

e (Case studies are beginning to provide some evidence for some elements of

the value proposition
— Often focus on benefits to program administrators
— Often not addressing use of tools to claim/evaluate savings
— May or may not be public, difficult to synthesize across cases

 Encouraging results when commercial 2.0 tools applied to historic program

data for gross savings estimation
— Low levels of uncertainty at building, lower for aggregates of many
— Generalizations still premature, different info available in each case
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Historic Program Data

* 3 commercial program data sets
— Retrofit, RCx program
— Custom program
— Unknown measures
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e Different information available for each

— Previously calculated savings, labor time estimates, project

details, non-routine events, measures

* >=9mo pre/post interval data, outside air
temperature, time of day, day of week

— Whole building Option C savings analysis
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For what fraction of buildings do we get a good
baseline fit with the M&V2.0 tool?

e 54 of 84 total sites = 64%, over half

e 7 of 30 ‘bad fits’ likely due to incorrect documentation of measure
implementation date; models can be quickly re-fit
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e Remaining 23 (27%) buildings would require engineer to investigate
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What is the uncertainty in automatically computed gross

savings, due to model/tool error — 95% confidence?
I

* Program data set 1:
— Savings = 3.96% +/-0.3%, i.e. between [3.66%; 4.26%]

* Program data set 2*:
— Savings = 5.9% +/- 0.8%, i.e. between [5.1%, 6.7%]

* Program data set 3*:
— Savings = 6.5% +/-2%, i.e. between [4.5%, 8.5%]

Savings <10% can be resolved with low uncertainty, with interval data
and/or or large volume of data

*Data set 1 larger, sets 2 and 3 small BERKELEY LAB
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*How much time did M&V2.0 take vs. prior traditional
M&V

* Program data set 1:

— Implementer estimated 4 dys traditional whole-building, vs. 1 dy 2.0

* Program data set 2:

— Information not yet processed

* Program data set 3 (much smaller):

— Implementer estimated 3-4 days traditional whole-building vs. 1 dy
for 2.0

*Back of the envelope estimates
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Where Have We Gotten and Where are We
Going?




Where have we gotten?

* Appreciation of the potential benefits of M&V2.0

e Replicable test procedures to assess overall robustness of
M&V 2.0 tools for commercial buildings

* |nitial exploration applying 2.0 to program data
— Good confidence and uncertainty when applying M&V2.0

— Start on defining practitioner workflows to retain a quality
result

— Indication of time savings

— Indication that savings may not have to be as big as 10% to
‘see’ at the whole-building level
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What’s next?

Connecticut Department of
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Structured pilots to test value
proposition

— Compare time, accuracy, cost, savings

realization vs. traditional approaches EVE Rseu RCE
— NW and NE partners, others?

(GIT Seattle "i

Regional dialogues to establish JCity Light

acceptance criteria, bar for rigor BONNEVILLE

feedback, cross-inform regional efforts @
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Thank Youl!

For more information please contact Jessica Granderson
JGranderson@lbl.gov, 510.486.6792

For more detailed reports and presentations: eis.Ibl.gov
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