M&V 2.0: Modern Measurement
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Nomenclature...

66

Analytic tools and services that provide automated, ongoing analysis of
energy consumption data.

NEEP, Regional Evaluation, Measurement & Verification Forum

Floating Names

Savings

M&V 2.0 Automated ICT-Enabled
(ES preferred) Mé&V EM&V

Measurement
Software
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How Does Automated M&V Work?
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M&V 2.0: FAQ’s

10% of savings?
* A billing analysis with an M&V 2.0 approach can estimates savings down to
2-3%

AMI or Interval data?
e 2.0 applications are meter agnostic and work with interval, monthly or bi-
monthly meter data

Black box?
* EnergySavvy provides a written methodology to clients, evaluators and
regulators. Same as done by traditional evaluators.

Replacing evaluation?
« M&V 2.0 tools enhance and support formal third party evaluation. They are
not intended as a replacement.
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What can M&V 2.0 do?

Capabilities offered by M&V 2.0 tools

Updating deemed savings with local actual data
Assessing persistence with continuous measurement

Replacing deemed savings for ex-post M&V for certain programs

Measuring ”net” savings for certain programs®

Providing process improvement data to program administrators

Launching new pilots or estimating savings from HEMS (e.g. smart
thermostats)

Can provide independent analysis to evaluator and program
administrator

*SEEAction Impact Evaluation Guide, Large-scale consumption data analysis approaches. pg 5-4, 5-5

3)[3:{e) 6T\TATA 4 6




Where doesn’t M&V 2.0 fit?

M&V 2.0 1s not the best approach for all applications

Artificial baselines require ex-post engineering adjustments to M&V 2.0
impact analysis

M&YV 2.0 cannot assess free ridership or spillover
Not appropriate for certain program types (e.g. custom projects)

Not designed for market studies or assessing penetration levels for certain
technologies

3)[3:{e) 6T\TATA 4 7




Basic Case Study:

Providing accuracy 1n less time



€2 PSEG &35, Case Study: PSEG Long Island

Can M&V 2.0 match the existing results in less time w/ bimonthly data?

(1) (31) (31)
Reproduce evaluation [‘3'11 fs'f] l‘:?i'l Reliable estimate of
performance 7 months

results with M&V 2.0 e e e ey —
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6%

margin of error

2> 28
225
2> 28
22

1,100 Homes in
HPD program
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Pending Case Study:

Embedding 2.0 into formal evaluation
pProcess



Formal EM&V: Illustrative example

EnergySavvy & EM&V firm jointly evaluating Res HVAC program

Supplemental
evaluator
work

Collaboration on Continuous
models reporting

Early insights
and feedback
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Case Study on Faster Feedback:

Process improvements from analysis



Q aps Case Study: Arizona Public Service

@ - Challenge
@ > @ @’6 66)@@@@ Managingg a large network

P @ @ @ @’@@’@ @ of contractors
@ @ @ @ @M@@@ Mo.ni.tor performance of
@ @ @ 6 @ @ @ individual contractors

e I I ——

60+ Continuous monitoring of
independent programs and contractor
contractors performance
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Q dPS Case Study: Contractor Scorecard

Prepared for:

o SAVVYUTILITY Acme Energy

Challenge
Contractors are unaware of
CONTRACTOR SCORECARD thCiI' pI'OjCCt performance

YOUR SCORES FOR Q1 2016:
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Your total savings to date: 132,000 kWh
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Q dPPS Case Study: Attic Inspections

Introduced Intelligent QA/QC

Challenge
Reduce costs and
intrusiveness of

QA/QC process
’ ‘ Solution

40% 20% 10%

Use intelligent
monitoring to reduce

and target # of QA/QC
inspections

2015 2016 2017 Goal

APS shifted approximately 25% of the overall inspection budget to directly improve
the program.

*All percentages are the percent of total annual projects (assumes 2,000 projects/year)

3)[3:{e) 6T\TATA 4




Case Study on Deemed Savings:

Validating TRM values



ASHP-Electric Furnace Early Replacement
 Deemed savings values very high compared to typical annual usage

 Take-away: The deemed values
=TS T T : for this measure are too high, and
~Reasona£)7[e : the evaluated results are not
accounting for real-world
feasibility
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« 29 (of 132) homes (22%) had
deemed savings higher than the
home’s typical annual usage
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42 (32%) of homes would have to
save more than 75% of their
annual usage.
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L% %I 79%-100% 100%+ * 6% of the total deemed savings
eemed Savings as Percent of Pre-Install Usage . .
for homes with this measure were
impossible, greater than 100%
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e
Interactive Effects: Tune-Ups

* Tune-ups alone outperformed combination measures

« All tune-ups saved on average ~270 kWh per home.

+ Low achievement rates for measures where ex ante values are high

* E.qg., Expected savings for Tune-up w/ outdoor (condenser) coil cleaning is 833 kWh/home.
Quantify identified 254 kWh/home.

Tune-Up (n=142)
Tune Up w/ Outdoor Coil Cleaning w/ RCA (n=140)
Tune Up w/ Outdoor Coil Cleaning (n=1173)

Tune Up w/ Indoor & Outdoor Coil Cleaning (n=25)

0% 20% 40% 60% 80% 100%120%140%160%180%200%
A\l Source: Optix Quantify analysis Achievement Rate
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ASHP-Electric Furnace Early Replacement

* Usage data shows some homes weren’t using much electricity to heat

Home with no heating detected pre- Home with heating detected pre-treatment
treatment 8000
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 The one with electric heating has the highest usage in winter.

» The one without actually increases usage in winter after the ASHP.
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N
Timely Insights

Supporting continuous improvement

If software had been running during the program year, when would each of
these key insights have been identified?

 ASHP-EF Early Replacement: August 2013
« CAC SEER 14: August 2013*
* Tune-Ups w/ Coil Cleaning: August 2013

» Contractor performance: July 2013*

*Some combinations took longer
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M&V 2.0: The Big Takeaway

“Why deem 1t when you can measure

it 29

-Tom Eckman, Co-chair of SEE Action EM&V Working Group
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