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M&YV as a Tool for
Efficiency

Matt Pesce, P.E.
Facility Strategies Group, LLC




About the Speaker

» Matt Pesce, PE
» Principal of Facility Strategies Group in Fort Mill, SC
» Has 28 years of consulting engineering experience

» Specializing in energy efficiency, renewable energy, and sustainability in
buildings

» Performs commissioning, design, and engineering consulting
» Confrols infegration
» Member AIA, ASHRAE, ASPE, USGBC, etc.

Better Buildings Conference, 2019
Facility Strategies Group, LLC



Agenda

» |nfroduction — Common Terms
» Using M&V
®» Examples

» Conclusions
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Methods

» Option A - Retrofit Isolation, key variable
= Draw a box around the equipment
» Energy in, energy out; ignore everything else
= Noft tied to the meter; use engineering calculations
» Key variables are well understood
» Good for contractual agreement

» Example - lighting replacement
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Methods

» Option B - Retrofit isolation, multiple factors
» Similar fo Option A except more variables at play

= Not tied to the meter but can use a submeter or measure more than one
variable

» Key variables are well understood but secondary variables may need to be
measured

» Example - lighting controls
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Methods

» Option C — Main Meter Verification
» Same as Option A except more variables at play

= Not tied to the meter but can use a submeter or measure more than one
variable

» Key variables are well understood but secondary variables may need to be
measured

» Example - lighting controls
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Methods

» Option D - Calibrated Simulation

» A variation to Option C; start with the model and adjust assumptions to allow the
model to match actual data, then use the model for predictions

» [se the main meter but also use other available measurements or submeter data
» Start with an agreed upon model, then adjust assumptions

®» Example - model a campus of buildings under a single meter

Better Buildings Conference, 2019
Facility Strategies Group, LLC



Methods

» Options A and B are good for contracts; the methods are good for
estimating savings

» Options C and D can be used for more than just contracts; they can be
used to evaluate pilot projects or to make much more accurate predictions
for possible retrofits
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Using M&V

®» Requires data
» Fquipment counts, pre and post
» Equipment efficiencies
» Equipment demand or use profile

» Utility monthly or interval data

® | ogger or submeter data

» Weather data

» Occupancy schedules and building utilization
» Construction dates — start and completion

®» Many projects can drill down to an individual building or space
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Tools for Analysis

» Spreadsheets work well
» Simple averages

» |inearregressions
» Advanced tools are available (ASHRAE M&YV toolkit methods)

» Automated software tools are available
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M&YV versus Benchmarking

» Benchmarking is a global tool
» | ook for variations across a wide number of buildings or sites
» Segment and prioritize potential sites

» [t can be used for simple M&V but doesn’t typically have the analytical
sophistication to remove confounding factors

» M&Vis atargeted tool
» Used after a retrofit fo determine if it was successful

» Can be used to determine if a pilot project was successful before rolling out an
ECM to multiple other projects

» Can be used to calibrate a model to make predictions
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M&V, Controls, and Data Analytics

» | ower cost controls are bring intelligence to buildings

» Sensors on everything tied into wifi networks, Bluetooth, and other
communications protocols (i.e., the Internet of Things) is bring more
information into control systems

» This data is allowing for advanced real time analytics
» Confinuous commissioning
® Pricing overrides, pricing equipment failures

» Coupled with the concept of M&V, we can use our building control systems
to collect the data required to evaluate new equipment or operating
sequences



Examples

» Temperature Reducing Valves

®» | ow Temperature Heat Pump
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TRV valve retrofit - Main meter
verification

East 111th Street

¢ 2010-2015

[aYal
2016

— Model

Actual 2016 consumption -2% of pre-retrofit predictio

400 600 800 1,000 1,200 1,400
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Calibrated Model Low Temperature HP
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Q&A

» Open for any questions

Maftt Pesce, P.E.

Facility Strategies Group, LLC
1012 Market Street, Suite 307
Fort Mill, SC 29708

Phone — 803-370-4335

Email — mpesce@fstrategies.com
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SHAPE THE FUTURE OF ENERGY
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Step One: Meter Your Savings

Measuring the Value of Efficiency

e N N Ethan Goldman
DOE Better Buildings Summit July 2019 Director of Customer Solutions




How Do You Measure What Didn’t Happen?

Payable savings

Model Overlay report

ing period

heating cooling
balance point  balance point

time

base load =~ ,
f : 4 Baseline model Reporting observed Payable savings
heating coeff | i cooling coeff

' o
Temperature




The Status Quo
does not help solve
our problems

6-18 Months oo

Average completion time for

_ . Number of potential
one impact evaluation

evaluation methods

20%
Project Management

40% -
Second Order pact Evaluation
Analysis and Budget
Reporting Breakdown

40%
Data Cleaning and First
Order Analysis
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CALTRACK

Standard Calculation Methods for
Energy Efficiency and Electrification

Monthly, Daily, and Hourly

Public 60 Stakeholders Empirical Process

JOINT
DEVELOPMENT

FOUNDATION

BN TILF

== OPENEEMETER

Python CalTRACK Engine

Open Source
How It Works:

Code Repo:

CILFENERGY



https://goo.gl/qFdW4P
https://goo.gl/mhny2s
www.CalTRACK.org

Recurve SaaS Platform Distributed Nodes

Telemetry, Targeting, and Analytics
CalTRACK Compliant

SaaS “OpenEEmeter Inside”

Data Pipeline (ETL) AGGREGATOR PROCUREMENT

Secure, Encrypted, and Scalable n—“"‘

OPEN-SOURCE

RECEIVER




Near Real-Time
Telemetry
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Target the
Most Valuable 20
Projects

# of Projects
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Target the

Resource Curve
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The Duck is Four Years Ahead of CAISO Projections
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Load Balancing

Renewable Energy

= %- California ISO o O ‘

Megawatts in thousands
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The Duck is Coming
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@ Hourly Price
Savings
Constant Price

Paying for ®<iop Price
Performance When
it

Matters Most

« Savings Purchase Agreement (SPA)
« 3xKicker for summer savings from 4pm to 8pm
« Payments based on CalTRACK / OpenEEmeter 51




Not All Energy
Efficiency is of
Equal Grid Value
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Turning Demand
Flexibility into a
Grid Resource

Power transmission
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Scalable Structures
and Private Capital

Project Finance

Private Capital

Measurement

N TILF

== OPENEEMETER

Aggregators

Efficiency Businesses

Contractors

Performance Risk
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Procurement @@

L O
Pay for Demand e
P oooara Performance Capacity
L Resource
Curve
213 Hom?ﬂll
& EEMeter

' Ethan Goldman
SRS, Director of Customer Solutions

ethan@recurve.com




Thank You

Provide feedback on this session
in the Summit App!
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Download the app to your mobile device or go to
event.crowdcompass.com/bbsummit19
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