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Session Outline

= Welcome and Introductions
= EMIS Defined

= QOverview of BBA EMIS Team
= Guest Presentations

= Q&A

= Wrap up
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Energy Management and Information

Systems (EMIS)

EMIS are a broad family of tools to monitor, analyze, and control
building energy use and system performance

Whole Building Level EMIS System Level EMIS

Benchmarking and Building Automation System
Monthly Utility Bill Analysis J y

Energy Information Fault Detection and Diagnostics
System

Automated System Optimization
Advanced EIS

* The boundaries can be fuzzy; some tools cross categories, e.g., energy information
systems with FDD and benchmarking capabilities
3
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EMIS

Examples

Energy Usage Report 2 WFC

Owner: Buikding Owner
Year Built: 1957
Square Footage: i 555 sf
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Your Building

Benchmarking and
Monthly Utility Bill

= il Automated Logic
= I8 Kennesaw
= 8 Headquarters Building
West Wing
= East Wing
- @ aTu-4

-

— Ra Temp

= 54 Temp

= Static Pressure

— Static Setpoint
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Analysis

Building Automation
System (BAS)

Benchmarking: Performance Systems Development
BAS: Automated Logic

Site Spark demo | Ben Linus | Logout
sies (1 ] Group [ seect | (G weekstiroecon [v) sutes _seec [ nto )
SITES Sparks (65)

Sites Rules Cast Dur Timelines Targets.
Carytown AHU Fan Failure 67.25h =) i i i i i RTU-1
s -
Temp Sensor Failure ash _ RTU-1 ReturmTen
Gaithershurg i} AHU Cool Failure 3.25h RTU-1
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Energy Information
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Efficiency Projects

—

s

r

PEAK DEMAND PEAK DEMAND SPEND COMPARED TO FGRECAST

+

Science Buildings Drift

Y2E2

FDD: SkyFoundry
EIS: Lucid

U.S. DEPARTMENT OF

ENERGY



EMIS Project Team Overview

Support members in adopting or expanding use of EMIS

= Laboratory technical expertise and market intelligence connects utilities,
owner/operator community, vendors of commercial tools

= Development of new analytical approaches, identification of best-
practice uses

= Knowledge and technology transfer to facilitate market push and
market pull

ENERGY L
INFORMATION &

LBNL LBNL w private and public
w/vendor sector,
5c:ommunity vendor community, utilities
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EMIS Resource Examples

= Synthesis of existing EMIS resources, “Cliff’s Notes”

= Hyperlinked regional guide to EMIS utility incentives

= Vendor overviews and guest login access

= Procurement support materials — spec, RFP, selection guidance
= Primer to organizational EMIS use

= Peer learning, guest presentations

Be.ue.r — ComsmimOUs
Buildings’ BETTER BUILDINGS ALLIANCE

HOME RMATION SYSTEMS

» TECHNOLOGY SOLUTIONS TEAMS » ENERGY MANAGEMENT INFOF

Activities Energy Management & Information Systems

Technology Solutions Teams

The Energy Management Information Systems (EMIS) team launched in 2012 to address the broad and rapidly
Lighting & Electrical evolving family of tools and services for managing commercial building energy use. These technologies include
. energy information systems (EIS), equipment-specific fault detection and diagnostic systems, benchmarking and
Space Conditioning utility tracking tools, and building automation systems.
Plug & Process Loads

EMIS can enable significant energy savings, often with rapid payback, and businesses are still learning how to
Food Service apply these technologies. The EMIS team works with Better Buildings Alliance members to capture their
experiences, make the business case for using these technologies, and to disseminate these findings to increase

Refrigeration
market adoption of EMIS.
Laboratories
Contact us to join the Energy Management a nd ion Syst team or for additional information.
Energy Management
Better U.S. DEPARTMENT OF

@ Buildings eere.energy.gov/betterbuildingsalliance/EMIS ENERGY



http://eere.energy.gov/betterbuildingsalliance/EMIS

Questions and Open Discussion
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http://eere.energy.gov/betterbuildingsalliance/EMIS

Now Launching! Smart Energy Analytics

Campaign

= Designed to increase adoption of EMIS technologies and processes
= Campaign activity planned for 2016-2018

= Enroll Participants to use EMIS and monitoring-based commissioning to
increase energy savings

= Provide resources to support new and expanded EMIS projects
= Convene early adopters to share successes
= Award and recognize Participant’s exemplary performance

= Enlist Supporting Partners from industry to bring their members/customers
into Campaign

8
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Smart Energy Analytics Campaign:
Participant Process

Who can participate?

= Commercial building owners, facility managers, energy managers and
building operators of a single site, or a portfolio/campus of buildings

= Buildings can be located in any region of US

L] Pledge to:

O 1) Install EMIS or use
E existing EMIS

— 2) Analyze energy use
a ) y gy

1) Measures v 1) Actions taken
implemented 0 2) MBCx activities

o
2) EMIS and Process 3} Enerev savings
implemented < 3) Energy saving

3) Annual energy use % 4) Cost and labor S

ACTIONS

3) Implement
measures

Energy savings
Cost-benefit

Square footage Update pledge metrics

# buildings > with actuals
EMIS and Process '

(baseline + pledged)
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Wrap Up

= Sign up to Participate in the Smart Energy Analytics Campaign

" www. smart-energy-analytics.org

= Join the BBA EMIS team

= Send email to cmcurtin@Ibl.gov to be added to mailing list for
upcoming webinars

= Visit Ask-an-Expert table
= Jessica Granderson available for questions on
Tuesday May 10", 4:30-5:30pm
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BBA EMIS Project Team Members 2015-

2016

Arlington County, Virginia
CBRE

CentraCare Health System
City of Alexandria, VA

City of Bellevue, WA

City of Cincinnati, OH

City of Cleveland, OH

City of Newark, NJ

Del Haize

Emory University

Food Lion

Hospital Corporation of America
Jamestown LP

Jones Lange LaSalle

Kauai County, HI

King County, WA

Legacy Health System

Marriott

Michigan State University (MSU)
National Grid

New York Power Authority

NYC Buildings

Oklahoma State U Med Center

Retail Properties of America, Inc.
Summa Health

Texas Tech Health Center

Ulta Beauty

University of Maryland Medical Center
University of Michigan Health System
University of Wisconsin Medical Foundation
Verizon

WaWa

Wendy’s

Whole Foods

@ Buildings
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THANK YOU

eere.energy.gov/betterbuildingsalliance/EMIS
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"From Numbers to Action:

Using Energy Management Information Systems
(EMIS) to Detect Problems and Fix Them"

Aaron Daly
Global Energy Coordinator
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WHOLE
Start with the questions FOODS.

e What energy
performance can we
expect from our stores?

e What’s broken?

e Where do we invest our
capital?

e How well are our service
contracts working?

 Are we paying the right
amount for power?



WHOLE

Virtual Quality Assurance Manager FOODS.
e What energy e Usage reporting &
performance can we trending
expect from our stores?
* What's broken?  Metering/Sub-metering
e Where do we invest our
capital?

e Asset availability
* How well are our service

contracts working? .
, _ e Email alert system
e Are we paying the right

amount for power?



WHOLE
Usage Reporting & Trending @

Annualized Energy Intensity » All stores » Graph

A Download as PDF Week: | Week #15 - 04/17/2016 v

70
50 —
E Sunday, May 24, 2015
'2 cg — | ® EDI - Edina MN: 43.1
: \/-’-\.I
=
§ 4n — P
@
=
w
IS,
[=]
-
£ 20—
=T,
10—
0 T T I T T I T T T, T T T,
May "15 Jun 5 Jul™s Aug 15 Sep & Oet™E Mow "15 Dec "5 Jan 16 Feb'1& Mar 16 Aprg
= EDI-Edina MN

You can compare multiple sites by choosing its name from drop down below.
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Usage Reporting & Trending
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Annualized Energy Intensity » All stores » Graph
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Usage Reporting & Trending
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Annualized Energy Intensity » All stores » Graph
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WHOLE

Metering/Sub-Metering FOODS.

Site name: MLV ~ Mill Valley CA[15.000 sqft] Circuit name: Rack A-B

Average usage for this period: 10.4 kW Average ambient temperature: 632 F

Reset zoom s
3
0

—‘ (=

2

Apr 4 2016 06:45 o E

Average power 6.0 kW 0 kS

Ambient temperature 473 F §..

=

o

-

204

=
=
:
@
=
B
4
=3

12:00 8. Apr 12:00

I Average power  — Ambienttemperature



WHOLE
Asset Availability FOODS.

e Operational

performance
e Definition: the percent oarameters
of time that an asset is (temperature etc.)

within expected

, , * Energy consumption
operating boundaries

 Maintenance
implications

 Asset adequacy



Fault Detection & Repair Process

(o Alerts terminated
e Results quantified

e FOllow-u
(o Fault Detected A

e Alert sent to e Data available
responsible party through dashboard

e Equipment fix
completed




Email Alert System
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BLH - Bellingham MA

Ambient light level (lux)

30k
E - Chart Values
: Friday, Mar 11, 05:00
B ™ /J\ [\/\ Panel LP1
=
2 o 32.7
< Ambient light level (Iux)
0k
12 IMar 13.|Mar 14. lMar 1E-.Iru|ar 18, IMﬂr 17. lr«!ar 18. IMa\r 18. r\ldar 48
Store Light Level
Store Light Level
> o 1451
L ~ __l‘l U tl L '\I L’ —J L‘J l- Boundaries
0 To 250
2 om0
3
=
z
2 =m0
’ | ' | ' | ' ! '
12. Mar 13. Mar 14. Mar 15. Mar 16. Mar 17. Mar 18. Mar 19. Mar
Panel LP1
40
- 30
5
g
o
a 1
10

I I I |
12, lMﬂI' 13 Mar 14, lMﬂI' 15. Mar 16. lMﬂI' 7. Mar 18. |ru1ar 1%, har



Email Alert System
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Email Alert System
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WHOLE

Considerations for deployment FOODS.

e Start with the end in mind
e Know what problems you plan to solve

 Think about the people and how they will
interact with the system

 Consider how the system will grow and evolve
with your teams needs



Thank You!

Aaron Daly, CEM
Global Energy Coordinator, Whole Foods Market
Aaron.Daly@wholefoods.com; 512-431-0360
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Overview

Located in Miami, FL.

Climate Zone 1A (i.e. Very Hot — Humid)

UNIVERSITY Founded 1925; classes began October 1926
OF MIAMI

16,848 students (Fall 2015) — 4,012 on-campus
240 acres — Main campus
18 acres — Marine & Atmospheric Sciences

153 acres — Medical School




Main Campus Profile

6 Million GSF building space

Building Age: 1925 - 2015

$10 million annual utility

75% electricity (Florida Power & Light)

UNIVERSITY
OF MIAMI District CHW Loops (3)

w Energy Use Index Range (annual)
21 - 628 kBTU/sq-ft
10% increase in campus GSF since 2012
Campus EMIS Needs:
Allow campus SME to contribute to projects & goals
Limit need for new resources (e.g. FTE, software, &

servers)




Campus EMIS — Web-Based Tools

Benchmarking & Utility Bill Analysis
I I - Ecova platform — Resource Performance

Benchmark (Data Analyst)
L I | ey I I | 1}

10 yr. historical data available in platform

Monthly reports provide variance analysis

Weather normalization

EUI Opportunity list

Podcl SR o, » O
—— &

Energy Information Systems
Lucid Design Group — BuildingOS

Verification of utility bill data

MM

Allows open access to building energy usage

Several analytical tools available i

jEre=teny

ey

UNIVERSITY
OF MIAMI
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Energy Information System — BuildingOS

BuildingOS Tools
Analysis
Alarming
Reporting
M&YV - Energy Projects
EnergyStar

Profile Analysis
Is behavior predictable?

What'’s the Building profile?

Where are the opportunities for setbacks?

Automated Meter Infrastructure
FPL Meters (130)

Interval data pushed to Building OS
UM QC meter values through on-site M&V ' _ i

1%am  fam  2sm  3am  4am  Sam  &am  7em  fam  Gam  10am ilam MNeon pm  2pm 3pm dpm Spm épm  Tppd

day, 8:12pm [RTGENERIET

UNIVERSITY
OF MIAMI
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Use Case #1 — QC Cx Activities

Is that Time-of-Day (TOD) Point working?
Location: McKnight Building (EUI: 40.2 kBTU/sq-ft annual)

Project: 2" Phase Interior Renovation and VAV addition

Issue: Equipment short cycling profile. Cx activities indicated all TOD points active, and all

Energy/HVAC system under control.

Finding: Air-cooled chiller TOD state change inoperable due to programming gap

l McKnight Building + || electricity use - meknight bldg vl over | yesterday l compared to

—0— Electricity use - mcknight bldg Peak === Baseload m={ ’— Electricity use - mcknight bldg the previous day e'
60
50
40
£
30 E
x
20
NANARMAANNA A AANNANANANAAA A o ANANAN
UNIVERSITY

3pm 9pm

OF MIAMI

)



Use Case #2 — Retrofit M&V

What'’s the True energy savings from a Retrofit?

* Location: Wellness Center (Main Campus gym) — 150 kBTU/sg-ft annual
e Building Profile: Flat /“all-nighter”
e Good candidate for lighting retrofit

* [|nitiative: In-house retrofit project; utilize the Campus EIS platforms to track energy projects

Electric (kWh) Performance Weather AdeSted Adj Prior Period Usage [Jl] Accrued Usage B Actual Usage
300,000
250,000
200,000
0]
j=2}
% 150,000
=]
100,000
50,000
0
Jul-14 Aug-14 Sep-14 Oct-14 Nov-14 Dec-14 Jan-15 Feb-15 Mar-15 Apr-15 May-15 Jun-15
UNIVERSITY

OF MIAMI

i)



Use Case #2 — Retrofit M&YV (cont.)

Will the profile impact be constant as well?

e Location: Wellness Center (Main Campus gym)
* Project: LED Lighting Retrofit on Main gym Basketball court

e Initiative: In-house retrofit project; utilize the Campus EIS platforms to track the savings

| Herbert Wellness Center + || electricity use - herbert we... | over | the last 6 months = | compared o | pre-lighting retrofit +

- Electricity use - herbert wellne: &«
200k
150k
E
§
100k ¥
1 1 1 1
1,182,699 Kwn 1,253,833 Kwh 5.36%
consumption over the selected period consumption (baseline) lower than baseline
67,247 kWh
UNIVERSITY savings from baseline

OF MIAMI

i



Systems EMIS — O&M

Continuous Commissioning (Web-based)
e KGS Buildings - Clockworks

e Daily alarming & reporting

e Weather normalization

e Fault categorization (energy, comfort, maintenance)

@ Commissioning Dashboard

- University of Miami

The Commissioning Dashboard gives you an
cost savings, and other statistics.

iew of your buidings overall p

 including faults, priorities,

Building: Class: i Interval: Range: Refresh Data:
[Wiew All v | |wiew Al v | [vewal v | [Daily v| [Past30 Dayz v | <1 g
Top Building Avoidable Energy Costs A Top Building Faults ~
Building Avoidable Energy Costs for Past 30 Days Building Fauits for Past 30 Days
250 580
T T T T T
225 o |
200+ | 54 - ! |
176 = 1 408 ¢ i |
- 163 | e 348 |
8 125 4 i 20 + !
B 5 ¥ |
100 =+ . W 232 + |
75 < |
50 - | 118 4 I I I !
28 - 1 1 1 58 -
5 4 —————— = J ‘m =
\;& »g‘%& » ihitten LIRC Studard Acti Hecht Stanfo Cox Lab Ungar Buildi
h g e e e
& & o |I Unique Faults W Comfort M Energy B Maintenance I
Avoidable Energy Costs ~

Portfolio Avoidable Energy Costs for Past 30 Days

I T T T T T T T T
|
|

Cost
2
L

t T 1 i 1 t 1 1

HZHA0E 226/2016 22046 AM2018

UNIVERSITY
OF MIAMI

T
AA2016

I
ATRO1G

Total Avoidable Cost Selected: $256

¥
4497201

)




Next-Phase of EMIS

Initiative

BuildinglQ Application of optimization scheme to LEED silver
building (student facility). Can it:

1. Reduce CHW & electricity consumption

2. Improve occupant comfort

3. Improve O&M costs

UNIVERSITY
OF MIAMI

i



Biggest Obstacles

Capital Dollars for Energy Projects

Green Revolving Fund/Reserve Initiative
Getting vendors to “play nice” (commitment to open data
protocols/platform)
Software/algorithms/Technology evolution
Staff Levels & training (solution: Faculty/Student collaboration)
Expansion to other Resource Conservation Efforts (Water

tracking)

UNIVERSITY
OF MIAMI

)



Thank You

Q&A
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