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Overview

= Energy Management & Information

Systems (EMIS)

= Capabilities of EMIS
= Latest EMIS cost-benefit study

= Bringing the benefits of EMIS to RTUs
- Q&A
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Energy Management Process with EMIS
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Energy Management & Information Systems (EMIS): Monthly Data Analytics
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Energy Management & Information Systems: Energy Information Systems (EIS)

Data
Sources

Utility @__: N
Bills S

Interval —_—
Meters g/

L
Weather N —
Stations

Building
Automation
System (BAS)

loT
Devices

Distributed
Energy
Resources ?

Data
Warehouse

o e
LLRRRRRRRNRY

i
Hnnnn
L
TR
T
i
T
LARRRARRRERE])
LARRRNRNREREL
LARRRRRNNNRY
nnnnn
RLLRRRNNRRRY
trnnn
e
ERRRRRRRNNY
T
Hnnn
LARRANRRRIRNY)
T
LRRRRRRNNNY
i
nnnn
LARRRARRRERE])

Hnnnmn
| N

EMIS
Capabilities
a2
L J
— Ll[].]u %D Monthly Data Analytics
= v
—
ro-mmmEEEEEEEEEET \
)
: m Energy Information System 1
® |nterval Meter Data Analytics |
—
| ® Advanced M&V
| EIS (Measurement and Verification) 1
\ 7/

Cell color represents usage intensdy, sach row represents one day

12am 2am dam am Bam 10am HNoon 2pm 4pm 6pm Spm 10pm 12a

May

= e ——
Load Profile Analysis
O = o
u-;-' Calendar — —

Wednasiy Thursasy Friday Saturday

Source: LBNL

]

eSSy W Ny W W aw——

Source: Macalester College

Better
Buildings

U.S. DEPARTMENT OF

ENERGY



Energy Management & Information Systems: Fault Detection and Diagnostics (FDD)

‘Supply damper commands, zones served by B&7 Roof AHU-02
O Own Q08 OIn Qan G50n Boon G708 Gon Gn G100

g 3\ e |
Data Data EMIS e i e — =
:
Sources Warehouse Capabilities |
_ T St
Utility @: T ;
Bills S T —| 1l C-:]D Monthly Data Analytics = ! —
L = |ar
T
Interval IR RTAIT: !
Meters @aV/ Y [imnmn —— i - - .
LY Energy Information System Source: LBNL
SLERINLLIERL N ® Interval Meter Data Analytics Bty Eavomens [ Stome o Summary s G B G M A
s A i e Advanced M&V ‘SouthBoston wv“”ml AHU Ventiation S AAE2018  Excessive reheating 0 s 2 v
Weather N s LLLLLL LT EI e
Stations S (Measurement and Verification) Detalls
i | S — Daily AHU Ventilation System analysis data for Bidg2_VAVSystem performed on 111572018 g Eane e Repgn
(NRRRRRRRRIN] e e e e = === N An::::::.mn: 2::::::..»« Systom Dounload Repod
Y I P I Bullding Name: Soui Boston
iy Equipment Name: Bidg2 VAVSyster
Building y [t @ Profies. vl
Automation Aol bl ol I—p Fault Detection and Diagnostics I e . et etannd
System (BAS) fnennnnnnnnn I / I Profiles Direct Link: htips //cloc S #5pK 15688CI0=318bid = 12368109 Y&s9=11/152018
—— Date: 111152018
L I FDD I D i i
T \ — Costsavings: 50
loT —_— I Comfort Priority (0-10): 0 IS
. i Energy Priority (0-10): 2 :
Devices STITIIIIIII Maintanance Priorty (0-10): 0
: OPPORTUNITY: EXCESSIVE REHEATING
LT N Paomniehesing e e e e o 4 B sy v s i, g e Aty o e s sy
above 80 F.
istri e nmasl i )
Distributed E3HH R S R
Energy H{JI = v rnm Cansider raising the AHU supply air t rature closer to the k VAV ly temperatun
Ghock Ta e 208 UBR kO & 10w SE1pOMS e AOLIO PR, T
Resources = TRLERLRnRnn
VENTILATION SYSTEM INFORMATION
k J « This diagnostic cetected 17 zone units in the ventiation system.

17 zones were reheating at some point over the diagnostic period (out of 17 possibie).

Fauits by this

Source: Clockworks Analytics

B U.S. DEPARTMENT OF

etter
g Buildings ENERGY



Energy Management & Information Systems: Automated System Optimization (ASO)

T — o @

g 3\
Data Data EMIS
Sources Warehouse Capabilities S S
— T = Y Y A —— ke
= QT =+ Lo AP iy Lo Sl k2l - ki) N 2
Utility = —— [t — —— .
Bills @ S T p— %D Monthly Data Analytics Te ! Yl o
RETLARLITT]] = |~ o o e o
PELRRLERRELRE
Interval {@&) LRIV e o
Meters G/ » i —
i Energy Information System
SLERINLLIERL ® |nterval Meter Data Analytics
Waztiar Wiy i — o Advanced MaV
ea @'—b R EI - ;
i Measurement and Verification,
Stations T ;S) ( )
T
e P

Building — L
Automation e ) ) )
— Fault Detection and Diagnostics

System (BAS) LLLRRRNNRRRY / ‘ OO S . .. SRRSO SRUOOE 4. DU A g ... Y .«

T FDD
T |
loT g@ = i r- T T TTEEE S S EES N\ Source : Yardi Pulse
Devices NTITTRTITIT | ( ) I
LTI : I
Distributed E=9 nnnn —p Automated System Optimization
Energy EEEH » [t | |
Resources e (ARRRARRRRYN]) | ASO |
L N (e e e e e e e — = — 7 )
Beﬂer U.S. DEPARTMENT OF

Buildings ENERGY



Smart Energy Analytics Campaign 2016-2020

Largest Dataset Documents the Costs and Benefits of EMIS

Higher Health 567 MILLION SQUARE FEET
Office Education Care Labs Other

ASO i,
‘\‘ 7 \ \k) Igrox_:ing the
” EMIS SOFTWARE REPRESENTING 40 DIFFERENT EMIS VENDORS HAVE BEEN INSTALLED \§>\ Eﬁ?@f;@
WA naly
Vil\"} % s o e s
\2}%3 LI
ANNUAL ENERGY SAVINGS FOR ORGANIZATIONS WITH EMIS: FIRST-YEAR INSTALLATION AND :  INVESTMENT PAYBACK: LY Y
SOFTWARE COSTS: )‘JJ Ml‘ i
T =
3udll O 9% 2years  h
EIS FDD ) 7l oy se
for the medi L
13 ANNUAL SAVINGS for the median
$3 million portfolio (15 million sq ) EIS F DD Proving the Business
114 PROJECTED ANNUAL SAVINGS fot=ealit’ 30.00/eq ft —
$95 million 75/ wine | Analytics, 2020

U.S. DEPARTMENT O

CBiidmgs ENERGY



Energy Savings Since EMIS Installation

Top measures implemented with the support of EMIS

EIS Improve scheduling for HVAC and Refrigeration ‘ 73%
Number of portfolios 10 Adjustment of space temperature setpoints 60%
T Reduce simultaneous heating and cooling 55%
Floor area (millions sq ft) 82
Improve economizer operation/use 47%
Median energy savings 3% Supply air temperature reset |GG - /%
Reduce over-ventilation — 42%

Median energy savings (S/sf/yr) $0.03 U — =
FDD Tune control loops to avoid hunting | 38%

: Duct static pressure reset |GG 3
Number of portfolios 18 ! ’ A

Reduction of VAV box minimum setpoint — 33%

Floor area (miIIions Sq ft) 90 Add or optimize variable frequency drives (VFDs) — 32%

Duct static pressure setpoint change 28%
c c o
ecian €Nergy savings 9% Hot water supply temperature reset or HW plant lockout 28%
Medla n energy SaVIngS (S/Sf/yr) SO.24 Chilled water SUDD]y temperature reset ‘ 28%
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EMIS Cost Summary

Costs by EMIS Type ) -

EIS (n = 37)
Base software and installation (one-time cost) $400 $1,500 $0.01
Recurring costs ($ per year) $150 $400 $0.01
FDD (n = 35)
Base software and installation (one-time cost) $9 $13,000 $0.06
Recurring costs ($ per year) $4 $3,500 $0.02

*For each participant, a “per building” cost was established. This column represents the median of the participant “per building” costs.
Since the median participant in the “per building” and “per sq ft” columns reference different building sizes, the “per building” and “per sq ft”
costs do not have the same basis and therefore do not scale.
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Industry Trends

EMIS Products

EIS and FDD capabilities in single software
Prioritization of faults

Over 100 EMIS in the market and growing
= 60% with EIS capabilities, 30% FDD, 10% ASO
Machine learning (ML) beginning to be
used for data tagging, load prediction,
control optimization (ML webinar)

CMMS integration and automated M&V

Monitoring Services

Use of Monitoring-based Commissioning
(MBCx) Service providers to support
owner’s staff

Transition from periodic retro-
commissioning (RCx) to ongoing
monitoring-based Cx (MBCx)
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Smart Energy Analytics Campaign Toolkit

Proving the
Business

) \%) Case for

- .
Building
-
¥ Analytics
Results from scaled implementation
i of Energy Management and Information
Systems, as documented by the
Smart Energy Analytics Campaign

BUILDING TECHNOLOGY &
URBAN SYSTEMS DIVISION
Lawrence Berkeley National Laboratory

PREPARED BY:

PREPARED FOR:

Smart Energy Analytics Campaign Toolkit

Resources, templates, and success stories

EMIS
Applications
Showcase

Highlighting Applications of
Energy Management and Information
Systems (EMIS)

BUILDING TECHNOLOGY &
URBAN SYSTEMS DIVISION
Lawrence Berkeley National Laboratory

betterbuildingssolutioncenter.energy.gov/smart-energy-analytics-campaign-toolkit

BUILDING ANALYTICS

Lawrence Berkeley National Laboratory has partnered with commercial bullding owners across the country to gather
data on the costs and benefits of Energy Management and Information Systems (EMIS). EMIS are the technologies
behind automated, data-driven energy management that help identify, diagnose, and implement building system
improvements. Through this partnership, Berkeley Lab has assembled the largest dataset to date on building
analytics costs and benefits, proving the business case for their use at scale.
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EMIS and Control for Rooftop HVAC Portfolios
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Benefits of an EMIS for RTUs

e« Manage HVAC schedules and temp setpoints

e Add and monitor demand-controlled ventilation strategy (DCV)

e Review RTU FDD results

o Data visualization and benchmarking

o Monitoring additional important loads like kitchen equipment, refrigeration, and
lighting
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RTU Controls and Monitoring

Base: building-level tstats controlling

. HVAC Units
rooftop units, but data not collected or Bl
. .. _~—— Controllers Y
accessible. Limited on-board fault " (optional) Roof
detection within RTU. IT Closet
Gateway firen st on
Best Practice: Network-enabled tstats [T it ot T P -
|g e — — —————— - 5."-'—‘%5; ]
allow for central web-based RTU : B &
. . d | f To the Cloud - |
monitorin n ntr Igur , Internet
onitoring and control [see figure] A o DR
UCDAVIS Conditioned Thermostats
Advanced: Best practice + RTU-level FDD + Energy & Engineering Spaces
Automated demand management Source: UC Davis (Better Buildings Webinar Link)
strategies
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Control/Monitoring for Rooftop Units
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Automating demand management & load flexibility

e Automated demand management with EMIS to visualize peak demand
e Event-based automated demand response
e Integrate electric batteries to balance PV production and provide load

flexibility
" — M\rMI
Typical Commercial Energy Efficient Energy Efficient Grid Integrated Cost-Effective
Building Building Building with Building with G{fi_d-_intteraqtljl\ge
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Source: RMI presentation for Better Buildings RMI/NREL
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Getting Started with EMIS

Start with the data you have
Kick off with a pilot to avoid overload

Combine with other efforts like
commissioning or controls retrofits

Consider EMIS as enhancing staff
capabilities

Ty

Start with a specific goal |
Consider using third parties to support Source: Careton College

18
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EMIS Best Practices

Impact Report - P3 | &
Diagnostic Date: Last 90 days v & Diagnostic &nalysis Interval (Daily] v & | Y

Top 10 Equipment Diagnostic Avoidable Cost Totals #

- Integrate EMIS with regular meetings

- Leverage EMIS reporting to maintain
management support

- Use EMIS analytics to make energy waste -
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- Use EMIS in newly-constructed buildings oo scismieconty sasomen: -
as well as existing buildings

19 Source: Kaiser Permanente, Better Buildings Webinar
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Thank you

- Building owners, operators, and managers
= Invitation to join the Better Buildings Alliance
Contact bba@ee.doe.gov with questions

- Invitation to join the Better Buildings EMIS Tech Team email list

Webinars, technology updates, and peer presentations

. Hannah Kramer hkramer@Ibl.gov
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