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What we’ll cover today...

- EMIS Capabilities

- Research Results on Costs and Savings
- Best Practices

- Resources
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Data Before: A big mess!
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Data After: Really nice!
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Energy Management and Information Systems (EMIS) Overview
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Energy Management and Information Systems (EMIS) Overview
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EMIS Tools in Action:

Monitoring-based Commissioning (MBCx) and other Energy Management Processes

Transmits
actionable
information to
building engineer

Ty ( ) lf
TN, ﬂ’_f )

TR Eé 9& '

"
/ :  Implementation:

- FDD i Building engineer
Data collectlon:

O i reviews analytics
Sensors, meters, and makes repairs
loT devices . o ASO or improvements

: - . \ J

' Monltoring: Tracks improvements ~

and measures savings

"
-----------------------------------------------------------------------------------------------------------------

EMIS TOOLS: Energy information systems (EIS) help find energy waste using smart meter data.
Fault detection and diagnostic tools (FDD) detect and prioritize HVAC system faults. Automated
system optimization (ASO) includes control algorithms to minimize energy use across systems.

How EMIS work: DBy s

Data Warehouse: Integrates
and organizes building data
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Monthly Data Analytics:

Benchmarking and Monthly Utility Bill Analysis

Software that compares a building’s performance to peer groups or to
historical performance using monthly utility bill data

Data
Warehouse

R S,
TR )

Applications vty @ —— [l ) | [—

Energy use and cost tracking =1=2
Benchmarking against a portfolio
Link to ENERGY STAR Portfolio Manager Yot @ — [
Utility bill reconciliation
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Monthly Data Analytics:

Benchmarking and Monthly Utility Bill Analysis

Energy Use Intensity
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https://www.energycap.com/
https://www.energycap.com/

Monthly Data Analytics:

Benchmarking and Monthly Utility Bill Analysis

Q Bill Variance
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https://www.energystar.gov/buildings/tools-and-resources/what_energy_star_buildings_presentation
https://energyhippo.com/bill-analyst
https://www.energycap.com/

Monthly Data Analytics:

Benchmarking and Monthly Utility Bill Analysis

Examples Benefits

a B
= ENERGY STAR = Set energy goals and track progress

Portfolio Manager
(benchmarking)

Benchmark buildings to prioritize efforts (using internal and/or

= EnergyCAP external comparisons)

« Energy Hippo = Streamline bill payment processing

= EnergyPrint

. h ] . .
e Energy savings enabled with benchmarking
® Enertiv

= ENGIE Impact - Average annual energy savings of 2.4%!

= JadeTrack

= Bill Identity Cost - S-SS

= Dude Solutions

\_ . 1 EPA, DataTrends: Benchmarking and Energy Savings, 2012
12
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https://www.energystar.gov/buildings/tools-and-resources/datatrends-benchmarking-and-energy-savings
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Energy Information System (EIS)

Software that displays and analyzes interval meter energy data

Applications

= Whole building & submeter level energy tracking &

benchmarking

m  Data visualization

= Peak load analysis

=  Automated energy modeling

Energy anomaly detection (i.e. scheduling,
changes in load profile, excessive energy use)

Project savings verification

Cumulative sum of savings
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Data
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Energy Information System
® |nterval Meter Data Analytics
® Advanced M&V
(Measurement and Verification)
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Energy Information Systems (EIS):

Find waste and verify savings using energy meter data

Cell color represents usage intensity, each row represents one day.
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Specific Improvement Opportunities through an EIS

Trends Calendars
190 S LaSalle - Electricity

* Detect operational anomalies
@ Optimized Energy Expense ) High Energy Expense ) Optimized Demand Day @ Peak Demand Day ° Monetize issues to prioritize

@ Improvement Opportunities ~ 9 a Ctlo n
dune | Eary Startup 18 | July * Track performance toward

. Excess Weekend Operations 2 .
Su M T W Ti T W Th F Sa
Large Spikes process Improvements
Startup Duration 7

On numerous All Year Weekdays, 190 S LaSalle - Electricity started up earlier than buildings in its region with similar square foctage. All energy operations are unique,
E Electricity but by starting up a bit later, you have the potential to lower the annual operating cost of the building by $23,200 and increase the building's Energy Star score by 2.

All Year Weekdays Issues detected All Year Weekdays

Estimated Savin gs: Highlighted days indicate early startups

$23 200 +2 Apr 2017 May 2017 Jun 2017 Jul 2017 Aug 2017 Sep 2017 Oct 2017 Nov 2017 Dec 2017 Jan 2018 Feb 2018 Mar 2018
1 HEE [ ] | [ [ ] ] H u HEE || | | [ ]
Dollars Energy Star Score H HE N W | | [ [ []] | [ [ ]| | [ ] [ [ [ [ HE B || HEEEE
] [ [ | ]| || EEEEE HEEEE H E = [ ] HE . HEEE || [ [ [ ] EEEEE
| 1] HE = HEEEEE H N [ [ [ 1] H EEE HEE [ [ ] HEEEE | [ [ ] [ T L[]
HEE = [ [ | H B HE EE HE B [ [ [ ] | | [ [ [ ] [ [ N |
Team =
Apr 2018 May 2018 Jun 2018 Jul 2018
e o T ] || | ]|
EEEEE [ ] HE_ B | [ [ ]
S : Tishman S r . —
ource: Tishman Speye = L —
d 9 lle Displav on 05/ 1
(MaCh Energy) Added By 190LaSalle Display on 05/02/2018
To complete: Operate 16 weekdays with optimized startup times over the course of about 5 weeks.
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Forecasting: Predicted energy use vs. actual energy use to determine savings

Berkeley power

300 . '
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Graphic Source: Enerqy Information Handbook (LBNL, 2011)

16 Graphic Source: UC Berkeley (Yardi Pulse)
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https://us.pulseenergy.com/UniCalBerkeley/dashboard/%23/overview
https://eta-publications.lbl.gov/sites/default/files/energy-information-handbook.pdf

Energy Information System (EIS)

Examples - Benefits
/"= Building0Ss N = Provide granular energy consumption history and patterns

" Aquicore = Review & adjust electrical demand in real time

" Datakwip = Alert when energy exceeds the expectation

" eSight = Take weather and occupancy changes into account

= Gridium

= Hatch Data

= Mach Enersy . Energy savings enabled with EIS?

" Melrok = Median annual portfolio savings of 3%

= Parasense

= Periscope . COStS

: mz;;:::ﬁ = Base cost: $1500/bldg, S0.01/sf, $S335/pt?!

Dynamics = Recurring cost: $400/bldg, $0.01/sf, $150/pt!?

= Senseware

= Verdigris 1Kramer, H., Lin, G., Curtin, C., Crowe, E., and Granderson, J. Proving the Business Case for Building Analytics.
NG % Lawrence Berkeley National Laboratory, October 2020.

17
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https://betterbuildingssolutioncenter.energy.gov/sites/default/files/attachments/Proving%20the%20Business%20Case%20for%20Building%20Analytics_Oct2020.pdf

Fault Detection and Diagnostics (FDD)

Software that automatically identifies HVAC

. . Data
system or equipment level faults and isolates Warehouse
root causes where possible T

. . o TR
Applications for fault detection nn
. . . . . [ARRRRERURNIY]
* Find hidden energy waste and maintain improvements Weather i
= |mprove comfort ST
. . . . Bmldlng 1

= Systems with FDD applications include: o, utomation i Fault Detection and Diagnostics
= Chilled water and hot water plants S,
. . . . loT =l
= Air handlers (simultaneous heating and cooling, Devices Ss@ S
economizers, leaky valves) P,

Distributed

=  Terminal unit operation Resonerey % RIS

= Detection of sensor issues

18
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Fault Detection and Diagnostics (FDD)

Data input Detect differences from predicted Diagnostics Root cause
operation
(expert rules or model) a
[a)
Ll
e Investigate OA and RA <
V[ EEIASYI-IN dampers and actuators 'S
— for root cause -~
b=
. 380 CLJ
= J
Real-time BAS data 5 60 e Sequence of operation T
. % i Fault 2: Controls issue programmed ©
Static data & 3 incorrectly @
control parameters = 50 2
0 X
e Calibrate or replace =
A ] Fault 3: Sensor Issue  [RNESRSN P
Outside air temp
19
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Fault Detection and Diagnostics (FDD):

Detect, diagnose, and prioritize system faults

136k £1 T Pl
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Zone Damper shwayn Clones R

Images, left to right: LBNL, KGS Clockworks, LBNL
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Analysis Name:

Client Name:

Building Name:
Equipment Name:
Associated Equipment:
Points:

Associated Equip. Points:
Direct Link:

Date:

Display Interval:

Cost Savings:

Comfort Priority (0-10):
Energy Priority (0-10):
Maintenance Priority (0-10):
Notes:

W0l o AR

Rm 3203 =

r.

Rm 3207

ll”l' I "ILHI l Fm 3213 = [

Building Equipment Analysis Start Date Notes Summary
Bldg2_VAVSystem
South Boston (Ventilation S ) AHU Ventilation S 1115/2018 Excessive reheating.
Details

Daily AHU Ventilation System analysis data for Bldg2_VAVSystem performed on 11/15/2018.

AHU Ventilation System

Demo Site

South Boston
Bldg2_VAVSystem

show associated equipment

show points

show associated equipment points

https:/iclockworks kgsbuildings.com/Diagnostics.aspx ?cid=79&aid=93&eid=24498&etid=156&ecid=31&bid=1236&rng=DAILY &sd=11/15/2018

11/15/2018
Daily
$0

OPPORTUNITY: EXCESSIVE REHEATING

- Excessive reheating was occuring in the zone units for 4.4 hrs continuously over the analysis period, although the AHU supply air temperature is already

above 60 F.

Suggested Actions:

- Consider raising the AHU supply air temperature closer to the lowest VAV supply temperature.

- Check that the zone unit minimum air flow setpoints are not too high.
VENTILATION SYSTEM INFORMATION
- This diagnostic detected 17 zone units in the ventilation system.
- 17 zones were reheating at some point over the diagnostic period (out of 17 possible).

Faults and opportunities investigated by this diagnostic:

Tasks Cost (= c M Actions
i 0 2 g
Email Me Report
@ Download Report

Request Support
Create Task

Equipment Notes
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FDD lIssues List helps prioritize ranking by energy cost waste

op 5 Issues

Building Equipment Notes Cost/Qtr.

Anon Hospital AHU_6_CAVs Low Damper Position — opportunity for static pressure reset. $11,120

Anon Hospital ~AHU_11 No supply temp reset. Cooling valve issues. $7,778
Anon Hospital AHU_6 No supply temp reset. Cooling valve issues. $6,163
Anon Hospital AHU_5 Supply temp lower than setpoint. No supply temp reset. Cooling valve issues. $5,029
Anon Hospital AHU_4 Supply temp lower than setpoint. No supply temp reset. Cooling valve issues. $4,318

X Maintenance

Building Equipment Notes S;\;'::;y
Anon Hospital AHU_11 Static pressure lower than setpoint. Supply fan speed constant. Return fan speed constant. 6
Anon Hospital AHU_10 Static pressure lower than setpoint. Supply fan speed constant. 6
Anon Hospital CAV8 2 Room temp lower than setpoint. Stuck reheat valve. 4
Anon Hospital CAV5_82 Supply flow lower than setpoint. Stuck reheat valve. — May be sensor error. 4
Anon Hospital CAV3_11 Sensor error. Stuck reheat valve. 4
Better U.S. DEPARTMENT OF
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Fault Detection and Diagnostics: Fault Dashboard

% ~  Sumeta Medicherla ~  Help

E@

g KAIZEN

Mﬁ@ Grumman/Butkus Associates /IUHS- Universal Health Services / Buildings / UHS- Spring Valley Hospital Medical Center

UHS- Spring Valley Hospital Medical Center : Dashboard

BUILDING PROFILE

UHS- Spring Valley Hospi
Center

CopperCube Status:

® Online

Building Address:

22

o 8

Dashboard Vault

& 10 1O

| o 868 12

§EE) vedium .@. 4

460 Low Fault Detection

s | POTENTIAL SAVINGS

4

Energy

@

0

T

Golden Standard

High/Medium faults — specific equipment
Low faults — terminal unit level
Savings range from $1,000 - $55,000

pa...

pa...

pa...

pa...

pa...

Analytics

L

sa CopperTree
&

liks

Charts Systems Settings
@ 10}
2 477
H
i @
Infrastructure Integrity KPI

2 < LEARN MORE AT
energystar.gov

ENERGY STAR® Score from
Portfolio Manager

ENERGY STAR

Score

97

Ona 1 to 100 scale
For the 12-month period ending May 2019

Gross Area: 409551 Square Feet

Source: Universal Health Services in partnership with Grumman Butkus Associates (CopperTree Kaizen)
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Fault Detection and Diagnostic Tools (FDD)

Examples ,
P -  Benefits
/= BuildingLogix N\ . | .
. Cimetrics = Automatically detects problems with less analysis time

: = Move from reactive to proactive maintenance
» Clockworks Analytics

= Connexx Energy

= CopperTree Analytics

Energy savings enabled with FDD!

= Ecorithm = Median annual portfolio savings of 9%

= Envizi

= Ezenics

= FacilityConneX
= |[CONICS

= |nSite

Costs
= Data acquisition, FDD setup & tuning
= Base cost: $12,500/bldg, $0.05/sf, $8/pt!
= Recurring cost: $3,500/bldg, $0.02/sf, S5/pt?!

= |nterval Data Systems

= Schneider Electric

EcoStruxure
| |
SkySpark IKramer, H., Lin, G., Curtin, C., Crowe, E., and Granderson, J. Proving the Business Case for Building Analytics.
L] i i Lawrence Berkeley National Laboratory, October 2020.
. K Switch Automation / y y
‘Better U.S. DEPARTMENT OF
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https://betterbuildingssolutioncenter.energy.gov/sites/default/files/attachments/Proving%20the%20Business%20Case%20for%20Building%20Analytics_Oct2020.pdf

Automated System Optimization (ASO)

Data
Warehouse

TRRRnnnnennn

Supervisory control software that
dynamically changes HVAC BAS g

T
T

settings to optimize system rerval (&), i

Meters I]ZZ, Tennnnennnnn
(Equipment level) fennnnnnnnnn

performance SR i
Statons 3 [

Building — (LLLLLLL L

Applications Automation TRRnnnnnennn

System (BAS) LRREERETEE
e

Chilled water plant and AHU optimization nnnn

fenrpnnnnnnnm
TRRnnnnnennn

CHW supply temp reset R
CW return temp reset iy Automated System Optimization

AHU duct static pressure reset T ASO

AHU discharge air temp reset
TOU pricing

24
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Automated System Optimization (ASO)

Data input and detection Automatic correction

Data

Real-time BAS data

Static data & control
parameters

25

64
62
60
- 58
O 56
54
52
50

Fault detection & FDD flags DAT fault
Opportunity for optimization ASO runs predictive model and continuously
writes optimized setpoints to BAS
64
62
60
O 56
54
52
50
L3 79 s s 1719 2l 23 1 3 5 7 9 11 13 15 17 19 21 23
Time of Day Time of Day

BAS setpoint Actual DAT e=ASO setpoint e===Qriginal BAS setpoint

Better
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Automated System Optimization (ASO):

Minimize energy use across systems through control optimization

Yard Pulse HOME  ACTIVEEE  CENTRAL CONTR

1002 Yardi o 1 Active Fauit ® Active EE Contral | ® BMS Online .
Plant Control Overview Details Tuning =
B overview —_—
HII' Air Handlers ' I.-. Differemial Pressure CHW Supply Temp. 'Fi CDW Supply Temp. ..l.l
B puniconr b 4 ) %5 TN (B . . @
CHW Pumps 9.17 psi 48.24 Chillers 7212+ CDW Pumps CT Fans
Setpoint: 9.07 pei Setpoint: 43.25 °F Setpoint: 63.16 °F
& Faults ) N . )
Pumps Active DP Tuning: () CHW Tuning Chillers Active COW Tuning: () Purmps Active Fans Active
2 Trends 13 173 12 2,2
Il pemand Average Speed Tonnage Average Speed Average Speed
3= 565.6 58 = 84~
%4 Consumption
AN plerts
Total Demand Total Demand Total Demand Total Demand
11.8 w 246.0 v 10.7 kw 54.3
& edit Property
Faults Faults Faults Faults
0 e Retum Tems, / 0 ¥ COW Return Temp. 0 0
More Details 60.87 More Details 81.95 More Details More Details
Temperatures & Pressure v £ Last 6 Hours ~ Plant Efficiency v Last 6 Hours =
105
b1 " 05
72
0 95
] E] 04
56
25
54 =
~ B2 2 T 2
£ - e
g - z
2 s ;B g
58 &
54 85 02
52 [
50 .
5 B 01
® ?
02:27 08:13 10:00 11:00 11:51 12:42 1333 1425 08:37 0:18 10:00 11:00 11:51 12:42 1233 1425
= Supply Temp == CHW Supply Temp SP (BMS) == DP == DP SP (BMS) == CDW Supply Temp == CDW Supply Temp SP (BMS) = Agg Chiller Efficiency = Aggregate CTF Efficiency Sou rce . Ya rdi Pu Ise
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Automated System Optimization

Examples :
-  Benefits
4 ) |
= BrainboxAl = Detects and automatically corrects control problems
= Optimum Energy =  Optimize for energy cost, demand charges

= Prescriptive Data

= QCoefficient

- Energy savings enabled with ASO

= Shift Energy
= Dependent on base system design

= tekWorx
= Vigilant
= Yardi Pulse
- Costs-SSS
\_ - = May require variable flow air and hydronic systems (equipment upgrades)

= Systematic collection of cost data not yet available

27
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Summary of EMIS Tools

energy Savings

= Peer-to peer comparison

system (EIS) SEIL = Peak demand reduction

= Automated M&V

Annual: $0.01/sq ft $0.03/sq ft

0
o
© % Monthly.data Monthly utility bills = Utility bill data acquisition & analysis 2.4% median
£ 2 analytics : $-SS
= 3 = Budgeting
= Tenant billing
g = Benchmarking & energy dashboard 8¢
T Energy . = Building load analysis ) 3% median,
_g information RIS CIF St G T = Energy anomalies alert Bt L portfolio-level
2
(]

Whole building

= System-level performance tracking

. . (KPIs) SSS 0 .
LI GIF LSS ISR CRENEm | Automated fault detection & Base: $0.06/sq ft 9% mgdlan,
FDD BAS and meters P portfolio-level
notification Annual: $0.02/sq ft $0.24/5q ft
= Fault causes identification ’ q
= |ssues tracking
15-min or less interval data from . . . . L .
ASO BAS and meters Optimal HVAC settings prediction SSSS Field validations in

i i DD
Supervisory control to BAS Higher than F progress
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Making the Business Case

smart-energy-analytics.org

Proving the EMIS BUILDING ANALYTICS
Business Applications e e e 3 bt i s A o

{ behind i, data-dri energy r 1t that help identify, diagnose, and implement building system
' improvements. Through this partnership, Berkeley Lab has assembled the largest dataset to date on building
as e or ow c a-S e analytics costs and benefits, proving the business case for their use at scale.
L = . . . . . 3
Building Henlgiting Applcstom of HowEMISwerki e
Energy Management and Information actionable

information to
building engineer

Systems (EMIS)

Data Watehouse: Integrates
ding d:

Analytics

Results from scaled implementation

of Energy Management and Information
Systems, as documented by the

Smart Energy Analytics Campaign

Implementation:
Building engineer
reviews analytics

and makes repairs
or improvements.

BUILDING TECHNOLOGY &

URBAN SYSTEMS DIVISION Q Q
Lawrence Berkeley National Laboratory IS'::B Suc’zllemc;ilcér'l5 Q@ Q
leT deuin‘es ' Q

By Eliot Crowe, Hannah Kramer, Jessica Granderson

Monitoring: Tracks improvements
and measures savings

BUILDING TECHNOLOGY &
URBAN SYSTEMS DIVISION

L: National L y

October 2020

EMIS TOOLS: Energy information systems (ELS) help find eneréy waste using smart meter data.
Fault detection and diagnostic 1oois (FDD) detect and prioritize HVAC system faults. Automated
system optimization (ASO) includes control algorithms to minimize energy use across systems

Largest Dataset Documents the Costs and Benefits of EMIS

6,500
8 tQj A 567"“““ SQUARE FEET

PREPARED BY:
Hannah Kramer, Guanjing Lin, Claire Curtin,

Eliot Crowe, and Jessica Granderson

e

PREPARED FOR:
Amy Jiron and Cedar Blazek, U.S. Department of Energy

Labs Other

WA

October 2020

a0
". EMIS SOFTWARE REPRESENTING 40 DIFFERENT EMIS VENDORS HAVE BEEN INSTALLED

ENERGY SAVINGS FOR ORGANIZATIONS WITH EMIS: FIRST-YEAR INSTALLATION AND INVESTMENT PAYBACK:
H SOFTWARE COSTS:

3% ai O 9% ‘ﬁﬁ ) 2 years
[ A EIS FDD ,
Il BERKELEY LAB 595 million pymsmes=r | ks fioo (S

$0.02/sq ft  $0.08/sq ft

/_\l BERKELEY LAB

Bringing Science Solutions to the World Bringing Science Solutions to the World 15, ANNUAL SAVINGS for the median
Eing $3 million ‘portfolio (15 million sq ft}
;L\ln Smart a sector partnership program funded by the
""" i U.S. Department of Enery, which focused on the EMIS and practices.
T— BERKELEY LAB 11, canpaun couped teehnical assstance wi st Colicon to Gosument e enersy and non-énersy bensins of
e — EMIS. For more information on Berkeley Lab's EMIS research, visit hrttps://bulldings.ibl.gov/energy-analytics.
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Smart Energy Analytics Campaigh Results

Largest Dataset Documents the Costs and Benefits of EMIS

@ Qj A N% 6'5005UILDINES

Higher Health 567MILLIDN SQUARE FEET
Education Care Labs Other

|’. EMIS SOFTWARE REPRESENTING 40 DIFFERENT EMIS VENDORS HAVE BEEN INSTALLED

ANNUAL ENERGY SAVINGS FOR ORGANIZATIONS WITH EMIS: i FIRST-YEAR INSTALLATII]N AND INVESTMENT PAYBACK:

3%@ ol O 9% ﬂ.ﬂ @ 2 years

17 ANNUAL SAVINGS for th di )
$3 million vortiolio (15 millon sq 11— EIS F DD %

$95 million FROJECTED ANNUAL SAVINGS $0.02/sq ft  $0.08/sq ft

for all organizations
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Top Measures Implemented with Support of EMIS

(74 organizations, 452 million sq ft)

Improve scheduling for HYAC&R
Adjustment of space temperature setpoints I 509,

73%

Reduce simultaneous heating and cooling I 550
Improve economizer operation/use IIIEEEGEGEGGGNGNGNGNGNGNGNGNGNGNGNENNNNGNGG  50%
Supply air temperature reset GGG 15%
Reduce over-ventilation IS 3%
Tune control loops to avoid hunting I 307
Optimize equipment staging GGG 320
Duct static pressure reset NGNS 20%
Reduction of VAV box minimum setpoint NI 3559
Add or optimize Variable Frequency Drives (VFDs) I 3%
Hot water supply temperature reset or HW plant lockout IEEEEGGGGGGGGG—G—_G_— 30%
Lighting upgrade or improve lighting controls G 0%
Chilled water supply temperature reset I 2%
Duct static pressure setpoint change IS 72%
Occupant engagement through EMIS I 5%
Improve scheduling for lighting IIEEEEE—————— 1%

0% 10% 20% 30% 40% 50% 60% 70% 80%

31 Percent of participants implementing measure

Better U.S. DEPARTMENT OF
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Energy Savings Since EMIS Installation

Energy Savings ___Es | D

Number of portfolios 10 18

Floor area (millions sq ft) 82 90

Median savings 3% 9%

Median savings (S/sf/yr) $0.03 S0.24

Top 25% savings 11%—22% 15%—28%

Better

4 Buildings ENERGY



Energy Savings Since EMIS Installation

FIGURE 9: Percent energy savings relative to the year before EMIS installation by
organizations participating in the Smart Energy Analytics Campaign

(n=22in Year 1)

Individual organizations
— Median values

17%

8%

|
[N
o
X
\

3 4 5 6 7 8
Post-installation year (EIS)

(n=28in Year 1)

40%

» 30%

20%

10%

Energy Saving

0%

-10%

-20%

Individual organizations
— Median values

27%

T

Savings not exclusively
attributable to EMIS

Participants report that
EMIS instrumental in
obtaining and sustaining
savings over time

2 3 4
Post-installation year (FDD)

MBetter
QBuildings
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Median Costs

EIS (n=35)
Base software and installation S333 $1,500 $0.01

(one-time cost)

Annual software + MBCx $149 $408 $0.01
service provider (S per year)
FDD (n=32)

Base software and installation S8 $12,500 $0.05
(one-time cost)

Annual software + MBCx S5 $3,503 $0.02
service provider (S per year)

*For each participant, a ‘per building” cost was established. The Per building column represents the median
of the participant values. Since the median participant in the ‘per building’ and ‘per sq ft” columns have
different building sizes, the ‘per building’ and ‘per sq ft’ costs do not scale.

1 Better U.S. DEPARTMENT OF
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Cost-effectiveness

includes estimate of measure implementation cost; 24 organizations, 206 million sq ft

FIGURE 13: Estimated simple payback period by EMIS type
(n = 24, 206 million sq ft)

Simple payback period (years)

30

25

20

i |3

10

mmm F|S === FDD

Median EIS payback: 2 years (n = 7) Median FDD payback: 2 years (n = 17)

I_II_IJ_- I:Ill.L.u._L-_Lu_;

Organizations
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Key Points in the EMIS Journey

|Better
. @ Buildings
- Planning
- Define activities and scope of the EMIS to meet your goals
«  Who will use it & how will it be used? A Primer on Organizational
. . ) Use of Energy Management
= Build a Business Case using the latest research results and Information Systems
(EMIS)

- Implementation

= Specify an EMIS that supports specific needs S
= Provide system information to EMIS vendor

= Configure and commission
= Staff training

- Ongoing Use New Update - EMIS Primer
= |ldentify & Correct Issues: Reaping the rewards of the EMIS investment!

Second edition

36
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https://betterbuildingssolutioncenter.energy.gov/sites/default/files/attachments/EMIS_Primer_Organizational_Use.pdf

EMIS Use Best Practice: Scoping your EMIS

Selecting EMIS features

Start with the features that you are most excited about using then add over time
Begin with the features that require existing data

Scaling up EMIS usage in a portfolio
Begin with a pilot to demonstrate effectiveness, then expand it in the portfolio
Start with sites with high EUI or known operational problems
Standardization (e.g. data format, naming convention) is a key element

Better U.8. DEPARTMENT OF



EMIS Use Best Practice: Managing Findings & Results

Allocate sufficient labor hours to regularly review EMIS analysis
and take action

Integrate EMIS into standard business practices
Work order requests
Maintenance scheduling

Use EMIS to quantify savings
Communicate results to leadership

Better
QBuildings ;4




Service Providers Support EMIS Installation and Use

39

fﬁ/@x

EIS FDD ASO

EMIS Installation and
Commissioning

m Integrate data from a
variety of sources

m Check data quality
m Develop diagnostic rules

m Configure EMIS user
interface

Ongoing EMIS Data
Review

m Prioritize findings
m Review BAS data to
determine root cause

m Develop summary reports
and action plans

A

_-he

Corrective Action and
Verification

m Troubleshoot issues onsite
m Track corrective actions

m Verify faults have been
corrected

m Estimate energy and cost
savings

Increasing levels of support from MBCx service providers to operations staff

Better
QBuildings
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Get Started with the Better Buildings EMIS Toolkit

Updated: EMIS Primer, 2" edition

Business Case Resources
Final Report: Proving the Business Case for Building Analytics
EMIS Applications Showcase
Success Stories
Infographic

Selecting an EMIS and Implementing an MBCx Process
EMIS Procurement Specification

Example RFPs
MBCx Plan Template

40
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https://betterbuildingssolutioncenter.energy.gov/sites/default/files/attachments/EMIS_Primer_Organizational_Use.pdf
https://betterbuildingssolutioncenter.energy.gov/sites/default/files/attachments/Proving%20the%20Business%20Case%20for%20Building%20Analytics_Oct2020.pdf
https://betterbuildingssolutioncenter.energy.gov/sites/default/files/attachments/EMIS_Showcase_2020oct8_Final.pdf
https://betterbuildingssolutioncenter.energy.gov/smart-energy-analytics-success-stories
https://betterbuildingssolutioncenter.energy.gov/sites/default/files/attachments/Building%20Analytics_2020sep16.pdf
https://betterbuildingssolutioncenter.energy.gov/resources/emis-specification-and-procurement-support-materials
https://betterbuildingssolutioncenter.energy.gov/sites/default/files/Public_EMIS%20RFP%20Examples%20final%20%283%29.pdf
https://betterbuildingssolutioncenter.energy.gov/resources/monitoring-based-commissioning-mbcx-plan-template

Thank you

= Questions? = Getinvolved:
= Hannah Kramer = Building owners, operators, and
(hkramer@Ibl.gov) managers: join the Better

Buildings Alliance or contact
bba@ee.doe.gov with questions

= Eliot Crowe
(ecrowe@lbl.gov)

= Join the EMIS Tech Team list:
send request to emis@Ibl.gov

= Valerie Nibler
(vnibler@Ibl.gov)

41
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