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( Indoor Environment Quality
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Energy KPI
Cost Predicted
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Scalable, secure and high-availability platform.
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Integrate and normalize all telemetry data
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Real-time and historical data
Single pane of glass visualization
Monitoring, alarming, fault detection & diagnosis
Workflows and business systems
Reporting, analytics, ML and Al




Use Case — Energy Use and Cost

Situation Awareness of Current
Energy Usage

Meters: Electricity, Gas, Water
Equipment: HVAC, AHU, etc.
KPI's:

» Peak Demand

» Energy Use Intensity (energy
per sq ft)
» Cost, Change in Cost

1% ENERGY USAGE YEAR . i @ A . (3 | DNERGY USABEESTIMATE
Indoor Tr ol
+ Toom SGITY USAGE & OOST 5 THIS MONTHS ELECTRICITY USAGE & GOST S VE AicH e
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Portfolio View

(¥5 PORTFOLIO
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Yearly Gas Consumption
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Energy Dashboard
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s= Yearly Electricity Consumption

iy

27.92%

o= Today's Electricity Usage & Cost (prorated)

$25.83K

Yesterday: $9.17K

32.1 MWh

Yesterday: 30.6 MWh
Day-on-Day: 4.90%

2= Daily Peak Demand Gauge

45.5%

8= Change In Cost

Day-on-Day: 181.68%

32.1kW

Contracted
Demand: 5,000kW

a= Yearly Gas Consumplion

Compared to this time last year

7

26.37%

e= This Month's Eleclricity Usage & Cost (prorated)

$170.68K

‘Yesterday: $9.17K
Monih-on-Month: 1761.29%

518.6 MWh

Last Month: 1295.0 MWh
Month-on-Month: -59.95%

s= Daily Energy Use Intensity

(& Dkenler )

a= Yearly Water Consumption

Compared to this time last year

s= This Year's Eleclricity Usage & Cost (prorated)

$1320.50K

Last Year. $4665.00K
Year-on-Year: -71.69%

4342.0 MWh

Last Year: 15550.0 MWh
Year-on-Year. -72.08%

8= Daily Energy Usage

Qi

Compared to this time last year

25.51%

2= Active Appliances
Energy Electricity Usage (kWh)

Refrigeration

45 kWh/Sqft

8= Energy Usage Estimate

This Month This Year
Current Predicted

19.83 kWh 41.46 kWh

—

$170.68

Decrease in cost

21

Current Montl
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Metering Dashboard
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METERING DASHBOARD

11:41hrs June 03, 2022

Custom * ()

Electricity Consumption (%)| [ |

a= Timeline
1:41hrs June 03, 2022
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-
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Asset Library — Air Handling Unit

{’3 NTTDaTa (2 Dkehler )

Trusted Giotal innouator
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(%) ASSETS MONITORING

&

2= Timeline This Week Custom v

11:42hrs June 03, 2022 Electricity Demand (kW}

Return Air Fan 1 Return Air &
Status:  ON Current Temp:23 64 C ez ;
b 58786 ppm 204
Amps:  1.21A 6.96 !
Speed: 44 49 % ___ 1.36
Fdbk: 45.23 % = g 168
| )
150 @

133

®

£

115
W T ; ; ; T T @

‘ ‘
ExhFan1 0000 0100 0200 0300 0400 0500 00 0300 0900 10:00 110N

Supply Air Fan 2
Status: ON
: Amps: 124 A
e Speed: 50.15 % Supply Air Temperature
Fdbl:  50.28 % Setpoint: 2278C
Current: 2268C
Supply Air Humidity
Current: 55.83 %

Mixed Air Filter Status Heat Coils Cooling Coils
Current Temp:19 28 C| DIRTY 26.00 % 0.00 % Status:
C Amps:

Setpoint:20.00 64.84 C 0.00C

Speed:
Fdbk:

Powered by TwinWorX Digital Twins Solutions
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Fault Detection & Diagnostics

©5 NTTDaTa
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(@) FAULT DETECTION AND DIAGONISTICS | [o} | Query Digital Twins

£ ‘-’1 Active Faults | Historical Faults

-

(& Dkehler )

Show entries

BLDG

Location

Fault Name

Fault Activated Time

Fault
Status

Potential
Savings($)

Rule Categories

ASTARC

FLR_01

Heating Failure

2022-02-24T19:31:00

ACTIVE

0

Fault, Energy, Maintenance

ASTARC

FLR_02

Heating Failure

2022-02-24T19:31:00

ACTIVE

1000

Fault, Energy, Maintenance

ASTARC

FLR_02

Cooling Valve Leaking

2022-03-26T19:31:00

ACTIVE

1100

Energy, Maintenance

ASTARC

FLR_01

Cooling and Heating Simultaneously

2022-03-15T19:31:00

ACTIVE

1500

Energy, Maintenance

ASTARC

FLR_01

Cooling Failure

2022-04-04T09:31:00

ACTIVE

1500

Fault, Energy, Maintenance

ASTARC

FLR_01

Cooling and Heating Simultaneously

2022-03-11T09:31:00

ACTIVE

1500

Energy, Maintenance

ASTARC

FLR_02

Coocling Failure

2022-02-24T05:02:00

ACTIVE

1000

Fault, Energy, Maintenance

ASTARC

FLR_01

Cooling Valve Leaking

2022-03-26T19:31:00

ACTIVE

1100

Energy, Maintenance

ASTARC

FLR 02

High Return CO2 Levels

2022-02-05T06:02:00

ACTIVE

1000

Comfort, Maintenance

ASTARC

FLR_01

High Return Air Temperature

2022-04-07T06:02:00

ACTIVE

500

Energy

ASTARC

FLR_01

Zone Humidity Outside of Gomfort Limits

2022-03-17T11:15:00

ACTIVE

750

Comfort

ASTARC

BASEMENT

Chiller Running Duning Unoccupied Penods

2022-04-15T19:31:00

ACTIVE

Energy

ASTARC

BASEMENT

Boiler Running During Unoccupied Periods

2022-02-15T03:03:00

ACTIVE

Energy

ASTARC

BASEMENT

Boiler Running During Unoccupied Periods

2022-01-21T03:03:00

ACTIVE

Energy

ASTARC

BASEMENT

Boiler Running During Unoccupied Periods

2022-01-26T03:03:00

ACTIVE

Energy

ASTARC

BASEMENT

Boiler Running During Unoccupied Periods

2022-04-15T19:31:00

ACTIVE

Energy

ASTARC

FLR_02

High Return Air Temperature

2022-04-02T06:02:00

ACTIVE

Energy

ASTARC

FLR 02

Cooling Valve Leaking

2022-02-20T05:23:00

ACTIVE

Energy, Maintenance

ASTARC

FLR_01

Cooling and Heating Simultaneously

2022-03-11T09:31:00

ACTIVE

Energy, Maintenance

ASTARC

FLR 02

High Return Air Temperature

2022-04-02T06:02:00

ACTIVE

Energy

ASTARC

FLR_02

Zone Humidity Outside of Comfort Limits

2022-03-17T11:15:00

ACTIVE

Comfort

ASTARC

BASEMENT

Chiller Running During Unoccupied Periods

2022-03-26T19:31:00

ACTIVE

Energy

ASTARC

BASEMENT

Chiller Running During Unoccupied Periods

2022-04-04T13:03:00

ACTIVE

Energy

ASTARC

FLR_01

High Return CO2 Levels

2022-03-24T09:31:00

ACTIVE

Comfort, Maintenance

ASTARC

FLR 02

High Return CO2 Levels

2022-02-05T06:02:00

ACTIVE

Comfort, Maintenance

Showing 1 to 25 of 35 entries

© 2021 NTT DATA, Inc. All rights reserved.
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Fault Detection and Diagnosis (FDD)

» Address issues impacting

Fault Name Fault Activated Time Potential Rule Categories

Savings($)
energy use and WaSte Fault, Energy, Maintenance
Hi F, 2022-02-24T19 Fault Fnerav Maintenance

oling Valve Leaking 2022-03-26T19:31:00 ACTIVE 1100 Energy, Maintenance
oling and Heating Simultanecusly 2022-03-15T19:31:00 ACTIVE 1500 Energy, Maintenance

* Algorithms based on
Human Understanding of
equipment problems

« Recommendations for
correction

* Project cost savings $ to
support prioritization Fault Description:

his rule detects when the AHU fails to reach the requested level of heating. The Discharge Air Temperature is too low,
and should be higher than the Mixed Air Temperature.

I 2022-04-04T09:31:00 ACTIVE 1500 Fault, Energy, Maintenance
I ng and Heal multanecusly 2022-03-11T09:31:00 ACTIVE 1500 Energy, Maintenance

I Cooling Failure 2022-02-24T05:02:00 Fault, Energy, Maintenance
| ' : o106

Cooling Valve Leaking 2022-03-26T19:31:00 ACTIVE 1100 Energy, Maintenance

% https://ntt1.eastus.cloudapp.azure.com/ClientApp/graphics/Description.html?faultGuid=b0ac52bb-729f-40b8-872a-d57/c5749423¢ - Googl... — m}

@ nttl.eastus.cloudapp.azure.com

Probable Causes:

For a given amount of time, the Heating Valve Position greater than a threshold and the Discharge Air Fan in ON, Mixed
Air Temperature is within a threshold of the Discharge Air Temperature.

Possible Solution:

Check proper function of Discharge Air Temperature sensor Check proper function of Mixed Air Temperature sensor
Check cooling coil valve Check heating coil valve Check that flow through heating coil is uninterrupted Check that
heating coil hot water temperature is at or near setpoint

© 2021 NTT DATA, Inc. All rights reserved. NTT DaTa




FDD Analytics and Insights

(§) FAULT DETECTION AND DIAGONISTICS “ Query Digital Twins

Active Faults  Historical Faults | Analytics
Saving Potential By Asset Type Saving Potential By Issue Type

* |ldentify areas with most
issues _ -

« Understand impact of
action / inaction

* Prioritize and schedule

Occurences By Asset Type
Occurences By Issue Type

AHU B Boiler M Chiller

High Retum CO2 Levels
Cooling Valve Leaking

Cooling and Heating Simultan...

Issues and Cost concentrated on ‘Boiler Room’

© 2021 NTT DATA, Inc. All rights reserved. NTT DaTa




Digital Twins Query Example

FAULT DETECTION AND DIAGONISTICS Query Digital Twins

« Powerful queries driven by _ [Q [ oo et e csnnet

rauny | MISWIiLal Cauits Allailyus )
What maintenance does the AHU need next?

D | g Ita I TWI n S D efl n Itl O n : e What is the energy consumption per square foot of the AHU?
Which AHU consumes the most power annually?
La N g u ag e ( D T D L ) Location Which VAV might be starved?

i Heating Failure
° Query mUItlple data sets Hoating Failure

connected to the twin e ey e

® Contextu al u nd erStand | ng and What maintenance does the AHU need next? Results

insight
Contact e-mail Address jbrown@dampersco.com

Insights based on: AHU twin, Historian Data, FDD
Faults, Vendor Information

© 2021 NTT DATA, Inc. All rights reserved. NTT DaTa




Beyond the MVP - Extend, Scale

o ————

Major

Metering /
Submetering
. Electricity
Cas

N e e e e e e e e e e e e e e e e e e e e e e e e =

N = ———

o ————

Production

Eq

Other Systems
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Protocols:
BACnet
Modbus

Protocols:
Hundreds
supported
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Datahub
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| Integration
Engine

e e e e e e e e e e e e e e e e e e e e e e e e e

Aggregate &
Normalize
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Mobile Apps

Hololens AR / VR
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Single Pane of

Situation Awareness
New Measures and Metrics

Fault Detection &
Diagnostics

KPI's and Benchmarking

Predictive and Prescriptive
Analytics

Simulation and Scenario
Planning
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