


Disclaimer

- This session is provided for information purposes. The views, information, or
opinions expressed during this presentation and/or its associated/referenced
materials are solely those of the individuals and/or organizations involved and
do not represent those of Tridium, its affiliates or its employees.

- With respect to this presentation and the information and materials presented,
Tridium makes no warranties, express or implied, including the warranties of
merchantability and fitness for a particular purpose, or assumes any legal
liability or responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product or process disclosed, or represents that its use
would not infringe privately owned rights.

- Tridium is not responsible for and does not verify the accuracy or reliability of
any of the information contained herein. Results referenced, if any, may vary
and past performance is not indicative of, and Tridium does not guarantee,
future results. This information does not constitute rrofessiona or other
advice or services and is presented for informational purposes only.
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Introductions

David Payne, VP Operations & Energy,
SSC Services for Education

Dave Love, Chief Cross Sale Officer,
Albireo Energy

Aaron Mason
Director of Operations
Hawkeye Energy Solutions
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Set the Stage

* Why is this type of solution * What are challenges that SSC or
needed by SSC or your clients? Hi Ed clients trying to solve with
their current facility management
operating model?
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Vision

* Multi-faceted, single seat solution that is scalable to monitor and support
multiple clients across US with (Green, Yellow, Red) pins to get a quick overview
of client building status

 Manage educational client’s facility operating data: energy consumption, BAS
points trend/alarms, MEP equipment performance and work order status

 Manage operational and contractual SLAs to benchmark KPI’s at the client site
and across all accounts

* Provides for ongoing facility performance improvements through FDD &
Analytics for predictive maintenance, energy efficiency, sustainability,
operational excellence, cost reduction and student experience.

* Future applications include Janitorial, grounds, compliance, lighting control,
water management, space utilization, filter management optimization.....
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Outcomes

* What did you expect to achieve by developing the SSC Global Operations
Cloud with Niagara?

* How did you develop the outcomes?
* What were your expected outcomes vs. actual outcomes achieved?

* Were there any Surprise Outcomes?
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User Functionality

Multiple users with virtual access levels: Corporate/Regional Operations
Leaders, SME’s, On-site FM Director, plus University Client executive and
operational levels.

Integrate real-time facility and energy data into daily facility operations by the
on-site facility engineers and display via alarms, graphic dashboard/meters,
FDD & analytics, building graphics

Integrate various applications via API’s to create a robust operational platform:
CMMS (Maintenance Connections), Financials (SAP), Power Bl, Sky Spark, SQL,
MQTT Broker and external cloud solutions ie. Energy and Utility Management,
weather data, various meters, and other OT systems

Plug and play to add new client campus’s, new buildings, systems and points.

Cybersecurity within clients network, virtual private networks etc.
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Technology Stack

Proposed Topology - Global Operations Cloud
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Technology Stack
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Proposed Topology - Global Operations Cloud
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Nniagara

cloua: Architecture
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Lessons Learned

What worked well?

Areas to improve upon?
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O&M Thoughts

Experience - MSI

How O&M Programs Work

Messy, Tough - Full of Opportunity

Better, Resilience, Reduce Risk, Improve Environments
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O&M Issues

* Technology is great
* Heart of O&M is the people
* Lot of people still needed

 Integration of People and Technology is key driver of success
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University & FDD

« Clockworks Integration

- Analyze, Identify, Quantify, & Prioritize
 Cloud Based

 Great Tool

- Still Need People
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Stakeholders

« C-Suite Layer - Reduce costs and environmental
- Management Layer - Streamline creatively

- Operations Layer - Robust systems that don’t break all the time
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Clockworks & Niagara

- Dashboards, Diagnostics, & Task management features

 Lots of data to digest

© Clockworks Analytics
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Clockworks & Niagara
- Pilot project to create clockworks driver/widget for Niagara

 Lots of data to digest

- The more people that use this information the better
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Clockworks Widget

AHU S9

AHU Control Status
Schedule Status  Occupied [
AHU Command  Enable [
Temp Cont. Modes Allowed/Enabled
Econo & Mech. Heating

Temp Control Enable/Disable Control
Dutside Air Temp
Mech. Heating Enable Setpt
Mech. Heating Status
Mech. Cooling Enable Setpt
Mech. Cooling Status

Econo Low OAT Disable Sp.
Econo High OAT Disable Sp.
Economizer Enable Status

MA Temp Low Limit Signal
Min. OA Signal Setpt
Econo CO2 Min OA Signal
Outside Air CFM Signal
Current Min. OA Signal

Economizer Signal

Outside Air Temp 29.5 °F
Outside Air Humidity 35.0 %RH

AHU Safeties Status
AHU Safety Status Normal
Duct Smoke Status Normal
SF High & RF Low Static Normal
Low Limit Status Normal

I e T I [

AHU Temp & Humidity Alarms
Supply Air Temp 53.9 °F
S5A Temp Calc. Setpt 54.0 °F
SA Temp Alarm Offset 10.0 °F
SA Temp Alarm - Low  Mormal .

SA Temp Alarm - High m .

Supply Air Humidity  £8.1 9%RH
SARH High Alarm Sp.  75.0 9%RH

' Sup. Air RH High Alarm m @

Supply Air Temp Control

Supply Air Temp

Supply Air Temp Calc. Setpt

Sup. Air Low Reset Setpt
Sup. Air High Reset Setpt

Return Air Temp

Current Ret. Air Temp Setpt
Summer Ret. Air Temp Sp.
Winter Ret. Air Temp Sp..

Supply Fan Status
Sup. Fan Start/Stop
Sup. Fan Status
Sup. Fan Run Fail Alarm
Sup. Fan Stop Fail Alarm
Sup. Fan Speed Signal

Return Fan Stalus
Ret. Fan Start/Stop  Start [0
Ret.FanStatus  On [
Ret. Fan Run Fail Alarm m.
Ret. Fan Stop Fail Alarm  Normal .
Ret. Fan Speed Signal  100.0 %

68.1 ¥oRH

Supply & Retum Fan Speed Control
Duct Static Pressure  0.80 in/wc
Duct Static Press Setpt  0.80 in/wc
SF Minimum Speed Setpt  25.0 %o
SF Speed Signal ~ 74.0 %o
Max Zone Damper Pos 59.9
Duct Static High Setpt  1.25 in/wc
Duct Static Low Setpt 0.8 in/wc
Duct Static Inc/Dec Setpt 0,10 in/we

SA CFM Airflow 8764 cfm
RA CFM Airflows Offset Satpt 250 cfm
RA CFM Airflow Setpt 8514 cfm
RA CFM Airflow 3724 cfm
RF Minimum Speed Setpt 40 9%
RF Speed Signal  100.0 %

AHU Safety Status:
Duct Smoke Status:
SF High & RF Low Static Safety:

Low Limit Status:

Supply Air Temp
Supply Air Temp Setpt
Supply Air Temp Alarm Offset

Supply Air Temp Alarm - Low

Supply Air Temp Alarm - High m <]

Supply & Return Fan Alarms

Supply Fan Run Fail Alarm  Normal [

Supply Fan Stop Fail Alarm  Mormal [

Return Fan Run Fail Alarm m ]

Return Fan Stop Fail Alarm  Mormal [

Supply Air Relative Humidity 68.1 %RH
Supply Air RH High Alarm Setpt  75.0 %RH

Supply Air RH High Alarm m <]

Filter Differential Pressure  0.05 infwc
Filter Diff. Press Alarm Setpt  1.00 infwc
Filter Status  Clean [}
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Clockworks Widget

AHU_Grph £+ [2 AHU_Grph ~

Outside Air Temp 28.8 °F
OQutside Air Humidity 35.0 %RH

AHU-S9

AHU Control Status

Supply Fan Status m

AHU Safeties Status AHU Temp & Humidity Alarms

Schedule Status
AHU Command
Temp Cont. Modes Allowed/Enabled
Econo & Mech. Heating

Temp Control Enable/Disable Control

Outside Air Temp

Mech. Heating Enable Setpt
HMech. Heating Status
Mech. Cooling Enable Setpt
Mech. Cooling Status

Econo Low OAT Disable Sp.
Econo High OAT Disable Sp.
Economizer Enable Status

MA Temp Low Limit Signal
Min. OA Signal Setpt
Econo CO2 Min OA Signal
Outside Air CFM Signal
Current Min. OA Signal

Economizer Signal

AHU Safety Status

Duct Smoke Status

SF High & RF Low Static
Low Limit Status

Supply Air Temp

SA Temp Calc. Setpt
SA Temp Alarm Offset
SA Temp Alarm - Low

A Temp Alarm - High [N B

53.9 °F Sup. Fan Start/Stop
54.0 °F Sup. Fan Status
10.0 °F Sup. Fan Run Fail Alarm
Normal [ Sup. Fan Stop Fail Alarm
Sup. Fan Speed Signal

Supply Air Humidity
SA RH High Alarm Sp.

Supply Air Temp Control
Supply Air Temp
Supply Air Temp Calc. Setpt

68.2 %RH

75.0 %RH
Ret. Fan Start/Stop

Ret. Fan Status
Ret. Fan Run Fail Alarm LS00 B
Ret. Fan Stop Fail Alarm  Normal [0
Ret. Fan Speed Signal ~ 100.0 %

68.2 %RH

Supply & Return Fan Speed Control
Duct Static Pressure
Duct Static Press Setpt  0.80 in/wc
SF Minimum Speed Setpt ~ 25.0 %
SF Speed Signal ~ 73.9 %
Max Zone Damper Pos 59.9
Duct Static High Setpt  1.25 in/wc

Sup. Air Low Reset Setpt
Sup. Air High Reset Setpt

Duct Static Low Setpt 0.8 in/wc
Duct Static Inc/Dec Setpt  0.10 in/wc

Supply Air Temp ~ 53.9 °F

Supply Air Temp Setpt 54.0 °F

Supply Air Temp Alarm Offset 10.0 °F
Supply Air Temp Alarm - Low  Normal [I]

Supply Air Temp Alarm - High m <]

Supply & Return Fan Alarms
Supply Fan Run Fail Alarm  Normal -
Supply Fan Stop Fail Alarm  Normal [

Return Fan Run Fail Alarm  [JECE0 @

Return Fan Stop Fail Alarm  Normal [

Supply Air Relative Humidity  68.2 %RH

Supply Air RH High Alarm Setpt  75.0 %RH

Supply Air RH High Alarm m <]

Filter Differential Pressure  0.06 in/wc
Filter Diff. Press Alarm Setpt  1.00 in/wc
Filter Status  Clean [0

& AHU_S9 FDD Summary
609 - LIB - Richard J. Daley Library

Return Air Temp

Current Ret. Air Temp Setpt
Summer Ret. Air Temp Sp.
Winter Ret. Air Temp Sp.

SA CFM Airflow 8970 cfm

RA CFM Airflow Offset Setpt 250 cfm
RA CFM Airflow Setpt 8720 cfm
RA CFM Airflow 3698 cfm

RF Minimum Speed Setpt 40 %
RF Speed Signal  100.0 %

4 $658

Diagnostics Avoidable Costs

Calculated for Last Week
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Clockworks Widget

) °F
YoRH

an Speed Control

essure  0.80 in/wc
s Setpt  0.8B0 in/wc
|Setpt  25.0 %
Signal  74.1 %
er Pos 59.9
15etpt 1.25 in/wc
1Setpt 0.8in/wc
(Setpt  0.10 in/wc
Virflow 8929 cfm
tSetpt 250 cfm

1 Setpt 8679 cfm
virflow 3682 cfm
| Setpt 40 %

100.0 %

Filter Diff. Press Alarm Setpt

1.00 in/wc

Filter Status  Clean [JJ

€ AHU_S9 FDD Summary

2 4 $658
Open Tasks

Diagnostics Avoidable Costs

Calculated for Last Week
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Clockworks Widget

AHU_Grph

AHU-S9

AHU Control Status
Schedule Status
AHU Command
Temp Cont. Modes Allowed/Enabled
Econo & Mech. Heating

Temp Control Enable/ Disable Control

Outside Air Temp

Mech. Heating Enable Setpt
Mech. Heating Status
Mech. Cooling Enable Setpt
Mech. Cooling Status

Econo Low OAT Disable Sp.
Eceno High DAT Disable Sp.
Economizer Enable Status

MA Temp Low Limit Signal
Min. OA Signal Setpt
Econo CO2 Min OA Signal
Qutside Air CFM Signal
Current Min. OA Signal

Economizer Signal

£ [@ AHU_Grph

Outside Air Humidity 35.0 %RH
AHU Safeties Status AHU Temp & Humidity Alarms Supply Fan Status m
AHU Safety Status Supply Air Temp 53.9 °F Sup. Fan Start/Stop  Start -
Duct Smoke Status SA Temp Calc. Setpt 54.0 °F Sup. Fan Status On .
SF High & RF Low Static SA Temp Alarm Offset 10.0 °F Sup. Fan Run Fail Alarm  Normal [
Low Limit Status SA Temp Alarm - Low  Normal [ Sup. Fan Stop Fail Alarm  Normal [ Supply Air Temp Alarm Offset  10.0 °F
sa Temp Alarm - High  [JEEE @ Sup. Fan Speed Signal ~ 73.9 Supply Air Temp Alarm - Low Normal [

Supply Air Humidity ~ 68.2 %RH Supply Air Temp Alarm - High I @

Supply Air Temp ~ 53.9 °F

Supply Air Temp Setpt 54.0 °F

Retum Fan Status
SA RH High Alarm Sp.  75.0 %RH
Ret. Fan Start/Stop  Start  [0]

Ret.FansStatus on [
Ret. Fan Run Fail Alarm m. Supply Fan Run Fail Alarm  Normal [
Ret. Fan Stop Fail Alarm  Normal [ Supply Fan Stop Fail Alarm  Normal [
Ret. Fan Speed Signal  100.0 % Return Fan Run Fail Alarm L0 B

Return Fan Stop Fail Alarm  Normal [

Supply & Return Fan Alarms

Supply Air Relative Humidity 68.2 %RH

Supply Air RH High Alarm Setpt  75.0 %RH

Supply Air RH High Alarm m [}

Filter Differential Pressure  0.06 infwc
Filter Diff. Press Alarm Setpt  1.00 infwc
Filter Status  Clean [J]

Duct Static Pressure

Duct Static Press Setpt  0.80 infwc

SF Minimum Speed Setpt ~ 25.0 %

Supply Air Temp Control SF Speed Signal ~ 73.9 %

Supply Air Temp  53. Max Zone Damper Pos ~ 59.9 & AHU S9 FDD Summary
Supply Air Temp Calc. Setpt 54, Duct Static High Setpt  1.25 infwc
Duct Static Low Setpt 0.8 in/wc
Duct Static Inc/Dec Setpt  0.10 in/wc 2 4 $658

Sup. Air Low Reset Setpt
Sup. Air High Reset Setpt

SA CFM Airflow 8970 cfm

RA CFM Airflow Offset Setpt 250 cfm
RA CFM Airflow Setpt 8720 cfm
RA CFM Airflow 3698 cfm

Return Air Temp Open Tasks Diagnostics Avoidable Costs

Current Ret. Air Temp Setpt
Summer Ret. Air Temp Sp.
Winter Ret. Air Temp Sp.

Calculated for Last Week

RF Minimum Speed Setpt 40 %
RF Speed Signal  100.0 %
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Clockworks Widget

AHU_Grph £ [ AHU Grph v X

Tasks Summary for AHU_S9

Task ID 61 - AHU_S9 Flat sensor error. Out of range sensor error. Possible simultaneous or exc... Last Modified: 12/5/2023
Status: OnHold

Description:
Flat sensor error. Out of range sensor error. Possible simultaneous or excess heating and cooling. Supply temp higher than setpoint. Config: Duplicate

point type.
Recommendations:

OA Damper was overridden to 70%. Need to check if heating valve is properly closing.

Actions:

Released override on the OA damper which backed down to its minimum of 10%. Damper was overridden to 70% to cool the air. | lowered econo
disable setpoint from 50 deg F to 30 deg F. Economizer enabled and temperatures came down. Checked valve and damper functionality all looked
good. We have about a 6 deg increase in temperature from the mixed air to the supply air with the HW valve at 0%. Tuned point the econ temp control

loop and low limit loop.

Assigned to:

Reported by:

[4 Go to Task

Task ID 68 - AHU_S9 Flat sensor error. Out of range sensor error. Possible simultaneous or exc... Last Modified: 1/25/2024

Status: Open

Task ID 72 - Qut of range sensor error. Possible simultaneous or excess heating and cooling. S... Last Modified: 2/8/2024

Status: Open

5 See All Tasks
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Clockworks Widget

AHU_Grph £+ [2 AHU_Grph ~

AHU-59 I T [y [y
utside Air Humidity 35.0 %RH

AHU Control Status AHU Safeties Status AHU Temp & Humidity Alarms Supply Fan Status m
Schedule Status AHU Safety Status Normal Supply Air Temp 53.9 °F Sup. Fan Start/Stop
AHU Command Duct Smoke Status Normal SA Temp Calc. Setpt 54.0 °F Sup. Fan Status
Temp Cont. Modes AllowedEnabled SF High & RF Low Static Normal SA Temp Alarm Offset 10.0 °F Sup. Fan Run Fail Alarm

Econo & Mech. Heating Low Limit Status Normal SATemp Alarm - Low  Normal [ Sup. Fan Stop Fail Alarm Supply Air Temp Alarm Offset 10.0 °F
A Temp Alarm - High [N B Sup. Fan Speed Signal Supply Air Temp Alarm - Low  Normal [

Supply Air Humidity ~ 68.2 %RH Supply Air Temp Alarm - High [ @
SARH High Alarm Sp.  75.0 %RH

Supply Air Temp ~ 53.9 °F

Supply Air Temp Setpt 54.0 °F

Ret. Fan Start/Stop
Ret. Fan Status

Ret. Fan Run Fail Alarm m. Supply Fan Run Fail Alarm  Normal [{]
Ret. Fan Stop Fail Alarm  Normal [0 Supply Fan Stop Fail Alarm ~ Normal [0
Ret. Fan Speed Signal  100.0 % Return Fan Run Fail Alarm  [JECE0 @

Return Fan Stop Fail Alarm  Normal [

Supply & Return Fan Alarms

Supply Air Relative Humidity  68.2 %RH

Supply Air RH High Alarm Setpt  75.0 %RH

Supply Air RH High Alarm m <]

Filter Differential Pressure  0.06 in/wc
Filter Diff. Press Alarm Setpt  1.00 in/wc

Temp Control Enable/Disable Control Filter Status  Clean [J]

Outside Air Temp

Mech. Heating Enable Setpt
HMech. Heating Status
Mech. Cooling Enable Setpt
Mech. Cooling Status

Supply & Return Fan Speed Control
Duct Static Pressure  0.79 in/wc
Duct Static Press Setpt  0.80 in/wc
SF Minimum Speed Setpt ~ 25.0 %
Supply Air Temp Control SF Speed Signal ~ 73.9 %
Econo Low OAT Disable Sp. Supply Air Temp 53, Max Zone Damper Pos ~ 59.9 & AHU S9 FDD Summary
Econo High OAT Disable Sp. Supply Air Temp Calc. Setpt 54, Duct Static High Setpt  1.25 in/wc 609 - LIB - Richard J. Daley Libra
Economizer Enable Status Duct Static Low Setpt 0.8 infwc

Sup- Air Low Reset Sefpt Duct Static Inc/Dec Setpt  0.10 in/
MA Temp Low Limit Signal Sup. Air High Reset Setpt v nefDec Setpt 0.10n/we 2 4 $658

Min. OA Signal Setpt SA CFM Airflow 8970 cfm
Return Air Temp .
Econo CO2 Min OA Signal RA CFM Airflow Offset Setpt 250 cfm
Current Ret. Air Temp Setpt i
Outside Air CFM Signal RA CFM Airflow Setpt 8720 cfm
Summer Ret. Air Temp 5p. . ) for Last Week
Current Min. OA Signal . RA CFM Airflow 3698 cfm
~ Winter Ret. Air Temp Sp.
Economizer Signal RF Minimum Speed Setpt 40 %

RF Speed Signal  100.0 %

Open Tasks Diagnostics oidable Costs
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Diagnostics

AHU_Grph £ [2 AHU Grph v [x

Diagnostics Summary for AHU_S9

Single stream air handler with economizer

$614 per week - Excess mechanical cooling. Flat sensor error. Flow imbalance. Out of range se... 3/17/2024-3/24/2024

Analysis:
AHU Economizer [} Go to Diagnostic

Description:
Excess mechanical cooling. Flat sensor error. Flow imbalance. Out of range sensor error.

Energy Priority: Comfort Priority: Maintenance Priority:
4 P8 B

$44 per week - Flow sensor error. Jumping sensor error. No static pressure setback schedule. ... 3/17/2024-3/24/2024

$0 per week - Flat sensor error. Qut of range sensor error. Passible simultaneous or excess he... 3/17/2024-3/24/2024  ~,

$0 per week - Energy information available (see details). 3/17/2024-3/24/2024  ~,

[& Full Diagnostics

vv-
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Q&A
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Partnering for Success
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