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Client’s Goal

 Reduce Energy Consumption
*15% Over 3 Years
* During Non-Production

« Zero Impact to Quality
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Challenges

« Utility Data Collection
* Normalize Energy Units

 Real-Time Information
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Opportunity (Tridium Solution)

* Lower Cost vs PLC

* Quicker Implementation Time

« Utility Metering Library (we’ve done this)
* Integration with Allen-Bradley

 Export Feature (SQL and CSV)
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System Overview

Meters > Data Collection => Data Conversion > Data Lake => Cloud

(5) Elect Allen-Bradley Tridium App SQL Server Snowflake
PLC System * Import Data
(4) Water * Normalize Data @
Tridium ClIPer * Export SQL
(3) Gas Controllers
/ KPI
Spreadsheet
Financial
Models Factory
Dashboard

o
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Outcome

« Awarded Top-10 Energy Consuming Factories
55 ClPer Controllers
10 Supervisors w/ SQL and A-B Drivers

« 13 Additional Factories in Design
90+ Factories Remaining

 Travel Rewards (Hilton Honors)

NSZOZZ TRIDIUM



Takeaways

« Understand the Culture (PLC Environment)
 Cooperation (Integration Capability)

 Speed (Propose Faster Implementation)

 Experience (Decades of it)
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TRIDIUM
Utah’s Olympic Park (UOP) Slide Track Renovations

= Originally built in 2002 for the Winter
Olympic games

= Used for the bobsled, skeleton and
luge events

= Potential bid for 2030 Olympic games

= Required various renovations and
critical upgrades

= Chance to showcase the latest
advancements in control technology
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Utah’s Olympic Park Slide Track
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TRIDIUM
Agenda/Objectives

1. The capabilities of industrial grade hardware within Building Automation.
2. The versatility of Niagara in industrial applications.

3. A successful installation of industrial hardware utilizing the Niagara Framework.
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The World of Industrial Automation

Solar Power Wind Power Automotive

= Industrial — an economic activity
involving a process; typically, of either
production or reduction (but not always)

= UL-508

= More rigorous testing
= Critical applications

= Hazardous locations / explosion
proof

= Conformal coatings
= Built-in surge protection
= Shock & vibration resistant

= EMC protection (noise filtering)

= UPS/Battery backup

g ,%

= Redundancy

Transportation Water/Wastewater Oil & Gas E-Mobility
Infrastructure
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Limitless Possibilities — Bridging the Gap with Niagara

TRIDIUM NIAGARA CONCEPT ARCHITECTURE

= The power of “OPEN” ?
= Third a3 S 2
party development & = o
. . . - l"“ ..
=  Communication— large variety of drivers /N o o= ol L
and protocols Maintenance Management Dashboard
OPC UA, DALI, etc. e
Integration of existing SCADA systems and PLCs
= Niagara Analytics -
= Real-time data collection,interpretation, ‘t - T o
diagnostics & alarming A H % appications H |
- S e Curity CCTV e Accz:iicln_:tml
F i /.-‘_"'\_{_',
= Built-in, enterprise-grade cyber security SR Tridiym Nisgara Framework
. . . i R e I R
= Video surveillance live Q e R o FB e l’: /
streaming/recording Fissioid gﬁ i T !
=N T c me -
= Result — More compatibility! = ‘ol g—
pa 10111 y Messaging f == # Lighting
System UPs g J . TPy Systemn
:r-::::nl ”ﬂ:i“:m Weather Detection
System ity Statian Systam
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Backup Standby Station Concept Bus Coupler

= Components:

= 2 Niagara controllers eth0
= |dentical stations on each
= One controlleris active while other is on standby
= Communicatewith each other via BACnet

etho
= 1 Modbus bus coupler

= Functions as a Modbus device, but contains all I/O
= Connected to each controller on an ethO port

ethl

Controller #1 Controller #2
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Backup Standby Station Concept

= Switchover Function:
= Each controller has a BooleanWritable point referred to as its “heartbeat”
=  The “StatusDemux” function block is used to periodically check for the “heartbeat”

= |f active controller goes down, “heartbeat” will change to false and standby
controller will take over

r@ slot: /Drivers | (& DriversT@ Pointsw

|
(E. Logichfj} PointsT@E} Points}
I

Heartheat @ Alarm fakse {ok}
ok

Boolean Writsl Drown true {ok ModbusTeph

Qut true {ok} @ de Fault I:rue«'ulr.'}l Modbus Tep b ALl

Inid - Snull} Null Status false Tok] Enabled trus

Inié - fnull} Disabled fake fokl}
Owerridden fakse {o BacnetMebae =
Unacked Alarm falsg Bacnet Netwon "0
Stale fake ok}

DI 1
Boolean Writal ®

&4 Inid trus {ok] And 1 E DO 1 )
Inis = fnull} And Boolean Writal
Out m{uk}—;m true {ok} @ 101D
DI 2 ® In & true {ckl & Inid trus fok}
Boolean Writal In B true {okl @& Inié = Snull}
B4 Inid true fokl

Inis - fnull}
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E-Stop Ammonia 20K PPM Alarm

: - ———  Econo Suction: 355 psi
Engine Room Temp: : Status Mormal Status Off -8.1° e
= = E——— LPR Suction: 322ps = =
System Enable Latched Off Latched Off 6.0 - s Setpoint

: ; — Discharge: 456psi s
Disabled Reset falze Reset falze 7.8° B UISCHAtGes una] Overridden P

Lower Track QOutside Air Temperature

36.0 6.7°C
e —— - 34.0 -3.0°C

35.0 -7.0°C




Outside Air Temp: | -4.8°C E-Stop Ammonia 20K PPM Alarm
Engine Room Temp: | 8.8°C Status Marmal Status off
System Enable Latched oOff Latched Off
Rezet falze Reset falee

Upper Track Average Temperature: -85°C
MidTrack Average Temperature: -8.1°C
Lower Track Average Temperature: -51°C
All Tracks Average Temperature: -7.8°C

Econo Suction: 35.5psi _

LPR Suction: 34.1psi :
Discharges A54psi| i
gep =~ Cwerridde

| Temp:-58°C

Upper Track Qutside Air Temp erature

| Master Manual Evap Valve Setpoint 20.0 |

MHHHHHRD

Upper Track

Upper Track Average Temperature

Temp:-8.0°C

Master Manual Soleniod Override o




Refrigerant Pumps Fev Fev ——
LPRI -1 LPR2-1 From LPR2vessgel Suction Valv edTouri.st
status: Off status: 0N Suction Open: OI
From LPRI Ves.sel leommand:Clos ed leommand: Closed Suction Closed: On

Pl 7
UPT-2 127.8psi| To Upper Track

Uppg
b w

1293 psi I To LowerTrack

@ galmin

1969psil  To Mid Track Lower
Flow

1251.1 gal/min,l

strainer Diff Pre.ss strainer Leaving Pre.ss

0.4 ——24
% 9 psi
fnmmﬂnd: Closet M_QMMI STPT I 20
Upp aTrack Is,0 LowerTrack l.so Strainer Entering Press

Valv edTouri.st Valv.e @Plant

Middle Track Is,oValv edlaui st

LT

I RITot:3220.1hr | RTTot: 3233 2 hr | RTTot:317050r | | RTTot:3L88.1 hr | 1ot 3375.6hr |
2] : Pl A
| RP6-2 P& Diff P Igmz ] P5 Diff P RP2-2 RP1-2 P1Diff P I RP4-2 P4 Diff P P3 Diff P
i 96.3 psi | 3L.5 psi_ 96.3 psi 31.6 psi 31.5psi -2.2 psi I 315 psi=| 65.3 psi 65.3 psi
Refrigerant Pump 6 __ Refrigerant Pump 5 Refrigerant Pump 2 Refrigerant Pump 1 Refrigerant Pump 4 Refrigerant Pump 3
1 #@s0on 1 #s0n status: ON IW I sais; Of | sais; OF
lgggmmang: on I Command : ON Command : Off Command : Off I Comma11d: Off | Command : Off
l Speed: 0.0 | Speed: 0.0 Speed: 0.0 Speed: 0.0 | Speed: 0.0 | Speed: 0.0
| Temp:-53°C | Temp:-5.1°C Temp:-5.5"C Temp4.5'C | Temp:-47.c | Temp:-52°C
l Falie :&le I FaHure: fal e Failu re: fal e Failu re: fale I Failure: fal e | Failure: fal e
Cmd Vssts Alm: Off Cmd Vssts Alm: Off Cmd VsstsAIm:Off | Cmd Vs sts Alm: Off Cmd Vs sts Alm: Off Cmd Vs sts Alm: Off
Cavitat ion Alm- fa e | cavitat ion Alm: fal e | cavitatio n Alm: fal e Cavitat ion Alm: fal e | cavitat ion Alm: fal e | cavitation Aim: fa e

| Maint Disable: Disable

| Maint Disable:Disable | Maint Disa ble: Disable |

Maint Disable: Disable | Maint Disable: Disa' be | Maint Disable: Disable




IESEBSSNEEN LPR Suction: 30.8psil Adwl  Sugeted  Compressor Summary o s
Ol psi atche

o_Warning

No Shutdowns
CAP | 01% C1 Status . % C3 Status | cap o3 C4 Status
s7PT R | Liit_Eliable d | it Elilabled STPT | 1)nit Fliab! lilit_E nab
| Value 307 psig | Mode Remcte Com | value 312psic Mode Remite_Oom | Zale 317 psig || Mode Remie_Oom | vaive  31.1psie an Remtte_Com
_Temp 525F || SUDE 0% lienpsu  =7E SLIDE 0% Itemp T 473°F |l sLibE 0% lTemp 51  |supe  o% |
iSuperH | per H | 329'F ISlliperIH lsupery 33.7'F
61F . o  ALLE I oi I a4
Ol 489°F loi Sep cep BLE Toilsep loilsen  e28°F
loilsep 653'F !
. . . . e_ssors Required | d
ILPR Suction Safety Setpoint: 0.0 psi ' Number Of Comp 1 Max Comp Stages 1
- - - | 0 |Stage Uplime  15.0min
Econ Low Suction Safety Setpoint: 20.0 psi Stage 1 Slide Viv. Q% | Stage Own lime 15.0 min

Stage 2 SlideViv: Q%

Stage 3 Slide Viv: 0%
Righh:lick oi1i Value to chalilge Co mpressor Ramkililg Oliloe De.sired Ramkililg Is Set Stage 4 SlideViv: Q%

Iselect Lead Lag! Rankingl: C4312

Rightdick ,omMode to chamge Compress.or Ramkima, Them Right Click Om Rotate Cmd Buttom Below

otateCmd: false |




Outside Air Temp: | -10.0°C E-Stop Ammonia 20K PPM Alarm Upper Track Average Temperature: -3.6°C i . Color Key
Econo Suction: 31.3psi

Engine Room Temp: | 7.8°C Status Mormal Status Off MidTrack Average Temperature: -9.3°C - y _ Comm Loss
LPR Suction: 30.8psi
System Enable Latched Off Latched Off Lower Track Average Temperature: -32°C

Discharge: 30.2psi

Setpoint “ Mormal

Reset false Reset falze All Tracks Average Temperature: -9.3°C

Disabled

/!

Cup
Overview

e .t &
I:'I_-_ml_._lfiil—-_ﬁ-_ —

—
Tower Staging Priority
Cooling Tower Demand PID .. Towers_Stage_First |
0% Evap System Switchover Spt
High Side Discharge Press. L0°C |
% Evap System Switchover Diff

Condenser Pump 1 Condenser Pump 2 Condenser Pump 3 Condenser Pump 4 Setpoint

|l:ommmand off |(:ommmnn|:| off |Commmnn|:| off |Commmand off 120.0 psi

10°C |

Tower Staging Select

| Compressars
| RefrigPumps
[ tackverview |
| Upperireck
UpperTracksum
| LowerTrackSum
| WidWesther |
| adups

T3214 |
Purger Count Tower Rotate Cmd
Total 445.0 off |
24Hr Total 20

24 Hour count resets at

anans [}

N
{
y




Hi Lvi Cutout

HiLvl Alarm

Discharge

30.2psi | LI

, LoLvl Cutout

Emmand:tl&

5.

UpperValve 150 CMD
F Cloze

Hi Lvl Cutout

HiLvi Alarm

- [LoLvi Cutout

g
n LowerValve 150 CI
w Close

=

Tzl |

Upper Min

Flow Viv

Middle Min

Flow Viv

ol [0 |

Lower Min
Flow Viv

Commmand Off
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-
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1 . 0,

| Lower cmd : 00 %

I LonerCmd : .SO%

[owSol Cmd:Clo=

ow Sol Cmd : Closet

Lowe rstatus : 40%

ILowerstatus: 40%

ILower status: 40%

ILowerstatus: 30 %

ILowe rstatus:35 %

ILowe rstatus:35%

| LowerCmd : 40%

| LorerCmd :40%

| Lovercmd : 40%

| Lorercmd :3-0%

| LowerCmd : 35 %

[ Losercmd : 35%

[OWsdcmd : Closet

[OWsdcmd : Closet

[ow Sol Cmd : Closet

[OWsdcmd: Closef

|OWsdcmd : Closet

|OWsdcmd: Closet

lupperstatus:i85%

luppersta tus: as%

upperstatus:45%

lupp er sta tus : 3-0%

lupperstatus:35%

luppersta tus : 35 %

I uppercmd :i85%

| uppercmd: i85%

| upperCmd :45%

| upperCmd : 3-0%

| upperCmd :35%

| Uspercmd : 35%

upSolCmd:Closed

upSol Cmd: Closed

p p Sol Cmd :Closed

up SolCmd: Closed

M p Sol Cmd: Clos ed

M p SolCmd: Closed

lLowerstatus:2.5%

I LowerCmd : 25%

_Outside AirTemp: -4 _8°C E-stop Am monia 20K PPM A.larm I UpaTrack Average Temperature -.asc i Col orKey
. Econ.o Suction: 35.6 psi
Engine Room Temp: 8.7'C No rmal | status on | MidTrack Aver | _ Comm Loss
| | LPR io,n: 34.2 psi
System EnablLe Latched off I I Lat.ched off | LoweTrack AverageTarpatu 6.0°C R Setpoint System Ok
- ' Discharge:_45.4 psi : -
| Disabled Reset fal | |_Rleset ful | All Tracks AveraggTem pgdu re -7.8°C Overri dden Point Fault
- . . - .|SJpplyPrsz a .|
Master Manual Ev ap Val ve Setpoint 20.0 ,|Master Manual SoLeniod Ov enice J| 0 MidTrack Average Tempera te lemp:-a1°C
I Com mand : Closed I
Mid Track Zone Valves
Section 201 Section 201B Section 7.1 Section 7.2 Section 7.3 Section 4.0 Section 9.1 Section 92 Section .301 Section .301B
lemp: -ar.c I e 00C I lemp:-11r.c | lemp:-179°C I lemp:76C I lemp:71C | lemp:-76°C I lemp:9.1°C lep:74°C status: 20%
1 pressure: 33. 8psi | Losershtus SO% I Pressure: 33 ,8psi | Pressure: 33 ,8psi [ Pressure:34.0 psi | Pressure:33.8 psi I Pressure:33.9 psi | Pessure:33 8 psi | |pressure:33.9 psi Cmd:20%

ow Sol Cmd: Closet

|

Section 16.1

Section 1:0.0 Section 11..1 Section 112 Section 11..3 Section 12.0 Section 1,3.1 Section 132 Section 14.0 Section 15.1 Section 1,5,.2
lemp:-&.2°C | 1ep77C |lepi-a4'C | Temp9.8C | lemp:-6.1C | lemp:04C | 1emp:92°C |lemp:52°C | lem:-5.0°C | lemp:92°C
lupperstatus :20 % I Pressure:33.,8psi | Pressure:33.9 psi | Pressure:35.2 psi | Pressure: 38..4 psi | Pressure:41.4 psi |Pressure:43,,8 psi | Pressure: 46.0 psi I Pressure: 47..5psi IPrmre:fSO..Spsi
I upperCmd:20% "'Lowerstatus:22%| !Lowerstatus:35% | !Lowerstatus:35% | Lowerstatus:45% ILowerstatus:35% | !Lowerstatus:3a% I Lonersts: 6% Ilowerstatus:22% | Lowerstatus:33 %

I LonerCmd : 22%

I LowerCmd : 35%

I LorerCmd : 35%

I LowerCmd: 45%

I LonerCmd : 35%

I LowerCmd :3B%

ILo/\erCmd :35%

I LowerCmd : 22%

I LonerCmd : 33 %

|OWSoiCmd: Closef

[ow Sol Cmd: Clos et

|OWsdcmd : Closet

[ow Sol Cmd: Closet

[OWsdcmd: Closed]

[ow Sol Cmd : Closet

[ow Sol Cmd: Closet

[ow So | Cmd : Closet

lupperstatus: 33 %

luppersta tus: 60 %

luppersta tus: 70%

luppersta tus: 70 %

upperstatus: 25 %

lupper status:2,8%

lupperstatus: 43 %

| Up Sstatus:22%

lup pe rstaitus : 22%

I Uppercmd : 33%

| upperCmd : 60 %

| upperCmd :70%

| upperCmd : 70%

| upperCmd :2.5%

| upperCmd : 2,8%

| upperCmd :43%

| upscmd:22%

| UpperCmd: 22 %

[OWsdlCmd: Closet

pp Sol Cmd: Closed

up SolCmd: Closed

U pSolCmd: Closed

pp Sol Cmd: Closed

U pSolCmd: Closed

M p Sol Cmd: Closed

pSSolCmd: Closet]

up Sol Cmd: Closed

M p SolCmd : Closed

Section 16.2

Section 17.1

Section 17.2

Section LR.O

LU

| lem7.1°C

| lem56"C

| lemp:-6.1'C

| Temp:-ir.c

lem p:-6.,8'C

e

|Pressure:53.4 psi

|Pressure:53.7 psi

IPressure:54.1 psi

ILowerstatus:27 %

ILowe rstatus:23%

ILowerstatus:25%

et

ILowerCmd:23%

[ Losercmd :27%

| Lovercmd : 23 %

| Lorercmd : 25%

[ow Sol Cmd : Closet

|[OWsdCmd: Closet

|OWsdcmd : Closet

|OWsdcmd : Closet

‘

lupperstatus :2.3%

luppersta tus: 27 %

lupperstatus:2.5%

luppersta tus: 2.5%

I upperCmd : 27 %

| upperCmd :2.5%

[ ugpercmd :25%

| Pressure: .56.4psi

lowersiatus:2.5%

I LoverCmd : 25%

WwpSol Cmd :Closed]

|UpN status:22%

| UpNCmd:22%

pNSolCmd: Close
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