


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 notrepresent those of Tridium, its
affiliates or its employees.

« With respect to this presentation and the information and materials
l)resented, Tridium makes no warranties, express or implied, including
he 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
proceas dlﬁglosed, 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 héerein. 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 professional or other advice or services and is presented
for informational purposes only.
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University of Kentucky
Campus 2004 - 2024

Integration in 2004
- Medical Center & Hospital
« 3.7 Million Square Feet
- 38 Buildings

Integration in 2024

- Medical Center, 3 Hospitals,
Research Buildings, Athletics,
Community Clinics/Pharmacies,
Student Classrooms/Student
Centers, Food Services and
Resident Halls

18,609,640 Square Feet
Approximately 400 Buildings
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Current Campus Automation Integration

 Total of 5 Tridium Supervisors
- 2004: Approximately 35,000 points
« 2024: Approximately 400,000 points

- Approximately 900 JACEs

- BACnet Systems

- Honeywell, JCl, Siemens, Automated Logic, Distech, Schneider Electric,
Alerton, Beacon Medaes, Carel, Daikin, Eaton, Emerson, Fieldserver,
Lutron, Notifier, Onicon, Phoenix Controls, Samsung, TAC, Square D,
Thyssen Krupp, Liebert, Advantage Controls, IDEC Corp, LG, KMC,
Red Lion, MCS, Sierra Monitor, Vertiv, Simplex, Flexim, Acuity,
ABB, Beckhoff, Viconics, ICC and more
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Current Campus Automation Integration

- Legacy Systems
 Invensys Network 8000

« American Auto-Matrix
« JCI N2

- Work Management Integrations
- SAP
- Service Now
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Architequre
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Legacy Architecture
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Capital & Minor Project Construction

« Controls & Instrumentation Standards
- 230000 Heating, Ventilating & Air Conditioning (HVAC)
- Fume Hoods, VAV/CAV/FCU Systems, AHUs, Pumps, etc.

« 250000 Integrated Automation
« Building Controls

« 260000 Electrical
- Lighting Integrations

* 140000 Conveying Systems
- Elevator Monitoring
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Capital & Minor Project Construction

 Process Development
- Schematic, Design & Construction Review
* Pre-Commissioning no major equipment
« Controls Meetings
- Integration
« Commissioning
 Close Out
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What Have We Learned?

 There needs to be a Team in House

- Team Members

- Controls Engineering Technicians, Controls Commissioning Technicians,
Controls Supervisors, Controls Applications Technicians

- Niagara Certification requirement
- Environment of Learning and room for mistakes

- There needs to be rules
- Standard Operating Procedures
- Graphics, alarms, trending, scheduling, energy management
- Organization of the Networks

- Ownership over BACnet integrations
« BACnet isn't always “BACnet"”
- BACnet Polling

- Tagging
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What Have We Learned?

 Keep up with Technology
- Things change quickly
- Versions, Firmware, Hardware

- Cybersecurity
* Interconnections
 Passwords
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raphics: Then & Now

 of KENTUCKY ML PED CEMTER  SHE INDEL s“ﬁg*

_CWhaEm _» < EmMOGon > (_ Heheat
OATEmps. _Ext Tighiing ATEPMS

CAMPUS PHYSICAL CAPITAL PROJECT MEDICAL CENTER FACILITIES SHARED UTILITIES AND ENERGY
PLANT MANAGEMENT PHYSICAL PLANT SERVICES MAMNAGEMENT

Oulside Temperature: 53 °F
Current Time & Date: B:471 26-RApr-2004 AmericaNew York

Tenevakion.

Campus Emergencies: 859-257-2830 Date & Time
Medical Center Emergencies: 859-323-6281 | 08-Apr-24 9:28 AM EDT |
Triage Support: 859-257-4801 [ Outside Air Temperature: 69.7 °F |
CamEAE N ‘ T ‘ | Outside Air Humidity: 59.0 % |
Building List ‘ Override Reporting ‘
eFacts ‘ Campus Dashboards ‘
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Exterior Lighting

Medical Center Dashboards

Generators

Utilities Dashboards ‘

Elevators

Outside Air Temps ‘

Energy Savings Setbacks

Chilled Water Data ‘

Weather Report

Reheat Data ‘

Event Issued Programs

ITS Dashboards ‘




Graphics : Then & Now
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Graphics - AHU

| System Enable |

Disable |

| Moist. Alm - Mﬂrmall

PAVA - AHU - Bed Tower AHU-BT-111AW ) OAT - 68.9 °F
Location: Third Level MER
Serving: Eleventh Level with CFM
Basement Ground | Floor 1 Floor 2 Floor 3 Flnur-!l‘ Flnurs‘ Flnurﬁ‘ Flnur'i" Flnurs‘ Floor 9 Floor 10 | Floor 11 | Floor 12 | Floor 14 | Floor 15 ‘ Floor 16 ‘ Mechﬂm‘ ROOF ‘
Setpoint |  Command | System Reset |
Enable |
RFA Cmd - On RFB Cmd - On
| RF Hi Pres - Hormal |
RFA Sts - On RFB 5ts - On

[ RF static: 0.03 infwe_ |
| T
. LI y

[Mode - HX Cool+Mech| MA

[ RADOpen-65% | “':

EAD Open - 14 %

RFAVFD - B2 %

RFB VFD - 82 %

Fan Detail

rrey

rry

RFC Cmd - On

RFD Cmd - On

RFC Sts - On

RFD 5ts - On

RFCVFD - 82 %

RFD VFD - B2 %

| RF static Limit: -3.50 infwc | [RAD Close St - Open |

| RAD Open 5ts - Open |

| RF Low Pres - Normal |

T |
A x

-

[ RF Static: -2.55 infwc |

Safety Switches for UV Door and SF Door. Hard Safety that
will keep the unit from running. Mot Status.

RAT - 69.2 °F

T

| o
‘ ‘
[ RAHSP-30.00% | | RAStaticSP:-150in/wc |
[ RAR-4630%RH | | RAStatic-150in/wc |
Located in
Corridor A11168

OACFM - -29.2 cfm |

_——

MAT - 73.7 °F

|DA Low Pres - Mormal|

—K
iy

| 0AD Cmd Open - 35 % |

Prefilter Diff: 0.10 infwc |

[ 0AD Pos Open - 34.6 % |
[0AD Min Open - 35.00 %]

CWV Open - 36 %

[ pHwvoOpen-0% | [ vwicmd-on |

SFCmd - On
SFSts - On | sF static Limit: 3.60 in/wc |
SFVFD - 72 %

Fan Detail

v

Fire Alm - Normal | DAT SP - 60.00 °F |
DAT - 60.4 °F

I e
S T
h

SA

DA Dmp Close Sts - Open
DA Dmp Open 5ts - Open

.

»

[HUMV Open Cmd - 0 % |

|5A 2/3 Static SP: 1.10 in/wc|

| panse-75.00% |

[ 5A /3 static: 1.10 infwc]|

[ paH-B4.0%RH |

Located in

| Final Fit Diff: 0.35 infwc | | SF Static 2.54 infwc |

Corridor A11168

[ HEPA Fit Diff: 0.00 infwc |




Graphics - Patient Room

Pavilion A - Room A12235 Served by AHU BT-121AE

| Flow Alarm - Normal _ | | Flow Alarm - Normal |

|  CFMSp- 430 cfm | _ | EACFMSp-350cdm |
| CFM - 430 cfm | DAT - 57.2°F | [ EACFM-350cim |

HWV Open - 0 %

AHU DAT - 54.9 °F

Radiation Heat

|Room offset - 80 cfm | | RADHeatValveCmd-0% |

|Occupancv - Occupied

|Room offset SP - 80 cfm | | RAD Heat Valve Offset - 0.0 °F |

L .

|
|Zu-ne Temp - 69.2 °F |
|zone sP - 65.0 °F |
|
|

| cooling SP - 66.0 °F

|Heating SP - 64.0 °F




Graphics - Plant CWS

Fllistsr SB. | [Flotor D0 | Floor 0l Flistor 2 | Rses | Mech Room |
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e 1
-
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4114.7 gal/ min
RTN: 52.30 °F
Sup: 42.90°°F

Malke Up Waber Fliw

Bypass

Make Up Water

Morth Flow

=
Supply Pres: 5.8 psi
South Flow * | | Rekum Pres: 56.1 psi
| [ambe st

=3

Temp: 54.8 °F | 5
T
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raphics - Storm Water Harvesting

OAT -62.1 °F

- CUP Make Up Click Here Far CUP
Enabled Wet Well Level Conductivity Level Pit Level el
Auto Mode [ 9.25 ft 1102.9 us 109.07 in ICUP - Chillers  (conce

Setpoint Adjustment

[

Lérveel Alarm SP 1700.0uS

Gallons Tetal .
Wet-Well High Level SP BOR 1311686.0 gal
Flow Meter GRM __ =
Wet-Well L Level 5P S0f ~
R -
75874 gal/min | chijer§ Enable

Pump MAX SPD 5P B.Of b o ]

Tecw {1 [oesw]
Lo P A 59

Pump 1 Man. CMD Pump 2 Man. CMD
[ oFf | [ |
Marual Pump 1 SPDCMD  Manusl Pump 2 SPD CMD
0.0 % 0.0 % owe
| | | To Towers I Crters Enaie I Criter2 Enatie I i3 Enctie
[Pump 1 Freq. -0.00Hz| [ Pump 2 Freq. - 0.00 1z 3 [Emersr][ or | (Emans][ or | [Ewr 7700 |[_Bothcome |
P P P
| Conductivity Flash T == =
Enabie | Pump | _
Cionvel, Fhush Enaibshed Lead Pumnp —
Pump 1 Seal | | | P2 | 1 PMP L CMD PMP 2 CMD PMP 3 CMD | PMP 4 CMD PMP 5 CMD: PMP & CMD
Leak Alarm Cond. Fheth Gal. Accum. Pump Rotate Interval Tetal Blowdown off off Makeup ENA Sump Setpoint  EFF Cond SP o | | Con ][ o 1) o ]
PMP 15T PMP 2 5TS r [ Ename | [ 760F | [ 7600 | PMP 3 £TS PMP 4 ETS PMP 55TS PMP 65TS
Pump 2 Seal | 0.0gal | [ _sesoonr | Tobroin o o ikeup Flow Simp Vs Fasdcorass Co ] on on on
Cond. Fhush Gal. SP ing Rotate Time I!il -56.3 gal min | [0 [ 7so0F ]
Makeup VLV SumpiTemp.  Sump2Temp.
[ S000.0 gal | 165.7 hr | [asw ] [ ma® [ msiw |
Conductivity VED Detaib [ ‘ Sump 1LVL Sump 2 LVL
2 | Sump Lvl Diff Mlarm !

NS 024

APRIL 15 -17 | ANAHEIM, CA




Graphics - Energy Management

Electrical Distribution Event
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h high volta beft
T

1 Outof Servioe

Nermally Open | Backup

Energized { Normally Closed

High Reading [ Possible Tssue

(@
(@
]

(@

0 Amps [ Pissible Tripped Breaker

Sub-Station 1 Main 1

Main

1-1

1-2

134

141

Current 3 Phase AVG : £28.0.4

‘Current 3 Phase ANG : 69.0 4

‘Curmeant 3 Phase AVG : 108.3 A

Current 3 Phase AWG: 38.0A

‘Current 2 Phase AWG : 4.0 &

‘Current 3 Phase AVG : 2.0 A

‘Current 3 Phase ANVG : 4.0

‘Curment 3 Phiase AVG : 803.0A

Current 3 Phase AVG: 0.0 A

‘Current 3 Phase ANG : 30.0A4

‘Current 3 Phase AVG : 0.0 A

o B i

Sub-Station 1 Main 2

1-54

1-56

1-5C

1-6

1-7

18

1-8

142

‘Cumeant 3 Phiase AVG : 342.0 A

‘Current 3 Phase ANG : DA

‘Current 3 Fhase ANG : DA

‘Current 3 Phase ANG : DA

Current 3 Phase AVG : DA

‘Current 3 Phase ANG : DA

‘Current 3 Phase ANG : DA

‘Current 3 Fhase ANG : DA

‘Current 3 Phase ANG : DA

Current 3 Phase AVG : DA

‘Current 3 Phase ANG : DA

‘Current 3 Phase ANG : DA

Current 3 Phase AVG : DA

‘Current 3 Phase ANG : DA

] 18] &[] 8] (8] &) 8] 18] &) 8] ] 8]

Sub-Station 3 Main 1

Current 3 Fhase AVG: 3TR.OA

?]

Currant 3 Phase ANG : DDA

Current 3 Phase AVG - T4.0 A

Current 3 Phase ANG - 40.0 &

Current 3 Phase AVG: 30.0A

Current 3 Phase ANG : B.0A

Current 3 Phase AVG: 216.0 A4

Current 3 Phase AVG : DA

(81 °] 18] 181 &) 8] [9]

‘Current 3 Phase AVG:3.0A

‘Current 3 Phase AWG : 6.0 A

‘Current 3 Phase AVG: 39.0A

‘Current 3 Phase AVG: 61.0A

‘Cument 3 Phase AVG : 10204

‘Current 3 Phase AVG: 29.0A

Current 3 Phase AVG : 113.54

‘Current 2 Phase AWG : 0.0 &

@]
@
@]
@
@]
@ |
?]
?]
?]

Current 3 Phase AVG: 414.0 4

Current 3 Phase AVG - B3.0 A

Curmrent 3 Fhase AVG : L4.0 4

Current 3 Phase ANG - 43.0 &

Current 3 Fhase AVG: 195.0A

Current 3 Phase ANG : DDA

%] &) 18] ] 1% 8]

Currant Status:

y

[ save | woe § and your ame at the beginning of each entry.
7 JOHN DOE) o gave text,

UEM Personnel Contacted

OSteven Huahes Contacted OSteven Onsite

O John Nord Contacted COJohn Onsite
C/Ron Mercer Contacted CRon Onsite
C'Brian Pippen Contacted CBrian Onsite

COMike Onsite
CBritnev Onsite

O Mike Duffy Contacted
CBritney Ragland Contacted

Customers Contacted

CDerek Crouse CAndrew Blues

O Phil Tackett OScott Gelsinaer



Graphics - Energy Management

Sub-5tation 1 Main 1 Message Board

A

B | omampte KON 58] ush smve bt vt bk
Maan Canmenit 1 Priass MG 4290 A [l arrent: entms -
UEM Personnel Contacted

v [ e '—] Steven Huahes Contacted Steven Onsite
12 | Corment 3 Prase b : 30a 1A i | lohn Nord Contacted lohn Onsite

Ron Mercer Contacted Ron Onsite
134 [ comemirnsemc-30a @ | ki i - :

Brian Pippen Contacted Brian Onsite
138 | Coment 3 Prase AVG: 404 i) | Mike Duffy Contacted Mike Onsite
1ac | Cament 1 Phane VG 10A @) | Britney Ragtand Contacted Britnev Onsite
140 | L 3

Customers Contacted

142 [ Comentaprasewvs anon @ |

Derek Crouse Andrew Blues
-4 | Dorrent 3 Prune AV 004 o | Phil Tackett Scott Geisinaer
45 | Curtert § Phane G- 004§ |
141 | Cominl 1 P A5 004 ) |

-

E!E.-Ir | s | el s nasse ik e besgenrensy of sach snkry.
Ns !O t f‘ = [ it | JOHMN DOE) P s Buobbins b sive liak

POWER OF PARTNERSHIP




Graphics - Energy Management
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Main Admin SWBD1
Main Adrmin SWBD2Z

Ezra Gilis

Gartbom Buirss and Eotmomics 21
Garthtm Buinss and Ectntmics 32
Miller Hall

MIK Library

Maxweell Place

Jewell Hall

Blazer Hall

Gabetouse

Maxwell Place Garage

Luseilki Litthe Library
Singletary Center for the Arks 21
Singhetary Center for the Arks 22
252 E Maxweell St

206 E Maxweell St

Bingham Davis House

Raymond F. Betts Houwse

German House and Cultural Center
Buwernan's Den

Common Weakh House

Sarah Bennett Holmes Hall £1
Sarah Bennett Holmes Hall £2
Celona Belle Mathews Boyd Hall
Hardymon Comm Building

Jue Craft Center Basketball Training
Davis Marksbury Building

Wildeat Coal Ludge

Gattom Student Certer 71

Gathom Student Ceriter 22

Gatton Student Center 73

Gathom Student Ceriter 24

Gatton Student Center 15

Gatton Student Cernter 26

Energy Total

12759156, 25 KW-hr

G211 5526, 00 KW-hr
1533138, 75 kKW-tr
1526507300 KW-hr
17437610000 KW-hr
12691955, 00 KW-hr
245451 6. 25 kW-hr

5316252 kW-hr
204555.06 KW-Hr
BEESE5.31 kW-hr
B9E161.38 kKW-hr
1260016, BE KW-hr
2135500, 0 KW-hr
1557 7346.100 kW-hr

13043502 00 KW-hr
1062174400 kW-hr
SOO070. 62 KW-Hr

332586.41 kW-hr
1165867, 25 KW-hr

I75TEIS. 25 KW-hr
1081043 8. 00 kK'W-hr
ZET01 1. 25 KW-hr
3406272, 00 kKW-hr
1336607, 30 KW-hr
1542056, 50 KW-hr
BE0S505. M0 kKW-hr
1292301 5. 100 kW-hr
2020925, 13 kKW-hr
132EFH6. 12 KW-tr

0.97 pf
.08 pf
094 pf
.56 pf
-0.93 pf
1.00 pf

0,86 pf
0.95 pf
0.99 pf
0.08 pf
0.90 pf
002 pf
0.97 pf

.07 pf
-0.86 pf
0.90 pf

0,06 pf
0.92pF

0.81 pf
0,96 pf
0.98 pf
.96 pf
1.00 pf
1.00 pf
0.97 pf
0.97 pf
1.00 pf
1.00 pf

147.00 kKW
13, 00 W
256.00 kKW
190,00 kW
156,00 kW
Z1. 00 kW

25,03 kW
59,10 kKW
16 0 KW
147.57 kW
181.58 kKW
22,00 kW
211.00 kKW

156.00 kKW
13100 kW
B.00 KW

16.44 kW
2140 kW

124.43 kW
198,54 kW
57.47 kW
A2, 00 kW
&0 86 kKW
50,27 kW
234,45 kW
333.53 kW
50,65 kW
63.67 KW

224,604

415, (0 A
3200 A
BEL. 00 A
SB6. 00 A
ASE. 0 A
6500 A

103.42 A
215.95 4
4500 &
17253 A
216.25 4
000 A
SO, O A

A6E. b0 A
410,00 &
24.00 A

3EA1A

37500 4
22718 A
50,04 &
052 A
124.77 A
180,714
323,524
432,654
168.12 4
ZBB.BE A

151,22 4

425,00 A
4500 A
627,00 A
G10.00 A
538,00 A
56,00 A

108.42 &
154.13 &
58,00 A
185.52 A
226.85 A&
65,00 A
BO02.00 &

42200 A
419.00 &
X200 A

55914

413.96 &
238.37 A
261.37 &
T4.77 A
11181 4
124.62 &
ZBL.58 A
432.65 A
124.87 &
24409 A

175.124

432,00 A
20,00 A
563,00 A
S538.00 A
525,004
45,00 A

G434 4
125,154
34004
176.44 4
2IR.T6 A
71004
585,00 A

425,00 A
412,004
23004

48.48 A

I7LS0A
251599 A
268.06 A
8. 104

SLI0A

109.05 &
I7L104
39206 A
17557 A
23709 A




Graphics - Energy Management

n L [T, h: ﬂ-'.T = {‘L-'- ¥ TrERE
rea 1 Building Power Meters e S QE

Emergy Total Power Factor Power Total Fhase A CuorrentiPhase B Current| Phase © Corrent

Building Mame

0009 | Patberson Had 137915615 k'W-hr B0 pF 7412 kW Y3460 A 19132 A 175,13 &
0012 | Blaxer Diving

0015 | Mermerial Colsum

0021 | O Eegineens Residesme

0022 | Fine s Gusgnol STLIT6.00 KW-he 057 pf 147,00 kW 41500 A 425.00 A 47200 A
0024 | Ladferty Hal 153313825 KW-hr -5 pf 13,00 kW IZ00A 45.00 A 900 A
0025 | White Hal 15269073, 00 KW-be B3 pf 256.00 KW BEL00 A §27.00 A BE1.00 A
0027 | Patbersos Office Tower 31 178376 10,00 KW-be 5% pf 199,00 kW SE6.00 A S10.00 & S36.00 A
[ e Oedli carea Mllra T =1 4 REL IS feh L e - I L e R STl Sl & La-0-e ESE MmN A
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Contact Information

Bobbie Tincher
University of Kentucky
Utilities Systems Manager
Roberta.Tincher@uky.edu
859-323-6012
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