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... to value
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But ...what drives value?

» Openness & flexibility

 Security by design

* Investment protection

» Breaking up silos

« Cross-functional logic

« Actionable insights

* Increasing uptime & efficiency
 Single source of truth & data lake

@ Niagara enables the path to Smart Buildings TRIDIUM
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Customer Success Stories

Tridium Case Studies
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Reference Project - Wawa Wawa

e convenience grocery store & fueling station chain retailer
« 800+ stores in US; 500+ that sell gasoline

* variety of operational technology (OT)

« HVAC, lighting, refrigeration, food preparation, access

control, utility meters, fuel-tank monitoring, fuel
dispensing and car-wash irrigation

(NF ‘ i
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Partner: HVAC Concepts (www.hvacc.com)




Reference Project - Wawa Wawa

« maximized operational efficiency and profitability

« energy management and benchmarking

« reduced downtime through automation of fault detection
« preventive and predictive'-maintenance support

* maximized customer experience

(NF ‘ i
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Partner: HVAC Concepts (www.hvacc.com)




Reference Project - Whirlpool Whirlpool

» Whirlpool's Benton Harbor data centre
 data centre’s biggest drivers are uptime & efficiency
« urgent need to prevent single point of failure

« multiple generators, transfer switches, sub-stations, UPS
and battery systems

- multiple chillers and CRAC units via different protocols

NE ) !
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Partner: ControlNET, L.L.C. (control-net.com)



Reference Project - Whirlpool Whirlpool

 centralized controls system for 15 types of equipment

* integration of multiple protocols (BACnet, LonMark &
Modbus) from multiple vendors

 easier to plan and conduct maintenance on power system
« 24/7 monitoring for alarms by third party

* proactive maintenance and rapid response to alerts

P oy
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Partner: ControlNET, L.L.C. (control-net.com)



Reference Project - University KL 73 gusesssr
e BACnet Building Controller (B-BC) certification

« AMEV profile AS-B (Automation Station, extended version)
attestation

« centralized energy mgmt. and control of heat power plant
« control and monitoring of 31 buildings with district heat

 PLC-based management of 30 MW heat and power plant

L~

NE ) &
254 TRIDIUM

Partner: PGA Automation (pga-automation.de)



Reference Project — University KL 77 ey
e seamless integration of data
 user-friendly visualization

* more efficient operation of the entire campus

 future-proof and extensible and scalable system

TRIDIUM

Partner: PGA Automation (pga-automation.de)
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Customer Success Stories

Phoenix Contact Case Studies / Reference Projects
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Speaker Intro: Deepan Patel

 |Industry Manager Infrastructure at Phoenix Contact, UK

« over a decade of experience in Controls
Industry &
» strives to develop the exposure of Phoenix y B
Smart Building solutions
» graduated from QMUL BEng Computer K A
Systems Engineering & Postgraduate OGN
In Project Management CONTACT
@ TRIDIUM




Speaker Intro: Tino Zander

iFJ%malytics product family based on Niagara Framework
23

Int. Business Development at Phoenix Contact, Germany
engineering degree in IT & Communication
Two decades of experience in BMS

Project Mgmt. for Horburger AG, Germany

developed new business area in building
automation based on Niagara Framework

Changed in 2023 to Phoenix Contact
international marketing and sales of

PHCENIX
CONTACT
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Data Center North London - Requirements

« Downtime on availability
» Panel sizes ever increasing

* Integration of multiple gateways costly,
i.e. Ethernet switches for IP Routes, etc...

* Multiple vendors, communication over
different protocols not harmounous

@ ‘ i
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Data Center North London - Benefits

* Improving uptime / reducing downtime

« Niagara has assisted in providing Data
Centers with 500KW with 60+ days

without any downtime
» Resilient network design: Tier 3 N+1

Network between outstations/MCCs
and Building BMS network server

» The Niagra Platform is a more dil
versitile platform for use in Data Centers [~

@ ‘ i
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Data Center North London - Benefits |

» Niagara has played a vital partin its
programming capability to reduce
Sites energy usage by 20%.

* Phoenix Contact ILC2050 Niagara
controller compliments its
counterpart by offering flexible
connectivity with up to 63 |0 Modules

@ ‘ i
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Data Center North London - Benefits ||

« Niagara monitors and controls several
cooling systems focusing on the DC
becoming self sustainable

» Hyperscale data centre is designed to be
able to provide 100% free cooling
throughout the year

* Due to Niagara the customer managed
to improve their PUE from 1.67 to 1.05

* Phoenix Contact UPS Solutions to offer |
(s power reliability TRIDIUM




Loughborough University

Sustainability / Decarbonization

@ TRIDIUM



Loughborough University - Pains

-\-
ol

« Old legacy system since 1980's

« Windows platform software
support coming end-of-life

150 Outstations

 Qutstations in some sectors were
having availability issues for HVAC system

 Failing outstations causing issues for tenants,
etc...

l NE J

Schneider Sachwell 2000 “’
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Loughborough University - Benefits

* Niagara is fast becoming an industry
standard adapted with many
installations throughout the world

» Open System, which allows the
university to freely program the
system and gives training options
for the universities own
Engineers and Technicians

l/ - ;\}
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Loughborough University - Benefits

» Minimised downtime during hardware e
changeover to Phoenix Contact as B
backplate design

« Temp. Monitoring improved
throughout building reducing
waste to 5%

» Energy efficiency increased up to
96% throughout site ot
* Niagara enabled multiple protocol Etes

(xe) integrations without gateways i gy
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Building Bad Pyrmont

Phoenix Contact
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Phoenix Contact - Bad Pyrmont CONTACT

Niagara Framework enables
the way to climate neutrality

= =
= T

25 TRIDIUM

Phoenix Contact Office in Bad Pyrmont

——




Holistic approach with Niagara CONTACT
amr
* Niagara Supervisor A
~50k data points _ P o ol

« 83 Niagara Controller
~72k data points

23 TRIDIUM
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Central Dashboard - Full Overview [3

PHCENIX

CONTACT

Nachstes Release (geplanter Rollout)

Kommentar

Aktuelles Release

abgelost
abgelost
abgelost
abgelost

seit letztem Reboot

Ubersicht > Bad Pyrmont ) Infrastruktur ) ILC20508BI Versionstibersicht
Releaseinformationen
Releasename Versionsnummer
Emalytics v1.7 N4.10.1.36
Emalytics v1.8.2 N4.11.2.18
Emalytics v1.5.2 N4.9.1.30
Emalytics v1.4.1 N4.9.0.198
Emalytics v1.2 N4.8.0.110
Emalytics v1.1 N4.7.110.32
Bad Pyrmont
1LC205081 ¥ Blol Framework Vi Ubersicht der BloT Framework Versionen CPU Ausl
D_G012_KG_ZLTUV1 va112.18 I "
3
D_GO011_KG_ZLTUV1 v4112.18 T g
D_G010_KG_ZLTUV1 v4.112.18 Yo i w
D_G004_KG_ZLTUV4 v4.11.2.18 v48.0110 § 70
D_G004_KG_ZLTUV3 v410.1.36 Y«
v4.100.154
D_G004_KG_ZLTUV2 v4.10.1.36 50
D_G004_KG_ZLTUV1 v4.10.1.36 i
D_G004_KG_NSHV_Energy  v4.10.1.36 o
D_G004_KG_NSHV V411218 »
10
D_G004_KG_ELTUV2 v4.11.2.18 v4.10.1.36
o
N _AMA KR FITHIVE A wA AN N 154
Hardware Revisions ILC2050BI Total Physical Memory (RAM)
HW-Revision 06 1027456 kB RAM
1023920 kB RAM
HW-Revision 05
HW-Revision 01
HW-Revision 03 507648 kB RAM

NF
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ILC20508I - Durc

Free Physical Memory (RAM)

Free Physical Memory - RAM

700000

600000

500000

400000

300000

200000

100000

CPU Auslastung ILC2050BI - letzte 15 Min

CPU Auslastung [%]

ILC2050BI license points - some datasets are not up to date

# of lisence points

2400
2200

System Uptime
©7 days. 23 hours, 11 minutes, 24.202 seconds
881 days, 5 hours, © minutes, 42.227 seconds
85 days, 2 hours, 27 minutes, 26.955 seconds
24 days, 2 hours, 54 minutes, 41.270 seconds
79 days. 4 hours, 52 minutes, 22.608 seconds
70 days. 21 hours, 35 minutes, 37.144 seconds.
184 days. 20 minutes, 14.047 seconds
80 days. 6 hours, 2 minutes, 6.450 seconds
80 days. 5 hours, 51 minutes, 1.683 seconds
80 days. 5 hours, 38 minutes, 50.772 seconds

A7 Azuz B haues 27 mintes 1010 samands

ILC20508!
D_G001_UG_ELTUV1_Energy I
D_G002_20G_2ZLTUV3_1
D_G002_EG_ELTUV2
D_G002_EG_ELTUV1
D_G002_EG_ELTUVI_3
D_G002_EG_ELTUV1_2
D_G003_UG_ZLTUV3_Energy
D_G004_30G_2ZLTUV41
D_G004_40G_ELTUVS0
D_G004_40G_ELTUVS1

N_G004_40G EITING?

ILC20508I - licensed and used data points - total

TRIDIUM



Primary Assets CONTACH

Ubersicht » Bad Pyrmont > Gebiude 4 > G04-KG ) Regenwassernutzung Anlagenbedienung
~ Werte
Bezeichnung Wert
units=utliter;L:
(@ Facets (m3):*0.001;|precision=i:1|min=d:-
inflmax=d:+inf
we Out 14.0000L
\/ v |
sph:sc:r;g Spal- R ~  Wetterdaten ‘
RW aus '°'<§‘Z)nggw fliche Bezeichnung Wert \
Magnetventil Stadtwasser == Out 51°C |
Pa799m® 1591 mf Sl ol
LSS ~ pumpe 001
etk Bezeichnung Wert
O Alarm Normal
) Automatikbetrieb Ein
© Betrieb Ein
() Betriebszeit 8.384.3 hr
() Betriebszeit akt. Tag 0.0hr
) Deaktiviert Aus i
() Drehzahl 0,0 /min l
) Handbetrieb Aus !
() Schaltzyklen 61.982,0 ‘
) Storung Normal ‘
P R T A Kz |
2 Y
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23 TRIDIUM
Phoenix Contact Office in Bad Pyrmont



Secondary & other Assets CONTACT

= PHOENIX CONTACT Electronics = PHOENIX CONTACT Electronics = PHOENIX CONTACT Electronics memes )
Anzah' dor ‘Anzahl der Anzahl der Anzahl dar Tur: Tur:
Beleguigen Bewqurgen {Heuts) Belegungen (Heute)  Belegungen (Gesien) Geschlossen Geschlossen
o2 T /2 .
door_command no command o
mode_command no command o n n
i X a a —
I 12
4 5 g g [0)
A : \
g8 Bl
3 / 9 ° /7 — ——
Anzahi cer Arzanl der
Belagungen Belegungen

— W

27 28

7817 89.17 9917 109,37 917 12017 13.9.47
DRS - aufen DRS - innen Atrium Innenhof

Anzahl Anzahl Anzahl Anzah|

Obersicht > Bad Pyrmont > Gebiude 4 > GO4-EG Obersicht ) Bad Pyrmont ) Gebude 4 ) GO4-EG
Medentechnk

ot - Ocscriptan Value

© Bdepngstons oot

© et 19-A0r-2023 1800 U
© Ongvissor Torares Loss Ada

© suruer 19-A0r-20230800 U
o T Harree Messe Oebegationen
~ Besprechungeraum 001 { Pofesor

~ Besprechungeraum 001 | hachtce

Owscription Vidue
O Ausgangerperat 270°C
© sosmeioianes o R AR
© L i B e w e
et © ettt - a
© Felemeiang Mo ermors © Aktuete Louestivke. ox Q
© Lampertebensder 50000 O Sl Clickshare. ovin Signal Q
B Uebensder 446200
& . a
~ Basprochungsraum 001 | lalousie Q
Oxscrition Vidue. Q
© Housiddhe a0% Q
© Kipwirkd 0% Q
Q
Q
Q
Q
Q
Q

=5 =
o e ——
@ 8 W ® = @ a & e — o
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Comfort & Wellbeing
e

g

PHOENIX CONTACT Electronics

Meldungen Daten Milchtemp.

timestamp_unix - 1613640886

26,06.18 - 00:00:00 - 02.07.18 - 23:59:59

timestamp : 2821-82-18T@9:21:22+80:00

BO
country : Germany i
site : Bad Pyrmont ‘ W
s
60
50
v rooms {42} 40
v 04 0.0 01 {10}
30
Erpld
20
11353
Type
10 50005
Firmeware-Version
V] 2,6.5.431
floortype : DoBo - Naturstein Status
i . - 27.06.18 28.06.18 29.06.18 30.06.18 01.07.18 02.07.18 i
description : Bewirtungskiiche Caterer nline
) ) B Cappuccing M Espresso W HW Pott Signal-Qualitat
cleaning done : L <alce W HW Tasse W Latte Macchiato W Milchkaffee 12 ven 15
cleaning_required : [ fzlse W Pott Café Créme B Pott Choc B Tasse Café Creme Letzte Daten )
222 n0 {18} \ Tasse Choc 3 03-Jul-18 10:39 AM MESZ
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Energy Dashboard CONTACT

Ubersicht > Bad Pyrmont ) Energiecockpit

2023 9_Kennzahlen Dashboard Standort Bad Pyrmont
Strombedarf Erdgasbedarf CO2 Emissionen
Der Strombezug ist auf "griinen"-Strom umgestellt und damit CO2 neutral. Der Bezug von Erdgas ist durch Zertifikate auch CO2
937.935 kWh 2.629.488 kWh 1.249.260 kWh 4.152.832 kWh kompensiert und wird daher mit O angegeben. Dies dndert jedoch nichts an den Zielen des Unternehmens den realen CO2 Aussto
Strombedarf March Strombedarf 2023 Erdgasbedarf March Erdgasbedarf 2022 auf ein Minimum zu reduzieren.
‘ -5.44 % diff. zu Monat Vorjahr ‘ -6.67 % diff. zum Vorjahr ‘ -19.67 % diff. zum Monat Vorjaht ‘ -9.94% diff. zum Vorjahr
834.50 t 481.30t 9.50t
Strombedarf March 2023 zu March 2022 Vergleich aktuelles Jahr zu Vorjahr Erdgasbedarf March 2023 zu March 2022 Vergleich aktuelles Jahr zu Vorjahr C02-Einsparung durch Kompensation aktuelles Jahr CO2-Einsparung durch Kauf von Gkostrom COZ:EpaI BUFEh Easnartve EeALRRING

Energiebedarf Standort Bad Pyrmont/ Strombedarf 2023 Energiebedarf Standort Bad Pyrmont / Erdgasbedarf 2023

€ 01.02.22-31.0323 ) € 01.01.22-31.1223 )
® Bezug Energieversorger @ BHKW 1agenitor @ BHKW 2avus @ PV-Anlage ® Gaszihler Agenitor408 @ Gaszahler Avus500plus E02-Khepeasition i Gas €O2-Elnsparungen durch Okostrom CO2-Einsparungen durch fegencrative Energlen
= 1200000 & 1.600.000
z f—
= 1000000 | g — - £ 1.400.000
. | 1.200.000
800,000 =
1.000.000
600.000 800.000
400,000 600.000
400.000
200.000
’ 200000 (N BN B B R R B R | =
o 0
3/22 4/22 5/22 6/22 7/22 8/22 9/22 10722 11/22 12/22 1/23 2/23 3/23 2122 422 6122 8/22 10/22 12/22 2/23 423
Datetime axis
Druckluft Energieziel ‘Wasserbedarf
Energieziel
149 % 38.14 % ) 1.124 m® 4.150 m*
Druckluftleckagerate Erreichungsgrad vom Energieziel 736,453 kWh Am Standort Bad Pyrmont sollen bis zum Jahr 2025 Wasserverbrauch March Wasserverbrauch 2023
durch Energieeffizienzmafnahmen 736.453 kWh
Strom eingespart.
-1.32% diff. zum Vormonat a2 * " -39.60% diff. zum Vorjahr -11.43% diff. zum Vorjahr
‘ 38.14% of 100% Letzte durchgefiihrte EffizienzmaRnahme:
Vergleich aktuelles Monats zum Vormonat Abhangig von e Arbei entfernt Vergleich aktuelles Jahr zu Vorjahr Vergleich aktuelles Jahr zu Vorjahr

‘ Energieeinsparung: 3322.37 kWh
® Kosteneinsparung: 729.26 €

Melden Sie uns ihre EffizienzmaBnahmen die zur
Zielerreichung beitragen HIER!

| CEB |

| MaRnahmen anzeigen |

NF L
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Generation, Distribution & Control CONTACY

e 4 = PHOENIX CONTACT Electronics meme ) e -]
( = N e N e B = =
3 i (o = :
- - [ o ) .
L/ = A A 5
- L=l L=l o N
18 W iassziwn 19  sessiwa 19 msig 19 2030tm

Comsicht ) B Pyrmont ) ifrsrubtur 3 Verscepunpanets Srom Dnericht > B Pyrmant ) Wfrastubtur ) Versorpunginets Kite

8114 kW

i

i aasomine
{I?I'Ylsuwv

Strommix ss10a

. Eigenerzeugung
M sezugeww

Nets Ak
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E-Mobility - Load & Flow Control

PHOENIX CONTACT Electronics

PHCENIX

CONTACT

Green E-Mobility Charging

e =

Summe Wirklsistung +- 63,3 KW ° ——=—=

Ertragsprognose heute max 174.2 kW-hr (-] “_“‘-

Ertrag heute 4B7,0 kWehe ° ‘_-

Ertrag Vortag 689,0 kW-he [+]

Erirag Vorwoche 3628,0 kW-nr o >

Erirag Vormonat 15336,0 KW-hr [+]
Leistung 00kW [«
Aktueller Ladezustand {null} @ del (]

63,3 —Q— -4 +

Status Laderegler inks  Battane vol
Status Laderegler rechts  kein Fahrzeug
Leistung Ladestation 0,0 kW

Strom Ladestation 00A

o000

External(EVU) 1055 kW o
Eigenerzeugung 3865 kW (<]
Stromverbrauch gesamt 4921 kW o

5
23
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Daten
anbieterseitig
noch nicht
bereitgestelit

TRIDIUM



Production Facilities Thermal Mgmt. [Desaa

Bl Jorshel L DL L <

Facility Management powered by Emalytics

PXCE Bad Pyrmont v Gebaude 3 v Kunststofffertigung v Energie_SGM021 v

k. -
PO RGHIEGDOOIEO :

Facility Management powered by Emalytics

SGMO5 PXCE Bad Pyrmont v Gebaude 3 v Kunststofffertigung v Energie_SGM010 v

PRODUKTION

v

SGM10 SGMo7 SGMO06
SRODUKTION PRODUKTION WARTEN AUF
RUESTEN
SGMO09
PRODUKTION

I SGM17 ' SGM16

Energie_SGMO010 x . ' ‘ ‘

SGM11
PRODUKTION

KuFen_Aniss GO3  Rest Vebrauch Geb3 n %

Kunststoffspritzmaschine:
SGMO010

PRODUKTION PRODUKTION

SGM25

PRODUKTION

SGM23

PRODUKTION

SGM24

PRODUKTION

Verbrauch aktueller Tag 147 530 W-hr Maschine Engel ES 650/80/150
=" Verbrauch Vortag 287.948 W-hr Status PRODUKTION ‘

Verbrauch aktueller Monat 2.197.568 W-hr Auftrag 0030076147130010 I
Verbrauch Vormonat 5.291.740 W-hr Artikelnummer 9704569 :ﬁ:fu
Verbrauch aktuelles Jahr 19.144.578 W-hr Materialnummer 9021402
Verbrauch Vorjahr 0 W-hr Menge 28800.00

Ausbringungsmenge 4888.00

Ausschussmenge 108.00

NF R
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Paris conform: Path to Net Zero!

Dashboard

CO2 Betrachtung

Szenario
1 2
°C

Paris konform

Baseline
1 6
oc i ,

Paris konform

Emissionen pro gm: Emissionen pro gm:
19 kg/m? 0 kg/m?

Die Baseline zeigt die CO2 Emissionen im Startjahr der Berechnung. Das
Szenario zeigt die CO2 Emissionen nach durchgefihrten Mafnahmen im Jahr
2100

KPIStrom / Gebaude 2

— Stromverteilung GO4 / aktuell
8 W/m*

52 Ist Leistung
829 kW 280,3 kW 34,5 kW
MAX Leistung Eigenerzeugung PV
iT iM 1)
2008 kWh | -146 kv
- Heute - Gestern 2803% von 1000 kW 17,25% von 200 kW
Bezogener Strom/ letzten 7 Tage 5 s

< 13.0423-19.04.23 )
@ gesamt Wirkarbeit+

2.800

[kW-hr]
88888888

134.23 14423 15.4.23 16.4.23 17423 18.4.23

Zeitachse

2 Bezogener Strom /letzten 7 Tage
€ 13.04.23-19.04.23 )

2
'3

Buero @ gesamt Leistung

Wert: 63,8 % 220
200
180
160
140
120
100

[kw]

IST Kilteleistung

10.38% von 500 kW

80
60
40
20

0

Versorgungstechnik 13423 14423 15423 16423 17423 18.4.23 19.423
Wert: 36,2 % Zeitachse

NF
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PHCENIX

CONTACT

51,9 kW 63,8 kW

IST Wairmeleistung

12,76% von 500 kW

Kalteleistung / letzten 7 Tage 2
< 13.04.23-19.0423 )

® WMZ101_Ring_Kalt_Leistung ® WMZ107_Laden_Kaeltespeicher_Leistung

60

[kw]

50
40

30

» i =
10

134.23 14423 154.23 16.4.23 17.4.23 184.23 19.4.23

Zeitachse

TRIDIUM
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All Electric Society Park

Phoenix Contact
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All Electric Society Park - Vision CONTACT

» Phoenix Contact headquarter Blomberg
« Niagara Framework is part of high-tech sector coupling

23 TRIDIUM

Phoenix Contact All Electric Society Park in Blomberg, Germany



From Vision to Reality CONTACT

« Niagara Supervisor for visualization

(”N? ~ T
23 TRIDIUM

Phoenix Contact All Electric Society Park in Blomberg, Germany



Pavillon CONTACH

» Niagara based building
automation enables smart
building

» Electrical power distribution
« Thermal power distribution

« optimized flow of renewable
energy

( NF \\\ :
\ 23 ) TRIDIUM

Phoenix Contact All Electric Society Park in Blomberg, Germany



Interactive Focus Areas CONTACE

iotn e TS ‘.\\‘

ﬂ Power Storage
Power-to-X
l[l s Thermodynamic Center

@ Substation |
v

@ E-Mobility

TRIDIUM
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Green Energy CONTACT

« 200.000 kWh
 Solar panels
» Solar paving stones

 Wind trees

03 ) TRIDIUM

Phoenix Contact All Electric Society Park in Blomberg, Germany



Niagara enables Sector Coupling CONTACK

‘ Ice Storage

‘hllllllllllll

|

@ 1
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Invitation to All Electric Society Park GIESsas

« AES Park opens from September 1st, 2023
Free public visit from 7am to 9pm ©

= —
‘I.!E!ml.

migﬁﬁﬁﬁiwjﬁa |

TRIDIUM

Phoenix Contact All Electric Society Park in Blomberg, Germany



‘w‘/ NF \

Let's recap and summarize

Driving Value with Niagara

TRIDIUM



Summary & Take Away
niagara‘t .

e is an extremely capable and flexible product

« enables a broad range of open and scalable solutions
* is much more than a pure BMS application

e can be used as loT Middleware & data lake

» enables value and sustainability in various projects

25 TRIDIUM
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Thank you very much ...

FRANK BLUMENSATT
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frank.blumensatt@tridium.com

+49 160 530 22 05
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Speaker Intro: Howard Gray

 Director, Business Consulting & Practice

Lead Sustainability & Climate Change
Advisory at CGI

» drives pathways towards net zero

« over 25 years experience in utilities,
property management, hospitality,
agriculture and manufacturing

23 )

TRIDIUM



NF
CONNECTING
THE WORLD




