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Quick Facts about St. George Campus

* Founded in 1827 (197 Years old)
e Canada's largest University

* Composed of 130 buildings
e (totaling 14 million sq.ft)

* Located in the heart of Toronto, Canada
* Bloor Street, Queens Park, College Street,
Spadina Ave

* Nearly 100,000 people learn, work and conduct
research




Fun Electrical Facts about St.
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The CED is the Fifth largest Customer for
Toronto Hydro-Electric System Limited (THESL)

Over 70 substations on campus

High Voltage Distribution 4.16kV, 13.8kV,
27.6kV (some satellite locations).

Low Voltage Distribution 600V/347V,
480V/277V, 416V/240V, 208V/120V

From October 2022 to October 2024 the
Central Electrical Distribution (CED)
Distributed on average a demand 14.3 MVA -
22.3 MVA.
* This does exclude separately fed THES
buildings.



Fun Electrical Facts about St. George Campus

Natural Gas Cogen at CED that generates a

Largest transformer rating is a 4 MVA @ 13.8kV:4.16kV consistent ~5.5 MVA (up to 6.4 MVA).

(we have 4 of these).



Fun Electrical Facts about St. George Campus

* Power Monitoring Expert (PME)

* Monitoring a total of 334 Devices

QTY: 138 QTY: 101 QTY: 49 QTY: 25 QTY: 11 QTY: 2 . 15 Diff (T
PM8000 ~ PM5560 | PM7650 | ION9000 & ION8650 | ACCESS rerent fypes.
9610

6 other types compose the remaining 8 devices



Dashboard - Transformer(s) NRG Consumption and Load Profile
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Dashboard - Transformer(s) Load Profile
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1,000
950
900

850
800

133% Rating of TX

750
700
650

500
550
500
450

Apparent Power [K\VA)

400
350
300
250
200
150
100

50

= 009 - T1 & T2 Combined Apparent Power High (KVA) = 008 - T1 & T2 Combined Apparent Power Mean (KVA) = 009 - T1 & T2 Combined Apparent Power Low (KVA) = 009 T1 Apparent Power High (kVA) = 008 T1 Apparent Power Mean (KVA)
009 T1 Apparent Power Low (KVA) = 009 T2 Apparent Power High (kVA) = 009 T2 Apparent Power Mean (KVA) 009 T2 Apparent Power Low (KVA)

*  Transformer Load Profile

* High, Mean, Low Profiles to show

operating range

* Target Lines placed at 80%, 100%,

133% rating of transformer.

High
Mean



Dashboard - Transformer(s) NRG Consumption
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Dashboard - Solar Power Monitoring

0| o cormt Tomons D1 | oo o S —- == * Monitoring Photovoltaic Systems (PV)
: ‘ Solar Capacity across Campus -> 435kW Sustainability Annual

. - Report 2022
* Solar Capacity anticipate to double after UTL PV System
is Completed Sustainability Annual Report 2023
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https://www.fs.utoronto.ca/wp-content/uploads/2023/05/SustainabilityOffice-StGeorge-AnnualReport-2022.pdf
https://www.fs.utoronto.ca/wp-content/uploads/2023/05/SustainabilityOffice-StGeorge-AnnualReport-2022.pdf
https://www.fs.utoronto.ca/wp-content/uploads/2024/04/SO-Annual-Report_2023_final.pdf

Trends

Power Outage

@ = =
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2| | Aerospace (049) - Trending Load Profile . View- [ 4 hours 5 v & & & x
380 m  212.0KVA 049 - Apparent Power Mean
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* For quick data analysis (easy to setup)

Asesary puaiy.

*  Multiple PME device sources

* Checking for power outages

* Reviewing building demand, voltages, currents

14 11:00 PM 2024-10-15 4:00 AM 2024-10-15 9.00 AM 2024-10-15 2.00 PM 2024-10-15 7:00 PM 2024-10-16 12:00 AM 2024-10-16 5.00 AM 2024-10-16 10:00 AM 2024-10-16 3:00 PM 2024-10-16 B:00 PM




Trends

Live Data

Aerospace (049) - Trending Load Profile / View: (30 minutes ~ [ & & & x
W 2120KVA 043 - Apparent Power Mean

.U" W 199.0KVA 049 Instantenous Apparent Power (KVA) ° Live’ insta nta neous readings

172 8kW 049.T_Sec Block Demand Real Power

F——H Bs » Great for reviewing load restoration during
switching




Reports

Schnelder

E lectric 132 - Innis College Building - Trend
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Apply Notes
relevant to
Project
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Schneider
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Generated on: 2023-10-20 8:41 AM Page 10f 6

Viewing long term (> 1 year) trending data.

Provide reports to project design team for
building load profile data.

We add notes on top of the report to provide
guidance
* Example: temporary power at Innis college



Waveform Capture
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Waveform Capture

080 - BCIT PV Dem:

d Load (KVA)

Problem:
- Arrelatively new PV System at St. George
Campus was intermittently ceasing power
generation.
w1 - The output breaker would trip, without the

system providing feedback for reason of trip.

N

PV System Outage Period 1 PV System Outage Period 2

o NEW INVERTER “INv-1*
+  NEW DG DISCONNECT DG

ELEC. ROOM (INTERIOR BASEMENT)
LOCATIO!

»  NEVI DG DISCONNECT *0G #2*
»  NEVI THESL SCADA EQUIPMENT

*  MEW CWYNER MOMITORING EQUIPMENT § L
= NEVI DG BREAKER DG A1 -
«  EXISTING LOADSERVICE EQUIPMENT o




Waveform Capture
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Fortunately, there was a PM8000 installed that was
recording for PQ events

PV System Outage Period 1 was assessed to determine a
voltage sag event was present.

Undervoltage Relay (27) was theorized to be present
within the protection scheme.

IEEE 1547 “cease to energize” procedure during
undervoltage/overvoltage events.



Waveform Capture

Further Investigations:
- Output breaker was a Schneider PowerPacT J Frame

- Breaker is equipped with a Schneider Undervoltage trip (27)
accessory (P29406).

- The Undervoltage trip does not come with a time delay, and
instantly trips

- System does not come with an automatic reclosing scheme.

Instantaneously opens the
circuit breaker when the
under-voltage trip supply
voltage drops to a value
betweeni35% andi70% of

its rated voltage. 'Clasing
is allowed when the

supply voltage of the
undervoltage trip reaches

|

thfhﬁr—‘f ]
Undervoltage Trip
(MN)

H-, J-, and L-Frame




3" Party Devices: Battery Chargers

* Real-time monitoring of 3" party devices
over Modbus

* Logging of analog data values.

e Configuration of setpoint-based software
alarms




3" Party Devices: Battery Chargers

009.009-NDC-B1-01-AA

Source Status

AC Failure
Hi Qutput Voltage
Lo Output Voltage
Rectifier Hi Temp
Ground,/Battery Symmetry Fault
Battery Breaker Status
Charger Qutput Breaker Status

Battery Temp.
Heat Sink Temp.

Communications

AC Voltage h DC Voltage

117.4V _<| 135.1V
]

) <
== 7

—< ) DC Current

AC Enzs;?ency
® 9 ©

DC Breaker
CB2

® @ AC fail
® High volts
© Low volts

f_Y_

Rrecie o |
© Output / DC brkr trip / m
@+ Ground fault

@ - Ground fault
@@ Rect.Htsink High temp
@® Lamp test

[

Logs

Device Time: 9/16/2024 7:40:45.558 AM
Device Type: CCAN BATTERY CHARGER. IPS



3" Party Devices: Battery Chargers

& 47 secago AC Failure — Qutput Status 001 General Setpoint 009.008-NDC-B1-01-AA Acknowledge (1 occurences) 8192024 9:29:38.383 AM 1
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Heat Sink Temp.

Rectifier Hi Temp
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LLEE sy : <82 ‘< P — _— T
; - ®© AC fail \I" < 5 55
© High volts I i | .:_} ..:_:-:}
© Low volts # 1L iy g
@ Rectifier fail "<‘ >" ! _]—. | DC Current
© Output /| DC brkr trip Pt ~ 0.0 A
@+ Ground fault ] ': iy m
©- Ground fault ol | || =
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@ Lamp test

— I

Logs

PNL “LPE1"
coTel

Device Time: 8/19/2024 9:26:30.2

Device Type: CCAN BATTERY (

_HARG




3" Party Devices: Battery Chargers

009.009-NDC-B1-01-AA

Back to
Volts/Amps
Historic Data Logs
Trending
Voltage

Rectifier Current

Temperatures

Device Time: 10/21/2024 3:10:14.243 PM
Device Type: CCAMN BATTERY CHARGER. IPS




3" Party Devices: Battery Chargers

N e WA (" () Auto Scale Axis 009.009-NDC-B1-01-A

Timestamp [J DC Voltage [ DC Voltagelow || DC Voltage mean [ DCVoltage high [J] AC Voltage [J] AC Voltagelow || AC Voltage mean [] AC Voltage high

12000 10/22/2024 1:45:00.000 PM  135.300 135.200 135.297 135.300 112.300 111.900 112,186 112.400

| 10/22/2024 1:30:00.000 PM  135.200 135.200 135.290 135.300 112,100 111.600 111912 112:300

i 10/22/2024 1:15:00.000 PM  135.300 135.200 135.267 135.300 111.900 111.700 112.125 112.500

10/22/2024 1:00:00.000 PM  135.300 135.300 135.300 135.300 112.200 12100 112,482 113.100

10/22/2024 12:45:00.000 PM 135.300 135.300 135.300 135.300 113.000 112.500 112.807 113.100

10/22/2024 12:30:00.000 PM 135.300 135.300 135.300 135.300 112,800 112,600 112,888 113300

10/22/2024 12:15:00.000 PM 135.300 135.300 135 340 135.400 112.600 112300 112.606 112.900

10/22/2024 12:00:00.000 PM 135.300 135.300 135.308 135.400 112,500 112.300 112,608 113.000

10/22/2024 11:45:00.000 AM 135.400 135.300 135318 135.400 112.300 110.400 111.855 114500

10/22/2024 11:30:00.000 AM 135.300 135.200 135.287 135.300 111.200 110.900 111.430 111.900

10/22/2024 11:15:00.000 AM 135.300 135.200 135.299 135.300 111.200 111.100 111.500 12.100

10/22/2024 11:00:00.000 AM 135.200 135.200 135.267 135.300 111500 110.700 111.047 111.700

10/22/2024 10:45:00.000 AM 135.200 135.200 135294 135.300 111.000 111.000 111620 112:300

10/22/2024 10:30:00.000 AM 135.300 135.200 135.280 135.300 112,000 110.900 111.416 112:200

10/22/2024 10:15:00.000 AM 135.200 135.200 135.279 135.300 111100 111.000 111464 112.000

10/22/2024 10:00:00.000 AM 135.200 135.200 135276 135.300 111.100 111.100 11.561 112.000

10/22/2024 9:45:00.000 M 135.300 135.300 135313 135.400 112.000 111.300 111634 112.000

10/22/2024 9:30:00.000 M 135.300 135.300 135.300 135.300 111.800 111.700 111.880 112.100

10/22/2024 9:15:00.000 M 135.300 135.300 135.300 135.300 111.700 111.700 111.832 112.100

10/22/2024 9:00:00.000 M 135.300 135.300 135373 135.500 112.100 111.900 112,570 113300

10/22/2024 B:45.00.000 AM  135.400 135.300 135321 135.400 112,800 112.200 112,430 112:800

10/22/2024 B:30:00.000 M 135.300 135.300 135.359 135.400 112.400 112300 112,681 113.100

10/22/2024 B:15.00.000AM  135.400 135.300 135.348 135.400 112,600 112.500 112.855 113300

il 5| | 10r2200¢ 50000 000 a1 135 300 135.300 135313 135.400 112.500 112.500 112.705 113.100

Sz Sz Seize ez 1072212024 7:45:00.000 A 135.300 135.300 135313 135.400 13.100 112500 12,679 13.100

S MoIge 101222024 7:30:00.000 AM 135 300 135300 135313 135 400 112700 112600 112808 13,000




3" Party Devices: Emergency Generators

* Life Safety equipment

* Exhaust Fans

* Elevators

* Fire Prevention Systems
* Non-Life Safety Equipment

* Data Centers

* Refrigeration

* Research equipment




3" Party Devices: Emergency Generators

Coolant Temp Lo

Coolant Temp Hi

Lube Cil Temp Lo

Lube Qil Temp Hi

Lube Qil Pres Lo

Engine Owvercrank

Pressure Temperature Battery Woltage
37.0 psi 28.3 °C 12,1
Speed Operating Hours
0.0 rpm 111.8 H
Engine State
Stopped
L %o o

Engine Overspeed

Engine Exhaust Hi

100 20 100 Battery Voltage Lo Charger Failure
20 a0
&0 80 Gen. Breaker Tripped Gen. Breaker Open
80
40
70 20
20 Room Temp Lo Room Temp Hi
0 50 =48]
L1 :
KW PF Hz Gen. Mot in Auto Gen. E-STDP
ﬂ Activated

Device Time:
Device Type:

2024-10-22 10:28:11.702 AM
EMCP 4.2




Assessment of PME

PROS CONS

e Easy plug and play solution for Schneider electric PME is not very friendly to other manufacturer devices

meters * Limits features such as waveform capture (ION protocol is proprietary, not open
source).
* Very good support staff via the Digital Service Plan
» PME —Schneider Electric Community * Alarm management is an overwhelming task (hanging alarms)
* Custom measurements don’t always appear when creating software alarms
* Power Advisor feature (Important for 3™ party device monitoring).
* PQevent and waveform captures are detailed *  PME doesn’t come with all the “modules” included providing full functionality of
application.
* Web Application is User friendly. * |E: Notification module, Data Exchange

* Issues with specific meter:
*  PM8000s/ION9000s do not have waveform captured enabled by default.
*  PM8000s/ION9000s during power outages may not always capture the waveforms
prior to device shutoff.
*  PM5560s have communication dropout issues.


https://community.se.com/t5/c-krefy84679/EcoStruxure%2525E2%252584%2525A2+Power+Monitoring+Expert/pd-p/power-monitoring-expert

Final Thoughts

PME has drastically improved system visibility on campus

Faster F&S response times

» Capability of PQ analysis

Improved billing process

Improved data sharing with project teams
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