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Agenda

How PQView and Analytics 4 : "
1 fit in the Powerside Portfolio Signature Recognition, Al
and ML
PQ visibility and Access to Actionable
Fleet Data. Questions

Making value of the data - Reactive
to Pro-active
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Company Overview, PQView and Analytics
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Company History — Power Quality Solution Provider for 75+ Years

PSL & Power Survey merge in 2016
Powerside acquires Electrotek - 2025

P=WERSIDE

/

-

PoL

POWER STANDARDS LAB

Power Standards Labs — Founded in 2000

Power Quality Analyzers & Software
Testing Services
Manufactured in Alameda, California

J

l

-

ZElectrotek

-CONCEPTS

Electrotek Concepts — Founded in 1984

Power Quality Data Concentrator &
Software
On Premise, Vendor Agnostic Platform

N

J

AN

-

N
m POWER SURVEY
@ NS= /D EQUIPMENT
Power Survey — Founded in 1948
«  Capacitor Banks & Harmonic Filters
 Power System Studies
*  Manufactured in Montreal, Quebec
J

Mission: We apply our deep power quality expertise to help customers achieve exceptional visibility, reliability, and
efficiency in their electrical systems. Through collaborative partnerships, we deliver solutions tailored to their needs.
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PQ starts with permanently installed Class A hardware!

Packaging Variations

Lockable Cap
Data access security

PQube’ 3 AT A GLANCE

32GB

onboard memory
Micro SD Slot

Expandable storage options

Touchscreen Display

USB Port
User friendly touchscreen interface

Data backup to thumb drives

Ethernet Port
Built-in network connectivity and
Power over Ethernet (PoE)

Relay Outputs
USB Ports

For adding ambient temperature, humidity,
barometric pressure, shock/vibration

4 Analog Inputs Digital Input sensors, 3 axis acceleration etc...

24V AC/24-48VDC Input

Combined Class A PQ monitor per IEC 61000-4-30 &
0.2 Class Power & Energy Meter per ANSI C12-20

Check the live demo at:
Web: http://demo.pgube3.com or Qubescan: http://cloud.powerside.com

I o

Pole Mount Packages

— [
) | o) Sy
sl FY

- Accessories & Sensors
Portable Packages



http://demo.pqube3.com/
http://cloud.powerside.com/

Market shift from Solving to Avoiding Problems From PQ Issues

PQ hardware & software
solutions monitoring ~400
critical customers & DER 24/7

e Substations
e Solar Sites
« Data Centers

f |
|-

L1 CT:I
N
s M2 an
=]
|
L=

SOURCE 13 LOAD

The Source & Load Define PQ

Transients

A A /\r\nnmnnm\ e

\./ \vwr VUV VVVUUU - Interharmonics ® HOSpitals
Swell Harmonics Igg ® I n d U Strl a I S
- Imbalance © cra .
'\VAVA n n r\VAVAVAVA fl\l\ /J\'\ sv\:fesshape changes NI B0 | 0000 O :: * EV C h a rg I n g
W rreueney M S i « Coop Delivery
Power Quality Disturbances . M icrog ridS
¥ » L ¥ ¥ w} }i : [ Cog e n S

Fleet-Wide Visibility: Enables Situational Awareness — voltage compliance visibility & historian

Minimize Downtime: Predictive Equipment Failure & Event Visibility for Faster Root Cause Analysis

Continuous Compliance Visibility: With Automated PQ Reporting. Non-Compliance = Threat to Reliability

High Fidelity PQ Data Benefiting Other Depts: Grid Planning Validating Models & Metering Using as an Energy Meter Backup

P=WERSIDE'



Qubescan: Platform to Manage PQ Data, Alarms, & Analytics

KEY QUBESCAN FEATURES

Real-Time Data Access
Monitor live power quality metrics

wecnoss  Historical Event Analysis © cemeomm

O Notes (0) August 2023 e
I1SSi i i i X St (10) o) O swattave =
for commissioning, diagnostics and 5 W inpuses (110 =
M Interruptions (0)

+ Other Events (13)

real-time visibility

Intuitive Dashboards

- - vy v v v ¥
Visualize events, trends, power and L O rrwrs  woww s Aok y A 3
energy disruptions with ease - - - — — m——
Custom Trend Alert - {F ctae Event Waveforms & RMS Graphs

ustom Tren erts .

. . . Voltage S 3

Configure alarms to quickly identify Custom Trend Charts | vetagesas © v ® .
power quality issues before they » = et iy W o T

. . RS A T Y 60.00% e-u ’ w-u
disrupt operations < o S =i

84ms
Automated Compliance Reports Sy 2028 =
Configure power quality reports 50750 453 PM — o S
vent Origin:
on an automated, recurring basis , Benon @ (5 soyee ] 0y
. Confidence = =

for continuous health and O wm [ semcrcomaron

- PO’Wé’f""Consumptlon
compliance checks Reprrecloy o T

y m w 4 o}
| 2 e

Fleet Disturbance Analytics : e
Proactively identify problematic :

PERIOD 082172024 (14d)

circuits fleetwide or sites experiencing
recurring disturbances

TION (selected load)
Total KWh: 7,224,875 kWh
Total kvarh:  -27.026 kvaeh
Total kvah: 7,355.500 kvah

(15 min) DEMAND (selected load)
Mac 1422846 KW
ALO8/2172024 11:15 AM
Min: 1.259 (Export) kW
Avg 459,960 kW

Notification Center
Customize how you, your team
and even external parties receive

POWER FACTOR (seloctad load)
PF (max demand). 0.997

PF (Avg) 0982

Load Factor: 35.14%

QubeScan notifications



How to make better use of more data points
and the best in Analytics & Reporting

Powerful Data Concentrators: Direct communication and data
retrieval from many power measurement devices and systems.

Dashboard: Quick overview of your system events and health.

PQ Analysis Tools: Provides insight and graphical views for the

data collected.

Reporting tools: Compliance reporting to meet customer needs.

Fault Location: Identifies fault and provides an accurate location

to quickly solve the issue.

Confidential | 8
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PQ Analysis

K Fault Location

/
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From Reactive to Proactive Analytics

Proactive Maintenance Enabled by Detection of Fault Patterns

PZ=WERSIDE



High Frequency Impulse (Transients)

* Transient voltage trigger with high
resolution 1IMHz to 4MHz sampling rate

* Low magnitude incipient faults and
higher magnitude transients

 HF impulse sources
e Lightning
e Switching (cap banks, reclosers)
* PTissues
* Energization
* Poor neutral / ground connections

17:47:05.149 +0.020s +0.040s

Confidential | 10 PZ=WERSIDE"’



CASE STUDY 1

Problem: Costly Maintenance and Outages from Catastrophic Failure

* High volume of events within 1-month lead to a catastrophic event
* Events triggered on same phase, low magnitude, oscillatory in nature
* l|dentification of Fault Patterns enabled future avoidance of catastrophic failures

119 HF Impulse events
observed in August ¥

“Pre-Fault” Events
Over Time

QUBESCAN DEFAULT

B9 Notes (0)

V¥ Sags (10)

A Swells (10) ¢

L: HF Impulses(119)|
Interruptions (0)

+ Other Events (13)

August 2023

Catastrophic Failure

0 Create Chart Tab

Min/Max
[] stattable

0

<

Aug 01 Aug 03

Aug 05

7. Aug

Aug 07 Aug 09 Aug 11 Aug 13

14. Aug

Aug 15

Aug 17

Aug 19

21. Aug

Aug 21

Aug 23

Aug 25 Aug 31

vy Y Y
ww o h %oy ¥ FYWY Y o2 2 A v W
R + - *

\ 4 A4
L
+
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Cogen site monitoring PQ at primary metering VTs
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CASE STUDY 1

Problem: Voltage Swells Causing Catastrophic Failures

* Highvolume of recurring Voltage Swells lead to catastrophic failure
 Learning from actionable data allows for proactive future actions (preventative maintenance)

" » ° °
Voltage Swells A 276 “Pre-Fault” Events Catastrophic Failure
n Notes (O) / Aug 10 Aug 12 Aug 14 Aug 16 Aug 18 Aug 20 Aug 22 Aug 24 Aug 26 Aug 28 Aug 30 Sep 01 Sep 03 Sep 05 Sep 07
¥__Sags (5) \ 4
[ & swels (276) |
¥ HF Impulses (0)
B Interruptions (2)
=+ Other Events (20) 15k
) Device Message (0)
10k <
z
sk
- 7559.51V [ 7980.65 V <
Avg (L1-N) 7888.74 V
- 7864.84 V| 8574.46 V 0
7902.97 V 300
7450.01V /7915.38 V
Avg (L3-N): 7869.68 V
200 7
o
=
100 %
115%/1.49 % =
Avg (THD L1-N): 1.22 %
:1.05%/1.44 % 0
:1.14% 60
1.10%/1.52%
Avg (THD L3-N): 1.19 %
40
N-E voltage 7
. ° > 0.04V/41.41V
differential 41V

AL\ s Nl S d N o D et TN et NN 0

PZWERSIDE"’



CASE STUDY 1

Results: Proactive VT Replacement Program

Biomass Plant Data Center Cogen Site
Results: " N
Trend of HF = .
Thousands of $ saved in 2 impulses -
avoided outage costs, 2 observed £ 20

customer downtime, and
disruptive efforts to isolate
fault & restore power

) 'L I

202‘3-08 2023-09 202‘3-10 2023-11 2025-12 2024-01

2023-09-2023-09-2623-09-2623-09-222023-10-2023-10-2623-10-2623-10-22

Proactive transformer
replacements at these critical

loads (preventative

Industrial Site

maintenance)
04 ‘ | i |
Potential outages mitigated | || ’
154 fi | ; .
; | | | | |
! | 4 “
| |
[ | “ \ ’ | "\ '
1 T \ ’ » | ‘ I
| | ' \;“i

> - C) > . >
a ~ N O ~ 2 hl
& ¥ ¥
N A.u’ ¥ ‘.‘u o ..".1’ ‘.r?
3 E . © + 4
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SARF| Monitoring — A further step to creating
Customer Value from fleet data and being
proactive

PZ=WERSIDE



SARFI — An Index that Further Defines True Customer Experience

Events subject to

« How are you monitoring voltage issues? Customer damaging equipment
Complaints? ’
s 4 \ Evert Count: 58
£ o : e
« System Average RMS Frequency Index Defined in IEEE 16t '
1564-2014 “IEEE Guide for Voltage Sag Indices” s 0
; 12+ 1
& 1.0
« A count of voltage sags, interruptions, swells at a specified i .. I
voltage magnitude/curve at a given site or system -
 SARFI-yryve Observes events that violate boundaries of .
immunity curve i
 SARFIyx observes voltage events that violate boundaries of a F " 4
magnitude (defined by °X") T T N T i TR
Electrotek/EPRE o PQaw®
* Helps answer “How often does the Utility supply trip Events subject to tripping
off the end user equipment & process?” equipment/process

Impact on End Use Equipment:
Example of SARFl,;,c Curve

PZWERSIDE"’



SARFI Benefits — Comprehensive Insights to System Health

SARFI-70 Site Comparison

|dentifies active area “problem” circuits
» Compare site to site performance
« Compare performance by customer class / count

Proactive correction of problem areas leads to
Reliability gains SARFl,, =76

Provides valuable insights
« Customer impact & indicator on Utility support |
» Lost revenue at the customer & Utility . ‘ ‘ ‘
* Planning & Design HH|||||IIIIII......

4 56 7 8 91011121314151617181920212223242526272829303132333435363738394041424344

Site-to Site Performance Comparison:
Identifying Vulnerable Areas

PZWERSIDE"’



SARFI Use Case — Planning & Economic Development

* New Economic Development Dept investigating
best path forward for energizing

« 27 MW load request near a substation with (2)
buses to choose from

* SARFI,, report used to assess reliability
performance for prospective customer

 Bus 2 proved to have better performance and a
better path forward

AoV Analysis

Sum of Miles
Busl 109.4
SARFI-70 Cirl 109.4

13 OH 44.9
. UG 64.5
" Bus2 59
: o Cir 2 49.7
) OH 11.3
; UG 38.4
0 Cir 3 9.3
i = OH 5.3
UG 4

Using PQ Data for Effective Decision Making

PZWERSIDE"’



Signature recognition and automation
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Signature detection and categorization (labelling)

From technical signal triggers to operational insights .... Categories

P=WERSIDE @ RMS | [@ SARFI &, Grand Bahamas Power Company |[RO80... v | Change Selection | &
7:30:09 .992 AM T-"T rauit |L".] vilayc vay W Io.0U/0 "W 111D wyv- v
T'T Fault [L-G]
24(2;7:10252 6 AM ﬁ:‘; Fault [3-Phase] Voltage Sag M 78.22% - D 300ms W
’
0412212026 y . -FbT- Fault [L-L]
3:07:06 731 AM 'T‘(’T' Fault [L-L] Voltage Sag M 84.11% - D 124ms W
04/18/2026 v
Fault [3-Phase Voltage Sa M 80.08% - D 954ms . .
5:34:14 262 PM g Fault] ] gesa ’ M @ Sag/Swell [Pulsating Load | Deep Voltage Dip]
04/15/2026 & Loss of Supply [Outage] . 0
7:47:25 440 AM Energization Voltage Interruption M 0.00% - D 4h 11m 5s W ]
041512026 /A Loss of Supply [Outage] Voltage Sag M 0.00% -D 4h 11 6s " 37} Fault [3-Phase]
7:17:25 .048 AM Loss of Supply [Energization]
04/13/2026 y
35745 sa3py 1T FaultiLL] Voltage Sag M 80.08% - D 75ms W é Motor Start [SoftSt or AcrossTL]
|]|||||| 219 .
2:’;2’;‘1)2209 AM Sag/Swell [Pulsating Load | Deep Voltage Dip| Voltage Sag M 83.65% - D 82ms W o
- [l XFMR Inrush [Successful]
04/12/2026 e
«0- i 0 .
8:01:2 612 PM Q- Load change [Pulsating Load] Voltage Sag M 89.87% - D 25ms Wh
04/07/2026 . A Loss of Supply [OUtage]
1:44:39 898 PM -Q- Load change [Load Increase] Voltage Sag M 89.11% - D 33ms Wh Energization
04/03/2026 o 0
4:50:29 853 AM -Q- Load change [Load Drop] Voltage Sag M 87.59% - D 16ms W @ Loss of SuPpIy [outage]
. Energization
24(222;0;25 PM “Q" Load change [Pulsating Load] Voltage Sag M 87.37% -D 17ms W 9
Load change [Pulsating Load]
ﬁ Capacitor Switch




Signature detection and categorization (labelling)

Assessing severity of events (it is not just about ITIC....)
Example : severe over-voltage at initiation of an outage

Trigger Type  Identification

Voltage Swell Loss of Supply
Site 3 M

e e e Auiti-cycle Over-Voltage [RMS, Peak VTHD]

oo High multi-cycle e —uw Event Magnitude
. : : : ' + / SEEEVESTIREE . T 139.171%

Event Duration
84ms

Event Origin (7]

Unknown

Trigger Date
Novernber 18, 2024

Identification

at start of over- 1203:45 438 PM

: SRR Current interrupted at start Trigger Ch Ca rtOUChe
. of over-voltage condition o

Event Labels ©@

S —— )
: . . . . . High distortion and
o — peak over-voltage
- Current interrupted Trigger Time

Comments ©




What Comes Next and how to use AI/ML?
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Valuable Data not yet processed

Steady State Conducted Emissions (Supraharmonics) Observed

9kH

Steady state distortion observed at 3.4kHz, 10kHz, 12kHz

during reported complaint

PQube data shared with inverter manufacturer for

evaluation

Corrective Action: Inverter manufacturer developed FW
update - pulse shifting switching frequency

No further customer complaints reported

L1-E 2kHz-9kHz

8kHz.

TkHz.

BkHz.

5kHz.

4kHz.

3kHz.

2kHz.

<
<

Solid Blue
Band 3.4kHz
Distortion

>1.00V (>120dBpV)
1.00V (120dBpV)
0.90V (119dBpV)
0.80V (118dBpV)
0.70V (117dBpV)
0.60V (116dBpV)
0.50V (114dBpV)

Powerside.com

0.20V (106dBA1V)
0.10V (1004BpV)
<0.10V (100dBpV)

00:00 02:00 04:00 06:00  08:00 10:00 12:00 14:00 16:00 18:00  20:00 22:00 23

2022/09/16  Fri

59

Max Values
1.31Vpk (122dBpV)

3.4kHz L1-E 7:16
1.30Vpk (122dBpV)

3.4kHz L1-E 7:15
1.30Vpk (122dBpV)

3.4kHz L1-E 7:05

2kHz -
9kHz

Steady State Supraharmonics at 3.4kHz

1.3Vpk distortion @ 3.4kHz

Note: Values >1V are problematic

_—

2kHz -
9kHz

Max Values

1.31Vpk (122dBpV)
3.4kHz L1-E 7:16

1.30Vpk (122dBpV)
3.4kHz L1-E 7:15

1.30Vpk (122dBpV)
3.4kHz L1-E 7:05

Z= PQube®3

2022/09/16

Conducted Emissions

Start

End

2022/09/16 Fri

00:00 EDY

2022/09/16 Fri
23:59 EDY

L1-E 9kHz-150kHz

i .@[h.l

() B e

120kM24

u{ UL IR R LR

J0kMz

el i 1| — | URPZ |}
0000 O2:00 O4:00 06:00 08:00 10:00 1 14200 16200 18200 20200 22200 23159

2022/09/16

POWERSIDE

21,00V (>120a8pV)
1.00V (120885V)
0.90V (119a8,V)
0.80V (11548pV)
0.70V (117d8pV)
0.60V (116d8pV)
0.50V (114a8pV)
0.40V (11208pV)
0.30V (110d8pV)
0.20V (108a8pV)
0.10V (100d8pV)
<0.10V (<100d8pV)

u.
/1\

/ e\
LA

19 934 5V
60Hz

150kHz

2.41Vpk (1280B4V)
142kHz L1-E 5.00

2.40Vpk (128dBpV)
142kMz L1-E 123

2.24Vpk (127d0pV)
106kHz L1-E 047

IUILII l
§
g§
g
LA IR A} &
| 12kHz
1 -
il 10kHz

Solid Red Band -
steady state distortion
at 10kHz and 12kHz

Fri

Steady State Supraharmonics at 10kHz & 12kHz



Hybrid platform — the best of both worlds to get data

On-premise perimeter Cloud platform

ZQubeScan

Single secured outbound path
to the Internet

Gateway

. Alerts & actionable insights | ==
. Al assistant

.Overview Dashboards p—
. Reports ...




The automation of Signature recognition (Machine Learning)

Source: 1500+ Measurement Points, several years

o Power & PQ Experts

Improve

Clean, Prepare Test Data
& Manipulate Data



Conclusion
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Summary & Key Takeaways

Today’s power grid is transitioning to a digital, decarbonized, and decentralized system, creating a more vulnerable,
dynamic grid landscape

Continuous PQ monitoring visibility empowers grid reliability and mitigating disturbances & outages but the data
needs to be used as a predictor not simply for analysis post event.

Case studies utilizing PQ platforms demonstrate enabling actionable information & ROl via:
* Alarm notifications

« Compliance

* Validating Grid Models

* Fleet-wide analytics

* Enhanced Customer Service through Cooperation

Work has begun on signature recognition to further enable data categorization whilst protecting data security.

P=WERSIDE

nnn

Summary of Results

Power Quality Report
Period : 2023-11-08 00-00 10 2023-11.09 23:59.

::::::
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Thank You!

Questions?

sales@powerside.com






