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Providing an educational environment for training,
testing, and evaluation of today's power quality and
data center solutions and equipment.

P3 leads Customer Education through Power Quality University 
(PQU):

 Highly Qualified, Expert  Instructors

 Practical, Relevant Topics

 Continuing Education Credits (CEU's) *

*CEUs, BICSI & IEEB credits available for most, but not all PQU training seminars. Visit
www.powerqualityuniversity.com for more information.

You made it to the right place, 
we will get started soon.

While you are waiting, subscribe 
to our Podcast channel, The 
Power Grid 

Upcoming Events

General Power Quality - Friday, October 2 - 11 – 9 AM – 11 AM 

Harmonics Thursday, October 15 – 12 PM – 1 PM 
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Agenda

Introductions to P3 Hosts

Instructor: Brian Branigan 
Host: Karah Butac

Power Quality Monitoring

Presented by

Program

• Defining the problem

• Determining your Target

• The Right Location

• Meter Set Up

• Meter Verification

• Case Studies

• Sample Proposals & Reports
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This webinar will be recorded 
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P3: Power Quality Xplained

PQU seminars brought to you by 
P3 gives you the information you 
need to build confidence and 
reliability in your electrical system. 

Monitoring for Power Quality is a complicated journey without
a lot of direction and guidance but with the proper tools and
people in place, a positive result is possible.
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Defining Power Quality Problems

• Power Quality problems can come from 
outside the facility, inside the facility or both.

• With the proper power quality meter(s):
• In the correct place.
• For the correct amount of time.

• Corrective action may be taken

This is the beginning of a long journey
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Defining the problems

Using a “Good” Power Quality Analyzer in 
the right place will help you in this process.

• Up to date equipment

• Current Software

• Correct CT Sizing

• Trained User
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Determining Your  Target

Investigate Problems

9 10

11 12



© 2026 Power Quality University 4

www.p3-inc.com
www.powerqualityuniversity.com

Power Quality Monitoring

© 2026 Power Quality University

www.p3-inc.com
www.powerqualityuniversity.com

Please refer to power quality “Big Eight” handout.

• Over-voltage

• Under-voltage

• Voltage sag

• Voltage swell

• Voltage transient

• Electrical noise

• Harmonics

• Grounding

Determining Your  Target
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Voltage Sag
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Voltage Sag
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Voltage Swell

Bus 1

• 12500 to 13750
+10%

• Current stable

• On 480 side
492 to 541

• Various VFD trips

• Why did we see the 
voltage swell?
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Voltage Sag caused previous Swell

Bus 2

• Sag occurred

• C phase 
dropped

• Voltage on Bus 1 
swelled
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Voltage Transient
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Voltage Transient
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Electrical Noise
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Harmonics
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Harmonics
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Under-Voltage & Over-Voltage
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Determining your target and what you are
looking for is the most important first step in the
monitoring process. This will impact the power
quality meter placement, set up and duration.

• Right meter 

• Right information

• Right location

Determining Your  Target
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The Right Equipment
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The Right Equipment
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The Right Meter Location

Meter Placement is Critical
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The Right Location

• Customer wanted to add additional load to the facility

• Facility engineer needed to determine if the existing 
electrical system could provide power for the new 
equipment

• Where do we meter?

Facility Main 
Switchgear

Sub
Panel

1

Sub
Panel

2

Sub
Panel

3

Future
New 

Equipment
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Large Facility with Multiple Main Services

The Right Location
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Large Facility with Multiple Main Services

The Right Location
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The Right Location

Large Facility with Multiple Main Services
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The Right Location

Large Facility with Multiple Main Services
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Meter Set Up is Important

Placement of CTs?

Equipment Safety

Software Updates

Program Set Up

External Power Source

Meter Placement
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Setting up the Meter
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The Right Information

Event #64 at 05/23/2016 18:19:04.541
AVrms Instantaneous Sag

CATEGORY: Short Duration Instantaneous Sag
Threshold crossed 12420 V
Magni tude 12412 V
MaxRMS 12412 V
Duration 0.008 Sec.

Event Details/Waveforms

18:19:04.53
05/23/2016

Monday

18:19:04.54 18:19:04.55 18:19:04.56 18:19:04.57 18:19:04.57 18:19:04.58
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Event #162 at 05/23/2016 18:22:32.108
C-AV Wave window 

D A B C A-B B -C C-A T OT
V rm s 0.04616 8306 8185 8236 14212 14201 14414 8242
V Peak 0.1368    20822 20720 21042  
IP eak 0.01298 574.9 587.9 575.4     
I rm s 0.002015 406.6 415.8 407.0    1229
Freq  60.97 59.97 59.98 60.97 59.97 59.98  
P (kW)  2995 2975 2892    8862
S (kV A)  3377 3404 3352    10133
P F  0.8868 0.8739 0.8628    0.8745
Q(kVA R)  1561 1654 1694    4909

Event Details/Waveforms

18:22:32.10
05/23/2016

Monday

18:22:32.15 18:22:32.20 18:22:32.25
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Event #47 at 05/12/2016 20:29:26.866
Post-trigger

Event Details/Waveforms

20:29:26.82
05/12/2016
Thursday

20:29:26.84 20:29:26.86 20:29:26.88 20:29:26.90
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Setting up the Meter
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Importance of Data Verification

Once the meter is set up and in place, it 
is important to verify that the data is 
being collected at the proper rate and in 
the proper form, adjustments may be 
required based on the electrical system.

Issues:

• Is the meter working?

• Are the meter readings accurate?

• Does the meter data “make sense”?

• Is the meter Filling up?

Setting up the Meter
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Setting up the Meter

Importance of Data Verification

Once the meter is set up and in place, it 
is important to verify that the data is 
being collected at the proper rate and in 
the proper form, adjustments may be 
required based on the electrical system.

Issues:

• Is the meter working?

• Are the meter readings accurate?

• Does the meter data “make sense”?
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Setting up the Meter
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Meter Verification

Importance of Data Verification

Once the meter is set up and in place, it 
is important to verify that the data is 
being collected at the proper rate and in 
the proper form, adjustments may be 
required based on the electrical system.

Issues:

• Is the meter working?

• Are the meter readings accurate?

• Does the meter data “make sense”?

• Is the meter memory Filling up?
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Setting up the Meter

Importance of Data Verification

Once the meter is set up and in place, it 
is important to verify that the data is 
being collected at the proper rate and in 
the proper form, adjustments may be 
required based on the electrical system.

Issues:

• Is the meter working?

• Are the meter readings accurate?

• Does the meter data “make sense”?

• Is the meter Filling up?
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Setting up the Meter

Importance of Data Verification

Once the meter is set up and in place, it 
is important to verify that the data is 
being collected at the proper rate and in 
the proper form, adjustments may be 
required based on the electrical system.

Issues:

• Is the meter working?

• Are the meter readings accurate?

• Does the meter data “make sense”?

• Is the meter Filling up?
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• 8-5? – after hours? –
Weekends – Holidays?

• Who is qualified?

• NFPA 70E procedures must be 
followed.

• Safety meetings must be held.

• Don’t just hook it up and then 
later rip it out. It can lead to 
erroneous information.

Meter Installation & Removal

When metering, its important to have a systematic approach to the meter
installation and removal: confirm data, download and check files, review time
frames and results prior to safely setting up and then removing the meter.
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Interpreting the Data

Reports can come in many forms and 
levels of detail:

Requirements:

Updated Software, 

Knowledgeable expert using the program

Licenses up to date

Current computer system
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Presenting the Results

Executive Summary

Presentation of Findings

Detail of the data

Recommendations
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Case Study - Examples

Case Studies:

• Nuisance tripping of Circuit Breaker
• Harmonics
• Grounding
• Large Industrial Facility
• Power Factor
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Case Studies Breaker Trip

• Circuit Breaker Tripping

• Water Pumping station

• Occurrence seemed to happen at various 
times of the day

• Had already replaced circuit breaker once

• No monitoring has been performed
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5048 Amps inrush

Utility transformer 
tapped at 498 volts

Case Study - Breaker Trip
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2149 Amps inrush

Utility transformer
tapped at 479 volts

Case Study - Breaker Trip
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Case Study - Harmonics

© 2026 Power Quality University

www.p3-inc.com
www.powerqualityuniversity.com

Case Study - Harmonics
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Case Study - Harmonics
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Case Study - Harmonics
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Case Study - Large Industrial

Multiple Locations
Multiple Issues
ROI Opportunity
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Case Study - Large Industrial
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Case Study - Large Industrial
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Case Study - Large Industrial
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Case Study - Large Industrial
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Case Study: Power Factor 

Event #37 at 10/28/2019 01:46:39.416
CV Mild Bipol Trans Neg 1/16 Cyc

Timeplot
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CV Mild Bipol Trans Neg 1/16 Cyc
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www.p3-inc.comBuilding Confidence in Power

Case Study: Power Factor 
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• $2,000.00 per month 
power factor charge 
(approx.)

• $24,000.00 per year 
savings potential

• $49,813.00 power 
factor capacitor cost.

• 2 year first payback

Case Study: Power Factor 
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1024 Samples/Cycle 256 Samples/Cycle 1024 Samples/Cycle

$2k $6k $12k
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The Right Equipment
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The Right Equipment
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• Advanced monitoring display
• Tri colored LED indicator lights status per phase

• Surge magnitude categorization into low, medium and high 
categories as well as total surge counts

• Time/date stamped event log

• % protection remaining per phase
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Tri – colored Indicator lights

Catalog number
Device name
Time
Firmware version

QR code

Input Buttons

Fully Protected

Less than 100% 
protection remaining, 
unit still providing 
protection on all 
modes

Unit no longer 
providing protection 
on all modes, replace 
unit
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Grounding and 
Surge Protection Devices

Harmonic Cancellation

Power Conditioning

Uninterruptible
Power Supply System

Custom
Solution

Power Quality Pyramid
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Factors to Consider 
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Monitoring for Power Quality can be a 
challenging task

Consider all the factors

• Set the Meter Up Correctly

• Use Correct Install and Removal Procedures

• Verify Meter Data Collection

• Interpret the Data

• Present the results

• Recommend a solution

Call to Action
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The Power Grid Podcast

Scan here to listen 
to all our episodes 
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At the end of the long power quality 
monitoring journey is the beginning 

of solution implementation and 
obtaining desired results.

www.p3-inc.com
Building Confidence in Power

Power Quality Monitoring

is here to guide you on this journey.  
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Stay Up To Date! 

Follow, Like & Share 

Instagram - https://www.instagram.com/pwrproproducts/

Facebook - https://www.facebook.com/PwrProProducts

LinkedIn - https://www.linkedin.com/company/power-protection-products-inc-

YouTube - https://www.youtube.com/channel/UCiXRnA_qK-XmKA-cVamGFOQ

Twitter - https://twitter.com/PwrProProducts
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Power Quality Monitoring

Thank you for attending PQU’s
Power Quality Monitoring Webinar

END
Fill Out Evaluation Online – Link in Chat

Email PQU@P3-INC.COM for any questions/comments 
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