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Introduction to Power Quality 

Power Quality Advisor – Energy 

Management Software 

Case Study: Active Harmonic Filter in 

healthcare facility 

Case Study: Voltage Sags 

Case Study: Voltage Regulation 
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Different types of Power Quality problems 

In most cases, your Electrical Energy provider 

provides you almost perfect Electrical Power. 

This is characterized by: 

• Nominal Voltage on all 3 phases 

• Nominal frequency (60.00Hz) 

• Waveforms are perfectly sinusoidal 

• Symmetry in all phases 

 

If either of these characteristics vary, we have 

an Electrical Power Quality problem 



Confidential Property of Schneider Electric Power Solutions 

Power Quality problems are the root cause of 30-40% of unplanned downtime 

Power Quality problems are a major source of equipment 

failure and unplanned downtime 

Most common power quality issues (US) Most common power quality issues (EU) 

Companies get sued & people get fired when this stuff 

happens 



Volt. Regulation LV Cap Banks 

Active Harmonic 

Filtering and 

VAR 

Compensation 

MV Equipment 
Harmonics 

Load imbalance 

Ficker 

PPC 

 

AccuSine PCS+ 

AccuSine PFV+ 

AccuSine SWP 

Mini-EVR 

SureVolt 

SagFighter 

 

 

Sags 

Swells 

VarSet 

AV6000 

AT6000 

 

 

 

LV PFC 

MV PFC 

 

 

 

 

Capacitors (Propivar NG) 

Metal Enclosed Banks 

Different remedies for different Power Quality problems 
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Measure 
Gather accurate power and energy data from 

key distribution points, monitor power quality, 

log events 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Interoperability 

Standard Industry protocols and form factors 

Customization: scalability in size and 

performance 
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Power Management Offer Portfolio 

Understand 
Turn data into meaningful, actionable information 

for you and your stakeholders 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Robust, flexible software platform architectures 

Real-time energy consumption monitoring 

Dynamic control interfaces 

Real-time and historical power quality analysis 
 

Act 
Make timelier, intelligent decisions based on 

valid, actionable information 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Increased energy efficiency and cost savings 

Maximize electrical network reliability and 

availability 

Optimize electrical asset performance 
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Power management with Power Quality Performance 

Power Quality 

Performance Services 
 

Audit, technical 

support  & application 

services 

Software 
 

Software application 

specific to PQ in 

Industrial Plants 

Hardware 
 

Modular & scalable to 

fit customer needs & 

plant size 

Power Quality 

Advisor Software 

Application  

Demand generation 

Directly from 

software 

Plant Floor 
 

From industrial loads 

to main incomer 

Up to 300+ devices 

Metering / Comms / 

IEDs 

Up to 15 cap. banks 

Power Factor 

Correction 

1-5 harmonic filters 

Harmonic Mitigation 

1-5 Uninterruptible Power Supply 

Voltage Sag 

Mitigation 
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Power Quality Performance 

Simple, meaningful power system analytics 

Understand business impact of poor power quality 

View cost impact from low power factor 

Monitor the evolution of electrical system health 
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Harmonic Mitigation Solutions 
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Active Harmonic Filter installation in existing hospital 

Case Study 



Success story: Active Harmonic 

Filter turnkey project 

The existing situation 
The hospital’s air conditioning system had recently been modernized with a 

fleet of Variable Speed Drives (VSDs). These VSDs were polluting the 

hospital’s electrical network and were regularly causing the new dialysis 

machines to malfunction. Diabetic patients were regularly sent home and 

asked to reschedule their treatment. The hospital’s management had visibility 

on this problem and were eager to find someone with the knowhow to solve 

the issues. Schneider Electric’s senior Power Quality specialists pinpointed 

the source of the harmonic distortion to be VSDs which were installed 

throughout the facility to efficiently regulate airflow and air pressure. The 

harmonic current produced by the VSDs was interacting with distribution 

transformers throughout the hospital and creating Voltage Distortion. 

Schneider Electric provided a turnkey proposal to design and implement PQ 

mitigation within the hospital’s facility. 

 

 

 Turnkey design 

& installation proposal 
 

 

We sold our ability provide a turnkey proposal to comprehensively 

analyze and mitigate the Power Quality problems afflicting the 

dialysis machines. These PQ problems were severely impacting the 

quality of patient care and inhibiting the hospital’s ability to manage 

diabetic patient care. 

Customer Profile 
In late 2013 a mid-size hospital reported the malfunction of several 

dialysis machines which were significantly impacting the quality of patient 

care. Schneider Electric’s PQ Engineer performed a first PQ Audit in 

January. This PQ Audit led to the sale of a PME 7.2 (Power Monitoring 

Expert) Power Monitoring system which was utilized, in conjunction with a 

fleet of PM800 Meters, sold as part of the initial construction, to measure 

the harmonic current produced by VSDs added throughout the facility as 

part of an Energy Efficiency project. 

The Solution 



• 1. Voltage Distortion (aka THDv or Vthd) 

• 2. Voltage Sag 

• 3. Multiple Zero crossings 

Power Quality disturbances 



Possible solutions 



T-EF2 

600  kVA 

600/208/120

V 

Delta/Wye 

%Z = 5.2 

208/120 V Bus, 3P4W 

Unit Sub C 

600 V Bus, 3P3W 

Unit Sub B 

GENERATOR 

1000 KW 

Normal  

B

1 

208/120 V Bus, 3P4W 

Unit Sub EF 

T-EF1 

600  kVA 

600/208/120

V 

Delta/Wye 

%Z = 5.2 

B25 

B2

3 

B20 

B22 

B18 

B14 

B12 

B19 

B10 

B

7 

B

2 

Normal  

GENERATOR 

1000 KW 
A

T
S

#
1
 

A
T

S
#

2
 

T-B1 

4000  kVA 

13800/600V 

Delta/Wye 

%Z =  

T-B2 

4000  kVA 

13800/600V 

Delta/Wye 

%Z = 

T-C2 

1250  kVA 

600/208/120

V 

Delta/Wye 

%Z = 

T-C1 

1250  kVA 

600/208/120

V 

Delta/Wye 

%Z = 

600 V Bus, 3P3W 

SWBD ED 

ED1 

ED1

2 

ED1

0 

ED8 

ED6 

ED4 

ED2 

ED3 

ED5 

ED7 

ED9 

ED1

1 

ED1

3 

BM

B 

BM

A 

ED

MB 

ED

MA 

CM

B 

CM

A 

EF

MB 

EF

MA 

VTHD = 3.6% 

VTHD = 4.2% 

VTHD = 4.2% 

VTHD = 3.6% 

VTHD = 3.7% 

VTHD = 4.6% 

VTHD = 4.6% 

VTHD = 3.6% 

ITHD 

=13.5% 

Irms = 

1,421A 

If = 1355A 

Ihmax = 

183A 

ITHD 

=14.8% 

Irms = 

1,113A 

If = 1101 A 

Ihmax = 

163A 

ITHD =5.8% 

Irms = 250A 

ITHD =7.4% 

Irms =50A 

ITHD 

=8.0% 

Irms 

=594A 

If = 582A 

Ihmax = 

48A 

ITHD =50% 

Irms =20A 

ITHD = % 

Irms =3A 

ITHD =3.4% 

Irms = 295A 

ITHD 

=19.3% 

Irms 

=723A 

If= 709A 

Ihmax = 

137A 

ITHD =30.4% 

Irms =31A 

ITHD =30.4% 

Irms =31A 

ITHD =37.8% 

Irms =60A 

ITHD =38.4% 

Irms =83A 

ITHD =12.3% 

Irms =79A 

ITHD =6.2% 

Irms = 200A 

ITHD =40.6% 

Irms =96A 

ITHD =% 

Irms =0A 

ITHD =24% 

Irms =70A 

ITHD =35.5% 

Irms =20A 

ITHD =25.5% 

Irms =39A 

ITHD =5.5% 

Irms =265A 

ITHD =8.5% 

Irms =15A 

ITHD =35.7% 

Irms =60A 

ITHD =31.4% 

Irms =265A 

ITHD =20.2% 

Irms =28A 

ITHD =37.3% 

Irms =65A 

ITHD =% 

Irms =0A 

AHF 

AHF 

AHF 

AHF 1 x 78 A 

1 x 157 A 

1 x 157 A 

1 x 78 A 



Our Value Proposal 
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1. Investigate PQ problems anywhere in Canada 

2. Diagnose and quantify problems onsite or remotely 

3. Produce comprehensive engineering reports 

4. Simulate network behavior as necessary 

5. Design and deliver custom PQ mitigation solution 

6. Validate performance 

7. Support equipment through extended warranty and 

preventative maintenance 
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Inverter Converter 

DC bus 

M 

A 

B 

C 

Current Distortion: 

THDi ≈ 90% Basic PWM VSD 

PWM VFD without 3% Line Reactance 
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Pre-installation: Preliminary harmonic study 
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AccuSine PCS+ 



AccuSine PCS+ theory of operation 

• AccuSine PLUS is a power electronic converter utilizing digital logic to inject 

corrective currents into a 3-phase power-source. These injected currents will 

compensate for existing harmonic currents from the 2nd to the 50th harmonic order 

drawn by non-linear loads connected to that grid. 



● Power source supplies the 

current the loads require for 

proper operation 

● Harmonic current (Ih) is 

produced when an electrical 

device uses (draws) current 

in a non-sinusoidal manner 

● The lower the harmonic 

order the higher the 

amplitude of the current 

 

Harmonics:Fundamentals (cont.) 



Voltage Problems – Basics 

 
Chronic Voltage Problems 

• Voltage outside ±10% for > 60 

seconds 

Voltage Sag 

• Voltage < 90% for ½ cycle to 1 minute 

Interruption 

• Voltage < 10% for >3 cycles 

A Sub-Cycle problem 



 

Large factory in Greater Toronto Area suffering from process line shut downs. 

 

• Each time there is an unplanned shut down, system shuts down and powder coating spreads across the factories, 

requiring a thorough cleaning every time. 

 

• Exiting ION meters installed on site.  

Voltage Power Quality Case Study: Sag Fighter 
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Solution: Sag fighter and UPS 
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• Pharmaceutical company with highly senstive electronics. 

• End of a utility line, suffering voltage drops during peak demand. 

• Sensitive equipment goes offline, unplanned downtime 

Voltage Power Quality Case Study: Sure Volt 

28 



• Lowest recorded voltage in past year: 75% of nominal voltage 

• Recommended range: +-10% nominal voltage 

Data extracted from ION meter 
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• 500kVA Sure-Volt proposed at artery where sensitive equipment is failing. 

• Regulates voltage +-3% 

Proposed solution: Sure-Volt 
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