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Power Quality & 
the impact

41% 16% 65%
Facility managers 

reported catastrophic 

failures due to electrical 

anomalies

Reported damage of 

over $10,000 per event

of outages resulted in 

6 hours or more of lost 

production/output

“Quality is never an 

accident; it is always the 

result of high intention, 

sincere effort, intelligent 

direction and skillful 

execution; it represents 

the wise choice of many 

alternatives.”

William A. Foster



In today’s increasingly power-dependent business 
landscape, the quality of electrical supply has 
become a critical factor in operational success 
for commercial and industrial enterprises. Power 
quality issues—often invisible until equipment 
fails—cost businesses billions annually in damaged 
equipment, operational downtime, and lost 
productivity. This case study explores how advanced 
power quality monitoring systems successfully 
identifies potentially catastrophic power events 
before they caused extensive damage in industrial 
and commercial settings, demonstrating the value 
of proactive power management for business 
continuity and asset protection.

Power Quality is King

Power quality isn’t simply about having electricity; it’s about having clean, consistent, 
and reliable power. Like an unexpected pothole can damage your car’s suspension 
system, power anomalies can wreak havoc on sensitive electronics and industrial 
equipment. These disturbances may be brief—sometimes lasting just milliseconds—but 
their impact can be devastating, long lasting, and costly for businesses both large and 
small.

According to a NEMA survey, 41% of facility managers reported catastrophic failure 
or damage to electrical or electronic equipment due to lightning events or voltage 
surges. For most respondents (61%), it cost less than $10,000 to repair the damage, 
but a significant 16% reported damage exceeding $50,000. Perhaps more concerning, 
65% reported downtimes associated with voltage surges of 6 hours or more and lost 
business output or SLA compliance1.

These statistics underscore a critical reality: commercial and industrial operations 
remain vulnerable to sudden and potentially devastating power events without proper 
power quality monitoring.

1	 https://www.nemasurge.org/wp-content/uploads/2015/01/Surge-Protective-Devices-for-Residential-Applications-Phase-1-Final.pdf

The Hidden Dangers Lurking in
Your Power Supply



precision Electronics 
Manufacturing
“We were losing about $50,000 per day in scrapped 
materials and production inefficiencies”

A precision electronics manufacturer in the Midwest began experiencing intermittent 

quality control issues in early 2024. Testing equipment would occasionally report 

“false failures”, leading to unnecessary product rejections. More concerning, several 

expensive automated assembly machines had failed prematurely, resulting in machine 

replacements and significant production delays.

“We were losing about $50,000 per day in scrapped materials and production 

inefficiencies,” explained their operations director. “And that didn’t include the half-

million in equipment repairs we’d already invested. The most frustrating part was the 

unpredictability—some days everything worked perfectly, and others were a complete 

disaster.”

After standard troubleshooting failed to identify the root cause, the company partnered 

with an energy firm to implement a comprehensive power quality monitoring solution. 

Multiple new power quality meters were integrated with several existing meters to create 

a historical database of measurements for analysis. 

Within two weeks, the solution was able to detect a pattern of voltage sags and transients 

occurring specifically during the operation of a large air compressor system that serviced 

multiple areas of the facility. The compressor’s start-up sequence was creating momentary 

voltage drops throughout the facility. Though these drops were not noticeable to the 

naked eye, the metering showed the drops were particularly pronounced on circuits 

powering sensitive electronic manufacturing equipment.

“The voltage sags were brief—less than 100 milliseconds—but that was enough to wreak 



“The voltage sags were 
brief—less than 100 
milliseconds—but that 
was enough to wreak 
havoc with our precision 
equipment”

havoc with our precision equipment,” 

noted the facility’s electrical engineer. 

“Without the continuous monitoring, 

we would never have connected the 

intermittent equipment failures to the 

compressor operation because they 

weren’t always synchronized in time. 

Sometimes the equipment would 

continue running after a sag but fail 

hours later.”

The solution involved installing dedicated 

power conditioning equipment for specific 

production lines and implementing a soft-

start mechanism for the air compressor. 

These relatively simple fixes immediately 

reduced production errors by 93% 

and completely eliminated premature 

equipment failures. Based on avoided 

production losses alone, the company 

estimated a return on its monitoring 

investment within six weeks.



149 
utility Warning signs
“We’d never seen that many impulse events concentrated in 
such a short timeframe,”

In a more dramatic example, a major investor-owned utility faced the challenge 

of monitoring power quality across multiple sites of essential infrastructure, 

including large processing plants, commercial complexes, and data centers 

that required continuous high-quality power to meet SLA requirements.

 

To enhance their monitoring capabilities, the utility deployed power quality 

analyzers at critical points, particularly at voltage transformers at mission-

critical locations in facilities. They integrated these analyzers with an EPMS 

to improve comprehensive analysis and reporting capabilities.

The system’s ability to identify abnormal patterns proved crucial when it 

alerted engineers to 149 high-frequency (HF) impulse events at a specific 

measurement point within a single month. This high concentration of events 

indicated a potential equipment pre-fault condition, and was immediately 

flagged as critical information.

“We’d never seen that many impulse events concentrated in such a short 

timeframe,” explained one of the utility’s senior engineers. “The pattern was 

clearly abnormal and suggested imminent equipment failure.”

The suspicions that these impulse events where a root cause of failures were 

confirmed when a catastrophic failure occurred on a voltage transformer 

at that location. However, the real value of the monitoring system came 

in what happened next. Using the the EPMS data, engineers recognized 

similar patterns emerging across other transformer equipment in their 



network. This allowed them to trigger 

proactive maintenance—including timely 

replacement of similar transformer 

equipment—before additional failures 

occurred.

“The monitoring system essentially 

provided us with 149 warning signals,” 

the engineer continued. “Without that 

visibility, we would have experienced 

multiple catastrophic failures across our 

network, resulting in extended downtime 

for critical infrastructure and potentially 

millions in repair and replacement 

costs.”

By leveraging the tailored analytics from 

the EPMS system, the utility’s engineers 

conducted quicker root-cause analyses, 

minimizing downtime, reducing costs, 

and improving overall system reliability. 



Predictive Analysis in 
datacenters

“It was like watching someone slowly poison our equipment”

In another case, a regional data center supporting multiple financial 

institutions began experiencing unexplained server crashes and network 

equipment failures. Initial investigations by the IT team found no software or 

configuration issues, yet the problems persisted, threatening to violate the 

stringent uptime guarantees promised to their banking clients.

“In our industry, downtime isn’t just an inconvenience—it’s a breach of SLA 

contracts with potentially massive financial penalties,” explained their Chief 

Technology Officer. “Plus, we were beginning to see hardware failures at a 

rate far above manufacturer specifications, which was becoming extremely 

costly.”

The facility had basic power monitoring in place, but it only tracked overall 

consumption and major outages. With the help of a qualifed power partner 

a power quality monitoring system was installed, with metering that could 

detect microsecond-level disturbances. The new system, installed at strategic 

points throughout the facility, immediately began capturing data on power 

anomalies too brief to be noticed previously.

Data analysis through the EPMS revealed multiple daily occurrences of 

voltage transients coinciding with the activation of the backup generator 

testing sequence. The automatic transfer switch was creating voltage spikes 

during its weekly test cycle that, while brief, were damaging sensitive 

components in the servers and network equipment over time.



“It was like watching someone slowly 

poison our equipment,” said the facility 

manager. “Each individual event wasn’t 

enough to cause immediate failure, but 

the cumulative effect was devastating our 

hardware. Without detailed monitoring, 

we would never have connected the 

weekly testing cycle to the equipment 

failures.”

The data center implemented isolation 

transformers and transient voltage 

surge suppressors at key points in their 

power distribution system. They also 

modified their testing procedures to 

include gradual load transfers rather 

than the abrupt switching that had been 

causing the transients. Six months after 

implementation, server failure rates 

returned to normal levels, and network 

reliability metrics improved by 27%.

“Without detailed 
monitoring, we would 
never have connected 
the weekly testing 
cycle to the equipment 
failures”



data analysis
in wind farms

“The damage happened during one event, but wasn’t 
detected until much later during system restart. Without 
comprehensive monitoring that could capture and timestamp 
events, we might never have connected these dots.”

In a case from France, a renewable energy provider experienced puzzling 

repeated failures in the Static VAR Compensator (SWM) components of their 

Equalizer systems installed across ten wind farms. What made the situation 

particularly confounding was that such repetitive failures hadn’t been 

observed in more than 1,000 other wind turbine installations.

To identify the root cause, power quality monitors were installed on each 

turbine. Within days, a pattern emerged: high voltage spikes were occurring 

during turbine transformer disconnections, causing breakthrough of thyristor 

isolation in the SWM components.

The failure pattern was particularly insidious because the damage occurred 

during transformer disconnection, but the failure was only discovered later 

when the turbine was re-energized and the system’s built-in test sequence 

activated. Without continuous power quality monitoring, this type of 

intermittent issue could have continued indefinitely, resulting in ongoing 

equipment damage and replacement costs.

“What made this case fascinating was that the failure and its cause were 

completely separated in time,” noted one of the engineers involved. “The 

damage happened during one event, but wasn’t detected until much 



later during system restart. Without 

comprehensive monitoring that could 

capture and timestamp events, we might 

never have connected these dots.”

The solution was elegantly simple once 

the cause was identified: engineers 

modified the Equalizer controller to enter 

standby mode a few seconds before 

transformer disconnection, protecting 

the sensitive thyristor components 

during the high-voltage spike events. 

This preventative measure effectively 

eliminated the recurring failures, saving 

substantial replacement costs and 

reducing downtime across all ten wind 

farms.
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Disclaimer: The case studies presented herein are derived from publicly available examples of power monitoring and 

management applications in critical infrastructure. These cases have been anonymized and adapted to protect confidentiality 

while illustrating the benefits of such systems. Names, specific locations, and identifying details have been intentionally omitted. 

While based on real-world scenarios, these examples should be considered representative. They are intended for illustrative 

purposes used in the market only and should not be construed as guarantees of specific results or performance. Readers are 

advised to consult with qualified professionals for advice tailored to their unique circumstances.


