
Disturbance Waveform Possible Effects Possible Causes Solution

1. Sag / Under-Voltage – Voltage Fluctuation

Sag System halts, loss of 
data, shutdown 

Startup loads, Line faults, Servo Controlled Voltage Stabilizer, 
UPS 

Under Voltage System halts, loss of 
data, shutdown

Utility faults, load 
changes,

Servo Controlled Voltage Stabilizer, 
UPS 

2. Swell / Over-Voltage

Swell Nuisance tripping, 
equipment dam-
age/reduced life 

Load changes, utility faults Servo Controlled Voltage Stabilizer, 
UPS

Over Voltage Equipment damage 
/reduced life 

Load changes, utility faults Servo Controlled Voltage Stabilizer, 
UPS

3. Interruptions

Interruption Loss of data possible, 
Damage  shutdown 

Switching, utility faults, 
circuit breaker tripping, 
component failures 

UPS

4. Transient

Impulsive Loss of data, possible 
damage, system halts 

Lightning,ESD,switching 
impulses, utility fault 
clearing 

Stabilizer with Surge Suppressor, 
UPS

Oscillatory Loss of data, possible 
damage

Switching of inductive 
/capacitive loads

Stabilizer with Surge Suppressor, 
UPS

5. Waveform Distortion

Harmonics System Halts, 
Transformer Heated

Electronic Loads, (Non 
Linear)

Isolation Transformers, K-
Rated Isolation Transformers

Interharmonics Light Flicker, Heating, 
Communication 
Interference

Inductive Load, Control 
Signal, Faulty 
Equipment, 

Ultra Isolation Transformers, 
Filters, UPS

Noise System Halts , Data 
Loss

Radio Transmitters, 
Faulty Equipment, EMI 
Interference

Shielding of Wiring, Isolation 
Transformers

Power Frequency 
Variation

System Halts, Light 
Flickers

Intermittent Operation 
of Load Equipment

Reconfigure Distribution, 
Relocate Sensistive Loads,  
UPS,.

DC Offset Transformers Heated, 
Ground Fault, 
Nusisance Tripping

Faulty Rectifiers, 
Neutral Issues

Isolation Transformer, Replace 
Faulty Device.

The above solution summary has been derived with the help of white paper published by Joseph Seymour for Schneider Electric 
– Data Center Science Center – White paper 18 Rev 1
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