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Abstract: Today quality of any electronic device is subjected to many random factors such as manufacturing defects, 
environmental effects and power quality issues. Voltage variation presented at the power lines is the main causes of reduction 
in electronic products’ performance and reliability in a fully operational environment. So in this paper, we classified the 
electrical variations and their effect on the reliability of the device. Also, a case of study with the electrical variation which 
produces the highest risk onto electronic devices is presented. The techniques presented in this paper can be applied to 
perform a good estimation of the performance and warranty calculation for any electrical and electronic products when 
voltage variations are presented. 
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1. Introduction 

 
 Today loads are more sensitive to electrical variations presented in the power lines. Consequently, Power Quality 
(PQ) is a fundamental aspect of reliability into any electrical and electronic device. According to the IEEE defined standard 
(IEEE Std. 1100, 2006) PQ is “The concept of powering and grounding electronic equipment in a manner suitable to the 
operation of that equipment and compatible with the premise wiring system and other connected equipment”. PQ problems 
originate in the commercial power grid, which, with its thousands of miles of transmission lines, is subject to weather 
conditions such as hurricanes, lightning storms, snow, ice, and flooding along with equipment failure, traffic accidents and 
major switching operations. Also, power problems affecting today’s technological equipment are often generated locally 
within a facility from any number of situations, such as local construction, heavy startup loads, faulty distribution 
components, and even typical background electrical noise (Bollen & Yu-Hua Gu, 2006).  

A recent study in the United States has shown that industrial and digital business firms are losing $45.7 billion per 
year due to power interruptions. Across all business sectors, an estimated $104 billion to $164 billion is lost due to 
interruptions with another $15 billion to $24 billion due to all other PQ problems (Seymour, 2006).  
 Based on the information above this paper discusses and presented an analysis of the PQ from a sense of view of 
reliability. For this analysis it is necessary to know what kind of voltage variation affects device performance Seymore 
(2006) has established seven types of variations that occur in the power supply lines. Following that information, it is found 
that electrical harmonics are highly important for electronic devices. A case of study is presented in order to show the effects 
of the electrical harmonics into the electronic devices. 

The results of this study can be applied to any PQ conditions that are major sources of damage to electronic 
products. Also, with this kind of studies is possible to understand and improve warranty time when PQ appears in the 
electronic device. 
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