
Power Quality 

 
A Winning Proposition 



Educational Overview 

ÅThe Transient Environment 

Å  The Transient Effect on Equipment 

Å  Going Greené 

Å  TVSS Applications  

Å  TVSS Standards & Specifications 

Å  Maximizing ROI 

Å  Case Studies 

Å  Product Overview 



Your Transient 

Environment 



What is a Transient? 

é a temporary excess     

of voltage and current 

on an electrical supply 

system or network 

 

é sometimes thought of 

as a spike or a surge 



How Large is a Transient? 

éThe Institute of Electrical 

and Electronic Engineers 

(IEEE) studies prove that 

ñtransients on a 120 volt 

power line can reach as 

high as 5,600 voltsòé 

Source: Specifying Engineer Publication 



Where Do Transients 

Come From? 

Common Misconception  

é The majority of high energy voltage 

transients originate outside the userôs 

facility é 

 

Reality 

é High energy sources like lightning 

strikes, grid switching & other utility 

faults typically account for only 10%-

15% of all transients recorded !!   

15% Externally Generated 

Major Causes = Lighting & Grid Switching 

85% Internally Generated 

Major Causes = Consumer Load Switching 

Source: Power Quality Proceedings 1991 



No Protection 

Electronic 

failure inevitable 

Surge Only 

Surges are 

dampened but 

not eliminated 

Surge & Power 

Filtering  

Clean Power 



How Often Do Transients Occur? 

é as many as 180,000 to 

432,000 transients per hour 

occur in heavy industrial 

manufacturing environments !!! 

Source: Specifying Engineer Publication 



The Transient 

Effects on 

Equipment 



Transient Effects on Lighting 
Concern !!! 
Å Electronic ballast may normally be susceptible to transient 

voltage impulses 

Å Electronic ballast may not tolerate ANSI C62.41.1 & .2 ï 

2002 impulses when installed close to the building main 

service or sub-panels 

Å Install service entrance & sub-panel surge suppression to 

avoid ballast transient damage 
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Source: Florida Power & Light 



Transient Effects on Motors 
ÅInsulation values on motor 

windings are typically 1500 Volts 

(motors with higher cost class J 

insulated windings are rated to 2500 

volts). 

ÅTransient activity on a 120 volt line 

can be in excess of several 

thousand volts. 

 Conclusion é.. 

 Motor failure can occur when transients 

cause the breakdown of  motor winding 

insulation! 

Source: Texas Instruments Laboratory 



Effects of Transients  

on Computers 

Conclusioné 

Nearly 9 out of 10 (88.5%) harmful power line 
disturbances can be traced back to transient 
activity, which are generated both internally and 
externally. 

 

39.5% 

49.0% 

11.5% Under/Over Voltages: 11% 

Voltage Outages: 0.5% 

Impulse Transients 

(Spikes) 

Oscillatory Decaying 

Transients 

Source: IBM 24 Month Study of 200 Computer Sizes 



Effects of Transients on 

Electronic Equipment 

Å Problem:   (Case Study: U.S. Air Force)                        

ï 5-6 board failures per week 

 

Å Impact: 

ï Significant system down-time and 

disruption of operations 

Solution: 
TVSS with ñall mode transient 

filterò, fitted downstream of the 

UPS on each panel, in the Data 

Center.  

Source: Texas Instruments Laboratory 



Going Greené. 

Your Environmental Responsibility 



THE PROBLEM: The Looming  

E-Waste Tsunami 
ÅWhatôs The Problem? 
ïThe electronics we buy 
donôt last very long 

ïElectronic equipment 
contains toxic materials 

ïMore e-waste thrown in the 
trash vs. recycled 

ïToxic components and 
poor design make e-waste 
hard to recycle 

ïMost recyclers export the 
products to developing 
countries with no worker 
safety or environmental 
protections 

 

 

Source: E-Waste Briefing Book; Electronics Take Back Coalition 5-08 



 

Green & Sustainable Benefits to E-Waste 

Global Catastrophic Problem 

ǒ Increased Life Cycle to your equipment 

ǒ Improved mean time before equipment and 
repair (MTBFR) 

ǒ Increased reliability & Performance 

ǒReduced degradation to performance 

ǒReduced risk of catastrophic loss 

E-Waste Result: 

ǒReduced E-Waste (volume) to landfills 

ǒReduced toxic pollution/contaminates 

Source: E-Waste Briefing Book; Electronics Take Back Coalition 5-08 



Proper Applications 



Total Protection SystemÊ 

ñFor the best performance and protection 

from internal & external transients, a 

complete system of TVSS devices should 

be considered.ò 

Source: Power Quality ï September 1991 Proceedings 

1. Main Service 

2. Distribution Panels 

3. Sub Panels  
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