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Main Objectives

ÅProvide an introduction to UPS systems used for 
traffic signals

ÅBecome familiar with the main components that 
comprise a UPS system

ÅIdentify design and operational considerations and 
limitations

ÅProvide a design example to demonstrate the process 
for component selection



Brief UPS History

ÅUPS technology in use over 30 years

ÅApplication for signals has been in use 

for over 15 years

ÅEarly use was limited

ÅNortheast power outage in 2003 

provided a catalyst for agencies to 

begin or expand use of UPSõs



A UPS Will Be Active If There Is:

Å Power failure: total loss of input voltage

Å Voltage Surge: a momentary or sustained 

increase in voltage

Å Voltage Sag: a momentary or sustained 

reduction in input voltage. 

Å Voltage Spike: a brief high voltage òhitó 

that cannot be clamped by the arrestor



ÅNoise: a high frequency transient or 

oscillation on the service feed, usually 

caused by nearby equipment. 

ÅFrequency instability: temporary change 

in the service feed frequency

Å Harmonic distortion: a departure from the 

ideal sinusoidal waveform (amplitude) 

expected on the line. 

A UPS Will Be Active If There Is:

http://en.wikipedia.org/wiki/Mains_frequency


Pros:

ÅVery Efficient (>95%)

ÅEasy To Extend Battery Bank

ÅLow Cost

Cons:

ÅLimited AC Conditioning

ÅPotential for More Frequent

Battery Use

Line Interactive UPS System Diagram



Theory of Operation Double Conversion UPS

Pros:

ÅNearly Ideal Electrical Output

ÅZero Transfer Time

Cons:

ÅReduced Reliability Over Time

ÅGreater Component Wear



Major UPS Components
UPS/Rectifier



Major UPS Components

ATS or PIM


