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Dynamic Braking



 Largest Global Manufacturer of 
Power Resistors
◦ In business since 1892
◦ All Fabrication Done on-Site
◦ Total Control Exercised Over 

Processes
 Headquartered in Erlanger, KY 

(Cincinnati suburb)
◦ 67,500 sq.-ft. facility
◦ Workforce of 100+ people
◦ 13 engineers on staff

 Excellent Reputation for Quality & 
Service
◦ Certified ISO-9001-2015
◦ Products certified by CSA and UL



 Neutral Grounding
 Motor Control
 Dynamic Braking
 Filter Resistors
 Transit



 Most common terms for Dynamic Braking:

◦ Horsepower (rate at which work is done)
◦ Watt (rate of energy transfer)

Where do they come from?



The term was adopted in the late 18th century by 
Scottish engineer James Watt to compare the 
output of steam engines with the power of draft 
horses. James wanted to sell more steam 
engines! 



 The idea of Horsepower was used by James Watt to help 
market his improved steam engine. He had previously agreed 
to take royalties of one third of the savings in coal from the 
older Newcomen steam engines. This royalty scheme did not 
work with customers who did not have existing steam 
engines but used horses instead.

 Watt determined that a horse could turn a mill wheel 144 
times in an hour (or 2.4 times a minute). The wheel was 12 
feet in radius; therefore, the horse travelled 2.4·2π·12 feet 
in one minute. Watt judged that the horse could pull with a 
force of 180 pounds. So:

 Watt defined and calculated the horsepower as 32,572 
ft·lbf/min, which was rounded to an even 33,000 ft·lbf/min

 Thank you Wiki



Given that:
1 joule = 1 watt-sec; 1 joule/ sec= 1 watt

so
1 joule = 0.7375 ft-lb and 1ft-lb = 1.35 joules

And
1HP = 33,000 ft-lb /min

So
1HP = 550 ft-lb/sec

Therefore
1 HP = (550ftlb/sec)(1.35joules/ftlb)

1HP = 745.76 joules/sec
1Hp = 746 watts



 Motor Wattage = Drive Horsepower x 746

 Peak Wattage = MW x Braking Torque
◦ Braking torque is typically between 100 and 150%



 Regeneration is the transfer of energy from 
the motor back to the power supply
◦ Rotor speed exceeds synchronous speed of applied 

frequency
◦ Regeneration occurs when speed and torque act in 

opposite directions.
 If not properly dealt with, can cause nuisance 

Bus Overvoltage trips in Variable Frequency 
Drives

 The most commonly overlooked application 
issue with VFD’s





 Motor will act as a generator. Mechanical energy is 
converted to electrical energy.

 AC Power from the motor is rectified by the IGBT 
freewheeling diode.

 Normal input bridge can’t handle the regeneration.
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 Dynamic Braking
◦ Chopper control circuitry monitors the DC bus voltage
◦ If regeneration causes the bus voltage to rise above a certain 

level, the chopper turns on and shunts the energy through a DB 
resistor



Braking
 Application of force to decelerate a load more 

quickly than allowing to coast to a stop

Overhauling
 Application of force to maintain a constant 

speed of a load
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 Ohmic Value
◦ Minimum ohmic value of the drive x 10% = Ohms
◦ Supplied by the drive manufacturer

 Motor horsepower converted to KW
◦ Motor HP X 746 = KW

 Braking or Overhauling
◦ Need to know the duty cycle, time on/off

 Indoor or Outdoor



 The brake takes the over-voltage off of the DC-Bus 
and transfers this energy to the resistor.

 The resistors converts this energy into heat.
 The temperature rise is approximately 375C over 

ambient, so make sure you are aware of where the 
unit is being place! 



 Quote requests responded to within 24 HRs
 Price competitive
 UL/CSA Available
 2-3 day shipment on units under 10KW!



Any questions?




