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Topics ǿŜΩǊŜ ƎƻƛƴƎ ǘƻ ŎƻǾŜǊ ƛƴ ǘƘŜ ǇǊŜǎŜƴǘŀǘƛƻƴ 
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Variable frequency drives allow traditional single speed AC motors to run at different 
speeds on demand. 
This can have several applications in Data Centers. 
These three all have good applications for varying the speed in the motor rather than the 
traditional methods for flow and control. 

3 



How are you going to save power? 
Why are maintenance costs lower? 
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Water hammer occurs when pump starts and stops due to hard acceleration and 
deceleration.  Can also occur during check valve closing and opening.  This stresses the 
ǇƛǇƛƴƎΣ ǿƘƛŎƘ Ŏŀƴ ŎŀǳǎŜ ǇǊŜƳŀǘǳǊŜ ŦŀƛƭǳǊŜΦ  ¢ƘŜ ǎƳƻƻǘƘ ǊŀƳǇƛƴƎ ƻŦ ǘƘŜ ±C5Ωǎ ǾƛǊǘǳŀƭƭȅ 
eliminates water hammer. 
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The affinity laws of pump dynamics show that the relationship between pump speed and 
power requirements is a cube.  In other words, a 20% reduction in pump speed gives a 50% 
reduction in power required.  
This translates to real power reductions in kWh consumed. 
 
For instance, a 100h.p. motor = 75kW.  When run at 80% shaft speed, the flow goes down 
36%, but the power required goes to 38kW. 
 
These savings are not possible with soft starts, because they can not run continuously at 
different speeds 
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One of the issues in critical processes is the need for backup through power dips, sags and 
outages.  This can present special challenges. 
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[ŜǘΩǎ ƭƻƻƪ ŀǘ ǘƘŜ ŎƘŀƭƭŜƴƎŜǎ ƻŦ ǇǳǘǘƛƴƎ ±C5Ωǎ ƛƴ ŎǊƛǘƛŎŀƭ ŀǇǇƭƛŎŀǘƛƻƴǎ ǿƛǘƘ ǘǊŀŘƛǘƛƻƴŀƭ ¦t{ 
backup 
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±C5Ωǎ ƘŀǾŜ ƛƴŘǳŎǘƻǊǎ ŀƴŘ ŎŀǇŀŎƛǘƻǊǎ ƻƴ ǘƘŜƛǊ !/-DC converter stage 
Reactive loads interact unfavorably with UPS systems 
Double conversion UPS systems have extra conversions that reduce efficiency 
Series connection adds point of failure to normal operation 
 
Note that squirrel ŎŀƎŜ ƳƻǘƻǊǎ ǳǎŜŘ ǿƛǘƘƻǳǘ ±C5Ωǎ ǊŜǉǳƛǊŜ ŀƴ ƻǾŜǊǎƛȊŜŘ ¦t{ ŘǳŜ ǘƻ ǇƻƻǊ 
power factor and high starting currents. 
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AC inverter section of UPS systems must be oversized to accommodate highly reactive 
loads. 
Bypass options are not bumpless. 
Each conversion adds 2-5% losses in system 
Adds points of failure to the reliability diagram 
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The parallel solution offers: 
 Single conversion during backup -  
  Higher efficiency ς system is off line until needed 
  Higher reliability ς  Adds no continuous point of 
failure ς Ridethru can be taken off line with zero impact to process 
    Diode coupling allows for 
bumpless transfer of power flow 
    No inverter stage to VFD input, 
simpler topography 
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*Self-contained solution 
*Usable with all AC drive brands 
*Multiple types of protection from sags to complete outages 
*Can use bulk energy storage or can be self-contained in Bonitron unit 
*One Ride-Thru can support multiple VFDs 
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Typical system layouts shown. 
Standard systems have simple connection to new or existing systems.   
Footprint typically less than equivalent UPS systems. 
These are ultracap solutions, which are largely maintenance free for over 10 years. 
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Electrolytic and Ultracapacitors are 10+ years with no maintenance. 

Batteries would be serviced the same as UPS applications, great support 

from local service providers.   
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Bonitron DC Backup systems are scalable to any size system, and any 
outage duration.   
Sag solutions only need boost modules, therefore have no 
maintenance.   



These are some existing applications where the Bonitron UPD is currently installed. 
Over 20 years of installed base in multiple critical areas. 
The one thing they all have in common is the requirement for reliability and process 
availability. 
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All these industries represent backup needs due to extreme cost of production loss or 
equipment failure 
Dupont ς Continuous process/non woven fiber production 
Samsung, Jazz, Intel, TSMC ς Semiconductor wafer fabrication 
Chevron ς Oil pumps ς Progressive Cavity Pumping 
Rolls Royce ς Gas turbine lubrication and fuel supply backup 
First installation occurring in a major data center happening now. 
 

18 


