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• Southern California Edison overview.
• Benefits and drawbacks of variable speed drives.
• The variable speed drive stories.
• Current market conditions.
• National campaign for variable speed drives.
• Next steps.

– Throttle up the energy savings…throttle down the cost.
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Agriculture, 
6%

Commercial, 
71%

Industrial, 
10%

Other, 13%

• One of the country’s largest 
investor-owned utilities.

– 50,000 square miles.
– 13 million customers. 
– 430 cities, including 5 of the 25 fastest 

growing cities in the country.

• Environmental leadership.
– We’ve partnered with our customers to 

save more electricity through energy 
efficiency programs than any other utility for 
the last 25 years.

� Leading U.S. purchaser of 
renewable energy

� Largest private EV 
fleet in the country

� Edison SmartConnect wins 
industry leadership award

� Largest DR portfolio in 
California

*Customer Breakdown Residential is not included, only business customers based on SIC and service acct data provided by CEM.

1,789,608Potomac Electric Power Co

1,943,716Puget Sound Energy Inc

2,073,555PacifiCorp

2,246,977Massachusetts Electric Co

2,424,378Connecticut Light & Power Co

3,975,851Florida Power & Light Company

4,298,362Northern States Power Co

8,523,069Pacific Gas & Electric Co

9,613,063Southern California Edison

Top U.S. Utility Energy Efficiency Programs, 
1992-2007 Savings shown in megawatt-hour 

(MWh), or thousands of kWh

Source: U.S. Dept. of Energy, Energy Information Administration,
Form EIA-861
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• Aka: variable-frequency drives, adjustable speed drives, 
variable speed drives, variable-frequency inverters or 
frequency inverters.
– Allow induction-motor-driven loads (fans and pumps) to operate 

in wide speed ranges. 
– Controlling motor speed so that it accurately corresponds to load 

requirements that can result in possible energy savings as high 
as 60%.

– Prime candidates for VSD application: loads where torque 
increases with speed, including centrifugal pumps, fans, blowers, 
and most compressors.
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Load profile

Power 
quality

Customer 
process/production 

needs

Characteristic 
(nameplate) of the 
motor/equipment 

VSD-Motor control 
system 

compatibility
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• Energy savings. 
• Help reduce maintenance costs.
• Improved process control.
• VSD’s can help extend the life of the entire system by 

decreasing stress on the motor and the driven 
equipment.

• Soft starting and enhanced speed capability.
• Eliminates the need for expensive and energy-wasting 

throttling mechanisms such as control valves and outlet 
dampers.

• Ability to control several motors with a single drive.
• Help reduce carbon footprint.
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• Facilities that have constant load are not good 
candidates for VSD’s.
– Metal Fabricators, Foundries, Mining.
– Process: sand blasting, grinding/finishing, cutting, crushing, 

screening, heat environment, etc.

• Motor damages from improper VSD’s installation that is
located too far from the motor itself.

• VSD’s may not be be applied to aged, or lower service 
factor motors. 

• Increase motor heating, EMI, or noise.
• Economical performing VSD’s for larger motors (>200hp) 

operating at higher voltages are currently not available in 
the market.



8

Southern California Edison®

 �!������,!��
��+����	����

• Paper mill facility in Port 
Angeles, Washington dealing 
with chronic maintenance 
issues and rising energy costs 
prompted review of the 
pumping system for EE 
opportunities.

• Project included installing 2 
VSD’s on 2 out of the 3 
pumping systems at the 
facility.

• Reduced the system’s flow 
rate by 31% and allowed one 
pump to operate at variable 
load to reduce energy 
consumption.

21 monthsSimple 
payback

$42,000Total annual 
savings

$75,000Project cost

$10,000/yrMaintenance 
cost savings

$32,000/yr
700,000 kWh/yr

Energy 
savings

Source: Energy Matters, Spring 2003, pg.6.
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• Largest custom processor of 
freeze-dried products in the 
world looking to reduce its 
energy consumption.

• Project includes installing 
VSD’s on 4 out of 8 
compressors in the 
refrigeration systems.

• Enabled the company to save 
34% of base energy use with 
no reductions in production.

$196,577Tax Credit & 
Incentives

$77,700+Total annual 
savings

$241,777Project cost

$77,700/yr 
1,939,000 kWh/yr

Energy 
savings

Source: FoodProcessing Industry Resource Efficiency Case Study-Oregon Freeze Dry.
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• Variable Speed Drives (VSD’s) are under utilized.
• VSD’s are an after thought.

– Most motors are “run to ground”.
– Rewinding is faster and cheaper but at the cost of optimal motor

efficiency.

• Lack of education of VSD’s.
• Misconceptions of VSD’s.
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• Improve consumer knowledge base by consolidating 
information at a central point.

• Become the customer’s source for all issues relating to 
variable speed drive (VSD).
– Technology, legislation, etc.

• Leverage the prominence and influence of CEE and 
position CEE to assume the role at the national level.

• Economic times require facility managers to maintain 
output with minimum expense.

• Potential target segments for VSD’s.
– Industrial Manufacturing, Plastics & Rubber, Chemicals, Food 

Processing, Paper Mills, etc.
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• CEE Motors & Motor Systems committee to assess the 
potential for a national program strategy and/or a 
national VSD campaign.

• More research is needed:
– VSD market.
– Savings potential.
– Technical considerations.
– Program design considerations.
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Kellem Emanuele
Consortium for Energy Efficiency
Industrial Program Manager
Co-chair:  CEE Motors & Motor Systems Committee
Email:  kemanuele@cee1.org
Phone:  617-337-9273


