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Distribution System

 9% of Electric Loss
 Sub-transmission at 230 kV or 

below
 35 kV and down to 12 kV
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208/120 V 

13.8 kVTransmission 
line

Generator

Load

Feeder

Step up 
Transformer



© Copyright Ned Mohan 2008 4

Residential Distribution System
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Fig. 8-2 System load. 
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Fig. 8-3 Utility loads. 
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Table 8-1 Power Factor and Voltage Sensitivity of Power Systems Load 

Type of Load Power Factor /a P V    /b Q V    

Electric Heating 1.0 2.0 0 
Incandescent Lighting 1.0 1.5 0 
Fluorescent Lighting 0.9 1.0 1.0 

Motor Loads 0.8 – 0.9 0.05 – 0.5 1.0 – 3.0 
Modern Power-

Electronics based 
Loads 

1.0 0 0 

 

Power Factor and Voltage 
Sensitivity of Power 
System Loads 
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Fig. 8-4 Voltage-link-system for modern and future power-electronics based loads. 
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Fig. 8-5 Per-phase, steady state equivalent circuit of a three-phase induction motor. 
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- Conventional Speed Control by 
Reducing Voltage
- High slip speed result in large rotor losses
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Fig. 8-4 Voltage-link-system for modern and future power-electronics based loads. 
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Fig. 8-7 Switch-mode dc power supply. 
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- Efficiencies 90% and Higher


