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Importance:
 Increased Loading of Transmission 

Lines
 Several Blackouts can be 

attributed to this
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Fig. 10-1 A radial system. 
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Reactive Power Need at 
Higher Loading:

 Both voltages close to 1 per unit
 Large power transfer means larger 

angle
 must be negative
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Fig. 10-2 Phasor diagram and the equivalent circuit with 1puS RV V  . 
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Fig. 10-3 Voltage profile along the transmission line. 

SV





RV





xV





x
(a) (b)

(1pu)
SV

(1pu)
RV

xV

RP SIL

RP SIL

Voltage Profile for Three 
Values of SIL

SV





RV





xV





x
(a) (b)

(1pu)
SV

(1pu)
RV

xV

RP SIL

RP SIL



© Copyright Ned Mohan 2008 8

Fig. 10-4 Voltage collapse in a radial system (example of 345-kV line, 200 km long). 
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“Nose” Curves at Three 
Power Factors as a 
function of Loading
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