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Solution For a load of 40 MW, at 220 k V and 0.9 power factor lagging, the 
receiving-end current is given by 

IR = 40,000 L- cos- 1 0.9 = 116.6;-25.8° 
,)3(220)(0.9) "----

The sending-end voltage is found as follows: 

Vs = VR +ZIR 

= (220/ ,)3) x 103 ;0° + (35 + j 140)(116.6;-25.8°) 

= 127,000LJt.. + (144.3(76°)(116.6(-25.8°) 

= 138.4(5.4° kV (line-to-neutral) 

= 239.7(35.4° kV (line-to-line) 

Since there is no shunt branch, the sending-end current is the same as the 
receiving-end current. Thus," 

Is = IR = 116.6;-25.8° 

The sending-end power factor is 

PFs = cos[5.4° - (-25.8°)] = -0.86 lagging 

The percent voltage regulation is computed as 

. VR nl - VR B
Voltage regulatIOn = ' \t) • 100% 

R,B 

_ 239';2~ 22° 100% = 8.95% 

The sending-end real power is 

'Ps = 3VsIsPFs 	= 3(138.4 x 103)(116.6)(0.86) 
= 41.6 x 106 W = 41.6 MW 

Therefore, the efficiency of the line is found as follows: 

Efficiency = (PR/Ps)100%~0/41.6)1OO% = 96.2% 

http:103)(116.6)(0.86


-..---- 
Solution For a load of 40 MW, at 220 kV and 0.9 power factor lagging, the 
receiving-end current is given by 

40,000 1a = r;; 1- cos- 0.9 = 116.6L-25.8° AI 
v' 3(220)(0.9) 

For the nominal 1T equivalent circuit, the ABeD parameters are computed' as 

follows: 

A = D = ZY/2+ 1 
= (35 + j14O)(930 x 10-6 /90°)/2 + 1 

= 0.935 + jO.0163 = 0.935 ~ 

. B = Z = 35 + j 140 = 144.3 ~ 0 

C=Y(ZY/4+1) 
= (930 x 10-6 L900)[(35 + jI4O)(930 x 1O-t L900)/4 + 1] 

= (-7.57 + j899.7) x 10-6 = 900 X 10-6 tx>.5° S 

Thus, the sending-end voltage and current are given by 

Vs 	= AVa +Bla 
= (0.935m(127,OOOLQ::) + (144.3L76°)(116.6 L-25.8°) 

= 130.4~ kV (line-to-neutral) 

= 225.8 L36.6° kV (line-to-line) 

Is = CVa +Dla 
= (900 x 10-6 ;j>O.5°)(127,OOOL!r:) + (O,935m(1l6.6 L-25.8°) 

= 97.97 + j68.57 = 119.6L35° A 

The sending-end power factor is 

PFs = cos(6.6° - 35.0°) = 0.88 leading' 

At no load. the receiving-end voltage is 1/A times the sending-end voltage; 
thus, the voltage regulation is computed as follows: 

Vs/A - Vall 
Voltage regulation = ~. . 100%

a.d 
= 225.8/0.935 - 220 100% ::= 9.77% 

220 

The sending-end real power is 

Ps = 3Vs/sPFs = 3(130.4 x 103)(119.6)(0.88) 
= 41.17 x106 W = 41.17 MW 

Therefore,. the efficiency of the line is found as follows: 


Rfficiencv = (Pa/Ps)loo% = (40/41.17)100% = 97.2% 


http:103)(119.6)(0.88

