
 )٢٢(محاضرة رقم  مركز تطوير الدراسات العليا و البحوث في العلوم الهندسية

  

  ١

�������������	
�:א� �٢٢� �

���	
�:���אن�א� ��ط�����א�����א��������� 

Transmission Lines 

� �

� �

١−��!"����������������!�: 

��ط���#
$�
�1א�.���"�א�&�א0/.�-,�+��א*"(�א)'
'&�!%�א��א��������!2�% ��
��3.45����א�

و��A��B-.C0��.�E.F@"ود�!����4א�����=8
�>;�א�
:���9-&�����8א�7"�א�����&���"�א����6א

�&+�Gא��H��4��I��&ط�א�����א�������
�-��–א�0
و!��:��B0א�/��4–�א�–���-�J�.��8.��א��Kد��
و��Aא�4

�
�.8����LM����-�J�.א�.� �

���
��8
�1א�.Nא�&�א�

�)�Oא*�POא�����א��������������ط����/�Kو�:� �

�Q(  �%��
*�O���5و���SMط�����٨٠V!�-�=�� �

�W(  �X��
!�
*�O�YאوV5ل�و��� �=�-�!�٢٤٠Vא�&�٨٠���ط�!.�'���א�


��%�  )ج�*�O�"5]55-��و��Oط����٢٤٠V!�-�=�. 


*

��אو�א+8P.�^א�A�
�و��%�����8b��=�c-.Fא)����a���5�O�A`���א�`�א��Gو�א�_+ و��"�.

1
�
/dא�A��O
/Pא��e!���
@��=�A����P�!�fg

ل���8�Kא�/�A��4و��A+_.�وQ�"hن�د���א��.Nא�א

�A� 
!Q� ،� � ���
�א�` ���8Nא�A����4!� �����"����]=�!� �8��=� �
P.�^א�A�_�jK� �א)و�&�و ���8Nא

�6kא�/����4-&�א��

���Kز�e5א�/�O�&-���4ل�א��8���eBK�K�l�@�6kא�.�P.م�א�]-�:��`�
א����8Nא�`

5
د��א���ل]���.� �

�� �

٢�−����SMط�א�����א�����ransmission LineShort T�� �


و!��)�١(�XP5א�$����p��`q��_�6א�C-���r:

و��א�0
و!��א��-����-R�6Cא�"א���gא�0/K�
�.8���

��-�
B!وX �4/و�א����-�J�.��8א��K�6،�و�C-����-א����-�
B0و��א
/K�
s5Q�
�.8�����.���
dא�t_+�Aو�


و��א�.�
����"�א��8dא����5Isن�א�.�
����"�א��0"�/5��&���Ir�
�و���Kن�א��X����u4א�.�
��و�א8=�"�7

&-5:� �
Is   =  Ir   = I 
Vs  = Vr + Is ( R + jX) 
 = Vr + I Z 
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Percentage regulation = ( |VNL| - |VFL| / |VFL| ) x 100 
Where: 
|VNL| = magnitude of receiving end voltage at no load (NL) 
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|VFL| = magnitude of receiving end voltage at full load 
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Percentage regulation = [ (I R cos φ +  I X sin φ ) /Vr ] x 100 
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Active losses =  I2 R 
Reactive losses =� I2 X 
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η = (1 – loss/Ps ) x 100 
Where  
Ps = Vs Is  cos φ� in single phase  
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Ps = √3 Vs Is cos φ� in 3 phase  
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Vm = Vr + Ir Z/2 
Ic =  Y Vm 
Vm  = ( Ic + Ir ) Z/2 
Is =  Ir + Y Vm 
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Ic1 = Vs x Y/2 
Is = Ic1 + Ic2 + Ir 
  = VsY/2 + Vr Y/2 + Ir 
Vs = Vr + Z ( Ir + Vr Y/2) 
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dV = I Z dx 
dV/dx = I Z 
dI  = �V Y dx 
dI/dx = VY 
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d2I /dx2 = Y dV/dx 
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V = A1 e  √ YZ  x   +   A2 e - √ YZ  x    
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d2V/dx2 = Y Z (A1 e  √ YZ  x   +   A2 e - √ YZ  x ) 
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I  = (1 / √( Z/Y)) [ A1 e  √ YZ  x  -   A2 e - √ YZ  x ]   
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Vr  = A1 + A2 
Ir    =  (1 / √( Z/Y)) [ A1 – A2 ] 
Put Zc =  √ YZ   , then  
A1 = ( Vr + Ir Zc )/2 
A2 = ( Vr - Ir Zc )/2 
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D C B A Line 
1 0 Z 1 Short 

1 + ZY/2 Y Z( 1 + YZ/4) 1+ ZY/2 Medium: T 
1 + ZY/2 Y( 1 + YZ/4) Z 1+ ZY/2 Medium: π 
cosh γ l     1/Zc (sin γ l)  Zc sin γ l  cosh γ l     Long 
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