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 � ��� 
 � � � ���� � � � � � � 30��� � �� � ���  ! " # �$ % � & �! ' ( � ) 

�� � � � �* � + , - . � / �0 1 2B 2 3 45� / 6 78 % � �9 � � �� : ; 5< = 7> ? @ A
45� / � 78 B C D E ��% � �! F G �) 

�H I J K L M N O P Q R 0S9TU V ×÷�% = �  +/- C AC TAX+ TAX- GT MU MR MC M+ 
M- W X Y Z [ \ ( ] ^ H 
 ) 

� � � � � � � � � � � � � �� � � � � � � � � � � � �� � � � � � � � � � � � �� � � � � � � � � � � � � ����� � � � � � �  !� � � � � � �  !� � � � � � �  !� � � � � � �  ! """" 

��������� � � � �� � � � �� � � � �� � � � �  ( � �� �� �� � 2 ����) 
�1�1. � � � � � � 	 
� � 	 � 
 �� � �� � � � � 
�� � 	 �
� � � � � � � � �  � � 	 �
� � � � � ! � � �  
�� � 	 �
� � � � � ! � � �  � � 	 �
� � � � � � � � �  
�� � 	 
� � 	 " �
� � � � � ! � � �  
�� � 	 
� � 	 " �
� � � � � � � � �  
�3�2. � � # $ $ % �� � & ' �  
� 250 MCM � No. 4/0 AWG � No. 100 AWG � 100 mm2 
�3�3. ( ) * + , - 100 V.100 W�/ 0 1 �2 3 ! � 4 5 � � 6 7 8 100V 9 � � �:;< = > � <
? / 0 1 @ A B �C D E -F G � 
� 200 W � 100 W � 50 W � 25 W 
�2�4. � � � � H I J K L M N O 6 D E P Q � 
�� � � R S  �T U � V W  �, X � R S  �, X � V Y  
�2�5. � � � � Z [ \ ] P Q �� � �� � & ' � 
�Z [ P Q (load factor)-^ " Z [ (average load)
_ ` Z [ (peak load)9 a b  
�c � P Q (demand factor)-^ " c � (average demand)
d ec � (peak demand)9 a b  
�f g P Q (loss factor)-̂ " D E f g (average power loss)
_ ` Z [ hD E f g (power loss at peak load)9 a b  
�i j P Q (diversity factor)-) k d ec � 9 C l (sum of individual maximum demand)
m J d ec �

(coincident maximum demand)9 a b  
�4�6. � � � � n o p q � S � � r s9 t u � 
�@ � q � S �� p , �v a b   

�@ � q � S �� p , �w x y + b  
�@ � q � S �� p , �� � * + b   

�@ � q � S �� p , �z ] �{ , -8 z ] �| , -} z ]  
�2�7.~� Z [ � 8 9 � � � � � - ( ) ( )200cos 377v t t= h�� � - ( ) ( )20sin 377 90i t t= − − ° �:� � � �
� � � � � 
�� � � �� � 90°  �� � 
� � , p �  �� � O 6 � � 90°  �< Z [ -� R ]  

� 3� 8. � ) o p Z [ 3 � � � � � � ( ) ( )200cos 377v t t= � � � � @ A B � � h D E -

( ) ( )800 1000cos 754 36.87p t t= + − ° �:� � � � � � & ' � 

�� � � E - 60 Hz   �< o p Z [ �� - 20 36.87∠ °  

�� h� � - ( ) ( )10cos 377 36.87i t t= + °  �� 8 � � �� � b -200 / 2  

�3�9. � � � �� � � o p Z [ A B D E �� � �� � � � � 

�D E P Q - 0.8 � � (leading)  �� D E - 1600 

�� D E - 600  �� ;D E - 1800 
 
 

�4�10.;� � � � (per unit system)��2 D E 
� � �� � b � k � old
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�3�11.~� ^ ¢ Y � Z [ �\ ] 4 £ 5 ¤ 	 ¥ - abc abc abc
LV Z I= ��¦ § 5 ¨ � 5 �:�� p © �� -F G � 

a a
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b b
m n S n m n

c c
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� S nZ Z+  � m nZ Z+  � S mZ Z−  � 2S m nZ Z Z+ +  
�1�12. � � H ^ ¢ ª p � � ��ª p � � � k - 1.0 180aV = ∠ °. 1.0 60bV = ∠ °
 1.0 60cV = ∠ − °�:�
« p © � � -¬ 
� 0 � 1.0 � 0.5 � 2.0 
�1�13. � � � � � ­ � ® � � � ® ¯ � � ° �� � �� � & ' � 
�± � Y ² $ (generator bus)³ �� � e´ 
µ ¶ -+ b  
�Z [ ² $ (load bus)³ �� D E (P)
� D E (Q)-+ b  
�· ¸ ² $ (swing bus)¹� � )  
�º » -¼ ½ ¾ 
 (Newton-Raphson method)¤ K L ¿ eÀ � ® � � �� ® ¯ �  
�1�14. � ¹ 100 �µ � R S � � � Á 480-V.60-Hz 9 � � �:�� R � -F G Â Ã (Ω)� 
� 26.5 � 53.1 � 167 � 3472 
�2�15. Ä � � Å �� � � �(effective resistance)Æ t Ç � � � � È M q � 
�� 8 � �  �� E  �� T �  �� R �  
�4�16. � � � � � ® � � �q a S �� � �� � & ' � 
�q a S É Ê J � � K � 	 | Ë Ì � Í Î K  �a � S (PT)Î K hU Ï Ð ? Ñ Ò Ó Å  
�a � S (CT)Î K hU Ï Ð ? Ñ Ò § Å  �a � S ? Ñ Ò � � � ­ Ô � Ñ Ò � � -e 
�1�17. � � � � � ® q � S �� � �� � � � � 
�� ­ È Õ �q � S �R � Ö e�� E Ö ×   

�Ø [ (* + Z [ )h�P Ù f (copper loss)e�� E Ô Ú [ hÛ  
�Ü [ (1/2 * + Z [ )h��Ù f -Ø [ h� 1/2 
�Ý Z [ hÞ � � � � ß q � S �à Þ � f g  
�4�18. � ­ ;� ° á F � � â ã �� ® � � h�É c ä � å b � � sæ-� � b � � �;sæh��ç
+ � � b �� � � � � � ç+ �� � �� � & ' � 
�è � � ¹é çê � ) R � � �  (kVAb) 
�H , � � â ã � H , �� � � �  (kVb) 
� 25kV � � ¤ çê 22kV-�� � b  
�R � � �  (kVAb).� � � �  (kVb).� � � �  (kAb)ë�� � � (Zb)ì í î ï ç+ � 
�2�19. � � � � í q � S ð �ñ K � 
�ò -ó ô  �õ ö ë÷ ø  �ó ô ë÷ ø  �ù �  
�1�20. ª p ^ ¢ 9 ª µ ú û $ � � (balanced delta system)�$ � � (line current)ü ý ¬ 
� 3 þ �p � � (phase current)  � 2 þ �p � �  
�p � �   �p � � � 3 3  

 



�1�21. � � � � � a.b � �� � -F G � 
� 4 V   

� 6 V  

� 7.5 V   

� 10 V 
 
�2�22. � � �� � � a.b � � 	 Ò � � � 
 � � ü � � � (VTH)ë� �(ZTH)� k -F G � 
� VTH = 10 V ZTH = 9 Ω 
� VTH = 10 V ZTH = 2 Ω 
� VTH = 9 V ZTH = 2 Ω 
� VTH = 9 V ZTH = 6 Ω 
 
 
�2�23. � � � �2 � �� � R�� �b - 3Ω�:� ß � � R�� � -F G � 
� 1 A � 2 A � 3 A � 4 A 
�4�24. � � � � n � ­ � ® � � 
 � � � �L � � 
�± � Y  �T U � V W  �, X � V Y  �� � �  
�1�25.- � � � 
 � 6 � � ) � � 9 d e 
 � � � � � � V Y 9 � � � � U Î K �¬ 
�Ñ � � � � (subtransient reactance, dX ′′ ) �� � � � (transient reactance, dX ′ ) 
�, X � � (synchronous reactance, dX ) �« p © � � (zero-sequence reactance, 0X ) 
�3�26. 
 � � ª p ^ ¢ 9 � ® � � ± � � � � � 
 � h�H � � « p © 
 � � � � 
�� � o $ � � 
 � (bolted single line-to-ground fault) 
�� � ( $ � � 
 � (bolted double line-to-ground fault) 
�� � ª p � � 
 � (bolted three phase-to-ground fault) 
�� � o $ � � ë( $ Ó Å 
 � (bolted single line-to-ground and line-to-line fault) 
�2�27. � D E � k - 10 kW.11kWë 15kW�D E P Q " - 0.8 O 6 �ª ) Z [ � � � �  Ê � q � S
� � �! y < ª ) � � Z [ (connected loads)�m J c � P Q (demand factor)- 0.6�:< � Ê � q � S @
c �d ´ � ;D E * + -F G � 
� 22 kVA � 27 kVA � 45 kVA � 75 kVA 
�4�28. " # $ % & ' $ Å ( ) * :� � × � Ê $ 9 * + �� � � � & ' � 
�× � $ Å 
Û � $ Å ; & ' U + , ª --./ 3 ³  
�× � $ Å 
Û � $ Å ; & � U + , 0 --./ 3 ³  
�× � $ Å 1 , � 2 $ Å . 3 4 ü 3 0 --./ 3 ³ - 5 : 
�× � $ Å 1 , 6 7 4 3 � ---./ 3 ³ - 5 : 
�3�29. " # $ % & ' $ Å ( ) * :� � � U � 1 .� ® .� 8 | � ü 9 J Z [ 9 Û � : $ ë�� Å 9 �
� ; * + �� � � � � � � 
�: $ ë�� Å " H � � < � = � � > � 9 ? �( � J   H � � < > � 9 ª  
�: $ ë�� Å " H � � < � = � � > � 9 ? �( � J   H � � < > � 9 ?  
�: $ ë�� Å " H � � < � = � � > � 9 ª �( � J   H � � < > � 9 0  
�: $ ë�� Å " H � � < � = � � > � 9 ª �( � J   H � � < > � 9 @  
�4�30. " # $ % & ' $ Å ( ) * :� � õ ö # $ d ´ $ % 9 * + �� � � � & ' � 
�� 1 ë� 8 A £ B $ C D E H � ´ ý ª F0 ^ 4 ./  
�� 1 ë� 8 A £ o $ � % H � ´ ý � F@ ./  
�� ® A £ B $ C D E H � ´ ý ª F0 ^ 4 ./  
�� ® A £ o $ � % H � ´ ý ? F-./  

 

��������� � �� � �� � �� � �  ( � � �� � �� � �� � � 20 ����) 

� 	 
� 	 
� 	 
� 	 
 ���� 

~ª p � R S G (three-phase capacitor bank) 9 H � p I � 6¹ 200-kvar.2770-V.60-Hz 9 o p � R S o
J(single-phase capacitor units)� � G K �ª p L �] � H � � Y û $ (floating wye connected)�� � � Á
4.16-kV.60-Hz M � N  OP � ;< � Q u � �< ª p � R S G �� å � D E * + b (actual reactive power 
rating)O 
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� � @ ¥ -� A R Ê � � � o $ � O- S T   ¡ U V �� �@ � J u �� �b " W X Y O� � � � � � �

� � Ó Å R � - 250 MVA�� Z � � i Q ¨ � �@ ¥ OP 3 � � 
 � � � Fault � ± � � � ª p Ó Å 
 �
h� 
 � � Fault 9 C 
 � � � ëÓ Å R � O 
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