
 

  

  

 

 

  



  

  

  

� دور� ��ر����
 �ر�� � ر��� �����
 �ق 
	��� ��رت  �  )&%�ی� $�#"�ر( �ی�ن 
  

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

��#� �� ��$% &�� '� "����� ��  
  

  

  

 :د -,+*م �"�) 

567
 �4رز�د� 012 د/+* - 

 

 ���89 �:�; :
<=>? �@A-    

  

١٣٩٠ زBC"�ن



  

  

  

� دور� ��ر����
 �ر�� � ر��� �����
 �ق 
	��� ��رت  �
 )&%�ی� $�#"�ر( �ی�ن <=>? �@A- 012  

  :&�HIJ KLن 
  

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

��#� �� ��$% &�� '� "����� ��  
  

  

 
  (���	 ��15  /11 /1390 �/�0 ���� 
��#  1�2�	  � 
3��� ��2� ��' 
��4	 ����� 532	 .  

1-  ������ ���3�8���9 "��� :            �������'��; 
$�<�  

2-  ���3� ����)
?;��(:           ���� A���3 ����#� �B   

3-  ���3����� )
C��;( :           ���� �� D� EF!�   

4- ������  ���H �� 
?���	 ID��!	 J��:               ���� "��2C ���K  



 

L  

 

  

  

  

  

�#(	���  ��� ���)�  

  

 * �+���
,�,- ��!� 
� ���.	/���  0�� �� 1���� *��2� �� 3���45���   6)�7* �+��� 
8��94��� 

��:� � �����;� ��"�� 8��94
  0�� �� �� 3��<����%:  �# ='� ��% ���>�;� �;�5  ?���@� A��2�

�;� �����B C�D��.  

 0��3���4���   "��� FG$� '��7�/� H��� I��J2;0���4 5�	  ��8  �K��� �	L�� ��;� . M:@7 ��,�

M�� � N= �(�) ��<8 �� �� A,(�� ��� 0�� ":�(� � "��� );�$P ��#%�:Q( 
��%��.  

  


,�,- ��!�  

 
  

  

  

  

  

  

  

  



 

M  

 

  

���� ���� 	 �
� �
 ��
������ ���� 	 �
� �
 ��
������ ���� 	 �
� �
 ��
������ ���� 	 �
� �
 ��
��        

                                                                                    �� �������� ��
����� �������� ��
����� �������� ��
����� �������� ��
���    ����        

 �����  !�"#�$ �%��&'  !�&�#� (�	�) 	 %*+  ���
 (�	�
 (,�� %�-.+ �����  !�"#�$ �%��&'  !�&�#� (�	�) 	 %*+  ���
 (�	�
 (,�� %�-.+ �����  !�"#�$ �%��&'  !�&�#� (�	�) 	 %*+  ���
 (�	�
 (,�� %�-.+ �����  !�"#�$ �%��&'  !�&�#� (�	�) 	 %*+  ���
 (�	�
 (,�� %�-.+

�
�/� 0�1� 	 �
2"� �31-�  !�&�#���
�/� 0�1� 	 �
2"� �31-�  !�&�#���
�/� 0�1� 	 �
2"� �31-�  !�&�#���
�/� 0�1� 	 �
2"� �31-�  !�&�#��         ���
�  �24
�5 6�7�5 	 ���� 6�8 ���
�  �24
�5 6�7�5 	 ���� 6�8 ���
�  �24
�5 6�7�5 	 ���� 6�8 ���
�  �24
�5 6�7�5 	 ���� 6�8

3"���9 �7" ��:;3"���9 �7" ��:;3"���9 �7" ��:;3"���9 �7" ��:;....        

        

        

        

        

        

        

        

        

        

        

        



 

I  

 

        

        

 ��#��
= ��#��
= ��#��
= ��#��
=:::: 

 
 

��?4 	# 6	� �
 #� @�#� ,#�
# 	 
���9 #� ��&�# �� #� 6
�	#
$ A�B".  


�
2��
�� �8 ��&�# �
 #� 
�	#
$ �C� ���� �� #� ���1"9 �#�7��2� A�B".  


D�&8 E�27�# �#� �
D8� ��#�# �� #� 
D1'�# 
2��"# 	 ��1CF� A�B" 	.  

  

 6�=9  ��#�4 ���"#����     �7�/� �7�/� �7�/� �7�/���#5�
$��#5�
$��#5�
$��#5�
$ 	 %
��&� �
 	 ��D� ���# GH+ 	 3��D� �
 �� ��D�#  

 @8	I� 	 J2�.� �K�� �
 �� ��&�#�� �1� �
�/� 	 �C� �
 �2�� �
 �2� 	 ��#5�&+� 6�8 ���1D8#�

 ��#��
= 	 ��?� �2&� !�# �� �1� L��� �
 %�1;5 5# ���121K �� ��#� �� 05M ��$ �
  0�#*�


���1� . �� ���4 �8 N� �
��&8 �#�4��
 ���"# �1� �
K �F" 	 6��� ���
� ���#��
 �#� !�# ��.  

  

6#��� 
1.�  6��� 
2;	 A
D�� ����=9 0���� ���"	� 5# !2DO18  ��� �C� 6
1.�  
��; 	

��C� 0�#��"�B" ���121K 
���� ����� P2?� 	 5#�� �� �2&� !�# �� �� ��#���� ���1� 	.  

  

  

  

  

  

  



 

N  

 

����S  

����� "O� � ���2	�;23 �2$�� �� �?��P� "��� �������� E����2?Q� '� 
�� �� ���9���<	 R���� '� 
��  "��

� �4?0 "��'�0 ��H� � '� "��02?C S
?�F/ �3� ��% T��$	 SE��' 8�% ��0 � "� .��$%&�� 8�2�U �� ��

��$% ��32�9 V� �� "�� '� "�V�F�3"��  ������9 "O� �)����� � R���� (
� �� ��%�� � T��� I�2W �� � ����

��$% '� �&<� "���� R�'2	 ����X/ � ����Y�.  S����	 ��2��� �B  '� Z?�4� "����� �2C� �� �C2	 ��


��� 8�0���� 
� ���� �� �2; 
��<��C �� RQ� T��� ��� 8�&�� �[��� �� �� �2	 �� \���� &��� �� SZ?�4� "

���#� �� ��$%&�� ��#� "'�3 $%&�� '� "�������� "O� � E���	 � ��
 ��!� "�� ���� ]�� .����  
��


��� �
� ���� ���&� A��� �� � �2	 ��#� "�� ���� �� 
 ��' �W2�4� S"����� �� ��^� ���F� S�3_�� ��'�� "

�%�� .
��� `�� E�� �� E�a �� 
� 8�0���� ���&� �;���9 '� �� �2	  �2; ����� V� "����� "��� ���' "��

"��02?C ���� . ����	 �O��9 E�� ������ 
�� ��#� �� 8����H� ��$%&�� '� "����� ��  E�/�0 �B  �� �� b�2 �


��� ��2��� � �������� Z?�4� "��  T�?!	
� �2%. ���� "���
��� S
����#�H�9 "�C �� 8�0���� "��

8�2	-��#�H�9 S����c2?� I�2W �� �� �2; "��8�2	 "��-��2���- �� ����
� �[��� ��'������ . �� `�� E�� ��


��� � ���� E��X	 �� �2; �B  ��2� M2?Q� ���� 8�&�� S�2; 
/��� ��2��� �� "��� �3� ���� �����

��� �DU� ��'�� �� �2; "��#�H�9 ���� � '��  b2  d�3� �� �� ��� ��2��� �� E���	 "e	���3�.  SE�� �� ��DU

����	 ����!� \��U� "������� ���2	 ���^� "�� �e�� A4� "�a�P	 8���f�� 
�X�  532	 ��$%&�� ��� '� "�

���&C I�2W �� 
?!� I����2	  
���'�� ��$%&�� 8�% "�
� �2% . \�P� � ]� �� 
����3� "��� b2a2� E��

A�	 8���  ���K �� ��$% �� \��	� ���K '� ���0 "�����&C "� ��$%&�� ���� �����. 
� 8�H  g��� � �� �� ��


��� ����H� A��&/�
� ���� ��$% �� 
��� "�����2; �� 
 ��' �W2�4� S�a�P	 (3�9 �� ����� S� 2%

���&� A��� 1C2���#� "��
� ��� 
�!�� ��� � ]�9 E�� �?W�/ 8�% V� � "������2% . g���  E��h��


� 8�H �� "����2; O��%� � O��% ���%2� � ���#� ������ '� �� ���
� 
����� "��� 
�W�/ 8�2�U �� 8�2	

���&� A�����#� "����� ���^�3� "�����.  

  

  



 

i  

 

!�	�D� 3"���!�	�D� 3"���!�	�D� 3"���!�	�D� 3"���  

                                              �#�D�                      �.QK  
1  T�/ \��  :���P�  .........................................................................................................................................................  1  

2  T�/ ��� :(3�9 �a�P	  .................................................................................................................................................  6  

2 -1  ���P�  ......................................................................................................................................................................  7  

2 -2  �X	�Z (3�9 �a�P	  ................................................................................................................................................  7  

2 -3  ��3� ���" b�2 � (3�9 �a�P	  .............................................................................................................................  8  

2 -4  �/��� �� � &���� ��" ��� �� ��" (3�9 �a�P	  .................................................................................................  11  

2 -4-1  �&���" DR  .................................................................................................................................................  11  

2 -4-2  &���� ��" DR  ..........................................................................................................................................  13  

3  T�/ �23 :��	�� (3�9 �a�P	 �� ��'�� '�� �X�  .......................................................................................................  15  

3 -1  ���P�  ...................................................................................................................................................................  16  

3 -2  '�F���"  ..............................................................................................................................................................  16  

3 -2-1  R��	 
��  .....................................................................................................................................................  17  

3 -2-2  9�I���#�H �2	�8�0�����  ........................................................................................................................  17  

3 -2-3  9�I���#�H 
��� 8�0����  .....................................................................................................................  18  

3 -2-4  ���2 3�V�F  ................................................................................................................................................  19  

3 -3  ��
'�3" ��	�� (3�9 �a�P	  ............................................................................................................................  20  

3 -3-1  \�� '�3" ��	�� �<��C
� ���  ..................................................................................................................  22  

3 -4  �� �g $%�� '�3"  ................................................................................................................................................  23  

4  T�/ ���#m :��#� �����" '� ����$%& �� �2nK (3�9 �a�P	  ..............................................................................  29  

4 -1  ���P�  ...................................................................................................................................................................  30  

4 -2  ���� ��
 
��� ����� ���" 2�����#�" Z?�4� ���  ..................................................................................  30  

4 -3  '�F���" ���  ��!�
 � o��  ��!�
  .................................................................................................................  31  

4 -4  '�F���" ��'�� '�� �X� �� �2nK �����"  ��!�
 � o��  ��!�
  .................................................................  32  

4 -5  /�X�
 ����$%& ��2� �X��Q�  ..........................................................................................................................  33  

4 -6  ���3���2" �X��Q� ��%  ...................................................................................................................................  37  

4 -7  �� �g $%�� '�3"  ................................................................................................................................................  39  

5  T�/ V<�9  :�����2;" ���
  .................................................................................................................................  42  

5 -1  ���P�  ...................................................................................................................................................................  43  



 

p  

 

5 -2  b�2 � �����2;" �������
  ................................................................................................................................  43  

5 -2-1  �����2;" �������
 ���$��"  ...............................................................................................................  44  

5 -3  �2#^� V2G  ......................................................................................................................................................  44  

5 -3-1  �^F?/ V2G  ..............................................................................................................................................  45  

5 -4  I���; T��� �[��� 532	 V2G  .....................................................................................................................  46  

5 -4-1  ��'�� �q	�E ��� 9�]  ....................................................................................................................................  46  

5 -4-2  ��'�� ��'� 8�;�m  .......................................................................................................................................  47  

5 -4-3  ��'�� I���; \��X�� '�3"  .......................................................................................................................  47  

5 -4-4  �H9� �$
 � ;r��� '�3" O� �" ��" R���� �<	�� �9��  ....................................................................  47  

5 -5  ��%" ?�
 3�V�F I��� �� ����� V2G  .................................................................................................  48  

5 -6  AP  �<	�R �����  ...........................................................................................................................................  49  

5 -7  �&���" ���^�3� '�V2G  ...................................................................................................................................  49  

5 -7-1  �&���" V2G ���" ��#� ����� ��$%  .....................................................................................................  50  

5 -7-2  �&���" V2G ���" �����E �����2;" �������
  ..............................................................................  50  

5 -7-3  �&���" V2G���" !��5 '��F  ...........................................................................................................  50  

5 -8  AP  �����2;" �������
 �� ������ �a�P	  ..............................................................................................  50  

5 -8-1  I���� PHEV �� ������ �a�P	  ............................................................................................................  51  

5 -9  2s��" � �'�� ���^�3� '� �����2;....................................................................................................................  52  

5 -10  O��% #���� �����2;" �������
  ....................................................................................................................  53  

5 -10 -1�2#^� t�  O��%  .......................................................................................................................................  54  

6  T�/ VH% :��	�� �2nK 8��&�� �����2;" ���
 � (3�9 �a�P	 �� ��#� �����" '� ����$%& ��  ...............  56  

6 -1  ���P�  ...................................................................................................................................................................  57  

6 -2  �[��� \�� R��C ���/� 
��� �����  ................................................................................................................  57  

6 -3  '�F���" ���/� �2	������� ��  ..........................................................................................................................  59  

6 -4  '�F���" ���/� �����2;" ���
 T��� �� ��$%  .......................................................................................  60  

6 -5  �[��� \�� ��	�$
 3�V�F � �����2;  ...........................................................................................................  63  

6 -6  3�V�F ��2� �X��Q�  .........................................................................................................................................  64  

6 -7  ���3���2" �X��Q� ��%  ...................................................................................................................................  67  

6 -8  �[��� �� �g $%��'�3"  .......................................................................................................................................  68  

6 -9  uQF� '�3" �!��
 ���  ..................................................................................................................................  71  

7  T�/ V�^�  :� ��< 0��" � 9�I���#�H  .................................................................................................................  77  

7 -1  � ��< 0��"  ........................................................................................................................................................  78  

7 -2  �[��� 9�I���#�H  ..................................................................................................................................................  79  



 

t  

 

8  RC���  ...........................................................................................................................................................................  81  

 

R���# 3"���R���# 3"���R���# 3"���R���# 3"���        

 �#�D� �#�D� �#�D� �#�D�                                                                                                                        �.QK�.QK�.QK�.QK        
T�%  2-1 : ��3� ���" ��� ����" (3�9 �a�P	 ]6[  ..........................................................................................................................................  9  

T�%  2-2 : �&���" ��� �� ��" (3�9 �a�P	 ]6[  ................................................................................................................................................  12  

T�%  2-3 : ��	�� DR �� ���� ��" ��'�� J�� ]6[  ............................................................................................................................................  13  

T�%  2-4 : ��3� ���" &���� ��" DR ]6[  ......................................................................................................................................................  14  

T�%  3-1 : �!��
 �a�P	" 
��� ����� �����9�� � ZQX�� ]21[  .......................................................................................................  18  

T�%  3-2 : �Q��� ��E �a�1 ����H� ��� � �a�P	 ]21[  ...............................................................................................................................  20  

T�%  3-3 : �!��
 �a�P	" 3�V�F  ...................................................................................................................................................................  24  

T�%  3-4 : �!��
 �	��I�� �a�P	" 3�V�F  ...................................................................................................................................................  25  

T�%  3-5 : ���� 2F	�� ��'��  ..............................................................................................................................................................................  25  

T�%  3-6 : �	��I�� ���� 2F	�� ��'��  ..............................................................................................................................................................  26  

T�%  3-7 : &���� ��2� ���" 
���8�0���� ZQX�� � �����9��  ............................................................................................................  26  

T�%  3-8 : �23 TW�K '� �<��C
� ���  ..............................................................................................................................................................  27  

T�%  3-9 : �	��� �� ��/� U���C�
 T�  ..............................................................................................................................................................  27  

T�%  4-1 : ������
 
��� ����� ���" 2�����#�"  ��!�
 � o� ��!��
  ................................................................................................  32  

T�%  4-2 : ����$%& O���� �9��E ��2� �X��Q� ]23[  ......................................................................................................................................  34  

T�%  4-3 : ��� RQ� ��%  ��!�
 �� �� �U�3  .................................................................................................................................................  39  

T�%  4-4 : O� �" ��	�E ��H   ��!�
 �� T� ���� �� �� ���3�2  ................................................................................................................  40  

T�%  4-5 : &���� 532�� ��	�E ��� �� �� ���3�2  ..........................................................................................................................................  41  

T�%  5-1 : ��%" ?�
 3�V�F I��� �� ����� V2G  ..................................................................................................................................  48  

T�%  5-2 : \���K� ���^�3� '� �����2; �� \2x '��  .....................................................................................................................................  53  

T�%  5-3 : �2#^� ���P� t�  O��%  ......................................................................................................................................................................  55  

T�%  6 -1 : ���� ��
 
��� ����� ���" 2�����#�" Z?�4� ���  .................................................................................................................  58  

T�%  6 -2: ���� �U�3
 ��'�� : �� 24 �?9 y2��� �� �] T�/ �
 �%�� ]37[  .........................................................................................  60  

T�%  6 -3 : �W�� \��	� �����2; �� ��$% �� \2x '��]38[  .....................................................................................................................  61  

T�%  6 -4: \���K� �2nK ���2;�� �� ���9�z� �� d�3� b2  
�������� �� \2x ����  ...................................................................  62  

T�%  6 -5 : �2!  0������" ���9��#s� �� ��&��$%  .........................................................................................................................................  65  

T�%  6 -6 : �!��
 � �'�� ��� 
��� ����� �� ���3���2" BASES UCCH � CCH  .................................................................................  68  

T�%  6 -7 : �!��
 ��� s�^�
 
��� ����� �� ���3���2" BASE � SCH  ...............................................................................................  69  

T�%  6 -8 : �!��
 ��� � �'�� 
��� ����� �� ���3���2" BASES SCH � SDR4  ..................................................................................  70  

T�%  6 -9 : ��	�� (3�9 �a�P	 �� I��^	 
��� �� ���3���2" SCH � SDR3.........................................................................................  70  

T�%  6 -10 : &���� 532�� ��	�E O� �" �� ���3���2" Z?�4�  .................................................................................................................  71  

T�%  6 -11 : �!��
 � �'�� ��� 
��� ����� �� ���3���2" BASES SDR4 � FLATTED.SDR4  ........................................................  72  

T�%  6 -12 : �!��
 s�^�
 ��� 
��� ����� �� ���3���2" SDR4 � FLATTED.SDR4...................................................................  73  



 

�  

 

T�%  6 -13 : �P���F &���� 532�� �� ���3���2" SDR � FLATTED.SDR...........................................................................................  74  

T�%  6 -14 : ��8�& ��� ��	�E ��H  �� b�2 � ���3���2  ....................................................................................................................................  74  

T�%  6 -15 : �!��
 � �'�� ��� 
��� ����� �� ���3���2" Z?�4�  ..........................................................................................................  75  

T�%  6 -16 : �P���F &���� 532�� ��	�E O� �" �� ���3���2" DR � SDR  ..........................................................................................  76  

 3"��� 3"��� 3"��� 3"���R	#
'R	#
'R	#
'R	#
'        

 �#�D� �#�D� �#�D� �#�D�                                                                                                                        �.QK�.QK�.QK�.QK 

  

\��C  3 -1 : ��� �3�2;��
 
��������]21[  ................................................................................................................................................  23  

\��C  3 -2 : 9�I���#�H �2	�� ����� ��]21[  ....................................................................................................................................................  24  

\��C  4 -1 : I��4H� ���K��" �2	�������  .................................................................................................................................................  34  

\��C  4 -2 : 8�2	 �3�2;��
 b�2 � 
��� 8�0���� �� �U�3��  .................................................................................................................  35  

\��C  4 -3 : ���� 9���#�H" 
��� 8�0���� ���" 2�����#�" Z?�4�  ....................................................................................................  36  

\��C  4 -4 : ���� J�� �;����" ��% '� ��$% �3�_��  .............................................................................................................................  36  

\��C  4 -5 : t�  8�2	 �2	��" �K�� ���" �� \2x '��  ..................................................................................................................................  37  

\��C  4 -6 : t�  8�2	 �2	��" �K�� %�2;��" �� \2x '��  ........................................................................................................................  37  

\��C  4 -7 : ���3���2" Z?�4� ��2� �X��Q�  .................................................................................................................................................  38  

\��C  6-1 : I��4H� b�2 � �����2;" �������
 ���^�3� ��%  .................................................................................................................  61  

\��C  6-2: I��4H� ���K��" �2	�������  ...................................................................................................................................................  64  

\��C  6-3 : ���X	 � b2  �����2; �� �� d��  ..................................................................................................................................................  65  

\��C  6-4 : ��a�1 pDW� ��� �� ��'��" Z?�4�  ..........................................................................................................................................  66  

\��C  6-5 : ���� 9���#�H" 
��� 8�0���� ���" 2�����#�" Z?�4�  ....................................................................................................  66  

\��C  6-6 : ���3���2" �X��Q� ��%  .................................................................................................................................................................  67  

  

  

  

  

  

  

  

  

  

  



 

r  

 

"����;� V[DU   

  

Demand Response DR 

Plug-in Hybrid Electric Vehicle PHEV 

Vehicle-to-Grid V2G 

Load Participation Factor LPF 

State Of Charge SOC 

Uncosnstrained Charging UCCH 

Constrained Charging CCH 

Smart Charging SCH 

Incentive Based Programs IBP 

Price Based Programs PBP 

Time Of Use TOU 

Critical Peak Pricing CPP 

Extreme Day Pricing EDP 

Extreme Day CPP ED-CPP 

  



        

  

  

1  R	# ST� R	# ST� R	# ST� R	# ST� : : : :�
���
���
���
������        



U�� 6�V :���@� 

 

2 

 

V�F�3 E���� ��2	 '� 8�� ]� '� A��
� 
������� "O� � "�����0 . ��m� J�� �X�W SI�� E�� 
x ��

�3� ��% "���F� \2!	 � ����	 . 
�� �� �X�W E�� �'���� �� "�2x �����h�9 '� E���0�&� � E��	

V�F�3  �;�3 "���3� �����0 \�$� "O2�2��	 � "������ �B  '� �H�.  

'�� ���^�3� �� �C2	 ������X/ �� 
������� "O� � '� 8�&/� ��<�� 
Q���% S
U���C� � "������ Z?�4� "��

8���� J�� '� ���^�3� 8��� ��/� �� 
����3� � 
0� ' �2�	 �� ��%
�  ���9�%�� .'�  �� � ����� �a�U �� E��

 ��^���$�C �� �/�H�9 � ���K \2�K �� 
�#� ���F� AP  
������� "O� ����� Z?�4� "�� . 
/�x '�

�����3 �&?�F� SJ�� �a�U 8����x� ��?��� A��&/� � ����	 {^K��/�| "��� "���0�3 "' "�P	�� E��h�� �

��#� ��^�� 
� "������%�� .���;�3 ���<	 "23 �� ���K SV#� E�� �� 
����3� "���  �X�W �� ����� ��<�� �

�3� ���9�  M���C� SJ�� . � 
��3��% � 
����� A��&/� 1C2� SJ�� �X�W �� ����� ��<�� � ���;�3 ���<	

T�F ��9 '� ���^�3���#� � ��$% �� ��^#  "��V�F�3 '� ���#� "�����
� I��� "�����0 . T$� ��� �� ���K '�

�2H� 
;���� � ��3� �<��  E�� �� ��  '� ���^�3� �� 1�o�	 "��� `�� E���#� SJ�� �X�W �� ����� ��<��

��/�| ���2	 �2P��� "��
��� � 8�0���������3 E��h�� � 8�0����"��f�23 � "���0
� ��H�� "�� �%��.  

�;23 �2$�� �� �?��P� "��� �������� E����2?Q� '� 
�� �� ���9���<	 R���� '� 
������� "O� � ���2	 �� "

� �4?0 "��'�0 ��H� � '� "��02?C S
?�F/  "��3� ��% T��$	 SE��' 8�% ��0 � .��$%&���� S��$%  V� �� "��

��32�9 '� "�V�F�3"��  ������9 "O� �)����� � R���� (
�� ���� �� ��%�� ��$% '� �&<� � T��� I�2W �� "��

�� R�'2	 ����X/ � ����Y�.  

 ������9 I����2	 �2C� ����$% �� 8�2	 ���2	 R���� ���X	 A��&/� T��� ��S ��#� � \���� ��$% T� '� "�����

�3� E�����o �$��P	 &����� I�2W ��. ��o \���� R��� �� ��$%&��
� ��< � �� ��$% E�� &�������� . ��

�s�� I��$U E��� 2!  E���#� �� �� �2; ��$% S��$%&�� �� ��#�� "����� 
� \�������.   

��$%&�� ���
�  
K��x 8�F�� �2x �� ��� 2%} "O� � R���� S����� b2�	 �� ��F� ��?� ������9�����!� S  "��


�� �2	 S�����;�3 �� �s�� T��2U ����	 �!	 � �2; ~x��� "������ � 
���/���C ��;�3 
^?�4� I�&�#<	 � ��


�� 2%. V#���$%&�� �� �2C2� �W��U E��	 �� '� ��	��$U:  

• ���;r � ������9 ���2	 R���������"O� � "�� 

• ��$% �� \��	� "����?� 

• V�F�3
����� "�� 

?�4� E����H� � �3���� �� R�'2	 ��$% '� 8�%��C � \��	� 
�� �2	 � ��	 � ��?� ]� 532	 ��$%&�� Z

����3 �� 
�X�W � "��<	 S
s �;
� 
�����.   

A��m ��"��� ��$%&�� �� 
�  "O� � E���	
��� 8�0���� '� ��	��$U �3� �C�2� 8f �� :  
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• 
��� � ���2	 E�� \��X	 : �� � ��%�� 
s�F� � ���/ \���� b2  �� �!� E�� I�� ��	2� ��


� ���9 y�$	�� ���;r � 
��� S���2	 8�&�� �� I�� ��?����.  ��H�� ��$%&�� 
?;�� \����

 S"���2	 8�2	 8��� \��X	 �� ��F���
� ���;r � 
/����%��. 

• �3�_�� ��$% �� y�$	�� :��#� � \���� �2!  ���K �� ��$%&�� '� "�����\��	�  ��$% ��

�3� I��^�� 8f '� 8�2� ��C �� � �3�_��. 

• J�� "O� � ���;r :��$% 
D;��
� ���2	 
 ��' 8�2	 8f �� �� 
��3 "�� �� '��  �� �%

��$%&�� �� S�2� 
���r �2nK �����;����� �3� "���a "O� � "���  � \���� �2! 

�2� ���2; I��^�� �a�K ���;r �� �C2	 �� 8f ���?�U. 

� �� �� ���<	 ���;�3 �� V�F�3 I��� � 
����� 8�% �����3 � ��'��"���0��$% `��F0 "��� �� "��

���%2�1S ��� ��"�� (3�9 �e�� ����� �a�P	�3� ���� ���9 "� .E�� ��� ���� �� V�F�3���;�3���<	 "�� 

��/�� 
�� '� E����#� `���� "��� ���% �23 8��� ���H����$% �� � J�� ��'�� �� 8�0�������%2� "��S 

`�� E��	��f��� '� 
��
� E����H� 
��� "2s�� ����	 "��� ���%��.  

���#� � 
������� "O� � "�a�P	 � ���2	 �� \��X	 ��<�� "'�3 
��� "2s�� ����	 ���'��  8f 
���


� E����H��%�� .��$% �����% S
��3 "��
��� �� S����C �� ~�2H	 � 2sh�� 8��� J�� "�� 8�0����


� ���H� �a�P	 i�� 8��' �� 
��� A��� ������� ��� .E���
��� �2x ��� �� �� �� ��$�� ����� 8�0����

2  ��� 8��� �� �2; J�� �$� ��$�� �� "����	 �m 8� f 
��� 8��' � �2!  ��� 8�H  �� 
!�a2	 b

���&� 
� �/���� S�3� ��%�� 8� f 
/��� J�� "��� ��� .��$%��#� �� ���%2� "���a�P	 (3�9 '� "��02  �

����
� V���/ �� "����'�3 S
/��� 8�2	 "���0
��� �	 ����  ���#� "2s�� '� "���9 �� �� �2�� 8�0����

�����%�� ��%�� \�X/ ����H� 
������� 8�2	 ���2	 � 
 .
���I�2W �/���� �� 8�0����M�FK '� ~��� "��


� 
��� ~��� 8��' � 8�&�����&� �� �2; 
��� I��U 
s 2sm '� ]���/ E�/�0 �� �� �2	 �� S
�;���9 "

���� r�4	� �2; 
��� "2s�� pDW� ������ 
	�����	 .\'��� uQ3 �� E��h��
��� S 1�  �� 8�0����

53�� � ���%2� "���2���13��� "�� 
� 
��� Z?�4� I�&�#<	 
��� ��Xa� A��9 �� ������%��. 

��� '� 
�� 8�2�U �� �'���� �a�P	 (3�9��$% ��F� �� ��� T�/��9 pDW� �� ��2� "����� T��$	 ���%2� "��

�3� ��% .�/�x�� y�$	�� ��?��� �� ���%2� "���2��� ���% � E����H� 8���bDx� �� ���� SR�'2	 "��  
 �3�

���� '� ~���J2H� � �����H� S�����% "�� 532	 "O� � 
��� ���#� 8��' � 8�&�� �� �Q��� �� J�� "��

                                                 
 
 

1  Smart Grid 

2
 Demand Response 
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��� 8�0���� 
���%�� . �C2	 �� �a�P	 (3�9 R��C ��� �� ]� ������ �X��Q� � ~�P!	 Sb2a2� E�� �� �C2	 ��

�H�� �������� E��h�� � J�� "����'�� �� 8��s�'�� �23 "'�3 � i�� I�U�3 �� 
������� "O� � 13��� 
��


� J�� 
��� i����o�%�� ��^� ���F� � �2	 . ���/�� ����' �� 
3�3� I_2!	 T��� �� �� �2H� �� b2a2� E��

� ���� 
�K � 8������F� 
������� "O� � 
��� A��� ��&� � "O� � "�� ���� �����.  

"O� � E���	 �#C � �0��m "O� � R���� '� ���^�3� ������ A��&/� ��  STP  � T�K A4� '��  ��2�

���2; �3� ��/�0 ���� �C2	 ��2� ���F� "���$�� "�� .��$% �� \��	� T��� 
$���	 "�����2;1  �'���� ��

A�9 � �3� ��% R��� I�X��Q� '� "���F� b2a2�
� 
�����f �2%�� "�#% TP  � T�K ��  '� S��� �2; 8f '�

���U ��� �#C 
� T��!	 ��$% �� O��% ��s�� �� "� 8�2	 ~��&	 � ��$% �� \��	� ��?��� E��h�� � ���

�e�� ����� '� S
�������  "�
� ����2;���%�� . "2s�� �� 8f ����	 � "����/ E�� T��X	 �2!  ��3�� E��� ��

 
������� "O� � 
�����$% � I�X��Q� �� '��  "'�3���� "��H�� "��.  

"����/ `��F0 �� �C2	 ����$% ��B  
������2; S���%2� "�� � ������9 I����2	 � 
������� "��

��$% \���� ������ ����	 E��h����o ���K �� &����� ���K '� I��� "��&�� ~��x '� &�������$% ��&� S��


��� ���/� �X��Q������#� �� 8f ����	 � ��&�� '� "�������$%�3� "���a ���F� ��.  

8���9 E�� ����#� �� ��� &�� '� "�������$%���� �2nK �� ��
��� 
�� ����H� '� 
���K 8�2�U �� �����


���
� ��;���9 ��� ������ �� ������2% .E���8���9 ���;�3 1�	�	 �2� ���2; ��' I�2W �� ��� :  

`�� b�2 � S�a�P	 (3�9 �2#^� ��� T�/ ����� �� "��C� "��� �� '� ]� �� 1��X� � ���&� S�a�P	 (3�9 "��


� ���� 
3��� ��2� ����;� �� �# f� ��0.  

�3� ��% ��;���9 �X� '�� ��'�� �� �a�P	 (3�9 ����	 
3��� �� �23 T�/ �� .���3 ���K T�/ E�� �� '� "�

3 ]� �� �a�P	 (3�9\�� ���3 ���F� V�F���$% g���  � ��% "'�3
� �[��� "'�3�2%.  

R��C \�� ���#m T�/ ������ "��� "�	
��� 
��\�� � �[��� ������% ���2; "'�3 . �� ����� ��

��#� �� �a�P	 (3�9 ����	 
3���&�� ]� '� "�����2����3 �� ��$%
� ��;���9 Z?�4� "���2%.  

��P� V<�9 T�/ ������2; �� "� �2#^� � ��% �[��� 
������� "��2V2G  S�����2; AP" �������
  ��

������ �a�P	R��<	 AP  S �2#^� � ����� O��% O��%� �
������� "�����2; ���#�  ���� �!� ��2� T��^	 ��

�/�0 ���2;.  

                                                 
 
 

1 Plug-in Hybrid Electric Vehicles (PHEVs) 

2 Vehicle to Grid (V2G) 
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���2; �2nK �� �a�P	 (3�9 R��C \�� VH% T�/ �� � ��% �[��� 
������� "��2����3 Z?�4� "��

���� 
��� 
�����2; O��%� � O��% � ��������� "�����$% 
���% ���2; "'�3 . �2nK ����	 T�/ E�� ��

���2;��#� � �a�P	 (3�9 Z�Xn	 �� �2$#� �� 
��� "��&�� '� ���#� "�����
� ���� �X��Q� ��2� ��$%���0.  

�<��  � ���� V�^� T�/ �� ���#  ��?� "��08���9 �� ��% ��r �K�$� '� 
 � ���f T�U �� ��� 


� �[��� I�X��Q� ����� �#C 
	���#�H�9�2%.  

  

   



 

 
 

  
  

  

2 0	� ST�0	� ST�0	� ST�0	� ST� : : : :�U��� V"���U��� V"���U��� V"���U��� V"��        
  



6�V ��� :�Y�@	 Z;�4 

 

7 

2 -1  ���@�  

�����!� R���� ���2	 "O� � � �%� �����&/ "�a�P	 
������� "O� � �� 8�2�U ]� A��m 
3�3� "��� 

"���2H� �� �X32	 \�K p�Q� �3� .�!	 E��m 
Q���% ���^�3� ���#� '� �2C2� R���� S"O� � ���F� &[�K 

����� �3�.  �^F?/ S8f �� 
���' I���P� � J�� �X�W �� ���;�3 ���<	 ����#� "�����  ����	 I��� V�F�3 '�

�3� ��/�� .��� 
�2�X� `�� �� S���C `�� �� �� 
��K �� }� 2% E���	 
�F��� 
 ��' �� �� � ���P� �� �� ��


� 8��� F�3 S�2% ��%�� �s  E���9 E��� �K �	 ��� I� �32  �0� �� �2% ���� �2; �����K ��'�� �� ���� V�

�%�� ��%�� .��#� "����� �3� 8��' �� �� 
��� � ���2	 E�� T��� \��X	 ]� ���'��  I��� V�F�3 '� E��Q� .

�K�� "���Qa� i��; �� �� "���2� �� 
��� � ���2	 uQ3 �� 
��< f '� ��$% �� �Q; b2�� S"���2	 "��

��� uQ3 ����	 � R�'2	 � \�P� � 
� 
	�����	 `24�3� R��3 � ��3�2;�  I�2W �� S
 �#0�  �� 
3��3� S�2%


�  �3� �� 
�K�� �� \��X	 E����f.  

 '� 
�� �a�P	 ��3 (3�9 S���� '��  "���' ���F� �����3 �� I��� V�F�3 "�����' �X32	 �� 
��< f '�

`�� E��� �'����#� "��� ���3� I��� V�F�3 ���C ���;�3 �� ���#� "����� . �X�W ���;�3 ���<	 '� �9

��� �� SJ�� ��" (3�9 �a�P	  A��� �?�C '� "��X�� T�_� �� 8�2	 �� ���� R��3 I�����	 '� "��02?C S]�9

"O� � ��'�� � I��� V�F�3 ��'�� A��&/� � J�� ��'��S �3� ��/�0 ���� �C2	 ��2�.   

� T�/ E�� ��`�� b�2 � 
3��� �
� ��;���9 ]� �� 1��X� � ���&� � �a�P	 (3�9 "���2%. 

2 -2  �Y�@	 Z;�4 \��(	  


� �� �a�P	 (3�9 �� (3�9 �� �# f 
��� 
X�$x ���K '� E����H� 532	 J�� 
��� �� ����	 ��<�� 8�2	

�F �� 8��' \2x �� J�� ���� I�����	 .�����f "O� � 8��	��9��a�P	 (3�9 S  ���3� ���� Z��X	 I�2W E��� :

» 
��� 532	 "O� � 
��� "2s�� �� ����	 8��' \2x �� J�� ���� ����	 �� (3�9 �� S8�0����} ��� �� �� �� "

�3_�� ��'�� ���� �� 
 ��' �� J�� 8���  ���^�3� �� ~�2H	 "��� ��% 
K��x "������ ��  ��?��� �� 
 ��'

�3� ����/� �Q; �� ��$% 8����x� «.]1[  

 ����H� � �a�P	 (3�9 "��� 
?� `�� �3
��� ����� ���� �2C� .
� E����H� \�� `�� �� �� �2	

8��' �� �� �2; J�� 
��� ��� uQ3 ����� 8��� }� ��f E���9 S�3_�� ���� �� 
��� ]�9 " �� �� �2; 
��
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 Incentive-Based Programs (IBP) 

2
 Price-Based Programs (PBP) 


